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The war in Ukraine has led to a change in the supply chains around
the world. In the realities of turbulent environment, managing supply
chains became an essential requirement. In addition, under the influence
of COVID-19, new realities of management were formed, increasing the
need for the businesses to integrate digital technologies in order to with-
stand the turbulence. Those companies which timely shifted their manage-
ment strategies will be able to experience more advantages in the future.
However, digitalizing the supply chains remains a challenging issue, the
resolution to which the authors are attempting to provide in this article.

The main purpose of the research is to investigate opportunities and
challenges of the supply chain digitalization based on the Signa Sports
United case, the European e-commerce leader in the sports industry. The
article examines the main international expansion strategies in order to
determine the safest option for the company to implement its business
activities in other countries within the current conditions; the methods
of establishing resilient and agile supply chains. The article also exam-
ines digitalization in the context of supply chain management through
analysis of such processes as automation, integration of the Internet of
Things, machine learning, predictive maintenance, blockchain, etc.

As a result, it was found that the topic of supply chain management
coincides with the company’s issue, as long as the latter experienced
long-term supply chain disruptions. The company’s case helped to dis-
close the topic in greater depth based on a concrete example. The
analysis of the existing strategies in Signa Sports United in combina-
tion with the research results act as a basis for development propo-
sitions. The article also discloses methods of increasing sustainability
in business operations, as long as the impact on the environment is
closely related to the supply chain, and its components are the main
contributors to global climate change.
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Introduction

Supply chain management (SCM) is an inte-
gral part of every business that encompass all
stages of streamlined production flow. It includes
planning, sourcing, manufacturing, delivering,
and returning. Without efficient and resilient
supply chain, a business would not be able to
manufacture a product and provide it to the end
customer. There can be numerous stakeholders
involved in this network, especially in a complex
supply chain with multiple layers of suppliers and
third parties such as third-party logistics, strategic
partnerships, software vendors, and more. There-
fore, supply chain acts as a backbone of a busi-
ness inside any industry which allows it to pro-
vide goods and services. Nowadays, with the ris-
ing trend for globalization, the companies aim to
cross international borders and the topic is highly
relevant. International expansion enables access-
ing new markets, increasing customer base, reve-
nues, and gaining competitive advantage. Along
with that, it requires even more structured sup-
ply chains as long as managing production flow
withing the border of a single country is not the
same as managing it on the global scale. This re-
quires smooth communication and coordination
of all stakeholders, so that the processes could
be efficiently managed. Unfortunately, after in-
ternational expansion, the companies are prone
to global challenges to a higher extent and must
consider the associated risks. The extent of global
turbulence is hard to predict and constantly bring
new challenges, elevating the level of uncertainty.
Therefore, a reasonable strategy is to start from
regionalization because it provides a safer expan-
sion option.

The modern supply chains are integrated
with advanced technologies due to the trend
for globalization. The digital tools enable great-
er transparency, conveniency, easier coordina-
tion, and cost-effective benefits. It can support
business management with extra conveniency
and positively impact resilience of the supply
chains. Although technologies solely cannot se-
cure the business from global turbulence, they
can strengthen operations and help to prepare
for various uncertainties. Therefore, no modern
supply chain can operate on global scale with-
out integrating technological advancements as
they are important contributors to effective in-
ternational trade.

The company which became the subject of
the article is the LLC “Signa Sports United” —
a global e-commerce platform and European
leader across sport industry. It owns more than
100 online stores and delivers the production
worldwide due to strong supply chains and
stakeholders across all continents. The company
established its warehouses across mainland Eu-
rope and the U.S., exploits third parties in logis-
tics and warehousing, and partners with global
shipping services such as DHL and UPS. Along
with that, Signa Sports United forms strategic
partnerships with leading tech companies spe-
cialized in artificial intelligence (Al) and 3D mod-
eling solutions.

Since 2020, Signa Sports United was pres-
sured by global turbulence which reflected on
the supply chain management. Even with a
strong market position the company was not
resilient enough to global challenges and was
hardly hit by its operations. The company result-
ed with negative financial statements and poor
business performance and is still on the stage of
recovery. Signa Sports United case is extremely
relevant as it can bring insights to the interna-
tional trade on a concrete example.

The purpose of the article is to demonstrate
the value of resilient supply chains in interna-
tional trade during the global turbulence, exam-
ine the recent trends, elaborate on the most ef-
fective expansion strategy, and explain the role
of digitalization within it. As the business aims to
expand, there are factors necessary to consider
in order to establish efficient operations that can
withstand the international scale.

Literature review

In 1982, the term “supply chain manage-
ment” was developed by Keith Oliver, a British
logistician, and a consultant. Even though he
formulated and brought attention to the term,
supply chain management took shape much
earlier along with the concept of assembly lines.
Before 1900, the supply chains were mainly local
as transportation distances were restricted to re-
gions. Between 1900 to 1950, the supply chains
began to evolve to global levels due to greater
mechanization. In 1907, UPS — a multinational
logistic provider was established.

Since 1950, the third industrial revolution led
to the development of logistics due to techno-
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logical advancements and partial automation of
the production processes. The businesses could
shift their operations from mechanization to
digital electronics, increase communication and
exploit new models of transportation. In 1969,
DHL was established and revolutionized the con-
cept of logistics. And, since 1980, the integration
of supply chain management rapidly increased
across industries worldwide.

The authorss and researchers such as T. Yildiz
(2023) [1]. and Theodore P. Stank et al. (2015)
[2]. provided great historic overview of the topic
“Supply chain management” in terms of funda-
mental theoretical base and practical aspects.
The evolution of supply chain management was
described in great depth and analyzed in terms
of influencing factors of its change and the de-
velopment through time.

The early history of the supply chains began
from antique times when armies needed to trans-
port soldiers and supplies of military equipment.
Majorly, armies used maritime logistics and im-
plemented their strategical movements with
ships. Industrial revolution and development of
technologies resulted in faster transportation
and longer distance movements. Therefore, more
businesses could sell their goods and optimize
their operations. The transportation systems also
underwent evolution with further development
of ships, trains, trucks, and airplanes. It created
accessible and efficient supply chains opened to
more industries. Furthermore, containerization
accelerated the number of bulk shipments and
improved business production flow [1, p. 24].

Globalization significantly influenced the de-
velopment of supply chain management as it
allowed the businesses to source raw materials
at lower costs, exploit cheaper labor, and cross
international borders to satisfy the needs of the
customers at global scale. Since 2000, with the
growth of free trade zones (FTZ) such as Europe-
an Union (EU), Southern Common Market (MER-
COSUR), North American Free Trade Agreement
(NAFTA), and Association of Southeast Asian
Nations (ASEAN) the global trade accelerated.
In combination with the rapid growth of tech-
nologies, Internet, and convenient global com-
munication, the businesses could easily access
and compete in global markets. This influenced
the development of supply and manufacturing
industries with relatively cheap labor, majorly in
Asia [2, p.23].

Since antiquity, industrial revolutions led to
the increase of advanced technologies, transpor-
tation, and globalization. These are the crucial
factors that develop supply chain management.

In 2008-2010, the Great Recession brought
an understanding of benefits and downturns of
global supply chains and fostered businesses to
re-evaluate their networks. It was a trigger for
the companies to consider shifting from global-
ization to regionalization because of the need
of greater supervision, quality and cost balance,
and limited access to processes.

Since 2011, the latest industrial revolution
4.0 started and yet continues influencing sup-
ply chain management. Nowadays, researchers
provide modern analysis of supply chain man-
agement, but the general tendencies have not
changed. Digitalization and development of
advanced technologies is still one of the crucial
components integrated in supply chain man-
agement. However, debates between on glo-
balization vs regionalization still take place. The
authorss such as N. Tien (2022) [3]., O. Ganbold,
and Y. Matsui (2017) [4]. reviewed the issue of
global uncertainties impacting supply chains.
Since 2020, the globally operating businesses
are being tested with prolonged turbulent en-
vironment affecting majority of their operations
including the supply chain.

Results

The topic supply chain management is enor-
mously relevant for the companies that consider
expansion strategy. A business can either choose
crossing international borders within a certain
region and exploit advantages of FTZs or con-
sider large-scale globalization. This brings up a
debatable question regarding a more strategical
and reasonable option during constantly chang-
ing and unpredictable global conditions. In both
expansion strategies, industry 4.0 is strengthen-
ing supply chain management through integra-
tion of advanced technologies. Digitalization is
contributing to the increased resilience of inter-
national supply chains through automation of its
main processes. Blockchain is currently the most
discussed technology applied in supply chains
that include a decentralized ledger accessible
to all involved parties and stakeholders of the
network. There are more useful technologies
such as cloud computing, supply chain digital
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twin, internet of things (IoT), machine learning,
Al, natural language processing (NLP), predictive
maintenance, and common tracing systems GPS
and RFID. It is not uncommon that technolo-
gies support supply chain management because
each industrial revolution fostered the develop-
ment of supply chains and logistics.

Throughout the time, supply chain was of-
ten mistaken with the meaning of logistics, but
it is only one component of the whole system.
While logistics include physical movement of
goods, the supply chain includes managing all
stages of production flow. The businesses most-
ly tend to lower costs of logistics and warehous-
ing what could be done through partnerships
with third-party logistics (3PL). It that can save
costs as it eliminates the need to purchase own
transportation vehicles and establish own ware-
houses. The companies can rent warehouses in-
stead and benefit from logistics expertise of the
3PL providers. The role of 3PL in modern sup-
ply chain management is huge because it saves
costs and time for the business, enabling it to
focus on its core competencies. Instead of trans-
portation and maintenance expenses, the busi-
nesses can exploit international delivery services
such as UPS and DHL which has its own trans-
portation modes and partners with others to
provide intermodal transportation solutions via
rail, road, air, and maritime logistics. Most global
supply chains include intermodal transportation
with more than one transportation freight. This
depends on the type of production, requested
lead-time, costs, and distance.

Maritime logistics accounts to more than 90 %
of global freight because it allows the greatest
capacities at cheapest possible cost. Ships can
transfer production in bulk capacities and types
of products that cannot be delivered by any oth-
er transportation mode. Sometimes, maritime
logistics are the only option for the oversized
products because ships can carry tons of weight.
The lead-times are predictable because mari-
time logistics operate within a schedule over a
planned route. It appears cost effective for the
businesses because ships have lower fuel cost
over the longer distance. The only concern is
the that the lead-times are the longest, so the
businesses that have perishable goods or rely on
fast deliveries would rather choose an alterna-
tive mode.

Rail is another cost-effective and predictable
mode that enable transferring large quantities.
The businesses which use ground transporta-
tion can transfer heavy bulk cargo by rail with
shorter lead-times than ships. Most often, the
production transferred through rail mode in-
clude motor vehicles, components, mineral fu-
els, and plastic. This mode is relatively cheap
due to low consumption of fuel, and it also
operates on a scheduled basis. However, the
possible capacities are lower in comparison to
maritime logistics and often require intermodal
transportation.

Road transportation is a convenient mode as
it is not connected to shipping ports, airports,
and rail stations. It has the lowest prohibitions
in terms of production requirements and allow
transportation of flammable, perishable, cold,
toxic, and hazardous goods. The business that
requires short to medium distance transfers can
rely on road transportation. Usually, it is one of
the most traceable and secure options because
once the truck is loaded it does not require in-
termediate unloads and will be delivered direct-
ly to the destination. A business can organize
in-company transportation and purchase vehi-
cles or delegate it to a 3PL. Although, if a busi-
ness will choose to delegate logistics to a 3PL
service there could be more intermediate stops.
A 3PL can offer Partial Truck Loads (PTL) and Full
Truck Loads (FTL). The second option will be fast-
er and more secure, as a FTL does not require in-
termediate stops and additional loadings. It will
provide the full capacity of the truck to a single
business and deliver it to the destination point.
However, the downturn of the road transporta-
tion is the highest accident rate and largest traf-
fic restrictions in terms of crossing international
borders. All in all, a vast majority of retail and
e-commerce rely on road transportation as it is
a convenient and flexible mode.

Air transportation is the most expensive
mode with the fastest deliveries and highest
number of restrictions. The businesses which
have perishable goods are highly relied on air
transportation mode. However, the concerns
include checkpoints, special handling fees, ship-
ping containers and maintenance. The goods
must meet specific requirements of size and lim-
ited capacities, but they will be transferred under
secure and protective conditions and undergo
rigorous checkpoints.
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Most deliveries require intermodal trans-
portation which provide the most suitable and
fast solution. In order to reduce the burden of
scheduling, businesses can outsource intermod-
al transportation to 3PL services. Nowadays, 3PL
play an important role for the businesses be-
cause it can save costs, increase scalability, and
allow market expansion. A business can exploit
experience and expertise of a 3PL service which
has the required knowledge of international
compliance, transport documentation, import
and export, economic regulations, and other nu-
ances. A 3PL provide multiple solutions in terms
of distribution, transportation, and warehousing.
A business can exploit warehousing capacities of
a 3PL service and easily upscale production or
enter new regions without a necessity to estab-
lish a warehouse.

Signa Sports United, established their own
warehouses across mainland Europe and one in
the U.S. in Salt Lake City, Utah. In addition to that,
the company partners with Rhenus Warehouse
Solutions that has one of the greatest bike ca-
pacities in Europe amounted to 215,278 square
foot and has convenient distribution routes to
European markets. Therefore, the businesses
can combine in-company warehouses and 3PL
warehousing solutions. But with a 3PL, a com-
pany can enter new regions faster and exploit
warehouse capacities of its partners and then
easily switch to another warehouse in case con-
ditions changed.

Nowadays, warehouses are equipped with the
Warehouse Management Systems (WMS) which
helps in inventory storage through a modern
software. It administrates and controls inventory
movement in and out of the storage. A WMS is
often connected with Enterprise Resource Plan-
ning (ERP) and Transportation Management Sys-
tem (TMS). In combination, the tools share data
and help to optimize the stock levels. The WMS
tracks how inventory is being sorted and stored
inside a warehouse, while the TMS tracks inven-
tory movement outside a warehouse, and the
ERP then enables planning based on the gath-
ered data. The automation increases the sense
of security and supports the coordination of
processes.

The ERP is an essential tool that supports
businesses in data management through infor-
mation and financial flows. The software stores
information about suppliers, products, and fi-

nancial data. It enables interaction between the
stakeholders regarding the production flow.
It can streamline financial operations through
generating invoices and inform about sent or-
ders through interconnection with other tools. A
WMS sends information to ERP when the prod-
uct enters the storage and when it is sent as or-
der. Therefore, with a combination of software
systems a business can access data, check inven-
tory levels, and order next supplies timely. The
automation supports inventory management,
reduces holding expenses and delivery delays.

The TMS can track complete carrier activity
and inventory movement outside the warehouse.
It can contain information about the transpor-
tation rates of chosen cargo freights and track
the movement of the carrier. It tracks transfer of
the inventory from manufacturing plants, distri-
bution centers to the delivery to the end-cus-
tomers. In addition to that, TMS can provide
information to the customers, so that they can
also track their parcels through the digital sys-
tems. Due to data analytics and software capa-
bilities, a TMS can capture transportation across
all modes consolidated in one platform. The
software is integrated with APl and EDI connec-
tions that exchange data between the involved
parties. Both technologies are integrated in TMS
but have different functions. While EDI exchang-
es data between the business stakeholders, ADI
exchanges data between the software applica-
tions. As a result, the business can take multiple
advantages from optimizing freight and increase
customer satisfaction.

The business can integrate WMS and TMS
into their supply chain themselves or exploit a
software of 3PL services. Usually, a 3PL use not
only WMS and TMS but integrate it with other
advanced tools to drive efficiency. In this case,
partnering with a 3PL becomes advantageous
because transportation is their main competen-
cy. A 3PL services can help mitigate risks and
supply chain disruptions through tracking rele-
vant data and predicting disruptions before their
occurrence.

Signa Sports United partners with such 3PL
services as DHL and UPS which are both global
leaders in logistics. Both companies have latest
WMS and TMS systems which allow tracking
the movement of goods throughout the entire
supply chain consolidated in a single portal.
However, TMS alone can become limited and
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integrating it with other tools can increase vis-
ibility and enable faster response to unforeseen
events. The advantage of partnering with DHL
is that it uses risk mitigation platform that com-
bines multiple technological tools such as big
data, machine learning and predictive analytics
to predict disruptions and simplify regulatory
compliance. It offers multi layered view of the
supply chain and determines the interdepen-
dencies of the network [5]. The risk mitigation
platform was first named “Resilience360” and
then underwent rebranding to “Everstream An-
alytics” becoming the next phase in risk analyt-
ics solutions. The DHL is a shareholder and one
of the seven investors of Everstream Analytics.
In April 2023, Everstream Analytics raised a $50
million funding [6]. The Everstream analytics was
founded in 2012 with a goal to increase agility
and resilience of the supply chains. In 2023, it
continues to attract attention of investors due
to increased importance of supply chain tech
during prolonged global turbulence. In fact, the
company increased its revenues at a rate of 30%
from initial investment during a three-year pe-
riod.

Since 2020, the supply chain resilience became
one of the main priorities for the businesses due
to intense macroeconomic turbulence. Since
2020, the Covid-19 outbreaks caused massive
supply chain disruptions because of lockdowns
and related restrictions. In 2021, the global sup-
ply chain pressure index reached its historical
mean with a standard deviation of 4.3 [10]. Fur-
ther, followed the ongoing war in Ukraine and
leading geopolitical and macroeconomic insta-
bility. Such prolonged uncertainty is causing
many threats to the international companies and
encourages business transformation. In January
2023, according to Capgemini Research Insti-
tute, supply chain disruptions are considered as
the main risk for the business growth reported
by 89% organizations. The other risks included
rising prices of raw materials and energy crisis.
So, increasing supply chain resilience became a
key priority for investment within 43 % organiza-
tions, while 39% companies also plan to invest
in technology [7]. The EU region is planning to
invest more in diversification of supply chains,
while Asia-Pacific (APAC) region plans to invest
more in IT.

The main strategy to mitigate the risks of the
supply chain deterioration and increase business

resilience is to re-shore and near-shore opera-
tions closer to the end-customers. It includes re-
gionalization of production bases, manufactur-
ing plants, and warehouses. Regionalization in-
creases control over supply chains due to shorter
distances and allow business to access processes
easier during various uncertainties. The business
can benefit from FTZ which have low or no trad-
ing barriers, lower financial charges, quotas, and
other regulations. In addition to that, expanding
to a market within a region can become conve-
nient in terms of meeting the demand. In exam-
ple, if an Austrian company expands to Germany,
the customers will have more in common com-
pared to the customers in Asia. The similarities
in language, culture and preferences makes it
easier to understand the needs of the customer
within one region. Therefore, regionalization be-
comes a secure expansion and re-organization
strategy of SCM.

However, in case if regionalization is not an
option, another strategy is to diversify opera-
tions. Diversification decreases the dependency
on a single geographic region. In example, if a
supplier in one region becomes inaccessible, a
business can access an alternative supplier form
another region. It will minimize threats of uncer-
tainties and increase business agility. In fact, it
can become the best solution for the businesses
to withstand global turbulence.

Signa Sports United supplies more than 600
bike brands globally to their online stores. The
bike brands include such global leaders as YA-
MAHA and Shimano that are manufactured in
Asia. In general, the range is supplied from Eu-
ropean, Asian, and the U.S. manufactures. In ad-
dition to that, the stores launched in-house pro-
duction manufactured domestically in Germany.
This could act as an example of diversification
strategy as long as the company have suppliers
from various regions and a controllable in-house
production. However, a concern is that the cus-
tomers still prefer the top category bikes of well-
known brands over in-house.

In 2020, Signa Sports United reported about
prolonged supply chain disruptions in full-bike
and e-bike category. The Covid-19 related re-
strictions, border closures, and factory shut-
downs influenced global supply shortages. In
China, the government was ought to close the
whole industries. And China is one of the ma-
jor global manufacturer and supplier. In terms of
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the bike segment, a bike could not be construct-
ed without one single detail, so the companies
were highly reliable on timely supplies. Signa
Sports United stated that the company experi-
ences huge delays, so the orders were put on
hold.

In 2020, the demand for bikes in the mar-
ket was rising and experienced so called “bike
boom”. It emerged from as a trend of healthcare
and wellness during the Covid-19 pandemics.
In Europe, the countries created the bike lanes
and fostered the bike trend. In 2020, according
to Conebi, Confederation of the European Bicy-
cle industry, the unit sales of bikes and e-bikes
increased by 40 % units sold [8].

The net orders in Signa Sports United rep-
resented in Figure 1 express a steady increase
from 2019 to 2022. It happened due to a high
demand and increased customer base. In 2021,
the company closed an acquisition of European
sport retailer Wiggle CRC which increased their
customer base and generated revenue. The ac-
quisition contributed to the net order’s increase
because of the customer pool. Initially, the or-
ganic growth was not as strong enough, so ac-
quisitions were very beneficial.

The bike market experienced supply short-
ages and an extremely high demand, so the
companies began to increase the prices for their
production. By 2021, almost every global bike
manufacturer increased prices. BA's Market Data
Service has evaluated that the average selling
bike price increased by more than 40 % between
2019 and 2022 [9]. The Covid-19 and Brexit are
considered to have the main influence on such
price increase.
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Fig. 1. Net orders in Signa Sports United (in millions)

In 2023, supply chain deterioration came to
a resolution, but the bike market resulted with
overstock. The manufacturers could produce
bikes and businesses could receive the supplies
timely. Hence, the companies finally received
their supplies and could offer a great range of
bikes. Now the customers can get any desired
model without delays. However, the custom-
er sentiment changed, and the demand is not
meeting the level of supplies. The global turbu-
lence influenced inflation, cost-of-living crisis,
and energy crisis. In turn, rising energy costs
influence high manufacturing costs, so lowering
production prices is not profitable. However, the
excess stock is not leaving an alternative option
rather discounting activity. In 2023, the bike
brands began dropping their prices and apply-
ing discounting strategy in order to reduce over-
stock. This becomes worldwide tendency within
majority of the bike brands. The stockpiled pro-
duction becomes out-of-date because the bike
market launches new models each year.

In 2023, the discounts reached more than
30% across the bike brands. In example, a di-
rect-to-consumer (D2C) brand, YT industries,
offered discounts at 25%. This means that a
vast majority of brands will follow a discounting
strategy to stay competitive and clear out their
warehouses too. Although the bike market fore-
seen a slowdown throughout 2023, even such
bike leaders as Shimano reported that their per-
formance resulted worser than was expected. In
April 2023, Shimano reported that in Q1 of 2023,
the bike sales decreased by 17 % and operating
income decreased by 32% in comparison to the
Q1 of 2022 [11].

The comparison of financial and operation-
al performance in Q1 FY2023 and Q1 in FY2022
of Signa Sports United is summarized in the
Table 1. The indicators represent a YoY growth
both in financial and operational performance.
In 2023, the company reported about a dete-
rioration in costumer sentiment due to geopo-
litical and economic pressures. In particular, it
affected the bike segment and international ge-
ographies. However, despite current conditions,
the company showed an increase in operation-
al performance. The net orders result in 30%
YoY growth because of the recent acquisitions
and high marketing investments. The company
increased its promotional activity to overcome
industry overstock and drive more conversions.
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Table 1. QT Consolidated financial summary and operational metrics in Signa Sports United (in millions)

Q1 FY2022 Q1 FY2023 YoY Growth
Key Financials (in million EUR)
Net Revenue €194 €246 27%
Gross Profit €71 €73 2.7%
Margin (%) 36.6% 29.6% (698) bps
Operating Performance (in millions)
LTM Active Customers 5.0 6.3 26%
Total Visits 55.2 62.2 13%
Net Orders 1.5 2.0 30%
Net AOV €96.1 €103.7 8%

Along with that, the revenues and gross profit
show an increase supported by the closed ac-
quisitions and long-term megatrends. Howev-
er, the margin decreased due to overstock and
consequent discounting activities necessary to
eliminate excess inventory. In 2023, the com-
pany assumes that the pressures will continue
throughout the year and inventory contraction is
expected to release capital of about €30-40 mil-
lion. In 2023, Signa Sports United is concentrat-
ed on strategical realignment and supply chain
consolidation. The focus lies towards their core
markets in mainland Europe. Along with that,
the company is opened to new acquisitions to
continue expand its portfolio of brands.

In 2023, the global supply chains are return-
ing to normal conditions overall. According to the
Global Supply Chain Pressure Index (GSCPI) rep-
resented below (Figure 2), the standard deviation
reached the new low since 2019 [13]. After the
peak of historical mean in 2021 and war-related
fluctuations in the beginning of 2022, the index
represent the lowest standard deviation within the
four-year period. It resembles that the global sup-
ply chain deterioration normalized and business
can operate on pre-pandemic conditions. The
suppliers and manufactures can ship without se-
vere delays and continue production flow. Along
with that, the price of containers also normalized.
In 2020, the price reached almost $18.000 due to
container shortage crisis and now it decreased to
pre-pandemic prices of $1.000-$1.500.

Although businesses overcame supply chain
deterioration, the customer sentiment changed

Source: Signa Sports United Q1 FY2023 Trading Update [12]

significantly. The uncertain macroeconomic en-
vironment along with inflation, changes in cus-
tomer behavior, and labor shortages, became
the trends influencing business activity global-
ly. It impacts swings in supply and demand. The
warehouses are filled with inventory, industries
suffer from oversupply and stagnant or low de-
mand. The production is stuck in the shipping
ports because the warehouses do not have
enough capacity to hold the extents of supplied
inventory. This brings another challenge for the
supply chain management and a consideration
for increasing its development.

Agility and resilience of supply chains are
more important than ever before. Mainly, the
businesses consider investing in automation and
digital advancements in order to optimize their
supply chains. Nowadays, one of the most effec-
tive technologies that can be integrated in sup-
ply chains is blockchain. The logistic companies
including UPS already adopted blockchain in
their operations. Initially, blockchain was asso-
ciated with cryptocurrency but throughout the
time technology became applicable in different
business operations. Blockchain is a decentral-
ized ledger that can be shared among all in-
volved parties of the supply chain. It records and
stores data in chronological order that has the
most secure data protection currently available.
The data inside the ledger cannot be altered,
only new sets of data could be created. This in-
creases trustworthiness and sureness of the in-
formation. The information that can be recorded
in blockchain includes history of transactions,
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production costs, parameters, certificates, insur-
ance, inspection control and more. A distributed
ledger can enable faster and easier transactions
with lower fees than banks, so convenient and
cost-effective transactions can happen without
centralized intermediaries.

The blockchain also include smart con-
tracts — self-executing automated programs.
When parameters are determined, smart con-
tracts launch autonomously. It is convenient
due to the reduction of paperwork and order
processing. The smart contracts can be used
between stakeholders to determine responsi-
bilities, costs of production, manufacturing, de-
livery time, payment, and invoicing terms. They
are completely transparent and accessible to all
involved parties.

The blockchain can be integrated with IoT
and other software systems such as ERP and
WMS. With blockchain, the company can track
locations and movement of production. The in-
formation will be recorded in real time accessi-
ble to all stakeholders. To track inventory, the
business can use RFID sensors which are a part
of loT. The devices are applicable to certain ob-
jects such as inventory or containers. The main
advantages of blockchain include information
security, real-time data recording, transparency,
visibility, and lower expenses.

In 2017, UPS joined a Blockchain in Transpor-
tation Alliance (BiTa). The company views it as
a potential to increase transparency between
supply chain stakeholders such as shippers, ven-
dors, brokers, consumers, and carriers. As a cus-
tom broker, the company also examines block-

Standard deviations from average value

chain technology in brokerage and digitalization
of transactions [14].

Nowadays, the most effective digital tool
which helps to foresee and respond to possible
supply chain disruptions is the supply chain dig-
ital twin. It is a virtual replication of a certain pro-
cess, object, or a system. Using a digital twin, a
business can create a computer model of various
components of its supply chain. It can include a
transportation network, manufacturing plants,
warehouses, and other assets. The digital twin
creates an identical simulation compiled from
the physical world. It is integrated with multiple
technologies, visualization software and Al. With
its support, a business can analyze various sce-
narios and prepare to address them. In example,
it is possible to create a digital model of a trans-
portation route and analyze it in terms of traffic,
road conditions, weather, and vehicle capacity.
By this means, a business can consider alterna-
tive routes and choose the most convenient one.

The supply chain control tower is another
useful technology that helps control and ana-
lyze what is happening across the supply chain
network. The control tower enables real-time
visibility of the connected nodes of the supply
chain. It can involve information about suppliers,
manufacturing, inventory levels, transportation,
as well as information about the consumer or-
ders, supply, and demand. The tool involves a
combination of technologies that can be used
with a help of manpower. It can record informa-
tion from each business department and show
most updated data through dashboards. The
tool can be integrated with analytical systems
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which help to determine the causes of current
events and foresee future ones. The tool ana-
lytics compile what-if scenarios, based on which
a business can prepare strategies to address
specific situations. One of the main benefits of
the tool is that it informs each of the connect-
ed department how in particular it would be af-
fected. In example, a company has a timeline to
produce a certain product and the control tow-
er alerts that suppliers will delay the delivery of
materials. Consequently, the tool will show the
predicted impact on revenues and operational
levels. The what-if scenario can include a strate-
gy to source materials from alternative suppliers.
It will also represent gains and losses from each
scenario. Eventually, the tool will send relevant
information among the involved departments.
The control tower records the updated feedback
about material shortages, shipment delays, in-
ventory levels, production status, and transpor-
tation stages. It can compare supplier orders
with actual deliveries, alert with potential prob-
lems and propose solutions. Therefore, a control
tower enables identification of the upcoming
challenges and helps to prepare for them.

In manufacturing plants, a business can inte-
grate predictive maintenance which include ma-
chine learning and tracking sensors. It helps to
determine the current state of the machinery and
foresee a breakdown through detection of vari-
ous faults. The technology analyzes the machine’s
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condition in real-time. Therefore, a business can
ensure vehicles are working safely and fix them
before an actual failure. The technology helps to
maintain a stable production flow, saving costs
and time. In case of a machinery breakdown, a
business would have to stop production flow, it
will become more costly and time-consuming
than with the use of predictive maintenance.

Therefore, digitalization is progressing and
becomes the main driver of competitiveness and
innovation. Organizations can automate various
processes, transforming their business models.
The technologies can now predict, analyze, and
generate information. In supply chain manage-
ment, the technologies enable to foresee and
evaluate possible scenarios based on which a
business can maintain strategies. It simplifies and
automates routine processes providing valuable
insights. Integrating digital tools such as supply
chain digital twin, control tower, and predictive
maintenance enable to identify trends and pat-
terns in data autonomously. Then, the managers
can interpret these patterns and focus on strate-
gic realignment.

Figure 3 represents research results of Cap-
gemini Research Institute. It shows the percent-
age of planned investments in supply chain tech-
nologies. In average, 40 % of organizations plan
to increase investments in technologies and only
26 % plan to decrease. Therefore, it can be con-
sidered a rather sufficient area for investment.
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I Fig. 3. Percentage of executives stating how investments in supply-chain technology will change in the next 12-18

months (N = 2.000 respondents from unique organizations)
Source: [7, p. 24]
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The environmental impact and sustainability
is another key topic within SCM. In 2021, 37 % of
greenhouse gas emissions came from transpor-
tation [15]. However, transportation is merely
related to one component of the whole supply
chain. In turn, the whole supply chain accounts
to more than 90 % of greenhouse emissions [16].
It influences climate change and causes global
warming. Along with that, the supply chain can
often impact toxic waste, pollution, deforesta-
tion, and other environmental damages. This
makes sustainability a highly relevant issue.
However, it is considered a rather expensive in-
vestment by many organizations. A Capgemini
recent report showed that only 33% of organi-
zations plan to increase investments in sustain-
ability, 38 % plan to remain the same, and 28%
plan to decrease [7]. The difference between the
planned increase and decrease in investments
comes out insufficient. In Figure 4, it is visible
that the main priority remains optimization of
the supply chain with a planned 43 % increase
of investments. Optimization of SCM mainly in-
cludes regionalization, alterations in sourcing
methods, and integration of technologies, and
sustainability is not prioritized.

Nevertheless, the governments tend to in-
crease sustainability regulations of supply chain
emissions. In November 2022, the EU Council
passed a new standard, a Corporate Sustain-
ability Reporting Directive (CSRD). According to
the new legislation, large companies ought to
publish sustainability reports on environmental
and social impacts [17]. The CSRD information
is supposed to help investors, policymakers,
customers, and other stakeholders to evaluate
the non-financial performance. The CSRD is an

Supply chain

Talent and skills

Sustainability

extended version of Non-Financial Reporting
Directive (NFRD). The modern framework has a
greater scope of reporting requirements and en-
compass more companies, including SMEs.

In November 2022, the White House pro-
posed a plan to protect the supply chain from
climate-related risks. It includes Federal Supplier
Climate Risks and Resilience Rule which requires
organizations to report on their greenhouse
gas emissions and climate-related financial risks
[18]. The organizations ought to set targets
connected to the reduction of greenhouse gas
emissions. In March 2022, the Securities and Ex-
change Commission (SEC) also proposed a rule
for public companies to disclose the climate-re-
lated information in financial statements [19].
The pending rules require disclosing the infor-
mation about greenhouse gas emissions, elec-
tricity consumption, and more.

The importance of sustainable development
is growing. It is confirmed by the increasing
governmental regulations towards climate-re-
lated risks. The businesses are supposed to re-
duce their environmental impact through recon-
sideration of business models. As long as the
majority of emissions are coming from supply
chains, businesses can identify sustainability is-
sues along each of its component. To lower the
extent of emissions, a business should reduce
waste, consider using sustainable materials, and
increase energy efficiency. Along with that, lo-
gistics is a crucial component. Transportation-re-
lated emissions should be lowered in order to
achieve more sustainable supply chains. A busi-
ness can optimize transportation network by re-
ducing extra miles and fuel consumption. Firstly,
if the supply chains will become regional or lo-

. Increase . Remain same . Decrease

M Fig. 4. Percentage of executives stating their organization’s investment plan in the next 12-18 months (N = 2.000

respondents from unique organizations)
Source: [7, p.22]
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cal it will decrease the distances. Secondly, with
the use of digital tools such as, previously men-
tioned digital twin, a business can consider most
convenient and short routes. Hence, investing in
automation will help improving transportation
routes and decrease extra miles. Along with that,
businesses can invest in energy-efficient equip-
ment such as electric vehicles and solar panels.
In example, a business can consider establishing
manufacturing plants and warehouses that run
on solar power.

In Europe, a smooth energy transition has
been disturbed with the war in Ukraine and the
following energy crisis. However, Europe plans
to increase solar-photovoltaic (PV) electricity in
order to address the challenges. In 2022, the EU
announced the target to increase solar-PV ca-
pacity from 224 GW to 750 GWDC by 2030 [20].

The sustainable approaches applicable to
components of the supply chain are summa-
rized and explained in Table 2. The main priority
is to reduce energy consumption through inte-
gration of renewable energy sources and tech-
nologies that optimize operations. The business
can consider stakeholders that are interested in
sustainability and reduction of environmental
impact. Promoting sustainable policies within a
business and its parties is essential in order to
become more environmentally and socially re-
sponsible. As a result, it will benefit reputation
of the company and increase its customer pool.
Nowadays, when the importance of sustainabili-
ty is widely recognized, the customers are more
likely to purchase from the businesses that are
committed to responsible consumption of nat-
ural resources.

Table 2. The components of the supply chain

Sustainable Supply Chain Management  Explanation

Sustainable procurement

Choosing the right suppliers that show their dedication to sustainability. Ide-

ally, it helps to begin a circular supply chain where the resources can enter
a loop with continuable usage. The suppliers who have better control over
their resources will reduce waste, energy, and environmental impact of the

business.

Sustainable product development

Developing and promoting products that are eco-friendly and have low envi-

ronmental impact. A business can use recycled materials or develop products
that can be recycled and repurposed. Furthermore, the company can use
recyclable packaging.

Sustainable manufacturing

Switching to renewable sources of energy such as solar, air, and hydro power

will decrease carbon footprint during the manufacturing stage. A business
can consider energy-saving technologies such as LED lighting and HVAC
systems. The LED lighting can consume less energy but provide the same
amount of light. The HVAC system provides heating, ventilation, and air con-
ditioning consuming less energy during operation. The system is automated
and controls the temperature throughout the day and optimize the con-
sumption of the required energy.

Sustainable warehousing

The warehouses can also install LED lighting and HVAC systems in order to

optimize energy consumption. In addition, a business can use motion-sens-
ing lights. It will detect moving objects and will turn on and off the lights
automatically. The predictive maintenance integrated in the machines will
help to detect various malfunctions and improve warehouse sustainability.
The use of recyclable packaging and plastic containers will help to reduce
waste. A business can reuse the material within the warehouse to minimize
the environmental impact. Lastly, a business can set up warehouses closer to
the end-customers to decrease transportation.

Sustainable logistics

Optimization of transportation network can be analyzed through technol-

ogies such as supply chain digital twin. The main priority is to decrease the
unnecessary transportation and reduce fuel consumption. Re-shoring and
near-shoring operations can decrease distances as long as supply chain will
become more local or regional. If possible, a business can consider sustain-
able transportation alternatives such as electric vehicles.

Source: compiled by the authors with the use of [1, 21, 22]
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In order to examine the competencies of Sig-
na Sports United within the context of researched
topics, a SWOT analysis has been made. It is ex-
pressed in Table 3 and determines strengths,
weaknesses, opportunities, and threats of the
organization. As a result of the SWOT analysis,
it is visible that Signa Sports United has more
strengths and opportunities than weaknesses
and threats. The company has a high market
share in Europe and is currently focused on its
core-markets with strong competitive positions.
In 2022, the company published their latest pre-
sentation which stated a plan to refocus inter-
national partnerships and change positioning in
core markets. Signa planned to pause expansion
of international logistics and localize interna-
tional markets. This will help to overcome the
weakness of supply chain constraints and pre-
vent further disruptions. The company planned
to improve order economics which means opti-
mizing the quantities purchased and minimizing
inventory costs, as well as more efficient stock
management. This will help to overcome the
issue with inventory levels and reduce current
overstock. The company is interested in focusing
on lean operation management which involves
doing more with less and allows to gain more
cost benefits. The strategic alliances with tech

companies and integration of advanced tech-
nologies are among main strength which opens
more opportunities for development. As to the
other opportunities, the company can facilitate
cross-brand promotion and enlarge their brand
portfolio. Acquisition of new strong brands will
strengthen their market position, generate reve-
nue, and increase customer pool. This can refer
to the EU and the U.S. regions where the com-
pany established its presence. Along with that,
Signa Sports United can develop its sustainable
product lifecycle and consider environmental
impact. The latest presentation included a plan
to increase sustainability practices. In 2021, the
company published their first Environmental,
Social and Governance (ESG) report. It showed
the company’s commitment to measure carbon
footprint, existent targets, and corresponding
actions to reduce greenhouse gas emissions.
Since 2019, the company became a Climate-
Parner and considered to be climate neutral for
the fourth year. In 2023, Signa Sports United
plans to publish their second ESG report which
will disclose their new targets and achievements.

Signa Sports United mentioned that it would
like to focus on lean management. It involves a
strategy to reduce any waste of time, effort and
costs that does not create value. Lean manage-

Table 3. SWOT Analysis of Signa Sports United

STRENGTHS
A leading tech platform in Europe.
High market share.
Integrates advanced technologies.
The stock is listed on NYSE.
Extended to the U.S. market.
Forms strategic partnerships and M&A.
Sustainable achievements in logistics such as climate compen-
sated shipping and use of electric vehicles.
ClimatePartner
Climate neutral company
Alliances with digital companies.
High net orders and customer activity.

WEAKNESSES
Supply chain constraints.
Inventory levels and overstock (full-bike and e-bike
segment especially)
Small market share in the U.S.
Negative profitability.
Increase of long-term and short-term debt.

OPPORTUNITIES
Increasing community awareness in the U.S. through M&A and
marketing investments.
Cross-brand promotion.
Foreign investments.
Verticalization by increasing portfolio of brands through M&A.
Integration of more advanced technologies within supply chain
processes.
Improvement of sustainable product lifecycle.
Encouraging recycling.

THREATS
Deterioration in customer sentiment and operational
environment.
Rising inflation and economic instability.
Debt default.
Cost-of-living crisis.
Increased prices for logistics.
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ment has two pillars — to provide the customer
value and to improve business operations con-
tinuously. It is based on four principles — value,
value stream, flow, pull, and perfection. The idea
is to define what value means for the custom-
ers and meet it. The value stream includes the
necessary steps leading to the provision of the
valuable end-product. Then, the value stream
is optimized and put on flow. Basically, it is the
supply chain that runs smoothly in which each
stakeholder provides efficient input. The pull of
customers is then satisfied with the product at
the time when it is needed. In fact, the goal of
the pull principle is to limit inventory and en-
sure that the products are manufactured only
when needed and at the right quantity. Finally,
the perfection principle is to promote the idea
of continuous improvement within the organi-
zation. It should be embedded in its culture and
business philosophy.

As a result, lean management can sufficiently
improve operations of Signa Sports United. Re-
ducing unnecessary steps and focusing on value
creation will ensure that the company sets right
priorities and achieves its targets faster. As to
the idea of limiting inventory, after market over-
stock the industries might consider alterations in
their procurement strategies. Initially, lean man-
agement proposed just-in-time manufacturing
strategy when the products are created only
when they are needed and ordered. However,
since 2020, when the world faced global sup-
ply chain disruptions, the companies have been
talking about the end of just-in-time due to
supply shortages and considered holding more
inventory instead [25]. In 2023, when industries
faced overstock, just-in-time was revived or at
least concerned again. The companies can either
look toward just-in-time or optimize their inven-
tory management. Although if a company such
as Signa Sports United procure from Asia, just-
in-time might not be an option due to long lead
times. However, in terms of local manufacturing
and domestic production it can become more
reasonable. At least, just-in-time strategy can be
implemented with new models of production
during the current market overstock situation. In
respect that the supply shortages can easily shift
to market overstock under highly uncertain en-
vironment, the long-term solution would be to
predict the market demand and to rather keep a
safe stock just-in-case. In the long-term, a buffer

amount can minimize risks and save companies
during the supply shortages, but it should be
optimized to the hard-to-get and rare products,
as long as those that have no regional substi-
tutes.

Conclusions

Establishing a resilient network is essential
in order to provide goods and services to the
customers. As business expands to international
markets, its supply chain become prone to glob-
al factors. The expansion could include either
globalization or regionalization strategies. First
option is riskier, whereas the second is more se-
cure as it is within one region. The priory is to
increase the supply chain resilience and agility.
Otherwise, a business would likely to suffer from
unpreparedness even if it is a global leader.

Signa Sports United has multiple stakeholders
worldwide and a complex supply chain. Howev-
er, since 2020, the company have been suffering
from global supply chain disruptions and then
ended with an overstock. The company result-
ed with poor financial statements and business
performance. Eventually, it had to reconsider its
SCM in order to combat external factors.

Since antiquity, industrial revolutions con-
tributed to the development of SCM. Advanced
technologies and transport fostered global trade
due to greater opportunities. Nowadays, a busi-
ness can integrate multiple technologies in its
SCM, and it is still one of the main methods to
strengthen it. The software is embedded in plan-
ning, sourcing, manufacturing, and transporting
operations. It allows gathering real-time infor-
mation about the inventory and increase trace-
ability, security, and minimize expenses. The
warehousing and distribution are now accompa-
nied with modern software systems which opti-
mize each stage. The 3PL services deploy more
technologies in logistics, such as Everstream An-
alytics platform which offers a multi layered view
of the supply chain. The 3PL play a major role in
international expansion because they offer their
expertise and allow exploitation of warehouses,
while the businesses can stay focused on their
core competencies, save time and costs.

In 2023, the supply chain resilience became
a key priority within organizations, especially in
the EU region. The main method to mitigate the
disruptions is to regionalize or diversify supply
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chains through re-shoring or near-shoring. It
will increase control over the supply chain due
to shorter distances and advantages of FTZ.
The diversification will decrease dependency
onto single region or market. In example, Signa
Sports United procures brands from various re-
gions and launches in-house brands. This might
have contributed to the ability to fulfill the or-
ders during the past three years.

The resulted overstock and changed cus-
tomer sentiment requires additional alterations
of SCM. Automation helps to gather data and
increase business alternes. In example, by re-
cording real-time data in blockchain technolo-
gy, business stakeholders can access data timely
and respond to the changes faster. A business
can use supply chain digital twin and control
tower technologies to prepare for various sce-
narios. To maintain stable production flow, it
can also use predictive maintenance. It will im-
prove manufacturing process and ensure that
the company is aware of any faults inside ma-
chinery. Currently, the technologies are among
one of the main areas for investments, especially
across APAC region.

Another relatable topic disclosed sustain-
ability as long as the majority of emissions are
caused by supply chain processes. The gov-
ernments globally tend to increase regulations
which encourage companies to report their sus-
tainable commitments. The organizations are
meant to employ more activities that reduce en-
vironmental impact. This can be done through
reduction of waste and emissions during the
supply chain processes. The businesses might
consider renewable resources, recyclable mate-
rials, and increasing energy efficiency. This can
be supported with increased automation and in-
vestment in energy-saving equipment.

Signa Sports United is a ClimatePartner and a
climate neutral company which is environmen-
tally responsible. It plans to increase sustainabil-
ity within its business units in future, but its main
focus is on lean operations, improvement of
inventory management, consolidation of logis-
tics, and optimization of the supply chain. Lean
management can help to optimize the SCM as
it aims to reduce unnecessary costs, effort, and
time. It perfectly matches with the disclosed
themes such as regionalization, digitalization,
and sustainability practices as long as they are
also directed on optimization of SCM. Each of

the themes tend to increase efficiency, reduce
costs, and increase supply chain resilience.
Therefore, existing plans of the company along
with the disclosed strategies could strengthen
their operations and help to withstand uncertain
environment.
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Aipp>xuTanisauia ynpaBaiHHA 1aHLLIOrOM NOCTaBOK
(3a maTtepianamm KomnaHii 3i CIOPTUBHOI iHAYCTPIT
“Signa Sports United”)

BiliHa 8 YkpaiHi npu3sena 0o 3MiHU IGHYF02I8 NOCMABOK 8 YCbOMI C8IMI.
YnpaeniHHA 2106a/16HUMU IAHYK2AMU NOCMABOK 8 peanisix mypbyneHm-
Ho20 cepedosuwya cmasao Had38u4aliHO akmyaabHO 8UMO20k0 Yacy. Kpim
moeo, nid enausom COVID-19 b6ynu chopmosaHi Hogi 8uMozu 0o opaaHizayil
Cy4aHo20 Bi3HeCy, Wo NepesaxHo Mie 8UXUMU MUIbKU (3 3aCMOCY8AHHAM
dioxuman mexHono2il. Ti KOMNGHIL, Wjo 84acHO nepeliwau Ha Hosi peliku
nobydosu b6i3Hecy, 3MOXymb ompumamu Haonpubymku 8 mMatibymHeomy.
OO0Hak npogedeHHs didxumanizayil 1aHYyr2i8 NOCMasok 8ce we 3a/uwa-
EMbCA CKAAOHUM NUMAHHAM, 8i0Nnoe8idb Ha fike HaMAa2aromMecs HaA0amu as-
mopu 8 daHiti cmammi.

OcHosHa mema O0C/IOXeHHA NONIA2AE Y OOCIIOXEHH( MOXAU8ocmel ma
npobsiem didxxumanidayll 1aHYr2i8 NOCMAagok Ha Npukaadi Komnawit “Signa
Sports United", caimogo2o nidepa enekmpoHHOI KoMepyil y cnopmugHIU (H-
dycmpil. ¥ cmammi po32/18Hymo O0CHOBHI cmpamezii eKkCnaHcii KOMNAHIEr
MDKHapOOHO20 pUHKY 3 Memor 8U3Ha4YeHHA Halbutew 6e3neyHo2o eapi-
aHmy peanizayii 0ia1bHOCMI 8 IHWUX KpailHax 8 Cy4acHuUx ymosax; Memoou
CMBOPEHHA CMIUKUX Ma 2HyYKUX JIaHY2l8 NOCmasok. Takox y cmammi
docnioxyemeca 0i0XXuManiaayia 8 KOHMeKCMI ynpasaiHHA J1aHYr2aMu No-
CMasok 3a paxyHoK aHaai3y makux npoyecis, AK asmomamu3sayis, opeaHi-
3ayia iHmepHemy peyel, NpogedeHH MAWUHHO20 HaBYAHHS, Npedukmue-
H020 06C/1y208y8aHHS, 610K4YeliHYy, MOowjo.

B pe3ynemami susgneHo, wo mema ynpasaiHHA 2106a/16HUMU GHUHO-
2amu nocmasok 36ieaemecs 3 NpobsemMoro KOMNGHIL, OCKUIbKU OCMAHHSA
nepexusna mpusani nepeboi 8 naHyro2ax nocmasok. Ketic komMnaHii dono-
Mie enubwe po3kpumu memy Ha KOHKpemHoMy Npukaaol. AHANI3 ICHyr4YUxX
cmpameeiti "Signa Sports United” y no€OHaHH( 3 pe3ynemamamu 0oci-
OXeHHs cmas 0CHO80K 018 Npono3uyLl wodo po3sumky. Takox 8 cmammi
pO32/19HYMo Memodu hidsuwjeHHsa cmanocmi 8 bi3Hec-onepayiax, OCKUIbKU
8N/1UB HA HABKOJIUWHE cepedosuLye MICHO No8'A3aHUU 3 IAHYH20M NOCMa-
80K, [ lio2o ckAado8l € OCHOBHUMU YUHHUKAMU 2106a/16HOI 3MIHU KaiMamy.

KnrouoBi cnoBa: ynpas/iiHHA 1aHyr02amMu nocmasok, 2106a1eHa myp-
byneHmHicme, yugposi mexHosaoeall, anobanidayis, pezioHanizayid, cma-
Jlicme
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