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Abstract

The Indian Ocean Rim Association (IORA) has expanded its membership and initiatives to foster the Blue
Economy and strengthen the global maritime axis. This study quantitatively evaluates the impact of [ORA’s
expansion on Eastern Africa’s Blue Economy, focusing on Kenya, Tanzania, Mozambique, and South Africa,
while highlighting India’s pivotal role as a leading IORA member. Using trade, port efficiency, and economic
data from 2010 to 2023, the study employs fixed-effects panel regressions and difference-in-differences (DiD)
models to test the hypothesis that IORA’s expansion has strengthened the Blue Economy and elevated Eastern
Africa’s maritime role, with India’s contributions amplifying these outcomes. Results show a 5.1% increase
in Blue Economy output per year of IORA membership, driven by trade growth and port investments, with
India’s USD 600 million in regional projects enhancing connectivity (Indian Ocean Rim Association [IORA],
2023; Ministry of External Affairs [MEA], 2023). Challenges include data gaps and environmental risks.
Policy recommendations emphasize India-led capacity building and sustainable practices.

1. Introduction

The Blue Economy, encompassing sustainable marine-based activities such as fisheries, aquaculture, maritime
transport, tourism, and seabed mining, is critical for Indian Ocean Rim countries (United Nations Economic
Commission for Africa [UNECA], 2023). The Indian Ocean Rim Association (IORA), founded in 1997,
promotes regional cooperation among its 23 member states and 11 dialogue partners, prioritizing the Blue
Economy since 2014 (IORA, 2023). IORA’s expansion, through new members (e.g., Seychelles in 2011),
dialogue partners (e.g., China, Japan), and initiatives like the 2017 Jakarta Concord, aims to enhance maritime
trade, connectivity, and resource utilization (IORA, 2023).

Eastern African IORA members—Kenya, Tanzania, Mozambique, and South Africa—are strategically located
along key maritime routes, contributing to the global maritime axis, which handles 80% of global oil
shipments and 50% of container traffic (United Nations Conference on Trade and Development [UNCTAD],
2023). India, a founding IORA member with a 7,500-km coastline, plays a central role through investments,
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maritime security, and capacity building (MEA, 2023). This study hypothesizes that IORA’s expansion has
strengthened Eastern Africa’s Blue Economy and maritime role, with India’s contributions significantly
amplifying these impacts.

1.1. Research Questions
e How has IORA’s expansion influenced Blue Economy growth in Eastern Africa?

e What is Eastern Africa’s contribution to the global maritime axis, and how does IORA facilitate this
role?

e How has India’s leadership within IORA enhanced Eastern Africa’s Blue Economy and maritime
connectivity?

o What challenges limit Eastern Africa’s strategic maritime potential?
1.2. Research Objectives

» To quantitatively assess IORA’s expansion impact on Eastern Africa’s Blue Economy using real-time
data.

e To evaluate Eastern Africa’s strategic role in the global maritime axis through IORA initiatives.
e To analyze India’s contributions to Eastern Africa’s Blue Economy and connectivity.
o To identify challenges and propose evidence-based policy recommendations.

1.3. Research Gaps

Quantitative studies on IORA’s economic impacts are scarce, particularly for Eastern Africa (Observer
Research Foundation [ORF], 2023). India’s role is often discussed qualitatively, with limited data on its
investments’ outcomes (South African Institute of International Affairs [SAIIA], 2023). Data gaps on
exclusive economic zone (EEZ) resources and inconsistent Blue Economy metrics hinder comprehensive
analyses (UNECA, 2023). This study addresses these gaps through robust econometrics and real-time data.

2. Literature Review
2.1. The Blue Economy and IORA

The Blue Economy involves sustainable use of ocean resources for economic growth and ecosystem health
(UNECA, 2023). IORA’s framework prioritizes fisheries, aquaculture, maritime transport, tourism, renewable
energy, and seabed mining (IORA, 2023). The Indian Ocean handles 80% of global maritime oil trade, with
choke points like the Bab el-Mandeb Strait critical for connectivity (UNCTAD, 2023, p. 12). IORA’s
expansion has strengthened cooperation through initiatives like the Blue Economy Ministerial Conferences
(IORA, 2023).

2.2. Eastern Africa’s Strategic Role

Eastern African ports—Mombasa (Kenya), Dar es Salaam (Tanzania), Beira (Mozambique), and Durban
(South Africa)—are key trade hubs (UNCTAD, 2023). South Africa’s Operation Phakisa and Kenya’s Vision
2030 align with IORA’s goals (SAIIA, 2023). Challenges include limited EEZ data, infrastructure deficits,
and overfishing (Food and Agriculture Organization [FAO], 2022, p. 45).
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2.3. India’s Role in IORA

India’s maritime policies, including SAGAR (Security and Growth for All in the Region) and the Indo-Pacific
Oceans Initiative, emphasize sustainability and security (MEA, 2023). India’s contributions include USD 600
million in Eastern African projects, maritime surveillance support, and training programs (MEA, 2023, p. 18).
Its 2015-2017 IORA chairmanship advanced Blue Economy dialogues (IORA, 2023).

2.4. Research Gaps

Few studies quantify IORA’s economic impacts or India’s role in Eastern Africa (ORF, 2023). Data scarcity
on seabed resources and regional disparities remain unaddressed (UNECA, 2023, p. 22). This study fills these
gaps with real-time data and advanced econometrics.

3. Methodology
3.1. Hypothesis

IORA’s expansion has strengthened Eastern Africa’s Blue Economy and maritime axis role, with India’s
contributions enhancing these outcomes.

3.2. Data Sources

e Trade Data: UN Comtrade (2023) for fisheries exports (HS code 03), oil (HS 27), and minerals (HS
26).

e Port Efficiency: UNCTAD’s Liner Shipping Connectivity Index (LSCI) (UNCTAD, 2023) and World
Bank’s Logistics Performance Index (LPI) (World Bank, 2023).

e Economic Indicators: World Bank’s GDP growth, employment in fisheries/tourism, and Blue
Economy revenue (World Bank, 2023).

o India’s Investments: MEA reports and IORA Secretariat data (MEA, 2023; IORA, 2023).

o Maritime Security: International Maritime Organization (IMO) piracy reports and India’s IFC-IOR
data (IMO, 2023).

3.3. Sample

The study analyzes Kenya, Tanzania, Mozambique, South Africa, and India (as a comparator) from 2010 to
2023, selected for their IORA membership and coastal access.

3.4. Econometric Models
Model 1: Blue Economy Growth (Fixed-Effects Panel Regression)

Y {it} =\beta 0+ \beta 1 IORA ({it} +\beta 2 Trade {it} +\beta 3 Port {it} +\beta 4 GDP_{it} +\beta 5
Indialnv_{it} +\mu_ i + \epsilon_{it}

Where:
o Y {it}

: Blue Economy output (USD, fisheries exports + tourism revenue).
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o IORA ({it}
: Years since [IORA membership.
o Trade ({it}
: Maritime trade volume (USD).
o Port {it}
: LSCI score.
e« GDP {it}
: GDP growth rate (%).
o Indialnv_({it}
: India’s investments (USD million).
e \mu i
: Country fixed effects.
e \epsilon_ {it}
: Error term.
Model 2: Maritime Axis Contribution (DiD Model)

Maritime {it} = \gamma 0 + \gamma 1 IORA_({it} \times Post {t} + \gamma 2 Trade {it} + \gamma 3
Choke {it} +\gamma 4 Indialnv_{it} +\nu i+ \eta t+ \epsilon {it}

Where:
e Maritime {it}
: LSCI score.
o IORA_{it} \times Post {t}
: Interaction term for IORA membership post-2014 (Blue Economy prioritization).
e Choke {it}
: Distance to Bab el-Mandeb (km).
e \nu i, \eta t
: Country and year fixed effects.
Robustness Checks
e Alternative specifications: Random-effects model and pooled OLS.

o Endogeneity test: Instrumental variable (IV) approach using IORA dialogue partner count as an
instrument for
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IORA_{it}
(IORA, 2023).

e Multicollinearity: Variance inflation factor (VIF) analysis.

3.5. Data Preprocessing

Missing trade data (e.g., Mozambique 2019) were interpolated using linear trends (UN Comtrade, 2023). Blue
Economy output was proxied by fisheries exports and coastal tourism revenue due to limited EEZ data (FAO,
2022). India’s investments were sourced from MEA reports; where unavailable, estimated based on IORA

project budgets (MEA, 2023; IORA, 2023).

3.6. Limitations

EEZ resource data gaps persist, mitigated by proxies (UNECA, 2023). India’s investment data may be
incomplete; cross-checked with IOR A reports (IORA, 2023). DiD assumes parallel trends, tested via pre-2014

LSCI trends (UNCTAD, 2023).
4. Results

4.1. Descriptive Statistics

Table 1 summarizes key variables (2010-2023 averages).

Table 1: Descriptive Statistics

Blue Economy Output (USDLSCI

Country mn) Score
Kenya 450 254
Tanzania 380 22.1
Mozambique 210 18.7
South Africa 1,200 38.9
India 5,600 48.2

Trade Volume (USDIndia’s Investments (USD

bn)
18.2
14.5
8.3
85.6

320.4

mn)
120
100
180

200

Source: UN Comtrade (2023); UNCTAD (2023); World Bank (2023); MEA (2023).
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4.2. Blue Economy Growth

The fixed-effects regression (Model 1) results are shown in Table 2.
Table 2: Fixed-Effects Regression Results (Blue Economy Output)
Variable Coefticient Std. Errorp-value

IORA Membership 0.051 0.012 0.001

Trade Volume 0.062 0.015 0.000

LSCI Score 0.039 0.010 0.002

GDP Growth 0.028 0.008 0.013

India’s Investments 0.043 0.011 0.001

R-squared 0.76 - -

Observations 56 - -

Notes: Dependent variable is log(Blue Economy output). Country fixed effects included (UN Comtrade, 2023;
UNCTAD, 2023).

o IORA Membership: A one-year increase in IORA membership raises Blue Economy output by 5.1%
(p <0.01), driven by fisheries and tourism growth (FAO, 2022).

e India’s Investments: A USD 100 million increase in India’s investments boosts output by 4.3% (p <
0.01). India’s USD 180 million in Mozambique’s Beira port upgrades increased trade by 22% (2015—
2020) (MEA, 2023, p. 20).

o Port Efficiency: A 1-unit LSCI score increase raises output by 3.9% (p < 0.01) (UNCTAD, 2023).
4.3. Maritime Axis Contribution
The DiD model (Model 2) results are shown in Table 3.
Table 3: DiD Regression Results (Maritime Connectivity)
Variable Coefticient Std. Error p-value
IORA x Post-2014  0.048 0.014 0.002
Trade Volume 0.055 0.012 0.000
Choke Point Distance -0.042 0.010 0.001
India’s Investments 0.039 0.009 0.003
R-squared 0.81 - -
Observations 56 - -

Notes: Dependent variable is LSCI score. Country and year fixed eftects included (UNCTAD, 2023).
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o IORA Expansion: Post-2014 IORA initiatives increased LSCI scores by 4.8% (p < 0.01), reflecting
improved port connectivity (IORA, 2023).

o India’s Role: India’s investments raised LSCI scores by 3.9% per USD 100 million (p < 0.01). Its
IFC-IOR reduced piracy incidents by 40% (2015-2023), enhancing trade safety (IMO, 2023, p. 15).

e Choke Points: Closer proximity to Bab el-Mandeb boosts connectivity (p < 0.01) (UNCTAD, 2023).
4.4. Robustness Checks

Random-eftects model yields similar coefficients (IORA: 0.049, p < 0.01). IV approach confirms IORA’s
impact (first-stage F-statistic: 18.6) (IORA, 2023). VIF scores (<5) indicate no multicollinearity.

4.5. India’s Specific Contributions

e Investments: India invested USD 600 million in Eastern Africa (2010-2023), including USD 200
million in South Africa’s port upgrades and USD 120 million in Kenya’s fisheries (MEA, 2023, p. 18).

e Security: India’s naval patrols and IFC-IOR supported 90% of safe trade routes in the Western Indian
Ocean (IMO, 2023, p. 16).

o Capacity Building: India trained 1,500 maritime professionals in Kenya and Tanzania via IORA
workshops (MEA, 2023).

4.6. Challenges

o Data Gaps: EEZ resource data is limited; only 20% of Eastern Africa’s seabed is mapped (UNECA,
2023, p. 24).

o Capacity: Mozambique lacks deep-sea exploration expertise (FAO, 2022).

o Environmental Risks: Overfishing reduced catches by 15% in Tanzania (2018-2023) (FAO, 2022, p.
46).

5. Discussion

The results confirm the hypothesis that IORA’s expansion has strengthened Eastern Africa’s Blue Economy
and maritime axis role, with India’s contributions amplifying outcomes (IORA, 2023; MEA, 2023). The 5.1%
Blue Economy growth per year of IORA membership reflects increased fisheries exports (e.g., Kenya’s 20%
rise, 2015-2020) and tourism revenue (e.g., South Africa’s USD 1 billion coastal tourism, 2022) (FAO, 2022;
World Bank, 2023). India’s USD 600 million investments and security initiatives have enhanced port
efficiency and trade safety, aligning with SAGAR’s vision (MEA, 2023).

However, disparities exist. South Africa’s advanced infrastructure benefits more than Mozambique’s, where
capacity constraints persist (SAIIA, 2023). India’s training programs offer a scalable solution, but broader
adoption is needed (MEA, 2023). Environmental risks, including overfishing and climate-induced coral
bleaching, threaten sustainability, challenging SDG 14 compliance (FAO, 2022; UNECA, 2023). India’s
leadership is pivotal. Its Chabahar port project facilitates 15% of regional trade via transshipment (MEA, 2023,
p- 22). Scaling such initiatives could further integrate Eastern Africa into the maritime axis (ORF, 2023).
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6. Conclusion and Policy Recommendations

IORA’s expansion has significantly advanced Eastern Africa’s Blue Economy and maritime role, with India’s
USD 600 million investments and security initiatives driving outcomes (IORA, 2023; MEA, 2023). Real-time
data confirms a 5.1% Blue Economy growth per year of IORA membership and a 4.8% rise in connectivity
post-2014 (UN Comtrade, 2023; UNCTAD, 2023).

Recommendations

o Enhance Data Collection: Implement UNECA’s BEVTK to map 50% of EEZ resources by 2030,
with India funding pilot projects (UNECA, 2023).

e Scale India’s Capacity Building: Train 3,000 professionals by 2030, targeting Mozambique’s seabed
mining sector (MEA, 2023).

e Strengthen Sustainability: Enforce 20% fishing quotas and invest USD 500 million in climate-
resilient ports (FAO, 2022).

o Deepen India-Eastern Africa Ties: Increase India’s investments to USD 1.5 billion by 2030, focusing
on renewable energy (MEA, 2023).

Future research should explore causal impacts using longer timeframes and compare Eastern Africa with
Southeast Asia (ORF, 2023).
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