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Abstract: 

Artificial intelligence (AI) is increasingly embedded in sustainable supply chains through traceability 

systems, supplier scoring, risk analytics, demand forecasting, compliance monitoring and procurement 

platforms. These tools can improve transparency, reduce waste and strengthen resilience, but they can 

also convert sustainability into a data-intensive gatekeeping regime that disadvantages small and 

medium-sized enterprises (SMEs). This scoping review maps peer-reviewed evidence published 

between February 2021 and January 2026 on AI-enabled sustainable supply chain governance, with 

attention to SME participation and African or comparable emerging-market relevance. A PRISMA-

aligned search identified 892 records, screened 624 titles and abstracts, assessed 186 full texts and 

retained 60 DOI-bearing journal studies. The synthesis finds that AI is most often framed as a 

performance and resilience tool, whereas governance questions of proportional evidence, explainability, 

supplier appeal rights and tiered compliance remain underdeveloped. The review proposes an inclusion-

oriented framework linking digital infrastructure, algorithmic mechanisms and governance safeguards to 

sustainability and SME participation outcomes. 
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Introduction  

Supply chains are increasingly governed through data infrastructures, algorithmic analytics and digitally 

mediated sustainability evidence. Across manufacturing, food, logistics, retail and public procurement, 

buyers use AI to forecast demand, identify disruption risks, verify traceability claims, calculate emissions 

proxies, assess supplier reliability and score compliance. Naz et al. (2022) and Culot et al. (2024) show 

that the supply chain literature has moved rapidly from general digital transformation toward AI-enabled 

decision support. Richey et al. (2023) similarly argue that AI is becoming a general-purpose coordination 

capability in logistics and supply chain management. This shift matters for African SMEs because supply 

chains are not merely transactional channels; they are pathways into stable revenue, formal learning, 

quality upgrading and larger-market participation. The same systems that make supply chains more 

visible, however, may also introduce exclusion where firms with weak digital records, limited 

documentation capacity or low bargaining power are treated as high-risk suppliers. 

The central problem addressed in this scoping review is therefore not whether AI can make supply 

chains more efficient. That question is already strongly represented in work on supply chain analytics, 

resilience and sustainability performance (Olan et al., 2022; Modgil et al., 2022; Bag et al., 2023). The 

more difficult question is how AI-driven sustainability governance can be designed so that transparency 

and compliance do not become barriers to SME participation. Sustainable supply chain requirements 

are often justified through legitimate environmental, social and governance goals, including emissions 

monitoring, waste reduction, labour compliance, quality assurance and responsible sourcing. Yet the 

practical evidence required to prove compliance is rarely neutral. SMEs may struggle to provide 

machine-readable invoices, audited emissions data, third-party certifications, digital product passports 

or transaction histories. When algorithmic supplier scoring uses these gaps as negative risk signals, 

SMEs can be excluded before procurement officers evaluate context, improvement potential or local 

developmental value. 

The African context sharpens this governance problem. Klibi et al. (2025) describe African supply chains 

as marked by infrastructure unevenness, high logistics costs, fragmented information systems and 

substantial informal or semi-formal supplier participation. Tsikada et al. (2025) further show that 

sustainability practices among SMEs are shaped by resource constraints and uneven institutional 

support. In such settings, AI-enabled traceability and procurement systems cannot be assessed only 

through predictive accuracy, carbon accounting or inventory performance. They must also be assessed 

through inclusion, procedural fairness and feasibility. The working assumption of this review is that AI-

driven sustainable supply chains are socio-technical governance systems: they organise market access, 

define acceptable evidence, allocate risk and shape who can participate in formal value chains. 
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As illustrated in Figure 1, the review frames AI-enabled sustainable supply chains as a four-part 

governance problem. AI mechanisms such as traceability analytics, risk scoring and forecasting can 

support sustainability goals, but they also create SME participation challenges when documentation 

burdens, opaque scores and weak redress mechanisms are ignored. The conceptual contribution of the 

review is to reposition inclusion as an internal feature of sustainable supply chain governance rather 

than an external social benefit. If sustainability governance requires suppliers to meet data expectations 

that are reasonable only for large firms, it can unintentionally undermine inclusive development. 

Conversely, if AI systems are paired with proportional evidence rules, explainable scoring and appeal 

rights, sustainability compliance can support upgrading rather than exclusion. 

 

Figure 1: Governance problem addressed by the scoping review  
(Source: Authors’ own work created for this manuscript (2026)) 

Figure 1 clarifies the review logic by showing that AI mechanisms, sustainability goals and SME 

participation risks must be analysed together. It also indicates that inclusive governance is not peripheral 

to sustainable supply chains; it is the condition that prevents data-driven compliance from becoming 

exclusionary. It also shows the core argument that weak governance can convert sustainability data 

requirements into exclusion risks for SMEs. The figure also shows why the analysis moves beyond 

technology adoption toward the governance of data, rules, accountability and contestability. This point 

is important because many AI and Industry 4.0 studies treat the firm as a unitary adopter, while African 

SMEs often participate in buyer-controlled platforms and procurement systems where the main 

technological choices are made by larger firms, financiers, logistics platforms or public buyers (Kunkel 

et al., 2022; Soni et al., 2022; Klibi et al., 2025).  

Literature Review 

The literature on AI in sustainable supply chains has expanded across three overlapping streams. The 

first stream considers AI as a performance-enhancing analytics capability. Olan et al. (2022) link AI 
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networks to sustainable supply chain finance, while Modgil et al. (2022) connect AI to supply chain 

resilience after COVID-19. Zamani et al. (2022) similarly identify AI and big data analytics as tools for 

anticipating disruption, detecting risk and supporting adaptive responses. These studies demonstrate 

that AI can improve visibility and responsiveness, but they tend to focus on organisational capability and 

system performance rather than supplier inclusion. The second stream examines sustainable supply 

chain management, circular economy and Industry 4.0 adoption. Shekarian et al. (2022), Centobelli et 

al. (2021) and Naseem et al. (2021) show that sustainability performance is influenced by collaboration, 

digital capability, stakeholder pressure and operational readiness. The third stream focuses on digital 

traceability, blockchain, smart logistics and data transparency (Munir et al., 2022; Sahoo et al., 2024; de 

Andres Gonzalez et al., 2021; Jefroy et al., 2022). Taken together, these streams reveal both 

complementarities and tensions. AI analytics complements sustainable supply chain management by 

improving predictive visibility, risk detection and coordination, while digital traceability strengthens the 

auditability of sustainability claims. However, the same integration can create contradictions. The 

performance-oriented AI literature often privileges efficiency, resilience and predictive accuracy, 

whereas the SME and sustainability governance literature emphasises proportionality, capability 

constraints, trust and fairness. Traceability systems can therefore strengthen accountability, but they 

can also intensify exclusion when uniform documentation standards are imposed on suppliers with 

uneven digital maturity. This review integrates the three streams by treating AI-enabled traceability, risk 

analytics, supplier scoring and forecasting not only as technical tools, but as governance mechanisms 

whose value depends on whether they are embedded in explainable, tiered and contestable 

procurement rules. 

Component Operationalisation in the scoping review 

Time window Peer-reviewed journal studies published from February 2021 to 

January 2026. 

Search concepts Artificial intelligence, sustainable supply chain management, 

traceability, supplier scoring, procurement governance, SMEs, Africa 

and emerging markets. 

Search platforms Interdisciplinary databases and publisher platforms covering 

operations, logistics, sustainability, information systems and 

management studies. 

Core inclusion rule A study had to contain a DOI and contribute evidence on at least one 

AI mechanism, sustainable supply chain outcome, SME participation 

issue or governance safeguard. 
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Core exclusion rule Records were excluded if they were outside the date range, not peer-

reviewed journal articles, lacked DOI verification or used AI 

terminology without relevant supply chain governance content. 

Extraction fields AI mechanism, supply chain function, sustainability outcome, SME 

inclusion relevance, governance issue, feasibility condition and Africa 

or emerging-market applicability. 

Table 1: Search strategy, eligibility logic and extraction focus  
(Source: Authors’ own work created for this manuscript (2026)) 

Table 1 shows that the evidence base had to be deliberately bounded. A broad search for AI and supply 

chains produced many technical studies with limited attention to sustainability or inclusion. A broad 

search for sustainable supply chains produced many governance and circular economy studies with 

little treatment of AI. A broad search for SMEs produced entrepreneurship and procurement studies that 

rarely examined algorithmic governance. The included studies therefore had to contribute to at least one 

of the review's organising mechanisms while remaining relevant to the governance of sustainable supply 

chains or SME participation. This screening decision reduced the risk of producing a generic digital 

supply chain review and kept the synthesis centred on the proposal's governance-and-inclusion 

problem. 

Existing reviews make clear that AI can support several sustainable supply chain functions. Qu & Kim 

(2024) identify AI-integrated technologies as enablers of more responsive and sustainable supply 

chains. Mahajan et al. (2023) show that data-driven sustainable supply chain scholarship is growing, 

while Zejjari et al. (2024) argue that AI can advance sustainability through monitoring, optimisation and 

decision support. Frikha et al. (2025) extend this logic to decarbonisation strategies, and Kar et al. (2022) 

position AI as an important sustainability technology across sectors. These contributions are valuable 

because they establish that AI is not a marginal technology in supply chains. However, they also reveal 

an inclusion gap. The typical focal organisation is a larger firm, platform, manufacturer or supply chain 

orchestrator rather than an SME that must meet the data expectations of others. 

The SME-oriented literature provides a corrective. Dey et al. (2024) examine AI-driven resilience in 

manufacturing SMEs, while Soni et al. (2022) link Industry 4.0 technology implementation to sustainable 

supply chain finance for SMEs. Alkhodair et al. (2025) explicitly address smart sustainable supply chain 

management in SMEs, and Allahham et al. (2023) connect digital transformation, sustainable supply 

chain practices and SME performance. These studies suggest that SMEs can benefit from digital and 

AI-enabled supply chain systems when digital capability, management support and external assistance 

are present. Yet they also show that capability is uneven. For SMEs, adoption barriers include cost, 
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limited skills, fragmented systems, weak data quality, low interoperability and uncertainty about returns 

(Gonçalves et al., 2024; Joshi & Sharma, 2022; Tsikada et al., 2025). 

A third body of literature concerns traceability and transparency. Sahoo et al. (2024) and Munir et al. 

(2022) present blockchain as a way to improve sustainable supply chain visibility, while de Andres 

Gonzalez et al. (2021) and Jefroy et al. (2022) discuss logistics digitalisation and smart logistics 

transitions. These technologies can strengthen auditability and reduce information asymmetry. However, 

traceability systems often rely on data entry, sensors, digital identities and documentation standards that 

may be easier for large suppliers than smaller firms. Kunkel et al. (2022) show that collaboration across 

international buyer-supplier relationships is central to Industry 4.0 sustainability practices, which implies 

that downstream sustainability rules must be negotiated and supported rather than simply imposed. 

The sustainable supplier selection literature extends this point. Koc et al. (2023) develop probabilistic 

decision-making for sustainable supplier selection, while Yazıcılar Sola et al. (2025) link transparency 

and supplier trust to sustainable supply chain performance. Supplier scoring can promote accountability 

when criteria are transparent and fairly applied. Yet AI-enabled scoring can become problematic when 

input data reflect historical inequalities, when scores are treated as objective without explanation, or 

when suppliers cannot challenge adverse classifications. Kosasih et al. (2024) emphasise explainable 

AI in supply chain management, and their argument is especially relevant to SMEs because a small 

supplier may have neither the bargaining power nor the technical capacity to understand why it has 

been downgraded by an algorithmic procurement system. 

Evidence cluster Representative contribution Source examples 

AI-enabled supply chain 

analytics 

Explains how analytics, 

automation and machine 

learning support supply chain 

decision-making, resilience and 

coordination. 

Naz et al. (2022); Culot et al. 

(2024); Modgil et al. (2022); 

Richey et al. (2023) 

Sustainable supply chain 

management 

Links digital systems to circular 

economy, ESG performance, 

decarbonisation and green 

supply chain practices. 

Qu & Kim (2024); Mahajan et 

al. (2023); Shekarian et al. 

(2022); Frikha et al. (2025) 

Traceability and transparency Shows how blockchain, IoT and 

digital records can improve 

visibility, auditability and logistics 

decision-making. 

Sahoo et al. (2024); Munir et al. 

(2022); Jefroy et al. (2022); 

Maciel et al. (2025) 
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SME participation and capability Identifies digital, financial, 

organisational and knowledge 

constraints affecting SME 

participation in sustainable 

supply chains. 

Dey et al. (2024); Soni et al. 

(2022); Gonçalves et al. (2024); 

Alkhodair et al. (2025) 

Supplier scoring and 

procurement governance 

Addresses sustainable supplier 

selection, trust, transparency 

and procurement access, but 

rarely develops SME appeal 

mechanisms. 

Koc et al. (2023); Yazıcılar Sola 

et al. (2025); Flynn (2025) 

Table 2: Evidence clusters retained for the scoping synthesis  
(Source: Authors’ own work created for this manuscript (2026)) 

Table 2 shows that the included literature is interdisciplinary but unevenly distributed. Operations 

management and supply chain analytics provide strong mechanisms for forecasting, risk analytics and 

supplier selection. Sustainability studies provide insights into circularity, decarbonisation and ESG 

pressures. SME and procurement studies identify inclusion barriers, but they are less frequently 

connected to algorithmic scoring. Logistics and smart systems research contributes evidence on digital 

traceability and route optimisation, yet sometimes leaves institutional feasibility underdeveloped. The 

synthesis therefore treats the evidence base as complementary rather than complete. 

African relevance is present but not yet mature. Klibi et al. (2025) provide a direct overview of African 

supply chain trends, and Tsikada et al. (2025) discuss South African SME sustainability lessons. Kato 

et al. (2025) and Okeke (2024) further foreground African SME sustainability and supply chain practice. 

These studies establish that African SMEs face capability and infrastructure constraints that should 

shape procurement design. Nevertheless, much of the AI supply chain evidence is derived from global 

or emerging-market contexts rather than Africa-specific empirical settings. This does not make the 

evidence irrelevant; it means that mechanisms must be translated carefully. A supplier scoring model 

proven in a digitally mature manufacturing cluster cannot simply be transplanted into low-resource 

procurement environments without proportional documentation pathways and human review. 

Theoretical and Conceptual Framework 

The review is anchored in a socio-technical governance perspective. Rather than treating AI as an 

isolated technology, the framework views AI-enabled sustainable supply chains as systems of rules, 

data infrastructures, organisational routines and power relations. This framing aligns with Mikalef et al. 

(2023), who connect AI capabilities to organisational performance through capabilities and routines, and 
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with Richey et al. (2023), who position AI in logistics as a capability that requires research attention to 

implementation context. In supply chains, the relevant context is multi-organisational. AI systems do not 

only automate internal decisions; they rank suppliers, allocate risk and mediate access to contracts. The 

governance question is therefore whether the data and scoring arrangements are fair, explainable, 

proportionate and supportive of supplier upgrading. 

The conceptual framework combines four ideas. The first is AI capability, understood as the capacity to 

collect, process, interpret and act on data for forecasting, monitoring, risk detection or scoring. The 

second is sustainable supply chain governance, understood as the rule system through which 

environmental, social and compliance goals are translated into supplier requirements. The third is SME 

participation, understood not only as access to one contract but as the opportunity to maintain, upgrade 

and contest participation in value chains. The fourth is contestability, understood as the availability of 

explanations, correction mechanisms and appeals when algorithmic or data-driven decisions harm 

suppliers. 

As illustrated in Figure 2, context conditions such as connectivity, documentation capacity, financing 

constraints and regulatory pressure shape the feasibility of AI-enabled supply chain systems. These 

conditions interact with AI functions including traceability, risk analytics, forecasting and supplier scoring. 

Governance levers then determine whether these functions produce sustainability, resilience and 

inclusion outcomes. Without governance, AI can intensify exclusion by privileging suppliers with richer 

data histories. With governance, AI can support staged compliance, early-warning assistance and fairer 

procurement decisions. It also illustrates the inclusion-oriented governance framework generated from 

the scoping synthesis. The framework makes the mediating claim explicit: AI becomes inclusive only 

when sustainability evidence requirements are proportionate to SME data maturity and when adverse 

algorithmic decisions are explainable and contestable. This is a stronger claim than the idea that SMEs 

merely need digital skills. Skills matter, but supplier inclusion also depends on rule design, buyer 

behaviour, platform accountability and procurement thresholds. 

https://doi.org/10.51137/wrp.ijarbm.857
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Figure 2: Inclusion-oriented governance framework  
(Source: Authors’ own work created for this manuscript (2026)) 

Figure 2 thus shows how context conditions, AI functions and governance levers connect to 

sustainability, resilience and inclusion outcomes. The framework translates a fragmented evidence base 

into design questions for procurement and traceability systems. 

The framework also draws from circular economy and Industry 4.0 perspectives. Centobelli et al. (2021) 

show that SMEs' movement toward circular economy practices is shaped by supply chain relationships, 

not only internal intention. Kumar et al. (2021) and Naseem et al. (2021) similarly indicate that Industry 

4.0 and sustainability depend on organisational readiness and inter-firm coordination. These findings 

support a staged governance logic. SMEs should not be expected to satisfy the same data burden as 

advanced multinational suppliers at the first point of entry. Instead, procurement systems should allow 

minimum viable evidence, progressive maturity pathways and support for digitising records. 

AI mechanism Sustainability 

function 

Governance risk Inclusion-oriented 

safeguard 

Traceability systems Verify origin, 

movement, 

environmental claims 

and compliance 

evidence. 

High documentation 

requirements may 

exclude suppliers with 

weak digital records. 

Use tiered evidence 

standards and allow 

manual-to-digital 

transition pathways. 

Supplier scoring Rank suppliers using 

sustainability, quality, 

Opaque scores can 

hide bias or penalise 

data-poor SMEs. 

Provide score 

explanations, human 
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delivery and risk 

indicators. 

review and supplier 

appeal rights. 

Risk analytics Detect disruption, 

default, quality or 

compliance risks. 

Contextual risks such 

as infrastructure failure 

may be misread as 

supplier unreliability. 

Separate controllable 

supplier behaviour 

from external 

constraints and offer 

support actions. 

Demand forecasting Reduce waste, stock-

outs and excess 

inventory. 

Forecast visibility may 

benefit buyers while 

transferring volatility to 

suppliers. 

Share actionable 

forecasts and avoid 

punitive responses to 

buyer-driven demand 

changes. 

Predictive 

maintenance and 

logistics optimisation 

Reduce downtime, fuel 

use, waste and 

inefficient routing. 

SMEs may lack access 

to data infrastructure 

required to benefit. 

Create shared tools, 

subsidised access and 

procurement-linked 

digital support. 

Table 3: AI mechanisms and governance functions in sustainable supply chains  
(Source: Authors’ own work created for this manuscript (2026)) 

Table 3 shows that the same AI mechanism can be inclusive or exclusionary depending on the 

governance function attached to it. Traceability can support SME market access when evidence 

requirements are tiered, but it can exclude SMEs when only expensive certification is accepted. Risk 

analytics can help buyers identify suppliers needing support, but it can also penalise suppliers for 

external infrastructure conditions beyond their control. Supplier scoring can create fairer procurement if 

the criteria are transparent, but it can reproduce bias when scores are opaque or unchallengeable. 

Methodology   

This study used a PRISMA-aligned scoping review design to map the evidence on AI-driven sustainable 

supply chain governance and SME participation. A scoping review was appropriate because the 

literature is broad, heterogeneous and distributed across operations management, logistics, 

sustainability, information systems, procurement, entrepreneurship and governance. The purpose was 

not to estimate a pooled effect size, but to identify how concepts are defined, where evidence is 

concentrated, where gaps remain and how the evidence can be organised into a governance framework. 

Page et al. (2021) guided the transparent reporting logic, while the review adopted scoping principles of 

mapping, classifying and synthesising heterogeneous evidence. 

https://doi.org/10.51137/wrp.ijarbm.857
http://www.wr-publishing.org/


International Journal of Applied Research in Business and Management (ISSN: 2700-8983) 

Volume: 07 Issue: 09 Year: 2026 

https://doi.org/10.51137/wrp.ijarbm.857   

 

 

 

 

Discover publication opportunities: 
www.wr-publishing.org 

The review question was: How does the peer-reviewed literature published between February 2021 and 

January 2026 conceptualise and govern AI-driven sustainable supply chain mechanisms affecting SME 

participation in Africa and comparable emerging-market contexts?  

Five sub-questions guided the extraction: 

1. What AI mechanisms are described in relation to sustainable supply chains?  

2. How do these mechanisms enable or constrain SME participation?  

3. What sustainability and inclusion outcomes are reported? What governance safeguards are 

proposed or implied?  

4. What staged roadmap can make sustainable procurement and traceability feasible for low-

resource SMEs? 

Searches were conducted across interdisciplinary databases and publisher platforms that commonly 

index supply chain, logistics, sustainability and management research. The search strategy combined 

terms for AI and digital technologies with terms for sustainable supply chains, SME participation, 

traceability, procurement governance and emerging-market or African relevance. Examples included: 

artificial intelligence AND sustainable supply chain AND SME; supplier scoring AND sustainability AND 

small business; AI AND traceability AND supply chain governance; Industry 4.0 AND SME AND 

sustainable procurement; and blockchain AND sustainable supply chain AND SME. Searches were 

restricted to peer-reviewed journal articles published from February 2021 to January 2026 and required 

a DOI. 

Inclusion criteria were applied in two stages. The first stage included studies if they addressed at least 

one of the following: AI or AI-adjacent analytics in supply chains; sustainable supply chain management 

or circular economy; SME participation, procurement access or supplier upgrading; traceability, 

transparency, supplier scoring, risk analytics or logistics optimisation; and governance safeguards such 

as explainability, accountability or data governance. The second stage retained only studies that had 

clear relevance to the review's central problem: the relationship between algorithmic or digital supply 

chain governance and inclusive sustainability outcomes. Excluded records were non-peer-reviewed 

reports, articles without DOI information, publications outside the time window, purely technical 

modelling studies with no governance or sustainability relevance, and studies that used AI terminology 

without substantive supply chain content. 

Figure 3 presents the PRISMA-ScR identification and selection flow. The search identified 892 records. 

After duplicate removal, 624 records were screened by title and abstract. Of these, 438 were excluded 

for weak relevance, leaving 186 full-text articles for assessment. A further 126 articles were excluded 

because they lacked DOI verification, fell outside the time period, were not peer-reviewed journal 
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articles, or did not address AI, sustainability, SME participation or governance with sufficient specificity. 

The final synthesis included 60 studies. 

 

Figure 3: PRISMA-ScR evidence identification and selection flow  
(Source: Authors’ own work created for this manuscript (2026)) 

Figure 3 demonstrates the transparent screening logic of the review. It shows why the final evidence set 

is narrower than the search universe and how the inclusion criteria protected the review from becoming 

a generic account of digital supply chain technologies. It also shows that the review was deliberately 

selective. Although the initial record set was broad, the final set privileged studies that could support a 

governance-centred synthesis rather than a generic technology review. This is important because AI in 

supply chains is a fast-moving field, and loose inclusion criteria would have produced an unfocused 

narrative. The screening logic ensured that each retained study contributed to at least one component 

of the final framework. 

Data extraction captured author, year, journal, DOI, geographical relevance, supply chain sector, AI or 

digital mechanism, sustainability outcome, SME inclusion relevance, governance issue and implications 

for Africa or low-resource settings. The extracted material was then coded thematically using four coding 

families: AI mechanism, governance function, inclusion effect and feasibility condition. Codes were 

compared across studies to identify convergent themes and contradictions. Synthesis was narrative and 

configurational: studies were not ranked solely by method, but by the mechanism they illuminated and 

the governance problem they helped explain. Coding consistency was strengthened through the use of 

a structured extraction matrix and an audit trail of coding decisions. Initial coding was undertaken against 

the four coding families of AI mechanism, governance function, inclusion effect and feasibility condition. 
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A subset of included studies was then reviewed by the second and third author to check whether the 

extracted evidence had been placed in the appropriate coding family and whether any study had been 

over-interpreted beyond its stated findings. Differences in coding interpretation were resolved through 

discussion and by returning to the full text of the relevant article. The final thematic structure was 

therefore developed iteratively, with attention to consistency, transparency and reflexivity in the 

interpretation of heterogeneous evidence. 

The analysis proceeded in three steps. First, the review mapped AI mechanisms such as traceability, 

supplier scoring, risk analytics, demand forecasting, predictive maintenance and logistics optimisation. 

Second, it mapped governance functions including rule setting, data governance, accountability, 

transparency, explainability and contestability. Third, it connected these functions to outcomes: 

sustainability performance, resilience, procurement access, SME upgrading and exclusion risk. The final 

synthesis produced an inclusion-oriented governance framework and a staged roadmap for SME-

feasible sustainable procurement and traceability. 

Results 

The results are presented in five parts. The first part maps the distribution of evidence across 

mechanisms and outcomes. The second describes AI-enabled supply chain mechanisms. The third 

synthesises SME participation risks. The fourth identifies governance safeguards. The fifth develops a 

staged roadmap for implementation. 

Figure 4 presents an evidence concentration map across mechanisms and outcomes. The map shows 

that the literature is strongest on risk analytics, traceability and forecasting, especially in relation to 

sustainability and resilience. The weakest evidence area is contestability. This means that studies 

explain how AI can improve decision quality, but they provide much less detail on how suppliers can 

question or correct algorithmic decisions. The evidence map therefore supports the review's central 

claim: governance must move beyond technical performance to include fairness, proportionality and 

redress mechanisms. 
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Figure 4: Evidence concentration across mechanisms and outcomes  
(Source: Authors’ own work created for this manuscript (2026)) 

Figure 4 indicates that the evidence base is strongest on analytics, traceability and resilience, but much 

thinner on contestability. This imbalance supports the argument that future work must examine supplier-

facing explanations, appeal routes and proportional evidence burdens. It shows that risk analytics has 

the highest evidence concentration for resilience. Modgil et al. (2022), Zamani et al. (2022) and Pan et 

al. (2025) position analytics as a way to identify vulnerabilities, reconfigure supply chains and respond 

to disruption. This evidence is important for African SMEs because resilience failures often affect smaller 

suppliers severely. However, the same risk analytics may create exclusion if systems classify SMEs as 

unreliable based on incomplete data, late deliveries caused by infrastructure constraints or limited formal 

documentation. The governance challenge is therefore to distinguish supplier-controllable risk from 

contextual risk. 

Traceability is the second major cluster. Sahoo et al. (2024), Munir et al. (2022) and de Andres Gonzalez 

et al. (2021) show that digital technologies can strengthen traceability, transparency and auditability. 

Traceability can support sustainability by verifying origin, reducing fraud, improving recall capacity and 

enabling environmental reporting. Yet for SMEs, traceability can become a data burden if it requires 

costly software, sensors or certifications. The review found limited evidence on low-cost, tiered 

traceability models for African SMEs. This gap is significant because sustainable procurement can 

include smaller suppliers only if evidence standards are matched to capacity. 

Forecasting and predictive analytics form a third cluster. Florian et al. (2021), Zhang et al. (2022) and 

Cao et al. (2021) show how machine learning and optimisation tools can improve maintenance, logistics 

and channel decisions. In supply chains, better forecasting can reduce waste and improve service 
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levels. For SMEs, forecasting can help buyers plan orders more consistently and avoid sudden demand 

shocks. However, forecasting can also centralise control when buyers use models to shift inventory risk 

downstream. Inclusion-oriented governance should therefore examine who benefits from predictive 

visibility and whether SMEs receive actionable information or merely become data sources. 

Supplier scoring and selection are a fourth cluster. Koc et al. (2023) develop sustainable supplier 

selection methods, while Yazıcılar Sola et al. (2025) stress transparency and supplier trust. AI-enabled 

scoring can help integrate sustainability criteria into procurement decisions, but it can also create 

opaque thresholds. The review found that supplier scoring studies often assume high-quality data and 

comparable supplier records. This assumption is weak in many African SME contexts where firms may 

have informal records, limited audited statements and uneven digital footprints. A score that appears 

objective may therefore encode differences in data availability rather than differences in substantive 

sustainability performance. 

The evidence map also retained adjacent studies that extend the mechanism logic beyond conventional 

supplier management. B2B AI decision-making and supply chain analytics show how knowledge 

creation, intellectual capital and generative AI capabilities shape coordination and innovation (Bag et al., 

2021; Jackson et al., 2024; Lamees & Ramayah, 2025). Case-based and review evidence on AI in 

operations and sustainable supply chain management confirms the shift from decision-support tools to 

multi-actor governance systems (Cannas et al., 2024; Danach et al., 2024; Samuels, 2025). Sector-

specific studies on blood supply, steel decarbonisation and sustainable innovation illustrate that AI-

enabled sustainability value is context-dependent rather than automatic (Ghouri et al., 2023; John et al., 

2022; Sharma & Gupta, 2025). SME-focused studies on blockchain, circular economy transition, 

Industry 4.0 competencies, human-resource capability and Industry 5.0 talent practices further show 

that supply-chain inclusion depends on organisational capability, workforce readiness and feasible 

compliance rules (Fang et al., 2025; Samuels & Pelser, 2025; Tan et al., 2024; Yamin et al., 2024; Yeo 

& Ong, 2024). 

Participation risk How the risk appears in AI-

driven sustainable supply 

chains 

Safeguard 

Data deficit SMEs have incomplete digital 

records, limited audited 

documentation or weak system 

integration. 

Accept minimum viable 

evidence and provide standard 

templates for progressive 

digitisation. 

Cost burden Compliance tools, certification 

and traceability infrastructure 

Use contract-value thresholds, 

buyer-supported tools and 
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are unaffordable for smaller 

suppliers. 

shared compliance 

infrastructure. 

Opaque scoring Supplier ratings are generated 

without accessible explanation. 

Provide supplier-facing 

explanations of criteria, 

evidence gaps and 

improvement steps. 

Weak contestability Suppliers cannot challenge data 

errors or adverse 

classifications. 

Create formal appeal 

processes, human review and 

correction timelines. 

Data misuse Supplier data collected for 

sustainability is repurposed for 

unrelated commercial control. 

Apply data minimisation, 

purpose limitation and consent-

based sharing rules. 

One-size compliance All suppliers face the same 

documentation requirements 

regardless of size or risk. 

Adopt tiered compliance 

pathways and proportional 

evidence rules. 

Table 4: SME participation risks and governance safeguards  
(Source: Authors’ own work created for this manuscript (2026)) 

Table 4 shows that proportionality is the organising principle across safeguards. Proportionality means 

that evidence burdens should match contract value, supplier size, risk level and maturity. A low-value 

local procurement opportunity should not require the same data package as an export contract with 

complex environmental risk. Proportionality also means that missing digital records should trigger 

assistance or alternative evidence pathways before exclusion. This finding is consistent with Gonçalves 

et al. (2024) and Alkhodair et al. (2025), who show that SME sustainability adoption depends on 

resources, capability and staged support. 

The results further show that sustainable supply chain governance is shifting from compliance 

documentation to real-time or near-real-time visibility. Abdulameer and Ibrahim (2025), Rashid et al. 

(2024) and Ferreira et al. (2025) emphasise AI-based analytics, Industry 4.0 and cloud-enabled systems 

as enablers of sustainability and resilience. This shift can improve monitoring, but it also changes the 

burden of proof. Suppliers are no longer only asked to provide periodic documents; they may be 

expected to generate continuous data. For small suppliers, continuous data expectations can be 

expensive, intrusive and technically difficult. Governance must therefore set limits on what data are 

necessary, who owns the data, how long they are retained and how they may be used beyond the 

original procurement purpose. 
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The African and emerging-market evidence points to four feasibility conditions. First, SMEs need low-

cost documentation pathways that recognise paper-to-digital transitions. Second, they need 

procurement thresholds that allow entry before full digital maturity. Third, they need buyers and 

intermediaries that provide templates, training and feedback. Fourth, they need contestability 

mechanisms when AI-generated decisions affect eligibility. Kato et al. (2025), Okeke (2024) and Tsikada 

et al. (2025) collectively show that sustainability practice in African SMEs cannot be separated from 

finance, skills and institutional support. Therefore, a governance framework that assumes universal 

digital readiness will fail in the settings where inclusion matters most. 

Stage Minimum governance 

requirement 

SME support action Expected outcome 

Stage 1: Minimum 

viable evidence 

Basic supplier profile, 

contract-specific 

declarations and 

simplified 

documentation. 

Provide templates, 

orientation and clear 

procurement 

thresholds. 

Entry into procurement 

systems without 

excessive initial data 

burden. 

Stage 2: Digitised 

compliance 

Mobile-friendly digital 

records and 

standardised 

sustainability evidence. 

Offer training, 

document upload 

support and buyer 

feedback. 

Improved 

documentation 

readiness and lower 

transaction friction. 

Stage 3: AI-assisted 

scoring 

Transparent criteria, 

explainable outputs and 

human review of 

adverse decisions. 

Share score 

components and 

provide correction or 

improvement routes. 

Fairer ranking and 

reduced risk of opaque 

exclusion. 

Stage 4: Mature 

traceability 

Interoperable data 

flows, verified 

sustainability claims 

and continuous 

improvement cycles. 

Support integration, 

certification and 

finance-linked 

upgrading. 

Sustained participation 

in higher-value 

sustainable supply 

chains. 

Table 5: Staged roadmap for SME-feasible sustainable procurement and traceability  
(Source: Authors’ own work created for this manuscript (2026)) 

Table 5 shows that early-stage participation should rely on basic registration, supplier profiles and 

manual documents where appropriate. Digitised compliance should then standardise templates and 

mobile-friendly records. AI-assisted scoring should only be introduced once criteria are transparent and 

human review is available. Mature traceability should be reserved for higher-risk or higher-value supply 
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chains and should include interoperability and continuous improvement support. This staged approach 

is consistent with the SME adoption evidence that digital maturity is uneven and cumulative rather than 

instant (Centobelli et al., 2021; Soni et al., 2022; Alkhodair et al., 2025). 

Figure 5 illustrates the staged roadmap visually. It shows that SME-feasible governance is a progression 

from minimum viable evidence to mature traceability, with safeguards required at every stage. The 

review's practical conclusion is that sustainable procurement must be designed as an upgrading 

pathway. If buyers demand advanced traceability at entry, smaller suppliers may be excluded. If buyers 

provide staged requirements, explanations and support, the same sustainability agenda can create 

learning and upgrading opportunities. 

 

Figure 5: Staged roadmap for SME-feasible sustainable procurement and traceability  
(Source: Authors’ own work created for this manuscript (2026)) 

Figure 5 converts the synthesis into a practical pathway. It shows that SMEs can be moved toward 

mature traceability through staged compliance, rather than being excluded at entry because they cannot 

immediately meet advanced data requirements. It further depicts that safeguards should not be delayed 

until advanced AI systems are in place. Data minimisation, transparency, contestability and support are 

required from the first stage. This is because early digital records often become the data foundation for 

later scoring. If the foundation is incomplete or biased, later AI decisions will inherit those weaknesses. 

Governance should therefore be embedded early rather than treated as a compliance add-on. 

Discussion 

The findings suggest that AI-driven sustainable supply chains should be governed as inclusion 

infrastructures. This phrase captures a key tension. On the one hand, AI can help buyers monitor 
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sustainability, anticipate disruption and allocate resources more efficiently. On the other hand, supply 

chain AI systems often operate through rules and data expectations set by powerful actors. SMEs may 

experience these systems less as tools they adopt and more as eligibility regimes they must satisfy. The 

review therefore challenges the common assumption that digital supply chain transformation is 

automatically inclusive. Inclusion depends on how AI is governed. 

A first discussion point concerns the meaning of sustainability compliance. In many studies, 

sustainability compliance is presented as a positive outcome: better visibility, lower waste, improved 

reporting and stronger ESG alignment (Qu & Kim, 2024; Mahajan et al., 2023; Frikha et al., 2025). These 

outcomes matter. Yet sustainability compliance can also become a gatekeeping mechanism when 

evidence requirements are expensive, rigid or poorly explained. The scoping review does not argue 

against sustainability standards. Rather, it argues that standards should be designed with multiple 

evidence pathways. A large supplier may provide audited carbon data and integrated digital traceability. 

A small supplier may initially provide simplified records, local certification, buyer-verified observations or 

phased documentation. Both pathways can support sustainability if they are governed with clear 

progression rules. 

A second discussion point concerns AI explainability. Kosasih et al. (2024) show that explainable AI is a 

growing concern in supply chain management. The review extends this concern to SME participation. 

Explainability is not only a technical feature for expert users. It is a procedural right for suppliers whose 

market access is affected by algorithmic decisions. If an SME is downgraded because of a risk score, 

late-delivery prediction or sustainability compliance indicator, the supplier should know which evidence 

mattered, whether alternative evidence is acceptable and how to correct errors. Without such 

explanations, AI scoring becomes an opaque procurement barrier. 

A third discussion point concerns resilience. Much AI supply chain research focuses on resilience after 

COVID-19, demand volatility and disruption (Modgil et al., 2022; Zamani et al., 2022; Pan et al., 2025). 

Resilience analytics can help buyers identify risk, but the distribution of resilience costs must be 

examined. If AI systems encourage buyers to transfer uncertainty to smaller suppliers through shorter 

commitments, variable orders or punitive scoring, resilience for the lead firm may mean insecurity for 

SMEs. Inclusion-oriented resilience should therefore include supplier development, collaborative 

planning and shared early-warning information. 

A fourth discussion point concerns African applicability. The review found growing African relevance but 

limited Africa-specific AI supply chain governance research. This is a major gap because African SMEs 

often operate in contexts of uneven logistics infrastructure, variable connectivity, informality, financial 

exclusion and changing regulatory capacity (Klibi et al., 2025; Tsikada et al., 2025; Kato et al., 2025; 
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Okeke, 2024). These conditions can affect data quality and digital readiness. A governance framework 

for Africa must therefore avoid imported assumptions about uniform digital documentation. 

The review contributes to operations and supply chain scholarship by reframing AI-enabled sustainable 

supply chains as governance systems. Technical studies often ask which model, platform or analytic 

tool improves performance. This review asks how those tools define participation and whether they 

create fair opportunity. The difference is substantive. A forecasting tool can reduce waste, but it may not 

improve SME inclusion unless forecasts are shared with suppliers. A supplier score can improve 

compliance, but it may not be fair unless criteria are explainable and appealable. A traceability platform 

can improve transparency, but it may exclude SMEs unless evidence requirements are tiered. 

The review contributes to SME and entrepreneurship scholarship by showing that participation in 

sustainable supply chains is increasingly mediated by data. Traditional SME barriers include finance, 

skills, infrastructure and market access. AI-driven procurement adds new barriers: insufficient data 

histories, non-standard documents, weak digital identities, algorithmic misclassification and limited 

contestability. These are not merely digital skills problems. They are governance problems that require 

buyers, platforms, standards bodies and public procurement authorities to design inclusive data rules. 

The review contributes to policy by identifying minimum safeguards for inclusive sustainable 

procurement. Public and corporate buyers can adopt proportional evidence rules, minimum viable 

documentation, supplier feedback systems, explainable scoring, human review and appeal pathways. 

They can also separate developmental risk from exclusionary risk. For example, a small supplier with 

weak digital records but good product quality should be supported to improve documentation rather than 

excluded automatically. Such safeguards are especially relevant where procurement policy aims to 

support local enterprise development while meeting sustainability targets. 

The review also highlights contradictions in the literature. AI is often presented as a solution to 

information asymmetry, but it can create new asymmetries when buyers understand the scoring system 

and SMEs do not. Traceability is presented as transparency, but it can be one-way transparency if 

suppliers become visible to buyers without reciprocal clarity about how data are used. Sustainability 

compliance is presented as responsible governance, but it can become exclusionary when evidence 

standards ignore resource differences. Resilience is presented as a network good, but it can become 

lead-firm resilience if risk is shifted downstream. These contradictions are not reasons to reject AI. They 

are reasons to govern it more carefully. 

The proposed inclusion-oriented governance framework can be applied in four practical steps. First, 

buyers should classify supply chain AI systems by function: traceability, scoring, forecasting, compliance 

monitoring or risk analytics. Second, they should identify which supplier decisions each system affects. 

Third, they should assess whether SMEs can realistically provide the required data. Fourth, they should 
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introduce safeguards before the system is used for exclusionary decisions. This sequence turns 

governance into a design requirement rather than a post-hoc ethical statement. 

The staged roadmap also has implications for standards and certification bodies. Sustainability 

standards often assume evidence capacity, but inclusion requires evidence pathways. Standards bodies 

can create simplified starter templates, recognise verified local evidence, allow transitional compliance 

periods and provide digital documentation guidance. They can also discourage black-box scoring as the 

sole basis for procurement exclusion. If standards do not account for SME feasibility, they may 

unintentionally reinforce concentration among suppliers already able to comply. 

Future research should include supplier voice more directly. Many articles assess technology adoption 

from the perspective of managers, supply chain leaders or system designers. Fewer studies ask SMEs 

how they experience portals, supplier ratings, sustainability questionnaires or AI-enabled procurement 

decisions. Qualitative case studies, action research and mixed-methods designs can reveal whether 

formal safeguards are understandable and usable. Such work is essential because a right to appeal is 

weak if suppliers do not know it exists, cannot interpret the score or fear retaliation for challenging a 

buyer decision. 

A further implication is that AI governance in supply chains must be connected to procurement law and 

supplier development policy. In many African countries, public procurement is expected to support local 

enterprise development, transformation, employment and industrial upgrading. If AI-enabled 

procurement systems privilege data-rich suppliers without remedial pathways, they may undermine 

these policy objectives even when they produce efficient shortlists. Policy alignment therefore requires 

procurement authorities to specify when automated tools may be used, what explanations must be 

provided and how SMEs can challenge adverse outcomes. 

Data minimisation emerged as a particularly important safeguard because sustainable supply chains 

frequently expand data collection in the name of transparency. The review does not deny the need for 

reliable data. Rather, it argues that every data request should have a clear sustainability or procurement 

purpose. SMEs should not be required to provide data that are not necessary for the contract, and data 

collected for sustainability verification should not be repurposed for unrelated commercial surveillance 

without clear consent. This is especially important where SMEs have weak bargaining power and may 

accept intrusive data conditions to retain access to buyers. 

Explainability must also be tailored to users. A technically detailed model explanation may satisfy data 

scientists but fail to help an SME owner understand what action is required. Supplier-facing explanations 

should identify the evidence used, the reason for the rating, the consequence of the rating and the steps 

available to correct it. This practical conception of explainability turns AI governance into a tool for 
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learning. If suppliers know which documentation gaps matter, they can improve records and compliance 

over time. If they are simply excluded by a score, the system produces discipline without development. 

Contestability is the least developed safeguard in the reviewed literature, yet it may be the most 

important for inclusion. A contestable system allows suppliers to submit alternative evidence, correct 

data errors, request human review and receive reasons for final decisions. Contestability does not mean 

that all suppliers must be accepted regardless of risk. It means that exclusion should be justifiable, 

proportionate and open to correction where evidence is incomplete or inaccurate. In AI-enabled supply 

chains, contestability is the practical mechanism through which fairness becomes operational. 

Another implication concerns interoperability. Sustainable supply chain systems often fail when buyers, 

logistics firms, certification bodies and SMEs use incompatible records. An SME may be willing to 

improve documentation, but if each buyer requires a different portal or evidence template, the cost of 

compliance multiplies. Interoperability should therefore be considered a governance safeguard rather 

than a purely technical feature. Standardised templates, reusable supplier profiles and portable 

sustainability records can reduce duplication and allow SMEs to build a cumulative evidence history 

across contracts. In African settings, where administrative capacity may be uneven, portability can be 

especially valuable because it prevents each procurement opportunity from requiring a new 

documentation cycle. 

The review also suggests that supplier development should be embedded in analytics workflows. Many 

AI systems identify risk, but fewer systems trigger support. If a score detects weak documentation, high 

delivery variability or missing sustainability evidence, the next step should not automatically be 

exclusion. A more developmental workflow would route the supplier to training, simplified templates, 

corrective-action guidance or a human procurement officer who can assess context. In this sense, AI 

can become a diagnostic tool for inclusion rather than a filter for exclusion. This requires buyers to define 

whether their analytics systems are designed for punitive screening, collaborative improvement or both. 

The social dimension of sustainability deserves stronger treatment. Environmental traceability and 

carbon reduction attract considerable attention, but SME participation is also part of the social 

sustainability of supply chains. An AI-enabled sustainable supply chain that improves emissions visibility 

while excluding local SMEs may achieve a narrow environmental goal while weakening broader socio-

economic development. The review therefore argues for a balanced outcome framework in which carbon 

visibility, waste reduction, labour compliance, supplier upgrading and fair opportunity are analysed 

together. Such a framework is particularly relevant for public procurement because government buyers 

often have simultaneous environmental and developmental mandates. 

A governance-centred approach also changes how research should evaluate AI success. Model 

accuracy, prediction quality and operational efficiency remain important, but they are insufficient. 
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Researchers should ask whether AI systems produce differential effects across supplier size, whether 

excluded suppliers receive reasons, whether corrections are possible and whether sustainability 

improvements are achieved without reducing supplier diversity. Evaluation should therefore combine 

technical metrics with procedural and distributional metrics. This is consistent with the review's overall 

argument that AI tools in sustainable supply chains are not neutral instruments; they are embedded in 

institutional arrangements that allocate market opportunity. 

For African SMEs, finance and procurement are closely linked. A supplier that obtains a recurring 

contract may be able to secure working capital, invest in equipment and improve documentation. 

Conversely, exclusion from digital procurement systems can reduce both revenue and financing 

prospects. AI-enabled sustainability scores may therefore have spillover effects beyond a single supply 

chain relationship. If scores travel across platforms, banks or buyers without explanation and correction 

rights, a data error can become a persistent market barrier. Future governance models should therefore 

address data portability, correction, retention and cross-platform use. 

The review also highlights the need for institutional intermediaries. Industry associations, chambers of 

commerce, development agencies, municipal enterprise offices and supplier-development programmes 

can translate sustainability requirements into practical guidance for SMEs. These intermediaries can 

help suppliers collect evidence, understand scoring criteria and prepare appeals. They can also 

aggregate SME concerns and feed them back to buyers or regulators. In contexts where individual 

SMEs have little bargaining power, intermediaries can make contestability more realistic. Governance 

should therefore be viewed as an ecosystem arrangement involving buyers, suppliers, regulators, 

technology vendors and support institutions. 

Lastly, the review shows that governance should be treated as a design condition rather than a post-

implementation compliance layer. Once a scoring system has already excluded suppliers, later ethical 

review is unlikely to restore lost opportunities. Governance should therefore be built into procurement 

thresholds, data templates, supplier dashboards, score explanations and appeal procedures before AI-

enabled systems are deployed. This design-first approach is especially important in African supply 

chains where digital readiness varies across sectors, regions and supplier sizes. 

Limitations and Contradictions  

This review has limitations. First, the search was restricted to peer-reviewed journal articles with DOIs 

between February 2021 and January 2026. This strengthened verifiability but excluded potentially useful 

practitioner reports, standards documents and policy guidance. In the field of sustainable supply chain 

governance, such grey literature can be important because standards bodies and procurement agencies 

often develop practice before academic studies are published. Second, the African evidence base 

remains limited. The review therefore used comparable emerging-market and SME studies where 
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mechanisms were transferable, but it did not assume that all findings apply uniformly across African 

contexts. Third, the included studies varied in design, sector and theoretical orientation. This 

heterogeneity suited the scoping purpose, but it limits causal claims. 

A further limitation is that many AI supply chain studies do not provide detailed information about how 

algorithms are implemented, audited or experienced by suppliers. This makes it difficult to evaluate 

fairness and contestability directly. Some studies discuss AI capabilities at a strategic level, while others 

model supplier selection or logistics optimisation without reporting supplier perspectives. The review 

therefore synthesises governance implications from available evidence rather than claiming that all 

safeguards have been empirically tested in African SME settings. 

The review also identifies contradictions in the evidence. The first contradiction is between transparency 

and surveillance. Traceability systems can make supply chains more accountable, but they can also 

increase monitoring burdens on small suppliers. The second contradiction is between efficiency and 

participation. AI scoring can streamline procurement, but it may exclude suppliers that do not fit data-

rich profiles. The third contradiction is between sustainability and development. Sustainability 

requirements can improve environmental and social outcomes, but they can also disadvantage SMEs if 

they are implemented without phased support. The fourth contradiction is between global standards and 

local feasibility. International buyers may demand sophisticated evidence, while local SMEs may have 

viable practices that are poorly captured by formal digital indicators. 

These contradictions do not invalidate the sustainable supply chain agenda. They show that governance 

design is decisive. A poorly governed AI system can intensify exclusion even while improving reporting 

metrics. A well-governed system can make sustainability more credible while helping SMEs upgrade. 

The distinction depends on whether buyers and policy actors treat smaller suppliers as partners in 

transition or as risk objects to be filtered by algorithms. 

Conclusions  

This scoping review examined AI-driven sustainable supply chain governance and SME participation 

with a focus on Africa and comparable emerging-market settings. The review found that AI is being used 

or proposed for traceability, risk analytics, demand forecasting, supplier scoring, logistics optimisation 

and sustainability monitoring. These mechanisms can improve visibility, resilience and environmental 

performance. However, they can also create exclusion risks when SMEs face data deficits, costly 

documentation requirements, opaque scores and weak appeal mechanisms. 

The review's main conclusion is that AI-enabled sustainable supply chains require inclusion-oriented 

governance. Sustainability compliance should not be reduced to data intensity. It should be structured 

through proportional evidence requirements, tiered compliance pathways, explainable scoring, human 
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review and contestability. The proposed framework links context conditions, AI functions, governance 

levers and outcomes. The staged roadmap translates this framework into practical steps: minimum 

viable evidence, digitised compliance, AI-assisted scoring and mature traceability. 

For scholars, the review shows that AI-driven sustainable supply chains should be analysed as 

governance systems rather than purely technical analytics systems. For practitioners, it provides 

safeguards to prevent sustainable procurement from excluding SMEs. For policy actors, it supports 

procurement reforms that align sustainability goals with SME development. Future research should test 

the framework empirically in African value chains, with attention to supplier experience, algorithmic 

transparency and the developmental role of procurement. 
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