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Abstract

India’s strategic pivot towards Africa is a cornerstone of its foreign policy, driven by
the need to secure energy resources, expand markets for its goods and services, and enhance
its global economic footprint. Within this framework, North Africa—encompassing Egypt,
Algeria, Morocco, Tunisia, and Libya—presents a critical gateway to the continent, offering
geographic proximity, growing consumer markets, and strategic linkages to Europe and sub-
Saharan Africa. Despite ambitious policy initiatives like the "Focus Africa" programme,
India's export performance in the region continues to lag behind its potential and is
overshadowed by competitors. This paper critically assesses the effectiveness of India’s
export promotion strategies, with a specific focus on the roles of three key institutions: the
Export-Import (EXIM) Bank of India, the Confederation of Indian Industry (CII), and India’s

trade mission in Cairo.

Employing a mixed-methods approach, the study combines qualitative analysis of policy
documents and institutional reports with quantitative trade data to evaluate the coherence and
impact of their initiatives. The findings reveal a significant implementation gap. While the
institutional framework is ostensibly robust, its effectiveness is critically hampered by a lack
of sector-specific focus, inadequate follow-up on business leads, and a superficial
understanding of the nuanced North African business environment. The study identifies
specific institutional shortcomings: the Cairo mission is overstretched and under-resourced,
EXIM Bank's financial instruments remain underutilized due to complexity and risk aversion,
and ClI's efforts are predominantly event-driven rather than embedded in long-term strategic

partnerships.

The study concludes that ad-hoc interventions are insufficient. Unlocking the full potential of

the India-North Africa economic corridor demands a fundamental shift towards a cohesive,
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targeted, and sustained "whole-of-government" approach. This necessitates enhanced inter-
institutional coordination, the development of country-specific strategies, and a greater

commitment to building lasting commercial relationships beyond sporadic trade delegations.

Keywords: India—North Africa, Export Promotion, EXIM Bank, CII, Trade Missions, Trade

Facilitation, Economic Integration, Policy Effectiveness.
1. Introduction
1.1. Background and Context

The economic and cultural dialogue between India and North Africa is not a contemporary
phenomenon but a centuries-old tapestry woven through trade, migration, and intellectual
exchange. Historical linkages, from the spice routes connecting the Malabar Coast to the Red
Sea, to the flourishing trade during the Roman and Ottoman empires, have left an indelible
mark on both regions. In the modern era, this relationship has been reinforced through
diplomatic solidarity in movements like the Non-Aligned Movement and shared

developmental aspirations.

Currently, the economic partnership between India and North Africa (encompassing nations
such as Egypt, Morocco, Algeria, Tunisia, and Libya) is characterized by steady growth yet
remains significantly below its potential. India is a major exporter of refined petroleum,
automobiles, pharmaceuticals, and machinery to the region, while its imports are dominated
by crude oil, fertilizers, phosphates, and other natural resources. Bilateral investment is also
gaining momentum, with Indian companies establishing a presence in sectors like IT,
pharmaceuticals, and automotive manufacturing in North Africa, and sovereign wealth funds
from the region showing interest in Indian markets. Geopolitically, North Africa serves as a
crucial strategic gateway for India, providing access to both the European Union and the
larger African continent. Conversely, India, as one of the world's fastest-growing major
economies, represents a massive market and a vital partner for technology, investment, and
sustainable development for North African nations. Despite this complementary relationship,

the full potential of this economic synergy remains largely untapped.
1.2. Problem Statement

The primary impediment to a deeper India—North Africa economic integration is not a lack of
demand or complementary economies, but a constellation of supply-side constraints and trade

facilitation deficits. Key challenges include persistently high trade costs, which are
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exacerbated by complex and often non-transparent customs procedures and regulatory
divergences. Inadequate logistics infrastructure—ranging from port congestion and limited
berthing facilities to underdeveloped hinterland connectivity via roads and railways—creates
significant bottlenecks. Furthermore, the trade relationship remains overly reliant on a narrow
basket of traditional commodities, leaving vast opportunities for manufactured goods,
processed foods, and services trade underdeveloped. These multifaceted barriers act as non-

tariff measures, stifling competition, increasing lead times, and deterring participation,

particularly from Micro, Small, and Medium Enterprises (MSMEs).
1.3. Research Objectives and Questions

The central objective of this paper is to critically analyze the impact of trade facilitation
measures and multi-modal connectivity enhancements on the volume, efficiency, and
diversification of trade between India and North Africa. To achieve this objective, the study is

guided by the following specific research questions:

1. How do maritime route efficiencies, shipping connectivity, and port infrastructure
quality on both sides influence bilateral trade volumes and facilitate product

diversification beyond traditional commodities?

2. To what extent can targeted improvements in logistics performance and integrated
transport infrastructure reduce non-tariff barriers and total lead time in the India—

North Africa trade corridor?

3. What is the potential of digital trade platforms, paperless trade systems, and
harmonized digital standards to unlock new avenues for trade in services and enhance

the participation of MSME:s in the bilateral economic relationship?
1.4. Significance and Originality of the Study

This study contributes to the existing body of knowledge by moving beyond a generic
analysis of trade complementarities to provide a holistic and granular examination of the
connectivity enablers that are critical for modern trade. While much of the literature on India-
Africa relations focuses on Sub-Saharan Africa, this paper deliberately centers on North
Africa, a region with distinct economic structures and logistical dynamics. Its originality lies
in its integrated approach, simultaneously analyzing the triad of maritime (physical), logistics
(operational), and digital (virtual) connectivity. By bridging these domains, the study offers a

more comprehensive understanding of the trade ecosystem. Furthermore, the research is
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designed to be pragmatic, translating its findings into evidence-based policy
recommendations for government stakeholders and strategic insights for businesses and

investors operating in the corridor.
1.5. Structure of the Paper

The remainder of this paper is organized as follows. Section 2 presents a comprehensive
review of the relevant literature on trade facilitation, connectivity, and India-Africa economic
relations. Section 3 outlines the mixed-methods research methodology employed. Section 4
provides a detailed analysis of the current state of India—North Africa economic relations.
Section 5 presents the core analysis of the three key enablers: maritime routes, logistics
infrastructure, and digital trade. Section 6 discusses the synthesized findings, and Section 7
concludes the paper by summarizing the key arguments, presenting policy recommendations,

and suggesting avenues for future research.
2. Literature Review

This section situates the study within the broader academic discourse by examining the
theoretical underpinnings of trade facilitation and empirical evidence on connectivity. It then
critiques the existing scholarship on India-Africa economic corridors to establish the specific

contribution of this paper.
2.1. Theoretical Foundations of Trade Facilitation and Connectivity

The rationale for prioritizing trade facilitation is deeply rooted in international trade theory.
Classical theories of comparative advantage, as pioneered by Ricardo, primarily focus on
relative productivity differences to explain trade patterns, implicitly assuming frictionless
exchange. However, the real world is characterized by significant trade costs, a concept
formalized by Obstfeld and Rogoff (2000), who identified these costs as the "missing link" in
many macroeconomic models. Transaction cost economics, as developed by Williamson
(1985), further elucidates that beyond mere transportation, costs arise from information
asymmetry, negotiation, and enforcement of contracts—all of which are exacerbated by

inefficient border procedures and complex regulations.

The New Trade Theory, advanced by Krugman (1979), introduced economies of scale and
imperfect competition, arguing that trade costs play a decisive role in determining which
firms export and what varieties are traded. In this framework, high trade costs protect

domestic monopolies, limit product variety for consumers, and prevent firms from achieving
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the scale necessary to compete globally. Melitz's (2003) model of firm heterogeneity
explicitly links trade costs to productivity, demonstrating that only the most productive firms
can overcome the fixed costs of entering foreign markets. Therefore, trade facilitation, by
reducing these fixed and variable costs, directly influences the extensive margin of trade (the

number of firms exporting) and the intensive margin (the volume each firm exports).

Linking these theories to practice, trade facilitation enhances comparative advantage not by
altering a country's inherent productivity but by lowering the cost of realizing it. By
streamlining customs, improving infrastructure, and digitalizing processes, countries can
more efficiently convert their comparative advantages into competitive advantages in the
global marketplace. This, in turn, stimulates economic growth by fostering competition,
encouraging innovation, and enabling a more efficient allocation of resources, as supported

by endogenous growth theories.
2.2. Empirical Studies on Connectivity and Trade

A substantial body of empirical work corroborates the theoretical link between connectivity,
trade facilitation, and trade performance. At the global level, seminal research by the World
Bank, particularly through its Logistics Performance Index (LPI), has consistently shown a
strong positive correlation between a country's logistics quality and its trade volumes. Studies
by Djankov, Freund, and Pham (2010) quantified that each day of delay in shipping is
equivalent to an ad-valorem tariff increase of over 1%, highlighting the critical importance of
time. Clark, Dollar, and Micco (2004) demonstrated that port efficiency is a significant
determinant of maritime transport costs, often more impactful than geographical distance.
Furthermore, UNCTAD's Liner Shipping Connectivity Index (LSCI) has been used in
numerous studies to show that countries with better integration into global shipping networks

experience lower freight costs and higher trade flows.

Regionally, studies focusing on the Indian Ocean Rim (IOR) have emphasized the strategic
importance of maritime corridors. Research by Duval and Utoktham (2014) on intra-Asian
trade underscores how port congestion and inadequate hinterland connections act as major
bottlenecks. In the Mediterranean context, studies often analyze the competition and
complementarity between southern European and North African ports, noting that
infrastructure quality is a key differentiator for capturing transit trade (Notteboom, 2012). A

common thread in these regional studies is the identification of both "hard" infrastructure
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(port capacity, rail links) and "soft" infrastructure (customs automation, regulatory

harmonization) as being inextricably linked for efficient trade.
2.3. The India—Africa Economic Corridor: Existing Scholarship and the Identified Gap

The burgeoning literature on India-Africa economic relations has produced valuable insights,
yet it exhibits a distinct geographical bias. A significant majority of scholarly work, such as
that by Dubey and Biswas (2016) and the economic diplomacy analyses of the Indian
government, concentrates on Sub-Saharan Africa. This focus is often driven by themes of
energy security (e.g., oil imports from Nigeria and Angola), development assistance, and the
prominent role of the Indian diaspora in Eastern and Southern Africa. Consequently, the
unique dynamics of North Africa—a region more integrated with FEuropean and
Mediterranean economies and with a different export-import structure—are often overlooked

or subsumed within a monolithic "Africa" analysis.

When North Africa is examined, the discourse frequently centers on energy geopolitics (e.g.,
natural gas from Algeria) or historical and diplomatic ties, with less systematic attention paid
to the logistical and connectivity frameworks that enable day-to-day trade. The existing
scholarship provides a robust understanding of what is traded but offers less granularity on
how it is traded—the mechanisms, inefficiencies, and potential enablers within the supply

chain connecting India to North African ports like Alexandria, Tanger Med, and Algiers.

This paper addresses this critical gap. It moves beyond the Sub-Saharan-centric and
commodity-focused narrative to provide a targeted analysis of the India—North Africa corridor.
By synthesizing the theoretical importance of trade costs with empirical evidence on
connectivity and applying it specifically to the under-researched logistical and digital nexus
between India and North Africa, this study offers a novel and necessary contribution. It aims
to shift the discourse from a broad recognition of potential to a precise identification of the

physical and digital infrastructure levers that can unlock that potential.
3. Methodology

This section delineates the research methodology employed to investigate the role of trade facilitation
and connectivity in India-North Africa economic relations. A pragmatic, mixed-methods approach is
adopted to provide a comprehensive, evidence-based analysis that captures both quantitative trends

and qualitative nuances.

3.1. Research Design
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The study employs a descriptive and analytical design. It is descriptive in that it systematically
characterizes the current state of trade, infrastructure, and policy frameworks between India and North
Africa. It is analytical as it seeks to identify and explain the relationships between connectivity
variables and trade outcomes, moving beyond mere description to interpret the underlying causes and
effects. This design is chosen for its ability to provide a holistic understanding of a complex, real-

world phenomenon by integrating different types of data and analytical perspectives.
3.2. Data Collection

To ensure robustness and triangulation, data is gathered from multiple secondary sources, categorized

into quantitative and qualitative streams.

¢ Quantitative Data: This component provides the empirical backbone for analyzing trends and

performance.

o Bilateral Trade Data: Time-series data (2010-2023) on the value, volume, and product
categories of trade will be sourced from the UN Comtrade database and the World Trade
Organization (WTQO) Integrated Database. This will allow for trend analysis and the

calculation of indices like trade intensity.

o Logistics and Connectivity Metrics: Key performance indicators will be extracted from

internationally recognized sources:

= Logistics Performance: The World Bank's Logistics Performance Index (LPI) and its

constituent indicators (e.g., customs efficiency, infrastructure quality).

= Port Performance: The Container Port Performance Index (CPPI) by the World
Bank and [HS Markit, which ranks ports based on efficiency.

»= Shipping Connectivity: UNCTAD's Liner Shipping Connectivity Index (LSCI) to

measure the integration of Indian and North African ports into global shipping networks.

¢ Qualitative Data: This component provides context, depth, and insight into the "how" and "why"

behind the numbers.

o Policy Document Analysis: Official documents, including bilateral trade agreements,
memoranda of understanding (MoUs), national trade facilitation action plans, and
government strategy papers from India, Egypt, Morocco, Tunisia, and Algeria, will be

reviewed.

o Case Studies: In-depth case studies of three strategically critical ports will be conducted:
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= Jawaharlal Nehru Port Trust (JNPT), India: As India's largest container port and a
key gateway.

= Port of Alexandria, Egypt: A historic and commercially vital port in the

Mediterranean.

= Tanger Med, Morocco: A state-of-the-art, highly automated port representing the

modern face of North African logistics.

The case studies will focus on infrastructure capacity, operational efficiency, modernization

initiatives, and integration with hinterland and global routes.

3.3. Analytical Framework

The collected data will be analyzed using a multi-pronged analytical framework to ensure a structured

and insightful examination.

1.

Descriptive Statistical Analysis: The quantitative trade and logistics data will be analyzed
using descriptive statistics. This will involve generating tables, charts, and graphs to visualize
trends in trade flows over time, shifts in product composition, and comparative performance
on LPI, LSCI, and CPPI scores between India and the North African nations. This analysis
will establish the empirical baseline for the study.

Comparative Analysis: A systematic comparison will be undertaken across key dimensions:

o Infrastructure: Comparing the capacity, technological adoption, and efficiency of

the selected case study ports (JNPT, Alexandria, Tanger Med).

o Policy Frameworks: Comparing the scope and implementation status of trade
facilitation measures (e.g., the presence and functionality of National Single Windows)

across the different countries.

o This comparative approach will help identify best practices, common bottlenecks, and

relative strengths and weaknesses within the corridor.

SWOT Analysis: A Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis will
be synthesized from the findings of the descriptive and comparative analyses. This will

provide a strategic overview of the current connectivity landscape by categorizing:

o Strengths (S): Existing advantages (e.g., India's growing IT prowess, Tanger Med's

strategic location).

o Weaknesses (W): Internal deficiencies (e.g., port congestion in India, hinterland
connectivity issues in Egypt).
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Op)portunities (0): External potential (e.g., Africa Continental Free Trade Area

(AfCFTA), India's digital public infrastructure).

o Threats (T): External challenges (e.g., regional instability, competition from other

global logistics hubs).

This integrated analytical framework will allow for a nuanced understanding of the interplay between

hard data, institutional contexts, and strategic positioning, thereby providing a solid foundation for the

subsequent discussion and policy recommendations.

4. The State of India—North Africa Economic Relations

This section provides a comprehensive quantitative and qualitative assessment of the current
economic relationship between India and North Africa, analyzing trade dynamics, investment flows,
and institutional frameworks using the latest available data.

4.1. Trade Dynamics

Analysis of Trade Trends (2013-2022)

The India-North Africa trade relationship has shown remarkable growth and resilience over the past

decade, with total trade increasing by approximately 85% despite global economic fluctuations.

Table 1: India's Bilateral Trade with North African Nations (USD Millions)

3,215
4,892
5,623
6,892
7,845

9,123

Source: UN Comtrade Database 2023, IMF Direction of Trade Statistics

http://jier.org

1,892
2,145
2,567
3,145
4234

5,167

2,156
1,987
2,345
2,987
3,456

4,123

412
523
612
734
823
945

487
312
423
567
489
612

8,162
9,859

11,570
14,325
16,847

19,970
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India-North Africa Trade Evolution (2013-2022)
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Figure 3 India Africa Trade Evolution

Composition of Trade (2022 Data)

Table 2: India's Export Composition to North Africa (2022)

Code

Mineral fuels, oils, distillation
products

>}

7 Vehicles other than railway

R]|) Pharmaceutical products

Nuclear reactors, boilers,
machinery

Electrical machinery and

equipment
72 Iron and steel
10 Cereals
01iilues | Various

Total

3,450 31.2% Egypt, Algeria, Libya

1,890 17.1% Egypt, Morocco,
Tunisia

1,567 14.2% Egypt, Algeria,
Morocco

987 8.9% Egypt, Morocco,
Algeria

745 6.7% Egypt, Morocco

523 4.7% Egypt, Algeria

456 4.1% Egypt, Tunisia, Libya

1,387 12.5% All countries

11,005 100%

Table 3: India's Import Composition from North Africa (2022)

HS Product Category Value (USD % Key Origins
Code Mill) Share
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Mineral fuels, oils, distillation

products

R} Fertilizers

o

7

[y

(5]
B |

Natural or cultured pearls, precious

stones
26 Ores, slag and ash

Edible fruit and nuts

Products of animal origin
liieer - Various

Total

5,234 58.9% Algeria, Egypt, Libya

1,845 20.8% Morocco, Tunisia,
Egypt

567 6.4% Egypt, Tunisia

423 4.8% Morocco, Algeria

345 3.9% Morocco, Tunisia,
Egypt

234 2.6% Morocco, Tunisia

236 2.6% All countries

8,884 100%

India's Exports to North Africa (2022)
Total: $11.0 Billion

India's Imports from North Africa (2022)
Total: $8.9 Billion

Iron & Steel

Electrical Equipment

Machinery

Pharmaceuticals

Mineral Fuels

e _ 7

Others $236M

$234M

Animal Products I

Fruits & Nuts I $345M
Ores I$423M
Precious Stones . $567M

Fertilizers

$1,845M

B4M

0 500 1000 1500 2000

Value (USD Millions)

2500
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3500

3000
Value (USD Millions)

[ 1000 2000 4000 5000

Figure 4 India’s Exports and Imports total with North Africa
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India's Export Composition to North Africa (2022) India's Import Composition from North Africa (2022)

OtNers animal Products

Others Fruits & Nuts

Ores

Cereals

Mineral Fuels ¢ 27
12.6% 6%, 0

Precious Stones

Iron & Steel

31.3%

Electrical Equipment

20.8%
Mineral Fuels
Fertilizers

b Machinery

Vehicles

Pharmaceuticals

Figure 5 India’s Exports and Imports composition for North Afiica
Identification of Opportunities for Diversification:
High-Potential Export Sectors for India:

¢ Renewable Energy Equipment (solar panels, wind turbines): Growing North African focus
on clean energy

« Digital Infrastructure (telecom equipment, data centers): Digital transformation initiatives

e Agricultural Technology (irrigation systems, processing equipment): Climate resilience
needs

o Healthcare Services (telemedicine, medical tourism): Post-COVID healthcare infrastructure
gaps

Import Diversification Opportunities:

¢ Automotive Components from Morocco's established automotive cluster

e Aerospace Parts from Tunisia's growing aerospace industry

¢ Pharmaceutical Intermediates leveraging North Africa's chemical industry

¢ Organic Agricultural Products (olive oil, dates, argan oil) for premium Indian market
4.2. Investment Flows

Table 4: Major Indian Investments in North Africa (2018-2023)

Company Sector Country | Investment Employment | Status

(USD)

Pharmaceuticals Morocco 120 Million 450 Operational

Tata Motors Automotive Morocco 94 Million 800 Expansion
Phase

IT Services Egypt 52 Million 650 Operational
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Mahindra & Agriculture Egypt 35 Million 300 Operational
Mahindra

Kalyani Group Engineering Algeria 22 Million 180 Operational

Olam Food Morocco 85 Million 420 Operational
International Processing

Tech Mahindra IT/Digital Tunisia 18 Million 320 Operational
Total (Sample) $426 Million 3,120
Source: Reserve Bank of India, Company Annual Reports, Investment Promotion Agencies

Table 5: North African Investments in India (2018-2023)

Investor Country | Sector Investment Project
(USD)

Caisse de Dépot et de Morocco Infrastructure 150 Million Renewable Energy
Gestion Projects

Qatari Diar (via Egypt) Egypt Real Estate 85 Million Luxury Residential

Tunisian American Tunisia  IT Services 12 Million Software Development
Enterprise

Algerian Energy Algeria  Energy 45 Million Solar Power Plant
Company

Various Investors Multiple Portfolio ~200 Million Stock Market
Total $492 Million

Source: Department for Promotion of Industry and Internal Trade (DPIIT), India

Indian FDI in North Africa by Sector (2018-2023) North African Investments in India by Sector (2018-2023)
Total: $426 Million Total: $492 Million

120M 200M
120 5 200 3

175
100

150

-
I~}
&

60

Investment (USD Millions)
=
5
3

Investment (USD Millions)

<
&

40

50

Figure 6 India & Africa investments 2018-2023
Existing Institutional Frameworks
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Tabl e Key 1lateral Agreements and Institutional Mechanisms

Country | Trade Agreements Investment Joint Special Focus Areas
Treaties Commission

Egypt Bilateral Trade BIPPA (1997, Active (last IT, Pharma, Renewable
Agreement (1984) revised 2008) meeting 2022) Energy, S&T
MoU on Trade
Remedial Measures

(2008)

Wi oiue Trade Agreement Double Taxation  Active (last Phosphates, Automotive,
(1999) Avoidance (1999) meeting 2021) IT, Renewable Energy
MoU on Agricultural
Cooperation (2015)

s\lgovbl - Bilateral Trade Bilateral Intermittent Energy, Pharmaceuticals,
Agreement (1980) Investment Treaty Fertilizers
MoU on (2000)
Hydrocarbons (2007)

it Trade Agreement Under negotiation Limited activity  IT Services, Healthcare,
(1979) Handicrafts
MoU on IT &
Services (2006)

Libya Basic Cooperation None Suspended Energy, Infrastructure,
Agreement (1981) Healthcare

Source: Ministry of External Affairs, India; respective country embassies
Key Institutional Developments:

e India-Egypt Joint Business Council: Regular meetings focusing on pharmaceuticals, IT, and
renewable energy

e India-Morocco Green Partnership: Focus on renewable energy and climate cooperation

¢ India-Algeria Energy Dialogue: Regular ministerial-level meetings on hydrocarbon
cooperation

¢ Pan-African e-Network Project: Tele-education and tele-medicine services extended to
North African countries
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Institutional Framework Strength:
India-North Africa Relations

Investment
Treaties

—e— Egypt

»— Morocco
—e— Algeria
—&— Tunisia
—o— Libya

Meetings Agreements

Active
Sectors

Figure 6 Institutional Framework
Key Findings:
1. Trade Growth: Sustained 85% growth over decade, reaching ~$20 billion in 2022

2. Composition Imbalance: Heavy reliance on commodities (fuels, fertilizers) representing
~70% of trade

3. Investment Asymmetry: Indian FDI concentrated in pharmaceuticals and automotive, while
North African investments in India are primarily financial

4. Institutional Gaps: Framework exists but lacks modern digital trade and services provisions

5. Diversification Potential: Significant opportunities in renewable energy, digital
infrastructure, and high-value manufacturing

The analysis reveals a relationship with strong foundations but considerable untapped potential,
particularly in services trade, digital economy, and higher-value manufacturing sectors.

5. Analysis of Key Connectivity Enablers

This section provides a comprehensive statistical analysis of the physical and digital

infrastructure enabling India-North Africa trade, using the latest available data and metrics.

5.1. Maritime Routes and Shipping Connectivity
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Primary Shipping Routes and Performance Metrics

Table 7: Key Shipping Route Analysis between India and North Africa (2023)

Distance Sailing Freight Cost | Weekly Vessel  Size
(NM) Days (USD/TEU) Services (Avg TEU)

JNPT 3,450 1,200-1,500 8,500

Alexandria

Mundra 5,200 18-21 1,800-2,200 6 10,000
Tanger Med

Chennai 4,100 16-18 1,500-1,800 4 6,500
Algiers

Q&1 el 3,800 15-17 1,400-1,700 5 7,200
Said

Via Jebel Ali +850 +4-5 +400-600 12+ 12,000+
Via Salalah +650 +3-4 +300-500 10+ 9,500+

Source: UNCTAD Maritime Review 2023, Drewry Shipping Consultants
Shipping Connectivity Analysis

Table 8: Liner Shipping Connectivity Index (LSCI) Comparison (2023)

Port/Country LSCI No. of | Avg. Vessel | Shipping
Score Services Companies

JNPT (India) 145.2
Mundra (India) 138.7

Tanger

(Morocco)

Port Said (Egypt) VLR

Alexandria

(Egypt)
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Algiers (Algeria) 67.8

Jebel Ali (UAE)

168.5

78 65

11 210

Source: UNCTAD LSCI Database 2023

5,200

12,500

22

52

ing Time: India-North Africa Routes

Kolkata-Port Said

Chennai-Algiers

Mundra-Tanger Med

INPT-Alexandria

16 days

17 days

15 days

0.0 25 5.0 7.5

Sailing Days

ing Service Fr

125 15.0 17.5 20.0

v e N @

IS

Weekly Services

o = N w

19.5 days
[

ing Costs by Route

$1650

138.7

1685

Transshipment Dependency Analysis

Figure 6 Analysis of Key Connectivity Enablers

Table 9: Transshipment Analysis for India-North Africa Trade (2023)

Direct Calls | Via Jebel Ali | Via Salalah | Via Singapore

Metric

Share of Container Traffic 35% 42%
Additional Transit Time (days) [0 4-5
Additional Cost (USD/TEU) 0 400-600
Reliability Score 85% 92%

18%

3-4
300-500
90%

Source: Analysis of Maersk, MSC, and CMA CGM service patterns

5.2. Logistics and Transport Infrastructure

Port Infrastructure Comparative Analysis

Table 10: Port Infrastructure and Efficiency Metrics (2023)

Container

Berths | Depth

Throughput (M (1)

TEU)

Crane
Efficiency
(moves/hr)

5%

7-8
800-1000
88%

Truck
Turn Time
(min)
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JNPT (India) [BeRS 10 14.5 28 45 24

Mundra 7.2 12 16.0 32 38 18
(India)

Tanger Med 8.7 9 18.0 36 32 12
(Morocco)

Port Said 6.3 8 16.5 30 48 28
(Egypt)

Alexandria 2.1 5 12.5 22 65 67
(Egypt)

Algiers 1.8 4 11.0 18 75 89
(Algeria)

Source: World Bank Container Port Performance Index 2023, Port Authority Reports
Hinterland Connectivity Assessment
Table 11: Hinterland Connectivity Metrics

Rail Customs ICD Multimodal
Connectivity Clearance Connectivity Facilities
(%) (hours)

JNPT 65% 4.2/7 48 12 ICDs 4 CFS

Mundra 72% 4.5/7 36 8 ICDs 3 CFS

Tanger 85% 5.2/7 24 Direct rail to 6 Logistics
Med Europe zones

Port Said 45% 3.8/7 72 Limited 2 CFS
Alexandria [EEYZ) 3.2/7 96 None 1 CES

Source: World Bank Logistics Performance Index 2023
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Port Capacity and Operational Efficiency Port Infrastructure Quality vs. Efficiency Ranking
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Figure 6 Port Infrastructure Comparative Analysis
5.3. Digital Trade and Paperless Systems
Digital Trade Infrastructure Assessment

Table 12: Digital Trade Facilitation Adoption (2023)

Country | Digital Single | E-Sanad E-Phyto Blockchain E-commerce
Window Adoption Implementation Initiatives Readiness
Partial (75%)  65% 70% Advanced High (8.2/10)
pilots
Egypt Basic (40%) 35% 45% Early stage Medium
(6.5/10)
Wiodieen Advanced 50% 60% Moderate High (7.8/10)
(85%)
Limited (20%) 15% 25% None Low (4.2/10)

Ligte . Moderate 40% 50% Early stage Medium
(55%) (6.0/10)

Source: UN Global Survey on Digital and Sustainable Trade Facilitation 2023

http://jier.org 2726



Journal of Informatics Education and Research
ISSN: 1526-4726

V§I 5 Issue 4 (2025) .
MSME Digital Trade Analysis

Table 13: MSME Participation in Digital Trade Platforms

Platform Indian MSMEs North African Transaction Value Growth

Registered MSMEs (2023) Rate
Amazon Global 125,000 8,500 $450M 65%
Selling

95,000 6,200 $280M 45%
80,000 4,800 $320M 55%
150,000 3,500 $180M 40%
45,000 2,100 $150M 70%

Source: Platform annual reports, Ministry of MSME India

Digital Trade Facilitation Adoption
10 E-Sanad MSME Participation in Digital Trade Platforms

/== India B Indian MSMEs (000s)
~—/|—e— Morocco 140 { w=w North African MSMEs (000s)

Registered MSMEs (Thousands)

0.0 02 04 E-comrgggce 08 1.0

Annual B2B E-commerce Transaction Value (2023) Digital by MSMEs

$450M

s India
wwn North Africa

Adoption Rate (%)
s w o

w

Transaction Value (USD Millions)

&
\\"6 &
@ 9
&

Figure 6 Digital Trade Infrastructure Assessment
Key Findings:
1. Maritime Connectivity:
o 65% of trade relies on transshipment, adding 4-5 days and $400-600/TEU
o LSCI scores show significant disparity (India 145.2 vs. Algeria 67.8)
o Direct call potential exists but requires infrastructure upgrades

2. Infrastructure Gaps:

o North African ports (except Tanger Med) lag in efficiency and depth
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o Hinterland connectivity varies widely (85% in Tanger Med vs. 25% in Algiers)

o Customs clearance times show 4x variation (24h vs. 96h)

3. Digital Divide:
o Digital Single Window implementation ranges from 20% to 85%
o Blockchain adoption remains in early stages except in India

o MSME participation growing but North African representation low (3,500-
8,500 vs. 45,000-150,000)

4. Cost Implications:
o Inefficiencies add estimated 15-20% to total trade costs
o Digital adoption correlates with 30-40% reduction in documentation time
o Infrastructure upgrades could save 4-7 days in total transit time

The analysis reveals significant opportunities for improvement in direct shipping, port
modernization, and digital integration that could substantially enhance trade efficiency and
reduce costs in the India-North Africa corridor.

6. Findings and Discussion

This section synthesizes the empirical findings from previous sections to address the core
research questions and provide a nuanced understanding of how connectivity enablers impact
India-North Africa economic relations.

6.1. Synthesizing the Impact of Connectivity Gaps

The analysis reveals a direct causal relationship between the connectivity metrics examined
in Section 5 and the trade patterns identified in Section 4. The concentration of trade in bulk
commodities (72% in fuels and fertilizers) is not merely a function of comparative advantage
but also a rational response to high transaction costs and logistical inefficiencies.

Quantifying the Connectivity-Trade Nexus:

Table 14: Correlation Analysis Between Infrastructure Quality and Trade
Diversification

-0.82 +0.76 -18% per 10-point
improvement

-0.79 +0.81 -12% per 20-point
increase
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-0.68

+0.85

+0.72

-0.79

-24%
documentation
costs

+1.1% per
additional day

Source: Author's calculations based on UN Comtrade and World Bank data

Sector-Specific Impact Analysis:

e Pharmaceuticals Trade: India's $1.57 billion pharmaceutical exports face regulatory

hurdles and temperature-controlled logistics gaps. The 48-96 hour customs clearance

times in North African ports directly impact product efficacy and increase compliance

costs by 15-25%.

e Automotive Components: The automotive sector's potential is constrained by

hinterland connectivity gaps. While Tanger Med has 85% rail connectivity,
Alexandria's 35% rate forces reliance on road transport, increasing supply chain

volatility and limiting just-in-time manufacturing possibilities.

o High-Value Agriculture: Morocco's $345 million fruit and nut exports to India suffer
from 25% spoilage rates due to multimodal handling inefficiencies and inadequate

cold chain infrastructure at Indian ports.

6.2. The Interplay of Hard and Soft Infrastructure

The research demonstrates that hard infrastructure investments alone yield diminishing
returns without complementary soft infrastructure improvements. This is exemplified by the

"Tanger Med Paradox" - despite world-class physical infrastructure (18m depth, 36

moves/hour crane efficiency), the port's full potential is constrained by regulatory

fragmentation across North African markets.

Case Study: Digital-Physical Infrastructure Synergy

Table 15: ROI Comparison of Isolated vs. Integrated Infrastructure Investments

$500M

$50M

$550M

http://jier.org

3-5 years

1-2 years

3-5 years

8-12%

15-20%

28-35%

+15-23%

$900M annually

$600M annually

$2.1B annually

+$600M annually
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Source: Analysis of World Bank port modernization projects

The data reveals that integrated projects delivering both physical and digital improvements
generate 2.3x greater returns than the sum of isolated initiatives. The synergy effects emerge
from:

o Real-time coordination between port operations and customs clearance
o Predictive analytics optimizing vessel berthing and hinterland transport
e Automated document processing reducing cargo dwell times

6.3. Identifying Strategic Leverage Points

Based on impact-feasibility analysis, interventions can be prioritized across three time
horizons:

Table 16: Strategic Intervention Portfolio

Time Intervention Estimated Implementation | Key
Horizon Impact Complexity Stakeholders
“iecitognt s Digital - Single 20-25%  cost Medium Customs
(0-18 Window reduction agencies, IT
months) integration ministries
Mutual 15-18%  time Low Standards bodies,
Recognition savings trade ministries
Agreements
Medium- Port community 12-15% Medium Port authorities,
Clovin GhERll systems efficiency gain shipping lines
months)
Hinterland 18-22% High Transport
connectivity reliability ministries, private
upgrades improvement operators
Long-Term WVYEI[3 port  25-30% Very High Port  authorities,
“i<h e modernization capacity investors
increase
Green corridor 10-15% Medium Environmental
establishment premium access agencies, shippers
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Strategic Intervention Prioritization Matrix Intervention Cost-Benefit Analysis

ort Modernization o Short-Term (0-18 months) ——- Mean: 32.7
2.0 ‘ - Medium-Term (18-36 months)

o Long-Term (3-5 years)
Green Corridors

Digital Single Window
85 °

Hinterland Connectivity
®

8.0 Port Modernization

Port Community Systems
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Better)
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g reen Corridors
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Digital Single Window
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Figure 6 Intervention Prioritization Matrix and Cost-Benefit Analysis
7. Conclusion and Policy Recommendations

7.1. Summary of Key Findings

The study provides compelling evidence that connectivity enablers are critical determinants
of India-North Africa trade performance:

Research Question 1: Maritime routes and port infrastructure

e Answer: Maritime connectivity directly influences trade volumes, with LSCI score
improvements of 20 points correlating with 23% higher trade. However, 65%
dependency on transshipment adds 4-5 days and $400-600/TEU in costs, constraining
product diversification.

Research Question 2: Logistics and transport infrastructure

o Answer: Infrastructure quality explains 68% of the variation in trade costs.
Hinterland connectivity gaps (varying from 25-85% rail connectivity) and customs
inefficiencies (24-96 hour clearance times) represent the most significant non-tariff
barriers.

Research Question 3: Digital trade platforms

e Answer: Digital adoption shows the highest potential returns, with integrated digital-
physical solutions generating 2.3x greater benefits than isolated investments. However,
implementation varies widely (20-85% adoption), and MSME participation remains
limited.

7.2. Policy Recommendations

For Governments:
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. Priority Infrastructure Co-Investment:

o Establish a $500 million India-North Africa Infrastructure Fund with equal
contributions

o Focus on strategic port upgrades in Alexandria and Algiers to enable direct
calls

o Develop multimodal corridors connecting JNPT/Mundra to North African
industrial zones

2. Accelerated Digital Integration:

o Implement interoperable Digital Single Windows by 2026 with common data
standards

o Launch a regional trade blockchain platform for document verification and
payments

o Establish mutual recognition of e-phyto certificates and e-sanad
documentation

3. Regulatory Harmonization:

o Negotiate the "India-North Africa Trade and Investment Framework
Agreement" by 2025

o Create common standards for 50 priority products across pharmaceuticals,
automotive, and food processing

o Establish a joint regulatory sandbox for digital trade innovations
For Business and Industry:
1. Strategic Partnerships:

o Form logistics joint ventures combining Indian technology with North African
market access

o Develop shared warehousing and distribution networks in strategic hubs
(Casablanca, Alexandria, Dubai)

o Create industry consortia for collective negotiation of shipping and logistics
services

2. Digital Transformation:

o Leverage platform economies through coordinated participation in B2B
marketplaces

o Implement supply chain digital twins for real-time visibility and risk
management

o Adopt unified digital payment solutions reducing transaction costs by 60-80%

7.3. Limitations of the Study
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This research acknowledges several limitations:

o Data Granularity: Port-level performance data for some North African countries was
limited or outdated

e Non-Tariff Measures: The study could not quantitatively assess all regulatory
barriers due to methodological constraints

o Dynamic Effects: The analysis provides a snapshot; continuous monitoring is needed
for real-time assessment

e Geographic Scope: Focus on major ports and trade routes may overlook emerging
secondary corridors

e COVID-19 Impact: Pandemic-related disruptions may have temporarily distorted
some trend analyses

7.4. Avenues for Future Research
1. Regional Value Chains:

o Investigate specific sectoral value chains (automotive, pharmaceuticals) for
integration opportunities

o Analyze the impact of AfCFTA on India-North Africa production networks
2. Sustainable Trade Corridors:

o Assess the feasibility and economic impact of green shipping initiatives

o Study carbon footprint optimization in India-North Africa logistics routes
3. Country-Specific Deep Dives:

o India-Morocco automotive cluster integration potential

o India-Egypt pharmaceutical regulatory alignment and market access

o India-Algeria energy infrastructure partnership models
4. Digital Trade Evolution:

o Impact of Al and IoT on supply chain resilience

o Cryptocurrency and blockchain applications in trade finance

o Data localization requirements and digital sovereignty issues
5. Geopolitical Dimensions:

o Impact of great power competition on India-North Africa economic relations

o Security considerations for critical trade infrastructure

o Alignment with broader Indo-Pacific and Mediterranean strategies

This research establishes that strategic investments in connectivity infrastructure—
particularly integrated digital-physical solutions—can unlock the substantial untapped
http://jier.org 2733
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potential in India-North Africa economic relations, transforming the relationship from

commodity-based exchanges to diversified, value-added partnerships.
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