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GLOBAL SUPPLY CHAINS IN PANDEMIC

In the course of the research, the theoretical approaches to determining
the content of the process of formation of global supply chains were considered. The
impact of the COVID-19 pandemic on international trade in the EU region is analyzed
and the main features of this impact are identified. The main features of the response
of international corporations to the challenges of quarantine restrictions are substan-
tiated. In particular, the current trends in changing global approaches to the formation
of supply chains and the formation of priorities for their development in the near future
are analyzed.

Keywords: supply chains, COVID-19, the transformation of supply chains,
industry 4.0, automation, supply efficiency.

Background. Nowadays, managers of large enterprises and multi-
national corporations understand that it is not enough to simply manage
supply chains, reducing this process only to increase the organizational and
financial efficiency of supply chains. In the context of the economic crisis
caused by the COVID-19 pandemic, many companies are now actively
implementing risk management mechanisms to ensure uninterrupted
supply. Therefore, it is important to focus on a responsible approach to
improving global supply chain management. This will overcome a number
of risks in the field of failure of supply and adaptation of supply systems
to the conditions of quarantine restrictions.

The rationality of the formation of global chains involves
the minimization of funds for their organization and the economy of supply.
Negative phenomena in inventory management for many companies in
a pandemic are either a shortage of certain stocked resources, or an increase
in inventories. In order to reduce the costs of transportation of goods, it is
necessary to use motor vehicles efficiently, which can be achieved under
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the conditions of delivery of goods not in a random selection, but in
a complete range of products.

Analysis of recent researches and publications. C. Diaz-Mora and
G. E. Lopez [1] paid special attention to the organizational and information
support of global logistics processes. The authors pointed out that in the
modern world, the processes of the formation of global supply chains are
based on the widespread use of information systems in supply chain
management.

E. Brynjolfsson, F. Eggers and A. Collis [2] investigated the main
stages of supply chain formation in the organization of production processes
and distribution of finished goods. The authors considered the economic
preconditions for the formation of supply chains in the face of ever-
increasing competitive pressure and globalization of the market. According
to the authors, ensuring the competitiveness of enterprises should be done
by reducing logistics costs and increasing the level of quality of goods.
Particular emphasis on reducing logistics costs is placed on the development
of information technology that allows you to quickly and efficiently coordinate
all stages of the movement of goods.

The work of K. De Backer and S. Miroudot [3], who studied the
peculiarities of the development of global supply chains in different regions
of the world is noteworthy. Supply chain management was considered by
the authors from the standpoint of the marketing approach, namely in terms
of building sales channels. In our opinion, this approach is especially
important for the development of Supply Chain Management methodology,
as it should be based not only on the influence of factors of logistics
development but also on the influence of factors of the company’s
marketing environment.

R. Stollinger, D. Hanzl-Weiss, S. M. Leitner, R. Stehrer [4] investi-
gated methodological approaches to the construction of supply chains,
supply chain management tools. In the process of critical analysis, they
highlighted the main achievements and contributions to the development
of supply chain management methodology. Researchers have argued that
to improve the efficiency of a company’s management, its management
must have all the strategic aspects of supply chain management.

V. Kulik, V. Marchuk, O. Garmash, A. Zakharchuk, Yu. Gradysky [5]
noted that the general trend of using a process approach in management has
defined modern logistics as supply chain management (SCM) based on the
concept of logistical integration of functional business processes and chain
self-organization of interfirm economic relations of enterprises and organi-
zations — supply chain entities. According to the author, individualization of
demands and dynamism of consumer behavior, accelerated pace of innovative
technological change, the formation of a single economic and information
space have created the necessary conditions for in-depth positioning
of supply chain actors and their effective interaction. Thus, the global
supply chain is proposed to be defined as a closed cycle of movement and
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transformation of primary resources (intellectual, material, energy) into end
products of demand — ie as a «loop of business processes of a spiral nature» —
with subsequent renewal or loss of initial need or new need.

T. Kolodizeva [6] noted that the key trends are characterized by
increasing complexity of new entities (hybrid relations «competition +
cooperation») and the number of parameters that shape the international
environment. Investigating global trends, which are covered in the global
programs of The World Economic Forum, as well as in the works of
famous economists The World Trade Organization and Fung Global
Institute, logistics solutions in building global supply chains are reduced to
the following parameters: changing consumer needs and emerging new
expectations; network economy; globalization and complexity of logistics
processes; environmental instability; sustainability of system development;
increased risks; lack of reliable infrastructure; growing government
restrictions and barriers. The complication of market relations in the supply
chain from the standpoint of taking into account the time factor and
customer-oriented business has led to the transformation of supply chains
into network economic structures, to the formation of economic relations in
a special business environment — network economy. Organizations and
enterprises are becoming more part of the network economy.

P. Pananond [7] noted that the international nature of corporations
is reflected, in particular, in the form of global supply chains, the effective
operation of which in the international market is ensured not only by
the value of assets located in many countries, but also supply chains the
products they produce in the markets. Their role is not limited to efficient
delivery and stream synchronization. This is evidenced by the evolution
of the concept of supply chains, the adopted criteria for assessing the
effectiveness of their work. According to the investigation results, it can be
observed the different approaches to the formation of concepts, goals and
objectives of supply chains, among which should to highlight traditional
functions, such as coordination of flows of goods, information and money
flowing through the entire chain. At the same time, other researchers are
trying to approach this issue with a broader definition of the strategic role
of chains, which is associated with the implementation of the concept
of doing business, and supply chain management is identified with the
management of the entire network of enterprises.

M. Cooper and L. Ellram [8] analized the features of supply chain
management in the context of the formation of the procurement strategy
of the campaign. The study was based on statistical observations of a number
of international companies engaged in procurement.

Directly to the principles of F. Kotler it can be noticed that Supply
Chain Management and the construction of marketing strategies are
interrelated processes [9].
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For Tom Davis, the term supply chain management became widely
used in the practice of logistics management in the early 1990s, which
required the systematization of scientific approaches to determining the
essential characteristics of this concept. Tom Davis pointed out that supply
chain management is a prerequisite for the successful development of
supplier management, ie the process of distribution of goods among
customers. Based on this, the author substantiated the methodology
of supply chain management, which is based on the provisions of successful
development of the supply chain of goods and takes into account all its
principles [10].

According to J. Carlos work consists of 4 sections, which include issues
of modeling and optimization of supply chains. To carry out the procedures of
optimization of supply chains, the author proposes to use the methods
of mathematical linear programming, including the number of solutions
to transport problems of different levels. Particular attention is paid to
methods of studying the influence of factors on the processes of building
logistics chains [11].

The aim of the paper is to define the COVID-19 pandemic impact on
the global supply chains.

Materials and methods. The study involved the use of a number
of general and special methods. General scientific methods of theoretical
analysis are used to compare the approaches of different authors to the
views on the formation of global supply chains. Methods of critical analysis
of sources, content analysis, semantic analysis of the use of scientific terms
and references to them were used. During the study of the impact of
the COVID-19 pandemic on global supply chains, statistical data analysis
methods were used, including time series analysis, assessment of the
structure of economic phenomena, and assessment of growth rates.

An important element of the research methodology is the formation
of a sample of information indicators for statistical analysis. For this
purpose, the statistics of the World Bank and the EUROSTAT resource
were used. The study was limited to the European region.

Results. Examining the peculiarities of the development of global
supply chains during the COVID-19 pandemic, it should be noted that it has
a very significant impact on international trade. To analyze the
consequences of the COVID-19 pandemic and the quarantine restrictions
imposed as a result, it is worth to analyze the indicators of international
trade within the EU, in particular the volume of exports, imports and the
foreign trade balance [12].

Figure 1 shows a comparison of indicators of exports to the EU
for two similar periods — 1 half of 2019 — 1 half of 2020.
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Figure 1. Exports from the EU for 2019-2020
Source: developed by the author based on [13].

It is obvious from the statistics; the pandemic has affected
the reduction of exports in the EU region. This is very noticeable at the
beginning of the pandemic — since May 2020, when the full economy of
the region’s quarantine restrictions. In general, the largest rate of decline in
exports can be observed in May 2020. Compared to the same period
in 2019, exports decreased by 27.7 %. In June 2020, the decline in
exports in the region was 6.6 %, in July — 7.7 %, in August — 4.9 %, and
in September, in terms of value indicators, exports in 2020 were equal to
the same indicator in 2019.

Based on the above data the following conclusion [12] is concidered:

the impact of the COVID-19 pandemic on exports in the EU
region was greatest at the beginning of the pandemic — 1-1.5 months after
the start of quarantine restrictions;

after the removal of quarantine restrictions in May 2020, export
volumes began to grow gradually, reducing the gap with the level of 2019;

in September 2019, the rate of decline in exports was completely
offset by the pace of economic development of the region.

Figure 2 compares the volume of imports into the EU for two similar
periods — 1 half of 2019 - 1 half of 2020.

As can be seen from the data in Figure 2, the pandemic has affected
the reduction of imports in the EU region. Similar to exports, the decline in
imports is very noticeable at the beginning of the pandemic — from May
2020. The largest rate of decline in imports can be observed in May 2020.
Compared to the same period in 2019, the volume of imports decreased
by 28.1%. In June 2020, the decline in imports in the region was 7.7 %, in
July — 8.6 %, in August — 4.6 %, and in September — 1.8 %.
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Figure 2. Imports to the EU for 2019-2020
Source: developed by the author based on [13].

Based on the above data the following conclusions could be defined:
the impact of the COVID-19 pandemic on imports in the EU
region was greatest at the beginning of the pandemic — 1-1.5 months after
the start of quarantine restrictions;
after the removal of quarantine restrictions in May 2020, imports
began to grow gradually, reducing the gap with the level of 2019;
in September 2019, the rate of decline in imports was minimal,
but has not yet reached the level of 2019.

Similarly, also it is worth to analyze the changes in the foreign trade
balance in 2020 compared to 2019. The corresponding indicators are shown

in Figure 3.
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Figure 3. Foreign trade balance of EU countries for 2019-2020
Source: developed by the author based on [13].
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Regarding the EU region the quarantine restrictions have even to
some extent affected the growth of the positive balance of foreign trade,
mainly due to reduced imports. But based on the results above ad given
the fact of almost synchronous decline in both exports and imports, it can
be concidered a certain structural crisis that has occurred in the supply
chains of the EU region. At first glance, it is not noticeable from the
statistics, but it can be seen quite significant fluctuations in the foreign trade
balance for 2019-2020: from -12.1 % in May to +53.4 % in May-June;
from -18.1 % to +88.7 % in August-September. Such significant fluctuations
in the foreign trade balance indicate a decrease in the influence of the
seasonality factor and an increase in the influence of a number of internal
centrifugal tendencies that unbalance supply chains.

The main features of the impact of the COVID-19 pandemic on the
functioning of the global supply chain should also be considered in
the future. Most Industry 4.0 business models include automation, stand-
alone systems, and artificial intelligence. Until recently, these technologies
mostly remained on paper. There were developments, but there was no
readiness to put them into practice, no readiness to take responsibility for
possible social and economic shocks.

The COVID-19 crisis is likely to accelerate these processes. Shorter
and simpler supply chains may soon appear. More flexible and adaptive
management strategies and approaches are likely to emerge [12].

The pandemic has led to a sharp decline in actual supplies around
the world — a vital element of most businesses. Free and open movement
of goods and services is a great principle, but risky. The more supply chains
depend on people, the greater the risks. Initially, COVID-19 hit Chinese
enterprises, disrupting infrastructure and supply chain networks around the
world. Empty cargo containers began to accumulate in Chinese ports, and in
other parts of the globe, on the contrary, there was a shortage. Whoever could,
temporarily refused to work with China. But this is a short-term solution.
In the long run, the risks remain, their profile has simply changed [12].

Companies also had to learn to work with reduced staff, which
affected all major supply chain processes. For example, telephone lines in
London are of terrible quality, and personal contact is required to confirm
legal documents. All of these issues underscore the importance of
the widespread introduction of non-human Industry 4.0 technologies in
trade and economics. This is not the first year that Nike has talked about the
need to digitalize the entire supply chain. They want to introduce 1,200
automatic machines in the United States, which will reduce delivery times
from 60 to 10 days. This, according to their calculations, will lead to
a significant reduction in transportation costs, import duties and the risk of
overproduction. This is 30 % fewer steps in the delivery process and greater
stability [14].
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Nike’s revenue and stability will increase, but the social consequences
will be significant. The company estimates that the number of employees
within one particular supply chain will be reduced by 50 %, which could
lead to a reduction of 500 000 jobs (mainly in factories in Asia). But
the transition from old to new supply chain management methods cannot be
painless [12].

Technologies such as autonomous systems and automated production
are not implemented in vain. They are implemented in a confusing,
crowded environment that will inevitably lead to errors and consequences
for corporate strategy, risks and damage to reputation. Thus, companies
must be ready to participate in a broader discussion about the future
of humanity and the place of business in it. This can be applied in the
context of the effects of the COVID-19 pandemic in the economic recovery
phase and in the longer term to balance different situations.

In all changing circumstances, there are winners and losers. In the
current situation, the winners are those who supply basic necessities, and
the losers are those who offer luxury items. Lockdown led people to pay
attention again to the basic stages of Maslow’s hierarchy of needs: food,
housing, medical supplies. In our 21st century, the need for Wi-Fi and
digital networks has been added to this list.

It is likely that in the period after COVID-19, at least at the initial
stage, consumers will feel a psychological attachment to the established
way of life. Having got used to home delivery, having connected it with
feeling of convenience and safety, it is quite probable that such model of
consumption will become more desirable to consumers. But for businesses,
this means additional costs, as many home delivery services are provided
free of charge or at cost-effective prices. This will help find automated
solutions for the collection and packaging of goods — instead of people. In
the medium term, adaptability will be a priority for any business.
Companies that understand their capabilities and can be flexible will cope
as efficiently as possible. Examples include Louis Vuitton and Brewdog,
which began producing hand sanitizers simply because they had the ability
to pour liquid into bottles. Car companies began to make respirators.

The idea that is gaining momentum in logistics is bimodal supply
chains: «first mode» (traditional) — cost-effective, low risk, high predictability;
«Second mode» — the need for agility, speed and learning new opportunities.
Today, most companies will have to become bimodal, and the priority
for them will be the second mode — rapid recognition of opportunities,
adaptability, willingness to solve unexpected problems [15].

It is obvious that at the moment the main problems of the industry
due to the pandemic are associated with serious delays in deliveries
and damage to goods with special properties (eg, perishable). We should
also not forget that a lot of people are traditionally involved in cargo
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transportation, starting with the preparation of cargo, its packaging and
loading, and ending with paperwork and maintenance. The execution of
documents for cargo — an integral part of the work of freight forwarders,
carriers, line agents, warehouses and terminals, customs authorities and
banks. Despite the widespread introduction of digital technologies and the
use of modern data exchange systems, many stages of transportation are
still associated with paperwork performed exclusively by humans. Due to
the introduction of strict quarantine measures, many companies temporarily
close offices, transfer their employees to remote work, changing the usual
business processes, which can cause various errors in the transmission
of data along the supply chain and registration of transport documents
for cargo [12].

It is also obvious that any reduction in the volume of goods produced
and delays in their shipment have a strong impact on the income of cargo
owners. In this regard, there is a risk that customers will require freight
forwarders urgently (including without proper paperwork and changes in
the contract) to organize alternative options for delivery of goods, which
may be more expensive or less reliable than traditional — for example,
to deliver goods by air, which is constantly rising in price, use for delivery
of small and little-known contractors with all the ensuing risks.

Many companies have not only temporarily closed their offices, but
have also significantly restricted the business trips of employees abroad,
which may lead to insufficient control over the security of transactions and
reduced quality of customer service. It should be noted that in these
circumstances, the role of video conferencing is significantly increasing,
which allows to gather all stakeholders in the supply chain and promptly
discuss the necessary actions for each party to the process [15].

It is known that in many cases, when it comes to large and important
customers, contracts are concluded on terms that consciously involve
more rights for the customer than for the transport operator. However, the
current situation in the freight market allows operators to declare the need
to review the obligations of the parties, citing the obvious «force majeure»,
restrictive measures by the authorities and uncertainty in forecasts of global
market recovery.

Finally, and most importantly, you must promptly notify your
customers of any current or potential changes in the agreed supply chain,
citing force majeure, to prevent or anticipate which the transport operator
has not been able to anticipate. It is they and only they can release the
transport operator from its obligations in the (sometimes unlimited) amount
that was originally specified in the contract [15].

If the transport operator carries out cargo operations on standard
terms of liability (ie within the framework of the current legislation), it must
in any case send all customers official notifications of force majeure, which
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do not allow full compliance with the contract. In addition, even if the
formal date of force majeure in a contract may be the subject of dispute,
when concluding new agreements related to international transport, it is
necessary to further elaborate and detail the terms of contracts in terms
of fulfilling their obligations. and determining the «parameters» of force
majeure [12].

One of the important points in the current situation is to constantly
inform customers about all the problems faced by participants in the supply
chain: freight forwarders, carriers, shipping lines, agents, ports, warehouses
and terminals. To take advantage of the force majeure warnings, the
transport operator will need to prove that the inability to fulfill its obligations
to the customer is due to circumstances beyond its control. As a rule, to use
protection in the form of force majeure, it is enough for operators to take
the necessary measures to prevent losses to the customer, which are often
not even associated with significant additional costs. Timely and constant
information is just one of these measures.

Conclusion. Thus, according to the results of the study, it can be
assumed that the COVID-19 pandemic has significantly affected the
mechanisms by which modern global supply chains operate. Significant
fluctuations in the foreign trade balance indicate a decrease in the influence
of the seasonality factor and an increase in the influence of a number
of internal centrifugal tendencies that unbalance supply chains. The
pandemic has reduced imports in the EU region. As in exports, the decline
in imports is very noticeable at the beginning of the pandemic — in May
2020. The largest rate of decline in imports is observed in May 2020.
The impact of the COVID-19 pandemic on export volumes in the EU region
was greatest at the beginning of the pandemic — 1-1.5 months after the start
of quarantine restrictions.

The practical experience of many international companies in the
world to respond to the challenges of the pandemic shows their active
efforts to restructure supply chains to increase the level of automation.
The main priorities in the formation of supply chains today are their
flexibility and adaptability to changing external conditions.
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Aoxcoka X. E. I'nobanwvhi nanyrozu nocmagox 8 ymosax nanoemii.

Ilocmanoeka npoonemu. Y xonmexcmi eKOHOMIYHOI KpU3U, CNPUYUHEHOL
nandemiecto COVID-19 6acamo xomnauiti akmusHo 8nposadicyioms MexaHizmu
VAPABNIHHA pusuKkamu 0asa 3abesneuenHs Oe3nepebilino2o nocmavauusa. Tomy
BANCIUBO  30CEPeOUMUCL HA  BIONOBIOANbHOMY NIOX00i 00 B0O0CKOHAIEHHS.
2n06anbHO20 YNPAaGNiHHsA JaHyloeamu nocmaeok. Lle oacme 3mo2y nooonamu HU3Ky
pusukie y cgepi 6iomosu nocmavarHs ma adanmayii cucmem NOCMAYAHHS
00 YMO8 KAPAHMUHHUX 0OMEHCEHD.

AHaniz ocmannix 00cnioxycens i nyoaiKayin eua6us, wo 6NaU8 NAHOeMii
COVID-2019 na enobanvui nanyrocu nocmavanms O0OCUMb AKMUBHO BUBHUABCS
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Y Npaysax HU3KU C8IMOBUX YYEHUX, 30KpeMda 3aXiOHOEBPONElCbKUX, a3iUCbKux ma
AMEPUKAHCbKUX. Y HayKkosi aimepamypi 0CHOBHUU AKYeHM POOUMbCL HA OYIHYL
HACNIOKI8 naHOeMmii 0/ TAHYI02I8 NOCMABOK I C8IMOB0I eKOHOMIKU.

Memoto cmammi € 00cniodceHHss 0coOaugocmell GNIU8Yy NaHoemii
COVID-19 na enobanvhi ranyiocu nOCmayamHsi.

Mamepianu ma memoou. Bukopucmano 3a2a1bHOHAYKO8I ma cneyianbhi
Memoou: meopemuiHo20, KpUMmuiHo20, 3MICIM0o8020 ma CeMaHmuyHo20 aHauisy,
CMamucCmuyHo20 aHanizy OAHUX, AHANI3 YACOB8UX psdi8, OYIHKU CMPYKmMypu
EKOHOMIYHUX A8UWY | MEMNIE 3POCAHHA.

Pesynomamu  docnioxcennsn. Poszensnymo meopemuyni nioxoou 00
BU3HAYEHHs 3Micmy npoyecy OpMYBanHs 2l00ANbHUX NAHYIO2I8 NOCMABOK.
Ilposeodeno oyinxy enausy naundemii COVID-19 na mixcnapoony mopeignio
6 pecioni €C ma eusHaueHo 11020 0CHOBHI ocobausocmi. OOIPYHMOBAHO KAHOUOBL
Gaxkmopu peazy8aHus MINCHAPOOHUX KOPNOPAYill HA BUKIUKU KAPAHMUHHUX
obmedcenb. 30Kkpema aHani3yOmMbCs  CYYACHi MeHOeHYil 3MIHU 2100ATbHUX
nioxo0ié 00 opmysanHs NAHYIO2I8 NOCMABOK [ GU3HAYEHHs Npiopumemis 0is
IXHbO2O PO36UMKY HA HAUOIUNCUUL YAC.

Bucnoexu. Ilanoemis COVID-19 mana snaunuili enaué Ha Mexamizmu,
WLTIAIXOM  SKUX (DYHKYIOHYIOMb CYYACHI 2100aNbHI JAHYI02U NOCMABOK. 3HAUHI
KOMUBAHHSA CANbOO 308HIUHLOI MOP2IGNL C8I0UAMb NPO 3MEHULEHHS BNJIUBY
gaxkmopa ce30HHOCMI Ma 3POCMAIOYULL 6NIUE HUZKU GIMYUSHAHUX BIOYEHMPOBUX
meHOeHyil, wo po3banrancosyloms aanyrocu nocmasox. Ilandemia npuszeera 0o
ckopouenns imnopmy 6 pecioni €C. [lpakmuunuii 00cgi0 peazysanHs 6a2amvox
MINCHAPOOHUX KOMRNAHIU Y C8IMi HA SUKIUKU NAHOeMI] c8IOYUMb Npo iX akmueHi
3YCUNIA w000 pecmpyKmypusayii 1anyio2ie nocmasox O/ NiO8UWEHHS pi6Hs
aemomamuzayii. OcHo8HUMU npiopumemamu POPMY8aHHs JIAHYIO2I8 NOCMABOK
Cb020OHI € IXHS SHYUKICMb | NPUCMOCOBAHICMb 00 3MIHHUX 306HIUHIX YMOB.

Knwuosi cnoea: mnanmorn mnocraBok, COVID-19, tpanchopmarris
JIQHITIOT1B TIOCTaBOK, MPOMHKCIIOBICTh 4.0, aBTOMaTH3a1lisl, eheKTUBHICTh TOCTaYaHHSI.
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