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Abstract

As a result of the COVIEL9 pandemic, supply, demand, and logistics have all been affected.
Due to its unpredictable severity, the pandemic has highlighted the need to modify the
existing supply chain model, the consumer structure model, and the digitization of markets.
At the same time, the situation under COVID offers increasing opportunitiés e-

commerce, including new business models and online commercial activities.

This master's thesis aims to analyze how CO¥Y®Dwill affect global supply chains and e
commerce. Moreover, it will try to analyze the practices of majsramerce platfons

during the pandemic to determine whether there are opportunities for innovation and
development in the future. The study will examine how retailers adapted to supply chain
disruptions caused by the pandemic from a practical perspective and highligtititaérole

of technology in these processes. The research provides insights into how companies are

coping with longterm disruptions.

The study we conducted used a qualitative approach, which included a case study and a
SWOT analysis. In addition, wanalyzed quantitative operational data from public financial
reports released by JD.cddur study examines the effects of a pandemic on supply chains. It
also summarises the challenges faced by the retail sector and the strategies used by JD.com
during thechallenging periodDuring the pandemic, JD.com was able to handle the various
aspects of its supply chain management through an integrated supply chain and intelligence
platform.As a result of the unpredictable demand and logistics disruptions cauesl by
pandemic, JD.com adapted its delivery processes and effectively utilised its intelligent

platform to cope with the supply chain disruptions.

This study presents a supply chain resilience analysis by using actual opeckttarial
suggests that companies should consider operational flexibility and collaboration outside the

supply chain to adapt to significant supply chain disruptions like IC@AD.
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1 Introduction

Natural disasters or manmade disasters are the most common causes of disruptions to the
supply chain. In December 2019, cases of the virus were identified in the wet markets of
Wuhan City, in Hubei Province, China, but it waported as pneumonia symptd/Rsthan

& Byrareddy, 2020) TheCOVID-19 virus was not named until later and was declared a
pandemic only after that. Consumers' purchasing behaviours have been profoundly affected
by COVID-19, as traditional supply chains have been challenged and disr@uesumer
behaviour has also been drastically impacted due to the epidemic and the consequent
measurgsSheth, 202Q)Due to panic buying, thereasa significantincrease irtheneed for
medicines and foodstuffs during the pandemic, while other commodities and manufactured
productsexperiencedignificant decreaséSereffi, 2020) Due to this new circumstance, new
need have ariserf-or instance, due to social spacing policies, the need for collection and
delivery services has significantly increa@uray, 2020) Additionally, throughout this
unprecedentedandemic, the market has changed drasti¢Blonthu & Gustafsson, 2020)

which compelling enterprises to take unique survival tactics.

Digital technology has been extensively used and advocated for corporateagilgtain
Schools are embracing digital educaff®ineth, 202Q)and employers such @ogle
encourage workers to "work from honf€6olidge, 202Q)The business models of several
enterprises have also been reformed utilising innovative technologies. In Hong Kong, a
private music school leased a big vehemtelrepaired and converted the vehicle into a
portable workshop to bring services directlyclients' home¢Choi & Review, 202Q)With

the help of Terra Drone (a Japanese startup) in New Yrikever used drones to deliver ice

cream to customers in the lastle deliverySingh, Kumar, Panchal, & Tiwari, 2021)

Supply, demand, and logistical infrastructure have all been impacted due0thHB-19
pandemic. Because of its unforeseen magnitude, the pandemic underlines tienmeditl
existing SC patterns, consumer structure patterns, and market digit{alpatrick &

Barter, 2020)It is unclear what the longrm implications of this will béD. J. T. R. P. E. L.
Ivanov & Review, 2020)It is essential to investigate the numerous causes of uncertainty i
this setting and determine the appropriate reaction tactics for operating in suehaéast

environment.
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Thesituation undeCOVID-19 presents a growing opportunity forddmmerce with new
business models encompassing online commercial activitiegaing numbers of
businesses are engaging ta@nmerce, which will result in significant changes in the
logistics sector. Although theOVID-19 outbreak has caused world commerce to undergo a
crisis, it has also brought new opportunities for global tdelelopment.

1.1 Thesis Purpose

The purpose of this Master's thesis is to analyse the effe@©9dfD-19 on global supply

chains and-e€ommerce and analyse the practices of mamymemerce platforms during the
epidemic to determine if there are opportwstior innovation and development in the future.

A key focus of the literature review is global supply cha@®@VID-19impact on global

supply chains, supply chain resilience, armbenmerce. Several studies have suggested that
the supply chain needs te Btrengthened and more resilient. Due to their excessive emphasis
on efficiency and lack of attention to risk management, global supply chains are prone to
disruption(Taleb,2012). Several authors have proposed mechanisms to mitigate the effects of
some ofthe COVID-19related risks. However, many suggestions lack scientific evidence
supporting therfMiroudot, 2020) We will examine tle ways in which retailers have

responded to supply chain disruptions associated with pandemics from a practical standpoint
in this article emphasising the vital role of technology in these processes. The study provides

insight into how companies may respioto longterm disruptions.

1.2 Research Question

The pandemic has caused economic instability worldwide and has affected all industries.
Technological advancements are creating new and improved solutions at a rapid pace. By
combining geospatial technologgaatrtificial intelligence, enterprises may quickly identify
hazards, bottlenecks, and poor supply chain performance, thereby fostering the growth of
global supply chain management. Therefore, we consider it essential to discover how the
pandemic has impé&ed today's global trade and what firms can do to improve the resilience

of their supply chains in the future.
The following is our research question:

"How have global supply chains anecemmerce logistics been affected G@VID-19, and

how to strengthethe supply chain resilience?"
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2 Theoretical framework

This chapter explores theories that we have chosen to use in our research. The purpose of the
theories is to provide the reader with an understandirdgbgingeach theory that will assist
them in undestanding the research of this study.

2.1 Theoretical Approach

This section begins the research with a review of the literature on global supply networks.
This was done tanderstand bettdéoday's supply networks' present issues and challenge
Following thatthe implications o£OVID-19 on global supply chains are reviewéd.
addition, supply chain disruptions, strategies, and resilient supply chains in practice are

reviewed.

Additionally, the current developments in the@mmerce industry will be examindeinally,
models and techniques foltemmerce logistics have been choseanalysdo identify

corresponding solutions to supply chain disruptions.

2.2 Global supply chain

Throughout this section, i will describe the challenges that global supply chaiedage
The supply chain involves facilities that generate raw materials, turn them into various
components, and deliver the finished product to clients through a distribution network (Foster,
2017, p. 460). Each component of a supply chain is respofsildidfilling customer

requests directly or indirectly (Chopra and Meindl, 2007). When selecting a supplier,
companies should consider that relationships between them and their customers are not
merely decided not just by price but also by quality, defivend adaptabilityL. Fonseca,
Domingues, & Marketing, 2017Failures are more likely to occur in lesost supply chains
because of their inability to respond quickly to changes in demand or s(ipgl§.. Fonseca

& Lima, 2015)

It is vital to understand and evaluate performancedisalrdimensiongBarbosa & Azevedo,

2019) There are risk factors in the matceorder (MTO) supply chain, including demand

uncertainty, disruptions in material supply, overdue orders, and longreeslBarbosa and

Azevedo's opinion, complexity, the volume of work, reuse of designs, kind of project,

outsourcing, and technological experience are the top performance factors of Supply Chain

(SC) performand®arbosa & Azevedo, 2019Mt the same timesonsumers, manufacturers,
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and suppliers are the leading causes of unpredictability. McKinsey Global Institute claims that
lean manufacturing has improved delivery times, reduced inventory levels,atehsid lead

times in the manufacturing process(McKinsey Global Institute, 2020).In addition to reducing
costs and improving efficiency, the new manufacturing network was created to improve
market proximity. However, this has resulted in a reduction wsparency and resilience.

Many disruptions are occurring in the modern world. These occurrences may linger for a
more extended period in many cases and can be pretty costly. (McKinsey Global Institute,
2020).

Based on research conducted by Free & Hecimagsupply chains have expanded in scale
and complexity, there has been a decrease in their transparency. In this way, visibility among
different layers is restricted, obstructing participants' ability to recognise manufacturing and
capacity risks. Compaes are thus less likely to remain resili@mee, Hecimovic, & Journal,
2021) McLean and Rebernak pointed out that increased transparency can build better trust
between stakeholddMacLean & Rebernak, 2007y he following section summarises

several of the material on the impactG®VID-19 on global supply chains. The initial

proposition will be made as below based on studies.

Proposition 1: Supply chains become increasingly susceptible to disturbancethsir

length and complexity increase.

2.3 The impact of COVID-19 on the supply chain
The impact of the COVIEL9 pandemic otheglobal supply chain is examined in this portion

of the thesis.

On 11 March 2020, the World Health Organization proclaimedtb&1D-19 virus a

worldwide pandemi¢Armani, Hurt, Hwang, McCarthy, & Scholtz, 2020)hough its exact
origins are unknown, it is believed that B®VID-19 pandemic began in December 2019 in
Wuhan, China. Due tthe virus's variable intensity, symptoms range from mild fever,
coughing, and difficulty breathing to serious respiratory issues. Hogattah and even

death have been reportedhmanycaseéZhou, Zhang, & Qu, 2020 oronaviruses are widely
regarded as one of the most infectidiseases because they result from humans contracting
the rigorous acute syndrome of respiratory issues. DeathsF@wD-19 are more likely to
occur among older individuals and those with-gxesting conditiongZhou et al., 2020)The

outbreak ofCOVID-19 has dramatically accelerated tin@nsition toward digital commerce.
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People have to get usedttee new social distances in such situati®mnce the nation's
economy and the world have been significantly influenced, several governments have
imposed higher limitations upon the citizensl dusinesses in response to this
pandemi¢Hasanat et al., 2020)

While the longterm impacts oCOVID-19remain unclear, most of ighort and medium

term effects have now been identified as more and more knowledge accumulates on how to
combat this new virus. Therefore, it might make sense to examine the effects over different
periods in 2022021 The longterm impact of this pandeman supply chain management
cannot be precisely determined; however, there is no doubt that it will have a profound impact
on the businesses involved. According to an official ref@tyID-19 caused supply chain
interruptions for 94% of Fortune 1000 fir(McMaster et al., 2020)

A supply shock was the initial notable effect of COVID on many Westerfirms' supply
netvorkgSeifert & Markoff, 2020) Many factories were forced to halt operatiargen

China enforced a stringent lockdown to prevent the spre@®diD-19. Most companies
worldwide did not predict that the pandemic would cause such massive disruption to their

supply chains, whichas forced them to rethink their supply chain structures and resilience.

Supply chain resilience refers to a supply chain's capacity to anticipate and adapt to
unanticipated risk eventsnproving customer support, share of the market, and economic
condition by reverting to its previous state or expanding via a transitiomtreadesirable
state(Ribeiro, Barbos@ovoa, & Engineering, 2018} is vital to increase supplier
redundancy, increase the inventory of critical commodities, expand the supplier base, and
reduce the number of unique coomgntsto guarantee supply chain resilience in the case of a
crisis(L. M. Fonseca, Azevedo, & Marketing, 2020he current COVID 19 pandentan

change how businesses look at supply chain resilience for a long time to come.

The COVID-19 pandemic also caused antkend shock in the supply chain, as customers
stocked up on goods to avoid being unable to do so later due to anticipated shortages or
restrictions in moveme(geifert & Markoff, 2020) Early in 2020, during the first lockdown
phasemanycountries were hit by demand shocks.a result, mny firms were unprepared

to meet the new demand levels. In this market situation, larger firms may still be able to cope
with the changing market conditiartdowever it would undoubtety be amassie blow to

small and mediursized companied.herefore, hesesmall and mediursized businesses
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were forced to shut down because of the adverse ¢Recsons, 2020; Zhu, Chou, & Tsai,
2020) There is a supply deficit and a surplus amsmgpliers and manufacturers, which are
indicative of the bullwhip effect. When inventory swings are high due to changes in customer
demand, there is a Bullwhip eff€Zhu et al., 2020)According to Zhu et al., the primary

problem wth the bullwhip effect is a lack of supply chain transpargfioy et al., 2020)

During the pandemic, it was discovered that the lean supply chain model, which is primarily
reliant onJIT andno inventory models, is unduly vulneralite pandemic scenarios; hence,

these approaches need to chghipMaster et al., 2020)

The pandemic has undoubtedigused unprecedented upheaval in commerce and supply
chains Thereis no question that future supply chains will have to consider resilience and
adaptability.(Hedwall, 2020)Hedwall expects companies to sift through contractual
obligations, assessing force majeure clauses, tax and employment implications, relocation
costs, employee's visa issues, and the option to quiekérse changes if the situation
stabilises or new developments require rapid supply chain adagittmall, 2020) The
COVID-19 pandemic haseveakdthe vulnerability of today's existing supply chain structures
As a result, more enterprises will adopt different measures to address disruptions in supply

chains in the future

Another aspect of global supply chains twdt undoubtedly be critically reviewed in the

future is the logistical aspedihe logistics sector is an integral part of a supply chain,
facilitating both trade and commerdss a result of the lockdowns and national border
closures being imposed Ibyany countries in early 2020, the logistic system was significantly
disrupted Figurel which illustrates visually how logistics have deteriorated in China, using
the example of long haul truck logistjr#ernational Finance Corporation World Bank

Group, D20).
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Figure 1 Full truckload (FTL) recovery rate according to World Bank Group sources (2020)

The pandemic has revealed vulnerabilities in critical economic regions like East Asia. As a
result, many firms will want to diversiftheir supply chains instead of relying only on one
location (many companies will contemplate nearshoring and reshoring). Furthermore,
shortening global supply chains is another emerging trend that is expected to impact the

global economy longerm(Interndional Finance Corporation World Bank Group, 2020)

Increased transportation costs and the increased demand for transportation have significantly
influenced global supply chain&ir transport is often used to carry raw materials and
manufactured commodés.Due toCOVID-19, commercial flights have been postponed,

which has resulted in cargo that usually travels on such flights having to find alternate routes.
As a consequence of this, global air freight expenses have soared. The demand for
commercial flidhts has risen dramatically, and businesses struggle to catch up. Due to its
transit system, today's global supply chains are prone to disruptions SDEYVH3-19.

(Selwyn, 2020)

In conclusionthe pandemic causeignificant turbulence to the global economy and supply
chain management has been severely impabtdade short term, it is reasonable to anticipate
that businesses will seek more diversified methods to supply chain management and that
logistical practices will be scrutinisedowever, flexibility will be a dtical component of

any new supply chain tactics businesses adopt. One thing that will stay constant, even after
the pandemic, is that every business will guarantee that its supply chain is cost
effectivHedwall, 2020) Fonseca and Azevedo state that it is difficult to predict what will
happen to supply chains and what effect the world economy will have ove(tiive

Fonseca et al., 2020)hereare currently many governments assessing their dependence on

other countries. According to Fonseca & Azevedo (2020), these governments are
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implementing policies that force companies t@valuate their supply chain. Government
officials may therefore turto regional trade blocs in the coming years. Additionally, Fonseca
& Azevedo predict that supply chain management channels will become increasingly digital
in the future (e.g., the rise oftmmmerce for retailergindthe rise of online food delivery for
restaurants)Therefore, The second proposition was made as feldw Fonseca et al.,

2020)

Proposition 2: COVID -19 has had a significant negative impact on global supply chains

and has also contributed to the rise of-eommerce.

2.4 Supply chain its disruption, resilience, and strategies

The phrase "supply chain interruption” refers to an unwanted and unexpected initiating event
at a particular supply chain step, coupled with significant disruption to the business's normal
operationgBode & Wagner, 20155upply chairdisruptions are generally triggered by

events that are unlikely to occur but have a massive impact, such as natural catastrophes,
manmade disasters, and pandentimsyever, a pandemic outbreak is distinct from other
disruptions because it causes laagndisruption, propagates disruption, and presents
significant uncertain{D. J. T. R. P. E. L. Ivanov & Review, 202@Yhile a single natural

disaster tends to be centred ospacific geological region or time, a pandemic can occur

anywhere and anytini®. Ivanov & Das, 2020)

The resilience of supply chains is a complicated and multifaceted studffigpgidahfouz,

& Arisha, 2017) and much work &s been conducted to discover its essential gtteough

other aspects have been discovered in other research, the primary components are as follows:
adaptability, visibility, teamwork, information exchange, and risk manag¢@tamttopher &

Peck, 2004)They are referred to as supply chain resilience principles, and they are a set of
factors that must be considered in a supply chain'satipe and may be modified in order to
assess and analyse the practical resilience of supply kamalahmadi & Parast, 2016)

There are two critical elements affecting supply chain ezgik: vulnerabilities, which

drivers of change define, and supply chain capabilities, which may be enhanced by effective
managemeilfPettit, Fiksel, & Croxton, 2010)

2.4.1 Supply chain resilience in practice

The most effective supply chaiase nimble, adaptive, and cohesive, enabling them to recover

from unexpected failures swif{d. L. J. H. b. r Lee, 2004)Specifically,Lee et al.
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emphasised the value of data and cooperation, particularly when establishing partnerships in
agile supply chainsT'he most frequently suggested solutions for improving supply chain
resilience include increasing agility, building redundant elements into the supply chain and
establishing networks of collaboration within(Tukamuhabwa, Stevenson, Busby, & Zorzini,
2015) Redundancy ensures that if one of the providers cannot offer the required resources,
the other suppliers can assist and give what is medjuRedundancy is an effective risk
management technique that may also be used to plan inventories and (leparcEtghmadi

& Parast, 2016)Holding enormous quantities of additional invaytand manufacturing
capacity, on the other hand, is often prohibitively costly and frequently not worthwhile the
hazard decrease that it providgoudot, 2020) Miroudot says that it may be required for
businesses that are often confronted with natural disasters such as tornadoes or

tsuramis. However, the company is unlikely to spend millions of dollars in new
manufacturing capabilities in preparation for an outbreak that occurs only once per hundred
years(Miroudot, 2020)

Although, there is a significant difference between supply chain resilience theory and actual
method(Tarei, Thakkar, & Nag, 2020Reports indicate that organisations address
disruptions by increasing safety stock, consolidating or diversifying their supply chain, and
improving forecastingWhile resilience plans are inextricably linkexthe notion of

resilience, enterprises' actual strategies are often more focused on managing risk than on
resilience. Risk management includes risk mitigation methods (for example, evaluation of
suppliers, a sage of new technologies, adaptability ofegsms, and data security) and-risk

sharing tactics (for example, profit sharing, insurance, cooper@iame) et al., 2020)

A challenge to supply chain resilience research is the fact that it relies on data collected from
enterprisesin theoretical fameworks, resilience measures are classified into three categories:
recovery time, recovery level, adéficit in the meantime of the recovery phd@ehzadi,

O6Sul | ivan, .Atho@h thiemeasurg refled@s)the diversityhe tobustness of
supply networks with steady demand, however, retail supply chains are exceedingly
complicated in this regard. Additionally, the protracted interruption created IQN&D-19

epidemic has a detrimental effect on forecast accuracy.

Anothersignificant issue arises due to a lack of coordination and information exchange.
While studies often focus on the robustness of whole supply networks, in fact supply chain

nodes operate independently.reality, a supply chain's visibility is limitg@cheibe &
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Blackhurst, 2018)Sheffi recommends that organisations thoroughly study their whole supply
chain to prepare for these interruptions. It should contain information about the locations of
critical production facilities and factorienda list of suppliers(Sheffi, 2015) This will

assist enterprises in determining the risk associated with their various goods depanding
their location. To properly reducgOVID-19related risks, it is critical to understand the
interactions between the supply chain participants in its entifatthermore, although
guantitative indicators of resilience levels are essential, corpasaienikely to avoid

disclosing information to preserve a competitive ¢Bgghersad & Zobel, 2021n

implementing transparency in the supply chaome risks arewolved, such as cybettacks

and essential data leakagartley and Doorey badve that striking a balance between threats
and cooperation with suppliers is difficult. Because essential data are shared with other firms,
they believe that although openness promotes collaboration among supply chain players, it
might also be seen astagat(Bartley, 2007; Doorey, 2011fonsequently, an organisation's
fear of negative publicity may grow, and timen-supplier relationship may deteriorate.
(EgelsZandén, Hulthén, & Wulff, 2015 he following propositions are made in light of the
preceding discours&he following propositions are made in light of the preceding discourse.

Proposition 3: With the appropriate strategy in place, the supply chain is resilient to

withstand unanticipated crises similar toCOVID -19.

2.5 E-commerce

Astonishing are the cuttirgdge technologies that are now coming on the intenttiha

speed with which they are being adoptéds such a vital instrument that it has

revolutionised how organisations operate because it gives both corporations and customers
limitless possibilities and chand®arkellou, Rigou, & Sirmakessis, 200&-commerce has
become increasingly common in the marketplace due tiashdevelopment and widespread

acceptance of the intern@ho, Ozment, Sink, & management, 2008)

The trarsaction of products and services over the Internet is knowatasmercegTian &
Stewart, 2006)E-commerce is classified into two broad categories: bustodsgsiness

(B2B) and businest-consumer (B2C). B2B-eommerce sells goods or services and shares
information between two or more compaiesing electronic technologyost often over the
internet, either publicly or privatefMockler, Dologite, & Gartenfeld, 2008Businesgo-

consumer (B2Clransactions include the direct sale of goods and services to conswthies.
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most people know B2C, it is B2B that drives the vast majority@jramerce revenug3ian &
Stewart, 2006)

One of the most dtinguishing qualities of-eommerce against conventional media is the
internet's relatively easy worldwide market reach. The internet's advanced capabilities facilitate
direct, rapid, and flexible contact between manufacturers, suppliers, and consuatedsilo
different countrieEgea & Menendez, 2006)dditionally, ecommerce offers significant cost
savings, increased efficiency, and unrestricted reach, which motivates businesses and
organisations to make significant efforts to use electnolaiforms to reacttonsumers and

generate newommercegprospectéSu, Chuang, & Commerce, 2011)

After the pandemic, this new shopping behavior may become the norm. lbatilyexisting

and new customers have coitited to online sales.-EBommerce may provide retailers with
assistance in adapting and surviving a cr{gisvang, Nageswaran, & Cho, 202@)wang et

al. alsoindicatedthatathough the frontend shopping platforms played a significant role-in e
commere, backend supply chamhave becomenorecritical to most firms, significantly
affectingtheir operationddwang et al., 2020As a result, during times of supply chain crisis,
finding alternatives or new suppliers to shorten vast global supply chains into regional ones is

becoming the ew norm for many companies

In short, theCOVID-19 pandemic has interrupted supply, demand, agidticalall at the

same time. The pandemic demonstrates the critical need to change existing supply chain
patterns, structural consumption paradigms, and market digitigétipatrick & Barter,

2020) The longterm consequences are uncertain because of the unexpectBd Isiaeov &

Das, 2020)Furthermoreall aspects of-eommerce rely heavily upon supply amsi As a

result of COVID-19, severe disruptions have affected the global supply chain. Many countries
around the globe are experiencing severe problems with their supply chains, which adversely
affect ecommerce sales performalfidasanat et al., 2020nvestigating the multitude of
unpredictability causes can help understand the optimal management methods for businesses
in rapidly chaging environment§Cohen, Lee, & Management, 2020is paper will focus

on how ecommerce retailers have dealt with supply chain disruptions resulting from
pandemics and how technology plays a key role in dsording to the above literature, the

following proposition can be derived

Proposition 4: E-commerce helps retailers adapt and survive in crises.
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2.6 E-commerce logistics models and supporting technologies
2.6.1 Self-support model

Numerousbusinessetend toconstructtheir own logistical networkto ensureghe quality of

their logistics serviceand achieve thsuccess of their-eommerce business, especially in the
last miledelivery(H. L. Lee & Whang, 2001)Generally, the EEommerce industry has
recognized the importance séles and aftesales services; therefore, continual enhancement
of the level of service is imperati{i@elfmann, Albers, Gehring, & management, 2002)e
individual supply chain member has difficulty optimising the entire supply chain
systenfFugate, Sahin, & Mentzer, 200&xom warehousing to distribution, the product's
logistics must be adrolled to manage the majority of the supply chain effectivEhe

logistics service can be controlled both in terms of reliability and unpredictability of logistical

services.

The disadvantage to a sslfipporting logistics network is thitalways results in limited
profits and capital shortaggamme & Amstel, 1996 Companies often need to invesany
human resourceand capital in setting up their logistics departmdmsddition, the logistics
network of ecommerce companies needs to cover the whole country and even the whole
world. These factors will undoubtlly increase the pressure on the company's operations
However, improved logistics service capabilities will facilitate the success of the business
strategy(Lynch, Keller, & Ozment, 2000)

Most businesses employ a mixedistic model, utilizing a selupport system to ensure a
portion of their logistical services is managed to a top standard while delegating some
logistical responsibilities to thirgdarty logistics At the same time, thirgarty logistics (3PL)
providers are increasing their capabilities to compete with the promireninenerce giants.
LargeOnline shopping platforrgiants such as Amazon, Alibaba, and JD.com have also made
significant investments in developing their own logistics faciljidghger, Lynch, Andzulis,

& Smith, 2003)

2.6.2 Outsourcing model

Outsourcing is another significant logistical method-zcoenmerce. Among the primary
reasons companies choose outsourcing is thahiblleviate enterprise burdg§ao &

Dong, 2015)Therefore, they can concentrate on their primary business without investing
excessive resourcessaresult, the core competence and competitiveness of the organisation
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may be enhanceéurthermore, outsourcinghables businesses to cut their capital

expenditures on fixed assets such as field personnel, warehouses, fleets, information systems,
and other procurement logistics equipngeloig, Bhutta, Cutright, & Management, 20185

a consequence, capital is turned over at a quicker pace.

Another argumenfavouringoutsourcing is that the existing system is oversupplied with
commodities. Customers are becoming more demanding. Todag,is a greater demand for
customised products in smaller quantities and more varieties, making logistics
challengingGovindan, Chaudhuri, & Review, 2018Jompanies can mitigate their risks by
allocating resources in an expgentric manner through outsourc{@pvindan et al., 2016)

Nevertheless, it must be acknowledged that outsourcing can have drawbacks. To begin with,
enterprises have limited control over the whole logistical proedgsh means that they have

to negotiate with the logistics comparfieau, Zhang, & Management, 2008Yhen dealing

with consumer complaints, enterprises may be less efficient than they shdelgdthermore,
logistics may provide significant earnings, but enterprises cannot obtain thanpurthe

profit when outsourcing is selectgd, 2006) We believe logistics is critical to the growth of
businesses. Custwers' faith in logistics companies cannot be built since ¢heypot

demonstrate the product's features and functionalities.

In the context of the analysis above, several companies select to outsource their aativities
keep the size of their opaions within an achievable rangis allows them to concentrate
their efforts on their primary business. Considering the downsides, they may use self

developed methods in certain areas to maintain more management over the whole chain.

2.6.3 Supporting technologies for e-commerce

E-commerce logistics is primarily enabled by three technologies:Gonenerce system, a
Warehouse Management System (WMS), and a Transportation Management System
(TMS)(Yu, Wang, Zhong, Huang, & Systems, 20171 carry out ecommerce effectively, a
company needs an onlineaform. Today, there are various trading systems availabéserh
systemsllow customesto search for various products online. Thus, a description was
generated using a soft computing approach to illustrateninerce activities' interaction.
(Takéacs, Zuban, & Kovacs, 201&-commerce has recently been included in smart devices
such as mobile phones. Because of their widespread usage,-agealtrecommender

system ér ecommerce platform adaption has been suggefResaci & Sarné, 2012)
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WMS is crucial in assisting with-Eommerce logistics. Numerous WMS practices have been
recorded globally. Redime inventory visibility is a critical feature of a WN\Wakabayashi,
Suzuki, Watanabe, & Karasawa, 201Rpadicfrequency identifiation (RFID) and the

Electronic Product Code (EPC) network have been developed to monitor and identify goods
in WMS (S. F. Wamba, Lefebvre, & Lefebvre, 2008)case study from the retail sector
combined mobile B2B fommerce with WMS, where the WMS usiis the RFIEEPC

networkS. F. Wamba, Lefebvre, Bendavid, & Lefebvre, 2008)st warehouse management
softwarehas lately include the intelligent concepfn intelligent warehouswith RFID

allows all participants to evaluate their operations in B2Bmmerce to optimize and control
vast quantities of commodities effectivély. F. J. B. P. M. J. Wamba)22).

Logistics is a key component ofcemmerceOutsourced logistics is one of the modes-of e
commerce logisticsAccording to the study, most companies that outsourced their
transportation services were pleased with the s¢Bacdi, Tracey, & Management, 1991)

In addition, transpt management systems are constantly being optimised, which also helps
to facilitate ecommerce logisticsA concurrent traffic contrairameworkfor municipal

transport systems was built using artificial intelligence, computing, and parall@litang,

2008) In order to implement a smart TMS utilising information and communication
technology, big data processing and mining should bgkgstha, Fiosins, & Muller, 2013)
Fiosina et al. provide a relife application of transportation and logistics optimisation in

scheduling and executi(fiiosina et al., 2013)
We propose the following pposition based on the material reviewed above.

Proposition 5: The right logistics models and the use of advanced technology have a positive

effect on ecommerce.

2.7 Literature gap

While there is a wealth of literature on the effecC@VID-19, research on the impact and
particularly on remedies to lessen the impact on supply chains is quite scarce. The majority of
these studies speculated on the potential impact of the curremnpiarah global supply

chains, the impact &€OVID-19 on product variety and transportation or examined the

potential social implications of the current pandemic. However, they overlooked examining
how enterprises can address supply chain issues. The puripibgs study is to address this

gap in the retail supply chain by examining how retailers may reduce the efteoMdD-19
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on the retail supply chain in practice and how technology can be utilised to address supply

chain disruptions triggered by a pamaic.

2.8 Theoretical model

) ] ] Controllable
Disruption:Covid-19 factors:visibility,

complexity,collaboration
Y /

etc.
A
Global supply chain

Uncontrollable
factors:National
policy disasters,

diseases
4 N
Y Responses:
-Disrupted -Pratical strategies
Impact of Covid-19 -Rapid growth of e- -Advanced techonology —
commerce -Agility
-High collaboration

- /

A 4

{Resilient supply chain}%

Figure 2Theoretical model

Figure 2 above illustrates how interruptions influence global supply chains and premote e
commerce while mitigating the impact. It begins with a supply chain disruption. The &xten
which an influence is felt by the three controllable elements (visibility, complexity and
collaboration) and the three uncontrolled factors (national policy, disaster, and digéase).

will be able tomprove a more flexiblsupply chairto cope withinterruptions if enterprises

in the network achieve well on these criteria. The damage will be more significant, and supply
chain interruptions will arise there ispoor performance. Numerous preventive steps may be
implemented in the future to increassilience. Practical techniques, modern technology,
agility, and collaboration are just a few examples. Please notkdithhot incorporate any
reactive measures. This was selected ditiaievethat such measuremerte situationally

and might restrict the use of the model.
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3 Methods

The mostxciting research progress plans are established utilizing a theoretical framework

that assists the researcher in gaining a deeper understanding of the phenomena being
researchekvale & Brinkmann, 2009)Choosing a research strategy that addresses the

research topic and is also realistic in terms of tiorestraints is an essential part of the

study's designChapter 3 details our research methodology concerning the studyRiogic.

we dissect the research topic, offering suggestions on the research approach, study design, and
data gathering methodbhes t u d y 6 $s thgnuasséssetl iy resolving cruoeskach

feasibility and reliability problemdA review of the study methodology concludes the chapter

3.1 Question structure

We aim to address the impact of COVID on retailers and how they maydidge to increase
their resilience in the face of potential supply chain disruptibmsintended tainderstand
betterthe variablesand elementaffecting supply chain performance and their relationships

3.2 Research strategy

Qualitativetechniques and quantitative methods are the two main approaches to research.
How research is carried out and gathered data differs significantly across these approaches.
Understanding social phenomena require qualitative research, whereas quantitared rese
aims to quantify findings and generalise across vast popul¢davis-Baden, HowelMajor,

& Routledge, 2013)Qualitative research often relies ordapth interviews or observations

to get information. Furthermore, qualitative studies offer a broad scodetiBmining the
magnitude of phenomenilethods selection may be considered a pragmatic choice. The
research topic dictates which is the most appropriate method for investigatiobsen,

2005)

Our study issue is interpretive, seeking to ascertain why and how something occurs. As a
result, qualitative research is the most appropriate research apppogditative research

gives thorough descriptions and more profound knowledge and appreciation of phenomena.
This thesis will use a case study and SWOT anahssresearch methadA case study is a
research method that entails the empirical examination afti@ydar current occurrence

utilising various sources of information in a rearld settingRobson, 2002)

Page21 of 63



3.3 Data collection
To address the research questions, authors analyze previously collected data and then collect
updated information pertinent to the study object(&sunders, Lewis, & Thornhill, 2009)

To accomplish the study's aimsearched data sources to shed light on how organizations
deploy their resources. By examining essential textual materials such as annual reports, press
announcements, websites, public interviews, and media articles, | was able to ascertain which
approprate resourcethe company had and which resources they see as vital in today's
COVID-19-affected market environment. Using resodpased theoretical literature, | was

able to determine ho@OVID-19 might influencethe company and describe the response

options it las taken. Additionally, pertinent public interviews with the company have been
extracted. When these sources are combined, sufficient data is available to meet the research

issues.
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4 A Case study of JD.com

4.1 About JD.com

JD.com is now one of Chirsalargest online stores and overall retailer2020, JD.comhad
an 18% market share of the Chinese@nmerce market. Its market share is the second
highest in Chin@Forwardtheeconomist, 2021The company is committed to providing its
customers with the most satisfactory online shopping experience possible. Since its

establishment in 1998, the company has endured periods of instability and development.

JD.com enterthe ecommerce business officially in 2004, ahé JD.com Group's market
capitalzation exceeded RMB 1.7 trillioim 2018. JD.com was ranked 139th on the Fortune
Global 500 for the fourth time in July 2019. JD.com sales reached 406.2 billion RMB in the
first three quarters of 2019. Furthermore, the company spent more than RMB 13 billion in

research and development, vaulting to become one of China'’s largest technology investors.

4.2 The Position of the Brand and the Strategic Objectives

Examining JD.com's niawebsite and development reports will helpdetermire its long

term objectivesndlearn a great deal about its business strategy. JD.com is the gold standard
for internet purchases due to its commitment to quality and authenticity and its enormous
product range. Deliveries are done the same day or the following day to over a billion people
in China, an unprecedented level of service and speed around the globe. The company's

objective is to become the world's most trusted brand.

JD.com's cor@alues are putting the customer first, maintaining integrity, working together,

and expressing gratitude.

4.3 JD.com Business Area

JD.com invested in a fotaquare meter retail unit in Beijing's technological district in 1998
and viewed the SARButbreak as a chance for JD.com to expand the Internet. It moved its
business model from briekndmortar to online sales. Due to this strategy shift, JD.com

accelerated its expansion and became one of China's biggest enterprises.

Over the years, JD.com dmme one of the top online retagausing various strategies,

including development, sale, merger & acquisition, and strategic partnership. JD.com is
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currently concentrating its efforts on three key areasimmerce, JD logistics, and

technology. (Thisnformation is taken from the official website of JD.com.)

The annual report of JD.com will serve as the foundation for the following analysis, which

will provide an overview of the company's sales and profitability. The annual report could
reveal which busesses are the company's stars, which have the most potential, and which are
the company's primary focus. We will then examine JD's three core businegs#seio

assess their strengths and limitatiofsllowing these judgments, we deduce JD.com's

straegy and ambitions.

4.3.1 The structure of JD.COM's supply chain

JD.comhas established an accurate and efficient match between the demand and supply sides
through Internet-eommerce. Supply chain management is a core capability in retail
intermodulation, a vl embodiment of the retail platform’s capabilities, and a link for close
cooperation between suppliers alalcom It will become a core link in the future layout of
JD.com's intelligent commercial platform.

A key strength of JD.com is its tightly integrated supply chaiakingit a retail powerhouse.
JD.com has achieved substantial growth in Clumatoits business model, which is known

as a "seHoperated mode'JD.com purchases all of its items directly from vendors with whom

it has developed lang-standingousiness relationship. AdditionallyD.com is alsan charge

of thefollowing operations, inading inventory control, sales, transportation, and aftdes
support. As a result, the business can efficiently manage the quality of its goods and services.
Additionally to self-supportingshops,jndividual retailers and enterprise shops can manage

their stores on JD.com

Delivery

stations
4 h 4
) ) End
Manufactures/Fatories JD.com warehouse Sorting centers \ Costumers

Pick-up

Stations

Figure 1 Structure of JD.COM's supply chain
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JD.comSupply Chain's products offer various supply chain solutions for different industries
and product varietieSupply chain management, warehousing, logistics andstes

support are all included in these optioAscording tothe official website oD
LogisticgJD.com) Jingdong has formed a supply chain solution covering almost all
categories of products for people's clothing, food, housing and transportation

Compared t@onventional supply chains, JD.com's innovative integrated supply chain model
is more scalable and robu$he traditional supply chain structure comprises multiple players,
with products moving from raw materials to factories to manufacturers, then from
manufacturers to distributors to retailers, and finally to the end consumer. It is difficult for
each participant to obtain complete information during this process, which can easily lead to
disruptions or delays in one part of the supply chain. The bylletiect occurs when supply

and demand are not aligned, and the impact of supply chain disruptions can be magnified.

JD.com’'s integrated supply chain has several characteristics.

4.3.1.1 Effective information sharing

JD.cons integrated supply chain ensures sugiply and demand data is readily available
across organizationslD.comcan promptly relayeviewsfrom end customers to each
provider. Simultaneously, each supplier will exchange operational datdiitbm

establishing a virtuous information loop.

4.3.1.2 Efficient cooperation

Producers, distributors, and retailers can collaborate efficiently because the information is
appropriately exchangedD.coms supply chain has been simplified due to effective supply
chain integration, which has enabled them to stregits supply chain strategiD.comis

China's leading retailer. They foster intimate relationships between suppliers and customers,

enhancing collaboration among all supply chain participants.

4.3.1.3 A high degree of adaptability

Compared to traditional suppthains in which each participant is independé&dtconis

integrated supply chain enables the company to quickly identify supply chain disruptions and
effectively adjust the number of products purchased, distribute products to different
distributors, andlevelop corresponding sales plans. Additionally,comutilises various
intelligent technologies to assist with market forecasts, automated replenishment, and

customer support.
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In summary, JD.com's integrated supply chain enables effective information exchange,
efficient cooperation, and increased agility while being more resilient than traditional supply
chains and many other enterpris&dditionally, through its integrated spfy chain, JD.com

is able to maintain a dominant position in controlling various elements of the supply chain.
Moreover, the integrated supply chain has improved its performance due to the strategies.

JD.com's supply chain structure is predicted to bergupe the conventional supply chain.

However, although JD.com's integrated supply chain outperforms the traditional supply chain
structure, some retailers prefer the traditional supply chain structure. To begin, establishing an
integrated supply chainrsicture is very challenging. To develop an integrated supply chain, a
company must establish a countrywide distribution network, which demands significant

capital and labor commitment. Simultaneously, the integrated supply chain must manage
inventory andransportation expenses, which necessitates increased cash flow. It is

undoubtedly a challenging challenge for the majority of enterprises to do.

Additionally, there are increased risks connected with an integrated supply\tia&in.the
integrated supplyt@in is interrupted, only the firm that owns it will be responsiblais,

supply chain resilience is even more critical J&r.comon this premise.

4.3.2 JD.comcompetes in the field of artificial intelligence

SinceJD.con’s total transformation to technologyearly 2017, it has invested more than
RMB 70 billion (Approximately USD 10 billiohin technology, based on financial reports

from previous years.

As a result of our prior annual reports analysis, we know that technological research and

development areritical components of JD.com's business strategy.

Academics think technology will become a critical corporate strategy for artificial intelligence.
Because of its ability to cut the costs of products and services while increasing consumer
attention, Al's value as a driver of corporate development and competitive advantages will

continue to expand.

4.3.3 Forecasting technology in thelD.comsupply chain

With the help of machine learning, big data, and other related technoltéigiesmhas

systemésed many supply chain optimisation issues. Optimisation recommendations are
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given automatically by the system and are linked to the production system to automate the

entire process. Prediction technology plays a supporting role here.

Using forecastingechnology JD.comcan calculate the approximate future sales of items.
Then the warehouse will guarantee this volume and give the supplier a irggtoctce if it
falls below this volume. All in all, forecasting technology plays an important role here and is

a crucial link.

Currently, the forecasting system supports three main businesses: sales forecasting, unit
volume forecasting, and GMV forecasii

9 Sales forecasting systemmainly supports the replenishment and allocation of
goods.

1 Single volume forecasting systenmainly supports the operation
management of warehouses and sites.

1 GMV forecasting system mainly supports the customisation of sales
department plans.

4.3.4 E-commerce

JD.comis China'spremiere-commerceplatform, providing highquality products and
services to more tha®50million active customerslhey aim to set the industry standard for
online purchases and assist domestic and international companies entering China. Their

efforts accelerate the expansion of theoexmerce business area.

JD.com has thremain features. The first feature is that they offer a wide range of products
for customers to choose from, such as fresh produce, electronics, apparel, furniture, fast
moving consumer products, and more. The second feature is JD.com's outstanding delivery
speed, which is one of its key competencies. JD.com makes perfect use of its logistics
network across China and dataven delivery technology to provide consumers with

accurate delivery services. Consumers can choose to receive their goods at dhtaine of
choosing, with the fastest packages even reaching customers on the same day. There is
virtually no competition for this outstanding service. The final feature is that JD.com has a

crossborder platform. The crodsorder platform greatly facilitate®Jom's global business,
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helping domestic and international brands enter the Chinese market. It also means that

consumers can buy quality products from home and abroad through JD.com's platform.

4.3.5 JD logistic

JD Logistics is a commercial group under JD Maliablished in April 201 Based on
cuttingedge technologies, JD Logistics is a prominent supply chain solution and logistics

service provider in China

JD Logistics hasptimizedthe integration of logistics servicasreduce intermediaries and
fulfilment times. In order to reach potential enusers as efficiently as possible, its integrated
supply chain technology places inventory at the closest waretmtise potential custoers

Upon receiving an order, JD Logistics can dispatch the products from the closest storage to

the end consumer, resulting in prompt delivery and greater consumer satisfaction.

4.3.5.1 Supply chain technologies

In order to build a complete supply chain covempgtream manufacturing, midstream

logistics, and downstream distribution, JD Logistics has been committed to building an
extensive logistics infrastructure network and has developed several proprietary technologies.
Since 2017, JD Logistics has been opgrits logistics capabilities and resources to external

customers and operating independently of the JD Group.

Supply chain technology is the foundation of JD Logistics and sets it apart from its
competitors. Over the years, JD Logistics has been stemigthits technological innovation

and expenses in all aspects of supply chain solutions and logistics services, including
automation, digitalisation, and intelligence. As disclosed through JD's public financial reports
and official website, as of 31 Decber 2020, JD.com Logistics has obtained over 4,400
patents and computer software copyrights (including those under application), of which 2,500
are related to automation and unmanned operation technologies. By applying technology to
all critical aspects athe supply chain]D Logistics automates services, digitizes processes,

and makes intelligent selections as a result of developing an intelligent logistics.system

4.3.5.2 Logistics Services
Besides warehousing and distribution, JD Logistics also offers expkasrg, coldchain,
and oversea shipping servicé&se integrated model of JD Logistics allows the company to

meet the needs of the market and its customers. The company's efficient logistical services
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assure its clients a positive experience. Intelligapply chains assist the company in

optimising warehouse management, optimizing resource allocation, and reducing costs.

In addition, JD Logistics is not only open to its platform, but it is also open to external
companies. This measure has dramaticatiyroved the delivery service level of the whole

industry.

Almost all products sold on the JD.com platform can be delivered on the same day or the next
day to most cities across China. This solution sets a new global standarohimerce
logistics.JD.coms intelligence and automation are among the best in the world. In order to
assist with their warehousing and distribution work, they have developed numerous types of
intelligent robots, which have proved to be extremely useful during the epidemic, prgvent

the spread of infection and ensuring the company's efficiency. Additionally, their continuous
investment in artificial intelligence and machine learning has enabled them to anticipate
market demand better and increase operational efficiency. Furtleeracoording to

JD.com's website, they are also the first company in China to use unmanned robots for

delivery.
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5 JD.com's performance during COVID-19 and SWOT
analysis

5.1 JD.com operations before the pandemic (with December
2019 as the event point)

According to JDcomis 2019 annual results, JD.com achieved operating revenue of
RMB170.68 billion (US$24.517 billion) in the fourth quarter of 2019, and well ahead of
market expectations of US$23.8 billion.

Regarding revenue composition, JD.con@$2product sales revenue reached RMB 510.73
billion (US$73.38 billion) as shown in Figuré, yearonyear growth of 22.7%, while service
revenue was RMB 66.15 billiofu S$9.89billion) a yearon-year increasef 44.1%. Notably,

the company's service rewge has continued to increase as a percentage over the past three
years, rising from 8.4% in 2017 to 11.5% in 2019.

Unit: RMB Billion
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Figure 4Trend graph of revenue components and growth rate of JD.com, 2017-2019

As shown in Figur® below, JD.cors gross profit reached RMB 84.42 billion
(US$12.62)billionwith a gross margin of 14.6% 2019. This gross profit is a growth trend
compared to the last three years. This growth trend also indicates the economic benefits that
JD.com has achieved over tpast three years and the company's success in supply chain

management and cost control.
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Figure 2 Gross Profit Trend Chart,2017-2019

In 2019, companies in the market will be affected to varying degrees bpjdwtive effects
of the global economy and the trade wars being waged by various countries. This has caused
companies to control their internal costs. Among these companies, JD.com has also chosen to

control its operating costs.

JD.com restructured its internal staff2019. In order to achieve optimal development as well
as improved management, the company shut down some of its businesses that had no
prospects for development. It also adjusted its staff structure accordirggtingdiness level of
different employees to achieve an optimised level of management of the company. This

internal restructuring has led to an increase in the company's overall earnings in 2019.

JD.com's operating expenses include administrative expenadgting expenses, and

research and development expenses. Of these, marketing and R&D costs are the main
expenses alD.com Also, through 2017 to 2019 annual reports, we can seé@hedm

continues to increase expenses on top of R&D, which is a gomaiiot that]D.com

attaches great importance to technological upgrading and innovation. According to the annual
report, JD.com's total operating expenses in 2019 were RMB42.34 (hils&6.33billion)

The operating expense ratio was 7.3%, which was J@\¥&r than in 2018.
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25 8.00%
7.90% 22.23 B~
20 19.24 .80%
14.92 14.62 7.60%
15 12.15 7.40%
7.30%
10 7.20%
6.65 7.10%
5.16 5.49 7.00%
5 4.22
fi= HiEm HEE
0 6.60%
2017 2018 2019
mmmm R&D costs mmm Marketing expenses
mm Administrative expenses—— Operating expense ratio

Figure 6JD.com's Operating Expense Components and Trends Chart in 2017-2019

In addition to this, according to JD.com's 2019 annual report, we know that the company's
most significant expenses are fulfilmenstx) and JD.com has successfully achieved cost
reductions and efficiency gains. The company's fulfilment costs for 2019 were RMB36.97
billion, with a fulfilment cost ratio of 6.4%, showing a downward trend for the third
consecutive year. At the same timath the reduction in the company's fulfilment costs, the
company has more costs to invest in technological development. Improvements in the
company's technology and efficiency have led to an increase in the speed of the company's

logistics services.
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Figure 7 JD.com's Fulfillment Trend Chart in 2017-2019
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5.2 JD.COM's response to supply chain disruptions under
COVID-19

Throughout this section, we will discuss the steps taken by JD.com to enhance its supply
chainresilience in the face of COVHD9. Several critical approaches include the extensive
use of hightech and digital platforms, the ability to adapt their operational strategies to the
impact of a pandemic, maintaining order in the market and limiting tieadpf a pandemic

5.2.1 Support from its digital platforms

Inventory Turnover Days
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Figure 8 Inventory Turnover days 2019Q1-2021Q3

JD.com'’s latest annual report for the third quarter of 2021 showeitsthmatentory turnover
days were 30.1 days, a decreakd.2 days yeaon-year. WithoutJD.com's intelligent

warehousing managemetis drastic development would not have been possible.

JD.com uses big data to forecast and monitor output and make timely adjustments to
production plans. Additionally, they raise the distribution of orders across areas, analyse
future purchase trends, and stock up quickly. Moreover, employ a priority order approach for

pandemic areas, such as Wuhan, to guarantee enough supplies for local pandemic prevention.

JD.com's supplyhain is agile mainly due to its advanced information systems, which serve
as its supply chain's 'braiffhisinformation system allowsstmanufacturing, storage,
logistics, and marketing operations to respond rapidly to unexpected occurrences.
Manufactuers may find it challenging to modify production and sourcing with the traditional

methods, but JD.com's intelligent supply chain management technology enables
Page33 of 63



manufacturers to respond rapidly. The intelligent supply chain management system
continuously dfers JD.com correct suggestions by continuously analysing market data,
allowing them to alter their crucial product procurement. Additionally, analysing thémeal
market and consumer data from many places and proactively advising JD.com on resource
allocation assist3D.comin allocating supply to regions with a demand gap. Additiontily,

platform provides insight into items that are slow to sell and designs its promotions.

In the initial outbreak of the pandemic, an ‘@aénd model' which includef@drecasting and
refilling functions was utilized. By adding data, including historical sales, product attributes,
history replenishment lead time(VI,Torder cycle, and Initial stock into the system, the
multi-quantile RNN delivers anticipated sabesd supplier delivery time. The restocking
responses were actively generated from the mukintiie RNN model. The 'eAd-end

model' was utilized to assist thesteckplanunder COVID19. Thismodelsped the

restockingprocess and enhance@nagement ventory effectively

Replenishment
recommendations

A A
Output
layer

Hidden
layer

Sales Forecast VLT Forecast

Integrated Decision
Making

T Multi-Quantile | Input

RNN ! layer
Integrated Decision
Making «——— VLT Forecast

Sales Forecast 4+

A

VLT Forecast

Historical zales Product attributes History VLT Order cycle Initial stock

Figure 9 End-to-End module
5.2.2 Cooperation with suppliers

Numerous roads were blocked, and distribution was put under unprecedented strain due to the
pandemic. Both independent and branded vendors were puttitithate testJD.com

worked closely with suppliers during the pandemic to assist them in resolving product
stagnation; it also offered customers essential material security via safe methods. For

example, JD.com established a green channel for freshqaquaviders to assist them in
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promoting the sale of thestalled products to minimize their lossel).cominitiated a series
of subsidies to assist platform merchaimisludng financial, logistical and technical support
They also developedseries of measures to assist Hubei province's vendors, including
reduced platform usage fees and free agency operation services during the pandemic.

Catering businesses were also heavily strucK®yID-19, as numerous artiandemic

policy requirements resulted in the closure of many businesses. During the closure, those who
stayed open experienced a considerable decrease in client volume. The industry's recovery
time is questionable when combined with épedemic'sunpredictedstate. At this time,
JD.comestablished a green channel for catering businesses and provided fast delivery

services to expand the options for many catering enterprises.

Many suppliers to independently held businessesigréficantcorporations. However,

suppliers and owners of chain stores are primarily medized and minor businesses that

cannot afford these risks. They are suffering severe financial challenges as cycle durations in
all industries grow. As a result of these ssuJD.com has implemented various initiatives to
assist these businesses. JD.com, in particular, has adopted a proactive approach to shortening

the cycle time to pay suppliers. JD.com was prepaying for items for firms with limited cash.

Additionally, JDcom's supply chain strength enables firms to get raw materials and other
essentials necessary to manufacture emergency items such as masks. JD.com offered to share
its distribution infrastructure with other businesses and help suppliers with delivesagdo

logistic issuesSupplier support also helped relieve the supply bottleneck on the JD.com

platform.

5.3 Coping with merchants

Many offline merchants were forced to close down due to strict prevention andlcontr

policies during the epidemic. In the challenging market environment of the epidemic, JD.com
launched a live streaming platform and provided live streaming training to offline sellers to
help them sell their products via live streamiAg.well asthis, Jingdong planned different
promotions on its platform to promote the sale of products whose demand declined or lagged
during the epidemic. Jingdong provided supporting policies for platform sellers, including

reducing operating costs and providingditraffic.
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5.4 Coping with logistics disruptions
5.4.1 Distribution for hospitals

The pandemic has had a devastating effect on the survival and growth of China's logistics
industry. Consequently, businesses adopt proactive efforts to mitigate the epidemic's
detrimental effect on their operations. At the height of the pandemic, masks, goggles, and
disinfectant water were in limited supply, and JD.com used a variety of measures to guarantee

that hospitals received supplies. They have taken the following measures.

5.4.1.1 Createa green channefor supplies.

In order to be able to purchase a large number of epidemic supplies and geetethe
pandemicarea fasterJD Logistics applied for an emergency transfer orld@ooperated with
third-party logistics to transport esrgency supplies through a green chanhgreen
channel transport system ensures thatgmitiemic supplies caguickly reach hospitals and

epidemic areawhile also managing resources efficiently and increasing efficiency

5.4.1.2 Formation of temporary distri bution teams

JD.comassembled amergencydistribution teanduring the initial phases of an outbreak

The company ensured that pandemic prevention supplies worldwide could be distributed
swiftly and efficiently to hospitals in Wuhan. The team expandeizamand distribution from
Wuhan to Hubei province as the virus spread. Due to the young fleet's enormous workload,

24-hour oncall service has become the norm.

5.4.1.3 Building intelligent delivery robots

JD.cons selfdeveloped intelligent delivery robots, "driverless vehicles," completed the first
batch of intelligent deliveries in Wuhan during the pandemic. Medical supplies were
delivered without incident fromdD.comto Wuhan No. 9 Hospital. As the coronavirus

epicenter, Wuhan No. 9 hospital only receives severe and critical patients; other personnel
apart from patients and doctors were not allowed to enter. The use of a "driverless robot"
avoids the risk of crossfection and improves efficiency. In termsaafpacity, the robots can
accommodate 24 orders at a time. The crew specified a collection time of around 30 minutes,

after which the robot will return automatically to the JD.com distribution center.

Moreover, undeliverable orders will continue to be piaoe the robots, or the customer will
be contacted to arrange a delivery time. The "driverless vehicle" will travel at approximately
30km/h.
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5.4.2 Distribution for residents

Because most people stayed at home during the pandemic, many individuals turned to e
commerce platforms to purchase necessities. JD.com delivers to approximately 300 cities
nationwide, ensuring that residents meet their basic ndddsom has developed a new
delivery method to reduce the risk of infection during the delivery protasscouiers will

deliver the products to the temporary nueiivery statios. Consumers can collect the

parcels themselves after checking the-tiaé parcel logistics informatiodD.com has

launched a "drone" service in remote areas where transportatialelarety are difficult.

Drones have significantly improved the efficiency of JD.coim'sddition, JD.com's smart
logistics warehousing centers, such as the "Asia One" smart warehouse in Wuhan, also use

automated logistics technology.

During the pandemic, staff responsible for deliveageived special training to avgiersonal
contact anddeliveries and pickip proceses werecarried outundertight protective gear

They are required to under@DVID-19 testing, thus ensuring the healthcotiriersin order

to avoid the spread of pandemig$ie non-contactdeliveing method workedunctionally

Despite the massive amount of orders during the pandemic, JD.com's flexible service resulted

in fewercustomer complaints.

5.5 Operation performance during COVID-19

2019 Q4 2021 Q3 Revenue Trend Chart
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1488805 31 1 14
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® Revenue RMB Billion) = Year-on-year growth

Figure 10 2019 Q4 - 2021 Q3 Revenue Trend Chart

According to JD.com's financial resulf).cons net revenue in the first quarter of 2020 was
RMB 146.2 billion, increasing 21% compargearonyear. The company's overall income
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and net profit for 2020 exceeded the company's estimated market value. JD.com's ability to
maintain profitable sales grolwtn challenging times was primarily due to its integrated and
intelligent supply chain. As shown in Figut® above, the net revenue for the entire yafar

2020 was RMB745.8 billion (approximately US$114.3 billion), an increase of 29.3%wgear
year. Netrevenue for the fourth quarter of 2020 was RMB224.3 billion (approximately
US$34.4 billion), an increase of 31.4% yearyear. Revenue has all shown continued

growth.

Most shops could not operate normally under the prevention and control policy during the
outbreak. According to the analysis of data obtained from the Ministry of Transport of China,
the courier business in China was also unable to operate normally. From January to February
2020, China's express delivery industry recorded 6.55 billion paecdecrease of 10.1%
compared to the same period last year. Its overall performance revenue was RMB 86.49
billion, a total decrease of 8.7% compared to last year's same
periodMinistryofTransportofChina, 2020)n particular, only SF Expres3D Express, and

China Postould normally deliver in areas where the pandemic was severe. In this case, the
self-operated business carried out by JD.com enabled the company to grow steadily against

the backdrop of the pandemic.

However, it is worth noting that while tl@&OVID-19 did not have a disproportionate impact
onJD.coms growth, it still brought about some irresistible negative factors. The mainstream
business of the JD GroupJ® Logistics, and the logistics business is the primary support that
keeps thelD Group generallyunning during the pandemic. However, the impact of the
COVID-19 and the government controls on transportation caused JD.com to increase the
costs invested in logistics. As shown in the Figure below, the costs collected for the previous
years show that theompany's fulfilment costs ratio for the fourth quarter of 2019 was 6.4%.
After the breakout ofCOVID-19, the cost of investment in logistics reached the highest since

the fourth quarter of 2018, with a fulfilment costs ratio of 7.1%.
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Fulfilment cost ratio
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Figure 11Fulfillment cost ratio 2018-2020

TheJD Group is an assdteavy operation company, and changes in its fulfilment costs can
also affect its operating costs. The sizdDfcoms orders during the pandenaind the

delivery efficiencywill affect the company's overall revenue profile. As the number of orders
increases during the pandemic, the company's fulfilment costs will gradually decrease. The

reduction in fulfilment costs will lead to greater profitalgifor the company.

5.6 SWOT analysis of JD.com's supply chain

5.6.1 Strengths

5.6.1.1 Brand reputation

Alibaba is JD.com's primary competitor in China. With Taobao and Tmall, Alibaba is China's

largest ecommerce site. Alibaba’'s business model differs frommwlih Taob@ operating as

a C2C platformSimultaneously, starting up a business on Taobao is more accessible than

JD.com. It attracts mormmall merchants to the Taobao platform. In addition, products sold

on Taobao are usually cheaper, thus attracting many censuwhich has contributed

significantly to Alibaba's rapid growth. However, this platform approach will make it more

difficult to manage product quality than JD.com's-sglérated model. Tmall operates

similarly to JD.com's B2C model in that sellers masjuire a brand license to start a

business on Tmall. However, unlike.ddm Tmall is only an online sales platform. It does

not have the same level of control over the complete supply chain as JD.com, which means

they do not have direct control over oducts. JD.com's unique integrated supply chain

model allows them to work directly with suppliers of their products and thus have control
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over the quality of their products. Compared to Alibaba, JD.com's products are generally

perceived to be more quigliassured.

JD.comhas been selfperating for 16 years, so they have high recognition and reputation in
the industry. Both overseas and local Chinese brands are more inclined to work with JD.com.
Also, JD.com has made a massive effort in brand exparaidithey are actively building
partnerships with different brands from overseas. The one that can compete with JD.com in
this area is Kaola, but in 2019 Alibaba acquired Kaola for US$2 billion.

5.6.1.2 High-quality logistics experience

JD.com's unique integratiaf warehousing and distribution has significantly reduced

logistics time. Most of the products sold on the platform can be delivered on the same day or
the next day. This quality service experience has undoubtedly increased guests' recognition of
JD.comand reduced the probability of customer churn.

One ofJD.coms famous and influential services is 211 Limifidche Delivery. This service
can provide samday delivery if an order is submitted before 11:00 am and the next day

delivery for orders submitted fuge 11:00 pm.

In addition to this, JD.com also offers a fixtihe delivery service. Customers can ask
JD.comto deliver the package at a specified time. At the same time, JD.com will place the
parcel at the specified location within the specified tifrtes service significantly reduces the

risk of lost and damaged parcels.

According to a report by the state post bureau of CliDa;on’s effective complaint rate in
December 2020 was 0.002, much lower than the average effective complaint rate of 0.22 for
all Chinese courier companies, with the complaint rateddtays, breakagend lostall

underthe industryoverallStatePostBureauofChina, 202Eyom theselatg it is clear that the

high security, fast, and high quality of service are the strengths and core competedies of

Logistics.

5.6.1.3 The layout of the intelligent supply chain
JD.com's intelligent logistics technology empowers its supply chaitomated warebuses
and other intelligent equipment increase efficiency, provide stability and seeumity

decrease expenses for human ressiFurthermore, the integrated logistics and
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warehousing system reduce transportation costs and assures company contiimgity du

periods of vacation and crisis.

The beginning of the outbreak coincided with the Chinese New Year méigncouriers had
already stopped delivery services before the Spring Festival. Howl®/eogistics has

always adhered to the service concdptai closing for the Chinese New Year, which has
enabledID.comto have sufficienhuman resources and material resources to operate during

the outbreak, thus ensuring the regular operation of goods during the pandemic.

In order to enable deliveries taagh customers effectively during the pandemic and to the
risk of infection, JD.com used its big data platform and intelligent supply chain to enable the
delivery on the front line durinGOVID-19. On 6 February, thdD.comés self-devel oped
intelligent robotshad successfully delivered supplies to the Wuhan No.9 Hospital. It is the
first order delivered by intelligent robots since the outbreak. After the successful launch in
Wuhan,JD.comhas also launched intelligent deliveries in ottagties. JD.com haslso
implemented a drone delivery service model in some areas of Hebei Proventetraffic

conditions.

5.6.1.4 Technology

Everybusinesanit in JD.com strives for innovation and improving its advanced technology,
which has become one of the company's higitdigThis is particularly true dfD.coms
TechnologyX department. This department is a team of several internationally renowned

experts in artificial intelligence who have contributed to automaliihgonis supply chain.
Automated warehouses

In 2017, JD.com completed the
construction of the firsivholly

automated warehouse in the world

Although Amazon achieved

==

automated picking back in 2014, its | _
warehouses are nhtlly automated. Q.;‘VS

JD.coms warehouses are fully — N NS N -
g.’p TN TS NG

automated for product entry, storage; == R | ,
| = s . NG g S 3 \,—;:3
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packaging, and picking. The Figure 3 Robots handling of parcels(source: JD.com)
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warehouse can handle 9,000 packages per hour, which is equivalent to the workload of 180
manual sorting machines. The fully automated warehbaseertainly helped JD.com save

on human error costs.

In addition to having advanced technology, JD.com's approach to logistics management is
also very advancedD.comuses integrated warehousing and distribution to complete its
logistics work.

Delvery (line-haul transportation, last-mile delivery

L } Reverse lcgistics
_____ — 3t M,
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I I :
I I .
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Dealer warehouse ] Short-haul ;‘i—. !
I tran ” '\>rl'dul| n : il
‘ First-mile I MSporRatior I Store 1 delivery @ ® @
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I 1 Inter-store 1
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Reverse logistics 1 Reverse logistics Self pick-up
I i ; 1 1 End customers
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B nfrastructure provided by JD Logistics
—  Services provided by JD Logistics

Figure 13 JD.com warehousing and distribution process (source:JD.com)

Figure 14 Fully Automated Sorting Centre (source:JD.com)

JD.com built its first fully automated sorting center in Shanghai in 2018. This cnter can
handle 20,000 orders per d&@oreover, the entire center employs only four people for robot
inspection and maintenance, which is undoubtedly a significant breakthrough in saving

human resources.
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Unmanned supermarkets

In addition to the breakthroughs

RANXEAET

in logistics,JD.comhas also
entered other areas such as
supply chain financing and
blockchain. The unmanned
supermarkets set up p.com
to attract investment have been |
all the rage in China for several
years nowJD.conis unmanned

supermarkets are open 24 hoursy

a day, allyear round,
Figure 4 JD.com Unmanned supermarket (source: sznews.com)

significantly reducing labor costs.

Customers need to scan a QR code for-finsé entering the unmanned supermarket to tie

their identity and payment information. When they revisit the shop, they only need face
recognition to enter the shepthout scanning the QR code again. The supermarket uses

RFID technology to achieve passive product counting. Customers walk through the checkout
lane and leave the shop with automatic checkout. The whole shopping process is completed in

the "no perceptidhsituation.

Delivery robot

Another innovative technology of : e
JD.comis the delivery robot. The ; Sl L
delivery robots developed @p.com — |
have a delivery range of 50 kilometers“ ‘ il m“ mw - 3 o el .

il [ONS/SLIY
and can put 12 parcels per vehicle.

Generally, JD.com's delivery robots are
used for lasmile deliveries in urban

areas. The delivery of robots can be

applied to almost all life scenarios,

such as schools, communities,

PFigure 5 JD's delivery robot (source: sohu.com)



shopping malls, offices, etc. JD.com was also the first company to use robotic delivery to

prevent personnel contact and infection during the COlAperiod in Wuhan
Drone

JD.com has developed multiple types ¢*
drones to reach rural China, each with

particular set of skills. JD's drones can
carry 1,000 kg and travel 100
kilometers, which will be theew
delivery method for rural areas that
have not yet benefited from the ease o
online shopping. Drones provide for a
more efficient distribution of logistical
resources bwyliminating the cost of

b”ngmg items to remote areas by car. Figure 6 JD's Drone (source:chineseonline.se)

5.6.2 Opportunities

The spread of the Internet and the rise of the economy

With the growing popularity of the Internet, many potential consumers will enter the market.
According to a report by China's National Bureau of Statistics, the number of people with
Internet access in Qi was 1.032 billion by the end of 2021, including 1.029 billion people
with cell phone access. The Internet penetration rate was 73.0%, including 57.6% in rural
areasgStatistics, 2022)urther, mobile devices, 5G, and the Internet are all gaining pdgula

in China. This new market and customer base will greatly benefit¢cbenenerce and

logistics industries.

Of the total number of Chinese Internet users, youth and rrédpd people are the

mainstays of the online population. This segment of the population has more experience in
online shoppinglnstead of purchasing cheaper products, they are concerned lmootetse
guality of the product and the quality of servidB.com uses big data to analyze consumers'
behavior and preferences. Through the use of technology, JD.com can provide consumers

with more appropriate products and a more satisfying user exparienc
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In addition, China has a rapidly rising middle class.shown in Figurd.8 below, according

to a McKinsey study, it is estimated that percent of urban families and 56 percent of urban
personakpendingvould belong to China's middle class by 202hina’s middle class is also
shifting its consumption preferences from toast to highquality products. This also creates
an opportunityfor JD.com as its products are of better quality than Alibaba's. At the same
time, JD.comhas more welknown overseas brands, which heJiscomcater to future

consumer trends.

The magnitude of China's middle-class growth is transforming the nation.

Share of urban Urban private Income Projected growth of
households,’ % consumption,’ % segment” private consumption,
CAGR,® 2012-22, %
100% = 256 357 10,048 26,804 10.3
million million billion billion
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14 Affluent 19.6
)
54
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16 16 Mass middle class -3.3
5 Paor -1.5
2mz2 2022 2012 2022
Figures may not sum to 100%, because of rounding; data for 2022 are projected.

nnual cI|SJ031bIn|rcome per urban houser 1c>ld in 20 1ure= terrm-. afI.Jen 341\3 01“
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to $16,000 to §:
$16,000); poor, 60,000 renminbi (equivalent to <$9, UCD|
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Figure 7 The magnitude of China's middle-class growth(source: McKinsey)

Government support

The government implemented a variety of economic reforms after the outbreak of the
epidemic to facilitate the recovery of the market econdrhg. government has proposed tax

and fee reductions for thegistics industry, such as reducing road access costs and rail and

air freight charges. This policy has enabled companies to reduce logistics costs and stimulate

competition and recovery in the logistics industry.
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5.6.3 Weakness

High capital investment and longapital recovery period

SinceJD.comstarted building its logistics in 2007, it has invested much money in technology,
talent, and infrastructure, which has undoubtedly placed a substantial financial burden on the
company. According tdD.coms annual regrt, JD.comhas invested RMB 12.1 billion in
research and development since 2018. In terms of profit, JD Logistics' gross margin for 2021
is 5.5%, which is a margin of improvement from 2.9% in 2018. However, JD Logistics'
financial report analysis showsathits profit and loss situation in 2021 is still a loss. In the

long run,JD.comis trending towards turning a loss into a profit. However, because the
company invested a tremendous amount of money in the initial stage, the payback period for
the capitainvested bylD.comwill be relatively long from the current financial analysis,

which has a huge investment risk for the company.

Limited delivery area

Although JD.comhas built warehouses and logistics networks in major cities throughout
China.However, tay still do not have full logistics coverage in some remote cities, suburbs,
and sparsely populated areas. Some of the more establishepattyrdogistics companies

can deliver to these areas. For example, China Post is the only logistics company in the
country that can deliver things to every corner of China, wlizlsomis currently unable to

do.

Warehouses ~1,300 warehouses
GFA® 23+ million sq.m.
Delivery o

personnel 200,000 pp!

Asia No. 1 smart 5 < oo
megawarehouses ‘41 projects in 31 cities

Geographic Almost all
Coverage counties & districts in China

Figure 19 JD Logistics' Scale in China (source: JD.com)
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Difficult business management

As JD.comexpands its scale, its management has become increasingly difficult. For example,
in terms of personnel managemestiployees also increase as the company's scale expands
The uneven quality of the employees also poses a challenge to the coAgpaameof the

cities are located in remote mountainous areas, their economic development and infrastructure
is far less developed than that of large cities. These remote cities pose a challenge to JD.com's
warehouse managemeiherefore, whilelD.comis developng, its management problems

are gradually exposed.

5.6.4 Threats

Competitors and technology

As the world's largest online@mmerce platform, Amazon has 80 warehouse sites and
efficient and leading warehouse management worldwide. At the same time, Amazoiithas bu
several largescale distribution centres worldwide and has divided the management of the
different distribution centres. In addition, Amazon uses big data analysis to filter out the
optimal distribution path to better solve the end distribution proflé€dn the contrary,
althoughJD.comhas been expanding overseas these years, its scale is inferior to Amazon. So
Amazon will have more experience th#b.comin global supply chain management. In the
meantime, Amazon has an excellent cloud computing sertie AWS system, which allows

it to use big data capabilities fully. This system helps upstream and downstream supply chains
to reduce IT input and maintenance costs, thus increasing the efficiency of the entire supply

chain system.
Low penetration of nes technologies in less developed cities

While JD.comhas continued to build modern warehouses and digitalised intelligent logistics
information platforms in major Chinese cities these years, most of them are in developed
cities or densely populated ared<China. For some rural areas and remote cities, digital,
smart logistics technology penetration is not high. At the same ditnepnis selfbuilt

logistics network does not cover all cities in China, so it still uses-glarty logistics for

delivery inareas thaiD logistics cannot reach.

Unstable international situation
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Relations within different governments can affect economic cooperation between countries
and business abroad. For example, Huawei and its 5G business is one of the most affected in
theUS-China trade war. In a similar trade waD.coms overseas business may also be

affected by the relationship between countrd&comhas been committed to expanding its
overseas business for many years, and its main overseas markets are conaentrated
Southeast Asia. In terms of the current international situation, the relationship between China
and several Southeast Asian countries is still relatively friendly, so it is more favorable for
JD.comto develop its market in Southeast Asia. However gtieeno way to predict long

term international relations. Suppose there is a sudden conflict between China and other
countriesand it will inevitably affectJD.conis business in overseas marké&iserefore

JD.comshould prepare strategies to deal with unexpectecteve advance.

OPPORTUNITIES

1.The spread of the
internet and the rise of
the economy

2.Government support

Figure 20 SWOT analysis of JD.com's supply chain
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6 Discussion

In this chapter we will examine the performance of the above literature and determine

whether the data backs up any of our current idBasoveries and concepts.

Proposition 1: Supply chainsbecomeincreasingly susceptibleto disturbance asits length

and complexity increase.

Global supply chains remain vulnerable to the continuing outbrea®WiD-19, with

multiple outbreaks plaguing nmat manufacturing nations and many disruptions to supply
chains due to difficulties with international transportatidrany countries have been forced

to reflect on the independence and autonomy of their supply chains in the wake of the
pandemic. Meanwle, the pandemic exposed supply risks in the emergency supplies industry.
Despite the end of the epidemic, the length of global supply chains is likely to shorten. A
trend of localisation of industry chains can be expected after the end of the pandemic.

In addition, the global production network is interconnedBased on our literature review
and case studies, it is clear that both global industry chains and global supply chains have
been adversely affected by the outbreak, including forced shutdowrenfacturing, labour
shortages, logistics disruptions and backlogs of gobius end consumer will ultimately be

the one affected by these problems.

The appeal discussion has led us to concur with proposition 1, which states that supply chains

become more susceptible to disruption as they grow in length and complexity.

Proposition 2: COVID -19 hashad a significant negativeimpact on global supply chains

and hasalsocontributed to the rise of e.commerce.

Both theoretical and research show thag of the pandemic's significant effects was that the
firm's capacity could not meet urgent neegdiguntries introduced varying degrees of
preventive control policiesnderthe pandemideadingto road closures and flight
cancellationsCommodities had téind anotheralternativeof transport, which led to an
increase in the cost of gogdsdthe risen pricénad to be borne by the end custonvghen

the outbreak brought Chinese manufacturing facilities to a halt, many worldwide merchants
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and producers cddi not get the supplies they needed and were forced to shut down their

businesses.

A further impact of the virus is greater demand volatility. The purchasing behaviour altered
significantly during the pandemic. Some consumers started to-payiieg due tdahe

pandemic. This is supported by the theoretical findings, which refer to significant swings in
need that many businesses were unpreparat While the company in the case study made
it through the pandemic, others did not fare as well.

In addition,the various quarantine and lockdown policies during the epidemic led to a shift in
how people shopped. In the case study, it can be observed that since the alfbceats

sales have shown an upward trend compared to the same period in previouBygalso

confirms that the epidemic has changed people's consumption behaviour and thus contributed
to the development ofeommerce.

Fromtheabovediscussionit is clearthatboththeoryandpracticeverify that COVID-19 has
seriousadverseeffectson both businesseandsupplychains.Sowe canconcludethatthereis
anegativerelationshipbetweerthem.At the sametime, becausehe epidemichaschanged
people'daily shoppingbehavior,onthe otherhand it hasfacilitatedthedevelopmenof e-

commerce.

Proposition 3: With the appropriate strategyin place,the supply chain is resilient to

withstand unanticipated criseslike COVID -19.

COVID-19 has exposecbmpanies mugilan for potentiainteruptions and build more

resilient supply chaindAccording to JD.com'sasestudyanalysis, sales are typically
forecasted based on historical data, and inventory is prepared so that there is enough
inventory to satisfy consumer demand. Masks and other pandemic items are not usually in
high demand duringonpandemic periods, so they are in short supply in warehouses.
Upstream suppliers have also limited their production capacity. Since the outbreak, these
commodities have increased in demand, causing panic buying and stockpiling. If it is

permitted to paic buy, the supply of these commodities will not be fully utilised.

Scientists afD.comSmart Supply Chain predicted the demand for epidemic supplies by
creating an algorithmic model based on the data collected from the platform. This allowed

stockpilingto be avoided in neepidemic areas. The model foresdhe demand for
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pandemic supplies, ensuring that the limited supplies are allocated to where they are most
needed. Additionally, procurement staff mobilised upstream manufacturers to increase

production capacity and speed up delivery.

Furthermore, there is the issue of logistics capacity. The outbreak occurred during the Chinese
New Year holiday when most logistics workers were still on break. Logistics and distribution
have become more diffittbecause of the partial closure of transportation rodi2€omhas

solved this problem by optimising its warehouse network. Numerous essential supplies
bypassed regional transportation systems and arrived directly at warehouses in the city during
the @ndemic. In response to the efforts]bf.com theavailability of products of its platform

has remained stable.

Based on the analysis above, we remain positive about the third proposition. With the right
and effective strategies in pladke supply chain's resilienagan bemproved to ounteract
differentkinds of unexpected disruptions.

Proposition 4: E-commercehelpsretailers adapt and survive in crises.

The global pandemic and geopolitical turmoil have significantly impacted economic activity
over the past twgears. There has been a significant shift in consumer habits and the digital
platforms used to conduct business. Today, the risecofranerce has contributed to the
ability of businesses to operate and launch their operations more quickly and easgtttirin

recovery and growth of the new normal.

A case study odD.comdisplays a pattern of innovative thinking, with the company shifting
its activities to digital platforms. This is whereby they expanded their market potential,
reduced costs, increased oga@nal efficiency and competitiveness, and adapted to the new
environment. Promotingeommerce is one of the solutions that companies prioritize.

Furthermore, it is an inevitable trend to ensure companies survive and gro@Q@¥tdp-19.

According to tke above discussion, we agree with the fourth proposition tbatenerce

assists retailers in adapting to and surviving crises.

Proposition 5: The right logisticsmodelsand the useof advancedtechnologyhavea

positive effecton e-commerce.
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From the resits obtained from the case study, we see ibatomhas implemented risk
management measures, predicted market demand through big data analysis and machine
learning, and increased inventory in advance for products in high demand, which was very
valuable v them duringCOVID-19. By creating redundancies, companies must invest

additional funds and the risk increases.

It can also be concluded from the case studyJbatonis selfbuilt integrated supply chain
modelprovides participants with the ability to@ess information from across the supply

chain rather than relying on third parti&y using this model, redgime data can be collected,
analyzed, and shared in the supply chain, allowing for the coordination of activities and
processedn this way, corpanies will be able to gather marerrectand timely data,

allowing them to base their decistomaking better and improve the efficiency of their supply
chains.However, several risks are involved in implementing transparency in the supply chain

that need to be aware, such as cyattacks and leakage of sensitive information.

Enterprisesnay need to collaborate with other organisations to contain the damage caused by
widespread disruptiongurthermore, the company's operating plamsbEmodified as

needed. Additionally, before the pandemic, JD.com established several advanced technologies
for forecasting, automated restocking, and network optimisation of warehouses. These
technologies were used to support the implementation of gaatdictics. Other modern
technologies, such as automated logistics, helped alleviate the logistical difficulties created by

the epidemic.

In light of the discussion above, we agree with proposition five titatniEmerce can be

positively affected by the pper development of logistics models and advanced technologies.
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7 Suggestions on countermeasures for supply chain
disruption and how a supply chain should build up
resilience in its system through lessons from JD.COM

7.1 Establishing supply chain emergency mechanism and
strengthening risk management

In global economic integration, it is essential to establish an efficient and rapid response
mechanism between enterprises in the industrial chain and between goverfonertample

an early warningystem for emergencies, a crisis management systeng@tganies should
also improve their early warning systems, establish partnerships with different suppliers and

share information to establish a comprehensive early warning information network.

Severalaspects of supply chain operations need attention: firstlynédaessaryo pay

attention to the supply and demand side, for example, to make effective forecasts and
assessments of the impact of the pandemic on the market in terms of supply and demand.
Secondly, the disruption of the logistics and transport chain cause®¥iD-19 has led to a
massive backlog of goods at the hub poiltequires the establishment of alternative

logistics systems to share the pressure of the original logistics thaieover, in terms of
information sharing, each party in the supply chain has access to a full range of timely
operational data and information, thus improving the resilience of the company's supply chain
and operations. Furthermore, it is also essetttitdcus on the adequate adjustment of the
payment and settlement cycle for purchases and sales to ensure the efficient turnover of

capital flow.

The pandemic's impact on the supply chain is becoming increasingly severe, and companies
should promote thedansformation of the supply chain from centralised to distributed and
promote the diversification of the supply cha@©VID-19 has exposed the problem of many
enterprises relying too much on a single supply source. The epidemic outbreak has posed a
fatal threat of supply disruption to the supply chain. Companies should seek multiple supply
sources locally or in the nearest region where possible. Then build additional buffers for vital
raw materials and supplies in case of emergencies to reduce supptihaisésuld disrupt

supply chain operations. Enterprises should accelerate the construction of a flexible supply
chain system and cooperate with suppliers from multiple countries to expand supply channels.
It will help enterprises avoid the risk of supplyain disruptions and promote their

development from centralised to distributed diversification.
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COVID-19 has also made people aware of the importance of optimising intelligent logistics
emergency measures. Firstly, companies should set up emergencyedspamnsand

implement a 24our operation systerAdvanced technology facilitatesitomaing,

visualising trackng, and contrding emergency suppliaa supply chainsSecondly, through

big data prediction, rescue supplies should be allocated to tlesponding areas to avoid a
shortage of supplies. Finally, it is crucial teexeamine the shortcomings of smart technology,
big data forecasting, emergency measures, and response time revealed by the pandemic to
optimise the emergency response plan further

7.2 Promote the use of digital platforms and advanced
technologies

Under the impact of the pandemicgcreased digital capabilities enable companies to

anticipate market trends and potential risks, prepare for potential risks, and improve their data
processig capabilities. The use of digital technology can improve supply chain resilience in
the face of disruption and accelerate its recov@igital technology can enhance information

processing capabilities and enhance the visualisation and traceability of the supply chain.

The construction of a digital supply chain requires multifaceted considerations. For situations
where a low level of digal capability is present, and a high level of supply chain risk exists,

it may make more sense to use a tpiadty digital platform instead of developing its own.
Furthermore, companies with digital capabilities and high supply chain risks can birild the
digital platform and improve the supply chain network's efficiency by collaborating with

stakeholders.

In terms of technology, information systems, sensors, and other technologies in storage
automation should be strengthened. There should also bergrsatef intelligent robots and
mechanical equipment to replace most human resources and reduce errors during operations.
Al facilitates efficient resource allocation and improves production and management
efficiency through increased use of resour&gsrancing industrial automaticadlows

artificial intelligence and robotics to serve production and management better

As COVID-19is contagious, enterprises must accelerate the improvement of logistics
facilities and equipment, achieve automation, and imptgraontactless distribution in the
lastmilesof delivery. This pandemic also presents an opportunity for companies to innovate

in technology and improve service quality. Through the case study of Jingdong, we learn
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from practice the advantages of robsteh as unmanned vehicles and drones imtast
delivery. In the future, companies should strengthen their research in areas such as artificial
intelligence and big data in order to achieve full automation and digitalisation as soon as

possible

7.3 Optimising e-commerce logistics service

E-commerce platforms carooperateheir logistics with other thirgharty logistics companies to
make deliveries taustomersn postlockdown affected areas a top priorift the same time, in

the event of an epidemic, open emergency transport routes in the epidemic zone, design
transport links for merchants with different order volumes, allocate capacity resources,
effectively arrange for dispatchable staff to be on full duty to support online order picking,
maintain picking and shipping efficiency, and guarantee merchants' delivery kpeed.

addition to this, there is a need to strengthen th@uch pickup and delivery seice to

ensure epidemic safety. For merchants whose cargo is not located in the epidemic area, the
platform can provide sutvarehouse and transfer services to ensure order fulfillment. For
special needs, the platform can coordinate transport resourcesivdtparty transport
companies and adopt unconventional means such as chartered flights and ships to speed up

logistics operations.

7.4 Recommendations for management

First, we recommend converting to a more digital supply chain, which will increase
transpaency within the supply chain. This will require some time, as the technology has to be
mature to achieve this. Cyberattacks and data leaks are possible within the digital supply

chain, and we must be aware of these potential risks.

Another recommendatias to develop a risk mitigation plan in which suppliers and
customers are listed, and the risks associated with them are ar(@kséd 2020)

Digitalization and automation will gradually replace manual analysis and operation in the
future i.e., to have redime information @ the supply chain participants and risk predictions.
A risk analysis of disruptive events will allow a firm to deal with disruptions better and

recover faster.

Safety stock is also recommended for companies with products that are essential to their
operations. These problems are severe when suppliers are feocatadilin areas prone to

natural disasters such as hurricanes and earthquakes. Therefore, firms will be less susceptible
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to shortages of these components and will be able to maintain their capacity to continue

production even when these components beccaress.

In addition, the pandemic has revealed the importance of flexibility in managing and using
different ways of working. For example, working from home and video conferehairey
allowed businesses to continue operating despite the adverse conditosglering the
uncertainty of the future, improving flexibility to company management and project running
helps increase the company's resilience to disruptions.

7.5 Strengthening infrastructure

China experienced a new wave@DVID-19 outbreaksn March 202. This latest outbreak
has affected various provinces and cjtlagt Shanghai has been more severely affected. On
March 28, Shanghai implemented a citywidekdown As a result of thisutbreak even
JD.com which has aobustsupply chain, was affectdwy logistics problems. Th&D Group
hassupportedShanghai bylispatcling manyfoods, medicine, and other essential protection
items to the cityAt the same timehousands of courieggovidematerial delivery services

on the frontlines in Shanghai. Hewer, as thdD logistics fleet was trapped on the highway,
severallD logistics warehouses were under closed copgrmdcouriers alsdadto stay at

home due to control regulatigrso the delivery had to be postponed.

In terms of logistics issues, capacity increases can only temporarily resolve problems. The
supply chain's resilience should be further improved by strengthening infrastructure in the
medium to long term. Developing re@he information updates and shayiwill help achieve
parallel logistics and data flows. At the same time, big data platforms can provide digital
support to the logistics industry based on analysis and research. For exegigties with
exclusive routscan be established to assist wittiveringpandemicapproved supplies.
Realttime information about the logistics situation around the country, including information
about drivers, goods, and driving routes, can be accessed-tmrealnline. This enables
efficient closedoop managenmd. In order to improve quality and increase efficiency in

logistics, it is essential to speed up the digitalization process.

7.6 Taking an active role in social responsibility
The impact ofCOVID-19 was more significant than previous natural disasters ornrate
accidents, and almost every industry was affected by itp&ihémic's impact has caused

disruptions in the supply chain due to delivery obstacles, labor shortages, and other issues.
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Whendisruptions occur, companies and governments can work together to establish green
channels in the supply chain. For example, during®¥1D-19 outbreak JD.comand the
Hubei government worked together to develop a supply chain platform to track emergency
supplies' supply, inventory, and delivery informat©hinaNewsService, 2020) his

platform provided companies with practicalarmation on supply and demand and

maintained order in the market.

Companies should actively contribute to society when emergencies occur. For example,
duringthe COVID-19 outbreak JD.comtook theinitiative to take up delivery service in
infected areaBy 10 February 202Q@D.comhad delivered more than 2,000 tons of epidemic
prevention supplies and emergency supplies to Wuhan and surrounding
areagChinaNewsService, 20200 addition,lts proactive approach to social responsibility
allows JD.com tdoetter understand the current market status and trendobect more
accurate market data, which can help them forecast and afaywemarkets and needs

more accurately.
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8 Conclusion

A worldwide supply chain has been severely affecte@0YID-19. Using JD.com as a case
study, we examine its supply chain and its strategies to deal with the pardeithie

significant issues affecting the retail sector. According to the case study, JD.com's supply
chain hagjoodresiliencedueto its unique integrated supply chain model. As a result of the
integrated supply chain model of JD.caeffjcientcooperationdata exchange, and flexibility
can be achieved. This model allows JD.com to adapt its strategy to different situations and

conditions quickly.

Although JD.com has managed to resolve the various problems effectiveGQN#D-19
caused during this pandemiwwever, it has to be noted tli&.comhas invested a massive
amount of money in its technology and equipment, which will also affect its ability to
withstand risks. Thus, this also provides insight for the retail industry to consider risk

management @ects as part of its daily operations

In addition, this thesis contributes to the analysis of future supply chain resilience. Currently,
most research on supply chains is conducted through interviews, which requires a significant
investment in time and feirt. Our research reveals the possibility of using operational data of
companies to analyse the supply chain resilience. In addition, valuable operational data can

help companies analyse the shortcomings of their supply chains.

In terms of future researcive suggest exploring the potential benefits of digital supply
chains. Further, we recommend examining how new technologies @acobgorded into

supply chainsWith its intelligent supply chain and technologyy.commakes a good

starting point. Moreover, we recommend that further resdsgaarried out regarding how

the various risk management strategies camsbd together. Some academics argue that there
is a lack of explanation regarding how to combine riskesgias or how to use different risk

strategies in different situatiofMishra, Sharma, Kumar, & Dubey, 2016)

Under the influence of thiBOVID-19, technologesplay a crucialole in the practice of-e
commerce. Advanced technology can increase the efficiency and effectiveness of supply
chain management. It is believed that future technologies such as the Internet of Things (loT),
big data analyticsand cloud computing may dpla realtime and intelligent decisiemaking

to enhance-eommerce logistics and operations.
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