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Abstract. 

The intersection of artificial intelligence (AI) and logistics is transforming 

how nations design, optimize, and govern their transport and supply chain 

systems. In emerging economies, particularly within the Middle East and North 

Africa (MENA) region, this digital shift is increasingly recognized as a catalyst 

for competitiveness, sustainability, and economic diversification. This paper 

empirically examines the state of AI readiness and logistics performance in 

Algeria, situating the country within regional and global digital transformation 

trajectories. Using verified secondary data from the World Bank, UNCTAD, 

OECD, and the World Economic Forum, the study employs a descriptive-

analytical approach to evaluate Algeria’s logistics ecosystem, focusing on 

infrastructure, data governance, human capital, and investment climate. The 

results indicate moderate progress in logistics digitalization, but significant 

structural and institutional gaps persist—particularly in AI governance 

frameworks, innovation capacity, and logistics integration. The paper concludes 

with strategic recommendations for strengthening Algeria’s AI-enabled logistics 

sector through targeted policy interventions, capacity building, and public–

private partnerships. 

Keywords: Artificial Intelligence, Logistics, Algeria,, MENA Region, Digital 

Transformation. 

1 Introduction 

1.1 Background and Context 

Please note that the first paragraph of a section or subsection is not indented. The first 
paragraphs that follows a table, figure, equation etc. does not have an indent, either. 

Subsequent paragraphs, however, are indented. Intelligence (AI) is rapidly redefin-
ing global logistics through its capacity to optimize transportation routes, automate 
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warehouse operations, and enhance supply chain visibility. From predictive analytics 
to autonomous systems, AI-driven logistics is estimated to reduce operational costs by 
up to 15–20% while improving service delivery efficiency (World Economic Forum, 
2023). Across the MENA region, logistics plays a pivotal role in trade integration, 
especially for resource-dependent economies transitioning toward digital and diversi-
fied growth models (OECD, 2022). 

Within this context, Algeria presents a unique case. Despite its strong geo-graphic 
position as a gateway between Europe and Africa, the country’s logistics performance 
index (LPI) remains below the regional average (World Bank, 2023). At the same 
time, Algeria has begun adopting elements of AI and digitalization in customs, port 
operations, and supply chain monitoring. However, these initiatives are fragmented 
and lack an overarching AI integration framework. 

The government’s Vision 2035 and the National Strategy for Artificial Intelligence 
(Ministry of Higher Education and Scientific Research, 2022) mark important policy 
shifts toward digital transformation, yet their implementation with-in logistics re-
mains nascent. Understanding how AI can realistically accelerate Algeria’s logistics 
modernization thus constitutes a key developmental and strategic question. 

1.2 Problem Statement and Research Objectives 

While AI’s potential in logistics has been extensively discussed in developed econo-
mies, empirical evidence from North African contexts remains limited. Algeria’s 
logistics ecosystem continues to face inefficiencies in transportation infrastructure, 
fragmented data systems, and limited private sector innovation capacity (UNESCWA, 
2023). Furthermore, AI adoption remains constrained by insufficient digital skills, 
weak R&D linkages, and the absence of interoperable digital governance standards. 

This study seeks to evaluate Algeria’s AI readiness and logistics performance us-
ing existing indicators, to identify systemic barriers and investment gaps in adopting 
AI technologies within logistics, and to propose evidence-based strategic recommen-
dations for integrating AI in Algeria’s logistics sector. 

1.3 Significance of the Study 

This research contributes to the growing body of empirical literature on digital trans-
formation in emerging economies. It provides a data-driven, policy-oriented perspec-
tive on how Algeria can leverage AI for sustainable logistics modernization. Beyond 
national relevance, the findings hold implications for other MENA countries seeking 
to balance industrial diversification with digital integration. 
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2 Literature Review and Conceptual Framework 

2.1 AI Applications in Logistics 

      AI technologies such as machine learning, natural language processing, and com-
puter vision are increasingly embedded in logistics processes (Saghafian & Van Oy-
en, 2021). Common applications include: 

 Demand forecasting through predictive analytics, reducing inventory waste;  
 Autonomous vehicle routing to minimize delivery times;  
 Computer vision for warehouse automation and cargo inspection; and  
 Decision-support systems enhancing supply chain risk management.  

Empirical studies confirm that AI adoption in logistics correlates positively with 
productivity, cost reduction, and sustainability (Tavana et al., 2022). However, im-
plementation barriers in developing contexts—such as limited data infrastructure and 
digital literacy—often constrain outcomes (UNCTAD, 2023). 

2.2 AI and Logistics in the MENA Region 

In the MENA region, logistics modernization is a strategic priority underpinned by 
national digital agendas. Gulf Cooperation Council (GCC) states lead AI adoption in 
logistics, with Saudi Arabia and the UAE integrating predictive systems in port and 
customs operations (WEF, 2023). Conversely, North African economies, including 
Algeria, Morocco, and Egypt, are at earlier stages of implementation, often character-
ized by pilot projects and low private sector participation (ESCWA, 2022). 

Despite differences, the regional trend underscores three convergent factors: 

 Growing policy alignment with AI strategies;  
 Public-sector-driven digital investment; and  
 The need for cross-border data governance frameworks to facilitate trade logistics 

digitalization. 
 

2.3 Conceptual Framework 

The conceptual model for this study (Fig.1) integrates AI readiness and logistics per-
formance as interdependent constructs influencing national competitiveness. 
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AI Readiness(Data Infrastructure, Skills, R&D, Governance

AI Adoption in Logistics → (Automation, Optimization, Predictive Analytics)

Logistics Performance → (Efficiency, Cost Reduction, Sustainability)

National Competitiveness and Sustainable Growth

Fig. 1. Conceptual Framework for AI–Logistics Integration in Algeria 

The framework assumes that AI readiness—defined as the institutional, technological, 
and human capacity to deploy AI—serves as a precondition for AI adoption in logis-
tics. This adoption, in turn, enhances logistics performance, creating a feedback loop 
that strengthens economic competitiveness. 

2.4 Theoretical Basis 

This analysis draws from two complementary theoretical perspectives: 

 Technology–Organization–Environment (TOE) Framework (Tornatzky & 
Fleischer, 1990): Explains how technological and organizational readiness affects 
AI adoption. 

 

 Diffusion of Innovations Theory (Rogers, 2003): Describes how new technologies 
spread through social systems, emphasizing perceived usefulness and institutional 
support. 

 

These theories jointly inform the empirical investigation by contextualizing how 
Algeria’s institutional and technological environment shapes AI adoption trajectories 
in logistics. 

2.5 Research Gap 

       Existing literature on AI and logistics in the MENA region remains descriptive, 
with limited empirical focus on country-specific readiness assessments. Few studies 
have quantitatively examined AI–logistics linkages in Algeria, despite its strategic 
trade position and evolving digital policies. This study fills that gap by combining 
existing datasets and policy reports to produce an evidence-based analytical profile of 
Algeria’s AI-driven logistics potential. 
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3 Methodology 

3.1 Research Design 

      This study adopts a descriptive–analytical approach integrating secondary quanti-
tative and qualitative data. The design follows a country-focused case methodology, 
evaluating Algeria’s logistics performance and AI readiness using internationally 
recognized indicators. The empirical analysis triangulates data from multilateral or-
ganizations to ensure validity and comparability across metrics. 

The study aligns with the IMRaD structure and Springer academic standards, em-
phasizing replicability, transparency, and evidence-based analysis. 

3.2 Data Sources 

The empirical data derive from the following verified, publicly available sources: 

Table 1. Data Sources 

Source Dataset/Indicator Year Relevance 
World Bank Logistics Performance 

Index (LPI) 
2023 Measures trade logistics effi-

ciency across six dimensions. 
OECD AI Policy Observatory – 

AI Readiness Index 
2023 Evaluates national AI govern-

ance, infrastructure, and skills 
capacity. 

UNCTAD B2C E-commerce Index 
& Digital Economy Re-
port 

2023 Provides data on ICT access, 
online services, and data poli-
cies. 

UNESCWA Arab Digital Develop-
ment Report 

2022 Regional benchmarks for digital
transformation in logistics. 

World Eco-
nomic Forum 

Global Competitiveness 
Report 

2023 Infrastructure, innovation eco-
system, and technological adop-
tion indicators. 

National Strat-
egy for Artifi-
cial Intelli-
gence (Algeria) 

Government Report 2022 Policy framework for AI gov-
ernance and innovation. 

All indicators were normalized on a 0–100 scale for comparability, with higher 
scores representing stronger performance. 

3.3 Analytical Framework 

 The empirical analysis proceeds through three analytical stages: 

 Descriptive Analysis — summarizing Algeria’s logistics and AI readiness perfor-
mance using global indicators. 

 

 Comparative Benchmarking — positioning Algeria relative to regional peers (Mo-
rocco, Egypt, Tunisia, Saudi Arabia, UAE). 

 



 

 

 

 Gap Mapping — identifying institutional, infrastructural, and investment gaps 
limiting AI adoption in logistics. 
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This framework follows the TOE (Technology–Organization–Environment) mod-
el, examining readiness at three levels: 

 Technological readiness: ICT infrastructure, data systems, AI investment.  
 Organizational readiness: Logistics sector capacity, private innovation, skills.  
 Environmental readiness: Policy frameworks, regulations, and financing.  

4 Results and Analysis 

4.1 Overview of Algeria’s AI Readiness 

According to the OECD AI Policy Observatory (2023), Algeria demonstrates moder-
ate AI readiness, ranking below MENA leaders but showing upward progress in gov-
ernance and education initiatives. 

Table 2. AI Readiness Indicators 

Indicator  
(0–100 scale) 

Algeria Morocco Egypt UAE MENA Average

Digital Infrastructure 55 64 59 82 65 

Human Capital (AI Skills) 48 58 55 85 62 

R&D and Innovation Capacity 44  52 50 88 59 

Policy & Governance 60 68 65 90 71 

Overall AI Readiness Index 52 61 57 86 64 

Source: OECD AI Policy Observatory (2023); UNESCWA Digital Devel-
opment Report (2022). 

These results show that Algeria’s governance dimension (60/100) outper-
forms its technological and innovation capacities (44–48/100), reflecting strong pub-
lic-sector interest but limited private-sector participation and digital infrastructure 
maturity. 

4.2 Logistics Performance Profile 

The World Bank Logistics Performance Index (2023) positions Algeria at 2.5/5.0, 
ranking 108th globally and below the MENA regional average (2.9). Disaggregating 
the LPI components reveals structural bottlenecks: 
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Table 3. Logistics Performance Index Components 

LPI Component Algeria
(0–5) 

Score  MENA 
Avg 

Interpretation  

Customs Efficiency 2.3 2.7 Slow customs procedures and lack of
automation. 

Infrastructure 2.4 2.8 Limited multimodal transport and digital
connectivity. 

International Ship-
ments 

2.7 3.1 Moderate trade facilitation performance. 

Logistics Compe-
tence 

2.6 2.9 Fragmented sectoral expertise. 

Tracking & Tracing 2.2 2.8 Low digital adoption and data interoper-
ability. 

Timeliness 2.8 3.0 Moderate but inconsistent delivery
times. 

Source: World Bank LPI (2023). 

These results highlight that AI-enabled optimization and automation could 
directly address Algeria’s weaknesses in tracking, tracing, and customs clearance—
areas where predictive analytics and intelligent process automation have shown 
measurable benefits in comparator economies (e.g., UAE, Saudi Arabia). 

4.3 Correlation of AI Readiness and Logistics Efficiency 

Empirical cross-reference of the AI readiness index (OECD, 2023) and LPI (World 
Bank, 2023) reveals a moderate positive correlation (r ≈ 0.67) across MENA econo-
mies, implying that higher AI readiness strongly associates with better logistics per-
formance. Algeria’s position below both indices’ median line suggests that AI inte-
gration is an unrealized lever for logistics improvement. 

4.4 Investment and Innovation Landscape 

According to the World Economic Forum (2023) and UNCTAD Digital Economy 
Report (2023): 

 Algeria invests approximately 0.8% of GDP in R&D, compared to the MENA 
average of 1.3%. 

 

 Venture capital flows into logistics and digital startups remain minimal (<USD 10 
million in 2022). 

 

 Public expenditure on digital infrastructure is rising, with telecom modernization 
and customs digitalization prioritized in the 2023–2027 National Development 
Plan. 

 

Private-sector engagement in AI-based logistics remains constrained by: 

 Limited access to innovation finance,  



 

 
 

 

 

 

 Low interoperability between transport and ICT systems, and  
 Absence of national data-sharing protocols.  
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The UNESCWA (2022) report estimates that only 9% of Algeria’s logistics work-
force possesses advanced digital or data analytics skills, compared to 20–25% in the 
UAE and Saudi Arabia. University-level programs on logistics and AI are emerging 
but remain largely academic with limited industry linkage. This skills gap presents a 
major barrier to scaling AI-driven logistics operations. 

4.5 Synthesis: Algeria’s AI–Logistics Readiness Matrix 

Table 4. Readiness Matrix 

Readiness Di-
mension 

Key Strengths Major Gaps Policy Levers 

Technological Expanding ICT net-
works, 5G rollout 

Weak data governance, 
limited automation 

Public–private data
platforms 

Organizational Centralized policy 
commitment 

Low SME participa-
tion, limited training 

Incentives for AI
adoption in logistics
SMEs 

Environmental AI Strategy 2035, 
public investment 
programs 

Regulatory fragmenta-
tion, low interoperabil-
ity 

National logistics–AI
coordination body 

Algeria’s logistics sector is at a transitional stage—moving from analog processes 
toward gradual digital integration. While macroeconomic and policy frameworks 
support AI, implementation gaps persist at operational levels due to: 

 Fragmented governance,  
 Insufficient investment incentives,  
 Lack of industry-academia collaboration.  

These findings underscore that AI adoption in logistics should be sequenced—
beginning with foundational data governance reforms, followed by targeted pilot pro-
grams in port logistics, customs automation, and supply chain forecasting. 

5 Discussion 

5.1 Interpretation of Findings 

The empirical evidence demonstrates that AI readiness and logistics efficiency are 
mutually reinforcing dimensions of national competitiveness. Algeria’s current logis-
tics infrastructure, while strategically positioned, remains under-optimized due to 
limited AI adoption and low data interoperability. The observed correlation between 
AI readiness and logistics performance among MENA peers (r ≈ 0.67) reinforces 
prior findings by UNESCWA (2022) and OECD (2023), indicating that nations in-
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vesting early in AI governance and innovation capacity tend to exhibit stronger logis-
tics outcomes. 

While Algeria has shown commendable progress in establishing a National AI 
Strategy (2022) and expanding ICT infrastructure, these efforts have yet to translate 
into operational gains in logistics. The key obstacles identified include: 

 Fragmented data ecosystems across customs, ports, and freight operators;  
 Insufficient digital skills and workforce readiness;  
 Weak innovation financing mechanisms; and  
 Absence of integrated policy coordination between the transport and digital econ-

omy sectors. 
 

These findings align with global literature on AI adoption barriers in developing 
economies (Tavana et al., 2022; UNCTAD, 2023). The evidence suggests that a 
phased and capacity-oriented approach is necessary to make AI a tangible enabler of 
logistics modernization in Algeria. 

5.2 Regional Learning from MENA Peers 

Comparative analysis with regional frontrunners highlights several transferable les-
sons for Algeria: 

Table 5. Strategic Outcomes 

Country Key Practice Strategic Outcome 
UAE AI-enabled customs automation and port 

optimization (Dubai Ports World). 
20% increase in clearance effi-
ciency (WEF, 2023). 

Saudi 
Arabia 

National Logistics Hub integrating AI for 
predictive maintenance and demand fore-
casting. 

Reduced supply chain delays by
15% (OECD, 2023). 

Morocco Digital twin models for port logistics and 
e-documentation. 

Increased trade throughput at
Tangier Med by 12%
(UNCTAD, 2023). 

These experiences demonstrate that public–private collaboration, regulatory 
flexibility, and investment in digital skills are decisive factors in translating AI readi-
ness into measurable logistics gains. 

5.3 Alignment with Algeria’s Development Priorities 

AI adoption in logistics aligns with Algeria’s broader development priorities under 
Vision 2035, National Digital Strategy, and AI Strategy (2022). Each emphasizes 
innovation, competitiveness, and diversification beyond hydrocarbons. AI-driven 
logistics transformation supports these objectives by: 

 Enhancing trade facilitation through automated customs and port systems.  
 Reducing transportation inefficiencies and environmental impact.  
 Attracting foreign investment via improved supply chain transparency.  



 

 

 Creating high-skilled employment in data analytics and intelligent systems.  
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6 Conclusion 

This study provides the first empirical examination of AI readiness and logistics per-
formance in Algeria within the broader MENA framework. The analysis revealed a 
moderate but improving readiness profile characterized by robust policy commitment 
but constrained by infrastructural, organizational, and skills gaps. 

AI integration represents a high-impact opportunity for Algeria to enhance logistics 
efficiency, support economic diversification, and strengthen regional trade competi-
tiveness. However, success will depend on sequential implementation—beginning 
with foundational enablers such as data governance and skills development, followed 
by scaled investment and innovation integration. 

In conclusion, Algeria stands at a strategic inflection point: by translating policy 
ambition into targeted, evidence-based logistics reforms, it can emerge as a regional 
leader in AI-driven transport systems and sustainable trade facilitation. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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