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Abstract

The Pandemic crisis caused by COVID-19 has raised awareness of the importance of supply chain
risk management, such as the control of movement between countries and the simultaneous
manufacturing paralysis in the world. Effective risk management within the supply chain of the
company is a core competency in the global environment. Therefore, this study quantitatively
analyzed the perspective of domestic large corporations and small and medium enterprises (SMEs)
by using the hierarchical analysis method (AHP) to identify the factors that should be considered
as the priority when establishing supply chain risk management plans for large and small business
employees. In order to conduct the study, a survey was conducted on large corporations and small
and medium enterprises in Gyeongnam and Busan, and AHP analysis was conducted using Microsoft
365 excel program. In addition, Mann-Whitney U test (independent sample-nonparametric test) was
conducted using SPSS/18 version of statistical package program for comparative analysis between
groups. As a result, the priority was highly evaluated in the order of financial ability,
competitiveness, disaster in the overall priority evaluation. There were statistically significant
differences in internal risk and strategic decision making of supply chain between groups. This
suggests that fandemics such as COVID-19 can not be predicted, but strategic responses are needed
to utilize opportunities expressed in the crisis through supply chain risk management and to increase
the competitive advantage of domestic companies even in the crisis.
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Fig. 1. Flow Chart for Calculating the Priority

IStage 1| | select the main factor |e=| Literature Review |
_ [ Select detailed factors |ﬁ[ Literature Review |
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2
_ | Analysis the Priority of the 2nd layer |
2
_ [ Analysis the Comprehaensive Priority |

Fig. 2. A Study model for AHP

| Supply Chain Risk Management |
3 1 5 Risks internal to the Risks external to the
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Table 1. Demographic Characteristics

Freq. Rate(%)
Male 28 84.8
Gender Female 5 15.2
Total 33 100
General employee 8 24.2
Assistant manager 15 45.5
. Manager/team leader 7 21.2
Position .
General director 2 6.1
Representative 1 3.0
Total 33 100
High school graduate 4 12.1
) Bachelor' s degree 23 69.7
Education ,
Master/Doctor’ s degree 6 18.2
Total 33 100
1yr. or less 1 3.0
Equal to or greater than 1-Less than 3yrs. 2 6.1
Equal to or greater than 3-Less than 5Syrs. 2 6.1
Careers
Equal to or greater than 5-Less than 10yrs. 17 51.5
10yrs. or more 1Al 33.3
Total 33 100
Management Support Team 3 9.1
Research & Development Team 6 18.2
An executive department " 33.3
Department Overseas sales department 4 12.1
The purchasing department 8 24.2
Technical Support Team 1 3.0
Total 33 9.9
Conglomerate 16 48.5
Cofrgronr]ate Small and medium-sized enterprise 17 51.5
Total 33 100.0
Material parts production 7 21.2
Major A complete assembly production 14 2.4
product The sales services 12 36.4
Total 33 100
© 48 HIE(CR)o] 0.1 ool Aol 2 3375 gHsto] B4 &85
Soha B3, B Aol A HECR) State] Lubd S48 (Table 1)7 2},
0.1 olJel AEA 177 Alslshe] HEHo Wy 28WB4.8%), 1 5152008 S
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Table 2, Priority Value and Rank on the 1st layer

Priority Value(Rank)

Factors Total(33) Conglomerate(16) SMEs(17)
Risks external to the SCM .352(1) .329(2) .373(1)
Risks internal to the SCM 343(2) 374(1) 313(3)
Risks internal to the firm .306(3) .296(3) .314(2)
CR .01 .012 .016
2} EH—‘?—"?O] Fgo8 =t HEAe] AlE R E, Z19UEHE, TEAE R
e EHEI&X}% o] 45.5%(15%), A¥ArY Foltk. AHP Ae] CR #-2 0.012 0.1t}

24 2%(8”3) A 21.2%(78), ©]AF 6.1%(278),
i 3%(17)E §EAF dFEe] A7 459
ARAE0] we Zo =z vEhdtt dtee 3§
AF 69.7%(2378)7F 71 Bter, o2 A
vhAL 18.2%(6™), ILE 12.1%(48)Z LERE
o, Ao E 5 o]d~10d w]vke] 51.5%
A79)=E 71 2o, ggo g 10d o)
33.3%(11%), 1d o]d~3d =gk, 3d o]¢~5
d n)gto] 6.1%(2H)E L&A UElgon,
1d v|gko] 3%(1%)E ettt FAE &
7t 33.3%(11H)E 71 2 HE&S YER
o FufR 24 206(8%), AT 18.2%(6
), N IFHF 12.1%(4™), FIALE 9.1%
(3%, 71EAY 3%1E)E et 7148
= 2719 51.5%017%), 71 48.5%(16™)
2 Yyehgon, FoAMNEL oAlE =YY
42.4%(1478), Au|2~ T 36.4%(127), &
A - BZARA 21.2%(78) 2 YERs

TR AgdEe] A9 edAZTDY ¢
<=9 (Table 2) 3} 2t} FFALE 289

¢

Hol 744 B Ueston, theow FRA
2 Y5913, 71 doleh, B el ol
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A9, ANQqURARolT. FaQoINE TF

2ol faS o AdHY o) 219
E AVE AT HFd 224 3599
thist da4E Q1Askal HEY, dao]Aol,
A= Ao}, Bl T Algd X]‘l["—o—i —’F%"‘]
Z ogs, gENd 5 2

= 53l 719 29 Aol Aok ’5]'t 5 EH*o—
AL vpA o 3TH(Growth engine industry

research center, 2021),

2. SHIQRI(AIB2)2l ¥
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FARE QR4 s AAEAE,
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G e AHP 239 CR %%
2 0.072 0,15t} 2ho} 73 Aow ety
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Table 3. Priority Value and Rank of Risks external to the SCM

Risks external

Priority Value(Rank)

to the SCM Total(33) Conglomerate(16) SMEs(17)
Competitiveness .219(1) .222(1) .216(1)
Input market .194(4) .202(3) 187(4)
Political risk A71(5) .160(4) 181(5)
Catastrophic .209(2) .208(2) .209(2)
Financial market .208(3) .208(2) .208(3)
CR .07 .065 .067

Table 4. Priority Value and Rank of Risks internal to the SCM
Risks internal Priority Value(Rank

to the SCM Total(33) Conglomerate(16) SMEs(17)
Supplier operational 137(1) 126(2) .146( )
Supplier economic 133(2) 122(4) 44(2)
Cultural .063(9) .078(9) .049(9)
Demand 115(6) 112(6) 117(4)
Transportation .091(8) .093(8) .083(8)
Inventory 115(5) 117(5) .114(6)
Legal & regulatory .097(7) .099(7) .095(7)
Sustainability .128(3) .126(3) 131(3)
Relational 121(4) 127(1) 115(5)
CR .07 .073 .066
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Table 5. Priority Value and Rank of Risks internal to the firm

Risks internal

Priority Value(Rank)

to the firm Total(33) Conglomerate(16) SMEs(17)
Infrastructure 114(5) .128(5) 101(5)
Problem—specific .204(2) A170(3) .236(1)
Decision maker—specific 193(3) 178(2) .207(3)
Reputation .109(6) 126(6) .093(6)
Capacity .146(4) .159(4) 134(4)
Financial capacity .235(1) .239(1) .230(2)
CR 08 071 .082
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Table 6. Total Rank and Priority value of Factors

Factors

Priority Value(Rank

Total(33) Conglomerate(16) SMEs(17)
Competitiveness .073(2) .076(2) .070(5)
Input market .065(6) .067(4) .063(7)
Political risk .057(8) .057(7) .057(8)
Catastrophic .070(3) .066(5) .073(3)
Financial market .069(4) .068(3) .071(4)
Supplier operational .046(10) .042(11) .049(9)
Supplier economic .044(11) .041(13) .048(10)
Cultural .021(20) .026(20) .017(20)
Demand .038(15) .037(17) .039(13)
Transportation .030(19) .032(19) 029(19)
Inventory .038(14) .039(16) .038(15)
Legal & regulatory .032(18) .035(18) .030(18)
Sustainability .043(12) .041(15) .045(11)
Relational .040(13) .041(12) .039(14)
Infrastructure .038(16) .044(10) .032(16)
Problem—-specific .068(5) .056(8) .079(1)
Decision maker—specific .064(7) .058(6) .070(6)
Reputation .036(17) 041(14) .032(17)
Capacity .049(9) .054(9) .044(12)
Financial capacity .078(1) .080(1) 076(2)
Total 1.000 1.000 1.000
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Table 7. Result of Mann-Whitney U test (Ist layer)

Group '\Agﬁ; Mann-Whitney U~ Wilcoxon W z p
Fiske exeral e :g;ﬁ 106.50 242.50 106420
isks Interra SSES fg;; 81.50 234 50 19690 049
Fisks Intermal S,\fES };gg 136.00 289.00 000 1.000

(.05
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Table 8. Result of Mann-Whitney U test (2nd layer)

M . .
Group R:ﬁ: Mann-Whitney U  Wilcoxon W z p
Competitiveness Sl\jI:Es }2;2 117.00 270.00 -.685 510
Input market SI\%ES }ggg 111.00 264.00 -.901 .382
Political risk Sl\Sl:ES ggg 124.00 277.00 -432 .683
Catastrophic SI\SI:ES ggg 119.00 255.00 -.613 .557
Financial market Sl\sles 1??2 134.00 270.00 -.072 .958
Supplier operational S,SES }ggg 119.00 255,00 —§l2 57
Supplier economic Sl\Sl:ES 12(7)3 105.50 241,50 -1.099 276
Cultural Sl\%ES ?2(1)8 85.00 238.00 -1.84 .068
C 15.38
Demand SMEs 18,53 110.00 246.00 .937 .363
Transportation SI\%ES }égg 124.00 277.00 —.432 .683
Inventory SI\5I;ES 1%? 132.50 268.50 -.126 .901
Legal & regulatory Sl\(/IDEs }ggg 110.50 263.50 -.919 .363
—_ C 15.53
Sustainability SMEs 18.38 112.50 248.50 .847 402
i . . C 18.56
Financial capacity SMEs 15.53 111.00 264.00 .901 .382
C 18.44
Infrastructure SMEs 15.65 113.00 266.00 .829 423
- C 13.56 "
Problem—specific SMEs 20.24 81.00 217.00 1.981 .049
Decision—maker C 14.88 B
~specific SMEs 19.00 102.00 238.00 1.225 .231
. C 19.47
Reputation SMEs 14.68 96.50 249.50 1.423 157
. C 19.16
Capacity SMEs 1497 101.50 254.50 1.243 217
) . . C 18.06
Financial capacity SMEs 16.00 119.00 272.00 .612 .557
peo5
ek, 71gel A9 FHAee] WRAES  ake] FaRE BAG A% FHAL v
dolld BAY, Al & A, SE5A1E o2
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Appendix

Table 9. Categorizing Supply Chain Risk

Goal Layert Layer2 Risk fators Prior Research
Quochidla & Gastald (2006)
Competii Rapid changes in product/process, Manyj & Mentzer(2008a)
VGHZSS technology, lack of information about Badurdeen et al.(2004)
competitor Ceryro et al. (015)
Znu et a.(2017)
Lack of alternative suppliers, inability to meet | Rao & Goldsby(2009)
Input | significant quantity increases, variability in Matook et al.(2009)
market | quality of raw materials, unexpected raw Vlajic et al. (2012),
material increase, scarcity o raw materials Ceryno et al. (2015)
Political turmoil, disturbances from countries Harland et al.(2003)
) " . . e ; Wu et al.(2006)
Risks Political | interested in the focal firm's project, weak
; et : Canbolat et al.(2008)
external risk government, nationalization, trade tariffs
to the increase, quota restriction, change in taxation Badurdeen et al.(2014)
supply -4 ’ 9 Ceryno et al.(2015)
chain Wagner & Bode(2008)
Knemeyer et al.(2009)
Catastrop | Terrorism, war, nuclear accidents, Stecke & Kumar(2009)
hic earthquakes, hurricanes, tsunamis, floods Cagliano et al. (2012)
’ ’ ’ Govinden & Chaudhuri (2016)
Redvojevic & Gaiovic (014)
Rajesh et al.(2015)
Ohopra & Sodhi (2004)
Supply Financial | Changes in exchange rates, high rates of Bl:ﬂ ::atstetetalél(%)
Chain market | inflation, changes to interest rates Nend & M ér(ZIBa,b)
mjggg Quw (A1), Riesh e A
ement Quality problems, not anticipated quantity, not @@WQ&B&JGBM
' - R o e Zsidisin & Bliram (2003)
Supplier | anticipated cost, significant variation in lead ;
. : . . o Simangusong et a.(2012)
operationa | time, supplier delays, material availability,
inappropriate technology Chen & W)
Shafiq et al.(017)
leflcullt_les in maklng_ payments, flna_nc!al Wagner & Neshat
. instability, problems in cash flows, limited
Supplier (2010), Bradley (2014),
. | number of customers, shortage of raw
economic N ; > Sarker et al.(2016)
materials, deteriorated reputation in the )
Shafiq et al(2017)
market
Risks Canbolat et al.(2008)
internal to | . | Language differences, limited knowledge of Manuj & Mentzer (20080)
the supply cultural differences Cagliano et al.(2012)
chain CGovindan & Chauchui(2016)
Forecast errors, poor supply chain Wagner&Bode(2006,2008)
Demand coordination, poor information sharing, Tumdla & Schoerhen(2011)
long—term horizons, demand volatility, Chen & Wu(2013)
rationing and shortage rumours Samvedi et al.(2013)
Canbolat et al.(2008)
Transport Port strikes, failures in the distribution Blackhurst et al.(2008)
atioFr)1 network, carrier breakdown, inaccessible Tummala&Schoenherr(2

information about shipment

011), Bradley(2014)
Rajesh et al.(2015)
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High inventory cost, product value, excessive

Chopra & Sodhi(2004)
Blackhurst et al(2008)

Inventory | amount of inventory, rate of product Matook et al(2009)
obsolescence Tunmala8Schoenhen(2011)
Rajesh et al.(2015)
Legal,
bureaucrati | Litigations by internal to the supply chain vvirlaer;dale(tzéi(;éfo 03)
cand | stakeholders(e.g. suppliers, customers) Radivo'eviéi&Gajovic’(Zm 2
regulatory g
Co2 emmissions by chain parthners, health CHJZ;:TS;T(Z (thl (azl(_)(ﬁ))ﬂ)
Sustainab and safetyfwolatlons, child labour, the Govindan8Chaudhuri(2016)
lity absenpe of water treatment, unnecessary Giannakis&Papadopoulos
pakaging, low wages, not using ecologically (2016) Saker & 4.6)
friendly waste disposal Shafiq’et al (2017')
Relational Mistrust, lack of understanding, Jittner et al.(2003)
second—guessing, supply chain complexity Matook et al.(2009)
Spekman & Davis(2004)
Chopra & Sodhi(2004)
Unavailability of information with suppliers, IT | Canbolat et al.(2008)
Infrastruct | breakdown, bugs/hackers, security of IT, Wagner & Bode(2008)
ure incompatible, IT systems, denial of service, Blackhurst et al.(2008)
equipment failure, vandalism at vehicles Manuj & Mentzer(2008a)
Olson & Dash Wu(2010)
Ho et al.(2015)
Problem— | Interrelationships among risks, lomg-term Rao & Coldsby(2009)
" . ) Simangusong et al.(2012,
specific | planning, goals and constraints 16)
Risks rtr)gl:(lglr?rs]_ Bounded relationality, shortage of knowledge | Rao & Goldsby(2009)
internal to | egific P and experience, cognitive abilities Ellis et al.(2011)
the firm
Poor product quality, late deliveries, Badurdeen et al(2014)
Reputation | dishonesty, patent infringement, price fixing Garrekis & Papactpocd16)
accusations Hillikas & Lintukangas(2016)
cost of capacity, capacity flexibility, glg CC)EL?";“; 2?1?'((22883))
Capacity gge;uct;tllzatlon of capacity, underutilization of TumHa &S @)
pactly Rajesh et al (2015)
) Harland et al. (2003)
Financial Delayed playments from debtors, changes in Chopra & Sodhi (2004)
. the financial strength of customers,
capacity bankruptcy of customers, number of Blackhurst et al. (2008)
(receiveles) ’ Ceryno et al.(2015)

customers

Rajesh et al.(2015)




