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Abstract: The study examines the Suez Canal's crucial mlglobal supply chains and the consequences of its
disruptions, focusing particularly on the 2021 shipckage and the escalation of the Red Sea coffiftim 2023. It
investigates these events from a supply chairieas@ perspective, exploring risk mitigation stgige and responses to
arising risks. The methodology includes an extensiterature review on Suez Canal disruptions dwed ttascading,
global effects. Qualitative data were gatheredufhosemi-structured interviews with six raw matepeocurement
planners from a European multinational productiompany, responsible for managing goods flow frontiNémerica
and Asia-Pacific to Europe. The interviews and dickted workshop were transcribed and thematieailblysed using
NVivo software. Findings offer valuable insightdarthe effects of disruptions on global supply asaihighlighting
significant delays in supplier awareness of critigiobal events, and emphasizing the importanceefééctive
communication, continuous risk management, and taaing safety stocks. The study also identifissdas from past
disruptions, suggesting strategies to enhance wuappglin visibility, diversifying transportation rtas, while promoting
the importance of sustainability, and strengthesungplier relationships. This research addresseticl logistics topic
by focusing on the 2023-2024 Red Sea conflict &ma & bridge a gap in the existing literature regay supply chain
resilience and risk management related to Suezl@sraptions. By incorporating firsthand industryperiences, the
study offers original, practical insights for miiigng the impact of such disruptions on global syphain operations.

1 Introduction disruptions in the Suez Canal and explores how

The Suez Canal, a critical link between thé&rganizations are learning from these events taong
Mediterranean Sea and the Red Sea, has long bé@ir supply chain resilience against similar risks
recognized as a strategic chokepoint in globabligg and To fully address the importance of the Suez Candl a
trade. Since its construction in 1869, the Canas h&oW its disruptions impact global supply chaing study
facilitated international shipping and significantl involves a detailed review of existing literatura the
influenced global economy. The Canal offers a diregte ~ canal’s role in worldwide commerce. Next, it empsicy
between Europe and Asia without a long voyage ligrss smgle_-orgz_;mlzanon case study th.at coII_ects cpiahe data
around the Cape of Good Hope, thereby reducingetgli from individual semi-structured interviews and augy
times and costs [1]. In 2022, the canal handlediab2% Workshop involving six raw material procurement
of global trade and accommodated nearly 22,00G48jp  Planners. These planners were selected on thedfabsr
According to annual reports by the Suez Canal Aityo relevant positions: they manage supply chains for a
the canal helps transport goods worth over $lamileach European multinational production firm, specifigall
year [3,4]. The significance of the Canal goes belyo handling raw m_aterlals_ transported from the As_lal-fRa
economic value, and it plays a crucial role in rtaiiing  and North America regions to Europe. The interviewse
efficient, reliable supply chains. As the Canal retios transcribed and analysed using thematic codinguivel
delivery times and lowers transportation costss ibften  The results chapter identifies recurring themesgttérns
the preferred route for many shipping lines. Altgbit  from the participants’ viewpoints. This approacfecs a
primarily connects Asia and Europe, its strategi€etailed understanding of the impacts and lessems
importance also makes it a vulnerable point inglebal ~ from those directly affected by Suez Canal dispi
supply chain. Recent disruptions, most notably Eler The main goal of this research is to explore arigc
Given blockage in March 2021 and the intensifyirgdR Practical experiences of raw material planners Velved
Sea conflict in 2024, have underscored the canatisal ~ difficulties caused by Suez Canal disruptions. 8yusing
function and the serious consequences such evants en real-life scenarios and hands-on strategies sthdy
have on global trade and logistics. These disrnptio@ims to broaden and compare the existing, limigseéarch
extend beyond immediate logistical challenges,ciifig On how risk management and supply chain resiliemee
overall resilience in global supply chains. As autg influenced by logistical disruptions, especiallgdsing on
having Strong risk management Strategies and (gn'nn‘y sea frelghF transportatlon of raw materials throlh‘g_EhSueZ
plans is essential to keep operations running dmpat ~ Canal. This approach ensures a steady productanfér
the face of such disruptions. This research exasniegent Organizations. The central research question is the
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following: What are the common experiences andtjm@c Analysing risk management, resilience, and sudbditya
steps an organization can take to reduce the implacttogether, particularly concerning the Suez Canal
potential disruptions in raw material transportatiorough  disruptions, is crucial as these disruptions hgiftli
the Suez Canal to ensure uninterrupted produdibov?f  systemic weaknesses in global supply chains. Ther Ev
Given blockage and the 2023-2024 Red Sea geopdlitic
2 Literaturereview crisis reveal the interdependency of resilience and

The construction of the Suez Canal began in 188@un Sustainability. The literature also raises concetimst
the guidance of the French diplomat Ferdinand dméps resilient supply chains, capable of rapidly renogti
and was completed in 1869. This major engineeninjgpt m_aterlals or ut_|I.|2|ng strategic saf_ety stockseoft;onfllct
aimed to reduce the maritime distance between Euaog  With sustainability goals, such as increased eomssirom
Asia [1]. The canal operates as a sea-level Wawrw_alternatlve routes or wa}steq matenals.from exgessi
without locks, allowing ships to move directly betm the inventory stocks. Organizations must find the aurre
Mediterranean Sea and the Red Sea. Its designyifeat balance between managing their long term sustdityabi
bypasses and double sections, enables vessedmsitin goals and ensuring resilient and robust supply nshai
both directions at the same time [5]. Since itsnapg, the Maintaining smooth production flow [13].

Suez Canal has undergone mu|tip|e expansions and In prior decades the canal faced disruptions due to
upgrades to handle bigger ships and increase tradiéacy threats in the late 2000s and political shoiring
volumes. Notably, the 2015 expansion, called thev Nethe Arab Spring in 2011 caused major risks for ship
Suez Canal, significantly raised the canal's capaci moving through the Red Sea and the canal, raising
allowing more ships to pass daily and further réutyc insurance costs and forcing some vessels to rettoute
transit times [6]. These advancements have engheed avoid high-risk areas [7]. One of the most notable
canal’s status as a critical link in global trade ogistics. ~ disruptions in recent history was the Ever Givesckage

As of 2024, the canal remains a cornerstone oftimari iN March 2021. Due to poor visibility from a saratsh and
traffic, supporting the transport of oil, liquefiedtural gas technical issues, one of the world's largest comfaships,
(LNG), raw materials, and finished goods betweerope, 2about 400 meters long with a gross tonnage of 2B4j@n
Asia, and the Middle East [2,7,-9]. On average,dheal aground and fully blocked the canal [3]. This evkat
shortens routes from key Asia-Pacific ports to parby immediate, wide-reaching effects on global tradeating

12 days Compared to Sai“ng around the Cape of (Emm serious delays for hundreds of ShipS Waiting tandita
[8,9]. The distance to be covered from Singapore tupply chains were affected by increased shippogisc
Rotterdam is reduced from 14,000 nautical milejusy and late deliveries [4]. Tugboats, dredgers, ameeation
10,000 nautical miles. In 2022, the use of the kameed €quipment managed to refloat the vessel six dags lan
transportation companies an estimated $5 billiofiugi March 29, 2021 [3,4]. The blockage’s impact was
and related costs, highlighting the economic bemefithis immense, holding up an estimated $9.6 billion waith
shorter route [3]. Also in 2022, approximately ZmGhips goods per day, totalling around $57 billion throoghthe
passed through the canal [2]. The total value afdgo €vent[3]. It also caused port congestion as dellagssels
moving via the canal reached more than 1.6 bitibms and  arrived all at once, which was made worse by exgsti
$1 trillion in the same year [2]. container shortages during the COVID-19 pandemic.

Historical reviews of the Suez Canal indicate thaas The shortage of empty containers in Asia required
faced occasional disruptions over the past two diessa months to resolve due to rising transportation dedsa
resulting in substantial global supply chain delaysl [14]. According to Reuters, global supply chaineatly
costs. These incidents emphasize the canal's giratestrained by the pandemic and growing consumer deéman
importance and the need for robust operationaliense faced even greater pressure, with about 10-15%o0idw
and safety measures [3]. Key terms that must bieetef container throughput affected. The six-day blockage
related to the analysis of these disruptions iretisk, risk highlighted what could happen if the canal ceases t
management’ Supp|y chain resilience’ and Sustjhyabi Operate in the glObal trade network. In 2024, tke Bea
Risk, defined as the potential for events causiegptive Crisis evolved into a major geopolitical conflichat
impacts on supply chain performance, necessitatégverely affected global trade and maritime segurit
comprehensive risk management, Systematﬁttacks by Houthi insurgents on commercial vessetbe
identification, assessment, and mitigation of riskesnsure Red Sea disrupted international shipping and deeply
minimal operational disruption [10]. Supply chainaffected global supply chains. With respect to 2024
resilience refers to the ability of supply chaimsvithstand, canal’s utilization falls by 57% due to increaskreat on
adapt, and quickly recover from disruptions, thgrebthe Red Sea [15]. India, depending heavily on tae Bea
ensuring continuity of material flow and businesgoute through the Suez Canal, as 50% of its exgorts
operations [11,12]. Sustainability encompasses-teng 30% of its imports travel this way, experiencechgigant
economic, environmental, and social viability, rieipg ~ Shipping challenges and higher logistics costsadie
supply chains to minimize environmental impact,mein  through 2024. Average shipment delays reached 21-28
resource efficiency, and support economic growts].[1 days, potentially costing India more than $30 diliin
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exports as of the time of this research. Energkatahave Some organizations have adopted strategic stongpili
also been highly vulnerable, with around 12% o06f key raw materials and finished goods to easeftfeets
worldwide oil trade moving through the Red Sea T2Je  of supply chain interruptions. This includes id&yitig
conflict pushed oil prices above $80 per barredmgting which components are vital for production and haidi
major oil and gas companies to suspend transitsroute them in storage. Nearshoring, which brings producti
vessels. LNG shipments fell significantly as watce the closer to main markets, can reduce reliance on-long
crisis escalated [2,9]. The Ever Given blockage tiied distance shipping routes like the Suez Canal asidtas
Red Sea crisis thus serve as crucial lessons fidyal minimizing disruption risks. Nearshoring and reshgare
shipping and organizations that rely on the cdnedlising increasingly common, patrticularly considering sever
the risks connected to Suez Canal transport [3]. logistics disruptions that make complex supply shai
Suez Canal disruptions have broad, worldwide effecoperations less appealing. Financial tools suckaago
beyond extra costs and scheduling delays. The &tk insurance and disruption insurance can help offests
create significant problems in ports worldwide. Dioe linked to events like the Suez Canal blockage [4,8]
many ships arriving off-schedule, ports are facing The literature also notes a possible future shdinf
significant congestions and increased handling gjmeusing the Suez Canal to traveling via the NorthSea
further delaying vessels that are not directlya#fd by the Route (NSR). Climate change has made the Arcticemor
canal closure but still arrive at the impacted p¢2]. An  and more navigable, but operating in that regiauires
additional major outcome is ship and container tsig@s. unique ship specifications and involves uncertaavel
When shipping times are increased and containess stimes, ice conditions, and fuel costs. Even thahghNSR
utilized for longer periods per shipment, theiriakdlity is shorter between Europe and Asia, its overalhenoc
drops where they are most needed. This is trueciediye competitiveness versus the Suez Canal is stillpa tof
in Asia, where export demand remains high. Thesebate. Moreover, increased use of the NSR mayictonf
disruptions underscored serious weaknesses ifjusieiti-  with global sustainability goals due to further ioelting
time” supply chain model. As shipments were delaye19-21].
manufacturers lacked the materials they neededchwhi  Organizations can also adopt smaller, simpleregiras
caused production slowdowns or stoppages [8,16¢ Tko greatly cut the risk of supply chain disruptioBsilding
incident also raised environmental and safety werri better, trust-based communication with partnersuess
Rerouting around the Cape of Good Hope or incrgaaiin  timely updates on possible delays [22]. This shared
freight leads to higher fuel use and carbon emissitn  information lets companies adjust their operatians|
addition, heavier traffic on alternative routesses safety logistics plans promptly. Advanced tracking toolseg
risks, particularly in areas prone to piracy oikiag the real-time insight into shipments, making it possitib
capacity to handle more maritime traffic [17]. reroute shipments or alter schedules as neede@].[3,1
Concerning lowering the risk of supply chainMaintaining a flexible logistics approach allowsr fo
interruptions through the Suez Canal, the litempoints switching between different modes of transportautes.
to several approaches, focusing on agility, difieegion, For example, if a Suez Canal disruption is expedteds
and technological progress. One main strategy &an redirect cargo through alternative maritimenpair
diversifying supply chain routes and sources: thay temporarily switch to air freight in the case ofent items,
companies that do not rely solely on the canaleedbeir though at a higher cost [8]. Partnering with mugtip
exposure to major disruptions. This can also inwolvsuppliers, especially those in various regionsthéam
diversifying suppliers, so materials come from salve protects against raw material shortages [16]. Reuti
regions rather than just one. Another tactic issitg scenario planning exercises, including potentiahata
safety stock strategies to improve resilience, twhi@s blockages, can help businesses respond more eéfigcti
prompted by the 2021 canal blockage. Many firmsehawhen real disruptions occur, businesses can ussepre
decided to hold higher safety stocks or adopt at‘jo- action plans to reroute goods, reorganize productio
case” inventory model for essential materials [17chedules, and communicate with key stakehold&is [1
Technology and data analytics also offer ways todkea When facing Suez Canal delays, organizations dan ta
risks. Advanced tracking and monitoring systemwig® several steps to manage the impact on their sughalins
real-time details on shipment locations and statuseand maintain production. First, they should quickbsess
supporting proactive decisions and quicker resppnsehe scope of the disruption and its potential e$fean
Predictive analytics can further estimate potertteglhys, supply chain operations. Analysing risks and cbsips
allowing firms to modify their logistics plans [18] prioritize actions. Next, organizations must clganform
Collaborative ties with suppliers, logistics prosid, and all parties involved, including suppliers, custosjeand
other partners are also highlighted as a vital efgnin logistics providers, about expected effects, wisighports
reducing risk. Flexible contracts and transparemollaborative problem-solving [22]. Having contimgy
communication help resources shift swiftly wherplans ready allows firms to activate alternativarses of
disruptions happen [16]. materials, shipping routes, or production schedolese
they detect a delay [3,18]. Temporarily adjusting
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production to focus on products with available miate - Resilience strategies and contingency actions
might mean rearranging assembly lines or postponing implemented to maintain material flow continuity.
items that are missing inputs [16]. Close collaborawith

supply chain partners can also yield faster appspva Example questions included:

alternate suppliers, or logistic solutions to mekigments -  "Can you describe how the Suez Canal disruptions
more rapidly [23]. Keeping customers informed and  affected your material sourcing timelines?"
identifying top priorities during disruptions aresential. - “What strategies, actions did your team adopt to

Constantly tracking the situation as it changes and mitigate the impact of these disruptions?"
gathering data on impacts can help guide decisionse
the disruption subsides, a thorough review canaleve The interviews allowed flexibility, enabling
lessons and improvements to strengthen the giv@articipants to share additional valuable insidgfgsed on
organization’s future supply chain resilience [17]. their experiences with material and informationistigs
This literature review provides essential contextl a during crises. Following the interviews, a struetlir
theoretical grounding for understanding how orgatnins  workshop involving all six participants was orgadzThe
experience and manage disruptions to global lagistiworkshop was divided into three phases with theralve
routes like the Suez Canal. It defines criticalaapis such aim to allow participants to discuss their own picat
as risk, resilience, and sustainability, highliggtitheir takeaways from the crisis and to define common best
interconnectedness during crises. This comprehensipractises:
review provides a baseline for the study's primary  Reflection on individual experiences with recen¢Su

qualitative research, supporting the structuring ttué Canal disruptions.

topics discussed during interviews and analysiseaf- - Group discussion on effective communication and
world responses to disruptions and the developroént human flow management during disruptions.
actionable insights to strengthen organizational Joint development of a defined action plan for
preparedness and response strategies. enhancing future supply chain resilience.

3 Methodology The discussions were transcribed and thematically

In order to explore raw material procurement preegs analysed using NVivo software. Thematic coding éethb
during the Red Sea crisis at a specific multinationthe identification of patterns, categories, and rejng
organization, the study used a case study methgyelith  trends aligned with the study’s research questidius.
an empirical, qualitative approach. This qualitativethod €ensure validity and reliability, the findings arfiematic
allowed for a detailed examination of practicafnterpretations were reviewed and confirmed with
experiences, views, and strategic responses afiogiand Participants during a follow-up validation session.
supply chain experts within the studied company.[P4e  Participants provided consent before the reseanolitées
approach aimed to |dent|fy adaptive Strategiemdical and were informed of thglr Confldentlallty rlghtﬂd_ithe
solutions used by professionals in real-world stesa Study’s adherence to ethical data protection polesi
thus offering insights that benefit both theory analctice.

Participants were selected through purposive sampli 4 Results

The study focused on six raw material procurement The thematic analysis of interviews and the worksho
planners from a European multinational productiohighlighted three major topics: communication, risk
company that partly relies on moving raw materfedsn  management, and sustainability. These were mapped
the Asia-Pacific region to Europe to guarantee shmoosystematically across the classical stages of risk
production flows. These individuals were selectededl management, risk factors, risk analysis and assrgsm
on their extensive experience, their critical rioléogistics and proposals for reaction. This structure allows t
and procurement decisions, and their direct invalwet in - empirical findings to reflect the material flow digtions
challenges related to Suez Canal disruptions [25]. caused by the Suez Canal crises and the orgamahtio

Data collection combined two qualitative methodstesponses aiming at maintaining resilient logistics
individual semi-structured interviews and a groumperations.
workshop. Each participant engaged in a detaileshiew
lasting 60 to 90 minutes. The interviews were gdiblg a Risk Factors
pre-developed framework, complemented by open ended The procurement planners identified several kely ris
guestions, which focused on three main themataesaaed factors that disrupted material flow managemenindithe
allowed the interviewees to share their detailggbeérnces Suez Canal blockage in 2021 and the Red Sea dooflic
and thoughts: 2023 - 2024. The most significant risk factor asehitified
- Theimpact of Suez Canal disruptions on raw mdteritekeaway by the planners was the global rippleceffé

procurement from Asia and North America. localized events. Initially limited to shipmentstieen
- Key lessons learned from previous disruptive eventsurope and Asia, the disruptions quickly extenaechirgo
(e.g., Ever Given blockage, Red Sea conflict). flows between North America and Europe as container
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availability and vessel scheduling were globallfeeted. operational costs, revealing the hidden costs sifieace
Many local distributors underestimated the impactnder pressure.
believing the crisis was regionally contained, dilg
organizational responses. Secondly, supply chaibilty Proposalsfor Reaction
limitations emerged as a critical risk. The plasner One core proposal resulting from the interviews and
indicated that suppliers often failed to monitae #rising workshop was the implementation and standardizaifon
risks and transport bottlenecks outside their imated continuous scenario planning. The organization must
regions. Information logistics were insufficientlyregularly assess economic risks and simulate fdessib
integrated, leading to delayed risk recognition @odr regional and global crises affecting material flpws
communication between partners. The intervieweegstegrating variables like port congestion, vessglacity
reported that European distributors sourcing malteri fluctuations, and regional conflicts. Advanced mfiation
from North America did not anticipate for harbourogistics systems were recommended, enabling ireal-t
congestions and delayed shipments, confirming glacenonitoring of transport bottlenecks, supplier perfance,
orders with regular lead times. Thirdly, the orgation’s and lead times. The organization must realizene tihat
over-reliance on Asia-Pacific and North Americariocal disruptions can easily cascade into globatdts,
suppliers without validated alternative sourcingams in  alerting all stakeholders accordingly.
Europe increased vulnerability. The organizationswa The workshop stressed the importance of trust-based
critically dependent on long, risk-prone maritinmutes partnerships with suppliers and logistics serviaesiglers.
without backup options, intensifying delays oncérust enhances the willingness of partners to sharky
disruptions materialized. Lastly, environmental anevarnings and to prioritize urgent shipments. The
sustainability-related trade-offs surfaced as lkatask organization plans to formally request from strateg
factors. Measures like increasing air freight usage suppliers the establishment of shared risk momigpri
building high safety stocks during disruptions bedwith  protocols, including the regular exchange of caitic
the firm’s long-term environmental targets, hightigg an updates on potential disruptions. Suppliers will be
operational dilemma between resilience and sudiditya expected to map their own upstream vulnerabilitad
inform buyers accordingly. The organization alsanglto
Risk Analysisand Assessment improve its collaboration efforts. In case the migation
The analysis revealed significant organizationglsga  defines critical risks, affected suppliers will betified
early warning systems and scenario planning fobalp accordingly, ensuring that vendors are also alaymwwéti
cascading events. During the 2021 Suez Canal ldeckathe expectation towards them to find mitigatingugohs
planners handling Asian portfolios received disiupt in time. Internally, the planners recommended
alerts earlier than those handling North Americastrengthening cross-functional communication betwee
suppliers. The absence of unified material flow itwing  procurement, production, sales, and finished goods
across all regions delayed the organization’s wsideding logistics. Weekly updates in times of crisis on bglb
of the crisis's global magnitude, causing loss riffcal supply chain status and pending risks should be
response time. The workshop participants emphasie¢d standardized, ensuring that material flow disruptiare
information asymmetry within the supply chain, khek of addressed collaboratively across departments.
real-time shipment visibility and delayed supplipdates, The interviews revealed a consensus that gregtehsu
halted quick decision-making. Some suppliers comtifto chain redundancy is necessary. This includes uaigla
confirm standard delivery times despite clear liggé secondary, regional suppliers in Europe for criticav
bottlenecks, creating a false sense of materialadoitity.  materials. Although costlier, dual sourcing woultsere
Through thematic coding, insufficiently diversifiedthat alternative material flows can be activatepidig
transportation routes was another serious risk W& when major maritime routes like the Suez Canal are
identified. Heavy dependency on the Suez Canal fdisrupted. Higher safety stock levels for critiozterials
material flows without pre-approved alternative [diggs were also proposed, particularly for products which
left the supply chain vulnerable. The firm's safetgck transportation relies heavily on high-risk routéhe
policies were also critically assessed. Prior ® ¢hses, organization recognized that short-term resilience
stock levels were optimized mostly for lean operagi measures, such as increased air freight and enmgrgen
minimizing holding costs but offering little prot&mn  stockpiling, often conflict with its long-term sagtability
against such critical transportation delays. WHeprsent goals. To balance these demands, it is pursuingl loc
lead times expanded by several weeks, productmmsfl sourcing to reduce carbon emissions while stremgtige
were shortly also interrupted. Planners furthdeotéd on material flow continuity. By fostering closer cooggon
the conflict between emergency measures arahd trust with suppliers on green logistics initi@s, the
sustainability goals. Rushed adaptations, likedwilg to company seeks to integrate environmental respdibgibi
air freight, helped recover raw material availapiin the into its resilience planning. In the long term,gaing
short term but significantly increased carbon emissand sustainability with supply chain flexibility enhasbrand
reputation, supports customer expectations, anididai
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more competitive, future-proof logistics networkpahle
of withstanding global disruptions.

5 Discusson
This section integrates insights from the literatur
review on the Suez Canal’s disruptions and its alob

Building on academic risk management models [18,21]
the firm’s new focus on real-time tracking and sué@t
based simulations aims to close awareness gaps,
potentially reducing reliance on costly, high-enuss
emergency measures.

The interviews also revealed that the organizatias

importance with the findings from interviews and &hanged its approach to inventory management. éelat

workshop involving raw material planners.

The already available literature showed that thezSu
Canal has played a key role in connecting Europe, t
Middle East, and Asia since its opening in 1868][1lts
ability to shorten the distance between ports & Alsia-
Pacific region and Europe leads to significant isgsiin
both cost and time [2,4,16,22]. However, its impode
also makes it highly vulnerable to disruptions. fgesuch
as the Red Sea crisis, which started in 2023, shateven
a local crisis can trigger widespread consequef®;8

research underscores the value of safety stocks for
protection against sudden delays [9]. Maintainixgrae
inventory ties up capital and may increase the abk
scrapping unused materials, but planners agreed tha
buffers are necessary for critical items. During #arly
stages of the Red Sea crisis, the organizationethck
sufficient safety stock to cover prolonged delaytsch put
production at risk and forced the company to uskigtf-

cost air freight. The firm now plans to identify igh
materials truly require higher inventory based brirt

According to Galil et al. (2017) and Khan and Rahmactiticality and fluctuating lead times.

(2021), rerouting vessels around the Cape of Gambtor
switching to air freight is expensive, taxes theiemment,
and is complex logistically [4,7]. The organizat®n
planners confirm the canal’s central role in maréitrade.
During both the 2021 blockage and the 2023-2024%%zd
crisis, once the canal or its adjacent routes we

Another key insight from the interviews is the
organization’s dependence on Asian and North Araaric
suppliers under normal conditions, which leaves few
alternatives when maritime disruptions hit. Therhture
recommends diversifying suppliers geographically to
avoid overreliance on one region or shipping r¢8i&7].

compromised, raw material supplies were severeljterviewees described how the company is now atifid

affected. This aligns with the literature suggestthat
disruptions to such a critical waterway can hawbal
effects [8].

regional suppliers, even though these are morensime
By having contracted local suppliers for smallelunges,
the organization retains flexibility and can scalp

A major theme from both the literature and thé&lomestic orders if a major blockage or conflictrajps

Interviews is how easily a regional crisis can lmeeca
global problem. The Suez Canal disruptions crealteih
reactions in shipping schedules causing port cdioges
and shortages of ships and containers [2]. Thizpaalso
affected the studied organization. Many suppliensl a
regional distributors did not realize the scale thé
disruption until shipments were already delayedm&o

global routes. This finding supports earlier work
suggesting that nearshoring or “multi-shoring” Isdfipms
balance cost effectiveness with resilience [23].

Workshop discussions also confirmed that many
suppliers and distributors failed to recognize ghebal
scope of the Suez Canal disruptions until it waslate.
The literature stresses the importance of trangpammely

assumed the crisis was confined to Europe—AsiaesouttcOmmunication in crises [17]. The organization's

only to discover that shipments from North Amenoare
also delayed by port congestion and missing vedsdiae
with prior findings, the company’s planners notédtt

experience demonstrates the ways even small detays
escalate when communication is poor. Some distibut
continued confirming shipping dates based on stahda

distributors and suppliers were slow to communicatéchedules, which created a misleading sense afisedio

possible delays, which revealing a lack of awarersesl
proactive planning. Similar to what Galil et al0Z) and
Rusinov et al. (2021) observe, companies relyingustt
in-time deliveries were particularly vulnerable tifdugh
North American shipments initially appeared saferfithe
Red Sea crisis, they were eventually stuck or deleas
shipping lines struggled to manage capacity wordigwi

fix this, the company is committed to building siger,
trust-based relationships with suppliers. It wilhage
disruption warnings more promptly and expects seppl
to respond in ways that reduce potential negativeames
[3]. Internally, the workshop highlighted the ndedbetter
coordination between procurement, sales, productind
distribution teams. During the Suez Canal incideat,all

[3,7,16]. As global supply chains become moréepartments were informed concurrently, which cduse

interconnected, disruptions in one region can aftke
availability of ships, container positioning, andrtsit
times worldwide. The organization now plans to biea
its risk management framework to consider not fjosal
or regional threats but also how quickly these escalate
globally. This strategy follows those recommendaim
the literature that call for continuous monitorirgnd

confusion and inconsistent messaging to custonférs.
updated strategy involves frequent cross-department
briefings ensuring that everyone can make fastesias

and minimize duplicated efforts or missed oppottesito
reroute shipments [21]. Many customers were alseemo
understanding when they were offered early warnings
about potential delays, which allowed their firms t

scenario p|anning for essential Chokepoints [18,19?||0C3te resources to fulfil their most criticatlers first.
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When critical shortages and production line shutt®ow §  Conclusions
occurred, the organization had to quickly switcHaster The research problem in this study focuses on how

transport options like air freight to maintain ravaterial disruptions in the Suez Canal affect global sumplgins
flow. However, a central topic at the workshop W& 54 the strategies organizations use to become more

conflict between resilience-building and environa&n g gijient against such risks. This topic is cruaimthe Suez
objectives. The literature notes that reroutinggsfairound -~ plays a major role in global trade, and assugtion
Africa or relying on air freight both increase aamb ., gignificantly impact international logistics dan
emissions [3]. The company’s interviews confirmett ¢, merce [2]. The canal's ability to shorten defvimes
while agr Ifrel%ht kept ;()jrodu.cn%n rﬁnnl?_g \{vheln VESS  5nd reduce transportation costs highlights its iapme in
were eayel, It lun ?lim”?e ;?d' |rmls Ong'teicr'T]<eeping supply chains efficient and reliable [isTstudy
enwrkonmenta gloa} S. Likewise, ho dlng a(ljrger: Aletysed a qualitative research design that includedi-se
stocks can result in more waste if demand changes Gy ciyred interviews and a group workshop with raw
materials expire [3]. Local sourcing emerged frasthdhe  4terial planners from a multinational productisenf
literature and the workshop as a potential compseny  Tpis approach provided detailed, practical infoiorat

validating suppliers closer to production sitese thapot how these planners managed actual supply chai
organization reduces transit times, cuts shippn3€ions, - giqrptions, which offered an in-depth look atsirategies
and lowers the chance of major disruptions at chokes. | g by those directly affected by Suez Canal pis.

Studies by Scheyen and Bréthen (2011) and Dui.et ghe gata was thematically coded using Nvivo sofewar
(2023) indicate that nearshoring reduces ecologigpact i helped organize and analyse the key themds an

compared to long-distance shipping. However, IO(ﬁiratterns emerging from the participants’ comments.
suppliers can be much more expensive, forcing t

2, " bal b i € The literature review emphasized the canal’s tisbr
organization to strike a balance between resilieme  gjonificance and its vulnerabilities, showing treed for

sustainapility [18,21]. . ) trong risk management and communication to rethee
The_ literature also points out that Ies; sustamabmpact of disruptions [3,7]. The 2021 Ever-Givenidtent
packaging can be cheaper and more reliable, yst thi g the 2024 Red Sea conflict illustrated how these
conflicts with many firms’ recycling or sustainabil gigryptions can affect global trade and logistithe
goals. Recyclable or biodegradable packaging ca@t CQggearch demonstrated that early risk identificatio
more, may be less sturdy, and is often limited/ailability roactive scenario planning, and steady communicatie

[13]. Overall, the interviewed planners agreed thakisca for supply chain resilience. Findings comied that
complete alignment between resilience and sustityab seemingly local disruptions can rapidly escalatebally

s 9ha||enging, especially during emergencies. T.Uey and significantly hinder production if underestietat
believe, though, that enhanced planning and long-tsk g jjjging trust-based supplier relationships, diifgfsg
management can help reduce environmental harm [2g,rcing routes, and integrating sustainability o int

When disruptions are.ide_ntifie.d early an_d are @lye |egjjience strategies emerged as key actions. Tudy s
evaluated, the organization is more likely to adoplynhasizes that continuous information logistidsk r
solutions that support both uninterrupted operatiand management, and regional supply base development ar

environmental objectives [3]. o essential to mitigating future crises, balancingrefional
From a broader perspective, these findings demﬁBStrcontinuity with long-term environmental goals.

Fhat the Suez Canal disruption should _be seen siana Limitations of the research include its case study
|solateq cr!S|s,.but asamode! of how quickly sevssues methodology, which focuses only on one production
can arise in vital supply chains. The lessons galwere ,oanization, which may limit the variety of persfiees.
aim to help firms handle majord_|srupt|ons moreeﬂfrkl_ely As a result, the findings might not be fully apphte to
[22]. Overall, the results confirm and enhance ®¥S , janizations of different sizes, scopes, or ofmrat
literature on building supply chain resilience, émfize  gotings Second, the lack of audio or video reingsd
diversification, proactive communication and fldgib o< that non-verbal cues were not captured, which
contingency planning [7,9]. The experiences gathere,qientially caused a loss of additional insightswver,

through the interviews offer practical insights &d 5 gtyqy offers a detailed exploration of how SGenal

bridging the gap between theory and real-world §8@C igrptions affect supply chain management, feguri
By combining academic perspectives with practic

. e . = . al-world examples of strategies that increastienese.
experiences, this discussion highlights that sumblgin - Thege insights are valuable for organizations logkio
re_smence is an evolvm_g process rather_ than adﬂgpal._ strengthen their supply chains against future gismns,
With continuous learning and adaptation, orgarmzesti

. . ; especially given the limited amount of availablagtical
can better sustain production and will be ableetspect P yd @

heir | . | . knowledge of this topic.
their long-term environmental commitments. Future research could include more participantsifro

various organizations and industries affected bgzSu
Canal disruptions. This broader approach wouldhgtreen
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the applicability of the findings and give a more

Maritime Transport Research, Vol. 3, pp. 1-25, 2022.

comprehensive view of the challenges and strategies https://doi.org/10.1016/j.martra.2022.100071
involved in managing supply chain disruptions. Also[10] XU, S., ZHANG, X., FENG, L., YANG, W.:

combining qualitative insights with quantitativet@aould

help confirm the study’s results and expand how the

findings can be used. For example, quantitativesones
could assess the financial costs of supply chaiugtions,
measure how effective different resilience straegire,
and consider the trade-offs between
sustainability with reference to decisions impagsupply
chains.
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