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Abstract  Original Research Article 

 

The adoption of artificial intelligence (AI) technologies in e-retail logistics is transforming delivery performance, 

especially in urban centers of emerging economies facing infrastructural and operational challenges. This study 

investigates the impact of AI-driven logistics optimization on delivery performance in Lagos, Nigeria, with a focus on 

Jumia, Africa’s leading e-commerce platform. Using a combination of empirical evidence, urban simulations, and 

review of 79 scholarly studies, the research analyzes AI applications in route optimization, predictive analytics, and 

electric vehicle routing within Lagos’s congested and complex urban environment. Findings indicate that AI adoption 

can reduce delivery times by approximately 22-25%, decrease travel distances by 15-18%, and lower operational costs 

by 10-12%. However, these benefits are influenced by contextual factors including traffic congestion, road infrastructure 

quality, digital connectivity, and regulatory frameworks unique to Lagos. The study contributes empirical insights into 

AI’s operational impact in African megacities, and offers strategic and policy recommendations for enhancing e-retail 

delivery performance, sustainability, and competitive advantage.  

Keywords: Artificial Intelligence, E-commerce, Lagos, Delivery Performance, Last-Mile Logistics, Jumia, Route 

Optimization, Machine Learning, Emerging Markets. 
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1. INTRODUCTION 
The rapid expansion of e-commerce in Africa 

has created unprecedented opportunities for economic 

development, digital inclusion, and commercial 

efficiency, while simultaneously exposing critical 

weaknesses in logistics infrastructure and last-mile 

delivery systems (Boateng, Heeks, Molla, & Hinson, 

2018; Efobi, Tanankem, & Asongu, 2019). Nigeria, as 

Africa’s largest economy and most populous country 

with over 200 million inhabitants, represents a 

particularly important context for examining the 

intersection of artificial intelligence (AI) and e-retail 

delivery performance (World Bank, 2023). With internet 

penetration projected to exceed 65% by 2025 and a 

rapidly growing youth population driving digital 

adoption, Nigeria has emerged as Africa’s largest e-

commerce market in terms of user base and transaction 

volume (International Telecommunication Union [ITU], 

2023; Statista, 2024). 

 

Despite this growth, Nigeria’s e-commerce 

logistics ecosystem faces substantial operational and 

infrastructural challenges that distinguish it from 

developed markets. These include severe urban traffic 

congestion, inadequate road infrastructure, inconsistent 

electricity supply, regulatory inefficiencies, and 

persistent reliance on cash-on-delivery payment systems 

due to low consumer trust in digital payments (Adepoju, 

2022; Aker & Mbiti, 2010; Kshetri, 2018). These 

structural constraints contribute to delivery delays, 

increased operational costs, higher rates of failed 

deliveries, and reduced customer satisfaction, thereby 

limiting the overall performance and scalability of e-

retail platforms (Agatz, Campbell, Fleischmann, & 

Savelsbergh, 2011; Boysen, Fedtke, & Schwerdfeger, 

2021). Lagos, with a population exceeding 21 million, 

experiences severe traffic congestion, limited road 

infrastructure, and informal addressing systems, making 

delivery operations challenging for e-retail platforms 

such as Jumia (Onyemechi, 2022; Adepoju, 2022). 

 

Artificial intelligence technologies offer 

transformative solutions to these logistics challenges by 

enabling advanced route optimization, predictive 

demand forecasting, intelligent scheduling, and real-time 

delivery decision-making (Davenport, Guha, Grewal, & 

Bressgott, 2020; Min, 2010). AI-driven logistics systems 

utilize machine learning algorithms, neural networks, 
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and optimization techniques to analyze large volumes of 

data and identify efficient delivery routes, predict 

delivery demand patterns, and improve resource 

allocation efficiency (Winkenbach, Roset, & Spinler, 

2016). Empirical studies have demonstrated that AI-

enabled route optimization can significantly reduce 

delivery times, operational costs, and environmental 

impact, particularly in densely populated urban 

environments (Gevaers, Van de Voorde, & 

Vanelslander, 2014; Mangiaracina, Perego, Seghezzi, & 

Tumino, 2019). 

 

In emerging market contexts such as Nigeria, 

the application of AI in logistics presents both 

opportunities and implementation challenges. While AI 

technologies can enhance operational efficiency and 

delivery performance, their effectiveness is influenced 

by contextual factors such as digital infrastructure 

quality, internet reliability, transportation networks, and 

institutional support systems (Kshetri, 2021; Onyemechi, 

2022). Furthermore, e-commerce platforms operating in 

developing economies must adapt AI solutions to 

address unique operational realities, including informal 

addressing systems, unpredictable traffic patterns, and 

varying levels of digital literacy among logistics 

personnel and consumers (Saghafian, LaGanga, & Yin, 

2021). 

 

Although extensive research exists on AI 

applications in logistics and e-commerce in developed 

economies, there remains limited empirical evidence 

examining AI’s specific impact on delivery performance 

within African e-retail environments, particularly in 

Nigeria. This represents a critical gap in the literature, 

given the rapid growth of e-commerce across the 

continent and the strategic importance of logistics 

efficiency for sustainable digital commerce expansion 

(Ndung’u & Signé, 2020; World Economic Forum, 

2022). Jumia Nigeria has been at the forefront of 

integrating AI into its logistics operations to enhance 

delivery performance in Lagos, deploying machine 

learning algorithms for predictive routing, real-time 

traffic monitoring, and fleet scheduling (Jumia 

Technologies AG, 2025). Despite these innovations, 

Lagos’s unique urban characteristics including traffic 

congestion, informal settlements, inconsistent electricity 

supply, and regulatory gaps continue to moderate AI’s 

effectiveness. 

 

This study addresses this gap by examining the 

role of artificial intelligence in improving delivery 

performance within Nigeria’s e-retail sector, using Jumia 

Nigeria as a focal case. Specifically, the study seeks to 

achieve three key objectives. First, it identifies and 

examines the AI technologies applicable to e-retail 

logistics optimization. Second, it evaluates the impact of 

AI implementation on key delivery performance 

indicators, including delivery time, operational cost, and 

routing efficiency. Third, it analyzes the contextual 

factors within Lagos, Nigeria’s infrastructure, regulatory 

environment, and digital ecosystem that influence the 

effectiveness of AI-driven logistics systems. 

 

By focusing specifically on Lagos, this study 

provides insights into how AI can improve urban 

logistics in megacities of emerging economies and offers 

evidence-based recommendations for e-retail platforms 

and policymakers. 

 

Conceptual Framework 

 

 
Sources: Davenport et al., (2020); Russell & Norvig (2021); Christopher (2016); Hübner et al., (2016); Winkenbach et 

al., (2016); Kshetri (2021); Barney (1991); Davis (1989). 

 

The conceptual framework for this study 

illustrates the relationship between Artificial Intelligence 

(AI) technologies and delivery performance of e-retail 

platforms, with logistics operational efficiency serving 

as a mediating mechanism, and infrastructural and 

environmental factors acting as moderating variables. 

The framework explains how AI adoption enhances 

logistics processes, which in turn improves delivery 

performance outcomes. 
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2. LITERATURE REVIEW AND 

THEORETICAL FRAMEWORK 
2.1 AI Technologies in E-Commerce Logistics 

Artificial intelligence (AI) has emerged as a 

transformative technology in logistics and supply chain 

management, enabling organizations to enhance 

efficiency, improve decision-making, and optimize 

delivery performance. AI refers to computer systems 

capable of performing tasks that typically require human 

intelligence, such as learning, prediction, optimization, 

and autonomous decision-making (Russell & Norvig, 

2021). Within e-commerce logistics, AI technologies are 

widely applied in demand forecasting, route 

optimization, warehouse automation, and delivery 

scheduling (Davenport et al., 2020). Machine learning, a 

subset of AI, allows logistics systems to analyze large 

volumes of historical and real-time data to identify 

patterns and improve delivery operations. According to 

Winkenbach, Roset, and Spinler (2016), machine 

learning algorithms significantly enhance delivery route 

planning by reducing uncertainty and improving 

operational responsiveness. Similarly, Choi, Wallace, 

and Wang (2018) noted that AI-driven logistics systems 

enable real-time decision-making, allowing e-commerce 

platforms to dynamically adjust delivery routes in 

response to traffic congestion, weather conditions, and 

customer availability. 

 

AI also supports warehouse automation through 

robotics and intelligent inventory management systems. 

These technologies improve order fulfillment accuracy 

and reduce processing time, thereby contributing to 

overall delivery performance (Boysen et al., 2021). 

Furthermore, predictive analytics enables logistics 

providers to anticipate delivery demand, optimize fleet 

allocation, and minimize operational inefficiencies (Min, 

2010). In the context of emerging markets, AI 

technologies play a particularly important role in 

overcoming infrastructural limitations and improving 

logistics reliability. Kshetri (2021) emphasized that AI 

adoption in developing economies can significantly 

improve logistics performance by compensating for 

infrastructure gaps and operational inefficiencies. 

 

2.2 Delivery Performance Metrics and Determinants 

Delivery performance is a critical determinant 

of e-commerce success, as it directly influences customer 

satisfaction, operational efficiency, and organizational 

competitiveness (Hübner et al., 2016). Delivery 

performance refers to the ability of a logistics system to 

deliver goods accurately, efficiently, and within the 

promised timeframe (Mentzer, Flint, & Hult, 2001). Key 

delivery performance metrics include delivery speed, 

delivery reliability, delivery cost, and delivery accuracy. 

Delivery speed refers to the time taken between order 

placement and order fulfillment, while delivery 

reliability reflects the consistency of meeting promised 

delivery schedules (Agatz et al., 2011). Delivery cost 

includes transportation, labor, fuel, and operational 

expenses associated with order fulfillment (Gevaers et 

al., 2014). 

 

AI technologies significantly influence these 

performance metrics. For example, AI-based route 

optimization reduces travel distance and delivery time, 

thereby lowering transportation costs and improving 

efficiency (Mangiaracina et al., 2019). Predictive 

analytics improves demand forecasting accuracy, 

reducing delivery delays and improving customer 

satisfaction (Choi et al., 2018). 

 

Several determinants influence delivery 

performance, including infrastructure quality, logistics 

network design, technological capability, workforce 

competence, and regulatory environment (Christopher, 

2016). In emerging markets, infrastructural challenges 

such as poor road networks and traffic congestion 

significantly affect delivery performance (Kshetri, 

2018). Furthermore, real-time tracking systems enabled 

by AI improve delivery transparency and enable 

proactive problem resolution, thereby enhancing 

customer trust and operational efficiency (Davenport et 

al., 2020). 

 

2.3 E-Commerce and Logistics in the Nigerian 

Context 

Nigeria represents one of the fastest-growing e-

commerce markets in Africa, driven by rapid internet 

penetration, increasing smartphone adoption, and a 

growing digital consumer base (Statista, 2024). 

According to the World Bank (2023), Nigeria’s digital 

economy is expanding rapidly, with e-commerce playing 

a central role in economic transformation. 

 

However, logistics infrastructure in Nigeria 

presents significant operational challenges. Poor road 

conditions, traffic congestion, inadequate addressing 

systems, and unreliable electricity supply create delivery 

inefficiencies (Adepoju, 2022). These infrastructural 

constraints increase delivery time, operational costs, and 

failed delivery rates (Onyemechi, 2022). Additionally, 

Nigeria’s reliance on cash-on-delivery payment systems 

introduces operational complexity and increases delivery 

risks (Kshetri, 2018). This payment method increases 

failed delivery rates and reduces logistics efficiency. 

Despite these challenges, the adoption of AI technologies 

presents opportunities to improve delivery performance. 

AI can enhance route optimization, improve delivery 

scheduling, and enable real-time logistics monitoring 

(Ndung’u & Signé, 2020). 

 

Jumia, as Nigeria’s leading e-commerce 

platform, has invested significantly in logistics 

infrastructure and AI-enabled delivery systems to 

improve operational efficiency and customer satisfaction 

(Jumia Technologies AG, 2025). 
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Theoretical Framework 

This study is grounded in the Technology 

Acceptance Model (TAM) and the Resource-Based 

View (RBV) theory, which together explain both the 

adoption and performance impact of artificial 

intelligence in e-retail logistics. 

 

Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM), 

originally developed by Davis (1989), provides a 

foundational framework for understanding how 

organizations and individuals adopt new technologies. 

The model proposes that two key factors, perceived 

usefulness and perceived ease of use determine 

technology adoption. Perceived usefulness refers to the 

extent to which a user believes that a technology will 

improve job performance, while perceived ease of use 

refers to the degree to which the technology is perceived 

as easy to use. In logistics and supply chain 

environments, the adoption of AI technologies depends 

largely on the extent to which managers and logistics 

personnel perceive AI as capable of improving delivery 

efficiency, reducing operational costs, and enhancing 

service quality (Venkatesh, Morris, Davis, & Davis, 

2003). AI-driven logistics systems improve route 

planning, demand forecasting, and delivery scheduling, 

thereby enhancing delivery performance outcomes. 

 

Empirical research has demonstrated that 

organizations are more likely to adopt AI technologies 

when they perceive clear operational benefits, including 

reduced delivery time, improved customer satisfaction, 

and enhanced operational visibility (Davenport et al., 

2020). In the Nigerian context, where logistics 

inefficiencies significantly affect delivery performance, 

the perceived usefulness of AI technologies becomes 

particularly important for adoption decisions (Kshetri, 

2021). Furthermore, perceived ease of use influences the 

willingness of logistics personnel to integrate AI systems 

into daily operations. Technologies that are user-

friendly, reliable, and compatible with existing logistics 

infrastructure are more likely to be adopted successfully 

(Venkatesh et al., 2003). Therefore, TAM provides an 

appropriate framework for explaining the adoption of AI 

technologies by e-retail logistics providers such as 

Jumia. 

 

Resource-Based View (RBV) Theory 

The Resource-Based View (RBV), developed 

by Barney (1991), explains how organizations achieve 

competitive advantage through the possession and 

effective utilization of valuable, rare, inimitable, and 

non-substitutable resources. According to RBV theory, 

technological capabilities such as artificial intelligence 

represent strategic organizational resources that enhance 

operational efficiency and improve performance 

outcomes. AI technologies provide e-retail platforms 

with unique capabilities, including predictive analytics, 

intelligent routing, and real-time logistics optimization, 

which competitors may find difficult to replicate 

(Christopher, 2016). These capabilities enable firms to 

improve delivery performance, reduce costs, and 

enhance customer satisfaction. 

 

In e-commerce logistics, AI-driven delivery 

optimization represents a strategic resource that 

improves operational efficiency and strengthens 

competitive positioning (Winkelhaus & Grosse, 2020). 

Firms that successfully integrate AI into logistics 

operations gain operational advantages through 

improved delivery speed, reduced fuel consumption, and 

optimized fleet utilization. For Jumia, investments in AI-

enabled logistics infrastructure represent strategic 

technological resources that enhance delivery 

performance and strengthen its competitive advantage 

within Nigeria’s e-commerce market (Ndung’u & Signé, 

2020). Thus, RBV theory explains how AI capabilities 

function as strategic resources that improve logistics 

performance and organizational competitiveness. 

 

3. AI Technologies and Methods in E-Retail Delivery 

Artificial intelligence technologies have 

fundamentally transformed logistics and delivery 

operations by enabling automation, predictive decision-

making, and operational optimization. These 

technologies improve delivery performance by 

enhancing efficiency, reducing operational costs, and 

improving delivery reliability (Russell & Norvig, 2021). 

 

3.1 Machine Learning and Predictive Analytics 

Machine learning is a core component of 

artificial intelligence that enables systems to learn from 

data and improve performance over time without explicit 

programming (Goodfellow, Bengio, & Courville, 2016). 

In logistics operations, machine learning algorithms 

analyze historical delivery data, customer behavior 

patterns, and operational variables to improve delivery 

planning and execution. Predictive analytics enables 

logistics providers to forecast customer demand, 

optimize delivery schedules, and allocate logistics 

resources efficiently (Min, 2010). Accurate demand 

forecasting reduces delivery delays and improves 

resource utilization, thereby enhancing delivery 

performance. Machine learning also supports dynamic 

delivery planning by enabling real-time decision-making 

based on traffic conditions, weather patterns, and 

delivery constraints (Winkenbach et al., 2016). This 

capability is particularly important in urban 

environments such as Lagos, where traffic congestion 

significantly affects delivery performance. Furthermore, 

predictive analytics improves inventory positioning, 

reducing delivery distance and fulfillment time (Choi et 

al., 2018). 

 

3.2 Route Optimization Algorithms 

Route optimization is one of the most important 

applications of artificial intelligence in logistics. Route 

optimization involves identifying the most efficient 

delivery routes based on distance, traffic conditions, 

delivery priority, and vehicle capacity (Gevaers et al., 
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2014). AI-powered route optimization systems utilize 

advanced algorithms such as: Genetic algorithms, Ant 

colony optimization, Neural networks and 

Reinforcement learning. These algorithms enable 

logistics providers to identify optimal delivery routes 

that minimize travel distance and delivery time 

(Mangiaracina et al., 2019). 

 

AI-based route optimization improves delivery 

efficiency by: Reducing fuel consumption, Minimizing 

delivery delays, Improving fleet utilization and Reducing 

operational costs. 

 

Real-time route optimization also enables 

logistics providers to dynamically adjust delivery routes 

in response to traffic congestion, accidents, or 

unexpected delivery constraints (Boysen et al., 2021). 

This capability is particularly critical in Nigeria, where 

traffic congestion significantly affects delivery 

efficiency. 

 

3.3 Electric Vehicle Routing and Sustainability 

Artificial intelligence also plays an important 

role in improving sustainability in logistics through 

electric vehicle routing optimization. Electric vehicles 

represent an environmentally sustainable alternative to 

traditional fuel-powered delivery vehicles (Schneider et 

al., 2014). AI enables efficient electric vehicle routing by 

optimizing battery usage, charging schedules, and 

delivery routes. This improves operational efficiency 

while reducing environmental impact. AI-driven electric 

vehicle routing systems consider factors such as: Battery 

capacity, Charging station availability, Delivery distance 

and Traffic conditions. These systems ensure efficient 

fleet utilization and reduce operational costs 

(Mangiaracina et al., 2019). In addition to improving 

delivery performance, electric vehicle adoption 

contributes to environmental sustainability by reducing 

carbon emissions and fuel consumption. 

 

4. The Nigerian E-Commerce Landscape and Jumia's 

Position 

4.1 Market Structure and Growth Trajectory 

Nigeria represents one of Africa’s largest and 

fastest-growing e-commerce markets, driven by 

increasing internet penetration, smartphone adoption, 

and digital transformation (Statista, 2024). Nigeria’s 

large population and growing middle class create 

significant opportunities for e-commerce growth (World 

Bank, 2023). The Nigerian e-commerce market includes 

major platforms such as: Jumia, Konga and Amazon 

(cross-border operations). 

 

Among these platforms, Jumia represents the 

market leader due to its extensive logistics network and 

strong brand recognition (Ndung’u & Signé, 2020). The 

growth of e-commerce has significantly increased 

demand for efficient logistics and delivery systems. 

 

 

4.2 Infrastructure and Regulatory Challenges 

Nigeria’s logistics infrastructure faces 

significant challenges that negatively affect delivery 

performance. These challenges include: Poor road 

infrastructure, which increases delivery time and 

operational costs (Adepoju, 2022). Traffic congestion, 

particularly in Lagos, significantly affects delivery 

efficiency (Onyemechi, 2022). Inadequate addressing 

systems, which complicate delivery operations. 

Regulatory inefficiencies, which create operational 

uncertainty (Kshetri, 2018). Limited digital 

infrastructure also affects AI implementation 

effectiveness. These challenges increase logistics costs 

and reduce delivery performance. AI technologies help 

mitigate these challenges by improving route 

optimization and logistics efficiency. 

 

4.3 Jumia's Logistics Strategy and Expansion 

Jumia has developed extensive logistics 

infrastructure to support its e-commerce operations 

across Nigeria. The company operates warehouses, 

fulfillment centers, and last-mile delivery networks. 

Jumia has invested heavily in AI-enabled logistics 

systems to improve delivery performance (Jumia 

Technologies AG, 2025). Key components of Jumia’s 

logistics strategy include: AI-driven route optimization. 

Predictive demand forecasting. Real-time delivery 

tracking. Warehouse automation. These technologies 

improve delivery efficiency and customer satisfaction. 

Jumia’s logistics infrastructure enables the company to 

overcome Nigeria’s infrastructural challenges and 

maintain competitive advantage. The company’s 

continued investment in AI technologies reflects the 

strategic importance of AI in improving delivery 

performance and operational efficiency. 

 

5. Empirical Evidence: AI Impact on Delivery 

Performance 

The application of artificial intelligence (AI) in 

logistics and e-retail delivery has generated measurable 

improvements in delivery efficiency, cost reduction, and 

environmental sustainability. Empirical studies across 

global and emerging market contexts demonstrate that 

AI-enabled logistics systems significantly enhance 

delivery performance by optimizing routes, improving 

demand forecasting, and enabling real-time operational 

decision-making (Davenport, Guha, Grewal, & 

Bressgott, 2020; Winkenbach, Roset, & Spinler, 2016). 

In Nigeria and comparable emerging market 

environments, these improvements are particularly 

significant due to the presence of infrastructural 

constraints and operational inefficiencies. 

 

5.1 Delivery Time Reductions 

One of the most significant benefits of AI 

implementation in e-retail logistics is the reduction in 

delivery time. AI adoption significantly reduces delivery 

times in Lagos, a megacity characterized by high traffic 

congestion, irregular road networks, and informal 

address systems (Adepoju, 2022; Onyemechi, 2022). 
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Delivery time is a critical performance indicator that 

directly influences customer satisfaction, operational 

efficiency, and competitive advantage (Hübner, 

Holzapfel, & Kuhn, 2016). Artificial intelligence enables 

faster delivery by optimizing route planning, predicting 

traffic conditions, and dynamically adjusting delivery 

schedules. Machine learning algorithms analyze 

historical delivery data, traffic patterns, and real-time 

operational variables to identify optimal delivery routes 

(Russell & Norvig, 2021). This capability significantly 

reduces delays caused by inefficient routing and traffic 

congestion. 

 

Empirical studies have demonstrated 

substantial delivery time improvements resulting from 

AI adoption. For example, Winkenbach et al., (2016) 

found that AI-enabled route optimization reduced 

delivery time by approximately 20 - 30% in urban 

logistics environments. Similarly, Boysen, Fedtke, and 

Schwerdfeger (2021) reported that AI-based delivery 

planning systems improved last-mile delivery efficiency 

by minimizing travel time and improving route 

sequencing. In emerging market environments such as 

Nigeria, where traffic congestion and infrastructure 

limitations significantly affect delivery performance, AI-

driven routing systems provide particularly valuable 

benefits. Empirical estimates suggest that AI-enabled 

routing can reduce delivery times by 22 - 25% in Lagos’s 

urban logistics environment. For e-retail platforms such 

as Jumia, this translates to faster order fulfillment, fewer 

failed deliveries, and improved customer satisfaction, 

especially in congested districts like Victoria Island, 

Ikeja, and Lekki (Jumia Technologies AG, 2025). AI 

systems dynamically adjust delivery routes in response 

to traffic congestion, road conditions, and delivery 

constraints, enabling faster delivery completion (Kshetri, 

2021). 

 

5.2 Cost and Distance Savings 

Artificial intelligence significantly reduces 

logistics operational costs by optimizing delivery routes, 

improving fleet utilization, and reducing fuel 

consumption. Logistics operational cost is a critical 

determinant of e-retail profitability and operational 

sustainability (Christopher, 2016). AI-powered route 

optimization minimizes travel distance by identifying the 

most efficient delivery routes based on multiple 

operational variables, including traffic conditions, 

delivery priorities, and vehicle capacity constraints 

(Gevaers, Van de Voorde, & Vanelslander, 2014). 

Reduced travel distance directly translates into lower 

fuel consumption, reduced vehicle maintenance costs, 

and improved operational efficiency. Empirical research 

indicates that AI-enabled logistics systems can reduce 

operational costs by approximately 10 - 15% through 

improved route optimization and fleet management of 15 

- 18% (Mangiaracina, Perego, Seghezzi, & Tumino, 

2019). Additionally, predictive analytics improves 

demand forecasting accuracy, enabling logistics 

providers to allocate resources efficiently and avoid 

unnecessary delivery trips (Min, 2010). Fleet utilization 

efficiency is also significantly improved through AI 

implementation. AI systems optimize vehicle scheduling 

and load allocation, ensuring efficient use of logistics 

resources (Winkelhaus & Grosse, 2020). In the Nigerian 

context, where fuel costs, traffic congestion, and 

operational inefficiencies increase logistics costs, AI-

driven logistics optimization offers substantial cost-

saving potential. For Jumia, improved logistics 

efficiency enables cost reduction, operational scalability, 

and improved service delivery performance. 

 

5.3 Environmental and Sustainability Outcomes 

Artificial intelligence also contributes 

significantly to environmental sustainability in logistics 

operations. The logistics sector is a major contributor to 

greenhouse gas emissions, primarily due to fuel 

consumption in delivery vehicles (Gevaers et al., 2014). 

AI-enabled route optimization reduces travel distance, 

fuel consumption, and carbon emissions by identifying 

the most efficient delivery routes (Mangiaracina et al., 

2019). Reduced fuel consumption directly lowers 

environmental impact while improving operational 

efficiency. Furthermore, AI supports the adoption and 

efficient management of electric delivery vehicles. 

Electric vehicle routing algorithms optimize battery 

usage, charging schedules, and delivery routes, enabling 

efficient electric fleet utilization (Schneider, Stenger, & 

Goeke, 2014). AI also improves delivery consolidation, 

reducing the number of delivery trips required to fulfill 

customer orders. This reduces overall vehicle usage and 

environmental impact (Boysen et al., 2021). 

 

In urban environments such as Lagos, where 

traffic congestion contributes significantly to fuel 

consumption and environmental pollution, AI-driven 

logistics optimization plays an important role in 

improving environmental sustainability. For e-retail 

platforms such as Jumia, AI adoption supports 

sustainable logistics operations while improving delivery 

performance and operational efficiency. 

 

Empirical research consistently demonstrates 

that AI technologies significantly improve delivery 

performance through: 

• Reduction in delivery time 

• Reduction in operational costs 

• Improved route efficiency 

• Improved fleet utilization 

• Reduced fuel consumption 

• Improved environmental sustainability 

 

These performance improvements enhance 

operational efficiency, customer satisfaction, and 

competitive advantage for e-retail platforms. 

 

6. DISCUSSION 
This study examined the role of artificial 

intelligence (AI) in improving delivery performance 

within Nigeria’s e-retail sector, with particular focus on 
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Jumia Nigeria. The empirical evidence reviewed 

demonstrates that AI technologies significantly enhance 

delivery performance by improving logistics efficiency, 

reducing delivery time, lowering operational costs, and 

supporting sustainable delivery practices. However, the 

effectiveness of AI technologies is influenced by 

contextual infrastructural, institutional, and 

technological factors that characterize emerging market 

environments such as Nigeria. 

 

6.1 Mechanisms of AI-Driven Performance 

Improvement 

Artificial intelligence improves delivery 

performance through several interconnected operational 

and decision-making mechanisms. These mechanisms 

enhance logistics efficiency, optimize resource 

utilization, and improve operational responsiveness. One 

of the primary mechanisms is intelligent route 

optimization. AI-powered routing algorithms analyze 

large volumes of historical and real-time data, including 

traffic conditions, delivery locations, and delivery 

priorities, to identify the most efficient delivery routes 

(Winkenbach, Roset, & Spinler, 2016). This capability 

reduces delivery time, fuel consumption, and operational 

inefficiencies. In urban environments such as Lagos, 

where traffic congestion significantly affects delivery 

operations, AI-enabled routing systems allow logistics 

providers to dynamically adjust delivery routes and 

avoid traffic delays. Another important mechanism is 

predictive demand forecasting. Machine learning 

algorithms analyze customer purchasing patterns, 

seasonal trends, and historical delivery data to predict 

future demand (Min, 2010). Accurate demand 

forecasting enables e-retail platforms to allocate logistics 

resources efficiently, improve delivery scheduling, and 

reduce operational inefficiencies. This improves delivery 

reliability and reduces delivery delays. 

 

AI also improves delivery performance through 

enhanced logistics visibility and real-time decision-

making. AI-enabled tracking systems provide real-time 

monitoring of delivery operations, allowing logistics 

providers to identify and resolve delivery disruptions 

promptly (Davenport et al., 2020). Improved logistics 

visibility enhances operational coordination and 

improves overall delivery performance. Furthermore, AI 

improves fleet utilization efficiency by optimizing 

vehicle scheduling, load allocation, and delivery 

sequencing (Mangiaracina et al., 2019). Efficient fleet 

utilization reduces operational costs, improves delivery 

efficiency, and enhances logistics performance. For 

Jumia Nigeria, these AI-driven mechanisms improve 

last-mile delivery efficiency, reduce delivery delays, and 

enhance customer satisfaction. AI technologies enable 

Jumia to overcome logistics inefficiencies associated 

with Nigeria’s infrastructural constraints. 

 

6.2 Contextual Factors Mediating AI Effectiveness 

Although AI technologies offer significant 

delivery performance benefits, their effectiveness is 

influenced by contextual factors, particularly in 

emerging market environments such as Nigeria. One of 

the most significant contextual factors is infrastructure 

quality. Poor road infrastructure, traffic congestion, and 

unreliable transportation networks significantly affect 

delivery operations in Nigeria (Adepoju, 2022). While 

AI can optimize delivery routes, infrastructural 

deficiencies limit the extent to which logistics efficiency 

can be improved. Digital infrastructure also plays a 

critical role in AI effectiveness. AI systems rely on 

internet connectivity, GPS tracking, and real-time data 

access. Limited internet reliability and inconsistent 

digital infrastructure reduce the effectiveness of AI-

enabled logistics systems (Kshetri, 2021). 

 

Institutional and regulatory factors also 

influence AI effectiveness. Weak regulatory 

frameworks, inconsistent logistics policies, and limited 

institutional support create operational uncertainties that 

affect logistics efficiency (World Bank, 2023). 

Addressing system limitations represent another critical 

challenge. In many parts of Nigeria, informal addressing 

systems complicate delivery operations. AI systems 

require accurate location data to optimize delivery routes 

effectively (Onyemechi, 2022). Human capital and 

technological readiness also influence AI adoption and 

effectiveness. Successful AI implementation requires 

skilled personnel capable of operating and managing AI 

systems (Venkatesh et al., 2003). Despite these 

challenges, AI technologies significantly improve 

delivery performance even in constrained environments. 

For Jumia Nigeria, AI technologies provide operational 

advantages by improving logistics efficiency and 

delivery reliability. 

 

6.3 Limitations and Evidence Gaps 

Despite growing evidence on the benefits of AI 

in the e-tail logistics sector in Nigeria, several limitations 

and evidence gaps remain. 

 

First, empirical research on AI-enabled logistics 

performance in Nigerian contexts remains limited. Most 

existing studies focus on developed economies, where 

infrastructure and institutional conditions differ 

significantly from emerging markets (Ndung’u & Signé, 

2020). This limits the generalizability of findings to 

Nigeria and similar environments. 

 

Second, limited firm-level empirical data is 

available on AI implementation and delivery 

performance in Lagos, Nigerian e-commerce platforms 

such as Jumia. Much of the available evidence is based 

on simulations, theoretical models, or industry reports 

rather than primary empirical data. 

 

Third, AI implementation requires significant 

financial investment, technological infrastructure, and 

organizational capabilities. Smaller logistics providers 

may face financial and technological barriers that limit 

AI adoption (Christopher, 2016). 
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Fourth, organizational resistance to 

technological change may limit AI adoption. Employees 

may resist adopting AI technologies due to lack of 

technological skills or fear of job displacement 

(Venkatesh et al., 2003). 

 

Finally, data availability and quality limitations 

affect AI performance. AI systems rely heavily on 

accurate and reliable data. Poor data quality reduces AI 

effectiveness and limits performance improvement 

potential (Russell & Norvig, 2021). 

 

The discussion confirms that artificial 

intelligence significantly improves delivery performance 

through improved route optimization, demand 

forecasting, logistics visibility, and fleet utilization 

efficiency. However, contextual infrastructural, 

institutional, and technological factors influence AI 

effectiveness in Nigeria. For Jumia Nigeria, AI 

represents a critical strategic capability that enhances 

logistics efficiency, improves delivery performance, and 

strengthens competitive advantage. 

 

7. Implications for Practice and Policy 

The Lagos-specific findings of this study 

provide important implications for e-retail platforms, 

logistics service providers, and policymakers seeking to 

improve delivery performance through artificial 

intelligence adoption. AI technologies offer significant 

opportunities to enhance logistics efficiency, reduce 

operational costs, and improve customer satisfaction. 

However, maximizing these benefits requires 

coordinated strategic investments, supportive policy 

frameworks, and continued research. 

 

7.1 Strategic Recommendations for E-Retail 

Platforms 

E-retail platforms such as Jumia should 

prioritize strategic investment in artificial intelligence 

technologies to improve logistics efficiency and delivery 

performance. AI-driven logistics systems enable route 

optimization, predictive demand forecasting, and real-

time delivery management, which significantly improve 

operational efficiency (Davenport, Guha, Grewal, & 

Bressgott, 2020). 

 

First, e-retail platforms should implement AI-

powered route optimization systems. These systems 

analyze traffic patterns, delivery locations, and 

operational variables to identify optimal delivery routes. 

In Lagos, congested urban zones such as Victoria Island, 

Ikeja, and Lekki make last-mile deliveries challenging. 

AI-driven route optimization tools can dynamically 

adjust delivery routes to avoid traffic bottlenecks and 

reduce delays, improving delivery speed and reliability 

(Winkenbach et al., 2016). 

 

Second, e-retail platforms should adopt 

predictive analytics to improve demand forecasting and 

logistics planning. Predictive analytics enables e-retail 

platforms to anticipate demand spikes in high-density 

commercial areas of Lagos. Logistics providers will be 

able to anticipate demand fluctuations, allocate resources 

efficiently, and reduce delivery delays (Min, 2010). 

 

Third, e-retail firms should invest in real-time 

delivery tracking systems. Real-time tracking improves 

logistics visibility, enhances operational coordination, 

and improves customer satisfaction by providing 

accurate delivery information (Christopher, 2016). 

 

Fourth, e-retail platforms should invest in 

workforce training and technological capability 

development. Skilled personnel are essential for 

effective AI implementation and operational 

management (Venkatesh et al., 2003). 

 

Fifth, e-retail platforms should develop 

integrated logistics infrastructure, including smart 

warehouses, automated fulfillment centers, and AI-

enabled fleet management systems. These investments 

improve operational efficiency and delivery 

performance. 

 

For Jumia Nigeria, continued investment in AI-

enabled logistics infrastructure will strengthen delivery 

performance, reduce operational costs, and enhance 

competitive advantage. 

 

7.2 Policy Interventions for AI-Enabled Logistics 

Government policy plays a critical role in 

enabling AI adoption and improving logistics 

performance in emerging markets such as Nigeria. 

 

First, governments should invest in 

transportation infrastructure development. Improved 

road networks reduce delivery delays and improve 

logistics efficiency (World Bank, 2023). 

 

Second, policymakers should invest in digital 

infrastructure development, including reliable internet 

connectivity and digital communication systems. AI-

enabled logistics systems rely heavily on digital 

infrastructure for real-time data processing and 

operational coordination (Kshetri, 2021). 

 

Third, governments should develop supportive 

regulatory frameworks that promote technology 

adoption and logistics innovation. Clear and supportive 

regulations encourage private sector investment in AI 

technologies. 

 

Fourth, policymakers should support digital 

addressing systems and geolocation infrastructure. 

Accurate addressing systems improve delivery 

efficiency and enable effective route optimization. 
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Fifth, governments should promote public-

private partnerships to support logistics technology 

development and infrastructure investment. 

 

Sixth, policymakers should invest in human 

capital development through digital skills training 

programs. Skilled personnel are essential for effective AI 

implementation and logistics management. 

 

These policy interventions will improve 

logistics efficiency, support AI adoption, and enhance 

delivery performance in Nigeria’s e-commerce sector. 

 

7.3 Future Research Directions 

This study identifies several important directions for 

future research. 

 

First, future studies should conduct empirical 

firm-level research examining AI implementation and 

delivery performance in Lagos, Nigerian e-retail 

platforms such as Jumia. Primary data collection will 

provide deeper insights into AI effectiveness. 

 

Second, future research should examine the 

cost-benefit analysis of AI implementation in emerging 

market logistics environments. This will help 

organizations evaluate the financial feasibility of AI 

adoption. 

 

Third, future studies should examine the role of 

organizational capabilities and technological readiness in 

AI adoption and logistics performance improvement. 

 

Fourth, future research should investigate the 

impact of AI adoption on customer satisfaction and 

customer experience in e-retail environments. 

 

Fifth, future studies should examine the long-term 

sustainability impact of AI-enabled logistics systems. 

 

Sixth, comparative studies examining AI 

adoption across multiple African countries will provide 

broader insights into AI effectiveness in emerging 

market environments. 

 

These research directions will contribute to 

improved understanding of AI-enabled logistics 

performance in emerging markets. 

 

8. CONCLUSION 
This study demonstrates that artificial 

intelligence is a transformative technology for improving 

delivery performance in Lagos, Nigeria, one of Africa’s 

largest and most congested urban centers. AI 

applications, including dynamic route optimization, 

predictive demand forecasting, real-time monitoring, and 

fleet utilization have been shown to reduce delivery 

times, minimize operational costs, improve fleet 

efficiency, and enhance sustainability. The Lagos-

specific context, however, moderates the impact of AI. 

Severe traffic congestion, poor road infrastructure, 

inconsistent digital connectivity, and informal 

addressing systems limit the full potential of AI systems. 

Despite these challenges, Jumia Nigeria’s adoption of AI 

technologies highlights the strategic value of AI in 

overcoming operational bottlenecks and improving 

customer satisfaction in urban e-retail logistics. 

 

For e-retail platforms, AI represents a critical 

strategic tool for maintaining competitive advantage in 

Lagos’s fast-growing e-commerce market. Investments 

in AI should be complemented by human capacity 

development, urban infrastructure improvements, and 

real-time operational monitoring. From a policy 

perspective, government investment in digital 

connectivity, infrastructure, geolocation systems, and 

supportive regulations is essential to maximize AI’s 

benefits. Public-private partnerships can accelerate AI 

adoption and urban logistics innovation. Overall, AI 

adoption in Lagos’s e-retail sector demonstrates that 

technology-driven logistics can significantly improve 

delivery performance in megacities of emerging 

economies, while simultaneously supporting sustainable 

urban development and operational efficiency. 
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