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MODERN PRACTICES OF RISK ADJUSTMENT IN NETWORK MODEL

The relevance of the research is because, in the modern economy, risks and the processes of their spread are
an integral part of activities that encompass entrepreneurship, management processes in organizations, financial
operations, production processes, project development, and implementation, as well as other areas where potential
threats and uncertainties must be taken into account. The authors emphasize that the emergence of risks can take
on a particularly threatening nature in network economies due to the interdependence of its participants. Therefore,
the goal of the article is to study modern practices for risk adjustment in a network-based model. The study used
methods such as system analysis and synthesis, as well as the comparative method. The research results allowed for the
identification of several key practices that contribute to reducing risks and minimizing the processes of their spread in
networked economic formations, including diversification of supply chains, creation of joint reserves and inventories,
flexibility of contractual relationships, and regionalization of production. The practical value of the article lies in
laying the foundation for studying the specifics and algorithms for implementing the practices mentioned above, as
well as identifying conditions that contribute to enhancing the resilience of the network economy to risks and ensuring

its adaptability in a dynamic environment.
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Problem statement. The relevance of the research is
determined by the fact that in the modern economy, risks
and the processes of their dissemination are an integral part
of activities that encompass entrepreneurial activities, ma-
nagement processes in organizations, financial operations,
production processes, project development, and imple-
mentation, as well as other areas where potential threats
and uncertainties must be considered. The authors draw
attention to the fact that the emergence of risks can become
particularly threatening in networked economies due to the
interdependence of its participants. In such economies, the
processes of risk dissemination can have an exponential
effect, where even minor issues in one part of the network
can lead to significant consequences for other participants.

For example, in networks formed by the electronics
manufacturing industry, there is a high dependence of
manufacturers on companies engaged in chip development
and supplying components for mobile phones, computers,
and other devices.

A minor disruption at one of the supply stages, for
example, due to natural disasters or a technological failure
at a factory, can lead to global delays in the delivery of fini-
shed products, negatively impacting a wide range of com-
panies worldwide, from manufacturers to end consumers.

Analysis of research and publications. Among the
scholars researching risk adjustment issues in the econ-
omy, Varaksin O., Pobidenna V., Grebenyk R. [2], Mosten-
ska T. L., Skopenko N. S. [5], and Rudysh O. O. [6] can
be highlighted. These researchers mainly focus on risk
management to ensure the overall economic security of an
enterprise and analyze ways to maintain its stability and
operational efficiency.

At the same time, although the aforementioned
researchers also emphasize the importance of risk adjust-
ment for enterprises operating within a network model,
these issues are mainly addressed in the context of over-
all economic security, rather than as a separate scientific
problem.

The lack of a specialized approach to risk manage-
ment in networked economies creates the need for a more
detailed study of this issue.

Formulation of the article’s objectives. The article
aims to study contemporary practices of risk adjustment
within the network model.

The paper main body. Risks in the networked eco-
nomic model are potential threats and uncertainties that
manifest through the close interdependence of participants
in the economic network, which is driven by technological,
financial, logistical, informational, and other connections.
Given this inter connectivity in any network model, risks
rapidly spread among the network participants, and even
a minor issue in one link can lead to large-scale economic
consequences for others, including not only financial cri-
ses, supply chain disruptions, and technological incidents
but also the overall collapse of the network.

An example of the emergence and spread of risk in the
networked economy is the situation that occurred in the
automotive industry. Disruptions in the supply of micro-
chips in 2020-2021 from Taiwan Semiconductor Manufac-
turing Company (TSMC) caused delays in the production
of vehicles by Ford, General Motors, and Volkswagen.
These manufacturers, in particular, relied on microchips
for various systems, ranging from engines to safety fea-
tures and information technologies.
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The outlined automotive companies were forced to
temporarily halt production or reduce output due to the
chip shortage. For example, Ford suspended production at
its U.S. plants (which were responsible for manufacturing
Ford F-150 models that heavily relied on chips for man-
agement and safety systems) and reduced production by
approximately 20-30% at its plants in Canada and Mexico.
General Motors (GM) cut production by 20% at some of
its North American plants. In Europe, Volkswagen halted
part of its production at its factories in Germany and the
Czech Republic. The crisis persisted until 2022, and its
consequences had a long-term impact on global automo-
tive supply chains.

Given the significant vulnerability of the networked
economy to the impact of risks, modern practices for
adjusting the processes of risk formation and dissemina-
tion within networked economic entities are of particular
importance. The main practices that help reduce risks and
minimize their spread in the networked economy include:
diversification of supply chains; creation of shared reserves
and stockpiles; flexibility of contractual relationships; and
regionalization of production.

More detailed information on the main practices that
help reduce risks and minimize their spread in the net-
worked economy is presented in Figure 1. The outlined
practices are aimed at enhancing the network’s resilience
to risks within a continuous risk management cycle, which
includes: the risk identification stage; the risk assessment
stage (for ranking risks according to their level of criti-
cality: high, medium, low); the risk monitoring stage (to
track external factors that may affect the network); the risk
adjustment direction determination stage (selecting influ-
ence practices); the implementation stage of practices that
help reduce risks and minimize their spread in the net-
worked economy; and the stage for evaluating the effec-
tiveness of risk adjustment.

Indeed, the diversification of supply chains is one of the
most effective ways to reduce the network’s vulnerability
to external shocks by decreasing dependence on a single
supplier or region, while increasing flexibility and adapt-
ability [3]. It is important to note that this practice in the
networked economy has the following features [3]:

* Multiple supply sources.

» Geographical diversity of supplies.

* Availability of alternative routes and delivery
channels.

Diversification of supply chains
(Expanding the sources of resources, components, or
services to reduce risks associated with dependence on a
single supplier, region, or mode of transportation).

 Balancing risks and benefits from working with dif-
ferent suppliers.

So, if Ri is the risk associated with supplier ii, and it
ranges from 1 to nn (the number of suppliers or links in the
supply chain), it can be assessed through the probability of
supply disruption Pi and potential financial losses Li, i.e.:

Ri=Pi x Li, (1)

where: Pi — the probability of supply disruptions from sup-
plier i; Li — the financial losses resulting from a supply

disruption from supplier ii.

Until 2021, Apple largely relied on manufacturing facili-
ties in China, where its key suppliers, such as Foxconn,
Pegatron, and Wistron, played a crucial role in assembling
the company’s main products, including the iPhone, iPad,
MacBook, and other devices. Foxconn (Hon Hai Precision
Industry Co., Ltd.) was one of Apple’s primary partners,
responsible for assembling the iPhone and other devices
at its factories in China. Foxconn factories, particularly in
Zhengzhou, Shenzhen, and other cities, serviced a large por-
tion of Apple’s manufacturing capacity. Pegatron, with faci-
lities in Shanghai and Kunshan, also focused on assembling
Apple products, including the iPhone and iPad. The third
key supplier, Wistron, was responsible for assembling the
iPhone and other devices at its manufacturing site in China.

However, over time, Apple began to notice growing
risks associated with its excessive reliance on China,
especially due to geopolitical tensions, trade barriers, and
potential supply chain disruptions, which were clearly
evident during the COVID-19 pandemic. This prompted
the company to consider alternative locations for some of
its manufacturing capacity and apply a risk optimization
mathematical problem, which looked as follows [2-3]:

min(x1,x2...,xn) = Z(PixLixxi), 2)
i=1
where xi is the share of production or supply that the com-
pany receives from supplier ii, and the objective of the
problem is to minimize total losses considering the prob-
abilities of risks and financial losses.

The constraints for this problem are: xi > 0 — the share of
supply cannot be negative; Y7 = 1nxi = 1 — all supplies must
be distributed among the suppliers.

Thus, in 2022, Apple decided to significantly diversify
its supply chains, including expanding production in other
Asian countries such as India. Specifically, its partners,

Creation of shared reserves and stockpiles
(Combining resources or stocks of critical materials,
components, or products among participants in the
economic network to ensure continuity of production

processes in the event of supply disruptions or other crisis

situations).

Practices for reducing risks and their processes of dissemination.

Regionalization of production
(Moving or localizing part of the production processes
closer to end consumers or strategic markets to reduce
dependence on global supply chains).

Flexibility of contractual relationships
(The ability of participants in the economic network to
quickly adapt the terms of contracts to changing
circumstances, such as demand fluctuations, price
changes, supply disruptions, or other external shocks).

Figure 1 — Main practices that help reduce risks and minimize their spread in the networked economy

Source: compiled based on [2-3; 6]
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including Foxconn, Pegatron, and Wistron, began assem-
bling iPhones in India.

This allowed Apple to reduce its dependence on Chi-
nese manufacturing facilities and ensure greater stability in
its production processes, even when supply chain links in
China were disrupted due to lockdowns or other external
factors. A more detailed description of Apple’s supply chain
diversification practices is provided in Table 1.

Thus, since in a networked economy the activities of
its participants are interconnected through complex supply
chains across different regions and countries, it is not only
important to maintain the continuity of production processes
but also to minimize dependence on the capacities of any
one region or country.

The creation of joint reserves and stockpiles is a way
to reduce the network’s vulnerability to external shocks
by forming joint strategic reserves of critical resources or
components for the network participants. This ensures the
continuity of production in case of supply disruptions [1; 4].

Thus, if Ri is the risk of supply disruption for component
ii, and Pi is the probability of this disruption, then the risk asso-
ciated with the absence of reserves can be calculated as [3]:

Rshortage, i = Pi x Li, 3)

where: Pi — probability of supply disruption for component ii;
Li — potential losses due to disruption in the supply of this
component.

It should be noted that this practice in a networked
economy has the following features [5; 3]:

* Collective formation of reserves.

* Distributed responsibility.

* Flexibility in the use of reserves and their systematic
updating.

The networked economy involves complex interdepen-
dencies among different participants in supply chains. In the
case of Toyota, its production network includes numerous
suppliers of electronics, batteries, and other critical compo-
nents, forming a complex and interconnected system. As a
result, the earthquake and tsunami in Japan in 2011 caused
significant disruptions in Toyota’s supply chains, revealing
the critical vulnerability of its network to external shocks.
Specifically, the disaster led to the temporary shutdown of

factories in Toyota City (Aichi Prefecture) and in the Mie
and Gifu prefectures, as well as disruptions in the supply
of crucial components, which complicated the production
process and resulted in financial losses.

To reduce the vulnerability of its production network
to future shocks, Toyota applied a risk optimization mathe-
matical problem, which looked as follows [3]:

min(xi)= Y (Pix Lixxi), )
=1
where xi — the share of responsibility of supplier ii for
replenishing the stock of component i.
The constraint for this problem was:
> (xi)=1 Q)
i=1

The constraint (4) for this problem was that the sum
of the responsibility shares of suppliers must equal 1
(balanced responsibility for all participants). Therefore,
Toyota implemented the practice of creating joint reserves
of critical components with its suppliers, according to the
specifications outlined in Table 2.

The highlighted features of the practice of creating joint
reserves allow for the maximum minimization of risks asso-
ciated with supply chain disruptions and external shocks [4].

The flexibility of contractual relationships is a way to
reduce the vulnerability of the network to external shocks
by creating the conditions for the quick revision or adapta-
tion of contracts with suppliers on demand (especially in
the case of emerging risks). Thus, a mathematical approach
to the flexibility of contractual relationships can be repre-
sented through a risk function, which takes into account
potential supply disruptions due to various circumstances
that determine the contract terms:

R=Px(C+F), (6)

where: C — is the base cost of executing the contract; F'— is
the cost of adapting the contract terms, including nego-
tiations, pricing adjustments, and force majeure condi-
tions; P — is the probability that the contract will not be
executed on time due to risk factors (force majeure, mar-
ket condition changes, political or economic factors).

Table 1 — Apple’s supply chain diversification practices

Components of supply chain

Features of implementing the supply chain diversification practice

Features of risk

disruptions.

diversification practice adjustment
Expanding iPhone production in other Asian countries, particularly in
. . . . India, to reduce reliance on Chinese manufacturing capacities.
Diversification of production s .
.. Apple’s partners, such as Foxconn, Pegatron, and Wistron, began
capacities S . . . . . .
assembling iPhones in India, which reduced risks associated with global | g,ch supplier is

Choosing suppliers and partners in different regions to ensure greater

assigned different
levels of disruption

associated with local crises.

Distribution of suppliers and stability of supply chains, particularly utilizing facilities in India for probabilities
production capacities product assembly, allows Apple to adapt to changing conditions in Pi, depending
specific regions. on factors
Expanding production chains and investing in new markets to reduce such as region,
Reducing dependence on a single | dependence on a single country, in this case — China. This contributes supply quality,
market or country to greater resilience to changes in geopolitical conditions and risks infrastructure

reliability, and other

Flexibility of production processes

in product supply.

Increasing flexibility in production processes by shifting some of the
capacities to new markets allows Apple to quickly adapt to changes in
demand and external conditions, which is crucial for ensuring continuity

related aspects.

Source: compiled based on [3; 5-6]




Bunyck 36, 2025

115

Table 2 — Practice of creating joint reserves of critical components between toyota and suppliers
of electronics, batteries, and other critical components

Components of the practice of creating
joint reserves and snventories

Features of Implementing the Practice of Creating Joint
Reserves and Inventories

Features of risk
adjustment

Accumulation of inventories of key
components

Joint inventories of microchips, batteries, sensors, and other
specialized electronic components. This ensures the continuity
of production in the event of supply disruptions*

Determining the point
at which inventories
reach a critical

Creation of decentralized inventories in
different regions

Inventories in different regions, in volumes sufficient to
minimize the risk of complete loss of access to critical
components due to local crises (e.g., natural disasters)**

level that requires
replenishment.
Automatic updating of

Establishment of long-term supply
agreements with suppliers for joint
snventory creation

Long-term supply agreements with suppliers that enable the
creation of stable component reserves and ensure their steady
replenishment even during global crises.

inventory levels based
on risk forecasting and
production needs.

Note

*Chip suppliers ensure the storage of large chip inventories in specialized warehouses.

**Suppliers in different parts of the world, such as Europe, North America, and Asia, create decentralized warehouses for critical components. For
example, Panasonic, which supplies batteries for Toyota's electric vehicles, stores part of its inventory in regions close to Toyota s main production
facilities, including North America and Europe, to respond more quickly to any supply or logistical issues.

***Such agreements outline conditions for stable supplies even during global crises or natural disasters.

Source: compiled based on [1; 3—4]

It should be noted that the outlined practice in the net-
work economy has the following features [3; 6-7]:

* Force majeure provisions.

* Dynamic pricing.

* Introduction of flexible terms of performance depen-
ding on market conditions or the capabilities of network
participants.

* Flexible payment models.

 Structuring agreements in such a way that they can
be quickly adapted to changes by adding or removing indi-
vidual modules or provisions.

In particular, Amazon has applied flexible contracts
with logistics service providers. Due to significant demand
fluctuations and supply disruptions, Amazon finds optimal
contract terms for each supplier depending on changes in
the risk probability. In this context, the following risk opti-
mization mathematical problem was applied [3]:

min(xi) =Y (Cix Pi)+L- Y (Rix APi), (7)
i=1 i=1

where: Ci — the cost of the contract with supplier i, Pi — the
probability of risk for supplier #; Ri — the level of contract
adaptation for supplier i; APi — the change in the risk pro-
bability over time for supplier i; A — a coefficient that deter-
mines the weight of contract adaptation in the overall cost.

The constraint for this problem was:

n
> Ci < max budget, 8)
i=1

In particular, Amazon implements the practice of fin-
ding optimal contract terms with suppliers, ensuring that
changes to the contracts do not lead to violations of other
key terms of cooperation.

Regionalization of production networks is a way to
reduce their vulnerability to external shocks by relocating
part of the production capacities closer to end consumers.
Thus, to calculate the risk arising from the lack of regiona-
lization of production networks, a mathematical algorithm
can be applied, which computes the probability of supply
chain disruptions and assesses the economic losses.

It should be noted that the outlined practice in the net-
work economy has the following features [3; 7]:

* Reduction of logistics chains.

+ Adaptation to local conditions.

* Investment in local production capacities.

For example, Intel, in partnership with the EU govern-
ments, is currently implementing plans to build new fac-
tories in Europe (specifically in Germany and Ireland) as
part of a strategy to regionalize semiconductor production
networks.

In this context, the following risk optimization problem
was applied [3]:

min (xi):Z(cixxi)+Z(rixxi), )

i=1 i=1
where: c¢i — the cost per unit of product or resource related
to production or delivery from region i; xi — a variable
representing the amount of product or resources pro-
duced or supplied from region i. This value needs to be
optimized; ri — the risk associated with supply disrup-

tions from region i.

The constraint for this problem was: xi < mj, Vj.

where: mj — the maximum production volume that can
meet the demand in region j.

In other words, Intel aimed to minimize total production
costs and risks associated with potential supply chain disrup-
tions while meeting demand across all regions. Specifically,
in March 2022, the company began implementing a plan to
build a new semiconductor manufacturing plant in Magde-
burg, Germany, and is expanding its facilities in Ireland. This
decision was made in the context of the global chip shortage
and dependence on production capacities in Asia.

Conclusions. The study concludes that the network
economy is vulnerable to various risks due to the close inter-
connection between suppliers, manufacturers, intermediar-
ies, and consumers. The authors emphasize the need for the
development and implementation of effective risk manage-
ment strategies. Furthermore, based on the research findings,
it is demonstrated that several key practices can currently be
identified that contribute to reducing risks and minimizing the
processes of their spread in networked economic formations.
These practices include:

1. Diversification of supply chains — this practice
involves creating alternative suppliers and delivery routes,
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reducing dependence on individual network participants,
and increasing the resilience of economic ties.

2.Creation of joint reserves and inventories — this
practice ensures the possibility of utilizing accumulated
resources in crises to reduce the negative impact of unpre-
dictable events.

3. Flexibility of contractual relationships — this practice
involves concluding contracts with terms that allow for
quick adjustments to the terms of cooperation depending
on changes in the external environment.

4.Regionalization of production — this practice involves
relocating part of the production processes closer to end
consumers to reduce logistical risks and improve the speed
of response to demand changes.

Thus, the practical value of the article lies in laying
the foundation for studying the specifics and algorithms
for implementing the practices mentioned above, as well
as identifying conditions that contribute to enhancing the
resilience of the network economy to risks and ensuring its
adaptability in a dynamic environment.
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CYYACHI NPAKTUKU KOPUT'YBAHHS PU3UKIB
3A MEPEXXEBOIO MOJEJIJITIO

Axmyanvuicme 00CHiONCEHH 3yMOBIEHA MUM, WO Y CYYACHIU eKOHOMIYl pusuku ma npoyecu ix nouupenHs €
HeBi0 '€EMHOI YACMUHOIO OIANbHOCTI, AKA OXONIIOE NIONPUEMHUYBKY OifIbHICIb, YNPABGTIHCLKI NPOYeC 8 OpeaHi3ayisx,
Ginancosi onepayii, supobruui npoyecu, po3pooOKy ma peanizayiio npoexkmis, a maxoxc iHwi cepu, oe HeoOXIOHO 8pa-
X08ysamu NOMeHYitiii 3a2po3u ma HegusHaweHocmi. Aemopu 36epmaroms y6azy Ha mou Qaxkm, wo SUHUKHEHHS PUSUKIG
Mooice Habysamu 0COONUBO 3a2PO3NUBO20 XAPAKMEPY 8 MePeNCesUX eKOHOMIKAX Hepe3 83AEMO3ANENHCHICIb iT YUACHUKIE.
Biomax memoio cmammi € 8uguenHs cy4acHux npakmux KopueyeanHs pusuxis 3a mepexcesoro mooeno. 11io yac doci-
0iCeHMsT GUKOPUCTIAHT MAKT Memoou) O0CTIONCEHHS K CUCMEMHUL AHANI3 MA CUHMe3, d MAKOHC NOPIGHANbHUT MEMOO.
Koncmamosano, wio mepesicesa exoHomiKa 8pasiusa 00 pizHuX 8u0i6 pusuKie, OCKLIbKY 8 Hill iCHYE MICHULL 83AEMO38 "A30K
MIdHC NOCMAUATLHUKAMU, BUPOOHUKAMU, NOCEPEOHUKAMU Ma cnodxcusadamu. Pesynomamu 0ocnioxcenis 003601unu 8uodi-
JUMU KIIbKA OCHOGHUX NPAKMUK, WO CNPUSAIOMb 3HUCECHHIO PUSUKIE Ma MIHIMI3ayil npoyecie ix nowupeHHs 6 mepeoice-
8ux exonomiunux ymeopenusx. [ueepcughixayia 1anyio2ie NoOCMavyanus — € NPaKmukor CmMeEOPeHHs albmepHamueHUx
NOCMAYAILHUKIE Ma MApuwpymie 00CMasKu, Wo 3HUNCYE 3ATEHCHICTNL 610 OKPeMUX YUACHUKI6 Mepedici ma Nio8uuye
CMITKICMb eKOHOMIUHUX 36 'A3Ki6. CMEOpeHHs CRibHUX pe3epeis ma 3anacie — € NPaKmuKo 3a6e3nedeHns, MONCIUBOCMI
BUKOPUCTNAHHA HAKONUYEHUX PEeCYPCi8 y KpU30GUX CUMYAYIAX Ol 3MEHUEHHs He2amUBHO20 6NIUEY Henepeodaywy8anux
nooiu. I'nyuxicms KOHMPAKMHUX GIOHOCUH — € NPAKIMUKOIO YKIAOAHHS 002080PI6 3 YMOBAMU, WO 00360SIHI0Mb UUEUOKE
KOPUSYBAHHSL YMOG CNIBNPAYL 3A71eHCHO 810 3MIH 306HIUHb020 cepedosuiya. Pecionanizayis supooHuymea — € Npakmukoo
nepenecents HacmuHu GUPOOHUYUX Npoyecie OaudicHe 00 KiHYesUX CRONCUBAUIE 3 MEMOIO 3MEHWEHHS I02ICINUYHUX PU3U-
Ki6 ma niosuujerHs WeUOKOCmI peazyeants Ha sminu nonumy. IIlpaxmuuna yinnicme cmammi noaseac y Qopmyeans
OCHOBU 07151 8UBYEHHS 0COOIUBOCMEN MA ANICOPUMMIE BNPOBAONCEHHSL 3A3HAUEHUX 8ULYe NPAKIMUK, d MAKONHC GUOLIEHHS
VMO8, WO CHPUAIMb NIOBULYEHHIO CIMIUKOCMI Mepexce8oi eKOHOMIKY 00 pu3uKie ma 3abesneuyioms ii a0anmueHicms 6
YMO8AX OUHAMIYHO2O Cepedosuyd.

Knrouoei cnoea: pusuxu, mepedxcesa eKOHOMIKA, CNIIbHI pe3epsu ma MamepiaibHi YiHHOCMI, WeUOKe KOPUeYy8aHHs.




