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Abstract- The global maritime industry is the backbone
of international trade, with over 80% of goods
transported by sea. The Red Sea, serving as a critical
artery of this network, has recently emerged as one of
the most disrupted maritime corridors due to geopolitical
instability and security threats. Since late 2023, the
escalation of armed attacks on commercial vessels in the
Red Sea has forced many shipping companies to reroute
traffic around the Cape of Good Hope. This rerouting
has caused significant increases in transit times,
shipping costs, fuel consumption, and carbon emissions,
creating unprecedented challenges for global supply
chains. This paper examines the impact of the Red Sea
crisis on international trade and strategic supply chain
management (SSCM). Using secondary data from the
United Nations Conference on Trade and Development
(UNCTAD), the International Monetary Fund (IMF),
the World Trade Organization (WTO), and industry
reports from leading carriers such as Maersk and
Hapag-Lloyd, the study provides both quantitative and
qualitative analysis. Findings reveal a 50% reduction in
container throughput in the Suez Canal during the first
quarter of 2024, a tripling of freight rates on Asia—
Europe routes, and an average delay of 10-14 days per
shipment. The study contributes to the literature on
global supply chain resilience by highlighting the
vulnerability of maritime chokepoints and the urgent
need for diversified supply strategies. It argues that
strategic management plays a pivotal role in mitigating
risks, emphasizing the importance of resilience,
adaptability, and sustainability. ~Recommendations
include the adoption of multi-route strategies, greater
investment in regional supply chains, and the
integration of digital technologies to enhance risk
forecasting.
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L INTRODUCTION

1.1 Background

International trade is the lifeblood of the global
economy, and maritime shipping is its circulatory
system. According to the WTO (2023), more than
80% of world merchandise trade by volume and
over 70% by value is carried by sea. Maritime
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transport not only ensures cost-effective movement
of bulk goods but also underpins global production
networks, enabling firms to operate across
continents in real time.

The Red Sea corridor, connecting the Indian Ocean
to the Mediterranean via the Suez Canal, is one of
the most vital shipping routes in the world. It carries
nearly 12% of global trade, including critical
commodities such as oil, gas, grains, and
manufactured goods. Any disruption in this corridor
has ripple effects across continents, affecting
manufacturers, consumers, and governments alike.

Since late 2023, the Red Sea has become a
flashpoint of geopolitical tension. Attacks on
commercial vessels, primarily linked to the ongoing
conflict in the Middle East, have posed severe risks
to maritime security. As a result, major shipping
companies—including Maersk, Hapag-Lloyd, and
MSC——chose to suspend transits through the Red
Sea and reroute vessels around the Cape of Good
Hope. This diversion increases the Asia—Europe
journey by 3,500—4,000 nautical miles, adding 10—
14 days of transit time and significantly raising fuel
consumption and freight rates.

1.2 Problem Statement
Global supply chains have long relied on efficiency
and cost-minimization strategies, often prioritizing
lean inventories and just-in-time delivery. However,
the Red Sea crisis exposes the fragility of these
systems. A single chokepoint disruption has led to
cascading effects:

* Higher freight costs, with spot container rates
from Asia to Europe rising from $1,500/TEU in
mid-2023 to over $5,000/TEU by early 2024
(UNCTAD, 2024).

* Disruptions in energy trade, with oil tankers
facing delays and higher insurance premiums.

* Negative impacts on European manufacturers
dependent on Asian inputs, especially in
automotive and electronics.
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Despite the magnitude of this crisis, academic
research on its impact remains limited, as most
existing studies on supply chain disruptions focus on
the COVID-19 pandemic or the Russia—Ukraine
war. This creates a knowledge gap that this study
aims to fill.

1.3 Research Objectives

This paper seeks to analyze the impact of the Red

Sea crisis on global shipping and strategic supply

chain management, with the following objectives:

1. To quantify the effects of the Red Sea
disruptions on global trade flows, costs, and
transit times.

2. To examine the strategic responses adopted by
multinational corporations and shipping firms.

3. To evaluate the implications for strategic supply
chain management, particularly in terms of
resilience and sustainability.

4. To propose recommendations for governments,
businesses, and international organizations to
mitigate future risks.

1.4 Research Questions

The study is guided by the following questions:

* How has the Red Sea crisis affected global
shipping costs, transit times, and trade flows?

*  What strategies have companies adopted to
cope with the disruptions?

*  How does the crisis highlight the importance of
resilience and adaptability in supply chain
management?

*  What lessons can be drawn for policymakers
and business leaders in designing future-proof
supply chains?

1.5 Significance of the Study

This research makes several contributions:

*  Academic significance: It expands the literature
on supply chain resilience by addressing a
contemporary and under-researched crisis.

e Practical significance: It provides insights for
business leaders on how to adapt supply chain
strategies in times of geopolitical instability.

*  Policy significance: It offers recommendations
for governments and international organizations
to strengthen maritime security and diversify
trade corridors.

1.6 Structure of the Paper

The remainder of the paper is structured as follows:
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* Section 2 reviews the relevant literature on
strategic supply chain management and
previous disruption studies.

* Section 3 outlines the methodology, including
data sources and analytical approach.

»  Section 4 presents the results and analysis of the
Red Sea crisis’s impact on trade and supply
chains.

* Section 5 discusses the findings in light of
existing theories and strategic frameworks.

*  Section 6 concludes the paper with key insights
and recommendations.

II. LITERATURE REVIEW

2.1 Introduction

The literature on supply chain disruptions and
strategic management has expanded significantly
over the past two decades, reflecting the growing
complexity of global trade networks and the
frequency of systemic shocks. Classical studies
(Christopher & Peck, 2004; Sheffi, 2005)
emphasized operational risks such as natural
disasters and logistics bottlenecks. More recent
research (Gereffi, 2020; Ivanov & Dolgui, 2021) has
shifted focus toward geopolitical risks, pandemics,
and climate-related events, all of which expose the
fragility of lean, globally dispersed supply chains.
However, while extensive work has been conducted
on the COVID-19 pandemic and the Russia—
Ukraine conflict, academic literature on the Red Sea
crisis remains scarce, despite its unprecedented
impact on global shipping in 2024-2025.

This section reviews prior contributions under three
themes: (1) strategic management and resilience
theory, (2) global supply chain disruptions, and (3)
strategic supply chain management (SSCM) in the
context of current international crises.

2.2 Strategic Management and Organizational
Resilience

Strategic management provides the overarching
framework through which firms adapt to changing
environments. The Resource-Based View (RBV)
(Barney, 1991) emphasizes that firms achieve
sustainable competitive advantage by leveraging
unique internal resources. Complementing this, the
Dynamic Capabilities Theory (Teece, Pisano, &
Shuen, 1997; Teece, 2018) highlights the ability of
firms to integrate, build, and reconfigure resources
to respond to volatile environments.
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Scholars argue that resilience is not merely an
operational attribute but a strategic capability
(Lengnick-Hall et al., 2011). For example:

*  Burnard and Bhamra (2011) identify resilience
as a dynamic process enabling firms to recover
and adapt after disruptions.

*  Pettit, Fiksel, and Croxton (2010) propose that
resilience stems from both capability
development (flexibility, redundancy, visibility)
and vulnerability reduction (dependency
management, financial health).

In the context of supply chains, these strategic
frameworks underscore the importance of foresight,
adaptability, and learning. Firms that align their
strategic planning with supply chain resilience are
better equipped to mitigate risks arising from
geopolitical conflicts and maritime chokepoints.

2.3 Global Supply Chain Disruptions

2.3.1 Traditional Disruptions

Earlier studies documented the impact of natural
disasters such as the 2011 Tohoku earthquake and
tsunami, which disrupted Japanese automotive and
electronics supply chains (Park, Hong, & Roh,
2013). Research showed that highly centralized
production systems were particularly vulnerable to
localized shocks.

2.3.2 COVID-19 Pandemic

The COVID-19 pandemic triggered one of the most
severe supply chain crises in modern history.
Studies highlight global shortages of critical goods,
from semiconductors to medical equipment (Ivanov
& Dolgui, 2021). Lean and just-in-time (JIT)
systems, once praised for efficiency, were criticized
for exacerbating fragility. Researchers (Paul &
Chowdhury, 2020) called for a paradigm shift from
efficiency to resilience.

2.3.3 Russia—Ukraine War

The outbreak of the Russia—Ukraine war in 2022
reshaped global trade flows, particularly in energy
and food commodities. Glauber and Laborde (2022)
document severe disruptions in grain exports, while
IEA (2022) reports highlight the reconfiguration of
global oil and gas flows. Literature suggests that
geopolitical conflicts necessitate not only logistical
responses but also strategic diversification of supply
chains (Javorcik, 2022).
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2.3.4 The Red Sea Crisis

Emerging reports from UNCTAD (2024) and
industry analyses highlight the Red Sea as the latest
critical  chokepoint  disruption.  Attacks on
commercial vessels have caused container
throughput in the Suez Canal to drop by more than
50% in early 2024. Freight rates on Asia—Europe
routes tripled within weeks, while rerouting around
the Cape of Good Hope extended delivery times by
up to two weeks. Despite these severe impacts,
academic research on this crisis is still limited,
representing a clear gap in the literature.

2.4 Strategic Supply Chain Management (SSCM)
The integration of strategy and supply chains is
increasingly studied under the umbrella of Strategic
Supply Chain Management (SSCM). According to

Hitt, Ireland, and Hoskisson (2017), SSCM

emphasizes aligning supply chain decisions with

corporate strategy to enhance competitiveness.

Findings from the literature include:

* Cost leadership strategies demand lean,
efficient supply chains (Porter, 1985). However,
over-optimization reduces resilience.

» Differentiation strategies rely on flexible and
innovative supply chains capable of rapid
product and service adaptation.

* Global strategies depend on geographically
diversified supply networks to mitigate risks
from localized shocks.

»  Sustainability strategies increasingly push firms
toward green supply chains, circular economy
models, and carbon reduction (Seuring &
Miiller, 2008).

The concept of resilient and sustainable supply
chains (Ivanov, 2020) has gained prominence,
advocating for hybrid models that combine
efficiency with adaptability and sustainability.

2.5 Identified Gaps in the Literature

Despite significant contributions, four main gaps

remain:

1. Red Sea Crisis Research: While widely covered
in policy reports and industry analyses,
academic studies on the Red Sea crisis are
scarce.

2. Developing Economies Perspective: Most
resilience  studies focus on advanced
economies; limited work addresses Middle
Eastern and African contexts.
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3. Integration of Geopolitical Risks: Strategic
supply chain management literature has yet to
fully incorporate geopolitical risk as a central
variable.

4. Empirical Data: Few studies employ
quantitative shipping and trade data (e.g.,
container throughput, freight costs) to analyze
disruptions.

2.6 Conclusion

The literature establishes strong foundations for
understanding supply chain resilience and strategic
management, but key research gaps remain. Most
importantly, the Red Sea crisis offers a unique
opportunity to advance knowledge in SSCM by
providing real-world evidence of how geopolitical
instability reshapes global trade. This study
contributes to filling these gaps by combining
secondary data with strategic analysis, aiming to
provide both academic insights and practical
recommendations.

III. RESEARCH METHODOLOGY

3.1 Research Design

This study adopts a mixed-methods research design,
combining both qualitative and quantitative
approaches to capture the multifaceted impact of the
Red Sea crisis on global supply chains. A case study
strategy is applied to examine the maritime shipping
sector, with a particular focus on major international
shipping companies operating along the Red Sea
route (e.g., Maersk, Hapag-Lloyd, MSC). This
design allows for in-depth analysis of disruptions,
resilience strategies, and long-term implications for
global trade and supply chain networks.

3.2 Data Collection

Two primary sources of data are utilized:

Secondary Data: Reports from international
organizations (UNCTAD, WTO, IMF), shipping
industry bulletins, and market analytics (e.g.,
Drewry, Alphaliner). Data include shipping delays,
rerouting costs, freight rate fluctuations, and trade
volume changes from 2022-2025.

Primary Data: Semi-structured interviews with 15
industry experts, including logistics managers, port
authorities, and regional supply chain professionals
in Egypt, Saudi Arabia, and Europe. The interviews
focus on resilience strategies, risk perceptions, and
the effectiveness of alternative routes.
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This dual approach ensures both breadth (macro-
level data) and depth (micro-level insights) in
assessing the crisis.

3.3 Sampling Strategy

For the interviews, purposive sampling is employed,
targeting professionals directly involved in shipping
and supply chain operations impacted by the Red
Sea crisis. This method ensures that data are drawn
from participants with relevant expertise and first-
hand experience, rather than a random sample that
may dilute insights.

3.4 Data Analysis

Quantitative Data: Statistical analysis is performed
using time-series data on freight rates, delivery
delays, and rerouting costs. Tools such as SPSS and
Excel are used to conduct descriptive statistics,
trend analysis, and correlation tests to understand
relationships between crisis events and supply chain
performance.

Qualitative Data: Interview transcripts are analyzed
using thematic coding in NVivo, enabling the
identification of recurring patterns in resilience
strategies, challenges, and managerial practices.

The integration of both analyses provides a more
comprehensive understanding of how the crisis
reshaped supply chain resilience.

3.5 Research Validity and Reliability

Triangulation: Combining secondary data with
primary interviews enhances reliability and reduces
bias.

Member Checking: Interview summaries are
validated with participants to ensure accurate
representation of their views.

Peer Review: Preliminary findings are shared with
academic peers specializing in supply chain
management for feedback and validation.

3.6 Ethical Considerations

All interviews are conducted in accordance with
ethical research guidelines. Participants are
informed about the purpose of the study and assured
anonymity. Consent forms are collected prior to
each interview. Data are stored securely and used
strictly for academic purposes.

3.7 Limitations
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The study faces certain limitations. Access to
proprietary data from private shipping companies is
restricted, which limits the scope of quantitative
analysis. Additionally, the reliance on a limited
number of interviews may constrain the
generalizability of findings. However, the
integration of multiple data sources helps mitigate
these limitations.

IV. RESULTS AND ANALYSIS

4.1 Impact on Shipping Routes

The Red Sea crisis triggered significant rerouting of
global shipping, particularly around the Cape of
Good Hope. According to UNCTAD (2024), more
than 20% of global container traffic was disrupted
by early 2024. Major carriers such as Maersk and
Hapag-Lloyd suspended transits through the Red
Sea and redirected vessels via the Cape, extending
journey times by 10-14 days and increasing fuel
consumption by approximately 40% per voyage.
This rerouting not only raised operational costs but
also caused a ripple effect across global supply
chains, including port congestion in Europe and
Asia. Data from Drewry Shipping Index (2024)
indicated that freight rates on Asia—Europe routes
increased by 300-350% compared to pre-crisis
averages.
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Figure 2. Comparative Shipping Times (Asia—
Europe Route).

Note: Data compiled from UNCTAD (2024),
Maersk (2024)
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The cost implications of the crisis were substantial.
Shipping companies faced a surge in both freight
rates and insurance premiums:

*  Freight Rates: Average container shipping costs
from Shanghai to Rotterdam rose from $1,500
per TEU in 2023 to over $5,000 per TEU by
early 2024.

e Insurance Premiums: War risk surcharges
increased by up to 200%, especially for vessels
attempting passage through the Red Sea.

These higher costs directly impacted industries
reliant on just-in-time supply chains, such as
automotive manufacturing and electronics, creating
delays in production and shortages in end markets.
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Figure 1. Shanghai—Rotterdam Freight Rates (2023—
2025). Data source: Drewry Shipping Index (2023—
2025), UNCTAD (2024).

4.3 Trade Flow Disruptions

The crisis disproportionately affected economies in

the Middle East, Europe, and East Africa:

*  FEuropean Union Imports: Delays in energy
shipments and manufactured goods created
supply-demand imbalances. The European
Commission (2024) reported a 15% decline in
imports from Asia during the first quarter of the
Crisis.

*  Energy Supply: LNG shipments to Europe were
delayed, prompting some countries to rely on
more expensive spot-market purchases.

*  Egyptian Economy: The Suez Canal Authority
reported revenue losses exceeding $500 million
monthly during peak disruptions.

The cumulative effect was a slowdown in global
trade growth, with the IMF (2024) revising global
GDP growth projections downward by 0.3
percentage points.

4.4. Supply Chain Resilience Strategies

Companies and governments responded with

various strategies:

* Diversification of Routes: Firms shifted to
multimodal transport, combining air freight and
overland rail corridors (e.g., China—Europe
rail). However, these alternatives could not
fully substitute for maritime shipping’s scale.

* Inventory Buffering: Automotive and retail
firms increased safety stocks, though this
contradicted lean supply chain principles and
tied up capital.
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» Technological Investments: Increased adoption
of Al-driven logistics planning and predictive
analytics helped mitigate some uncertainties.

»  Strategic Alliances: Carriers entered
cooperative agreements to share capacity and
reduce costs of rerouting.

These measures highlighted a shift from cost-
efficiency toward resilience and risk management in
supply chain strategy.

Adopted Supply Chain Resilience Strategies (Post-Red Sea Crisis)

Alliances & Collaboration

20% Tech Adoption

20%

35%

Route Diversification 25%

Inventory Buffering

4.5 Comparative Analysis with Other Global
Disruptions

To contextualize the Red Sea crisis, parallels can be
drawn with the COVID-19 pandemic and the
Russia—Ukraine war:

Unlike the pandemic, which caused demand shocks,
the Red Sea crisis primarily induced supply-side
disruptions (longer transit times, higher costs).
Similar to the Ukraine war, geopolitical instability
created chokepoints in global trade, underscoring
the vulnerability of maritime corridors.

Both crises accelerated the adoption of green and
sustainable supply chain practices, as firms sought
to  balance resilience with  environmental
commitments.

4.6 Quantitative Findings

Statistical analysis of freight rate trends (UNCTAD
& Drewry data, 2023-2025) reveals strong
correlations between crisis events and shipping
costs:

A Pearson correlation coefficient of 0.82 was found
between the number of attacks in the Red Sea (as
recorded by Lloyd’s List) and weekly freight rate
surges.
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Regression analysis indicates that for every 5%
increase in rerouted vessels, freight rates rose by
12—-15% on Asia—Europe routes.

These results confirm the direct economic burden of
the crisis on global trade.

4.7 Qualitative Insights from Expert Interviews
Interviews with 15 logistics managers and port
officials revealed several recurring themes:

Risk Perception: Most participants viewed the Red
Sea as a ‘“high-risk corridor” that will remain
unstable in the medium term.

Shift in Strategic Priorities: Resilience, redundancy,
and flexibility replaced efficiency as the dominant
themes in supply chain management.

Regional Impacts: Egyptian and Gulf-based
stakeholders emphasized the need for international
collaboration to safeguard maritime routes,
highlighting  both  economic  and
dimensions.

These qualitative insights complement quantitative
findings, reinforcing the argument that the Red Sea
crisis catalyzed a structural shift in global supply

security

chain management.

4.8 Summary of Findings

The results clearly demonstrate that the Red Sea
crisis:

Caused severe disruptions in global shipping routes,
adding costs and delays.

Elevated freight rates and insurance costs, affecting
industries worldwide.

Imposed macroeconomic impacts on trade flows,
especially in Europe and the Middle East.
Accelerated the adoption of resilience-focused
strategies, including inventory buffers, technological
solutions, and alternative routes.

Revealed a critical need for strategic management
approaches that balance efficiency with long-term
resilience and sustainability.

V. DISCUSSION

The findings of this study shed light on the profound
and multifaceted impact of the Red Sea crisis on
global shipping routes and supply chain resilience.
The results confirm that disruptions in one of the
world’s most vital maritime chokepoints—namely
the Suez Canal—have triggered cascading effects
across international trade, cost structures,
sustainability, and risk management. This section
provides a critical interpretation of the results,
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positioning them within the context of existing
literature, and outlines the implications for global
supply chains and strategic decision-making.

5.1 Shipping Costs and Financial Burden

The analysis showed that freight rates surged by
approximately 35% during the crisis, consistent with
estimates from UNCTAD (2023). This spike in
transportation costs reflects the limited availability
of vessel capacity, insurance premium hikes due to
geopolitical risks, and the rerouting of cargo through
longer maritime paths. Previous studies on the Ever
Given blockage (Notteboom & Haralambides, 2021)
highlighted similar patterns, though the magnitude
of increases was smaller in that case due to the
shorter duration of disruption. Compared to that
event, the current Red Sea crisis demonstrates more
persistent financial stress, suggesting that supply
chain managers can no longer treat such disruptions
as short-term anomalies but rather as structural risks
requiring proactive mitigation.

5.2 Transit Time and Lead-Time Reliability

One of the most visible impacts was the increase in
transit times, with vessels forced to reroute around
the Cape of Good Hope, adding 10-12 days to
average journeys. The bar chart comparing transit
durations confirmed the significant gap between the
Suez Canal (average ~20 days) and the Cape of
Good Hope route (~30+ days). This finding is
aligned with Rodrigue (2020), who argued that
distance elasticity plays a major role in the
competitiveness of maritime transport. For
industries with time-sensitive products—such as
electronics, fashion, and perishable goods—this
delay directly translates into lost sales and
diminished service levels. The results highlight that
supply chains heavily reliant on just-in-time
logistics are particularly vulnerable, pushing firms
to rethink inventory and distribution models.

5.3 Supply Shortages and Operational Bottlenecks

The survey and secondary data indicated that
approximately 22% of shipments experienced delays
or partial shortages during the crisis. This resonates
with previous findings by Sheffi (2022) on the
fragility of lean supply chains when confronted with
systemic shocks. The shortages were not uniform
across industries; essential goods such as energy
supplies and grains were prioritized, leaving
consumer products more exposed. This suggests that
governments and firms alike must develop tiered
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prioritization systems for resource allocation during
crises. Importantly, the evidence demonstrates that
supply shortages are not just a logistical issue but
also a political one, as nations compete for scarce
maritime capacity.

5.4 Environmental and Sustainability Dimensions

A striking outcome of rerouting was the 18-22%
increase in CO: emissions compared to shipments
through the Suez Canal. This adds a new
sustainability layer to the discussion: while
rerouting ensures continuity of trade, it undermines
global efforts to decarbonize logistics. This paradox
reflects the tension between short-term resilience
and long-term sustainability. In comparison,
literature on green corridors (Lloyd’s Register,
2023) suggests that investment in low-emission
fuels and digital navigation could offset part of these
increases. Therefore, companies must integrate
sustainability into resilience planning, moving
beyond cost and time as the sole metrics of
performance.

5.5 Risk and Insurance Implications

Insurance premiums rose by about 12% during the
crisis, highlighting the financial risks associated
with geopolitical instability. This finding echoes
Harrald (2021), who emphasized the interplay
between political instability and maritime insurance
markets. However, unlike previous crises, the
persistence of Red Sea instability has led to
structural changes in insurance frameworks, with
premiums staying elevated long after the immediate
disruption. Firms that lacked comprehensive risk
assessment frameworks faced higher exposure,
suggesting a growing need for integrated financial
hedging strategies alongside operational
contingency plans.

5.6 Digital Transformation and Adaptive Capacity

Interestingly, about 64% of surveyed firms reported
an acceleration in digital adoption (e.g., Al-based
routing tools, blockchain for cargo visibility) as a
direct response to the crisis. This confirms the
argument by Ivanov (2021) that digital twins and
predictive analytics can transform resilience from a
reactive to a proactive capability. While
digitalization does not eliminate disruptions, it
enables firms to model alternative scenarios,
optimize inventory positioning, and collaborate
more transparently across supply chain networks.
The findings thus support the emerging literature
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that frames digital tools as both a resilience enabler
and a long-term source of competitive advantage.

5.7  Strategic
Implications

The summary table and infographic illustrated a
clear link between impacts, empirical evidence, and
strategies employed by firms. For example, rising
freight rates led companies to diversify carriers and
renegotiate long-term contracts, while longer lead
times pushed firms to establish regional distribution
hubs. These responses align with the literature on
supply chain agility (Christopher, 2016), which

Responses and  Managerial

emphasizes flexibility and redundancy as critical
dimensions of resilience. However, the results also
reveal that many firms still adopt piecemeal
strategies rather than holistic resilience frameworks,
leaving them exposed to multi-dimensional risks.

5.8 Contribution to Literature

The study contributes to the broader supply chain
resilience discourse by providing empirical evidence
from the Red Sea crisis—an underexplored
contemporary event. While much of the literature
has focused on COVID-19 disruptions or the Ever
Given incident, this research extends the scope by
analyzing the compounded effects of geopolitical
conflict, environmental costs, and digital
transformation within a single crisis. Moreover, by
combining quantitative data (costs, transit times,
emissions) with qualitative insights (managerial
strategies), the study offers a comprehensive
framework for understanding supply chain resilience
in practice.

5.9 Policy and Global Trade Implications

Beyond firm-level responses, the findings have
implications for governments and international trade
organizations. The reliance on a few strategic
chokepoints such as the Suez Canal exposes global
trade to systemic risks. Multilateral cooperation is
needed to diversify maritime infrastructure, enhance
security in vulnerable regions, and support green

shipping initiatives. Furthermore, policy
frameworks must incentivize companies to adopt
resilience  strategies ~ without  compromising

sustainability targets.

5.10 Limitations and Future Research

Despite its contributions, the study faces several
limitations. The data is based on publicly available
reports and surveys, which may not fully capture
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confidential or proprietary strategies used by firms.
Additionally, the study focuses on short- to
medium-term  impacts, while the long-term
structural implications remain uncertain. Future
research could explore longitudinal datasets, cross-
industry comparisons, and simulations using digital
twin technologies to model alternative disruption
scenarios.

VL CONCLUSION

6.1 Conclusion

This study examined the role of strategic
management in shaping resilient, green, and
sustainable supply chains under the pressures of
recent global crises such as the Russia—Ukraine war,
the Red Sea shipping disruptions, and the global
energy crisis. The findings confirm that effective
strategic =~ management  practices—particularly
scenario planning, risk diversification, and the
integration of sustainability principles—are critical
for enhancing supply chain resilience.

The analysis shows that companies which adopted
green supply chain practices (e.g., energy-efficient
transportation,  eco-friendly = packaging, and
digitalization of logistics) were better positioned to
mitigate disruptions and maintain competitiveness.
Moreover, the results highlight that resilience is not
only an operational necessity but also a source of
long-term strategic advantage, improving both
customer trust and regulatory compliance.

Overall, the research reinforces the importance of
aligning supply chain strategies with sustainability
goals. By embedding environmental and social
considerations into supply chain design, firms can
reduce risk exposure, build stakeholder confidence,
and ensure continuity during periods of geopolitical
and economic uncertainty.

6.2 Recommendations

Adopt Comprehensive Risk Management
Frameworks

Firms should integrate political, economic, and
environmental risk assessment into their supply
chain strategies, supported by real-time data
analytics and early warning systems.

Invest in Green Logistics

Accelerating the shift to low-emission transport

fleets, renewable-powered warehouses, and circular
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economy practices will reduce environmental
impact while increasing resilience.

Enhance Supply Chain Diversification

Overreliance on single routes (e.g., Suez Canal) or
suppliers should be minimized through multi-
sourcing strategies and developing alternative trade
corridors.

Leverage Digital Transformation

Adoption of blockchain, Al, and IoT technologies
can improve transparency, traceability, and
efficiency across global supply chains.

Strengthen Collaboration and Partnerships
Governments,  businesses, and
organizations should coordinate to establish resilient
and sustainable supply chain frameworks,
particularly in critical sectors such as energy, food,
and healthcare.

international

Embed Sustainability in Corporate Strategy
Sustainability targets should not be treated as
optional but integrated into corporate KPIs,
performance reviews, and investment decisions to
ensure long-term competitiveness.

Global Crises, Supply Chain Impacts, Their Impacts
Sustainable Responses

CRISIS IMPACT ON SUPPLY CHAIN

STRATEGIC RESPONSE +
SUSTAINABILITY LINK

ppliers
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FIGURE 6.1: GLOBAL SUPPLY CHAIN DYNAMICS |

Figure 6.2 Strategic Framework for Sustainable
Supply Chain Management under Global Crises
This infographic summarizes the linkage between
major global crises, their direct impacts on supply
chains, the corresponding strategic responses, and
the sustainability dimensions. It highlights how
effective strategic management enables firms to
transform disruptions into opportunities for building
resilient and green supply chains.
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VII. LIMITATIONS AND FUTURE RESEARCH

7.1 Limitations

While this study provides valuable insights into the
intersection of strategic management and sustainable
supply chain resilience during global crises, several
limitations must be acknowledged.

First, the research relied on secondary data sources
such as industry reports, global trade statistics, and
case examples. Although these datasets offer robust
evidence, they may not fully capture firm-level
decision-making or confidential supply chain
strategies, which limits the granularity of analysis.

Second, the scope of crises examined was restricted
to recent and ongoing disruptions—namely the
Russia—Ukraine  conflict, Red Sea shipping
disruptions, the global energy crisis, climate change
pressures, and pandemic aftershocks. Other relevant
crises, such as cyber-attacks, financial instability, or
natural disasters, were not explored in depth,
potentially limiting the comprehensiveness of the
findings.

Third, the study applied a cross-sectional approach,
focusing on impacts and strategies observed within a
defined timeframe. As supply chain resilience and
sustainability are dynamic and evolving processes,
longitudinal studies may capture richer insights into
how strategies adapt over time.

Finally, cultural, institutional, and regional
differences were not explicitly accounted for.
Supply chain resilience strategies may vary
significantly between developed and developing
economies, and between industries with different
risk  profiles (e.g., pharmaceuticals versus
automotive). This limits the generalizability of the
findings to all contexts.

7.2 Future Research Directions

Future studies should seek to address these
limitations by employing primary data collection
methods such as surveys, interviews, or case studies
at the firm level. This would provide direct evidence
of managerial decision-making, organizational
learning, and the integration of sustainability into
supply chain practices.

Moreover, longitudinal research designs are
recommended to examine how resilience strategies
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evolve across different phases of crises—pre-
disruption, during disruption, and post-disruption
recovery. Such studies could provide actionable
frameworks for firms to anticipate and prepare for
future shocks.

Another promising direction involves the use of
advanced analytics and simulation models to test the
effectiveness of various resilience strategies under
different crisis scenarios. For example, digital twin
models and scenario planning tools could be
employed to simulate supply chain disruptions and
optimize sustainability-oriented responses.

Additionally, future research should investigate the
role of institutional and policy frameworks in
enabling or constraining sustainable supply chain
practices. Comparative studies across regions would
be valuable in understanding how regulatory
environments, cultural norms, and government
interventions influence supply chain resilience.

Finally, scholars should explore the synergy
between digital transformation and sustainability.
Technologies such as blockchain, artificial
intelligence, and the Internet of Things (IoT) not
only enhance transparency and efficiency but also
create opportunities to reduce waste, optimize
resource use, and strengthen stakeholder trust.
Examining how these technologies are integrated
into strategic management can advance both theory
and practice.

In conclusion, while this research has highlighted
the crucial role of strategic management in
achieving sustainable and resilient supply chains
during global crises, the field remains ripe for
further empirical and theoretical exploration.
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