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ABSTRACT 
The current attempts to make global sustainable supply chains have intensified by the strategic interaction of 
Artificial Intelligence (AI). Simultaneously, the growing use of AI in the logistics, forecasting, and inventory 
management domains has demonstrated that there is a lack of systematic influence of AI capabilities on sustainable 
supply-chain performance in the theoretical breadth. The current research fills this gap by creating a conceptual 
framework explaining the connection between AI technologies, that is, machine learning, blockchain, big-data 
analytics, and computer vision, and the main practices in Sustainable Supply Chain Management (SSCM). The 
framework also presupposes such fundamental operational constructs as demand forecasting, inventory 
management, and logistics optimisation as mediators that transfer operationalised AI capacity into sustainability 
outcomes in environmental, social and economic terms taking the lens of a circular economy. The model provides 
a guideline-based basis a foundation to the future empirical study, informs aggregate decision-making by 
managers facing the implementation of AI, and assists in the creation of policies that will help to sustain 
sustainable development in the technologically mediated supply-chain environment. 

 
INTRODUCTION  
The integration of AI into SSCM assumes a considerable amount of academic work and established practice, and 

this happens in the time, when the process of technological advancement is co-occurring with the environmental 

care. Although the technical implementation of AI, machine learning, big-data analytics, and computer vision may 

be implemented with relative speed, the general theoretical outline of AI still lacks cohesion. The current research 

usually takes AI applications separately with very little consideration given to the operational efficiency and the 

overall value of AI in the ultimate sustainability goals. As a result, data on AI abilities in their interaction with the 

environmental, social, economic, and circular-economy performance is notably lacking, especially in the form of 

concrete operational frameworks that provide the support of these relationships other than broad notions of 

demand prediction and inventory control and logistics optimization. 

 

AI is a set of data-driven technologies that enable the automation process, the use of information-driven decision 

making and real-time responsiveness in complex organisational matrices. SSCM incorporates supply-chain plans 

with environmental stewardship, social responsibility, and sustainable economic worth. The circular-economy 

paradigm is yet another application that expands this integration, focusing more on closed-loop systems that 

minimise waste and ensure the highest level of resource reuse. Nonetheless, the processes by which AI 

technologies can contribute to these changes in supply-chain management have not been theorised or investigated 

in detail. 

 

Most of the current paper presents a theoretical framework of defining how AI capabilities can impact various 

aspects of SSCM. The model attempts to mediate digital innovation and sustainability theory by syntactically 

assembling the major mediating constructs and projecting them to measurable sustainability results. By doing that, 

it will set a strict base of future empirical research, informs the strategic implementation of AI, and serves as a 

policy shaper to create resilient, transparent, and sustainable supply-chain ecosystems. 
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RESEARCH QUESTIONS 
1. What is the role of the AI capability integration in improving the SSCM?  

2. What are the operational constructs that mediate the effects of AI on SSCM?  

3. How are these conceptual connections between AI enablers, SSCM procedures and sustainability effects to be 

connected within one framework? 

 

RESEARCH OBJECTIVES 
1. To create a conceptual framework that demonstrates the influence of the particular AI technologies on 

the key supply-chain processes related to sustainability.  

2. To specify and establish what operational constructs AI capabilities influence SSCM.  

3. To explain the theoretical pathways through which the adoption of AI stimulates the enhancement of 

environmental, social and economic sustainability.  

4. To suggest a model that can inform future empirical studies, organizational policy, and strategic AI 

implementation in sustainable supply chains. 

 

SIGNIFICANCE OF THE STUDY 
This paper has scholarly relevance because it allows theorizing about the effects of AI capabilities on SSCM by 

constructing its systematization of operations. With the Industry 4.0 setting that is transforming the world supply 

chains into a data-oriented innovation, the offered conceptual framework provides a systematised mode of 

studying AI-mediated demand forecasting, inventory optimisation and logistics efficiency and their consequential 

sustainable results. 

 

The outlined theoretical links between AI technologies and the three sustainability objectives of environment, 

economy, and social are a framework that academic research may base itself on and implement a greater scope of 

application in practice. This model provides a researcher with a falsifiable model and helps the decision-makers 

to realize the transformative power of AI in the sustainability of its operation. 

Moreover, the research has strategic importance to the business and policymakers who will contribute to aligning 

the digital transformation efforts with the world sustainability needs. It promotes the discussion of the systemic 

implementation of AI in the domain of supply chains, thus, promoting a shift towards the isolated use of AI toward 

whole and sustainability-based design. 

 

THEORETICAL BACKGROUND 
Artificial Intelligence (AI) adoption in Sustainable Supply Chain Management (SSCM) is on the rise of new 

research, but the domain does not have a common theoretical framework that clearly identifies the connection 

between AI-based constructs and sustainability outcomes. Established theories are limited to serving as ground 

forces and are usually disciplinary walled. This part summarises the existent theories, and highlights gaps 

supporting the creation of a novel conceptual model 

 

THEORETICAL FOUNDATIONS IN AI, SUPPLY CHAIN AND SUSTAINABILITY 

RESEARCH 
Broadly, the socio-technical systems theory is a foundation in the application of AI to the supply chain contexts, 

and it considers technology as a facilitator of efficiency in both human beings and organizational performance. 

Machine learning, blockchain, and fuzzy systems are just some of the AI powers in the supply chain sphere that 

aid the enhancement of decision-making, forecasting, routing, and waste management (Carbonneau et al., 2008; 

Govindan, 2016; Tirkolaee et al., 2021). Yet, these models tend to concentrate on efficiency of the performance 

but not integration of the sustainability. 

Measurement of sustainability on environmental, economic, and social grounds has been anchored to the Triple 

Bottom Line (TBL) framework introduced by Elkington (1998) for a long time. Fundamentally speaking, Triple 

Bottom Line (TBL) commonly called the three Ps (People, Planet and Profit) posits that genuine sustainability 

and the ability of the company to thrive over the long term will demand the companies to establish their effects in 

social, environmental and economic points of view. Although TBL has been incorporated in SSCM frameworks 

(Pagell et al., 2008; Seuring & Müller, 2008), it does not directly refer to technological advances- like AI. 

Similarly, circular economy (CE) principles—emphasizing resource loops, reuse, and waste minimization—have 

increasingly been incorporated into sustainable logistics and manufacturing models (Gallego-Schmid et al., 2020; 

Yang et al., 2023). However, there remains a theoretical void in how AI can operationalize CE within supply 

chains, especially in terms of enabling transparency, traceability, and automation. 
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Conceptual Gaps in Existing Models 

Although there are growing empirical and review-based work from several authors like  Ahmed et al.(2022) , 

Belhadi et al. (2022), Awan et al. (2021), (Carbonneau et al. (2008), (Tirkolaee et al. (2021) , Boute & Udenio 

(2021), Toorajipour et al. (2021), Hangl et al. (2022) very few studies have tried to synthesize the various functions 

of AI within several issues of sustainability. Currently available literature isolates the application of AI to more 

limited areas of operation (e.g., forecasting or routing) without connecting the resulting operational advantages to 

the sustainability consequences. Furthermore, while decision-making frameworks like MCDM (Belhadi et al., 

2022) or simulation-based optimization (Al Kattan & Al Khudairi, 2010) are valuable, they often do not 

encompass a systems-level view of AI’s role in sustainable supply chains. Another area that requires a significant 

gap is no theoretical framework involving the AI-based digital solution, like computer vision, IoT, and blockchain 

and representing specific constructs of operational improvement, e.g., demand forecasting, inventory 

optimization, and waste reduction. Lacking such linkages, it is hard to generalize a caught or replicate the strategic 

worth of AI in SSCM. 

 

Justification for a New Conceptual Model 

Some of the critical limitations in the existing research imply the necessity of the development of the new 

conceptual model. To begin with, the existing body of knowledge on AI and sustainable supply chains is 

disjointed, as it mostly originates in different spheres; on the one hand, technical progress in AI, on the other, 

separate commentaries on sustainability with little infusion of these two fields. Second, there is an apparent lack 

of integrative concepts to comprehensively outline the interaction between AI capabilities, including machine 

learning, blockchain and big data analytics, with primary SSCM functions, e.g., forecasting, inventory 

management and logistics optimization, in the fulfillment of sustainability agendas. Third, despite media 

consumption with evidence, current research lacks a testable theoretical framework that is capable of clearly 

defining the lines connecting AI enablers with the functioning constructs and, consequently, to environmental, 

social, economic, and circular economy environments. 

 

This paper proposes a conceptual framework that addresses these gaps by: 

• Mapping AI capabilities (e.g., machine learning, blockchain, vision systems) to SSCM operational 

domains. 

• Identifying key mediating constructs such as demand forecasting, inventory management, and logistics 

optimization. 

• Linking those constructs to sustainability impacts (environmental, social, economic, and circular economy). 

• By providing a clear pathway from technological enablers to sustainability outcomes, this model will serve 

both as a guide for empirical research and as a strategic tool for businesses and policymakers to align AI 

investments with global environmental and social goals. 

 

LITERATURE REVIEW  
This section synthesizes key scholarly insights into three core components of the conceptual model: AI 

capabilities, SSCM operational areas, and the resulting sustainability outcomes. Each block contributes 

functionally and conceptually to the framework, offering a theoretical pathway from digital enablers to sustainable 

performance. 

 

1. AI Capabilities 

Artificial Intelligence (AI) encompasses a suite of technologies transforming supply chain operations through 

automation, prediction, traceability, and optimization. AI includes Rule-based systems (RBS) , Artificial neural 

networks (ANNs) , A genetic algorithm (GA), Fuzzy systems (FS) , A multi-agent system (MAS) , Swarm 

intelligence (SI) and Reinforcement learning (RL) (chen,2008). AI has the potential to optimize supply chain 

operations, storage management, transportation systems, and quality assurance processes. (Pandey,2024) 

 

1.1. Machine Learning (ML) 

The ML algorithms are highly used in making forecasts, risk modeling, and inventory optimization. Tirkolaee et 

al. (2021)outline traditional and unconventional ML in estimating and segmenting demands of supply chains. 

Carbonneau et al. (2008) and Jaipuria & Mahapatra (2014) demonstrate how ML minimizes the bullwhip effect 

due to the enhanced accuracy of the demands. The use of ML in port operations indicates the effectiveness of the 

AI application in the improvement of the supply chain (Filom et al., 2022). Cui et al. (2018) depicts higher sales 

forecasting using social media data as being external to the organizational environment. In another research, the 

development of prediction models which help companies to deal with supply chain disruption and general 

decrease of supply chain risks were developed (Ali et al., 2024) 
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1.2. Blockchain 

One such blockchain technology is the decentralized transparency that can be applied to monitoring the route of 

materials, compliance, and waste disposal verification. Ahmed et al., (2022) and Centobelli et al. (2022) provide 

evidence of the blockchain involvement in the forward and reverse logistics, which guarantee data integrity in 

medical waste management and circular supply chain. The article by Agrawal et al. (2023) discusses the 

development of a collaborative framework based on blockchain technology, to share resources with other members 

using smart contracts. This is especially useful in facilitating activity in more extensive networks or ecosystems 

than supply chains where relationships and hierarchies are defined. Its application in the networks where 

outsourcing and production surpluses are problems is beneficial in the utilisation of resources effectively because 

it developed a framework that guarantees quality and authenticity of data in the supply networks. Blockchain can 

also have a tremendous impact on the practices of supply chain (SC) including SC provenance, business process 

reengineering, and security enhancement (Dutta et al., 2020) 

 

1.3. Big Data Analytics 

Big data is the key driver of real-time decision-making. It is useful to obtain business vale and firm performance 

through predictive analysis (Gunasekaran et al., 2017).  According to Awan et al. (2021) big data platforms support 

manufacturers in the improvement of their procurement, logistics, and sustainability projects. Data-driven 

optimization improves planning precision and responsiveness. Jiang et al. (2024) investigated the effect of the 

integration of the dimensions of supply chain integration and the ability of big data analytics on proactive and 

reactive of supply chain resilience (SCR). The results indicate that a single antecedent is not necessary but instead 

several different configurations that leads to high SCR. 

 

1.4. Computer Vision and Automation 

Computer vision systems can be used to perform automated quality checks in high throughput logistic and 

packaging systems. Shahin et al. (2024) also use artificial intelligence to create models that are able to spot 

damaged products, thus minimizing the waste of resources related to the process of fulfillment and as a part of 

lean and sustainable logistics. 

 

2. SSCM Operational Areas 

Artificial-intelligence capabilities have been implemented in key areas of the supply-chain that are essential, and 

these capabilities serve as mediating variables bridging the nexus between digital enablers and sustainability 

results. 

 

2.1. Demand Forecasting 

Accurate predicting reduces excessiveness and alleviates the energy necessities of the emergency supply. 

According to Chawla et al. (2019), Boute and Udenio (2021), proactive demand estimation is enabled by digital, 

smart logistics systems based on neural networks, whereas Shukla et al. (2013) suggest routing optimisations in 

the face of demand uncertainty. 

The application of the advanced machine learning methods portrays clearer image in sales forecasting as opposed 

to application of the conventional in-house tools (Cui et al., 2018). Study of Jaipuria & Mahapatra (2014) was a 

proposed integrated model of the Discrete wavelet transforms (DWT) analysis and artificial neural network 

(ANN) given as DWT-ANN to the demand prediction. Such is the measure of digital enablers to support 

sustainability in supply chain. 

 

2.2. Inventory Management 

Effective inventory control is very essential in ensuring the stability and profitability of supply chains, particularly 

in the era of globalization of Markets and rapid technological advancements. The use of traditional inventory 

management methods is effective only in stable conditions but cannot help solve the issue of uncertainty in modern 

supply chains, which changes its demand, is seasonal, and often suffers disruptions. Due to these challenges, 

integration of Artificial Intelligence (AI) into demand forecasting provides a feasible solution to these challenges 

(Sajja et al., 2025). AI ensures optimal stock levels, minimizing overstock and stockouts. Min (2010) and Al 

Kattan & Al Khudairi (2010) emphasize how RFID and artificial intelligence controls assist in management of 

dynamic inventory. This reduces unnecessary storage costs and obsolescence. 

 

2.3. Logistics Optimization 

Delivery mileage and emissions are minimised with routing algorithms and AI- Optimised vehicle scheduling. 

Govindan (2016) and Simić & Simić (2012) studies demonstrate how complex routing issues are resolved using 

hybrid intelligence systems. Shahin et al. (2024) reveal the automatized package inspections that AI can use to 

prevent logistical waste. Belhadi et al. (2022) suggest implementing multi-criteria decision-making software 
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which uses AI to minimize waste materials and increase the resilience of the supply-chain. In pandemic conditions, 

Ahmed et al. (2022) combine the use of blockchain and smart contracts to mechanize processes of waste-tracking 

in the logistics. 

 

3. Sustainability Outcomes 

These operational improvements lead to measurable sustainability benefits, aligned with the Triple Bottom Line 

(TBL) and Circular Economy (CE) principles. 

 

3.1. Environmental Sustainability 

AI helps to enhance better utilisation of resources, lower carbon footprint, and reduce waste production. According 

to Gallardo et al. (2020) and Yang et al (2023), AI is central to low carbon logistics, mitigating climate, and green 

manufacturing. 

 

3.2. Social Sustainability 

The integrity and ethical sourcing is strengthened through traceability technologies. According to Centobelli et al. 

(2022), blockchain makes supply-chain activities socially responsible. Hangl et al. (2022) also state that AI should 

match social values and labor preparedness. 

 

3.3. Economic Sustainability 

Big data and analytics lower the operating costs and leverage on returns. Boute and Udenio (2021) explain the 

use of AI to enhance cost-effectiveness and resiliency. The industry leaders of Microsoft appreciate agent-based 

models and fuzzy systems, which are more responsive to adversities (Belhadi et al., 2022). 

 

3.4. Circular Economy 

Several articles indicate the ability of AI to support closed-loop logistics. According to De Abreu et al. (2022) and 

Hailemariam & Erdiaw‑Kwasie (2023), AI projects should support the process of the circular transition with the 

help of real-time data, predictive maintenance, and reverse-logistics optimisation. Internet of Things drives 

unparalleled interconnectedness between devices and objects because it facilitates free flow of communication 

through the internet-of-things network. 

Conceptual Framework 

The growing complexity of global supply chains has been augmented by the growing reliance on the 

environmental and social responsibilities; therefore, the adoption of Artificial Intelligence (AI) in Sustainable 

Supply Chain Management (SSCM) has become a matter of increased attention. The next segment of the paper 

gives a conceptual model that was developed to provide a theoretical connection between AI capabilities, 

procedural constructs within supply chains and their subsequent sustainability implications. The framework 

presented in Figure 1 is expected to shape the future of empirical validation and strategic implementation in the 

future based on a thorough assessment of the available models and theories. 

 

The conceptual framework will outline the pathway in light of which AI technologies such as machine learning, 

blockchain, and big-data analytics will have an impact on SSCM functions, such as demand forecasting, inventory 

management, and optimization of logistics. Such mediating constructions serve as channels in which AI could 

serve towards the achievement of environmental, social, economic sustainability, and circular economy goals. 

Besides, the framework provides a systematic methodology which allows the researchers to propose hypotheses, 

as well as, it provides practitioners with an opportunity to evaluate their preparedness to AI-driven sustainable 

change. 
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Figure 1: Conceptual Framework 

The theoretical framework that was used to evaluate how the use of Artificial Intelligence (AI) has altered 

Sustainable Supply Chain Management (SSCM) consists of four internal elements: AI as an enabling technology, 

SSCM as the core process, key operational constructs, and sustainability results. All these factors together outline 

a direction in which the technological potential is converted into empirically quantifiable sustainability impacts. 

In this model, the capability of AI is the independent variable, sustainable outcomes is the dependent variable, and 

demand forecast, inventory management, and optimization of logistics are mediating variables. 

 

Artificial Intelligence (AI) serves as the component in this framework that is being used as the facilitator. It 

includes machine learning, big-data analytics, blockchain, and computer vision technologies, each of which can 

independently or in combination provide the opportunity to make decisions based on data, predictive analysis, 

automation, and process optimization. AI is not a peripheral enhancement: it is a paradigm-shift, which is making 

a radical change in the way the supply-chain functions are combined together through the implantation of 

intelligence at every single stage of the processes. The AI enables the proactive handling of uncertainties and 

dynamic reaction to the market and environmental indicators by organizations, particularly in terms of demand 

forecasting and logistical planning. The central point of the framework is The main aspect of the system is 

Sustainable Supply Chain Management ( SS CM ), which is the mechanism according to which the potential of 

AI is implemented. The idea of SSCM has been defined by integrating the environmental, social and economic 

aspects of the traditional supply-chain operations. AI supplements SSCM, making supply chains more responsive, 

effective, and transparent. The increased visibility and responsiveness facilitated by AI drives the shift toward the 

use of circular models rather than linear ones and the paradigms of operating based on reactions or predictive. 

 

SCCM is supported by three internal constructs of operation, these are; demand forecasting, inventory 

management and logistics optimisation. One can consider these constructs as the mechanisms with the help of 

which the AI has its impact on SSCM. One such area is the application of machine learning in demand forecasting 

where the predictions will be more accurate, thus allowing firms to prevent overproduction, as well as to make 

supply more aligned with actual market demand. Inventory management helps to maintain the optimal level of 

stock, therefore, reducing costs and losses with the help of AI. Logistics optimisation using AI algorithms will 

result in more intelligent route selection, efficient use of a fleet, and minimised fuel usage, thus increasing 

operational efficiency regarding the environment. 

 

Since the constructs contribute to the overall performance of SSCM, they eventually have four key sustainability 

deliverables, namely, environmental, social, economic, and circular economy goals. The environmental 

sustainability is realised by decreasing of the emissions, less consumptions of energy, and less use of resources. 
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Social sustainability is expressed in the form of higher transparency of operations, better labour relations, as well 

as ethical sourcing. Economic sustainability is manifested through increased efficiency, reduction in costs and 

increased competitiveness. At the same time, the principles of the circular economy are realised through closed-

loop logistics, recycling, and minimising waste. 

 

These work processes explain the role of AI on SSCM. The constructs serve as measures or dials that 

operationalise the implementation of AI in supply chains. The table 1 below showcasing the details of constructs 

incorporated in the proposed framework. 

 

Table 1: Operational Mechanisms 

Construct Description 

Demand Forecasting Uses machine learning to predict customer demand, reducing overproduction and 

waste. 

Inventory 

Management 

AI helps maintain optimal inventory levels, reducing excess stock and waste. 

Logistics 

Optimization 

AI enables smart routing, efficient fleet use, and lower fuel consumption, promoting 

eco-efficiency. 

 

Table 2 depicts how SSCM, enabled by AI that leads to improvements in the sustainability.  

 

Table 2: Sustainability outcome 

Outcome Impact 

Environmental Sustainability Reduces emissions, energy use, and resource depletion. 

Social Sustainability Promotes ethical sourcing, labor standards, and transparency. 

Economic Sustainability Increases cost efficiency and competitiveness. 

Circular Economy Supports reuse, recycling, and closed-loop systems within supply chains. 

 

The proposed conceptual framework does not only further the theoretical knowledge in the area of AI involvement 

in SSCM, but also provides feasible directions of implementation. It is a solid starting point of further empirical 

research, such as survey-based and more critical case studies, to define the connection between AI capabilities 

and operational constructs and sustainability outcomes. In addition, the model has significant policy-making 

potentials that would help countries and regulatory authorities to adopt localisation strategies that would promote 

technology-based sustainability in various industries. Lastly, the framework will be useful in the creation of 

performance-measurement tools within organisations that would like to monitor and evaluate how AI and SSCM 

initiatives are integrated in line with the environmental, social, and economic goals. As a result, this framework 

fills the gap between digital innovation and sustainability strategy as it is a strategic roadmap, as well as a driver 

of future academic research and practical change. 

 

HYPOTHESIS 
Below are the hypotheses that can be studied using the conceptual framework. The model combine AI with SSCM 

using various mediating constructs. The outcome can be measured if date collected and tested.  

H1: Artificial Intelligence (AI) capabilities have a positive influence on demand forecasting accuracy in 

Sustainable Supply Chain Management (SSCM). 

H2: Artificial Intelligence (AI) capabilities positively impact inventory management effectiveness in SSCM. 

 

H3: Artificial Intelligence (AI) capabilities significantly enhance logistics optimization in SSCM. 

 

H4: Demand forecasting, inventory management, and logistics optimization mediate the relationship between AI 

capabilities and sustainability outcomes in SSCM. 

 

H5: Enhanced SSCM through AI-enabled operational constructs positively contributes to environmental, social, 

and economic sustainability. 

 

H6: The integration of AI technologies in SSCM promotes circular economy practices within supply chains. 

 

IMPLICATIONS 

The theoretical model that has been created in this study has practical implications on both researchers and 

practitioners as well as policymakers. It is a strong theoretical base, which can be used by future researchers to 
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conduct empirical research. The model supports the research process that is hypothesis-driven as it explicitly 

presents relationships between AI capabilities, operational constructs, and sustainability outcomes, which makes 

it possible to develop quantitative surveys, case-studies, or structural equation modelling (SEM) as a component 

of empirical research. It provokes academic discourse by establishing the connection between technological 

progress and the theory of sustainable development, which creates opportunities to make interdisciplinary 

propositions that can be empirically investigated in the context of logistics, supply-chain management, and 

information systems. 

 

The model is a strategic decision tool to managers and professionals in supply chain field. It provides an emphasis 

on particular AI-based interventions, such as machine learning to facilitate the planning of demand and 

optimisation of logistics, which offer quantifiable benefits in efficiency and sustainability (performance). The 

framework elucidates the value-adding capabilities of AI investments by charting mediating constructs, thus, 

allowing organisations to justify AI investment, prioritize the allocation of resources, assess performance results, 

and devise AI integration plans that can yield sustainability goals. 

 

In the case of policymakers, the model provides an evidence-grounded framework that can be used in designing 

technology-based sustainability policies. The framework highlights the importance of promoting the digital 

innovation in the operations, finding the points where AI can help transition toward the environmentally and 

socially responsible supply chains. It also helps policymakers to point to key points of leverage, such as the 

adoption of AI into logistics and inventory management, which can play a key role in meeting national and 

international sustainability objectives, such as climate action, resource efficiency, and circular economy efforts. 

 

LIMITATIONS AND FUTURE RESEARCH 

Even though the conceptual framework provided in the current paper provides an organization way in which 

artificial intelligence can impact Sustainable Supply Chain Management (SSCM), it is a mere theoretical 

formulation that still requires empirical support. One major limitation is that it is a model that is context-specific: 

it might capture mostly situations that are typical of technologically advanced or advanced economies, so that it 

can hardly be generalizable to a wide variety of industries and regions. The future studies should be thus aimed at 

quantitatively validating the results of the proposed research using survey-based research or structural equation 

modeling to clarify the scale and direction of the relationships suggested. In addition, cross-sector or cross-

regional case studies would enhance the robustness of the model, and longitudinal studies would help to identify 

how the combination of AI and SSCM is going to change over time. 

 

CONCLUSION  

The conceptual framework that has been put forward in this study outlines a schematic model of the 

interdependence between the artificial intelligence possibilities and SSCM basing on key functional constructs 

namely demand forecasting, inventory management, and logistical optimization. The model creates a major nexus 

between digital innovation and the sustainability goals by connecting these constructs to the environmental, social, 

economic, and circular economy outcomes. It thus provides a basis on which additional scholarly research and 

practical decision making in relation to technology driven revolution of supply chains can be made. The 

applicability of this model in different settings, and its relevance to academia, industry and policy design, have to 

be strictly tested in future empirical research. 
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