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1. Introduction

ABSTRACT

This study employs a rigorous methodological framework grounded in the
logical principles of observation, assertion, and argument to develop a
comprehensive understanding of resilience within the lIraq Golden Gate
International Corridor (IGIC) North-South Axis. Through systematic
observation of existing infrastructure capabilities and vulnerabilities, the
research identifies critical connectivity requirements between Asia and Africa.
The assertion phase formulates a novel resilience-based design framework
integrating multi-modal redundancy and decentralized governance, while the
argument phase validates this approach through logical analysis. The resulting
model demonstrates how strategic terrestrial pathways through key border
crossings like Arar and maritime connections extending from Al-Faw Port to
Jeddah and Port Sudan can maintain operational continuity amid geopolitical
tensions, climatic challenges, and logistical disruptions. The research
contributes significantly to infrastructure resilience theory by challenging
conventional efficiency-centric paradigms and advocating for adaptive
reconfiguration principles. It further introduces the concept of coopetitive
governance as a mechanism for balancing strategic interests with collective
resilience objectives. For policymakers and infrastructure developers, the study
provides an actionable blueprint for creating economically viable, socially
inclusive, and ecologically sustainable trade corridors that can withstand
emerging global challenges including climate change, geopolitical
fragmentation, and supply chain vulnerabilities.

domains, including economics, ecology, and risk
management [1-7], with researchers focusing on
sustaining operational efficiency amid hazards. This

The contemporary global landscape is characterized by
increasingly complex and interdependent systems,
where international cooperation has expanded socio-
economic networks and technological
interdependencies. This interconnectivity necessitates
a comprehensive understanding of modern system
behaviors, particularly in managing unpredictable
disruptions that compromise operational performance.
Adopting a systemic approach that transcends
traditional engineering disciplines is essential, calling
for stakeholders to embrace systems thinking in
decision-making processes. Resilience has emerged as
a critical attribute of dynamic systems across diverse

study addresses the need for resilient infrastructures
that generate international benefits, focusing on the
Irag Golden Gate International Corridor (IGIC)—
specifically its north-south axis—as a pivotal project at
the crossroads of Western Asia, designed to connect
Asia to Africa’s trade networks through Iraq’s strategic
gateway.

1.1. Resilience Concept

The theoretical foundation of this research is rooted in
the evolution of resilience concepts, particularly the
shift from "fighting against" risks to "living with" them,
as articulated in the UNISDR’s 2002 report Living with
Risk [8]. Global frameworks like the Hyogo


mailto:R.Amirabadi@qom.ac.ir
mailto:S.F.Al-busaltan@uokerbala.com

Bashar Azeez Shon Al-Shihmani, Rouhollah Amirabadi / Connecting Asia to Africa: The Role of the Iraq Golden Gate International Corridor’s North—South Axis in
Enhancing Global Trade Resilience

Framework [9] and Sendai Framework [10] have
institutionalized societal resilience as a cornerstone of
disaster risk reduction. Resilience encompasses
capacities such as planning, absorption, recovery, and
adaptation [11-19], with distinctions between
engineering resilience (rapid return to equilibrium) and
ecological resilience (adaptive transformation) [20].
The field of resilience engineering has developed
methodologies to enhance organizational robustness
and resource management during crises [21-26],
though challenges remain in quantifying and
operationalizing resilience [27].

1.2. Critical Infrastructure Resilience:
Frameworks and Challenges

Critical Infrastructure Systems (CIS) form the
backbone of modern societies, underpinning economic
prosperity and public security. Recent disruptions, such
as substation attacks in North Carolina [28] and
Hurricane Idalia in Florida [29], highlight the
vulnerabilities of CIS and the need for advanced
resilience strategies. Governments and international
bodies have responded with initiatives like the
European Programme for Critical Infrastructure
Protection (EPCIP) and the U.S. Presidential Policy
Directive 21 (PPD-21) [29]. However, the
interdependencies among CIS sectors complicate
recovery efforts [30, 31], necessitating integrated
assessment frameworks that address technical,
economic, organizational, and human dimensions [29].

1.2.1. The IGIC North-South Axis: A Strategic
Overview

The IGIC North-South Axis is designed to connect
Asia and Africa through a multimodal network
integrating rail, road, maritime, and air transport
systems. By leveraging Iraq’s strategic geographical
position, the corridor enhances trade resilience by
providing alternative routes to traditional maritime
chokepoints like the Suez Canal. The corridor’s design
emphasizes decentralized connectivity, incorporating
key regional hubs such as Al-Faw (Iraq), Bandar Imam
Khomeini (Iran), Jeddah (Saudi Arabia), and Port
Sudan, thereby ensuring operational continuity during
disruptions. Figure 1 shows a plan by Iraq’s Ministry
of Transport.
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Figure 1. View of Iraq's highway network along with its
border crossings.

The IGIC’s resilience framework is illustrated through
regional case studies, such as the integration of Iranian
ports into the corridor’s logistics network and the use
of Saudi land routes for Africa-bound cargo. These
examples demonstrate how the corridor transforms
systemic  vulnerabilities into  opportunities for
collaborative value creation, fostering regional stability
and economic interoperability.

1.2.2. Synergies with Global Corridors

The IGIC’s North-South Axis interfaces with major
global corridors, including the International North-
South Transport Corridor (INSTC), the Trans-Caspian
International Transport Route (TITR), and the India-
Middle East-Europe Economic Corridor (IMEC) [32-
35]. This integration creates a networked system that
enhances resilience through multi-layered redundancy
and distributed risk management. For instance, the
corridor’s connection to the INSTC facilitates access to
Central Asian markets, while its linkage to the IMEC
strengthens Europe-Asia trade routes.

1.3. Resilience through Multi-Modal Redundancy
The IGIC employs multi-modal redundancy to mitigate
disruptions, allowing dynamic shifts between transport
modes. For example, during geopolitical tensions in the
Strait of Hormuz, cargo can be rerouted through land-
based pathways via Turkey or Saudi Arabia.
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The implementation of the IGIC generates significant
benefits, including economic gains through reduced
logistics costs and trade diversification, social benefits
via job creation and community engagement, and
environmental advantages through optimized route
planning and carbon emission reductions. The
corridor’s alignment with the blue economy principles
promotes sustainable resource use and ecological
conservation, particularly in coastal and marine
ecosystems [36-44].

1.4. Policy Implications

The IGIC North-South transit network represents a
transformative approach to enhancing global trade
resilience, leveraging Iraq’s strategic position to bridge
Asia and Africa. The corridor’s resilience-based
design, combined with its integration into global
networks, offers a replicable model for other regions
seeking to harness the power of benefit in infrastructure
development. Policymakers are urged to prioritize
collaborative governance, invest in climate-resilient
infrastructure, and adopt digital technologies for real-
time monitoring and coordination. This study
contributes to the broader discourse on resilience by
providing a scalable framework for sustainable and

equitable  development in  an increasingly
interconnected world.

2. Methodology

This study employs a rigorous, tripartite

methodological framework—grounded in the logical
principles of observation, assertion, and argument
[45]—to systematically develop and validate the
resilient design of the IGIC. This approach ensures that
the corridor’s development is both scientifically robust
and pragmatically actionable, aligning with broader
sustainability and blue economy objectives.

2.1. Observation: Resilience
Landscape

The initial phase involves a comprehensive review of
existing literature to identify and analyze key
dimensions of resilience relevant to international
transport  corridors.  This  observational stage
synthesizes insights from diverse fields—transport
engineering, risk management, environmental science,
and socioeconomics—to establish a foundational
understanding of the requirements for a resilient
corridor.

Mapping the

2.2. Assertion: Structure-based Resilience in the
International Corridor

Drawing on observational insights, this study develops
a tailored resilience framework for the IGIC that
integrates  multidimensional  criteria—economic,
social, and environmental—into the corridor’s design
and operational protocols. The framework prioritizes
critical variables such as strategic nodes, climatic

vulnerabilities, and geopolitical risks while proposing
a hybrid governance model that balances centralized
Iragi  sovereignty with decentralized regional
cooperation. This approach ensures both operational
resilience and sustainable cross-border value creation.

2.3. Argument: Demonstrating Practical Necessity
and Applicability

The study demonstrates how the corridor's design
incorporates adaptive governance mechanisms and
multi-dimensional resilience priorities to address
complex geopolitical, environmental, and operational
challenges. The framework is qualitatively validated
through its capacity to interface with global transport
networks and mitigate disruptions via strategic
redundancy, positioning the IGIC as a transformative
model for sustainable infrastructure development.

2.4. Integration with Sustainability and Blue
Economy Goals

The observation-assertion-argument  process s
consistently applied to ensure that the IGIC aligns with
sustainability and blue economy principles. For
example:

e Environmental Resilience: The corridor
incorporates green infrastructure designs (e.g.,
solar-powered logistics hubs, climate-adaptive
transport networks) to minimize ecological
impact.

e Socio-Economic Equity: The framework
emphasizes inclusive growth, leveraging the
corridor to create jobs, enhance local
capacities, and promote  cross-border
community engagement.

This structured methodology not only advances
theoretical understanding of resilience but also
provides a scalable model for other regions seeking to
develop sustainable, resilient infrastructure networks.
The IGIC thus serves as a paradigm for how mega-
corridors can transform systemic vulnerabilities into
opportunities for global cooperation and prosperity.

3. Resilience-based design: Positioning Iraq as
Asia-Africa Gateway through the IGIC

The IGIC represents a transformative opportunity to
leverage Iraq’s geographic and strategic position to
advance national development and regional integration.
However, this potential must be contextualized within
Iraq’s historical challenges, which have historically
constrained large-scale infrastructure initiatives. As
illustrated in Figure 2, the nation’s transport networks
have historically suffered from insufficient
redundancy, overcentralization, and vulnerability to
disruptions ranging from political instability to
environmental hazards. The rentier economy model,
reliant on hydrocarbons, has further limited
investments in diversified infrastructure, while
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institutional fragility and governance issues have
impeded project execution [46, 47]. Despite these
challenges, Iraq’s location at the crossroads of Asia and
Africa offers a unique opportunity to reimagine its role
as a global trade gateway.
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Figure 2. Resilient connectivity pathways of lrag—expanding
alternative and backup routes.

The resilience-based design of the IGIC prioritizes the
creation of redundant, multi-modal transport pathways
to ensure uninterrupted connectivity even under
disruptive conditions. As depicted in Figure 2, this
design introduces a spectrum of alternative routes that
enhance decision-makers' flexibility. For instance, the
terrestrial network incorporates eastern routes through
Iran to access Central Asian markets and western
corridors linking to Turkey and the Mediterranean,
while the maritime axis integrates ports such as Al-Faw
and Umm Qasr with complementary hubs like Iran’s
Chabahar and Saudi Arabia’s Jeddah. This multi-
backup approach mitigates risks associated with single-
point failures—be they geopolitical conflicts, natural
disasters, or logistical bottlenecks—by ensuring that
cargo and passengers can be rerouted swiftly and
efficiently.

The IGIC’s resilience-centered design underscores
Iraq’s emergence as a Golden Gate between Asia and
Africa, facilitating trade flows that bypass traditional
chokepoints like the Suez Canal. By integrating land-
based corridors with rail and maritime networks, the
corridor strengthens supply chain resilience and
reduces transit times for goods moving between Asian
production centers and African consumer markets. This
connectivity is not merely infrastructural but
transformative: it supports Iraq’s economic

diversification, reduces dependency on hydrocarbons,
and fosters regional stability through shared prosperity
[47, 48]. Moreover, the corridor’s alignment with
global initiatives such as China’s Belt and Road and the
India-Middle  East-Europe  Economic  Corridor
amplifies its strategic relevance, enabling Irag to
position itself as a central node in transcontinental trade
while mitigating the risks of regional competition.

3.1. Rethinking Global Trade Resilience in an Era
of Systemic Fragility

The analysis of hazards within infrastructure systems
necessitates a fundamental reconceptualization of
traditional risk assessment paradigms. Unlike discrete
infrastructure projects, international corridors such as
the IGIC exist within continuous, dynamically
interconnected  geographical ~and  ecological
environments. This continuity renders conventional
temporal segmentation of hazards—into pre-event,
during-event, and post-event phases—conceptually
inadequate and practically insufficient. Infrastructures
operate within a perpetual state of exposure to diverse
natural and anthropogenic hazards, ranging from
seismic activity and extreme weather events to
geopolitical disruptions and technological failures.
This persistent vulnerability demands a shift from
episodic risk assessment to continuous, dynamic
resilience monitoring and adaptive management. The
operational philosophy must transition from reactive
recovery to proactive sustainment, requiring constant
operational readiness and the maintenance of
acceptable performance thresholds through embedded
resilience and sustainability principles.

This reconceptualization finds robust support in
contemporary hazard research. Holling's seminal work
[49] established resilience as a system's capacity to
maintain continuity amid change, implicitly integrating
hazard management into the core of system
functionality. The terminology of hazards has evolved
to capture their complex nature, with terms such as
shock and stress describing diverse manifestations—
single or multiple, internal or external, sequential or
interdependent—reflecting variations in origin, timing,
and impact profile. Budimir et al. [50] advocate for a
multi-hazard framework that examines interlinked
hazards, such as concurrent or cascading events at a
given location. Further refining this, Forcellini [51]
classifies hazards into two distinct categories:
instantaneous cascading events and momentary
localized impacts. Cascading hazards propagate
through interconnected  subsystems, disrupting
functional continuity across the infrastructure, while
localized hazards affect specific performance
objectives without broader systemic implications.

The interlinked nature of hazards is emphatically
demonstrated by Hart et al. [52], who argue that multi-
hazard interactions—such as floods compounded by
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earthquakes in coastal settlements—are interdependent
rather than isolated phenomena. Their analytical
framework evaluates resilience through regional co-
location (multiple hazards affecting the same area),
temporal co-occurrence (Simultaneous hazardous
events), and cascading sequences (where one hazard
alters the probability or impact of subsequent events).
However, persistent boundary ambiguities between
hazards and wvulnerabilities highlight the need for
greater cognitive clarity in delineating system limits
and interaction mechanisms. Argyroudis et al. [53]
contribute a functional taxonomy of hazards,
categorizing them as: (1) independent effects, (2)
cascading hazards, and (3) cumulative-source hazards.
Independent  hazards necessitate  time-sensitive
recovery strategies, whereas cascading hazards require
adaptive  prioritization—for instance, balancing
economic recovery against environmental
rehabilitation. This sophisticated understanding
enables the IGIC's design to incorporate layered
resilience mechanisms that anticipate complex hazard
interactions rather than merely responding to isolated
events.

3.2. Conceptualizing Trade Resilience: From
Robustness to Adaptive Reconfiguration

Trade resilience must evolve beyond traditional notions
of robustness—which emphasize resistance to shocks
and rapid recovery—toward a paradigm of adaptive
reconfiguration, where systems continuously transform
their structure and function to anticipate and absorb
disruptions. This shift recognizes that global trade
networks face increasingly complex, cascading risks
that cannot be addressed through static defenses alone.
Instead, resilience must be woven into the very fabric
of trade corridors through dynamic flexibility, allowing
routes, modes, and governance structures to reorganize
in response to changing conditions. The essence of this
approach lies in moving from protecting what exists to
enabling what can become—a fundamental
reorientation that prioritizes adaptability over rigidity,
collaboration over control, and innovation over
restoration. A framework for adaptive reconfiguration
rests on three core components:

e Multi-Modal Redundancy: Designing
overlapping transport pathways (land, rail,
maritime, air) that allow seamless shifts during
disruptions, ensuring continuity without
reliance on single nodes.

o Digital Integration: Employing real-time data
analytics, 10T networks, and Al-driven
logistics platforms to monitor risks, simulate
scenarios, and enable rapid decision-making.

e Governance Flexibility: Establishing agile,
multi-stakeholder  institutions that can
recalibrate rules, resources, and priorities in
response to emerging crises.

This framework transforms trade corridors from fixed
infrastructures into living systems capable of self-
renewal and evolution. Ultimately, trade resilience
reconceptualized as adaptive reconfiguration offers a
proactive pathway to navigate an era of systemic
fragility. It empowers corridors like the IGIC to not
only withstand disruptions but to leverage them as
opportunities for innovation, diversification, and
deeper regional integration. By embedding resilience
into operations, governance, and planning, trade
networks can become vehicles of sustainable
development, turning vulnerability into viability and
uncertainty into opportunity.

3.3. The IGIC North-South Axis: Architecture,
Governance, and Strategic Positioning

The North-South Axis of the IGIC represents a
sophisticated architectural achievement in multimodal
infrastructure design, strategically engineered to create
seamless connectivity between Asia and Africa through
Irag's pivotal geographical position (Figure 3). This
corridor masterfully integrates three distinct northern
feeder routes: the eastern Caspian land corridor
(Kazakhstan-Turkmenistan-Iran), the central Caspian
maritime route (Astrakhan-Bandar Anzali), and the
western Caspian pathway through Russia and Armenia.
The innovative incorporation of Iran's Nurduz-Tabriz-
Tamarchin route fundamentally transforms regional
logistics dynamics by diverting freight flows from
traditional eastern dependencies toward western Iran
and into Irag, simultaneously alleviating congestion at
major lranian ports while creating new economic
development opportunities across western Iranian
provinces. This architectural approach demonstrates
advanced spatial planning through its deliberate
redundancy and multi-nodal design, ensuring that no
single point of failure can compromise the entire
system's functionality.
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Figure 3. The North-South Multimodal Corridor Linking Asia and Africa.

The governance framework supporting this corridor
embodies a revolutionary model of transnational
cooperation, establishing a multi-layered decision-
making structure that balances national sovereignty
with regional integration. A specialized IGIC
Authority, comprising representatives from all
participating nations, oversees operational
coordination through a sophisticated system of
weighted voting mechanisms and consensus-based
decision protocols. This governance architecture
incorporates three critical dimensions: technical
standardization across border procedures, joint security
management for cargo protection, and shared financial
mechanisms for infrastructure investment. The
implementation of blockchain-based smart contracts
automates customs clearance and revenue sharing,
while a corridor-wide digital twin system enables real-
time monitoring and predictive analytics for capacity
management. This governance model represents a
significant advancement in transnational infrastructure
management, creating a template for future cross-
border megaprojects.

Strategically, the corridor positions Iraq as the central
nexus in a new global trade geography, transforming
the nation from a peripheral player into a crucial
intermediary between continental markets. The
southern extension to Africa through dual pathways—
the land route via Saudi Arabia to Jeddah and maritime
connections to Port Sudan—creates unprecedented
access to African markets while reducing traditional

dependencies on maritime chokepoints. This strategic
positioning is enhanced by the corridor's inherent
resilience features: climate-adaptive infrastructure
designed to withstand extreme desert conditions,
geopolitical risk mitigation through multi-state
participation, and economic flexibility through
interchangeable transport modes.

3.4. Asia-Africa Connectivity

The IGIC North-South Axis represents a paradigm shift
in transcontinental connectivity, fundamentally
rearchitecting the relationship between Asian and
African economies through a sophisticated network of
land and maritime pathways. This corridor transcends
traditional point-to-point connectivity by establishing a
multi-layered web of routes that integrate eastern Asia’s
manufacturing hubs with Africa's emerging consumer
markets and resource bases. The strategic incorporation
of both land bridges and maritime routes creates an
unprecedented level of redundancy and flexibility,
allowing for dynamic rerouting in response to
geopolitical, environmental, or economic disruptions.
This network approach effectively decouples Asia-
Africa trade from traditional choke points while
creating new opportunities for economic integration
that extend beyond mere transportation to encompass
knowledge transfer, technology sharing, and cultural
exchange.

The corridor's land network achieves remarkable depth
through its connection to West Africa via Sudan,
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creating a continuous overland pathway that reaches
Morocco and ultimately connects to European markets.
This terrestrial backbone is complemented by maritime
extensions that link Shanghai and other East Asian
ports to the Iraq through the Faw-Imam Khomeini hub,
effectively creating a bidirectional flow of goods,
services, and capital. The strategic positioning of Iraq
as the central node in this network is particularly
significant, as it leverages the country's geographical
advantages while providing a neutral platform for
regional cooperation.

The resilience of this connectivity model derives from
its multi-modal redundancy and intelligent pathway
diversification. The Baghdad-Arar-Jeddah land route
provides a secure alternative to maritime transport
during regional conflicts or environmental challenges
in the Persian Gulf, while the Faw-Imam Khomeini-
Aden-Sudan maritime route offers capacity during
periods of overland disruption. This dual-path system
is further enhanced by smart logistics infrastructure
that enables real-time routing decisions based on
political stability, weather conditions, and market
demands. The corridor's design incorporates climate
resilience measures such as sandstorm-resistant
infrastructure and heat-adaptive logistics systems,
ensuring reliable operation under the challenging
environmental conditions characteristic of the region.

Ultimately, the IGIC North-South Axis transforms
Asia-Africa connectivity from a series of discrete
transportation links into an integrated economic
ecosystem. By reducing transit costs and times while
increasing reliability, the corridor enables just-in-time
manufacturing networks that span continents,
facilitates agricultural exchange between
complementary climate zones, and creates new
opportunities for value-added processing at transit
nodes.

4. Global future

The IGIC represents a paradigm shift in global
infrastructure development, offering a template for
how emerging economies can leverage strategic
geography to reshape international trade architectures.
In an era of escalating climate disruptions, geopolitical
fragmentation, and supply chain vulnerabilities, the
corridor’s emphasis on multi-modal redundancy and
decentralized governance provides a critical blueprint
for future-proofing global connectivity. It challenges
the traditional hegemony of maritime chokepoints and
centralized trade routes by demonstrating how hybrid
land-maritime networks can enhance systemic
resilience while reducing dependency on single
corridors. Moreover, the IGIC’s integration of digital
infrastructure—such as Al-driven logistics platforms
and blockchain-based governance—positions it as a
model for the Fourth Industrial Revolution’s
infrastructure paradigm, where physical and digital
connectivity merge to create smarter, more adaptive

trade ecosystems. This approach not only addresses
immediate economic needs but also aligns with broader
global imperatives, including climate adaptation,
sustainable development, and equitable resource
distribution.

Looking forward, the IGIC’s success could catalyze a
reconfiguration of global trade dynamics, particularly
by strengthening economic cooperation and reducing
historical dependencies on Northern-dominated routes.
By facilitating direct connectivity between Asia and
Africa, the corridor enables emerging economies to
bypass traditional intermediaries, capture greater value
from their trade relationships, and assert stronger
agency in global economic governance. Furthermore,
its emphasis on benefit and ecological resilience sets a
precedent for future infrastructure projects, aligning
economic objectives with the UN Sustainable
Development Goals and the Paris Agreement targets.
As climate change and geopolitical volatility intensify,
the IGIC’s resilience-oriented design may inspire
similar initiatives in other regions, ultimately
contributing to a more distributed, adaptive, and
equitable global trade system—one that prioritizes risk
mitigation, inclusivity, and long-term sustainability
over mere efficiency and short-term gains.

4.1. Navigating Geopolitical and Institutional
Friction: Constraints on Resilience Realization

The realization of the IGIC’s resilience potential is
intrinsically constrained by multifaceted geopolitical
and institutional frictions that characterize the West
Asian region. Geopolitically, the corridor traverses a
complex landscape of competing strategic interests,
wherein regional powers—including Iran, Saudi
Arabia, Turkey, and Gulf states—Ileverage
infrastructure projects as instruments of influence,
creating coordination challenges and divergent
priorities. Historical rivalries, such as the Saudi-Iranian
geopolitical contestation, may impede seamless
collaboration, while external actors like China and the
United States further complicate the governance
landscape through competing visions for regional
connectivity (e.g., Belt and Road Initiative vs. India-
Middle East-Europe Economic Corridar).
Institutionally, the IGIC must navigate heterogeneous
regulatory frameworks, bureaucratic fragmentation,
and varying levels of state capacity among
participating  nations.  Corruption,  inadequate
transparency, and fluctuating political commitment
threaten to undermine the corridor’s operational
integrity, particularly in contexts where megaprojects
have historically been hampered by rent-seeking
behaviors and elite capture. Additionally, security
vulnerabilities—from armed non-state actors to cyber
threats—pose ongoing risks to infrastructure durability
and investor confidence. To mitigate these frictions, the
IGIC’s governance model must incorporate adaptive
dispute resolution mechanisms, harmonized regulatory
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standards, and robust stakeholder engagement
frameworks that transcend short-term political cycles
and align long-term interests.

4.2. Toward a Resilient Global Trade Order: Policy
Pathways and Theoretical Implications

The IGIC offers critical insights for constructing a
resilient global trade order, highlighting policy
pathways and theoretical advancements that reconcile
efficiency with adaptability. From a policy perspective,
the corridor underscores the necessity of multilateral
governance innovations, such as the creation of
corridor-specific  institutions with  supranational
authority to standardize regulations, oversee financing,
and coordinate crisis response. Policymakers must
prioritize digital integration—employing Al-driven
logistics platforms, blockchain for transparent customs
clearance, and loT-enabled monitoring—to enhance
operational resilience and real-time decision-making.
Furthermore, green financing mechanisms, including
resilience bonds and climate adaptation funds, can
align infrastructure development with sustainability
goals, ensuring that trade corridors contribute to
decarbonization and  ecological  preservation.
Theoretically, the IGIC challenges conventional
paradigms of connectivity by exemplifying a shift from
efficiency-centric  to  resilience-centric  trade
architectures. It advances the concept of networked
redundancy, wherein multi-modal and multi-path
designs mitigate systemic vulnerabilities, and
introduces the notion of coopetitive governance—
where states simultaneously compete and collaborate to
achieve shared resilience benefits. The corridor also
reinforces emerging theories in complex adaptive
systems, illustrating how trade infrastructures can
evolve as dynamic, self-organizing entities capable of
navigating disruption. By embedding these principles
into global trade policy, the IGIC serves as a prototype
for a new generation of infrastructures that are not
merely conduits of commerce but pillars of socio-
ecological stability in an increasingly fragile world.

5. Conclusion

This study has employed a rigorous methodological
framework—grounded in the logical principles of
observation, assertion, and argument—to advance a
holistic understanding of resilience in the context of the
IGIC North-South Axis. Together, these steps provide
a replicable model for resilience-based infrastructure
development that balances theoretical sophistication
with  operational  practicality. The  principal
achievement of the North-South Axis lies in its
successful integration of multi-modal redundancy and
decentralized governance to enhance connectivity
between Asia and Africa through strategic terrestrial
and maritime pathways. By leveraging Iraq's
geographical position, the corridor establishes robust

land connections via key border crossings such as Arar
toward Saudi Arabia and maritime links extending
from Al-Faw-Imam Khomeini Port to Jeddah and
onward to Port Sudan, ensuring uninterrupted
connectivity even amid disruptions such as geopolitical
tensions, climatic  challenges, or logistical
interruptions.

Theoretical and practical implications of this research
extend beyond the IGIC North-South Axis to inform
global infrastructure policy and resilience theory. The
study challenges conventional, efficiency-centric
paradigms by advocating for a shift toward adaptive
reconfiguration—where systems continuously evolve
to anticipate and absorb disruptions. It also underscores
the importance of coopetitive governance, wherein
competing states collaborate around shared resilience
objectives without relinquishing strategic interests. For
policymakers, the IGIC North-South Axis offers an
actionable blueprint for designing corridors that are not
only economically viable but also socially inclusive
and ecologically sustainable. As global trade faces
escalating risks from climate change, geopolitical
fragmentation, and supply chain vulnerabilities, this
corridor stands as a testament to the power of
resilience-thinking in forging a more connected,
equitable, and resilient future.

6. References

1. Fiksel, J. (2003). Designing resilient,
sustainable  systems.  Environmental
science & technology, 37(23), 5330-5339.

2. Arthur, W. B. (2009). Complexity and the
economy. In Handbook of Research on
Complexity. Edward Elgar Publishing.

3. Folke, C., Carpenter, S., Elmqvist, T.,
Gunderson, L., Holling, C. S., & Walker,
B. (2002). Resilience and sustainable
development: building adaptive capacity in
a world of transformations. AMBIO: A
journal of the human environment, 31(5),
437-440.

4. Lal, R. (1994). Sustainable land use
systems and soil resilience.

5. Bonanno, G. A. (2004). Loss, trauma, and
human resilience: have we underestimated
the human capacity to thrive after
extremely aversive events?. American
psychologist, 59(1), 20.

6. Adger, W. N. (2000). Social and ecological
resilience: are they related?. Progress in
human geography, 24(3), 347-364.

7. Starr, R., Newfrock, J., & Delurey, M.
(2003). Enterprise resilience: managing



10.

11.

12.

13.

14.

15.

16.

17.

Bashar Azeez Shon Al-Shihmani, Rouhollah Amirabadi, IJCOE 2025, 10(2) (Transportation, transit and maritime transport); p.p1-p11

risk in the networked economy. Strategy
and business, 30, 70-79.

Quenault, B. (2015). De Hydgo a Sendai,
la résilience comme impératif d’adaptation
aux risques de catastrophe: nouvelle valeur
universelle ou gouvernement par la
catastrophe?. Deéveloppement durable et
territoires. Economie, géographie,
politique, droit, sociologie, 6(3).

United Nations/International Strategy for
Disaster Reduction (UNISDR). (2005).
Hyogo Framework for Action 2005-2015:
Building the resilience of nations and
communities to disasters—Extract from
the final report of the World Conference on
Disaster Reduction. Kobe, Hyogo, Japan.
United Nations/International Strategy for
Disaster Reduction (UNISDR). (2015).
Sendai Framework for Disaster Risk
Reduction 2015-2030. Sendai, Japan.
Bruneau, M., Filiatrault, A., Lee, G.,
O’Rourke, T., Reinhorn, A., Shinozuka,
M., & Tierney, K. (2007). White paper on
the SDR grand challenges for disaster
reduction. Technical rep.

Francis, R., & Bekera, B. (2014). A metric
and frameworks for resilience analysis of
engineered and infrastructure systems.
Reliability engineering & system safety,
121, 90-103.

Johnsen, S. O., & Veen, M. (2013). Risk
assessment and resilience of critical
communication infrastructure in railways.
Cognition, technology & work, 15, 95-107.
Labaka, L., Hernantes, J., & Sarriegi, J. M.
(2016). A holistic framework for building
critical infrastructure resilience.
Technological Forecasting and Social
Change, 103, 21-33.

Matzenberger, J., Hargreaves, N., Raha,
D., & Dias, P. (2015). A novel approach to
assess resilience of energy systems.
International journal of disaster resilience
in the built environment, 6(2), 168-181.
National Academies, Policy, Global
Affairs, Committee on Science, Public
Policy, & Committee on Increasing
National Resilience to Hazards. (2012).
Disaster resilience: A national imperative.
National Academies Press.

Petit, F. D. P., Bassett, G. W., Black, R.,
Buehring, W. A., Collins, M. J., Dickinson,
D. C., ... & Peerenboom, J. P. (2013).

18.

19.

20.

21.

22.

23.

24,

25.

26.

Resilience  measurement index: An
indicator  of  critical  infrastructure
resilience (No. ANL/DIS-13-01). Argonne
National Lab.(ANL), Argonne, IL (United

States).
Rosati, J. D., Touzinsky, K. F., &
Lillycrop, W. J. (2015). Quantifying

coastal system resilience for the US Army
Corps of Engineers. Environment Systems
and Decisions, 35, 196-208.

Vugrin, E. D., Warren, D. E., Ehlen, M. A,
& Camphouse, R. C. (2010). A framework
for  assessing the  resilience  of
infrastructure and economic systems.
Sustainable  and  resilient  critical
infrastructure  systems: Simulation,
modeling, and intelligent engineering, 77-
116.

Holling, C. S. (1973, November).
Resilience and stability of ecological
systems.

Kahan, J., Allen, A., George, J., &
Thompson, W.  (2009).  Concept
development: An operational framework
for resilience. Homeland Security Studies
and Analysis Institute.

Bruneau, M., Chang, S. E., Eguchi, R. T.,
Lee, G. C., O'Rourke, T. D., Reinhorn, A.
M., ... & Von Winterfeldt, D. (2003). A
framework to quantitatively assess and
enhance the seismic resilience of
communities. Earthquake spectra, 19(4),
733-752.

Resilience  Engineering
(2015). Retrieved
https://www.resilience-engineering-
association.org/.

Alexander, D., Barbat, A., Carre ~ no, M.
L., Kienberger, S., Miniati, R., Welle, T., .
.. Glade, T. (2011). MOVE PROJECT
(Methods for the Improvement of
Vulnerability Assessment in Europe)—
Handbook of vulnerability assessment in
Europe Deliverable 4.2, Diana Contreras
and Stefan Kienberger (Eds), 129 pages.
Klein, R. J., Nicholls, R. J., & Thomalla, F.
(2003). Resilience to natural hazards: How
useful is this concept?.  Global
environmental change part B:
environmental hazards, 5(1), 35-45.

Mc Lean, L., & Guha-Sapir, D. (2013).
EnNHANCE (Enhancing Risk
Management Partnerships for Catastrophic

Association.
from



Bashar Azeez Shon Al-Shihmani, Rouhollah Amirabadi / Connecting Asia to Africa: The Role of the Iraq Golden Gate International Corridor’s North—South Axis in
Enhancing Global Trade Resilience

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Natural Disasters in Europe) / Developing
a resilience framework, Deliverable 2.2, 35
pages.

Alderson, D. L., Brown, G. G., & Carlyle,
W. M. (2015). Operational models of
infrastructure resilience. Risk Analysis,
35(4), 562-586.

Neumann, B., Ott, K., & Kenchington, R.
(2017). Strong sustainability in coastal
areas: a conceptual interpretation of SDG
14. Sustainability science, 12, 1019-1035.
Curt, C., & Tacnet, J. M. (2018).
Resilience of critical infrastructures:
Review and analysis of current approaches.
Risk Analysis, 38(11), 2441-2458.
Forcellini, D., & Mitoulis, S. A. (2025).
Effect of deterioration on critical
infrastructure resilience—framework and
application on bridges. Results in
Engineering, 25, 103834.

Perrings, C. (2006). Resilience and
sustainable development. Environment
and Development economics, 11(4), 417-
427.

Pal, L. C. (2024). The International North-
South Transport Corridor (INSTC) and
India:  potential and  impediments.
Brazilian Journal of Political Economy,
44(3), e243556.

Sahakyan, M. D. (2020). Rebuilding
Interconnections: Russia, India and the
International ~ North-South ~ Transport
Corridor. AsiaGlobal Online.

Kenderdine, T., & Bucsky, P. (2021).
Middle corridor-policy development and
trade potential of the Trans-Caspian
International Transport Route (No. 1268).
ADBI Working Paper Series.

Akbulut, G.  (2024).  Connecting
continents: The proposed IMEC-India.
Middle East and European Economic
Corridor. DPE. Retrieved from
https://foreignpolicy. org. tr/connecting-
continents-the-proposed-imec-india-
middle-east-and-european-economic-
corridor.

UNEP (United Nations Environment
Programme) (2013). Green Economy
Definition. Nairobi.

FAO (2017). Blue Growth
Rome, Italy.

Initiative.

10

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

UNEP (2015). Blue Economy: Sharing
success stories to inspire change. UNEP
Regional Sea Report and Studies No. 195
Nairobi, Kenya.

Assembly, U. G. (2019). International
legally binding instrument under the
United Nations Convention on the Law of
the Sea on the conservation and sustainable
use of marine biological diversity of areas
beyond national jurisdiction.

R Core Team. (2019). Available online:
https://www. R-project. org/(accessed on
20 August 2021).

Nagy, H., & Nene, S. (2021). Blue gold:
Advancing blue economy governance in
Africa. Sustainability, 13(13), 7153.
Tianming, G., Bobylev, N., Gadal, S.,
Lagutina, M., Sergunin, A., & Erokhin, V.
(2021). Planning for sustainability: An
emerging blue economy in Russia’s coastal
arctic?. Sustainability, 13(9), 4957.
Graziano, M., Alexander, K. A., Liesch,
M., Lema, E., & Torres, J. A. (2019).
Understanding an emerging economic
discourse through regional analysis: Blue
economy clusters in the US Great Lakes
basin. Applied Geography, 105, 111-123.
Schutter, M. S., & Hicks, C. C. (2019).
Networking the Blue Economy in
Seychelles: pioneers, resistance, and the
power of influence. Journal of Political
Ecology, 26(1), 425-447.

Marashian SM, Amirabadi R, Adjami M.
Resilience:  Conceptual Analysis of
Cognitive Development and Operational
Requirements in Coastal Infrastructure. J
of Marine Eng. 2025; 21(45): 105-116.
Zaid al-Ali, “Flawed by Design: Ethno-
Sectarian Power Sharing and Iraq’s
Constitutional Development,” Chatham
House, March 20, 2023,
https://www.chathamhouse.org/2023/03/ir
ag-20-years-insider-reflections-war-and-
its-aftermath/flawed-design-ethno-
sectarian-power. See also Wargaa
Muhammad Rahim, “The Phenomenon of
Corruption in Iraq and Its Political and
Social Effects,” Multicultural Education,8,
no, :9 (2022): http://ijdri.com/me/wp-
content/uploads/2022/09/9.pdf.

Iffat Idriss, “Inclusive and Sustained
Growth in Iraq,” Knowledge, Evidence



http://ijdri.com/me/wp-content/uploads/2022/09/9.pdf
http://ijdri.com/me/wp-content/uploads/2022/09/9.pdf

48.

49.

50.

Bashar Azeez Shon Al-Shihmani, Rouhollah Amirabadi, IJCOE 2025, 10(2) (Transportation, transit and maritime transport); p.p1-p11

and Learning for Development, Helpdesk
Report, June 20, 2018,
https://assets.publishing.service.gov.uk/m
edia/5b6d747440f0b640b095e76f/Inclusiv
e_and_sustained growth in_lrag.pdf.
The World Bank, “Covid-19 and Low Oil
Prices Push Millions of Iragis into
Poverty,” November 11, 2020,
https://www.worldbank.org/en/news/press
-release/2020/11/11/new-world-bank-
report-calls-for-urgent-fiscal-stimulus-
and-economic-reforms-to-help-the-poor-
and-the-most-vulnerable-in-irag.

Holling, C. S. (2001). Understanding the
complexity of economic, ecological, and
social systems. Ecosystems, 4, 390-405.
Budimir, M., Duncan, M., & Gill, J.
(2016). UNISDR briefing paper with
reference to proposed definition in
‘Information Document on Terminology
for Disaster Risk Reduction Of ‘multi-
hazard early warning system’.

11

51.

52.

53.

Forcellini, D. (2022). A Novel
Methodology to Assess Seismic Resilience
(SR) of Interconnected Infrastructures.
Applied Sciences, 12(24), 12975.

Hart, D. E., Giovinazzi, S., Byun, D. S.,
Davis, C., Ko, S. Y., Gomez, C. & Todd,
D. (2018). Enhancing resilience by altering
our approach to earthquake and flooding
assessment: multi-hazards.

Argyroudis, S. A., Mitoulis, S. A., Hofer,
L., Zanini, M. A., Tubaldi, E., &
Frangopol, D. M. (2020). Resilience
assessment  framework  for critical
infrastructure in a  multi-hazard
environment: Case study on transport
assets. Science of the Total Environment,
714, 136854.


https://assets.publishing.service.gov.uk/media/5b6d747440f0b640b095e76f/Inclusive_and_sustained_growth_in_Iraq.pdf
https://assets.publishing.service.gov.uk/media/5b6d747440f0b640b095e76f/Inclusive_and_sustained_growth_in_Iraq.pdf
https://assets.publishing.service.gov.uk/media/5b6d747440f0b640b095e76f/Inclusive_and_sustained_growth_in_Iraq.pdf
https://www.worldbank.org/en/news/press-release/2020/11/11/new-world-bank-report-calls-for-urgent-fiscal-stimulus-and-economic-reforms-to-help-the-poor-and-the-most-vulnerable-in-iraq
https://www.worldbank.org/en/news/press-release/2020/11/11/new-world-bank-report-calls-for-urgent-fiscal-stimulus-and-economic-reforms-to-help-the-poor-and-the-most-vulnerable-in-iraq
https://www.worldbank.org/en/news/press-release/2020/11/11/new-world-bank-report-calls-for-urgent-fiscal-stimulus-and-economic-reforms-to-help-the-poor-and-the-most-vulnerable-in-iraq
https://www.worldbank.org/en/news/press-release/2020/11/11/new-world-bank-report-calls-for-urgent-fiscal-stimulus-and-economic-reforms-to-help-the-poor-and-the-most-vulnerable-in-iraq
https://www.worldbank.org/en/news/press-release/2020/11/11/new-world-bank-report-calls-for-urgent-fiscal-stimulus-and-economic-reforms-to-help-the-poor-and-the-most-vulnerable-in-iraq

