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Abgtract: As part of the global supply chain (SC), MiddlesEand North Africa (MENA) SC is subject to many
disruptions and instability resulting in an unprted interference among decisions causing SC neness (SCN).
Nervousness reduces the efficiency and negativgbact the overall SC performance. Nervousnesslgefétct supply
chain stability and resilience leading to an inseei costs and fluctuation of the relationshipthwuppliers as well as
customers. This research explores the supply cleirousness (SCN) in MENA region. An investigatidithe existing
literature and interviews with the experts useddentify factors related to nervousness in the Bkis study was
prompted by a lack of research depth to identify iamestigate the main causes, effects, and meafr8CN. A survey
is used to analyze and asses the SCN in the rejioamprehensive framework of SCN in MENA regiorpigsented
and analyzed. The results identify the major s@jrcauses, and impact of SCN, and then arranges&ased on their
impact. Also, the relative criticality of nervousisefactors was assessed using the Delphi basegtiealahierarchy
process (AHP). Furthermore it investigated thedisctand response strategies to mitigate the nemesgssources.
Finally, a list of measures is proposed to redbeeSICN and improve competitiveness, effectiversusresponsiveness.
Identification and assessment of nervousness faetwbles professionals to take appropriate niigatrategies, help
companies decide plans to reduce nervousnessiirsfie, and lead to better decisions on futurdieasisupply chains.

1 Introduction by external events outside the company controth&dest

The MENA region suffers from special conditions an@®f our knowledge, there is no previous study oeaesh
exceptional circumstances, which have had a gneadt that considers nervousness in the MENA supply caath
on the Supp|y chain and its performance' partiQuk.jm analyzes it in terms of causes and their effeqbeEaIIy
light of the fact that the region is the centertténtion by ~With the disruptions caused by Pandemics like CQMID
most countries of the world as consumers of theadg Which has special and exceptional impact that feweo
and products. There are several factors that affet @ lotofinstability inthe supply chain and anrizeise in the
supply chain in the region, including political,cil, ~ Costs of sustaining the supply chain and relatipssvith
economic conditions, and wars that almost neveiretiee ~ Suppliers and customers. In this paper, an analysitidy
region. As well as the supply chain of defense gment, i presented showing the sources, causes of SC
which is almost endless, and the region is onbeofargest hervousness and their impact. Factors responsibBGN
consumers of weapons and defense equipment asla re@fe €xamined and prioritize using Delphi-AHP teqiei
of the circumstances and surrounding crises. Thekérthermore, response strategies to mitigate the
conditions, in addition to the large number of pars, Nervousness sources are investigated. Becauseeof th
intense competition, sudden change in demand, déck scarcity of research that deals with SCN, espgciall
environment concerns, delay in response or delay MENA region, this study is unique and unprecedeimed
financial transactions, and the lack of interestagfistic ~ terms of analyzing the SCN in the region’s suppigits.
companies in the region in exchanging informatigthw This research will help practitioners, executivesd
their partners in the chain led to instability 8@N, which managers understand and explore their SCN.
had negative repercussions on prices, times, antettel ~ As shown in Figure 1, the methodology of this reslkea
of services between consumers and suppliers. largen includes a review of previous studies, data cabeatising
MENA-SC is greatly affected by the SC nervousness. @ survey to identify the main reasons of nervousresl

Nervousness leads to a number of problems, ingudiffs impact on decision-making process, arranging th
an increase in inventory, delays, costs, and toarcence Sources of SCN based on the expertise opinion, and
of mistrust between organizations and their suppba the identifying the characteristics and componentstidicig
one hand, and with customers on the other hamdukes the main sources, causes that may lead to SCNhed t
ineffectiveness of the supp]y chain in generaLee'E.p]y expected impact. After that, a framework will besmfnted
since most of the instability in this supply charcaused to describe the nervousness of the supply chaithen
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region and analyze its impact on the effectivereasd of nervousness factors is assessed using the Diedghid
efficiency of the supply chain. This is followed biye AHP method. Finally, an approach for dealing with
proposed list of measures to reduce the SCN antbirap nervousness and the findings and recommendatians fo
future efficiency and resilience. Furthermore,dhiicality ~ future research is presented.

( Literature Review ) ( Data Collections ) ( Arrange SCN Reasons ) G‘Icnl‘ify Maodel CnmpnncmD

A survey 15 designed and
distributed 1o a number of
organizations in MENA
region to identify the causes
of SC nervousness
i

A group of experts are used 1o
rank order the causes of SUN
hased on their impact on the
SC

Survey the literature
regarding supply chain
nervousness to explore the
sources of nervousness

Identify the main sources and
causes that may lead o SCN
and their expected impact

Y

( Present the Findings ) ( Rank Causes using AHP) ( Propose the Measures ) (Dustrihe the Frnmuwork)

ropose an approach to deal
with nervousness, presenting
the findings, and
recommendations for future
research

o T T — Propose list of measures 1o . . .
SCN causes are drldnged P o . Description of the framework
reduce the SCN and improve

and prioritized based ¢ - and evaluate the SCN in
o future efficiency and : .
based on their impact resilience MENA region

Figure 1 Research methodology

2 Literaturereview Globalization of the SC supporting the agglomeratio

Disruption in the supply chain cause post instgbds and spr_eading an_d become healthier due efficiemtofis
a result of order delay and inventory accumulat&ift of ~ developing countries low cost labor but became deaisie
the residuals into post disruption cause a furtleémy and [8]- Currently with the growing of virtual SCs, cpanies
instability in the normal operations. To mitigatet NOt any more compete but the supply chains and the
instability effect there should be coordinated ougency Vertical integration is outdated. There is a needlisible
procedure to prevent disruption [1]. Due to supplyhe whole supply chain effectively to compete vathers
disruptions, demand instability, and governmentatives I the SC [9].
to combat the problem, the COVID19 pandemic had an The integration of the dynamic SC functions can
impact on SC activities, operations, proceduresi ariespond quickly and effectively to SC interrupticansd
management. The stress and panic caused by nerv6llgnges and provides unique ability to current &@sibn
decisions has an impact on SC operations and peafure  SUpport systems [10]. The dynamic replenishmertesys
[2]. Political issue greatly effect supply chainmagement can react successfully and efficiently to normakd an
and it is implementation [3]. The change at one efntie ~ disruptive supply chain operations [11]. Integratiof
supply chain greatly increases the shift from tready SUPPly chain segments with dynamic replenishmeats c
state at the other end [4]. International crisééntpinto improve partnerships, cost reduction and SCM efficy
consideration financial instability effect the réan of SC  [12,13].
[5]. SC nervousness associated with instability such as

Nervousness results from time to time variabilify ochanges in task, source and SC uncertainties. These
orders given to the suppliers and resulted in aclst Uncertainties can be transformed into information
error. Normal and proportional policy will reducket Processing which should be at the SC level. Steitéen
bullwhip influence, SC inventory cost, and instipi[5]. SCM needs to turn into an organization’s daily bess to
Systems nervousness results from the frequentwesfe Shape the SC of the future [14]. Supplier innoatass
the replenishment decisions because of the stochagtnd information sharing expedite collaborationstie
demand when coordinating the SC inventories [6Blobal SC [15]. Sustainable SCM can improve econpmi
Demand and supply are greatly affected by the rapicial, environment in global supply chains [16].
change in the market and the product variation. &rem  Performance of today SC relies on the accuracy,
planning accuracy vary among the SC partners afality, and timing of the shared data betweenngast
planning nervousness cause the bullwhip effecthas tMany companies used electronic data gathering sisste
variation in demand amplified when sharing thé&loud computing based SC, and software applications
information with the SC parties [7]. support collaboration among all SC segments to Idpve

new innovative products [17]. Suppliers' innovatisn
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necessary for the process of development of nedugts nervousness, causes of each type of source ofumress,
and there is clear relationship between suppliegiation noise factors that are uncontrollable by SCs amatribute
and performance [18]. to the increase of the impact of nervousness, igles r
Nervousness can be understood of assurce of associated with each cause of nervousness, thetegpe
confusion or instability in the SC system caused bgnpact of nervousness on the supply chain opeséol
unexpected interference between decisi¢i@]. There is process, and the measures and metrics taken taeredu
a connection between SC nervousness and demaretvousness. Twenty four respondents answer theysur
planning and the bullwhip effect leading to a téfeyi questions.
difference in planning accuracy among SC partn20% [ The literature review is utilized to list the adahie
The joint consideration of MRP nervousness andihifi ~ sources, causes, factors, and the impact of neamesasas
effect in multi echelon SC reveals the system nesmess well as the measures mentioned in the reviewedlesti
at various stages of SCs [21]. Planning nervousstesgld The data driven from the literature review, whiepresent
consider the relevant attributes of SC performagtnere the current nervousness factors worldwide, wereemad
is a strong relationship between SCN planning ahéro available to the experts to consider them in tteaisions.
SC segmentations [22]. A group of experts are used to identify the majmirees
While (23) discuss nervousness in the environmént and causes of SCN, study their impact, and cluster
current MRP strategy revisions, published reseamsh causes in main and sub groups. It was also theofdlee
nervousness in either modern GSC system or th@iaén experts to rewrite and shorten the causes andteffas
framework are rarely exists. Nervousness is consitla they were given in different wordings and phradigghe
major source of instability in the current and fett8C responses to the questionnaire.
resulting from unexpected interventions among denss Based on the literature, survey results, and tperx
Furthermore, there is no previous research invastigthe opinion, Table 1 shows the main causes of SCN.fifste
supply chain nervousness in terms of causes amkdthan column shows the sources of supply chain nervossnes
SC nervousness sources based on their impactsitlilg The second column shows the causes of each sautbe o
was prompted by a lack of research depth to ideatild supply chain performance and operations. Whiletifre/
investigate the main causes, effects, and measafes,frequency column indicates the number of resporsdent
supply chain nervousness. This research proposes veimo included the reason specified in the causenueléor
analytical framework for investigating nervous sypp example, the first block in the frequency columedfy
chains in MENA region, rank the causes using AHEhat 23 respondent consider the "change in cusgdmer
method based on their criticality, and suggestetao§ need" as a source of SCN. The source reasonsrarged

measures to mitigate SCN. in descending order according to the number of gime
mentioned in the responses. Similarly, the causeséch
3 Causesof SCN source were arranged in descending order dependitite
To identify the sources of SCN, a survey was depedo  "esullts of the questionnaire analysis. _
and distributed to thirty leading organizationsMENA All responses are summarized in ten main sources an

region. The survey consists of three major sectiomsre  their related causes. The largest number is forahiations
each section aims to explore a side of the SCNesatise in customer needs flowed by the crisis and disa,steile

first part ask about the SCN sources and causeasked! the smallest number is for the lack of integrations

the respondent to rank order SCN causes basedeon tfased on the respondent answers to the third paheo
impact on their SCs, the second section concerntahe questionnaire, the rank order of SCN sources baiséueir
impacts and effects of SCN sources and the segsi@iiceimpact on their SCs are shown in Figure 2. Theasiuere
the specified cause, the third part require thpaedents calculated using the following equation (1):

to suggest measures to reduce the SCN. The suowsist N

of several questions including: the main sourcesupply R, = Lj=1Tij 1)

n
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Table 1 Causes of SCN
No. Source Cause Frequency

1 Changes in Fluctuation in demand, change in production pldm@nge in inventory an: 23
customers' need stock policy, error in demand forecast, change arket place, change i
productscompetitor's advantages, and prices ch

2 Disasters  and Natural disasters such as earthquakes, dust stepitsnos, storms, heal 20
crisis wave, diseases and its effect. Manmade disastersthnic and religious
violence, Terror attacks, income equality, indastaccidents, refugees,
migrations. Technological disasters like nucleadiation, chemical
accidents, biological propagation, power outagaaate change, natural ga:
explosions, and unplanned urbanizati

3 Risk of supply Sporadic supply of raw material, unavailabilitysofoply, instability in prices. 19
continuity shortage of resources, delivery conditions, palitinstability, fluctuation of
quality and quantity, geographical instability, natite deviations, wate:
shortages, and store national

4 Safety anc Security of the SC activities like transportatishjpping and handling, ar 18
Security all logistics practices, cyber security, risksesaissues, the challenges of
concerns commerce, smuggling, piracy, cloud risk, devicesrferences, poor qualit'

hardware, local security on the facility itself, ygital security tc
transportation for exampleaud, cargo theft, and virtual secui

5 Geopolitical Change in state policies, regional conflicts, raghidnges of allies, crisis ¢ 17
instability wars, terrorism, UN resolutions, economic sanctiomsd governmente
lockdown
6 Social unrest Unemployment, inequality, financial crises, goveemn failures, 17

marginalized, disease epidemics, the anarchy afdébts, political instability
energy, food, discrimination, strikes, demonstratiobjections to som:
product, high price , and change in purchasing beha and powel

7 Keeping  pace Emerging trends, new technology, new product degigneased demand fc 15

with quick responsiveness, low price, adopt new systeew, business trend:
developmen shorter productlife cycle, and shorter product development c'

8 Environment Heat waves, flood, wildfire, and global warmingys ggollution, toxics 11
concerns emissions, temperature changes, the seasons ghiftiater shortage

oppressive land use, water pollution, energy usaige:,contaminated wast:
oil and chemical pills, and remediat and land reclamatior

9 Economic Risk of government decisions, tariffs, administratiand operation: 9

context weaknesses, natural disasters, Bankruptcy, curférayation, adequacy il
SC infrastructure, outsourcing, redundancy systém&stment in wrong
business, conflict of interests, global growthemfitional monetary syster
shipping routes, sanctions, volatility in the im&tional oil market, populisn
by country leader, trade competition between coestpolitical influences,
socioeconomic causes, inflation, tariffs on traglebal financial system, an
environmental consideratic

10 Lack of Objectives mismatch, difference in planning accyrbetween partners, 7
integration variance in decision-making process, overlappiterests, and lack of trust.
commitment, transparency, |P protection, collaborat partnerships,
alliances, of information sharing, planning cooedion, and operation
flexibility.
Wherer;: rank of sourcé by responden}, n represent the total number of respondent Rnekpresent the rank of
nervousness source
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Figure 2 Rank of SCN sources based on responderag/ers

4  Framework for SCN in MENA region supply chain. Internal sources are considered dleces

In this section, a framework is developed to uridexs  Of nervousness within the global supply chain of th
and analyze the supply chain nervousness in MEN@ganization. _ _ _
region. MENA supply chain is part and strongly cected Nervousness causes could be mternz_il like qhange in
to the global SC. It effects and affected by thangfes in  Production plan, MRP system, change in requirements
the global supply chain like what happened durin§OM, inventory policy. The external causes of
COVID19 pandemic crises. MENA SC chain has it imownervousness are out of the company control inchittie
conditions and is greatly affected by the neveeenttisis Natural disasters or pandemic diseases. Based @n th
in the region_ The region is in the center of dttenfor analytlcal Study, the fOIIOWIng summarize the nsonrces
many countries along with the political and sociatests and causes of nervousness in the SC:

which affect the SC performance and efficiency ie t 1. Changes in customers’ needs and requirements.

region. Therefore, MENA-SC is greatly affected by SC
nervousness. Nervousness in the MENA SC has sarde ki
of unique characteristics due to the economic ¢,
terrorists, piracy as well as the defense SC. €gen is

Customer demand is subject to change due to differe
reasons like change in market place, change in
products, introduction of new technology, compé&sto

advantages (high quality, new tech, prices,

one of the largest consumers of weapons and defenseadvertisements), and prices change. This fluctnatio
equipment and the |arge weapon Companies Compete customer demand result in order deletlon, decease o

heavily in the Middle East market. In addition ke thigh
number of partners, fierce competition, quick clemm

demand, and a lack of environmental consideratitires,
lack of interest of logistic businesses in the @agin

sharing information with their chain partners, asllvas

delays in response and financial transactionsribomed

to supply chain instability. This has a negativgatt on
costs, delivery times, and service quality betwagipliers
and consumers.

Figure 3 shows a framework of the nervousnessén th
supply chain of the MENA region. The framework
consists of five major parts including nervousressrces
and main causes, nervousness impact on the S@effjc
and the noise factors that effect and affectedhay SC

increase in order quantity. Customer demand change
(new orders, order deletions, change in quantity,
product return) make order decisions subjecteddem
frequent revisions affecting the systems throughioeit
SC. Also, error in demand forecast leads to frejuen
schedule change resulting in nervousness.

The necessity to cope up with emerging trends.
Sometimes companies need to adopt new technology,
software or hardware, to alter the product or agld n
features to stay competitive. Due to the intromuncof

new business trends, new technologies, shorter
products life cycle, shorter product developmemiey
environmental, and climate considerations, comganie
may need to respond quickly to survive which reguir

nervousness, risk of uncertainty, and the suggested change in their strategies, plans and decisions.

measures to deal with SC nervousness. The compooient3
the framework are interconnected and interrelatad,are

. Supply continuity. The erratic and irregularity time
supply lead to decisions nervousness make it éabent

necessary to learn, explore, and understand the SCto ensure the continuity of supply and the avalilgbi

nervousness.

The sources of nervousness in the supply chain are sporadic supply of raw material,

classified into two main categories: the exteroalrses of
nervousness like natural disasters and manmadstetisa
and technological crisis, and the internal souroés
nervousness like inside the organization and tlodad|

of constituents/ components from suppliers. The
ingredients,
components, parts, and subsystems from vendors
interrupt the production schedule and require more
frequent decisions. For example the supplies of
agricultural crops are greatly affected by the spas
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disease, international demand, and global prichs. T
majority of MENA countries rely on the imported
wheat form different sources resulted in a fludoraof
quality, quantity, and prices. Any disruptions can
greatly affect the SC especially in the current plax,
interrelated, and global SC. One of the most proble

in MENA-SC is to stable network of vendors and
supplier to assure the continuous supply. Sometimes
suppliers change their processes which negatively
affect customers. Supplier selection and partnpsdbi
one of the essential factors for supply chain Btgbi

. Geopolitical instability. MENA-SC is greatly affext

by the political issues between countries both
regionally and internationally. The countries ireth 7.
region have no chance but to change their supginch
relationships and allies rapidly and directly otlvere

is contrast between their policies, regardlesshef t

economic situation globally. This is because the
changes in one country impact other countries like
currency deflation and debt concerns. This asshees
globalism of the SC. Changes like the increase in
production, prices, taxes, customs, trade taréfa/ben
countries, and border control restrictions comptica
the trade and travel between countries. Inadequmcy
SC infrastructure, outsourcing, efforts duplicasion
redundancy systems, and investment in wrong busines
are also cause economic instability. Today economy
control the politics of the countries resulted ihavso
called trade war. Like what is going on between USA
and China.

Disasters and crises. Disasters and crises arga ma
cause of internal and external changes, and theecau
can be over the power of people (out of contrahan
prediction), of their making, or of things that hamns

obstacles and consequences, as what happened betweehave made, but controling them outpaces their

many of the Gulf countries and Qatar in 2017. In
addition, the region almost has a continuous prsen
of conflicts so that it is hardly to have a yeathout
crisis or wars. Examples include what happenecesinc
2010 and beyond of what's known as "Arab Spring" an
the consequence disruptions of the supply chathen
region, where the need to search for new supplinsha
and new partners emerged as a result of the iptéru

of production and import and export limitations and
stoppage in many countries such as Syria. Syria was
one of the main sources of many goods and agrialiltu
products to the region. For example, 60% of the
volume of Jordanian trade exchange comes from 8r
through Syria [24]. In addition to the terrorisnatas
prevailed the region and the world for a long ped
time which has led to great challenges in dealiith w
some countries, companies and people.

. Social instability. Arab spring is an example ofnho
social issues and instability affect the market aad
resulted from the protest of unemployed youth. The
demographicand population dispersion effect the
distribution of the products to the end-users. &oci
instability directly affects state economies, whate
directly reflected in the supply chain, causingrdes

in plans and decisions. The social impact can be
triggered at any moment as a result of a situatiayh
prices, violation of social customs, religious ahus
economic matters, unemployment, or political change
which negatively affect the performance and efficac
of the supply chain.

. Economic context. Unexpected economic uncertainty
impact the business, so it vital to keep updated of

capabilities or requires enormous potential. Whetev
the type of emergency, crises and disastersjrately
leads to an impact on the supply chain locally and
internationally, causing a state of instability and
contraction. There are some disasters that do not
happen in the region and others that occur more
frequently, such as dust storms. However, the reigio
characterized by many crises resulting from wars,
displacement, refugees, famines, diseases and
epidemics, terrorism, and political, social and
economic instability, which directly affecting the
supply chain, causing nervousness to MENA-SC.
Environmental concerns. Climate changes affect
supply chain operations and activities like costs,
performance, speed, transportation, responsiveness,
shipping and handling, and quality resulting in onaj
interruptions. Weather and climate like disastaes a
unpredictable which increase the difficulty of S@kd

its processes. Heat waves, flood, cyclones, storms,
extra rainfall, weather change, drought, decreasing
snowfall, wildfire, and worming are resulting from
climate change. These changes cause damage t@the S
infrastructure, warehouses, streets, bridges, power
generation plants, crops, etc. climate change cause
damage to raw material and natural resources likle w
fire which destroy the forests and agricultural psro
caused by heat waves and drought. This requires a
quick reaction from the supply chain to changes in
environmental requirements just like a change &r us
requirements.
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Figure 3 MENA-SCN framework

9. Lack of Integration. Partnerships and alliancespat  10.Security and safety concerns. The main threatsdecl
of the SC competition; some make decisions regssdle  criminal statistics usage, production shrinkageftth
of their impact on others. The difference in plawgni terrorism, smuggling, piracy, IP loss, and intetivep
accuracy between partners, decision-making process, of money transfer, competitor penetration, and good
lack of integration and overlapping interests, aod/ imitating. Safety and security of the supply chain,
they handle risks lead to fluctuations and diffeemin including its physical and virtual risks affect péirts of
plans and decisions. Lack of collaborations leads t the supply chain, including transportation, invepnto
lack of transparency in the SC decision-makingesyist transported goods, common data, and the equipment
which adversely affect the trust among partnerskLa  used. Therefore, any security problem in the supply
of desire to share data and knowledge leads to chain results in a change in the supply chain
continuous change in partner plans and decisions procedures, causing a kind of nervousness in #espl
causing the SC nervousness. and decisions of the companies involved in therchai
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There are several noise factors that are effec6the 5  Delphi-AHP tool
nervousness like SC instability, disruptions, utaiaties, The Delphi method is used to obtain data from a&pan
risk, changes and unrest. These factors requirelaleg of experts sequentially through structured qoesiires.
rescheduling of orders in terms of setup and qyatdi |t js a very practical way to achieve a convergeote
constantly respond to varying demand requests, evaer gpinions. To obtain generally reliable resultagis have
necessary trade off among responsiveness, cost, abwn that at least ten experts are sufficient. [2dfotal
instability occurs. They results in change and W of eleven experts were used in this study to obeliable
rescheduling of orders in terms of timing and qiiant results. All experts have more than 15 years oéggpce
requiring frequent rescheduling activities. Indlifibiis  jn supply chain areas. To identify the most promtr&N
present even with stable demand. Undesirable sffeict causes, a Delphi technique was performed in tiueeds.
noise factors iclude Increased production and #rgn The experts were asked to confirm the main solaoses,
costs, lincreased in throughput times, reducedystodty, — sub- causes, and sub- causes at three levelstifetiagchy.
decrease in capacity utilization, lower customevise The experts were asked to add or eliminate SCNesaius
levels, confusion on the decision making systerss lof  the model presented to them.
confidence to planning system, low morale, etc. Once selecting the causes of SCN, AHP is used to

The risk of uncertainity is considered the one & t prioritize the causes. AHP is a widely used andtjral
main root and sources of supply chain nevousness. Tmethod of pairwise [25] and is suitable for ranking
principal risk of SC uncertainity come from the artain  yariables and modularizes a problem [26]. AHP apgino
demand, cost, supply. Therefore special attentionlsl be  \as used to evaluate different variables [27], 8@ risk
paid to these factors in the SC strategies, pslicéad drivers [28], and to calculate the decisions ofoutcing
planning. location on SC resilience [29]. The AHP methodolaggd

SC managers should take several measures to redjfehis study include the following steps:
the impact of SCN. These measures may include new Qutline the research objective. The research disect
strategies, plans, and decisions, strategies fppligus’ is to study the MENA region SCN factors including
selection, partnerships with SC partners, developed sgurces and causes.
decision support systems to mitigate nervousnesspth 2 Form the hierarchical structure. The hierarchical
financial flow, build SC resilience and responsiess) structure created was shown to and confirmed by
utilize emerging technology and smart SC techniques experts using the Delphi method.
consider environmental factors, and seek the govents 3. Develop the pairwise comparison matrices. Pairwise
support to minimize the impact of their decisions. comparison matrices are built for all levels ofsesi A

Organization should seek the Continuity of theiriBC questionnaire was formed using 1 to 9 scale taecbll
case of crises such as the wake of COVID19 panddmic  data from experts on paired comparison matricealfor

is important to know when and where the disruptidlh SCN sources and causes.
occur and how countries will react. The most im@att 4. Determine the priority weights. The eigenvalues and

thing is the guarantee the continuity of the SGrduand
beyond crisis. Therefore, organizations and thels S
partners need to constantly reviewing the politics,

regulations, and technological changes to avoidigheof 5.

inability to supply products. SC partners are regglito
share information to increase visibility and readlin unity
SC decisions. For success business, enterprisestoee
integrate SC and business, technologies, emplogeeks,
the decision making systems.

SC-Security should be a high priority to firms and
should cover all SC activities and functions like
transportation, shipping and handling, and all dogs

the eigenvector are calculated for the pairwise
comparison matrices developed for SCN causes and
sub-courses.

Examine the consistency ratio. Check the consigtenc
of the pairwise comparison matrix using the follogyi
equationsi,,,, = average (AxX/X), where X is the
priority vector and a pairwise comparison matrix,
consistency  inde&l = A,,,, — n/n—1, the
consistency rati@R = CI/RI, Rl is a random index
based on matrix different sizes.

In this study, a framework for the SCN Assessmexd w

practices to eliminate any disrupt of the operatiothe proposed and SCs from the MENA region were seldcted
main objectives of SC security should be to rea®ni provide a case application of this tool. Thuss iniperative

evaluate, prioritize, and provide solutions to $Bg and

to identify the SCN causes. The Delphi-based AHP

nervousness. There should be a balance in relhtp)nsapproach has certain advantages over AHP-based

between human, environment, and industrial revauto
face the dramatic increase in the earth populatiod,the

interviews as it is free from prejudice and datquésition
through iterations improves data quality and stapen

high rate of consumption and reduction in naturgiaia saturation is reached. The hierarchical moSCN

resources.

causes is as described in Figure 3.
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6 Discusson of Case Application and refined the causes into a three-level hierarchieaél
results model. This goal was achieved through a Delphi odth

An Delphi, three iterations were enough to achiireedata

stability in responses; Phase three, SCN causes wer

classified using the AHP method. In level one fiwain

source causes of SCN in MENA region were identjfied

: - ; level two determine the ten secondary causes, el |
senior experts agreed to participate in the rekestraly. . >
P 9 P b Y- three conclude the fifty causes at the lowest Ieviglure 3

The experts were selected based on their expermmte X .
knowlggge V¥hese eleven executives : an)((jp managégows the hierarchical SCN model after three rouwsfds

provided decision-making hierarchy data to refir@$CN leration. .
tool, and we then collected data in paired comparis After that, we calculate the priority vector foccbdevel

matrices from these experts. The executives' abo &N causes u_smfg t?]e AHP methoq. ;he P;g_Wlse
responses are then converted into sharp scoreslaggto go¢ﬁansoln rlna_tnx orft he main causes |_sds ownziab
the AHP scale to calculate the weights per AHP.[30] - The calculations of the consistency index anmma

A three-stage research methodology was used far ddmax = 5.270; Cl= 0.22; CR=0.060.1, indic.ate _the
collection and analysis. In stage one, a list oNS@uses consistency of the matrix. The paired comparisofrima

were identified and selected from the literaturarsle and [OF causes was structured similarly. The prioriegtor was
survey results; Stage two, determined the mosvaete calculated for each matched comparison matrix &ed t

causes with the help of business experts. The xpefonsistency ration is acceptable as<OR.

Twenty four enterprises from MENA region were take
for this study. As a result, significant organipat from
two different continents (Asia and Africa) exprefse
strong desire to use the SCN tool. Consequentygea

Table 2 Pairwise Comparison matrix for main SCNrees

Goa Natura | Manmad: | Technologice | Interna | Normalized principal eigenvec!
Natura 1 2 3 5 36.24%
Manmad 1/2 1 2 4 25.16%
Technologice 1/3 1/2 1 1 9.03%
Organizationz 1/E 1/4 1 1 6.07%
GSC 1/2 1/2 3 7 23.49%

The overall weight of each subcauses was calcutetedcan be used directly to reduce the impact of ga®@N
shown in Table 3. Diseases and its effect havdithleest sources.
weight (0.081) when presenting the classificatibrihe The results are helpful for supply chain profesaisito
selected causes. Violence, terror attacks, inconget a well advice of the nervousness of their S@ an
inequality, industrial accidents ranked the sechigthest provide information to understand which factor legy
with a weight of (0.065); refugees and migratioasked larger role in nervousness. The results explordabors
third (0.055); Regional conflicts, wars and tersori increase risk if the unknown occurs, and how seebjt
ranked fourth (0.054), and Governmental interventind SCs react to such interruptions. Research resualtthe
political instability ranked the fifth (0.054). ®hmeans SCN business causes rankings show that most ahexkte
that these subcauses are the major driving forwebhet causes are in the top twenty in the SCN involvesines
SCN in MENA regions. The first three with the highe category.
ranks are part of the disasters and crises whiléfdbrth The results of the analysis described above shosild
and fifth subcauses are part of the geopoliticstaibility. considered by both SC managers and executivesein th
Adopt new systems ranked the lowest (0.0008). Thaurrent Covid-19 consequence to implement mitigatio
suggests that decision makers should pay mordiatidn  strategies and close the missing links in SCs.tifyémg
SC external factors when assessing MENA-SCN systentie root causes of the SC weakness would helpgstrem

The priority vector for the SCN causes at leveh8 t the SC. Nervousness can be controlled by redudiag t
relative importance of the SCN sub-causes wasmddai complexity of the supply chain. This could be aghikby
These partial drivers can be mitigated in practiseng improving the transparency and integration with rie@
proper solutions. SCN measures are practical solsithat strategies, utilizing emerging technologies, gorent

support and building new SC resilience.
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Table 3 Ranking of SCN sources in MENA-SCs

= | € = £ : Global Global
T| O =)
o g % g Lzl 1] B Weight Ranking
— |
g Earthquakes, storms, volca 0.14 0.0365299 7
9, ~ Disease 0.31 0.0808876 1
% o ™~ | Violence, terror attacks, inequa 0.2¢ 0.06523. 2
_ ® © © | Refugees and migratic 0.21 0.0547948 3
g & [a) WMS propagatio 0.0¢ 0.0234835 17
IS g = Heat waves, flood, wildfil 0.2¢ 0.0243532 14
< g c - | Water shortage and polluti 0.27 | 0.0273974 11
5 § o | Air pollution, toxics emissior 0.3 0.030441 9
s g © | Energy usage, contaminated w. 0.1t 0.015220 24
D Oppressive land u 0.04 0.0040588 44
= Change in state polici 0.14 0.0236000 15
S g‘ g Conflicts, wars and terroris 0.32 0.0539430 4
g 2 © | Rapid changes of alli 0.0¢ 0.0134857 29
g . Q © | UN resolutions and sanctic 0.14 0.0236000 16
g S Ol Governmental interventic 0.3 0.0539430 5
= g Q Unemployment and food short: 0.27 0.0224175 18
= c o Inequality and discriminatic 0.17 0.0141147 28
% ™ | Financial crises and high pric 0.1¢ 0.0149450 26
[5] © | Government failures and political instabi 0.12 0.0099633 35
A Change in purchasing behavior and pc 0.2¢ 0.0215872 19
T, Risk of government decisic 0.2¢ 0.0151884 25
3 g‘ | 5 Bankruptcy and currency fluctuati 0.0¢ 0.0047136 42
%\ 3 § o | Outsourcing and redundat 0.27 0.0141409 27
§ 33 3 © | Global growth and syste 0.1t 0.007856 38
5| 8| ¥ Trade competitio 0.2 0.010474 33
% 8 o Security of the SC activiti 0.27 0.0102400 34
2 E X N Cyber and virtual securi 0.3¢ 0.0128948 30
e % < | Challenges of-commerc 0.0¢ 0.0030340 46
3 8 © | Local and physical secur 0.17 0.0064474 39
W Piracy, smuggling and cargo tt 0.14 0.0053096 41
= Change in demal 0.4] 0.0201584 22
23w | Change in Production pl 0.12 0.0059000 40
c 258 | & [ Change in Inventory poli 0.07 | 0.0034416 45
kS &2 < | @[ Change in Competitor's advants 0.2z | 0.0108167 32
Slg | °° Change in prict 0.1 | 0.0088500 37
S g g 9 New technology and product des 0.37 0.0042672 43
g 8 é o Demand for quick responsiven 0.2¢ 0.0028832 47
E’g g — | Adopt new systen 0.07 0.0008073 50
g7 2 | 2 | New business tren 0.17 | 0.0019606 48
¥ ©° Shorter products life cyc 0.14 0.0016146 49
- Difference in objective 0.22 0.0320403 8
5 2 N Difference in DM proce: 0.2¢ 0.0378658 6
% g «© | Difference in planning accura 0.14 0.0203893 21
8 © | Lack of trust and commitme 0.2 0.029127 10
0|8 £ Lack of Collaboration and allianc 0.1¢ 0.0262148 12
8 g . Shortage of resourc 0.22 0.0196376 23
5> | o Unavailability of suppl 0.2¢ 0.0214228 20
< &,g ™ | Delivery condition 0.1¢ 0.0124966 31
@ » S | © | Geographical anpolitical instability 0.2¢ 0.0258859 13
© Fluctuation of quality, quanti 0.11 0.0098188 36
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7 Conclusion external perspective, coordination's with partners,

This research explore the nervousness of the suplystomers, and suppliers, and reduce instability in
chain in MENA region in terms the SCN sources, maiRroduction environment.
causes, noise factors, risks of uncertainty, impsud the This proposed SCN framework could be used to
measures to mitigate the SCN. To this end a suiweyconduct surveys in different industries or consittes
developed and distributed to companies in the regiml a  9lobal supply chain (GSC) nervousness, and it waldd
group of experts are utilized to identify the majauses of Provide interesting information and attention to @GS
SCN, study their impact, analyze the measuresgemep Managers that require |mmgd|ate attention. To capghe
the causes in main and subcategories. Based on @iBbiguity of data collection by experts, advanced
analysis, a framework was introduced to undersemti techniques such as Fuzzy-AHP technique can be Tibedl.
investigate the SCN in MENA regions. The resultidate  fesearch can help companies decide strategiesitmee
the nervousness sources and causes and rank tee cAgrvousness in the SCs, and would lead to a better
based on their impact. Existence of SCN even imthst assessment and decision on future resilient sugatins.
stable SCs necessitates the exp|0ration of theirmqu Future studies should examine the causes thattdead
measures to reduce the effect of nervousness.stfofi the occurrence of nervousness in the supply chreéthods
measures is proposed to decrease the SCN and ienpr& measuring it, and the appropriate solutions. ifaieal
competitiveness, effectiveness, and future SCigesk. research may focus on evaluation of the nervousness
As part of the global supply chain, MENA-SC sufferssolutions and use multi criteria decision makingJ)
from nervousness with  special characteristicdechniques to analyze and rank order the solubased on
Nervousness in SCM systems is thought to be a sairc their priority of implementation. Further reseastould
confusion, instability, or uncertainty in SC systedue to deal with the nervousness in the global supply rciai
disruptions or unexpected decisions. Nervousnessase, terms of causes, sequences, measures, and saglusons
potentially due to the frequent change in the deuss that decision makers can benefit from it in light o
more frequent change in decisions lead to a comfufsir ~ globalization, disruptions and instability in thepply
both workers and customers resulting in a reduciion chain, which Ultlmately leads to sustainable SC and
trust, moral, and loyalty to the SC system. Nermess increases the future resilience, responsivenessi an
increases the bullwhip effect, pushing SC to stifeemythe  competitiveness of the SC.
buffer against frequent decision changes. Wheuor #iese
elements are considered, anxiousness might resahigh  Acknowledgement
level of discontent. As a result, system nervoussksuld  This work was not funded by any agency.
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