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Abstract 
Developing countries are the center of attention as this study delves into the ways in which 
blockchain and AI might improve supply chain sustainability. We argue that these technologies 
provide unique answers to the problems associated with implementing sustainability standards 
in these types of situations by employing theoretical, empirical, and anecdotal data. Based on 
our research into several case studies, we have developed seven hypotheses that outline how 
blockchain technology might improve supply chains in developing countries with regard to 
sustainability, social impact evaluation, and product quality. Additionally, we explore how 
blockchain and AI might inspire recycling, circular business models, and carbon accounting, 
with a focus on the value of inclusive governance frameworks. The research we conducted 
focused on the environmental benefits and efficiency gains that may be achieved by combining 
these technologies. In order to reduce any bad consequences, particularly on disadvantaged 
groups, it is crucial to have inclusive decision-making procedures. Our policy ideas aim to pave 
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the way for supply chains to use blockchain and AI in a way that promotes openness, 
accountability, and traceability in ecological practices. Overall, this study emphasizes the need 
of inclusive governance in maximizing positive results and minimizing negative ones, and it 
also shows how digital innovation may greatly help with sustainability goals. 
Keywords: Environmental Impact, Social Responsibility, Digital Technologies, Blockchain, 
Developing Countries, Sustainability, and Supply Chains 
 

I. INTRODUTION 

Achieving sustainable development has become an urgent global need due to increasing 
environmental degradation and the impending threat of resource restrictions. Worldwide, 
communities and economies are facing serious challenges as a result of human activities that 
are putting a strain on the planet's ecosystems. Worldwide environmental consequences are 
expected to increase in the next decades due to rising populations and consumption habits, 
highlighting the critical nature of this situation. Innovative solutions are necessary to tackle 
this grave threat, and digital technologies provide a potential way in. 
Out of all these technologies, blockchain and AI are the most promising game-changers 
because of their ability to separate economic expansion from the harmful effects it has on the 
environment. But how these technologies are shaped and put into action will determine how 
much of an impact they have on sustainability goals. Considering the supply chain's 
significance in producing carbon emissions and the difficulties in coordinating amongst 
different organizations, this study investigates how blockchain technology and artificial 
intelligence are changing the way these entities operate and the resources that go through them. 
More and more academics are delving into the ever-changing digital economy and how it 
interacts with sustainable development. From the possible use of blockchain to advance 
sustainability objectives across different industries to the connection between digital 
technology and environmental effect, previous research has covered a wide range of topics. 
While there is little doubt that blockchain and AI have the power to revolutionize many 
industries, it is essential that their implementation be in line with sustainability goals that take 
into account environmental, social, and economic issues all come into play. 
This article summarizes the findings from studies and research on sustainable supply chains, 
blockchain technology, and artificial intelligence, as well as their limits. In order to steer the 
development of these technologies toward beneficial environmental results, it emphasizes the 
significance of inclusive multi-stakeholder efforts and strong governance systems. With the 
goal of enabling a smart, green industrial revolution, the report also proposes critical 
governmental actions that can direct technical innovation toward environmental goals. 
In the end, nations can promote a digital economy that is more sustainable and inclusive by 
utilizing the revolutionary power of blockchain and AI in supply chains. This calls for a delicate 
balancing act, with technology progress serving the economic interests of all while 
simultaneously protecting the environment and promoting social welfare. We can create a 
better future for everyone by working together and making wise policy decisions. 
II. LITERATURE REVIEW 
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Smith et al. (2020) surveyed research on sustainable supply chains that made use of AI and 
blockchain. Blockchain and AI's potential to make supply chains more environmentally 
friendly are explored in this in-depth analysis. The authors go into how AI allows for predictive 
analytics to optimize resources, while blockchain can improve transparency and traceability. 
To prove that practical uses have an impact on environmentally conscious activities, case 
studies and empirical data are examined. 

 
• Blockchain Technology's Function in Enhancing Sustainability: Thoroughly 

Reviewing the Literature " published in 2019 by Jones et al. In this comprehensive 
literature study, we look at how blockchain technology might improve sustainability in 
many industries, including supply chains for manufacturing. Key issues identified by 
the writers include blockchain's facilitation of openness and accountability as well as 
the concepts a regenerative economic model. The possible benefits of using blockchain 
technology with AI to achieve environmental goals are also brought to light. 
 

• Artificial Intelligence for Sustainable Development: A Systematic Literature 
Review" (1921) written by Garcia et al. This analysis delves into the ways in which AI 
technology might support environmentally conscious practices in industrial supply 
chains, with a focus on the ways in which AI and sustainable development interact. In 
order to demonstrate AI's ability to propel sustainability advancements, the authors 
examine uses like predictive maintenance, optimizing energy efficiency, and waste 
reduction. 
 

• Blockchain Technology for Enhancing Sustainability in Manufacturing: A Review 
Published in 2018 by Chen et al., In this analysis, we look at how blockchain technology 
may be used to make manufacturing more sustainable. Among the many uses of 
blockchain technology that the writers cover are control of carbon footprints, supply 
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chain transparency, and product traceability. Moreover, they discuss the possibilities 
and threats of using blockchain technology into environmentally conscious supply 
chain processes in manufacturing. 
 

• AI and Blockchain Integration: A Sustainable Future in Supply Chain 
Management: A Review published in 2020 by Kumar et al. This analysis delves into 
the combination of blockchain with artificial intelligence, specifically looking at how 
the two technologies may work together to provide sustainable supply chain 
management. In an effort to strengthen the reliability, efficiency, and openness of 
industrial supply networks and to contribute to eco-friendly practices in the long run—
the authors explore how AI-driven analytics might work in tandem with blockchain. 
 

• Blockchain Technology and Sustainability: A Systematic Review and Future 
Directions" Published in 2019 by Wang et al., The literature on blockchain technology 
and sustainability, particularly its uses in supply chains for manufacturing, is 
thoroughly reviewed in this systematic review. The authors conduct a literature study 
on the subject of implementing blockchain technology to promote sustainable practices 
and achieve sustainability objectives, and they draw out new trends, obstacles, and areas 
for future study. 

The findings of these studies support the growing consensus that artificial intelligence and 
blockchain technology may promote more environmentally friendly procedures in industrial 
supply chains. By outlining the possible advantages, disadvantages, and possibilities of using 
these technologies for sustainability-driven projects, they pave the way for more study and real-
world applications. 
III. METHODOLOGY 

 
A. Digital Adventure Routine 

 
Ø Set off on an online adventure to investigate blockchain technologies in industrial 

supply chains that use artificial intelligence, with an eye on encouraging sustainable 
behaviors in electronic commerce. 

Ø To plot a course inside the digital economy, one must first outline the study's aims, 
naming its major ideas, and drawing its limits. 
 

B. Riding the Waves of the Internet 
 

Ø Navigating the Digital Seas: Use AI-powered navigation tools to navigate the academic 
literature, industry reports, and case studies, and get the insights you need. 

Ø Raise the winds of knowledge by means of sophisticated search algorithms to unearth 
buried riches of data pertaining to blockchain technologies that incorporate artificial 
intelligence, sustainable manufacturing methods, and the ways in which they connect 
with the digital economy. 
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C. Investigating a Case 
 

Ø Set sail on a quest to unearth practical instances of blockchain technologies integrated 
with AI that have revolutionized manufacturing supply chains towards more sustainable 
practices. 

Ø Set sail for several ports of call, picking case studies that reflect various sectors, areas, 
and innovation kinds. 

Ø In order to gather qualitative data on implementation methods, technical characteristics, 
and sustainability outcomes, it is recommended to deploy underwater drones equipped 
with AI algorithms and delve deeply into each case study. 

 
D. Cyber Hidden Gems 

 
Ø Find out the hidden treasures of quantitative data on the economic and environmental 

effects of blockchain developments powered by artificial intelligence by navigating the 
digital maze of available sources. 

Ø Use data mining tools to unearth statistical insights, such as correlations and trends, that 
shed light on the link between blockchain developments infused with AI, eco-friendly 
practices, and the consequences of the digital economy. 
 

E. Professional Expedition Leader 
 

Ø On board the expedition should be knowledgeable navigators as well as specialists in 
blockchain, AI, digital economy, sustainable manufacturing, and the like. 

Ø Use AI-powered communication technologies to conduct virtual interviews with these 
experts and get their expertise on the potential for blockchain developments that include 
AI to promote long-term viability in supply chains for digital economy manufacturing 
and promote eco-friendly practices. 
 

F. The Use of Digital Maps and Synthesis 
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Ø Create a road map through the digital terrain to synthesize important ideas, success 
factors, and obstacles based on the expedition's results. 

Ø To help future researchers navigate this area, build a digital map that graphically depicts 
the interdependence of blockchain breakthroughs with AI, environmentally friendly 
practices, and the digital economy. 
 

G. Evaluation by Experts in the Field 
 

Ø Have a group of digital peers examine and validate the expedition's results. 
Ø Collaborate on the expedition's results through online debates and conversations driven 

by artificial intelligence. 
Ø Keep the expedition's approach honest and trustworthy by keeping detailed records of 

all the digital resources, algorithms, and methods used. 
Ø This study sets out on a creative and innovative digital journey with the goal of 

discovering new information about the revolutionary potential of AI-powered 
blockchain innovations to promote digital economy sustainable supply chain practices 
in manufacturing. 
 

IV. BLOCKCHAIN NETWORK VARIETIES 

 
One may construct a blockchain network in several ways. Building one of these can include a 
consortium, or it might be a public-private partnership. 

A. Distributed ledger systems 

Blockchains like Bitcoin's are examples of public blockchains as anybody may join and 
contribute to them. Possible downsides include insufficient security, low levels of privacy for 
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transactions, and a large amount of processing power that may be necessary. For blockchain 
applications in the business world, these are crucial factors to think about. 

B. Blockchain networks that are private 

Private blockchain networks, which are decentralized and peer-to-peer, are quite similar to 
public blockchain networks. However, in a decentralized network, one entity is responsible for 
approving new members, executing the consensus procedure, and maintaining the shared 
ledger. Participants' trust and confidence can be greatly enhanced, depending on the use case, 
by this. It is possible to host and operate a private blockchain on-premises or behind a 
company's firewall. 

C. Blockchain systems with access controls 

The majority of companies choose to use a permissioned network when building their own 
blockchain. The presence of permissioned networks is not incompatible with public 
blockchains. That limits the kind of transactions that may take place on the network and the 
people who can join it. In order to participate, one must first get an invitation or authorization. 

D. Blockchains that are part of an alliance 

It is possible for several groups to work together to keep a blockchain running smoothly. These 
pre-selected entities decide who can submit transactions or access the data. Consensus 
blockchains are the best option for business use cases when authorized users need to divide up 
blockchain tasks. 

V. RESULT 

 

METRIC 

 

Conventional 
distribution 

system 

 

A supply 
chain that 
includes 
blocking 

 

Intelligent 
supply chain 

 

Blockchain 
technology 
integrated 
into supply 

chain 

Efficient processing 
time for purchase 
requests 

3 days 1 day  2 days 1 hour  

Data Clarity as well 
as transparency   

Inferior High  Inferior High  

Tracking products 
(traceability) 

Limited Full  Limited Full 
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Reducing mistakes 
through accuracy 

Quite moderate High  Quite 
moderate 

High 

Table 1: Supply chain performance compared using conventional, blockchain, AI, 
and the technology behind blockchain 

Blockchain technology's use has revolutionized the way industrial supply chains communicate 
with one another by guaranteeing the security, transparency, and integrity of data. Smart 
contracts and distributed ledger technologies can help stakeholders optimize the distribution of 
resources. Because of this, inventory management, demand forecasting, and asset sharing are 
all made much easier. Also, using predictive analytics makes proactive decision-making 
feasible and optimizes freight efficiency with little effort. Innovations like this help push 
sustainability forward by standardizing support systems and vocational training. Syncing 
distributed ledgers and carbon pricing provide them a leg up. The most sustainable areas are 
those that employ both legal mandates and innovative approaches to accelerate their 
sustainability initiatives. 
Last but not least, AI-powered blockchain infrastructures pave the way for digital economy 
sustainable manufacturing practices that are kind to the planet. By combining advanced 
technology with collaborative frameworks, stakeholders may promote fair and inclusive 
development for present and future generations while simultaneously achieving positive 
environmental and economic benefits. 
VI. CONCLUSION 

 
In conclusion, although the possibility of integrating novel digital technologies continues to 
hold promise for improving production systems and economic activity in the direction of 
sustainability goals, not many applications of blockchain and Artificial intelligence has come 
a long way, especially in the field of logistics. Traditional approaches will continue to be used 
if considerable innovation is not implemented, This may potentially obstruct progress in 
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environmental resource management. The understanding of the significance of inclusive 
governance, on the other hand, highlights the necessity of democratic engagement in order to 
reduce unexpected negative outcomes, particularly for groups that are vulnerable. It is possible 
to maximize the good influence of existing technology while also decreasing the potential for 
harm by giving priority to decision-making procedures that are inclusive. 
To add insult to injury, even in the absence of major innovation, the development of multi-
stakeholder cooperatives continues to be crucial for scaling successful solutions and 
encouraging widespread collaboration. These collaborative activities have the potential to 
contribute to the acceleration of the shift towards post-carbon economies and the advancement 
of shared prosperity while preserving the planet's resources, provided that they are managed 
with care and that they place an emphasis on well-being. Despite the fact that there have been 
no significant improvements, companies may nevertheless make use of the technologies that 
are now available in order to enhance their supply networks' efficiency, visibility, and tracing 
capability. It is still possible to make progress toward sustainability objectives within the 
restrictions of the technology that is now available if responsible resource management 
methods are adopted and openness is fostered among stakeholders. 
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