Peztome. Unumepnem seweti (IoT) - s3mo nepcnekmusHas mexHono2us, KOmopas umeem
wiupoxruil cnekmp npunodicenutl. On noszeonsiem Quzuyeckum 00vbeKmam Oblmb OP2AHU30B8AHHbL-
MU 8 CNeyuanu3upoOSaHHyio CmpyKmypy, Ymoowvl nogvicums ee y0oOCmMeEo ¢ MOYKU 3PeHUs. Npo-
cmomwl U UCnonb306anus spemenu. On 00dCeH NPpeobpaz08ams MulCib 0 NPeoOIeHUU PA3Pbled
MedHCOY pusuHecKUM MUPOM U MUPOM MAWUH. B HblHewHell cumyayuu on makaice Ucnonb3yemcs
6 wupokom cnexkmpe mexronocuil. QOHO U3 e20 NPULONCEHUT - OMCIEHCUBAMb U COXPAHSNb
OaHHbIE C PA3IUYHBIX YCIMPOUCME C MeYeHUueM 8peMeHl, Ymo No360Jsem 1eeKo aHAIUUPO8anb
HaOOp OanHbIX. 3amem dMom AHAIU3 MOJCEm ObiNb OCHOBOU pPeuleHull, NPUHUMAEMbIX HA €20
ocHoge. B smom ucciredosanuu onucvleaiomcsi KOHYenyus, apxumekmypa u 63aumocessv Hh-
mepHema eewjell U OONbUUX OAHHBIX. [lanee u3yuaromes HECKOIbKO 8APUAHNOE UCHOTIb308AHUS
Humepnema seweti u 6016uUX OAHHBIX 8 MEMOOON02UU UCCTe008aHUsA. ONUCHIBAIOMCSL 803MOAC-
HOCMU U OMKPbIMble 8bl308bl, 8 MOM ucie byoyuue nanpasienus. Kpome mozeo, smom 0oky-
MeHm 0obaesisiem YeHHOCMb, npeoazdsi HO8YI0 apXumekmypy O aHAIu3a 001buUxX OAHHbLIX 6
Hnmepneme sewetl. B yenom obcyscoaiomes paziuunvle Munvl AHATUMUKU OOIBUUX OAHHBIX
Hnmepuema sewetl, ux mMemoowl U C8A3aHHbLE C HUMU MEXHOL02UU UHMENLLEKIMYAIbHO20 AHAIU3A
b01bUI020 0OBEeMa OAHHbIX.

Knrwouesvle cnosa: Unmepnem seweti, 0016u0l 00vem OaHHbIX, ApXUmMexmypa.
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THE IMPACTS OF COVID-19 PANDEMIC ON THE GLOBAL
SEMICONDUCTOR INDUSTRY
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Abstract: The impact of COVID-19 pandemic to manufacturing companies has been
horrendous that panic attack has occurred among the companies, as well as semiconductor
companies. Many companies have been declared bankrupt due to this pandemic and a new
normal have been born such as remote working, following by certain Standard Operating
Procedures (SOPs) implemented by the government to avoid infection of this COVID-19 virus
and practice social distancing at the workplace. Apart from the new normal, there are some
effects to the semiconductor companies in a way that could present a negative impact to the
future of the companies. There are some drastic measures being implemented to adapt with
the new normal as well as keeping the production running as usual. The main motive of ana-
lyzing the current situation is to avoid complete down fall of production of semiconductor
companies which may affect the global economy.

Keywords: COVID-19 pandemic, new normal, semiconductor companies, global
economy.

Basic provisions. Financial crisis can be considered to be the main impact. To run the
business, employees are needed and the employees must be paid with commensurate salary
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for them to work in a productive manner. Since the COVID-19 outbreak, it has caused much
downfall in demands as well as companies being forced to reduce the employees and labours
due to the health protocols fixed by the government.

By assessing the impacts faced by the semiconductor companies around the globe, it
can be seen that the impacts eventually lead to financial stress in the company and further
cause other consequences through financial setbacks.

Temporary manufacturing of high-demand items such as face masks, gloves, hand
sanitizers, respirators and ventilators could also help in maintaining growth and profitability
of the company.

Introduction. COVID-19 pandemic is a contagious disease which is harmful and can
cause death in merely 14 days for a physically weak person (Coronavirus Disease 2019
(COVID-19) - Diagnosis and Treatment, 2020). When the outbreak started in Wuhan, China
the medical care center was not able to perform any surgeries nor medical advises and treat-
ment could not be made due to this disease cannot be cured with any form of treatment even-
tually leading to death (COVID-19: A History of Coronavirus, 2020). As time goes, this virus
started to spread all around the world which caused a world COVID-19 pandemic outbreak.
COVID-19 is also known to be fast spreading disease through touch whereas mainly people
within 1-meter distance will be affected (Coronavirus Disease (COVID-19) - World Health
Organization, 2021). According to the World Health Organization (WHO) researchers, they
have come up with ways to prevent getting infected by the COVID-19. Those are social dis-
tancing which is always stand in distance at least 1 meter away from people, wearing face
mask or face shield, use hand gloves and always sanitize the hands after touching some pub-
licly accessible things, avoid crowded areas, keeping the room well ventilated, wash hands
often with soaps and coughing into elbow or tissues (COVID-19 Mythbusters - World Health
Organization, 2020). It has become a new normal for people all around the world to follow
the compulsory SOP to prevent getting infected by the virus. COVID-19 outbreak has not on-
ly impacted the daily lifestyle of people but also impacted the Manufacturing companies.
Manufacturing companies are central to sustaining the economic growth of the country. Sem-
iconductor companies are one of the manufacturing companies, and the main operation of
these companies is to convert raw materials, parts and components into a fully merchandised
good through machines (Where Self Made is Made, 2021). Apart from machines, many work-
forces are needed to support the whole company for a smooth production of goods for the re-
tailers (Where Self Made is Made, 2021). In addition, education system undergoes extreme
changes as well (Arpentieva et al., 2021; Baisanov et al., 2022). Due to the new normal, com-
pany analysts have come up with few ways to overcome the negative impacts in order to
maintain the production rate of semiconductor companies as the companies will be running
normally with certain SOPs to follow that will prevent the spread of virus to people (Sulisti-
yani et al., 2020).
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Impacts On Semiconductor Industry Due to COVID-19 Pandemic. Impacts can
both be considered good and bad. Due to this COVID-19 outbreak, the semiconductor com-
panies have only experienced bad impact to their production and also the downfall of their
company. The types of impact in the semiconductor companies are on the workforce, opera-
tions and supplying demands from the retailers, production rate and financial crisis (COVID-
19: What It Means for Industrial Manufacturing, 2021).

Workforce. Normally, machines are widely used in production since it will increase
the production rate. However, in order to handle the production such as maintenance of the
machines, assembling raw materials and finished product, inspections of the finished product,
companies still rely on labours to run the machines. In producing large amount of goods, con-
siderable amount of workforce is needed in the company. This COVID-19 outbreak has called
for certain SOPs to be followed, therefore, many companies have shifted to remote working
for almost 80% of their employees (COVID-19: What It Means for Industrial Manufacturing,
2021) and many companies are found terminating their employees to maintain the economical
growth of the company, where it has mainly increased unemployed people all around the
world (Fana et al., 2020). The SOP fixed by the government is that a social distancing is
needed while working and in order to follow the SOP, remote working was implemented for
most of the employees to ensure the companies still remain running as per schedule. (COVID-
19: What It Means for Industrial Manufacturing, 2021). All workers are restricted from travel-
ling without valid reasons (COVID-19: What It Means for Industrial Manufacturing, 2021).
Some semiconductor companies have to cut down the salary by half or less for all the em-
ployees in order to run the company with a good economic condition (ILO Monitor: COVID-
19 and The World of Work, 2021). Many employees prefer to be paid lower than not having a
job with salary. Table 1 shows the percentage of declined in working hours and reduce in em-
ployment rate due to COVID-19 outbreak.

Table 1:
The percentage of declined in working hours and reduce in employment rate (ILO
monitor: COVID-19 and the world of work, 2021)

Decline in workin Full-time Full-time
hours (%) g equivalent (40 equivalent
hours, million) (48 hours, million)

World 6.7 230 195
Low income 5.3 14 12
Lower-middle  in- 6.7 80 70
come
Upper-middle  in- 70 100 85
come
High income 6.5 36 30
Africa 4.9 22 19
Americas 6.3 29 24
Arab States 8.1 6 5
Asia and the Pacific 7.2 150 125
Europe and Central 6.0 24 20
Asia 7.8 15 12
Europe
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Apart from this, some companies have also adapted more Artificial Intelligence (Al)
to run the production without depending on the regular workforce whereby they just need the
labours on maintaining and running the configuration of the Al (Artificial Intelligence Mar-
ket, 2018).

Operations and Supplying Demands from the Retailers

COVID-19 outbreak has not only affected the semiconductor companies, it has also
affected the vendors, raw material suppliers and regular customers of this companies (Coker
et al., 2016). The vendors and suppliers will also be facing some financial difficulties due to
their low business rate and this causes them to reduce purchasing and selling of raw materials
(Coker et al., 2016). Therefore, the production of the semiconductor companies would be re-
duced or becomes unstable with less raw material supplies which in turn lose its product mar-
ket price and stakeholders of the company. Fig. 1 shows the fluctuated global production rate
during year 2020. This factor impacts not only the electrical but also fabricating metal prod-
ucts, industrial machinery and equipment, printing and publishing, apparel and textile compa-
nies (Manufacturing Industry at High Risk of Severe Impact from COVID-19 Pandemic,
2020).

120

110

January February March Apri May June July August September October November

= = Total Industry _— goods Energy Capital goods ~ Durable consumer goods

Fig. 1: Global production rate from January 2020 to December 2020
(Impact of COVID-19 crisis on industrial production, 2021)

During this outbreak, the demanding equipment are more to medical and in order to
follow the SOP fixed by the government which is to wear certain personal protective equip-
ments (PPE) such as face mask, hand sanitizer, face shield and hand gloves (COVID-19:
Adapting Manufacturing Operations to New Normal, 2020). Many manufacturing companies
have shifted their production priority on the demanding goods such as PPE, respirators, frozen
foods, hand sanitizers and ventilators (30 Industries Witnessing a Rise in Demand Due to
COVID-19, 2020). Therefore, semiconductor companies could adapt with this new strategy
and start to move temporarily on increasing production rate on the demanding goods which
helps in increasing the growth of the company. It is therefore advisable to work closely with
organization planners to study deeply the customers’ and markets’ actual needs (COVID-19:
Adapting Manufacturing Operations to New Normal, 2020).
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Production Rate. There are few factors that lead to reduction in production rate
among the semiconductor companies where they have drastically reduced the quantity of
goods produced as demands have shifted to ventilators and respirators, face masks, hand sani-
tizers and more medical equipments (Kumar et al., 2020). Apart from that, to run the produc-
tion site in semiconductor companies, more workers are needed. Government have fixed some
SOPs such as having limitations on how many workers should be working in the company
which has become an obstacle for semiconductor companies to increase or maintain their pro-
duction rate. It is also to ensure that the virus is contained from spreading to one another. (Cai
& Luo, 2020). More labors are needed to maintain and increase the production rate. Further-
more, the demand for electrical and electronic components has reduced over the years due to
the COVID-19 outbreak (Handy, 2020). Fig. 2 illustrates the demand for semiconductor
equipment from December 2019 to March 2020, while Table 2 shows companies which have
shifted to manufacturing medical device and PPE during the outbreak of COVID-109.

® Dow Jones Industrial Average 28,239.28 0.00%
@® Nasdaq Composite 8,827.74 0.00%
3 months 6 months YTD 1 year 5 years Max

Dec 18, 2019

Dec 30

Jan 27 Feb 19 Mar 12

Fig. 2: The Demands of semiconducting equipment
from December 2019 to March 2020 (Handy, 2020)

Table 2:
Companies shifting to manufacturing medical device and PPE during COVID-19 out-
break (Kumar et al., 2020)

. Before COVID-19 | During COVID-19
Companies Industry : .
manufacturing manufacturing
Ford Autompblle man- |\ /oicles Respirator and venti-
ufacturing lators
Tesla Autompblle MaN- | bv/ Cells and vehicles | Ventilators
ufacturing
Airbus Alr_craft manufac- Aircraft Ventilators
turing
Zara Fashion Apparel Surgical masks
Bacardi Alcohol Rum Hand Sanitizers
Gucci Apparel Clothing Masks
Indian Ordnance Factory | Defence Defence equipment Ventilators
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Financial Crisis. Financial crisis can be considered to be the main impact among all
that have been previously mentioned. To run the business, employees are needed and the em-
ployees must be paid with commensurate salary for them to work in a productive manner.
Since the COVID-19 outbreak, it has caused much downfall in demands as well as companies
being forced to reduce the employees and labours due to the health protocols fixed by the
government. The reducing number of employees would be hard to present difficulty in in-
creasing the production rate and will indirectly reduce the revenue of the company as less
product is being produced (How The Semiconductor Industry Can Emerge Stronger After the
COVID-19 Crisis, 2020). Therefore, the semiconductor companies can follow the guideline
through five stages; resolve, resilience, return, reimagination and reform (How the Semicon-
ductor Industry Can Emerge Stronger After the COVID-19 Crisis, 2020), as shown in Table
3. By following these five stages, the company will be able to strengthen the muscles by
grabbing opportunities in the market.

Table 3.
Five stages: resolve, resilience, return, reimagination and reform (How the semicon-
ductor industry can emerge stronger after the COVID-19 crisis, 2020)

Five Stages
Stage 1: Stage 2: Stage 3: Stage 4: Stage 5:
Resolve Resilience Return Reimagination Reform
Address near- Create a detailed Reimagine the “next
Address  the plan to return the o
. ) term  cash- . normal”’-understand
immediate business back to
management . . | how macroeconom-
challenges scale quickly, with | .
challenges ! ic developments | Closely mon-
that COVID- a focus on adapting | ... . Sl
and broader will impact semi- | itor regulato-
19 represents - .| your demand plan- .
; resiliency is- | 7. .| conductor-industry | ry and com-
to  semicon- : ning, product pric- . .
sues  during | . . dynamics and un- | petitive de-
ductor work- |~ ing, and sourcing
virus-related derstand how your | velopments
force, custom- strategy, as well as | .~ " " .
.| shutdowns - institution  should
ers, and busi- .| ensuring a smooth | .
and economic reinvent itself to
ness partners ramp-up of produc-
pressures tion adapt

Conclusion. By assessing the impacts faced by the semiconductor companies around
the globe, it can be seen that the impacts eventually lead to financial stress in the company
and further cause other consequences through financial setbacks. Semiconductor companies
were one of the top companies in the global industry before the COVID-19 pandemic out-
break. In order to remain at the top, the companies should work back into capturing the mar-
ket by following the guideline through five stages; resolve, resilience, return, reimagination
and reform. They should avoid any further spreading of the virus by strictly following the
SOP imposed by the government to stabilize and/or increase the income of the company. Re-
mote working has some advantages over traditional working environment where there will be
less physical contact with anyone. Temporary manufacturing of high-demand items such as
face masks, gloves, hand sanitizers, respirators and ventilators could also help in maintaining
growth and profitability of the company.
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COVID-19 MAHJAEMMSICBIHBIH JKAhAHJBIK JKAPTBLIAM OTKI3TILI
OHEPKOCIBIHE OCEPI

Nor Aznan Mohd Nor

Manunan xaneikapanvix ynusepcumemi, Manunan, Manaiizus,
e-mail: noraznan.namn@gmail.com

Tyiiin: COVID-19 nanoemusicoinoly ondipicmix Komnanusnapaa acepi ayvlp 0010bvl,
olimkeni Oypbeney wadyvlibl JHCAPMLIAN  OMKI32IUL  JHCIHE JHCapmbliall — OmKizeiu
KOMNAHUANAD apaculHoa OpulH anodvl. Kenmezen xomnanusnap nanoemusea OatilaHbiCMbl
banxkpomra yueipaowl dcone COVID-19 ungexyusacein 6010bipmay sHcone HCYMuic OPHbLIHOA
aneymemmiK KaublKMblKMbl CAKMay Yulin yKimem eHeizeen Oeneini 0ip Cmanoapmmuol
onepayusnvlx npoyeoypanapea (SOP) caiikec KauwiblKman JHCYmbiC icmey CUaKmol dHcana
epedicenep nauoa 6onovl. JKana epesceden backa, sHcapmoviniai 6MKIzeiul KOMAAHUALAD YULIH
KOMNAHUANApObly 00onauasbina mepic acep emyi MYMKiH KeulOip candapaap b6ap. Kana
Kanblnmuvl pexcumee Oeuimoeny dHcane OHOIpicmi Kaavlnmel Kyuoe YCmay Yulin Keuoip
mybeeetini wapanap KaowvlioaHyoda. Auimoazvl sHca20atiovl manoayovly Hezizei MOmMusi -
HcahanovlK IKOHOMUKARA dcep emyi MYMKIH Hcapmbvliail 6mKizeiu KOMNAHUALAP OHOIDICIHIY
MOJbIK KYIObIPAYLIH O00bIPMAY.

Tyiinoi cozoep: COVID-19 nandemuscei, owcana mopma, dscapmuliai omKizeiul
KOMNAHUANAD, HcahaHOblK SKOHOMUKA.

BO3JENCTBUE MAHAEMHAHU COVID-19 HA MUPOBYIO
HOoJYINPOBOJJHUKOBYIO NTIPOMBIINIJIEHHOCTD

Nor Aznan Mohd Nor
Ynusepcumem Manunan Unmepuewmnen, Manunan, Manavsus
e-mail: noraznan.namn@gmail.com

Pe3ztome. Brusnue namoemuu COVID-19 nma npouszsoocmeenuvie KOMNAHUU ObLIO
yorcacarowum, nOCKOIbKY NAHUYECKAs amaka npousouia Kak cpeou KOMNanull, maxk u cpeou
KOMNAHULL, NPOU3B00AWUX NOAYNPOBOOHUKU. MHoeue xomnanuu Ovliu 00vAGIEHLI OAHKPO-
mamu u3-3a naHoemuu, U 803HUKIA HOBASL HOPMA, MAKAsl KaK yodlenHas paboma ¢ cobnode-
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Huem onpedenennvix Cmanoapmuulx onepayuornvix npoyeoyp (COIl), esedenuvix npasu-
menbcmeom, umoowl uzbexcams sapaxcenus supycom COVID-19 u npaxmuxogams coyuanb-
HOoe Jucmanyuposanue Ha pabouem mecme. IlomMumo HO80U HOpMbL, eCmb HEKOmopbvle No-
cnedcmeust 0 NOLYNPOBOOHUKOBbIX KOMNAHUL, KOMOpble MO2YM OKA3amb He2amusHoe 61usl-
Hue Ha 0yoywee Komnanuil. llpunumaromes Hekomopwvie paouKkaivbHble Mepvl, Ymoowvl aoan-
MUPOBAMbCA K HOBOMY HOPMALLHOMY PEHCUMY, A MAKIHCE COXPAHUMb NPOUBOOCMBO 6 00bIY-
HOM pedicume. I 1asHblll MOMUE anantu3a mexyujel cumyayuu - uzbexicams noIHo20 cnad
nPoU3800CmMea NOIYNPOBOOHUKOBbIX KOMNAHUL, KOMOPBIU MOdHCem NOGIUAMb HA MUPOBYIO
9KOHOMUKY.

Kniouesvie cnosa: nanoemus COVID-19, nosas Hopma, noiynpo8ooHuxosvie KOMNA-
HUU, MUPOBAsL IKOHOMUKA.
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Abstract. The COVID-19 pandemic has posed a major health and economic crisis on a
global scale. The waves of this crisis hit Malaysia since early March 2020. This unpredicted
crisis is among the obstacles faced by Malaysia towards the country’s mission of development
in 2020. However, the country is still in the line of planning and introduced its mission and
vision of shared prosperity in 2030. In contrast, during this crisis, the impact has especially
been hard on vulnerable groups. The stock market of Malaysia was also affected. The gov-
ernment introduced a stimulus package to attempt to recover the economy. This study focuses
on KLCI Index on the impact of COVID-19 cases reported on day trading and macroeconom-
ic variables during the year 2020. We employ the Bound Test to identify the co-integration
and perform the ARDL. The results show that the cases reported have a significant impact on
macroeconomic variables and the stock market in both the short- and long run. In conclusion,
we found that the effective management of a health crisis is one of the best solutions to reduce
the negative impact on economic performance and recover from any crisis.

Keywords: Covid-19, Stata, Growth, Stock Market.
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