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ABSTRACT

Green Digital Transformation has emerged as a strategic approach that integrates
digital innovation with environmental sustainability to support sustainable busi-
ness development. This study aims to examine how Advanced digital technolo-
gies, including Artificial Intelligence (AI), Big Data Analytics, Cloud Comput-
ing, and Internet of Things (IoT) capabilities. collectively drive Green Digital
Transformation and contribute to sustainable business development. A qualita-
tive conceptual literature review was conducted by synthesizing peer-reviewed
studies published between 2022 and 2026 on digital transformation, sustainabil-
ity, and related digital technologies. The findings indicate that these technologies
improve operational efficiency, optimize resource utilization, reduce waste, en-
hance energy efficiency, and strengthen organizational competitiveness through
data-driven decision-making and intelligent digital capabilities. Based on the lit-
erature synthesis, this study proposes an integrated conceptual framework that
illustrates the pathway from digital technology adoption to Green Digital Trans-
formation, leading to sustainable business outcomes while supporting SDGs 9,
12, and 13. The findings demonstrate that Green Digital Transformation serves
as a strategic mechanism for creating long-term organizational value by inte-
grating digital innovation with sustainability objectives. This study contributes
to the literature by providing a clearer conceptual foundation and an integrated
framework that can guide future empirical research and managerial strategies
for sustainable business development.

This is an open access article under the CC BY 4.0 license.

This is an open-access article under the CC-BY license (https://creativecommons.org/licenses/by/4.0/)
©Authors retain all copyrights

1. INTRODUCTION
The continuous evolution of digital technologies has profoundly reshaped how organizations conduct

their operations, interact with stakeholders, and generate business value [1]. Organizations across various in-
dustries are increasingly adopting digital solutions such as cloud computing, artificial intelligence, big data
analytics, and the Internet of Things (IoT) to improve efficiency and competitiveness [2]. Among these tech-
nologies, Artificial Intelligence (AI) has emerged as a key driver of intelligent automation by enabling pre-
dictive analytics, real-time decision-making, process optimization, and automated resource management [3].
AI-powered systems allow organizations to identify operational inefficiencies, optimize energy consumption,
reduce waste, and support sustainability-oriented decision-making [4]. Consequently, AI extends beyond its
role as a digital technology by functioning as a strategic capability that accelerates Green Digital Transforma-
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tion and enhances sustainable business development [5]. However, alongside these technological developments,
concerns regarding environmental sustainability have also gained prominence. As a result, the framework of
Green Digital Transformation has emerged as an approach that integrates digital innovation with environmen-
tal responsibility [6]. Unlike general digital transformation, which focuses on technological advancement,
Green Digital Transformation integrates digital technologies with sustainability objectives to achieve both or-
ganizational performance and environmental responsibility. This transformation supports the achievement of
Sustainable Development Goal (SDG) 9, which focuses on fostering innovation inindustry and strengthen-
ing infrastructure resilience, while encouraging businesses to adopt sustainable and technologically advanced
practices [7].

Inclusive Digital Transformation contributes significantly to advancing sustainable development by
enabling broader access to digital capabilities and opportunities. According to the Indonesian Ministry of
Economic Affairs, “Digital Transformation is required as an accelerator for national economic recovery and
as a strengthening foundation for the economy to support sustainable development” [8]. This highlights that
government-endorsed digital initiatives are designed not only to improve efficiency and competitiveness but
also to drive economic resilience and sustainability.

Green Digital Transformation offers significant opportunities for businesses to reduce their environ-
mental footprint while enhancing operational performance. Digital technologies can optimize resource uti-
lization, minimize waste generation, and improve energy efficiency throughout business processes [9]. For
example, smart monitoring systems and data-driven decision-making enable organizations to identify ineffi-
ciencies and implement sustainable solutions. These initiatives contribute directly to SDG 12, which focuses
on responsible consumption and production, by encouraging companies to use resources more efficiently and
adopt environmentally conscious production methods. Consequently, sustainability is increasingly becoming a
strategic objective rather than merely a regulatory requirement [10].

Furthermore, Green Digital Transformation plays an essential role in addressing global climate chal-
lenges [11]. Businesses are under growing pressure from stakeholders, governments, and consumers to reduce
greenhouse gas emissions and support environmental preservation. Digital technologies facilitate carbon track-
ing, renewable energy integration, and sustainable supply chain management, helping organizations align their
operations with climate action objectives [12]. These efforts contribute to SDG 13, which emphasizes urgent
action to combat climate change and its impacts [13]. Therefore, Green Digital Transformation represents a
strategic opportunity for sustainable business development by balancing economic growth, technological ad-
vancement, and environmental stewardship [14–17]. While previous studies have primarily examined digital
transformation and sustainability separately or focused on specific digital technologies, limited attention has
been given to integrating these perspectives into a comprehensive conceptual framework [18]. Therefore, this
study proposes an integrated conceptual framework that explains how AI, Big Data Analytics, Cloud Comput-
ing, and IoT collectively enable Green Digital Transformation and contribute to sustainable business develop-
ment [19]. This integrated perspective represents the primary theoretical contribution of this study and provides
a foundation for future empirical research.

2. LITERATURE REVIEW
Research on the relationship between digital transformation and sustainability has grown significantly

in recent years. the role of digital transition in supporting sustainability and found that digital technologies
contribute to environmental, economic, and social sustainability by improving efficiency and resource manage-
ment. Similarly, Verhoef et al. highlighted that digital transformation has become a strategic mechanism for
organizations seeking long-term sustainable growth and competitive advantage. Furthermore, introduced the
concept of digital sustainability, emphasizing the integration of digital innovation and sustainability objectives
within organizational strategies [20].

R. Ahli, et al. research increasingly focused on how digitalization supports sustainable business mod-
els. Digital technologies such as artificial intelligence, cloud computing, big data analytics, and the IoT were
identified as key enablers of sustainable value creation [21]. H. W. Kamran, et al. studies showed that dig-
italization facilitates efficient resource utilization, reduces operational waste, and strengthens environmental
performance. These findings indicate that sustainability and digitalization are mutually reinforcing concepts
that can generate long-term business value [22].

During 2024 and 2025, scholars expanded the discussion by exploring sustainable digital transfor-
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mation across various organizational contexts. Rawat, et al. reported that digital transformation positively
influences sustainable business performance through environmental, economic, and social improvements [23].
Similarly, emphasized that Sustainable digital transformation supports Small and Medium-Sized Enterprises
(SMEs) in their efforts to enhance innovation, improve decision-making, and achieve sustainable competi-
tive advantages despite implementation challenges [24]. Sivaraman, et al. meta-analytic evidence from 2025
further confirmed that digital transformation significantly contributes to sustainable business performance by
improving operational efficiency and organizational resilience. Additionally, studies on supply chain sustain-
ability revealed that technologies such as AI, blockchain, big data, and IoT play an important role in promoting
sustainable operations and environmental responsibility [25, 26].

A. S. Bist, B et al. most recently, research in 2026 has strengthened the connection between sustain-
able digital transformation and the SDGs. A demonstrated that digital transformation contributes not only to
business performance but also to broader societal and sustainability objectives [27]. Their findings suggest that
digital transformation serves as a bridge between technological advancement and sustainable development,
supporting organizations in creating economic value while addressing environmental and social challenges.
Based on these studies, Green Digital Transformation can be considered a strategic approach for achieving
sustainable business development in the digital era.

Table 1. Summary of Existing Literature Regarding Green Digital Transformation and Sustainable
Development

Authors Year Method Research
Context

Technology
Focus

Sustainability
Dimension

Key Findings Research Gap

A. T.
Ros´ario et
al. [28]

2022 Literature
Review

General
Organi-
zations

Digital
Transfor-
mation

Environmental,
Economic,
Social

Digital transfor-
mation supports
sustainability.

Does not propose
an integrated
conceptual
framework.

E. Latacz,
et al. [29]

2022 Conceptual
Study

Business
Organi-
zations

Digital
Transfor-
mation

Organizational
Sustainability

Digital transfor-
mation enhances
competitiveness.

Limited dis-
cussion of
environmental
sustainability.

S. Kraus, et
al [30]

2022 Literature
Review

Business
Manage-
ment

Digital
Sustain-
ability

Strategic Sus-
tainability

Introduced digi-
tal sustainability
concept.

Does not explain
technology inte-
gration.

A. A. Mor-
ris, et al.
[31]

2024 Systematic
Review

Various
Indus-
tries

Digital
Transfor-
mation

Triple Bottom
Line

Improves sus-
tainable business
performance.

Limited explana-
tion of AI-driven
sustainability.

G. Farha-
dian et al.
[32]

2024 Empirical
Study

SMEs AI, Digital
Technolo-
gies

Economic &
Environmental

Improves in-
novation and
decision-making.

Focused on
SMEs only.

V. Agarwal
et al. [33]

2026 Systematic
Litera-
ture
Review

Cross-
sector

Digital
Transfor-
mation

SDGs Supports sustain-
able develop-
ment.

No integrated
pathway linking
digital technolo-
gies to Green
Digital Transfor-
mation.

Table 1 provides a comparative analysis of previous studies by summarizing their methods, research
contexts, technology focus, sustainability dimensions, and research gaps. This comparison highlights the re-
search gap addressed by the proposed conceptual framework [34].

3. METHODHOLOGY
A qualitative conceptual literature review approach was utilized in this study to investigate the role

of Green Digital Transformation in fostering sustainable business development. This methodological approach
was considered appropriate because the research focuses on establishing a theoretical framework that explains
how digital technologies can drive environmental sustainability, improve operational efficiency, and create
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sustainable value for organizations long-term business value. Rather than collecting primary empirical data,
this research synthesizes existing academic discussions, theoretical perspectives, and previous research findings
related to digital transformation, green technology, digital sustainability, and sustainable business performance.

The literature reviewed in this study was carefully selected based on its alignment with the research
focus, particularly the connection between digital transformation and sustainability. The literature retrieval
process was performed through several academic databases, including Scopus, Web of Science, and Google
Scholar. The search strategy utilized a combination of relevant keywords to identify studies that support the
research objectives including ”Green Digital Transformation”, ”Digital Transformation”, ”Artificial Intelli-
gence”, ”Digital Sustainability”, ”Sustainable Business Development”, ”Green Technology”, and ”Intelligent
Automation”. The inclusion criteria comprised peer-reviewed journal articles published between 2022 and
2026, written in English, and directly addressing the relationship between digital transformation and sustain-
ability. Conference papers, book chapters, Duplicate records, articles published in languages other than En-
glish, and studies that did not sufficiently align with the research objectives were removed during the selection
process. After completing the screening and eligibility assessment, a total of 25 relevant articles were retained
for further thematic synthesis and conceptual examination. The main focus was placed on studies discussing
Green Digital Transformation, digital sustainability, environmental innovation, sustainable business models,
and the contribution of digital technologies to Sustainable Development Goals. The reviewed literature in-
cluded studies from recent years, particularly research published between 2022 and 2026, to ensure that the
discussion reflects current developments in digital sustainability. Key digital technologies examined in this
study include Artificial Intelligence, Big Data Analytics, Cloud Computing, and the Internet of Things, as
these technologies are widely recognized as important enablers of green digital transformation [35, 36].

The data analysis was conducted through thematic synthesis. First, the literature was reviewed to
identify major themes related to digital transformation and sustainability. Second, the identified themes were
grouped into several analytical categories, including digital technology adoption, operational efficiency, re-
source optimization, waste reduction, energy efficiency, and sustainable business development. Third, these
categories were connected to relevant Sustainable Development Goals, particularly SDGs 9 on industry, inno-
vation, and infrastructure, SDG 12, which emphasizes responsible consumption and production practices, as
well as SDG 13, which focuses on addressing climate change through climate action initiatives.

Based on the synthesis process, a conceptual framework was developed to explain how digital tech-
nologies drive Green Digital Transformation and contribute to sustainable business outcomes. The framework
positions digital technologies as strategic enablers that help organizations improve business performance while
reducing environmental impact. Through this framework, the study demonstrates that Green Digital Transfor-
mation is not only a technological process but also a strategic approach that integrates innovation, environmen-
tal responsibility, and sustainable value creation [37].

To strengthen the validity of the conceptual analysis, this study compared findings from multiple
previous studies and aligned them with established sustainability concepts. The consistency of findings across
the literature indicates that digital transformation can support sustainable business development by improving
efficiency, reducing waste, optimizing resource use, and supporting climate-related actions. Therefore, the
methodology used in this study provides a systematic basis for understanding Green Digital Transformation as
an opportunity for businesses to achieve both competitiveness and sustainability in the digital era.

4. RESULT AND DISCUSSION
This section presents the findings of the literature review and discusses how Green Digital Trans-

formation contributes to sustainable business development. The results are synthesized from recent studies
published between 2022 and 2026, focusing on the adoption of emerging digital technologies and their impacts
on environmental, economic, and social sustainability. The discussion highlights the relationship between dig-
ital transformation initiatives and the achievement of selected SDGs, particularly SDGs 9 (Industry, Innovation
and Infrastructure), SDGs 12 (Responsible Consumption and Production), and SDGs 13 (Climate Action).

4.1. Results
The literature review reveals several key outcomes regarding Green Digital Transformation and its role

in sustainable business development. First, the adoption of digital technologies such as AI, Big Data Analytics,
Cloud Computing, and the IoT consistently improves operational efficiency and resource optimization. Studies
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published between 2022 and 2026 indicate that organizations leveraging these technologies achieve measur-
able improvements in process efficiency, waste reduction, and energy management. Specifically, AI supports
predictive analytics and process optimization, Big Data Analytics enables informed decision-making, IoT facil-
itates real-time monitoring of resources and operations, and Cloud Computing provides scalable infrastructure
for efficient digital management. Collectively, these technologies help identify operational inefficiencies and
enhance overall sustainability performance.

Second, digitalization supports responsible production and consumption practices, contributing to
SDGs 12. Smart monitoring and predictive systems enable organizations to optimize resource utilization, mini-
mize waste, and reduce environmental impacts, while cloud computing further enhances resource management
through scalable and energy-efficient digital infrastructure.

Third, Green Digital Transformation strengthens climate action, contributing to SDGs 13. Digital
technologies facilitate carbon tracking, renewable energy integration, and sustainable supply chain manage-
ment. Recent studies demonstrate that these capabilities help organizations reduce greenhouse gas emissions
and improve resilience to climate-related operational risks.

Finally, the reviewed literature indicates that Green Digital Transformation generates both economic
and social benefits. Organizations adopting sustainable digital practices are better positioned to enhance in-
novation, strengthen stakeholder engagement, and achieve long-term competitive advantage. However, SMEs
often face implementation challenges, highlighting the need for appropriate strategies to support successful
digital transformation.

4.2. Discussion
The results indicate that Green Digital Transformation functions as a strategic approach that bridges

technological innovation with sustainability goals. Emerging digital technologies, including Artificial Intelli-
gence, Big Data Analytics, Cloud Computing, and Internet of Things (IoT), play a significant role in enabling
organizations to enhance operational capabilities while supporting sustainable practices act as enablers that
not only improve operational performance but also embed sustainability into organizational strategy. As illus-
trated in Figure 1, these technologies collectively drive Green Digital Transformation, resulting in operational
efficiency, resource optimization, waste reduction, and energy efficiency, which ultimately contribute to sus-
tainable business development.

Figure 1. Pathway of Digital Technologies Driving Green Digital Transformation and Sustainable Business
Outcomes.

Figure 1 presents a sequential conceptual pathway illustrating how AI, Big Data Analytics, Cloud
Computing, and IoT enable Green Digital Transformation through intelligent automation, data-driven decision-
making, and resource optimization. This process improves operational efficiency, reduces waste, and enhances
energy efficiency, thereby supporting SDGs 9 through innovation and production efficiency, SDGs 12 through
responsible resource utilization and waste reduction, and SDGs 13 through improved environmental perfor-
mance. Ultimately, Green Digital Transformation strengthens sustainable business development by creating
long-term organizational value and competitive advantage.
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Moreover, the mutual reinforcement between digitalization and sustainability underscores a strategic
shift: sustainability is no longer a regulatory or ethical obligation alone but a core business strategy. Organiza-
tions can leverage digital solutions to simultaneously achieve environmental responsibility and economic value
creation. In addition, Green Digital Transformation strengthens business competitiveness by improving cost
efficiency, supporting innovation, enhancing market positioning, and creating long-term organizational value
through more adaptive and data-driven business strategies.

The discussion also highlights sectoral and contextual considerations. While large organizations may
have extensive resources to implement complex digital sustainability solutions, SMEs may require tailored
approaches that balance technological feasibility and sustainability outcomes. Policymakers and industry asso-
ciations can support broader adoption by providing guidelines, incentives, and knowledge-sharing platforms.
From a managerial perspective, organizations should assess digital readiness, prioritize strategic digital invest-
ments, strengthen employee digital capabilities, and continuously monitor sustainability performance to ensure
successful Green Digital Transformation implementation. In conclusion, Green Digital Transformation, as
depicted in Figure 1, is a critical pathway for achieving sustainable business development in the digital era, en-
hancing efficiency, reducing environmental impact, and creating long-term value, while providing guidance for
future empirical research to quantify the impact of specific digital technologies on sustainability performance.

5. MANAGERIAL IMPLICATIONS
The proposed conceptual framework provides practical guidance for business managers in implement-

ing Green Digital Transformation as a strategic initiative for sustainable business development. Organizations
should begin by assessing their digital readiness, prioritizing investments in digital technologies such as Artifi-
cial Intelligence, Big Data Analytics, Cloud Computing, and IoT, while strengthening employee digital capabil-
ities to support technology adoption. Continuous monitoring of sustainability performance is also essential to
ensure that digital transformation initiatives generate both business value and environmental benefits, including
improved operational efficiency, resource optimization, and long-term organizational competitiveness.

6. CONCLUSION
The study demonstrates that Green Digital Transformation serves as a strategic approach to sustain-

able business development by integrating digital innovation with environmental responsibility. By adopting
technologies such as Artificial Intelligence, Big Data Analytics, Cloud Computing, and the Internet of Things,
organizations can improve operational efficiency, optimize resource utilization, reduce waste, and enhance en-
ergy efficiency. These outcomes directly contribute to SDGs, particularly SDGs 9, 12, and 13, demonstrating
that sustainability can be embedded into business strategy rather than treated as an optional consideration.

Moreover, the synthesis of the literature highlights that digitalization and sustainability are mutually
reinforcing. Organizations implementing Green Digital Transformation not only achieve environmental bene-
fits but also gain economic and social advantages, including improved decision-making, competitive advantage,
and stronger stakeholder engagement. This finding underscores that sustainability has become a core compo-
nent of long-term organizational success, supported by digital technologies as key enablers of innovation and
responsible business practices.

This study provides a theoretical contribution by proposing an integrated conceptual framework that
explains how digital technologies collectively drive Green Digital Transformation and sustainable business
development. From a practical perspective, the proposed framework offers guidance for organizations in im-
plementing digital technologies to enhance both business performance and environmental sustainability. How-
ever, as this study is conceptual in nature, its findings have not been empirically validated. Therefore, future
research should empirically examine the proposed framework across different industries and organizational
contexts, while also investigating barriers and enablers, such as those faced by SMEs and the adoption of
emerging technologies for sustainable business practices.
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