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Abstract: Logistics and transportation systems constitute critical enablers of economic 

transformation, trade competitiveness, and regional integration. Across Africa, however, 

persistent inefficiencies in transport infrastructure, supply chain coordination, customs 

administration, and logistics management continue to increase trade costs and limit 

productivity growth. These structural constraints undermine industrial expansion, reduce 

global competitiveness, and impede progress toward sustainable development objectives. 

Recent advancements in digital technologies present new opportunities to address these 

challenges by enabling intelligent coordination, real-time visibility, predictive planning, and 

automated decision-making across logistics ecosystems. Despite growing global attention 

to digital transformation, there remains limited conceptual integration examining how 

digital technologies can simultaneously enhance logistics productivity and contribute to 

Sustainable Development Goals (SDGs) within African contexts.​

This paper develops a comprehensive conceptual analysis of the transformative role of 

digital technologies in logistics, transportation, and supply chain systems across Africa. 

Drawing upon productivity theory, digital transformation theory, innovation diffusion 

theory, and supply chain integration perspectives, the study proposes a novel Digital 

Logistics–Sustainable Development Nexus framework explaining how technology adoption 

can generate economic, environmental, and social development outcomes. The analysis 

explores applications of artificial intelligence, Internet of Things, blockchain, big data 

analytics, intelligent transport systems, and digital freight platforms, highlighting their 

potential to reduce transaction costs, improve infrastructure utilization, enhance trade 
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facilitation, and strengthen supply chain resilience.​

The paper argues that digital transformation of logistics systems can serve as a strategic 

pathway for accelerating industrialization, promoting regional trade integration, and 

advancing multiple SDGs, particularly those related to economic growth, infrastructure 

development, sustainable cities, responsible consumption, and climate action. However, 

achieving these benefits requires addressing structural barriers, including infrastructure 

deficits, regulatory fragmentation, skills shortages, and investment constraints. The study 

provides policy and strategic recommendations emphasizing digital infrastructure 

investment, institutional coordination, capacity development, and public–private 

collaboration. By integrating logistics productivity with sustainable development discourse, 

the paper contributes to emerging scholarship on digital transformation and economic 

development while offering actionable insights for policymakers and industry stakeholders 

across Africa.​
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INTRODUCTION 

Efficient logistics and transportation systems are widely recognized as foundational 

pillars of economic development, industrial competitiveness, and international trade 

integration. The ability to move goods, services, and information reliably across supply 

chain networks significantly influences production efficiency, market accessibility, and 

national productivity performance. Countries with advanced logistics systems tend to 

experience lower transaction costs, greater export competitiveness, and stronger economic 

growth trajectories compared to those with inefficient logistics infrastructure (Rodrigue, 

2020). In many African economies, however, logistics performance remains constrained by 

structural challenges, including inadequate transport infrastructure, fragmented supply 

chain coordination, port congestion, administrative bottlenecks, and limited technological 

integration. 

High logistics costs represent one of the most significant barriers to economic 

transformation across the continent. Transport expenses in several African countries are 

among the highest globally, often exceeding those in developed economies despite shorter 

transport distances (Teravaninthorn & Raballand, 2009). These inefficiencies reduce firm 

Copyright © 2026 by the authors 
23 



Journal of Contemporary Academic Research and Methodologies (JCARM)​
Volume 1 | Issue 1 | February 2026 

productivity, increase consumer prices, and discourage investment in manufacturing and 

export-oriented industries. Furthermore, weak logistics systems undermine regional trade 

integration efforts, limiting the potential benefits of continental initiatives such as the 

African Continental Free Trade Area (AfCFTA). Addressing logistics inefficiencies is 

therefore not merely a sectoral concern but a strategic development priority for African 

governments. 

The rapid advancement of digital technologies has introduced new possibilities for 

transforming logistics and supply chain operations. Digital transformation refers to the 

integration of advanced information and communication technologies into organizational 

processes, business models, and decision-making structures to enhance efficiency and value 

creation (Vial, 2019). Technologies such as artificial intelligence (AI), Internet of Things 

(IoT), blockchain, robotics, cloud computing, and big data analytics are reshaping global 

logistics systems by enabling automation, predictive analytics, and real-time coordination 

among stakeholders. These technologies facilitate intelligent logistics ecosystems 

characterized by transparency, responsiveness, and optimized resource utilization. 

For African economies, digital technologies present an opportunity not only to 

modernize logistics operations but also to overcome structural development constraints. 

Unlike traditional infrastructure-heavy approaches, digital solutions can improve 

operational efficiency even within existing physical limitations. For example, intelligent 

routing systems can reduce transport delays without requiring new road construction, while 

digital documentation platforms can streamline customs procedures without extensive 

institutional restructuring. Such technological leapfrogging potential is particularly relevant 

in developing regions where infrastructure gaps persist. 

Beyond economic productivity, logistics transformation has significant implications 

for sustainable development. Logistics activities influence environmental outcomes through 

fuel consumption and emissions, social outcomes through employment and market access, 

and economic outcomes through trade and industrial growth. The United Nations 

Sustainable Development Goals (SDGs) emphasize inclusive growth, resilient 

infrastructure, sustainable urbanization, and climate action, all of which intersect with 

logistics performance (United Nations, 2015). Digital technologies can support 

sustainability by optimizing transportation efficiency, reducing waste, enhancing 

traceability, and enabling environmentally responsible supply chain practices. 
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Despite the growing recognition of digital transformation globally, scholarly 

research examining its implications for African logistics systems remains limited. Existing 

studies often focus on developed economies where technological infrastructure and 

institutional capacity differ substantially from African contexts. Moreover, limited research 

has conceptually integrated logistics productivity improvements with sustainable 

development outcomes within the continent. There is therefore a need for a comprehensive 

analytical framework that explains how digital technologies can simultaneously enhance 

logistics efficiency and contribute to broader development objectives. 

This paper seeks to address this gap by developing a conceptual analysis of how 

digital technologies can transform logistics, transportation, and supply chain productivity in 

Africa while advancing Sustainable Development Goals. The study specifically aims to: 

1.​ Examine the role of digital technologies in improving logistics and transport 

productivity. 

2.​ Analyze the pathways linking digital logistics transformation to sustainable 

development outcomes. 

3.​ Identify structural challenges affecting technology adoption in African 

logistics systems. 

4.​ Propose policy and strategic recommendations to support digital 

transformation. 

5.​ Develop an integrated conceptual framework linking digital logistics 

adoption with SDG achievement. 

The study adopts a conceptual research approach grounded in interdisciplinary 

theoretical perspectives, integrating insights from productivity economics, innovation 

diffusion theory, supply chain integration, and digital transformation literature. By 

synthesizing these perspectives, the paper contributes to academic discourse and provides 

practical insights for policymakers, industry stakeholders, and development institutions 

seeking to leverage digital technologies for economic transformation in Africa. 

The remainder of the paper is structured as follows. The next section presents the 

theoretical foundations underpinning the analysis. This is followed by a comprehensive 

literature review and the development of a conceptual framework linking digital logistics 

transformation with sustainable development outcomes. Subsequent sections discuss 

methodology, technological applications, policy implications, and concluding insights. 
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THEORETICAL FOUNDATIONS 

The relationship between digital technologies, logistics productivity, and sustainable 

development can be better understood through the integration of multiple theoretical 

perspectives. This study draws upon productivity theory, digital transformation theory, 

innovation diffusion theory, and supply chain integration theory to explain how 

technological adoption influences operational efficiency and development outcomes in 

African contexts. 

Productivity Theory and Technological Advancement 

Productivity theory emphasizes the role of technological innovation in improving 

the efficiency with which economic inputs are transformed into outputs (Solow, 1957). 

Technological progress enables firms and economies to produce more goods and services 

using the same or fewer resources, thereby enhancing competitiveness and economic 

growth. Within logistics and transportation systems, productivity improvements arise when 

resources such as vehicles, infrastructure, labor, and information are utilized more 

efficiently to deliver goods. 

Digital technologies act as productivity multipliers by reducing operational errors, 

improving planning accuracy, and enhancing coordination across supply chain networks. In 

developing economies where inefficiencies often stem from information asymmetry and 

poor coordination, digital tools can significantly improve performance without requiring 

proportional increases in physical infrastructure investment. 

Digital Transformation Theory 

Digital transformation theory explains how organizations fundamentally restructure 

operations and value creation processes through the adoption of digital technologies (Vial, 

2019). Unlike incremental technological upgrades, digital transformation involves systemic 

changes that redefine workflows, organizational relationships, and decision-making 

mechanisms. 

In logistics systems, digital transformation enables integrated platforms connecting 

suppliers, transport providers, warehouses, and customers through shared data 

environments. Such connectivity enhances transparency, responsiveness, and agility across 

supply chains. For African economies, digital transformation provides opportunities to 

bypass traditional development constraints by leveraging intelligent technologies to 

optimize existing systems. 
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Innovation Diffusion Theory 

Innovation diffusion theory provides insights into how new technologies are 

adopted across organizations and societies over time (Rogers, 2003). Adoption depends on 

perceived benefits, compatibility with existing systems, complexity, cost, and institutional 

support. In developing regions, adoption is also influenced by infrastructure availability, 

regulatory frameworks, and human capital capacity. 

Applying innovation diffusion theory to African logistics systems highlights the 

importance of policy incentives, institutional coordination, and capacity development in 

accelerating technology adoption. Without supportive ecosystems, even beneficial 

technologies may experience slow implementation. 

Supply Chain Integration Theory 

Supply chain integration theory emphasizes coordination and information sharing 

among supply chain partners to improve performance outcomes (Flynn et al., 2010). 

Integrated supply chains reduce uncertainty, enhance planning accuracy, and improve 

responsiveness to market demand. 

Digital technologies strengthen supply chain integration by enabling real-time 

information exchange, collaborative planning platforms, and end-to-end visibility. These 

capabilities are particularly relevant in African contexts characterized by fragmented 

logistics networks and multiple intermediaries. 

LITERATURE REVIEW 

Digital Transformation in Logistics and Supply Chain Systems 

The logistics and supply chain sector has experienced a significant transformation 

over the past two decades, largely driven by advancements in digital technologies. Digital 

transformation in logistics refers to the integration of information technologies into 

operational processes to enhance efficiency, coordination, and decision-making across 

supply chain networks. Emerging technologies such as artificial intelligence (AI), Internet 

of Things (IoT), blockchain, cloud computing, robotics, and big data analytics are 

reshaping traditional logistics operations by enabling automation, predictive planning, and 

real-time information exchange (Ivanov et al., 2019). 

Artificial intelligence applications in logistics include demand forecasting, route 

optimization, warehouse automation, and predictive maintenance. These technologies 

reduce uncertainty and improve operational planning accuracy, which are critical for 

efficient supply chain management. Similarly, IoT technologies facilitate real-time tracking 
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of goods, vehicles, and assets, improving visibility and reducing losses associated with 

theft, spoilage, or mismanagement (Ben-Daya et al., 2019). Cloud computing platforms 

further enhance coordination by enabling centralized data storage and collaborative access 

among supply chain stakeholders. 

Robotics and automation technologies are also transforming warehouse operations 

by improving picking speed, inventory accuracy, and throughput efficiency. These 

advancements reduce operational errors and labor-intensive processes, contributing to 

productivity improvements. While developed economies have experienced rapid adoption 

of such technologies, developing regions, including Africa, are gradually integrating digital 

solutions due to cost and infrastructure limitations. 

Digital Transport Systems and Intelligent Mobility 

Transportation systems constitute a central component of logistics performance, and 

digital technologies are increasingly applied to improve transport efficiency and reliability. 

Intelligent Transport Systems (ITS) integrate information and communication technologies 

with transportation infrastructure to optimize traffic flow, enhance safety, and reduce 

congestion. These systems use sensors, GPS technologies, and data analytics to monitor 

and manage transport operations in real time (Wang & Noland, 2021). 

In freight transportation, digital fleet management systems enable monitoring of 

vehicle performance, fuel consumption, and driver behavior, contributing to improved asset 

utilization and reduced operational costs. Route optimization technologies reduce travel 

time and fuel consumption, thereby improving environmental sustainability outcomes. For 

rapidly urbanizing African cities facing congestion challenges, intelligent transport 

solutions offer opportunities to improve mobility efficiency without requiring extensive 

physical infrastructure expansion. 

Smart Ports, Customs Digitalization, and Trade Facilitation 

Ports play a strategic role in international trade, and inefficiencies in port operations 

significantly increase logistics costs. Digital technologies are increasingly being used to 

transform port operations through automation, electronic documentation, and integrated 

information systems. Smart port technologies enhance cargo handling efficiency, reduce 

turnaround time, and improve coordination among port stakeholders (Heilig & Voß, 2017). 

Customs digitalization is another important component of trade facilitation. 

Electronic documentation systems reduce paperwork, administrative delays, and corruption 

risks associated with manual processes. Blockchain technology offers additional benefits by 
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providing secure and transparent digital records that improve trust and compliance in 

cross-border trade transactions. 

For African economies seeking to enhance trade competitiveness, the digitalization 

of ports and customs operations is essential for reducing logistics costs and improving 

export performance. 

Digital Supply Chains in Developing Economies 

Digital supply chain adoption in developing economies presents both opportunities 

and challenges. Infrastructure deficits, financial constraints, and limited technical capacity 

often slow adoption rates compared to developed regions (Foster et al., 2018). However, 

digital technologies also provide opportunities for leapfrogging traditional development 

stages by enabling innovative solutions such as mobile-based logistics platforms and digital 

marketplaces. 

Digital logistics platforms connect producers with transport providers and markets, 

improving access to distribution networks for small and medium enterprises. In agriculture, 

digital supply chain technologies improve traceability, reduce post-harvest losses, and 

enhance market access for farmers. These improvements contribute to food security and 

income generation in rural communities. 

Digitalization and Sustainable Development Outcomes 

The relationship between digital technologies and sustainable development has 

attracted growing scholarly attention. Digitalization contributes to economic growth by 

improving productivity, enabling innovation, and creating new employment opportunities 

(George et al., 2020). Environmental sustainability benefits arise from improved resource 

efficiency, optimized transport routes, and reduced waste. 

In logistics, digital technologies reduce emissions by improving fuel efficiency and 

optimizing transportation networks. Enhanced supply chain transparency also supports 

responsible production and consumption practices by enabling traceability and 

accountability. Digital platforms promote social inclusion by connecting marginalized 

producers to markets, thereby improving income opportunities and reducing inequality. 

Research Gap 

Despite growing literature on digital transformation and logistics, several gaps 

remain, particularly within African contexts: 

1.​ Limited conceptual integration linking digital logistics transformation with 

Sustainable Development Goals. 
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2.​ Insufficient focus on the combined effects of transport, logistics, and supply 

chain technologies on productivity outcomes. 

3.​ Lack of Africa-specific frameworks explaining how digital adoption 

contributes to economic development and sustainability. 

4.​ Limited policy-oriented conceptual studies addressing institutional 

challenges affecting technology adoption. 

This study addresses these gaps by developing an integrated conceptual framework 

linking digital technologies, logistics productivity, and sustainable development outcomes 

in Africa. 

CONCEPTUAL FRAMEWORK DEVELOPMENT: DIGITAL LOGISTICS- 

SUSTAINABLE DEVELOPMENT NEXUS 

This study proposes a conceptual framework referred to as the Digital 

Logistics–Sustainable Development Nexus (DL-SDN). The framework explains how the 

adoption of digital technologies in logistics and transportation systems influences 

productivity outcomes and contributes to Sustainable Development Goals in African 

economies. 

Digital Technology Drivers 

The first component of the framework consists of key digital technologies that 

influence logistics systems: 

●​ Artificial Intelligence and predictive analytics 

●​ Internet of Things and sensor networks 

●​ Blockchain and digital documentation systems 

●​ Big data analytics and cloud platforms 

●​ Robotics and automation technologies 

●​ Intelligent transport systems 

●​ Digital freight and logistics platforms 

These technologies enable data collection, automation, and optimization across 

logistics operations. 

Logistics and Transport Productivity Outcomes 

Digital adoption generates improvements in logistics performance, including: 

●​ Reduced transport costs and delivery time 

●​ Improved inventory accuracy and asset utilization 

●​ Enhanced coordination among supply chain actors 
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●​ Increased reliability and service quality 

●​ Reduced operational risks and disruptions 

●​ Improved infrastructure utilization efficiency 

These productivity improvements enhance competitiveness at the firm and national 

levels. 

Economic and Social Development Effects 

Productivity gains translate into broader development outcomes such as: 

●​ Increased trade volumes and export competitiveness 

●​ Industrial growth and value chain expansion 

●​ Employment creation in digital sectors 

●​ Investment attraction and private sector growth 

●​ Improved regional trade integration 

These outcomes contribute to economic transformation across African economies. 

Sustainable Development Outcomes 

The framework links logistics productivity improvements with Sustainable Development 

Goals, including: 

●​ SDG 8: Decent Work and Economic Growth 

●​ SDG 9: Industry, Innovation and Infrastructure 

●​ SDG 11: Sustainable Cities and Communities 

●​ SDG 12: Responsible Consumption and Production 

●​ SDG 13: Climate Action 

Digital logistics transformation supports sustainability through improved efficiency, 

reduced emissions, and inclusive market access. 

Moderating Factors 

The framework recognizes contextual factors influencing outcomes: 

●​ Infrastructure availability 

●​ Policy and regulatory environment 

●​ Institutional capacity 

●​ Skills and human capital 

●​ Investment financing 

●​ Public–private partnerships 

●​ Regional cooperation initiatives 

These factors determine the effectiveness of digital adoption in African contexts. 
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METHODOLOGY 

Research Design 

This study adopts a conceptual research design aimed at theory development and 

analytical synthesis rather than empirical data collection. Conceptual research is 

particularly suitable for emerging interdisciplinary areas where theoretical integration is 

required to explain complex relationships (Jaakkola, 2020). The objective is to develop a 

framework explaining how digital technologies influence logistics productivity and 

sustainable development outcomes in Africa 

Conceptual Analysis Approach 

The study follows a theory synthesis approach involving: 

1.​ Identification of relevant theoretical perspectives 

2.​ Integration of interdisciplinary literature 

3.​ Development of conceptual relationships 

4.​ Construction of an analytical framework 

The approach allows the study to connect micro-level logistics operations with 

macro-level development outcomes. 

Sources of Evidence 

The research relies on secondary sources, including: 

●​ Academic journals 

●​ International organization reports 

●​ Industry publications 

●​ Policy documents 

●​ Empirical studies on logistics and digital transformation 

These sources provide contextual insights into African logistics challenges and 

technological opportunities. 

Analytical Strategy 

The analysis examines relationships across three major dimensions: 

1.​ Digital technology adoption 

2.​ Logistics productivity improvements 

3.​ Sustainable development outcomes 

The framework also incorporates moderating institutional and infrastructural factors 

affecting technology implementation. 
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DIGITAL TECHNOLOGY APPLICATIONS IN AFRICAN LOGISTICS AND 

SUPPLY CHAINS 

Digital technologies offer transformative potential for African logistics systems by 

addressing persistent inefficiencies and enabling productivity gains across the continent’s 

diverse economic sectors. Their applications span transportation, warehousing, port 

operations, supply chain coordination, and trade facilitation. 

Artificial Intelligence (AI) in Logistics 

AI technologies are increasingly applied to optimize routing, forecast demand, and 

automate warehouse processes. Predictive analytics helps firms anticipate market demand, 

allocate resources efficiently, and reduce stockouts (Ivanov et al., 2019). In transport, 

AI-enabled route optimization reduces fuel consumption, transit time, and delivery delays, 

particularly in congested urban corridors common in African cities. 

Internet of Things (IoT) and Real-Time Monitoring 

IoT technologies use sensors to track vehicles, cargo, and equipment in real time. In 

Africa, IoT solutions reduce cargo theft, monitor perishable goods in cold chains, and 

improve fleet utilization. Real-time data enhances visibility and enables rapid responses to 

disruptions, which is critical for trade-dependent sectors like agriculture and manufacturing 

(Ben-Daya et al., 2019). 

Blockchain and Digital Documentation 

Blockchain technology supports secure, transparent, and tamper-proof 

documentation in logistics. Electronic bills of lading, customs certificates, and trade records 

reduce administrative delays and corruption risks. This is particularly relevant for African 

ports, where paper-based processes increase clearance times and logistics costs (Heilig & 

Voß, 2017). 

Robotics and Warehouse Automation 

Automation technologies, including robotic picking, automated storage systems, 

and AI-driven sorting, improve warehouse throughput, reduce human error, and enhance 

inventory management. Although investment costs remain a barrier, adoption in major 

African logistics hubs can significantly increase operational efficiency. 

Intelligent Transport Systems (ITS) 

ITS integrates digital technologies into urban and intercity transport networks to 

improve traffic management, optimize fleet utilization, and reduce congestion. GPS 
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tracking, telematics, and digital fleet management systems allow operators to monitor 

vehicle performance, improve fuel efficiency, and reduce delivery delays. 

Digital Freight Platforms and Marketplaces 

Digital logistics platforms connect shippers, carriers, and third-party service 

providers, improving transparency, reducing information asymmetry, and enabling better 

capacity utilization. These platforms empower small and medium enterprises to access 

transport services efficiently, enhancing trade inclusion and regional economic integration. 

DISCUSSION: LOGISTICS PRODUCTIVITY AND SUSTAINABLE 

DEVELOPMENT LINKAGES 

The application of digital technologies in logistics and supply chains has direct 

implications for productivity and sustainable development in Africa. Productivity gains in 

logistics influence economic, environmental, and social outcomes that align with multiple 

SDGs. 

Economic Growth and Industrial Development (SDG 8 & 9) 

Digital logistics reduces operational inefficiencies, transportation costs, and delivery 

delays. These improvements increase trade volumes, stimulate industrial productivity, and 

attract investment, contributing to economic growth and industrialization. Enhanced 

logistics also enable African countries to participate more effectively in regional and global 

value chains. 

Sustainable Cities and Communities (SDG 11) 

Urbanization is rapidly increasing the demand for efficient urban logistics. 

Intelligent transport systems and optimized delivery solutions reduce congestion, improve 

service reliability, and lower emissions, enhancing urban living conditions and economic 

activity. 

Responsible Consumption and Production (SDG 12) 

Digital supply chains improve inventory accuracy and demand forecasting, reducing 

overproduction and post-harvest losses. Traceability systems enhance responsible sourcing 

and resource use, particularly in agriculture, manufacturing, and food distribution networks. 

Climate Action and Environmental Sustainability (SDG 13) 

Optimized routing, fleet management, and predictive maintenance reduce fuel 

consumption and greenhouse gas emissions. Green logistics practices supported by digital 

technologies promote environmental sustainability and climate resilience in 

transport-dependent sectors. 
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Social Inclusion and Employment 

Digital logistics transformation creates opportunities for high-skill employment in 

technology, analytics, and system management. Mobile-based platforms enable small-scale 

producers and SMEs to access markets, improving income generation and social equity 

across rural and urban regions. 

CHALLENGES TO DIGITAL LOGISTICS ADOPTION IN AFRICA 

Despite the potential benefits, digital logistics adoption in Africa faces multiple 

barriers: 

1.​ Infrastructure deficits: Limited broadband connectivity, electricity 

instability, and underdeveloped transport networks. 

2.​ Financial constraints: High capital investment costs and limited access to 

financing hinder adoption. 

3.​ Skills gaps: Lack of trained personnel in digital analytics, AI, and supply 

chain technologies. 

4.​ Regulatory fragmentation: Differences in customs, trade, and digital 

policies across countries impede cross-border logistics. 

5.​ Data governance and cybersecurity: Weak frameworks increase risks and 

reduce stakeholder confidence. 

6.​ Organizational resistance: Change management challenges and cultural 

inertia slow adoption. 

7.​ Uneven technological maturity: Digital capabilities vary across countries, 

affecting regional integration (Foster et al., 2018; World Bank, 2023). 

POLICY AND STRATEGIC RECOMMENDATIONS 

To fully realize digital logistics benefits, African governments, industry actors, and 

development partners must: 

1.​ Invest in digital and physical infrastructure: Broadband, energy, smart transport 

networks, and logistics hubs. 

2.​ Harmonize regulations and trade policies: Facilitate cross-border logistics 

integration under AfCFTA frameworks. 

3.​ Develop human capital: Introduce digital logistics curricula, vocational training, 

and continuous professional development. 

4.​ Promote technology adoption incentives: Tax relief, grants, and public-private 

partnerships to offset initial investment costs. 
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5.​ Strengthen data governance and cybersecurity: Clear frameworks for data 

protection, privacy, and cyber-risk management. 

6.​ Encourage inclusive digital transformation: Ensure SMEs, rural producers, and 

informal actors benefit from digital logistics platforms. 

7.​ Support innovation ecosystems: Incubators, research centers, and technology hubs 

to develop locally relevant solutions. 

CONCLUSION 

Digital technologies offer a transformative pathway for enhancing logistics, 

transport, and supply chain productivity across Africa while contributing to Sustainable 

Development Goals. Intelligent transport systems, AI, IoT, blockchain, robotics, and digital 

platforms improve operational efficiency, reduce transaction costs, enhance trade 

facilitation, and strengthen supply chain resilience. These productivity gains translate into 

broader economic, social, and environmental benefits aligned with SDGs. 

However, structural barriers, including infrastructure deficits, regulatory 

fragmentation, skills shortages, and financial constraints, must be addressed to realize these 

opportunities. Strategic investments, policy harmonization, capacity building, and inclusive 

technology adoption are essential for maximizing the impact of digital logistics 

transformation. 

The study contributes an integrated conceptual framework - the Digital 

Logistics–Sustainable Development Nexus - that links technological adoption, logistics 

productivity, and sustainable development outcomes. Future research should empirically 

validate these relationships across African countries, quantify productivity gains, and assess 

SDG contributions resulting from digital logistics transformation. 
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