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THE MULTISOURCING MODEL OF SAFE SUPPLY CHAIN
MANAGEMENT

Lesia Kostiuchenko «The multisourcing model of safe supply chain management». The logistics
outsourcing concept is to address the feasibility of using its own capabilities and sources of supply to perform
certain logistics functions that the company can entrust to an external partner. However, in the current context
of rapid change, it is important to make a quick and efficient decision on sources of supply: regardless of the
sourcing model of the company. That is, what is the usual supply strategy for the company. Security (reliability
and stability) of supplies is at the first place. Therefore, a quick decision on the optimal source of supply is the
optimal solution. More precisely is the optimal combination of the use of internal resources of the company and
the resources of external suppliers.

Multisourcing is a type of outsourcing used by many companies in conditions of frequent changes. Unlike
traditional outsourcing, the multisourcing model involves the use of several different vendors for the same
product at different times. The decision depends on the level of security. For example, with multiple sources, a
company can choose the best supplier for a particular task. By outsourcing certain operations, a company can
perform critical tasks on its own. These actions can achieve optimization of operating costs. However, when
deciding on multisourcing, it is important to assess the risks.

It is important to estimate the cost of supply according to different options. You should compare the
results of calculations and compare with the risks. These actions can ensure security of supply. So, the proposed
economic and mathematical model is able to help to make the right decision of the rational choice of supply
channel from several alternatives and, as a consequence, to achieve the following main goals: improving the
quality of supply management; reduction of the logistics cycle; reduction of supply costs; increase the reliability
of supply

Keywords: supply model, supply chain management, outsourcing, multisourcing, security of supply,
costs of secure supply management.

Jleca Kocmioyenko “MynemucopcuHzoea MooOenb 6e3ne4yHO20 ynpaeniHHA JAHY02AMU
nocma4aHHA". KoHuenuyis 102iCMUYHO20 AaymcopcuHey noJsif2ae y 8supilueHHi NUMAHHA OoyinbHocmi
BUKOPUCMAHHA 8/1GCHUX MOXJ/usocmeli ma pecypcie 071 BUKOHAHHA OKpeMux 102icmudHux ¢yHKyit, aki
nionpuemMcmeo Moxe 0o8ipumu 308HiWHbOMY napmHeposi. OOHAK 3a HUHIWHIX YyMO8 WBUOKUX 3MiH
8aXJ/IUBUM € NPUUHAMMSA WBUOKO20 Ma e(heKmuBHO20 piuieHHA Wo00 0xepes1 NOCMAYaHHA: He3a1eXHO 8i0
moeo, 3a AKOI COpCcUH2080i MOOeni npayroe Komnauisa. Tobmo, AKa cmpamezis NOCMA4YaHHA € 38u4Holo. Ha
sepwiuHy uineli cmasumeca 6e3neka (HaditiHicme ma cmabinbHicms) nocmagok. ToMy onmumaabHUM €
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onepamusHicme NpulHAMMSA piWeHHs Wo00 ONMUMAIbHO20 OXepesid nocmaydHHA. TouHiwe -
onmumasibHe NOEOHAHHA BUKOPUCMAHHA BHYMPpIWHIX pecypcie KOMNndaHii ma pecypcié 308HiWIHIX
NnocmMayasnabHUKIe.

MynemucopcuHe — ye 8ud aymcopcuHay, aKul 8uKopucmosye 6a2amo KomMnaHiti 8 yMosax 4acmux
3MiH. Ha 8iomiHy 8i0 mpaduuyitiHo20 aymcopcuHay, Mooesb MyJlbmucopcuHay nepedbayae 8UKOPUCMAHHA
0eKi/lbKOX pi3HUX NOCMAavanabHUKi8 00HO20 | M020 X NpOOYKMYy 8 pi3HUl ydc. PilueHHA 3anexums 8i0 pigHA
6e3neKku. 3anponoHOBAHA eKOHOMIKO-MamemMamu4yHa Mooeslb CNPOMOXHA OonomMozmu y NnpulHAMmMI
NpasusbHO20 pileHHA Wo00 payioHanbHO20 8UGOPY KAHAY NOCMAYAHHA 3 0eKiIbKOX aslbMepHAMUBHUX i,
AK HACiOOK, 00CA2MU MAkKuX OCHOBHUX Yined: nidsuwumu AKicms ynpassiHHA NOCMA4YaHHAMU; CKopomumu
J102icmuYHUL YUK, 3MEHWUMU 8UMPAmMu Ha NOCMAvyaHHA; niosuwumu HaoditiHicme NocMayate.

Kno4voei cnoea: mopgenb nocTayaHHA, YNpaBliHHA JNaHLUIOMOM MOCTa4YaHHA, ayTCOPCUHT,
MyNbTUCOPCUHT, 6e3neKka nocTayaHHsA, BUTPaT Ha 6e3neyHe ynpasiiHHA NOCTavyaHHAM.

Jleca KocmioyeHko «MynemucopcuHzoeas moodenb 6e30ndcHO20 ynpasneHus yenamu
nocmaeok». KoHuenyus s102ucmuy4ecko20 aymcopcuHea 3aK/i4Yaemcs 8 noucke peuwleHus 8onpocd O
yesnecoobpasHocmu UCNO/Ib308aHUA COOCMBEHHbIX BO3MOXHOCMel U pecypcos8 O/ B8bINOJIHEHUSA
omoesibHbIX JT02UCMUYecKux yHKYul, Komopsle 0p2aHU3ayusa Moxem 008epUMb 8HEWHEMY NApMHepy.
OOHAKo Npu cospeMeHHbIX YC/T08UAX YACMBbIX U Pe3KUX U3MeHEHUU 8aXXHbIM A8/19emcsA npuHAMue 6bicmpozo
3¢hpekmusHo20 pewieHUs 06 UCMOYHUKAX CHABGXeHUA: He3asucuMO Om Mo20, NPU KAkoU cOopcuHz2080U
Mooenu opeaHu3zayua pabomaem. T.e., Kakaa cmpameaus cHabxeHus u3bpaHa. Ha sepwuHy yenenonazaHus
cmasumca 6e30nacHocmMo (HA0eXHOCMb U CMAbusIbHOCMb) NOCMAsOK. [103MomMy onmuMasnbHuIM A8/15emca
oNnepamusHOCMb NPUHAMUSA pewleHUs KacamesibHO ONMUMAIbHO20 UCMOYHUKA NOCMABOK. TouHee —
onmumasneHoe 06veOUHEeHUEe UCNOJ/Ib308AHUA 8HYMPEHHUX pecypcos8 Op2dHU3ayuu, a makxe pecypcos
BHEWHUX NOCMABUUKOS.

MynbmucopcuHe agnaemca 8uGOM aymcopcuHaa, Komopbil UCNOo1b3yemcsa MHO2UMU Op2dHU3ayuAamMu
8 YCJ1I08UAX YACMbIX U3MeHeHUU. B omauduu om mpaduyuoHHO20 adymcopcuHaa, MoOesib My/lbmucopcuHaa
npedycMampugaem ucnoJs1b308aHUe HEeCKOIbKUX pa3HbiX NOCMABWUKO8 (UCMOYHUKO8) 0OHO20 U MO20 Xe
npodykma 8 pasHoe spems. PeweHue 3agucum om yposHs 6e3onacHocmu. [1pedsoxeHHAas 3KOHOMUKO-
Mamemamuyeckas MoOe/lb  MOXem Nnocnocobcmeosams NPUHAMUIO NPABUSIbHO20 peleHUs O
PAYUOHA/IbHOM 8bI60pe KAaHAA CHAOXeHUA C HeCKO/IbKUX d/lbmepHAamusHbiX U 8nocsiedcmsuu 0ocmuyb
C/1e0yoUUX OCHOBHbIX Yesieli: N08bICUMb KAYeCmao ynpassieHua NocmasKkamu; COKpamums jio2ucmudeckud
YUKJT; yMEHbWUMb 3ampamel Ha CHAbXXeHUe; N08bICUMb HA0EXHOCMb NOCMABOK.

Kniouesvle cnoea: mopenb CcHabxeHwsa, ynpaBneHWe LUENsMU  MOCTABOK, AYTCOPCUMHT,
MYJIbTUCOPCMHT, 6€30MacHOCTb NMOCTaBOK, 3aTPaThl Ha 6e3onacHoe ynpaeneHre NocTaBKamu.

Introduction. Multisourcing is an
effective combination of different sources of
supply. It allows you to economically and
quickly achieve delivery of goods from
around the world. The choice of
multisourcing is determined by its cost-
effectiveness, time savings and risk reduction.
This type of transportation takes into account
the specifics of the conditions of the
transported goods, which increases the level
of reliability of supply. Thus, it is possible to
find the optimal source and delivery route.

Analysis of recent researches and
publications. is to determine and
substantiate the main indicators of economic

and technological development, social and
environmental components of air transport
and assess their level. Indicators are given in
groups in the above areas. Indicators are
divided into stimulants (indicators that
contribute to the sustainable development of
air transport and the national economy) and
disincentives (indicators that hinder the
sustainable development of air transport and
the national economy). The solution of this
problem will make it possible to conduct a
comprehensive assessment of the current
state of air transport in Ukraine on the basis of
a systematic approach.
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Table 1. Classification of supply (sourcing) models

Sign of classification

Name of sourcing models

By number of suppliers

Single Sourcing
Modular Sourcing

On a regional-territorial basis

Global Sourcing
Regional Sourcing
National Sourcing
Domestic Sourcing

In the presence of intermediaries in
the logistics channel "supplier-
consumer"

Straight
Indirect (different levels)

By source of supply Insourcing
Outsourcing

By the complexity of the delivery One-level

option Multilevel

On the scale (depth) of the
combination of resources

Best-of-breed consortium
Prime contractor

Joint venture (JV);

Full outsourcing

Using IT technologies

e-sourcing
Multisourcing / Selective sourcing

Source: [2; 3]

A multiple sourcing definition s
outsourcing several of the company's most
important operations to several different
vendors instead of using a single source [5].
According to the author of [6], “the
multisourcing approach contrasts with fully
in-house IT provisioning and sole-source
outsourcing models. Multisourcing (multi-
sourcing) is an approach to outsourcing in
which IT operations and technology
infrastructure are contracted to a number of
vendors, usually in combination with some
internally provided elements of information
technology” [6].

Multiple  sourcing,  which  more
commonly is referred to as multi-sourcing, is a
type of outsourcing used by many companies.
Unlike traditional outsourcing, where a single
vendor handles IT responsibilities and other
company operations, multi-sourcing makes
use of several different vendors. Usually, the
company will handle some IT tasks in-house
and then outsource the rest [5].

Margaret Rouse in [6] writes that the
purpose of the multisourcing was to

maximize the effectiveness of an enterprise's
IT by ensuring that various elements were
sourced to the best possible providers, while
allowing the enterprise to maintain its focus
on core competencies. She highlights the
following benefits of multisourcing supply:

1) Multisourcing can aid enterprise risk
management programs by diversifying risk in
vendor operations;

2) It can as well:

a) promote competition among various
providers,

b) cut costs related to repetitive service
contracts

c) improve quality, collaboration and
innovation among a group of IT providers.

“Often, a company’s IT vendor
management office  will oversee its
multisourcing arrangements with input and
guidance from its legal team, IT staff and other
executive leadership. A good starting point is
to select service-delivery providers with
similar corporate cultures. In addition,
organizations pursuing a multisourcing
arrangement should craft strong internal
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corporate governance strategies with regard
to IT vendor relationships and share the
details with all of their service providers to
promote better cooperation and more
seamless delivery of services across
organizational lines.” [6].

The authors of [5] give the following
advice on choosing and implementing a
multisorving strategy:

- “when choosing the multi-sourcing
strategy, you should make sure that someone
in your IT office is monitoring arrangements
with vendors (there will be an entire office
dedicated to this task);

- whendealing with vendors, input from
your company's IT professionals, as well as
your legal team, can be helpful;

- one of the best ways to choose IT
vendors is to look for companies with a
corporate culture similar to your own;

- before developing arrangements with
IT vendors, you need to develop a strong
internal strategy for monitoring and
maintaining relationships with vendors;

- you should share details of this
strategy with all of your service providers to
make sure that everyone is on the same page”
(5].

“The cost of retaining multiple supply
locations must be seen more as a cost of
doing business, rather than an inefficiency. ...
Brexit, the U.S.-China trade war, a general
geopolitical trend toward nationalization, the
COVID-19 pandemic have changed the
priorities of many supply chain leaders. They
now need to balance cost and operational
efficiency with greater resilience.” [7].

On the other hand, the author
emphasizes another important aspect - safe
(reliability and stability). “Only 21% of
respondents stated that they have a highly
resilient network today, meaning good
visibility and the agility to shift sourcing,
manufacturing and distribution activities
around fairly rapidly. It suggests that
increasing resilience will be a priority for many
as they emerge from the current crisis. More
than half expect to be highly resilient within
two to three years inefficiency.” [7].
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“In 2011, major natural disasters in Japan
and Thailand disrupted supply chains across
the world and exposed companies’ reliance
on single sources of supply. In the automotive
industry, nearly finished cars could not be
shipped to customers because of missing, and
often inexpensive, components.
Multisourcing is an obvious way to mitigate
this risk.” [7]. So Sarah Hippold offers “to craft
a multisourcing strategy, supply chain leaders
must know their supplier networks in detail
and be able to categorize suppliers not just by
spend, but also by revenue impact if a
disruptive event occurs”. Author proves that
“diversification can be achieved by awarding
business to additional suppliers or working
with an existing single- or sole-source
supplier that is able to produce out of several
locations” [7].

However beyond multisourcing, some
companies want to reduce geographic
dependence in their global networks and
shorten cycle times for finished products. It
can be nearshoring. Regional or local supply
chains can be more expensive, because they
add more players and complexity to the
ecosystem, but they allow for more control
over inventory and move the product closer
to the end consumer [7].

Multi-sourcing is significantly different
from handling IT operations completely
within the company or outsourcing these
duties to a single vendor. Making IT
operations more effective is the idea behind
multi-sourcing.  With  multi-sourcing, a
company can choose the best vendor for a
given IT task. By outsourcing certain IT
operations, the company can handle the most
important responsibilities internally. It can
provide several other benefits to companies
that choose this strategy and there are several
factors that can determine the benefits and
drawbacks a company can experience from
multiple sourcing. [5]

Based on the results of the research we
can present such advantages of multimodal
transportation as show in the Table 2
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Table 2. Factors and reasons for the benefits and shortcomings of multisourcing

Benefits of multisourcing

Shortcomings of multisourcing

Sparking competition between
vendors

The complexity of the arrangement

quality of service contracts

Lowering the costs and improving the | The availability of unique materials.

Allowing IT providers to innovate and
collaborate

The using of necessary Bill of Materials of a
product

the risk of demand variability

It can help to protect a company from | Weakening the concentration of attention on
a particular supplier (supply chain can be
easily disrupted)

Source: revised by the author on the basis of [2; 4, 5]

However, keep in mind that the biggest
drawback of multi-sourcing is that your
supply chain can be easily disrupted because
you'll be working with multiple vendors.
Because “every supplier that you use will have
amuch lower volume of business transactions
than with single-source outsourcing, they will
not be as motivated to maintain efficiency
and to make sure there are no bottlenecks in
the supply chain. Obviously, this increases the
risk for the company that purchases the
supplier's services.” [5].

Factors and reasons for the benefits and
shortcomings of multisourcing which are
given in the table 2 we can be explained as
follows [5]:

1) With multi-sourcing, your company
will need to be much more proactive about
managing your relationships with vendors so
that you can avoid frequent disruptions of
your supply chain.

2) The biggest strength of multiple
sourcing is that you will not be overly reliant
on a single supplier. If one of your vendors is
frequently  experiencing supply chain
disruptions that are affecting your business,
you can shift that vendor's responsibilities to
another supplier. Choosing a multi-sourcing
strategy means you'll be able to lower the
risks of supply disruption and will make sure
that you're not dependent on one vendor.

3) Multi-sourcing can also help to protect
your company from the risk of demand
variability. When you have relationships with

multiple vendors and demand sharply
increases, you can spread this demand among
all of your vendors, ensuring you can meet
customer demand without overwhelming
your suppliers. Many companies use multi-
sourcing to help lower their prices. By using
multiple vendors, you may be able to spark a
bidding war for your contract, which can
result in you paying a much lower price than
you would when working with a single
vendor.

4) In most cases, a company can replace
a supplier without affecting any of its other
contracts. Depending on the service provided
by the supplier, however, a company may
need to change their arrangements with the
remaining suppliers when ending a supplier
relationship. When you need to end a supplier
relationship and update your relationship
with your other suppliers, you should alert
your customers so that they can prepare for
any changes in their IT support. If the
management of company wants to keep your
costs as low as possible, you should make sure
that you aren't duplicating tasks across your
vendors and within your company. On the
other hand, task duplication isa common way
to lose money.

The importance of determining and
evaluating the criteria for choosing a rational
supply channel is described in detail and
proved in the monograph [1, p.451 — 453].

The purpose and objectives of the
study. Analysis of the publications of the
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above authors shows that views on the
essence and content of multi-resources for
practical logisticians and academic experts do
not differ. However, the studied publications
do not have ways to assess the level of risks
and total costs of supply chain management
process taking into account the level of
security.

That is why the purpose of this study is to
find a scientifically sound mathematical
model for calculating the total cost of supply

ZCSCM :ZZZZ(CQ’J’M 'Nscl-jkz 'ySfijk, +C

iel jeJ keK teT

where:ZCSCMt - total costs of supply

chain management for the t-th period of

time;

Ceijke — costs for ensuring the supply of the
i-th batch taking into account the j-th
need k-th supply channel for the t-th
period of time;

Nsciie—  the number of deliveries of the i-th
batch taking into account the j-th need k-
th supply channel for the t-th period of
time;

Ysrike —  variable that reflects the level of
safe (reliability, stability) in the supply of
the i-th batch, taking into account the j-th
need k-th supply channel for the t-th
period of time;

Ccajie —  costs of claims activity related to
the supply of the i-th batch, taking into
account the j-th need k-th supply channel
for the t-th period of time;

Ncije—  the number of claims for the
supply of the i-th batch, taking into
account the j-th need k-th supply channel
for the t-th period of time.

This model reaches its maximum value
subject to such restrictions:

- by reliability (stability) of the k-th
supply channel for the t-th period at purchase
i- th batch, taking into account the j-th need
(with ¢ = TL (lower limit); T = Tu (upper
limit)):
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management, taking into account the level of
security.

Basic material and results. Based on the
study and in accordance with its purpose, we
propose an economic and mathematical
model for determining the total cost of supply
chain management for a certain period of
time, taking into account the security of
multisourcing supply:

CAijkt .NClijkt) — min , (M

ZZNSth SZZchm'ykt, (2)

keK teT keK teT

where: Nsci: — possible number of deliveries
by the k-th supply channel for the
t-th period;
— on theflexibility of procurement policy
(procurement frequency planning):

12 < z Z Ncr <48 (the number per

jeJ kekK
year);

- by the amount of supply chain
management funding for the t-th period of
time:

ZJ’kat Csemn < ZCSCMt , (3)

keK tel

where: ZCSCM o

chain management for the k-th supply

channel for the t-th period of time;

- on the reliability (stability) of the k-th
supply channel for the t-th period according
to the previous one:

total costs of supply

N scmre — Vsemiet * Vi s
—as well as under such next
conditions: i €l;jeS;keK;t T
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Variable that reflects the increase in
reliability (stability) of the k-th supply channel
for the t-th period of time (ysf x/) determines
by the formula:

N SCM kt K unev
t 2

ykat_

(4)

where: Kunev — coefficient of uneven
supply, which is calculated by the
formula:

KHep = k;(06 ’ kron, (5)

where: kyear/season — Macro indicator relative
to t — year/season coefficient of non-
uniformity,

kyear/ season — (1 ,3' 1 ,9),

kdaay — micro indicator relative to t - day
coefficient of non-uniformity,

kday — (2,0‘4,0).

The proposed economic and
mathematical model will allow to make the
right decision of the rational choice of supply
channel from several alternatives and, as a
consequence, to achieve the following main
goals:
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1) improving the quality of supply
management;

2) reduction of the logistics cycle;

3) reduction of supply costs;

4) increase the reliability of supply

(Nser —0pt, Vsar = max ).

Conclusions. Scientific analysis of key
steps and elements of creating a
mathematical model for calculating the total
cost of supply management, taking into
account the level of security, gives the
following conclusions:

1. The  proposed economic and
mathematical model reaches its maximum
value subject to certain limitations that must
be taken into account.

2. This model will allow making the right
decision of the rational choice of supply
channel from several alternatives.

3. The proposed economic and
mathematical model will allow to make the
right decision of the rational choice of supply
channel from several alternatives and, as a
consequence, to achieve the following main
goals: improving the quality of supply
management; reduction of the logistics cycle;
reduction of supply costs; increase the
reliability of supply.
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