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Abstract: This research aims to analyse the impact of thelD@L9 Pandemic on Supply Chain Performance of the Auto
Parts Industries of Thailand. The primary dataembéd from an online questionnaire sent to 400 Eswbtained by a
stratified sampling method selected from tier ér, fi, and tier 3 auto parts manufacturers. Thetsiral equation model
applied for analysis. The results showed that B¥D-19 Pandemic, Environment performance, Negativeopadnce,
and operation performance affected supply chaiffopaance. For suggestions from this research, éfsall, the
company's knowledge of internal management. Anc&tgouent involvement has a direct impact on thegoeréince of
the auto parts supply chain. The government'sqggaation as factors of external influence also dmsmmediate effect
on supply chain management. Company practices #etvgovernments have played an essential roleomgting the
auto parts industry's survival since its upstrelsistream and downstream pressure has an indiffect @n corporate
and consumer of supply chain management practices.

1 Introduction shrink significantly by 21 to 25 percent, or prodyast

The COVID-19 epidemic spread throughout the world,520,000 to 1,590,000 cars, with this drop exmeetea
has had a severe impact. To change the busind§gult of potentially much lower exports. It readhe
environment, organizations across the globe needapt 750,000 to 780,000, shrinking 26 to 29 percent from
radically. By emphasizing the importance of beibtpao 1,054,103 previously exported in 2019, while dorgest
respond' adjust' and set up a crisis. Managemé’ﬂles are at risk of falllng to 800,000 tO 820,0@6|C|es
mechanisms in a business environment are brimmitig w19 to 21 percent from 1,007,552 cars in the pres/ear
uncertainty due to severe limitations and blockiMigny and the auto industry’s recovery to normal again is
urgent situations where gaining immediate attenfiothe €xpected from mid-2021 to or early 2022 after thubal
early stages of the epidemic, many companies beganeconomy will gradually recover in 2021 [2].
shift towards in "recovery mode," companies haeetet The global auto parts industry relies on manufaegur
p|anning |0ng-term in difficult Corporate recoverm and supplies in China, Southeast Asia, and Thaifand
contrast, companies want to strengthen their opeaand 10w cost; however, in recent years, overall global
business flexibility. And risk management is morglevelopments have forced these companies to Retftink
apparent than ever [1]. supply chain and its stability and reliability fdahe

The COVID19 Pandemic has affected the Thakncertain future. It involved not only the COWI®
automobile industry in various aspects, such az#hese Pandemic but also other external factors suchegraide
of the economic recession both in Thailand andajlgb War. Rules and regulations risk from natural desest
which is a significant factor affecting automobieders including the environment or green logistics, etc.
from both the domestic and export markets. It leasited For the above reasons, the researchers wanteady st
in the volume of automobile production in Thailafitis and analyse the Impact of the COVID Pandemic on
year to the lowest point in more than nine yeaith the Supply Chain Performance of the Automotive Parts
Kasikorn Research Center preliminary estimates fioen Industries of Thailand.
perspective of the current epidemic situation tha
quantity The production of automobiles in 2020 doul
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2 Literaturerevien operation performance [7]. Impact of the COVID
21  The COVID-19 Pandemic Pandemic severe impact on supply chain performahce
The COVID-19 pandemic is an ongoing globaPUto parts supply chain. But be prepared to déal itv
pandemic of coronavirus disease 2019 (COVID-19Properly, in particular, supports domestic parts
Caused by severe acute respiratory syndrome cdrasay Manufacturers to use more automation in their proom
2 (SARS CoV 2). [3] The outbreak was identified inPrOCesSses. Enwronmen_tal production co.ncern.Acubas
December 2019 in Wuhan, China. The World HealtRnable cost reductions in the supply chain wiltéase the
Organization declared the outbreak a Public Heal@PPOrtunity to compete with other production-based
Emergency of International Concern on 30 Janua@p20countries, especially with the expanding electrar c
and a pandemic on 11 March. [4]. As of 26 Augug®o Industry.
more than 24 million cases of COVID-19 have repbite i
more than 188 countries and territories, resulimmore 2.3 Environment performance
than 821,000 deaths; more than 15.6 million pebplee Environment refers to centralized operations that
recovered [5]. accumulate expertise in each green activity, wisaeh
The crisis has also highlighted the critical probln ~ action has its specialized role in handling damagagtns
the current model of manufacturing processes tteatam and stock returns—the end of product life or the
dependent on a single production base. As a resuestruction of products (end of life). The discarde
carmakers and parts manufacturers may considéliscarded) products from downstream members of the
modifying them for more flexibility in the futureyb Supply chain [8]. Which are activities that involtee
diversifying risks in the acquisition of auto paitsthe recycling and restoration of the product, and yoataer
Supp|y chain. The approach that expects Vehic@neflt, prOdUCt chain aCt.IVIFy, in this model, bédbrward
manufacturers and parts manufacturers to adopt fimm logistics and reverse logistics, are considered @athe
on may divide into two categories: reducing thet Jns chain. Green supplies both upstream, midstream, and
Time production system. At the same time, the otmer downstream activities are essential in buildingegre
focuses on reducing dependence on the base. ﬁlﬂ'@b |OgiStiCS. However, all of these activities havéetad to the
production by shifting the production base to tbantry —practice that goes into the green standard in tienels:
that is the region's strategic production basee Strategy First level, all departments, and activities in thepply
is expected to lead to a more precise directiothipoutput  chain have to move towards the green standardsddend
of the supply chain, such as sharing platformsefach level should. create a _coIIz_aboratlve _network between
model of cars and parts, both within the same bemti departments in the organization to design greensetate
between companies. And consolidating certain tygfes & green supply chain across the organization. Aadktird
jobs in different tiers into the same company grouf¢vel. expanding operations to production green and
especially, joining the same business segment eis ITi Making the most of reverse logistics to achieviiefiicy
manufacturers, shortening the production supplyncizd. ~ and effectiveness in the reverse mechanism. Envieot
performance is a factor affecting Supply Chain
2.2 Supply Chain Performance Performance [9,10].
Supply chain performance efficiency refers to syppl i
chain activities that extend to meet end-custoneerds, 2.4  Negative performance _
including product availability, on-time delivery,né Negative performance defines as the impact on the
inventory and all required production capacity et Supply chain to create an increase in investmenotw( in
supply chain. It responsively delivers performarRigpply ~ investment, increasing operating costs increasasgsdor
chain efficiencies across corporate boundarieshay t Purchasing environmentally friendly raw materials.
include base materials, components, sub-assemhbliels, Because of the negative economic performance beadus
finished products, and distributed through multipléhis, it reduces market share and creates market
channels to end customers. It also crosses traditio Opportunities [11]. The cynical interpretation eefls the
corporate functions such as purchasing, manufacturi increase in the cost of purchasing materials. dteiased
distribution, marketing and sales, and research afil€rgy consumption waste materials and negativéewas
development. It is victorious in a new environmethe disposal agreement lower economic efficiency. tt sae
Supp|y chain needs constantimprovement_ To achi'ﬂ'g'e from the rise of the expenses associated with the
we need performance measures, or "metricsi" trpnm‘u investment. And the pUrChase of materials incorbtmti
the advancement of global supply chain efficiermper With the environment [12]. The delivery was nottane.
than company-specific or function-specific metrids. Increasing inventory levels, increasing scrap rdéek of
impedes the improvement of the entire network. Theromoting product quality. Growing product linesdan
component of supply chain efficiency assesses tgefficient use of capacity [13]. In terms of emnimental
environmental management performance.  Positigerformance, there have been many experimentakestud
economic performance Negative economic operatiah ar he lack of focus on supply chains [14].
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2.5 Operation performance green supply. Some aspects factors in the handfiggP
Operations performance in the supply chaifn the electrical and electronic industries in Taiw It
performance is operations within the organizatibatt found that SCM's critical success factors weredihision
impact the SCM guidelines on SCP. Govindan etld] [ of activities into upstream, midstream, and dovestr
studied the relationship between SCM practicesctiffg ~ activities, which show outside. Environmental fasto
supply chain performance in the automotive induskhe customer pressure regulatory pressure, government
results of the research revealed "internal managemeupport, and environmental uncertainty. It is @ thmost
support,” "purchasing,” and ‘“internal managemernmportance to implement environmentally friendly
support”. Also, the ISO 14001 certification" isessential practices as part of operations within the supgigirc

SCM practice, and factors affect the adoption asel af performance. The results of the literature reviesuld
create a conceptual framework for this researdblisvs:

The COVID-19
Pandemic

Environment
Performance

Supply Chain
Performance

Negative
Performance

Operation
Performance

Figure 1 Research conceptual framework
Source: Updated from Aalirezaei et al. [7]; Zhufi8a and Lai, [8]; Govindan et al. [15]

3 Research Methodology Population and sample

Regarding the quantitative research method, theegur  The population is the auto parts industry in Thadla
method applies by creating a questionnaire focusingne Several car automotive assembler 18 companies,
design of research tools with suitable criteriadocurate Mmotorcycle automotive assembler eight compani&€)0L,

measurement, possessing both validity and relighiti

companies in tier 2 and tier 3 auto parts manufactand

terms of content, approaches, and concepts. Fer tHi09 companies tier 1 auto parts manufacturer [T6g

research, a questionnaire with validity and religbi
according to the criteria and concepts constructés:
guestionnaire survey was thoroughly designed utiter
advice of three academics experts. Before collgctime
data, the questionnaire tested to determine whads®o
be measured before issuing the survey and befoeérnag
data, reliability testing applying Cronbach's Alptest
statistics to check whether their liability medte triteria
specified (Alpha value is lower than 0.60). If notpre

sample group stratified sampling from the auto art
industry in Thailand will be sampled. It is a groop
automotive components Industrial groups of parts
manufacturers, level 1 (tier 1), level 2, 3 (tier3, and
sampling from industries with locations in eachiseg
(northern, central, eastern, western, and souttegiions).
Interviewed the manager of operations, logistiasgd a
supply chain, a critical position that can provideellent
information and footprint on the auto parts indystr

questions added, and some may be cut and tesftPply chain management. And complete as a junior
repeatedly until the questionnaire was accurate agdecutive and have a unique operational understgndi

reliable. Online surveys and postal questionnavese
sent directly to respondents from the sample's qtmm
randomized systematically—the values of the rdiigbi
coefficient of gauges used in this research. Cronba
Alpha coefficient measuring the reliability or imel
consistency of the meters gained the amount betvéden

Method for selecting samples was based on probabili
principles (Non-Probability Sampling) by stratified
sampling from the auto parts industries in Thailand
without any selection rules at 400.

4 Research Resault

and .810; meanwhile, the 16 questions gained the To answer the question of the research, the stndy a
Cronbach’s coefficient at .822, expressing a highenalysis of the impact of the COVID® Pandemic on

reliability level.

supply chain performance of the autoparts industok
Thailand conducted. For exploratory factor analysis
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(EFA), the Common Factor Analysis, Principal Axis

Factoring (PAF) method applied.

Table 1 Kaiser-Meyer-Olkin (KMO) and Barlett's Test
Sphericity

Table 3HOELTER

Model HOELTER HOELTER
0.5 0.1
Default mode 21F 21¢

KaiserMeyerOlkin (KMO) 0.781
Barlet’s Test of Spherici

ApproximateCF-Squar 317.57
df 194
Significan .00C

From Table 1: Kaiser-Meyer-Olkin (KMO) an
Barlett's Test of Sphericity. KMO

meaning all variables were related to factors udorg
further factor analysis. Common elements could a&rp
the relationship between variables at a reasonlaluts
[17].

Table 2 Statistical values for evaluating the stuual validity of
the empirical model

Benchmark Statistica_l
Index value values obtained
from analysi

p-value Greater than or .081

equal tc0.05
X’=317.579 Should not
df.:19f1x2/df. exceed. 0 1.637
=1.637
CMIN/DF Less thar2.0 1.637
GFI More than0.95 .951
TLI More than0.95 .962
AGFI More than0.95 .95(
CFlI More than0.95 .95(
RMSEA Less than .05 .05(

is 0.781 and
Sig = .000 < 0.05, where 0 < KMO < 1 was close to

From Table 3, the HOELTER 0.5 value was at 215,
which was more than 200, indicating that the saraptén
this study was well suited.
The Regression Weights showed regression
coefficients. From the hypothesis testing of every
correlation coefficient, all p-value = P = *** w¢h was
jress than 0.05 when studying all factor weighfolind that
rom the test of factor weight, every factor is fmaro, with

| every CRvalue greater than 1.96, and checkingttitestic
values from Table 2-3 together with the analysighaf
factor weight. In conclusion, the model in figurbd been
in harmony with empirical data at the significatees| of
0.05, is shown in figure 2.

From the Figure 2. The confirmatory component
analysis of the measurement model based on the
Standardized Regression Weights showed that:

The weight of the standard factors in Figure 2 show
that the weighting factors included the COVID-19
Pandemic, Environment performance, Negative
performance and operation performance. When
considering from the highest to the lowest, Envinent
performance gained the most senior level at .3igved
by Negative performance (.47), the COVID-19 Pandemi
(.37), and Operation performance (.27), simultasgou

The weight of Environment performance of the
variables could be observed in 3 levels from tigidst to
the lowest as follows: green activity (.90); grempplies
(.88); green logistics (.84).

The weight of Negative performance of the variables
could be observed in 3 ranks from the highesteddivest

d

From Table 2, the valugg= 317.579 df. =194, the 35 follows: reduce market share (.89); increase (8%);

values ofx?/df. = 1.637, p-value = .081 and CMIN / DF
1.637, which was less than 2.0, had a good leve

=increase energy (.73)
| of The weight of the COVID-19 Pandemic of 3 observable

consistency (Schumacker & Lomax, 2010 ), meanim t variables could be ranked from the highest to dhaeekt as
the structural equation model was in harmony witfollows ongoing global pandemic (.89); reductiontoé

empirical data In addition, GFI = .951, TLI = .96%GFI
= .950 and CFI = .950 were greater than 0.95. Alles
showed a good level of consistency and found tMSRA

just-in-time (.85); diversifying risk (.76)
The weight of Operation performance of the variable
can be observed in 4 numbers from the highest o th

=.050 and PCLOSE or p-value = 0.000. The assumptiowest as follows: the possibility of internal mgeanent

was that RMSEA was less than 0[@8]. In conclusion,
the index values check the consistency betweemtuz|
and the empirical data was following the standaiteria
and at a good level of conformity.

support (.92); relation between SCM (.87); operatio
within organization (.79); environment uncertaiQly3).
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X°=317.579 df. = 194 }?/df. = 1.637, p-value = .081, CMIN / DF = 1.637, GE.951, TLI = .962, AGFI = .950, CFI
=.950, RMSEA =.050, at significant leveb
Figure 2. The structural equation model of The Ioigs the COVID19 Pandemic on Supply Chain Performance of the Ratts
Industries of Thailand

Table 4 Test results for the path coefficient af Thpact of the COVI19 Pandemic on Supply Chain Performance of the Auto
Parts Industries of Thailand. And checking the @irscy of the model and the empirical data

Cause variable Effect variable Estimate S.E. Z-test p R?
X1 = The COVID-19| Y = Supply Chain 342 .055 6.199 .000 | .75
Pandemi Performance
X2 = Environment 448 .051 8.771 .000
performanc
X3 = Negative .099 .047 2.100 .036
performanc
X4 =Operation .051 .029 1.776 .050
performanc

From the Table 4. The effects of checking théy Negative performance (.47), The COVID-19 Pandemi
consistency of the model and the empirical datzldged (.37), and Operation performance (.27), simultasou

were inharmonious with the data. The conclusiorhef When considering the R2 value from Table 4, it fibun
coefficient testing of the structure equation moideind that the COVID-19 Pandemic, Environment performance
that: Negative performance and Operation performancedcoul

The weighting factors included the COVID-19predict Supply Chain Performance at 75%.
Pandemic, Environment performance and Negative When considering the harmonization and empirical
performance and Operation performance. Whetlata, it found that the ratio between R2 and thyrasss of
considering from the highest to the lowest, Envinent freedom was 1.637, which was less than 2; the iraddex
performance gained the most senior level at .3lgwwed harmony (CFl) was .951, which was higher than 0.95
indexes. The suitability measurement (TLI) was ,962
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which was higher than 0.95. The revised Harmongind Schmacker & Lomax [19] research activities related
(AGFI) was .950, which was higher than .95, and thproduct recycling and restoration. And another bgribe
Estimation Index of Estimates parameter value (RRMSE product chain activities in this model, both fordaand
was .050, which was less than 0.05 (Wanichbund32 reverse logistics, are factors that affect the sugipain of
Therefore, it could conclude that The Impact of th¢he auto parts industry in the world. Thailand.idt
COVID-19 Epidemic on Supply Chain Performance ef thconsistent with the Sarkis study [8]. Environmestgbply
Auto Parts Industries of Thailand was consisterth whe chain management, both upstream, midstream, and

empirical data. downstream activities are essential in buildingegre
logistics. However, all of these activities mustddo green
5 Discussion and Findings practice at three levels: first level, all depantitse and

The COVID-19 Pandemic is the ongoing globaRctivities in the supply chain must move towardsgreen
pandemic of the 2019 coronavirus (COVID-19). Thétandard. The second level should create a coltiber
crisis highlights a critical issue in the manufairtg network between departments within the organizaton
process model in the auto parts supply chain sivérés design greens to create a supply chain across the
to aggravate the auto parts industries' situatiorecent Organization. And the third level extends operaiid)(]
times, which has faced an economic slump around tRgoduction and makes the most of reverse logisdtics
world. However, factors affecting the supply chaia that achieve efficiency and effectiveness in the tractio
the Thai auto parts industry relies too much on Eechanism. Environmental efficiency is a factorttha
manufacturing base in China, a vast production.base  affects supply chain performance. This research is
result, automakers and parts manufacturers mayideans consistent with Nylund, [9]; Zhan and Liu [10].
future flexibility modifications by diversifying #hrisk of
purchasing auto parts in the supply chain. Theagmr 6 Concluding remarks
that automakers and parts manufacturers expecsatbiat The impact of the COVID-19 Pandemic on the
from now on could divide into two categories: justime company's internal performance, negative from tadice
production cuts. Simultaneously, the other focused in production capacity and sales. Environmentalnidly
reducing dependency on bases—single production lpyoduction factors Economic globalization ecolofica
relocating production base to the country of thgionreal issues and corporate social responsibility. Thestofs
strategic manufacturing base. affect the performance of the auto parts supplynchor

The strategy is expected to lead to a more precisaggestions from this research, first of all, tbenpany's
direction for supply chain manufacturing, such laarlg knowledge of internal management. And government
platforms for individual cars and parts, both withhe involvement has a direct impact on the performaridbe
same brand and between companies and the inclasionauto parts supply chain. The government's participas
certain types of work in different tiers. The sagneup of factors of external influence also has an immedidfiect
companies, especially joining the same businesst&s on supply chain management. Company practices show
manufacturers, shortened their production suppbinsh that governments have played an essential role in
Also, supply chain performance factors that exgandeet promoting the auto parts industry's survival sinte
end-customer needs include product availabilityfiore upstream. Midstream and downstream pressure has an
delivery, and all required inventory and capaciiythie indirect effect on corporate and consumer of suphbin
supply chain. To deliver performance in a way thaets management practices. Government involvement factor
supply chain performance across the enterprisdiave a significant impact on the industry. By pplic
boundaries as it includes base materials, compsnguib- measures on tax deductions. Its suspension of pagrhg
assemblies, and finished products and is distribateoss banks to sustain internal operations. Compensation
multiple channels to end customers. It also crossesmployees when the government has announced that th
traditional corporate functions such as purchasingompany will stop working and work from home. The
manufacturing, distribution, marketing and saleed a issuance of subsidy policy to support organizations
research and development. It is victorious in a newperating their supply chain during the time thenpany
environment; the supply chain needs constagbnfronts the COVID-19 Pandemic. It affects the
improvement. operations within the company and the auto padastry

The negative economic performance is consistett wias a whole.

Aalirezaie et al. [7] research, together with thepact

factors of the COVID-19 Pandemic severely affectimy 7 Thefuturedirection of research

auto parts industry in supply chain performance. Future research should study the impact of the @BVI
Environmental ~ performance  factors are  greeflg epidemic on delivering value to customers inaht

manufacturing activities, damaged return managemepfarts supply chain, and supply chain risk managémien
stock returns, product returns, product expiration, the auto parts industry in Thailand.

product destruction. The end of life and discamplexiuct
from downstream members of the supply chain, eith
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[9] NYLUND, S.: Reverse Logistics and Green Logistics
Dissertation of Doctor Philosohy,  University  of
Applied Sciences, Vasa Yrkeshégskola International
Business, 2012.

[10] ZHANG, Y., LIU, J.: The Establishment of Green
chains/ [22 Jun 2020], 2020. Logistics System Modebemantic Scholar, 2008.

[2] Keeps pace with automotive trends Is it thdll] AL-TUWALRI, S.A, CHRISTENSEN, TE,

4.0era?Retrievedfrom, Kasikorn Thai Research Center HUGHES, K.E.: The relations among environmental
[Online], Available: https://kasikornresearch.com/e disclosure, environmental  performance,  and
[23 Jun 2020], 2019. economic performance: a simultaneous equations
[3] LAU, S.K.P., LUK, H.K.H., WONG, A.C.P., LI, approach,Accounting, Organizations and Society
K.S.M., ZHU, L., HE, Z., FUNG, J., CHAN, T.T.Y,, Vol. 29, No. 56, pp.447-471,  2004.
FUNG, K.S.C., WOO, P.C.Y.: Possible Bat Origin of _ d0i:10.1016/S0361-3682(03)00032-1
Severe Acute Respiratory Syndrome Coronavirus PL2] ZHU, Q, SARKIS, J.: An inter-sectoral compansof
Emerging Infectious Disease¥ol. 26, No. 7, pp. green supply chain management in China: drivers and
1542-1547, 2020. doi:10.3201/eid2607.200092 practices,Journal of Cleaner ProductionVol. 14,
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