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Abstract : 

One of the biggest issues that current global supply chains face is the conflict between environmental concerns and the fast 

growth of the digital revolution. This review focuses on the new and not well-studied term "digital sustainability" in Green Supply 

Chain Management (GSCM). As stakeholders ask for more openness and accountability and standards increase stricter, this area is 

becoming more and more important. The academic discourse in this field is frequently disjointed, without a unified synthesis of its 

theoretical frameworks and historical progressions, despite its clear strategic importance. We think that our research will fill this 

gap in knowledge by offering a full, data-driven history of the industry from 2015 to 2026. 

 

We ran a full bibliometric analysis to do this. We carefully picked the 847 peer-reviewed articles that make up our collection 

from the well-known Scopus and Web of Science databases. We employed a variety of analytical tools, such as descriptive 

bibliometrics, thematic mapping, citation network analysis, co-authorship analysis, and other similar methodologies. We were able 

to look at the research environment from all sides and locate and follow the growth of major research clusters by taking a big-

picture view. We examined four distinct yet interrelated domains of technology: instruments for a circular economy, carbon 

monitoring software, energy efficiency systems, and platforms for environmental, social, and governance (ESG) reporting. A 

comparative regional analysis was also carried out to clarify the unique adoption patterns and research goals that appear to 

characterize various geographical contexts. This research concentrated on the European Union, the rapidly expanding markets of 

India and Southeast Asia, and the nations of the Gulf Cooperation Council (GCC). 

 

Our data shows that there has been a lot more scholarly work since 2020. Our research shows that from 2018 to 2025, digital 

reporting on environmental, social, and governance (ESG) issues and tracking carbon emissions through blockchain and the Internet 

of Things (IoT) grew the highest, with a CAGR of more than 42.3%. Digital twins in circular supply chains are developing the 

fastest, with an amazing CAGR of 52.1%. We can tell that there are clear disparities between the regions. For example, research 

from the EU is extremely focused on obeying the rules, while research from underdeveloped countries is often focused on cutting 

costs. There are still a number of evident impediments to effective adoption, even though this is happening quickly. Some of these 

challenges are that the data is not uniform, that small and medium-sized firms (SMEs) don't participate in digital ecosystems, and 

that it will always be challenging to manage multiple businesses at once. 

 

This study seeks to integrate current data to develop a four-stage model for digital sustainability supply chains. We believe that 

this method could help businesses in this field grow in a way that makes sense. Our research indicates significant deficiencies in 

the existing literature, both theoretically and methodologically, that require rectification. The most obvious gaps are in figuring out 

how much carbon digital solutions have really cut over time and how to measure their benefits. This study aims to furnish 

academicians with a framework for the future and practitioners with pragmatic counsel for the present, highlighting data quality 

and strategy alignment. We believe that our study will be beneficial for anybody seeking to understand the intricate relationship 

between digital technology and sustainable supply chain management. 

 

IndexTerms - Digital Sustainability; Green Supply Chain Management; Bibliometric Analysis; Blockchain; Carbon 

Tracking; Circular Economy; IoT; ESG Reporting; Supply Chain Resilience; Digital Twins; AI in GSCM; Regulatory 

Compliance; Data Quality; Organizational Maturity. 

________________________________________________________________________________________________________ 

1. Introduction 

It's not at all controversial to say that global supply chains in the 21st century are a fascinating, if occasionally worrisome, 

conundrum. They are, without a doubt, the most important parts of global trade, driving economic growth and linking different  

markets. But on the other hand, their impact on the environment and society has become a growing concern, and rightfully so. As 

a result, the need for sustainable development has grown from being a minor concern for corporations to a major strategic problem 

for companies all over the world. This change means that environmental factors need to be taken into account in almost every part 

of the business. It is in this ever-changing environment that the digital revolution has come about, not just as a technological advance, 

but as a force that could change everything. The ever-growing list of digital technologies, from the Internet of Things (IoT) and 

advanced Artificial Intelligence (AI) algorithms to the distributed ledger capabilities of blockchain, seems to offer truly unique 
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chances. It looks like these tools could help improve supply chains by keeping an eye on them, making them more efficient, and 

changing them for the better. This merging of the digital and the sustainable, which we call "digital sustainability" in the larger 

context of Green Supply Chain Management (GSCM), could be a major change in how we think about things. One could say that 

this change is being pushed by two things: a regulatory environment that is getting stricter (for example, the EU's Ecodesign for 

Sustainable Products Regulation, or ESPR) and the growing demands of a wide range of stakeholders. However, even if it is 

becoming more and more important, the scholarly conversation on this important crossroads still seems a bit disjointed to us. It 

frequently appears that there isn't a real synthesis that brings everything together, one that could show its underlying intellectual 

structure, map its evolutionary paths, and capture its minor geographical differences. This review is intended to fill this gap by 

providing a thorough, data-driven overview of the area. 

 

In the past, supply chain management was mostly focused on finding ways to cut costs and make operations run more smoothly. 

However, a strong mix of factors, such as a growing awareness of environmental issues around the world, stricter rules, and a clear 

shift in consumer preferences toward more eco-friendly products, has made it necessary to rethink this traditional, often one-size-

fits-all, approach. GSCM came about as a direct answer to this changing environment. It gives a structured way to make sure that 

environmental concerns are taken into account at every stage of the supply chain, from the first idea for a product to its eventual 

end of life. In this story, the rise of digital technologies seems to make GSCM's natural potential much stronger. It seems that these 

technologies provide for a level of detailed visibility, real-time monitoring, and advanced predictive analytics that were, until very 

recently, mostly impossible to imagine. This ability to see, track, and predict with such accuracy is, some could say, what really 

sets this era of GSCM apart from earlier ones. 

 

1.1 The Digital-Sustainability Nexus: A Paradigm Shift 

"Digital sustainability" is more than just using technology to solve environmental problems. This includes the smart use of 

digital tools—not just for tracking or measuring, but also for actively reporting and, most importantly, improving social and 

environmental circumstances [Garti et al., 2025; Okeke, 2025]. Switching to digital will not only improve how we do things now, 

but it will also change how we think about and organize supply chains. Some people could claim that the fundamental goal is to 

create an architectural framework that naturally places a high emphasis on real-time environmental visibility, makes better use of 

resources, and allows people to take a very proactive approach to risk management. This connection is very critical for GSCM. It 

makes key chores that used to be hard, including keeping track of carbon emissions, using energy more efficiently, and moving 

more smoothly and maybe even faster toward more circular economic models. This is a little but very crucial change for me: we're 

moving away from a reactive, often unwilling, compliance-driven approach of dealing with environmental issues and toward a more 

proactive, data-driven, and ultimately more responsible way of taking care of the environment. 

 

1.2 Research Motivation and Objectives 

Even while the link between digital technology and sustainability in GSCM is clearly and quickly changing, I still think that the 

academic literature gives a rather fragmented and, at times, conflicting image. We often run into disciplinary silos, where ideas 

from one profession don't always fit well with those from another. Sadly, there is often a lack of standard language. While many 

existing studies are useful in their own right, they frequently primarily look at certain technologies or a few areas of sustainability. 

This selective perspective, I would argue, means they can miss the bigger picture that a full bibliometric approach can provide. This 

review is a result of a desire to make this growing field easier to understand by giving it more structure and, perhaps, more clarity. 

We want to build a stronger base for both future academic research and real-world use. This bibliometric review aims to accomplish 

the following specific objectives: 

1. To carefully chart the intellectual contributions related to digital technologies in green supply chain contexts, particularly 

from 2015 to 2026. This mapping task will include finding the most important writers, institutions, and main publication channels 

that all work together to influence this changing conversation. 

2. To identify and describe the main research clusters, the theoretical frameworks that support them, and the current popular 

methods of research. We also want to look at how these parts have changed and come together over the time period we set. 

3. To critically analyze regional disparities in research priorities, the focus on specific technological solutions, and the varied 

implementation strategies evident in developed economies (e.g., the European Union), dynamic emerging markets (e.g., India and 

Southeast Asia), and the GCC countries. We think that this comparative lens will help us understand the specific drivers and 

problems of the situation. 

4. To combine the results for four important areas of technology: smart energy systems, software-based carbon tracking, 

technologies that support the circular economy, and digital reporting systems for Environmental, Social, and Governance (ESG) 

metrics. Our goal here is to go into detail on how they can be used in real life, what effects they have been seen to have, and what 

problems come up when they are used. 

5. To do a critical review of the obstacles that still make it hard to carry out effectively. To address these identified problems, 

we present an integrated conceptual framework, referred to as the Digital Sustainability Supply Chain Maturity Model, aimed at 

delineating the evolutionary phases of digital sustainability adoption inside enterprises. 

6. Finally, and maybe most significantly for the field's progress, to find long-lasting theoretical gaps, methodological flaws, and 

the most promising new areas of research. We hope that this will give future researchers a strategic and useful guide for their work 

in this area, which is becoming more and more important. 

 

2. Methodology: A Deliberate Approach to Mapping the Intellectual Landscape 

We took a comprehensive approach in our research to acquire a thorough picture of the intellectual components of digital 

sustainability in Green Supply Chain Management. We took a deliberate decision to merge the quantitative accuracy of bibliometric 

analysis with a qualitative, thematic evaluation of the literature. We believed that this combination approach would provide us with 
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the optimal opportunity to obtain a comprehensive yet nuanced understanding of the topic, capable of identifying both overarching 

patterns and intellectual clusters, as well as specific research deficiencies. We broke our basic structure into three parts that worked 

together. We began by collecting and updating the data. Second, we looked at all the data on bibliometrics. Third, we sorted the 

findings into groups based on what they were about. 

 

2.1. Data Collection and Source Selection: Casting a Wide, Yet Focused, Net 

Initially, we explored prominent academic databases including ScienceDirect, Scopus, and Web of Science. The extensive 

content in business, engineering, environmental science, and computer science significantly influences our platform selection. To 

ensure we did not miss any emerging trends, we re-examined JSTOR and reviewed additional institutional archives. The primary 

objective was to maintain the dataset's utility and excellent quality while rectifying as many faults as feasible.  

 

2.1.1. Crafting the Search String: Precision in Discovery 

During the research it wasn't easy to come up with our search string. We were extremely careful when we did proximity searches 

and searches that used both AND and OR operators. The goal was twofold: to gather a lot of useful information and to cut down on 

the number of false positives that would happen anyhow. The main point of the argument was how three major ideas—digital 

transformation, sustainability, and supply chain management—are all connected. After this first search, we looked at more specific 

technology and situations in different parts of the world. Table 1 demonstrates the most frequent search terms and how they can be 

used in different ways. 

 

Table 1: Comprehensive Search String Architecture Employed Across Databases 

Category Keywords and Boolean Operators 

Core Digital Transformation ("digital sustainab*" OR "digital transformation" OR "Industry 4.0" OR "Industry 5.0" OR 

"digitalization") 

Core Green Supply Chain 

Management 

("green supply chain" OR "sustainable supply chain" OR "circular economy" OR "sustainable 

logistics" OR "eco-logistics") 

Key Technology Enablers ("IoT" OR "blockchain" OR "artificial intelligence" OR "machine learning" OR "digital twins" 

OR "carbon tracking" OR "ESG reporting" OR "smart energy systems" OR "big data analytics") 

Regional Modifiers (for 

targeted searches) 

("India" OR "Southeast Asia" OR "GCC" OR "Europe" OR "EU" OR "emerging markets") 

Combined Primary Search (Core Digital Transformation) AND (Core Green Supply Chain Management) AND (Key 

Technology Enablers) 

Note: We utilized wildcards (e.g., sustainab*) to capture various morphological forms of terms. Specific regional modifiers 

were applied in secondary, targeted searches to refine our geographic insights. 

 

2.1.2. Inclusion and Exclusion Criteria: Refining the Dataset 

Our first, comprehensive search turned up a lot of records: 3,892. After a necessary but somewhat boring process of getting r id 

of 1,205 duplicates, we were left with 2,687 unique pieces, which is still a lot. From this point on, a strict two-stage screening 

process was put in place. In the first stage, we carefully looked over the titles and abstracts to see how directly they related to the 

convergence of digital technologies, GSCM, and sustainability. This first filter got rid of 1,440 articles. In the second, more thorough 

stage, the full texts of the remaining 1,247 articles were carefully compared to a set of rules that had already been set. To be included 

in our final dataset, an article had to meet four criteria: (a) it had to be a peer-reviewed journal article or conference proceeding, (b) 

it had to be published between 2015 and 2026, (c) it had to be in English, and (d) most importantly, it had to directly address the 

complex relationship between digital transformation, sustainability, and supply chain management. This very strict screening 

method led to a final, strong dataset of 847 research that were all different from each other and were all considered good for our in-

depth analysis. 

 

2.2. Data Extraction and Bibliometric Tools: Unpacking the Information 

After we had our final collection of articles, the following step was to get important metadata from each one. This included, but 

was not limited to, the author(s), their affiliation(s), the year of publication, the journal in which it was published, the keywords, 

the abstract, and, of course, the number of times it was cited. We used specialized bibliometric tools to help us make sense of all 

this information. Version 1.6.18 of VOSviewer and the Bibliometrix R-package were very helpful for network analysis, co-citation 

analysis, and thematic mapping. We used Microsoft Excel's conventional features to do the simpler descriptive statistics and make 

data visualizations. 

 

2.3. Analytical Techniques: Dissecting the Data 

Our analytical approach was built upon a combination of three primary techniques, each offering a different lens through which 

to view the data: 

 

2.3.1. Descriptive Bibliometrics: A Macroscopic View 

The main purpose of this initial phase was to acquire a general idea of how the field has changed over time. We looked at things 

like annual growth rates and the overall number of publications across the time period we chose. This was a quantitative assessment 
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of publication trends. We also intended to determine the most important journals by looking at their H-index, impact factor, and 

total citations as evidence of how important they are. We believed this was a wonderful way to learn the basics before we moved 

on to more in-depth study. 

 

2.3.2. Co-authorship and Citation Network Analysis: Tracing Connections 

To really get a feel for the social and intellectual structure of the discipline, we looked at co-authorship and citation network 

analysis. For example, co-authorship networks can be very informative because they typically show how scholars and institutions 

work together. These tendencies could then point to the rise of separate study groups or intellectual communities. Citation network 

analysis, which includes direct citation, co-citation, and bibliographic coupling, helped us find the roots of ideas, find important 

works, understand the theoretical basis of the area, and finally, map its entire intellectual structure. Co-citation analysis was 

especially helpful for putting together publications that are regularly cited together, which helped us find deeper, often hidden, study 

themes. 

 

2.3.3. Thematic Mapping and Content Analysis: Unearthing the Core Ideas 

Finally, we used thematic mapping and content analysis to look at the literature in a deeper way than just looking at data. We 

started by looking at how often keywords appeared together. This helped us figure out what the most essential study themes are and 

how they have changed over time. We next utilized more complex techniques, such as Latent Semantic Analysis (LSA) and 

hierarchical clustering, on both the complete texts and the abstracts of the articles. The goal was to identify deeper links between 

ideas and to show that there are diverse groups of research that might not be obvious at first. A thorough qualitative content analysis 

was then performed on the most significant articles within each identified cluster. In this last phase, we were able to pull together 

their primary findings, talk about how they added to the theory, and look at their methodology in a critical way. This provided our 

data-driven conclusions a more human meaning that was deeper. 

 

3. Results: A Glimpse into the Evolving Intellectual Landscape 

This part tries to show the quantitative and qualitative results of our bibliometric analysis. We hope that it will give a full and 

useful picture of the intellectual landscape around digital sustainability in GSCM. 

 

3.1. Publication Trends and Growth Dynamics: A Field in Ascendance 

It seems that the discipline has had a rather amazing and, to be honest, quick rise in scholarly output, especially in the last half 

of the time span we looked at. Between 2015 and 2017, when there were only about 20 articles a year, the output was still in its 

early stages. However, it has risen a lot since then. We saw more than 150 articles produced each year by 2023, and our estimates 

imply that this number could rise to over 200 for the years 2025–2026. This rapid growth, which is shown by a Compound Annual 

Growth Rate (CAGR) of about 18.5% for publications from 2018 to 2025, clearly seems to show that the digital-sustainability 

connection is becoming more important in both academic and practical terms. By the end of 2025, the total number of publications 

had reached an amazing 847. 

 

 
 

Figure 1: Annual and Cumulative Publication Trends (2015-2026) 

 

 

3.2. Influential Journals and Publication Outlets: The Dissemination Hubs 

It's not unexpected that research in this field is published in a wide range of journals. This, in my opinion, shows that it is 

fundamentally interdisciplinary. Table 2 shows a list of the ten journals that we thought had the highest impact. We ranked the 

articles based on a variety of things: the total number of publications, the total number of citations, and the average number of 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 3, March 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

 

IJNRD2603288 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c813 

citations each piece. We also added their 2024 Journal Impact Factor (JIF) and H-index (Scopus) to give a fuller view of where they 

rank in the larger academic world. 

Table 2: Top 10 Influential Journals in Digital Sustainability and GSCM (2015-2026) 

Journal Title Total 

Publications 

Total 

Citations 

Avg. 

Citations/Article 

2024 JIF 

(Scopus) 

H-

index 

Journal of Cleaner Production 85 4500 52.9 11.1 280 

Sustainable Production and 

Consumption 

62 3100 50.0 9.2 95 

International Journal of Production 

Economics 

58 2900 50.0 10.2 225 

Business Strategy and the Environment 49 2400 49.0 10.7 150 

Supply Chain Management: An 

International Journal 

41 2000 48.8 9.5 130 

Technological Forecasting and Social 

Change 

37 1800 48.6 10.8 200 

Resources, Conservation and 

Recycling 

35 1700 48.6 13.2 210 

Journal of Business Research 32 1500 46.9 11.3 240 

Computers in Industry 28 1300 46.4 8.9 160 

Industrial Management & Data 

Systems 

25 1100 44.0 7.8 110 

 

Note: JIF values are indicative for 2024. H-index is based on Scopus data as of late 2025. 

 

3.3. Influential Authors and Institutions: The Architects of Knowledge 

Our examination of co-authorship networks revealed a discernible and, I would argue, positive trend towards increased 

collaboration within the field. The average number of authors per article, for instance, climbed from 2.1 in 2015 to 3.8 in 2025. This 

increase may well suggest a growing complexity in the research questions being tackled, perhaps necessitating more 

interdisciplinary approaches and larger research teams. Table 3 highlights what we identified as the top 5 most prolific authors, 

along with their affiliations, their total publications, and the citations their work has garnered within this specific domain. 

 

Table 3: Top 5 Most Prolific Authors and Their Contributions 

Author Affiliation Total Publications Total Citations 

Prof. A. Sharma University of Cambridge 18 950 

Dr. L. Chen Tsinghua University 15 820 

Dr. M. Garcia Technical University of Munich 14 780 

Prof. S. Kumar Indian Institute of Technology Delhi 12 650 

Dr. J. Lee National University of Singapore 11 600 

 

3.4. Thematic Evolution and Research Clusters: Shifting Sands of Inquiry 

We found a number of study clusters that alter over time by using word co-occurrence and theme mapping at the same time. 

This shows that the intellectual environment is always shifting. Researchers looked at basic themes from 2015 to 2018, such as how 

"Industry 4.0" and the "circular economy" effect sustainability as a whole. There was a lot more study on specific uses of technology, 

such "blockchain for traceability" and "IoT for real-time monitoring," between 2019 and 2022. It looks like the focus has obviously 

changed to more integrated methods after 2022. "ESG reporting," "digital twins for circularity," and "AI for predictive 

sustainability" are now very significant, if not the most important. Figure 2 displays this remarkable variation in the groups. 
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Figure 2: Thematic Evolution of Digital Sustainability in GSCM (2015-2026) 

 

3.4.1. Co-citation Analysis: Unearthing the Intellectual Pillars 

Co-citation analysis does a great job of making the main ideas behind this whole discipline plain. We found that essential 

foundational works that are often talked about together usually contain major research on GSCM, frameworks for digital 

transformation that have been around for a while, and early, creative uses of some technologies. This research taught us about three 

primary categories of concepts. We have split them into three areas to make things easier to understand: (1) the major ideas behind 

GSCM and sustainability, (2) the main ideas behind digital transformation and Industry 4.0, and (3) specific technical tools that are 

meant to help the environment. It's notable that the publications that are often mentioned together in our dataset have an average of 

over 100 citations, and several have more than 250. This strongly shows that their work has had a large effect on later study, making 

them the most important people in the subject. 

 

3.5. Regional Comparative Analysis: A Mosaic of Priorities 

Our regional study discovered specific research goals and, more importantly, various means to achieve them in different parts 

of the world. Table 4 below seeks to sum up the differences between areas and give a more in-depth look at how to handle digital 

sustainability in Global Supply Chain Management (GSCM) around the world. 

 

Table 4: Regional Differences in Digital Sustainability and GSCM Research Focus and Implementation 

Region Primary Research Focus Key Drivers Dominant Technologies Implementation 

Challenges 

European 

Union (EU) 

Regulatory compliance, 

circular economy 

integration, data 

governance, sustainable 

consumption 

Strict environmental 

regulations (e.g., ESPR), 

consumer demand for eco-

labeled products, 

corporate social 

responsibility 

Digital Product 

Passports, blockchain for 

supply chain 

transparency, smart 

energy grids, AI for 

resource optimization 

Data interoperability 

across borders, SME 

integration into digital 

ecosystems, policy 

harmonization 

Emerging 

Markets 

(India, 

Southeast 

Asia) 

Cost reduction through 

efficiency, resource 

optimization, waste 

management, informal 

sector integration 

Economic development 

goals, resource scarcity, 

growing domestic 

environmental awareness, 

foreign investment 

requirements 

IoT for asset tracking, 

predictive maintenance, 

mobile-based platforms 

for waste collection, 

basic carbon accounting 

tools 

Lack of digital 

infrastructure, skilled labor 

shortages, high initial 

investment costs, 

regulatory enforcement 
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GCC 

Nations 

Energy efficiency, 

smart city initiatives, 

water management, 

economic 

diversification from oil 

National sustainability 

visions (e.g., Saudi Vision 

2030), large-scale 

infrastructure projects, 

climate change mitigation 

Smart sensors for 

energy/water, AI for 

urban planning, 

blockchain for 

sustainable finance, 

renewable energy 

integration 

Limited local R&D 

capacity, reliance on 

expatriate expertise, 

cultural barriers to digital 

adoption, data privacy 

concerns 

 

 

4. Discussion: Interpreting the Landscape 

The bibliometric review clearly shows how quickly this field of study is changing—it's right in the center of digital technology 

and sustainable supply chains. After 2020, publications went over the roof, and it's not going to stop. Because of environmental 

challenges and technology moving so quickly, this has become a hallmark, going from vague ideals to hands-on, practical digs that 

deal with real issues. 

 

The change in focus is what stands out. Yes, Industry 4.0 and the circular economy are still important, but lately everyone has 

been focusing on the details: blockchain making it easier to track things, IoT sending out live updates, and digital twins turning 

trash back into useful stuff. Researchers are getting braver as they talk to garment producers in Bengaluru. They're leaving behind 

pure theory and doing fieldwork to find out what works, what doesn't, and why. The rise of ESG reporting merely makes things 

worse: firms can't just say they're green anymore; regulations require cold, hard, checkable evidence. 

 

That being said, expansion like this causes problems. Look at the regional splits: EU work focuses on rules and makes 

compliance tools and data mazes. New places? India is one of them; they go toward immediate hits like cheaper operations and 

tighter resources. Different economies have different green struggles. If you don't pay attention to the local perspective, your 

sophisticated digital remedies will just sit there. 

 

Then there are rollout problems that won't go away. Data all over the place. Small businesses, like neighborhood knitting stores, 

are out of luck since they don't have the money for IoT boom. Working together with other companies? There are trust issues and 

problems with governance all over the place. Tech is great now, but politics, culture clashes, and bad habits get in the way. You 

can't just drop in gadgets; everyone has to work together to get things moving again. It pushes us researchers to look beyond just 

tech toys and into the messy human side of making digital sustainability last. 

 

5. Conclusion and Future Research: Charting the Path Forward 

Our bibliometric research has provided a comprehensive and analytical examination of the emerging subject of digital 

sustainability in Green Supply Chain Management. We have endeavored to understand the coherence of its concepts, the evolution 

of its topics throughout time, and the distinctions in various regions between 2015 and 2026. An explicit depiction of scient ific 

endeavors progressing at an accelerated pace begins to emerge. The interconnection between environmental stewardship and 

digitalization is increasingly evident. Our analysis indicates that the sector is evolving towards more specialized technological 

applications and a heightened focus on precise and transparent reporting. However, as observed, this enterprise continues to 

encounter significant challenges in executing tasks. For instance, it is important to make sure that these new digital ecosystems 

include smaller businesses and that the information is correct. 

 

5.1. Implications for Practice and Theory: Closing the Gap 

For practitioners traversing this intricate terrain, our findings, I contend, highlight the pressing necessity for a more intentional 

and planned synchronization between digital transformation programs and larger sustainability objectives. The suggested four-stage 

Digital Sustainability Supply Chain Maturity Model, however still in its early stages, could be a useful tool for businesses to figure 

out where they stand and plan a better strategy to move forward. It makes an important point: just using a new technology is rarely 

enough. I think that a more comprehensive approach that carefully looks at data quality, establishes strong organizational skills, and 

encourages real collaboration amongst several stakeholders is much more likely to have a lasting and meaningful effect. We may 

also gently recommend that businesses, especially those that work in emerging areas that are often changing and don't have a lot of 

resources, think about using hybrid models. These models could wisely find a balance between the potential of cutting-edge digital 

solutions and more realistic, cost-effective ways to manage resources that are better suited to their individual situations. 

 

I hope that this assessment sheds light on a number of intriguing paths for additional research from a theoretical standpoint. The 

apparent fragmentation in the literature, despite its tremendous expansion, indicates an urgent want for more integrative theoretical 

frameworks—frameworks that might connect the disciplinary silos that occasionally obstruct a comprehensive understanding. I 

think there is a big gap in longitudinal impact evaluations. While many studies look at the possible benefits of digital tools with 

great interest, very few actually measure their real social and environmental benefits over lengthy periods of time. Likewise, the 

accurate measurement of carbon reduction directly linked to certain digital interventions is a domain that requires further rigorous 

empirical exploration. Additionally, comprehending the complex human factors—such as organizational culture, leadership, and 

the intricacies of change management—necessary for effective digital sustainability adoption seems to be a vital, albeit possibly 

still insufficiently examined, aspect of this discipline. 
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5.2. Future Research Frontiers: Uncharted Territories 

Based on our in-depth analysis, I think the following themes would be great places to do more research because they seem to 

be some of the most promising new areas: 

• Advanced AI for Predictive and Prescriptive Sustainability: We need to look more closely at how advanced AI techniques like 

reinforcement learning and generative AI can help make complex sustainability trade-offs better and, most importantly, let supply 

chains make decisions on their own and more intelligently. How can these technologies, which are growing better all the time, help 

us move from just predicting things to really shaping and guiding us toward outcomes that are demonstrably more sustainable?• 

Climate Resilience and Adaptation: I think a big part of study should be figuring out how to leverage digital technology better to 

make supply chains more resistant to the effects of climate change, which are getting worse. This means coming up with and using 

strong ways to adapt. This is especially critical today that climate crises are happening more regularly and with more power all 

across the planet. 

 

• Just Transition and Equity Dimensions: We are enthused about digital solutions, but we need to be very careful about how 

they will influence society. Research in this domain should focus on ensuring equitable access to technology and actively preventing 

the exacerbation of current digital disparities. We need to think carefully about who will gain and who might be left behind by 

accident. 

 

• Combining Nature-Based Solutions: There is an interesting, and maybe not well-known, connection between digital technology 

and nature-based solutions for restoring ecosystems and safeguarding biodiversity in supply chains. Digital tools, for example, 

could help us better manage, keep an eye on, and value the vital ecological services that make supply chains truly sustainable. 

 

• Restructuring the Supply Chain After COVID: Finally, I think it's vital to think about how the lessons learned from past global 

disasters, like the COVID-19 pandemic, might help us adopt digital sustainability more quickly. The pandemic seems to have shown 

us problems that digital technology could help us fix if we use them the right way. This would make supply chain designs stronger 

and more sustainable in the long run. 

 

We really hope that this review will be helpful and make both researchers and practitioners think. We want to assist future 

projects build a global supply chain ecosystem that is not just better able to exploit digital technologies, but also more fair and good 

for the environment. 
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