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MANAGEMENT MODEL OF BUSINESS DEVELOPMENT
BASED ON CLUSTER CONSTRAINS

The main goal of this work is to investigate the management model of business development
based on cluster constrains. The article uses general scientific research methods, in particular,
empirical methods to describe the basic approaches to modeling business development management
in cluster conditions, theoretical methods, in particular, the classification of the concept of business
development management on the basis of cluster partnership, etc. The article explores approaches
to modeling business development management based on cluster partnerships. Four basic
approaches are distinguished: structural modeling, game approach, neural network approach and
statistical approach. It is emphasized that the activation of business development based on cluster
partnership increases the competitiveness of all economic agents of the network. Since it is
practically impossible to make optimal decisions due to the diversity of partner participants, a
partnership method is proposed as an alternative, which allows reaching local compromises and
making ‘“‘quasi-optimal management decisions”. It is emphasized that in the process of making
optimal decisions on business management based on cluster partnership, it is advisable to use
holistic management based on the perception of cluster partnership as a whole. It is noted that in
order to holistically, holistically consider business management based on cluster partnership, it is
necessary to take into account intercorrelated aspects such as four sectors (individual internal,
individual external, collective internal and collective external), development lines (vertical and
horizontal, growth and decline, internal and external), levels of business development based on
cluster partnerships that meet the previous aspects,; choice of management activities depending on
the situation, experience and knowledge, definition of management for each of the participants in
the cluster partnership.

Keywords: management decisions; interacting business entities; structural modeling;
models of competitive and cooperative interactions of business structures; neural network
approach, holistic management concept; network management, cluster partnership.

Map’ana C. Hlkona
Kuiecokuil nayionanvHuil ynieepcumem mexnon02ii ma ou3ainy, Yxkpaina
MOJEJIb YIIPABJIIHHA PO3BUTKOM BIBHECY HA KIIACTEPHUX YMOBAX

OcHogHo Memoro 0anoi cmammi € 00CNI0ANCeHHs. MOOeNl YNPAGIiHHS PO36UMKOM Di3Hecy
Ha OCHOBI KIACMEPHUX o00MedceHb. Y cmammi SUKOPUCMAHO 3A2AllbHOHAYKOBI Memoou
00CNi0JICeH s, 30KpemMda, eMnIpuyHi memoou Oisl ONUCY OCHOBHUX Ni0X00i8 00 MOOeN08aAHHs
VNPAGNIHHA  PO3BUMKOM OIi3HeCy 6 KIAacCmepHux YMO8ax, meopemudHi Memoou, 30Kpemd,
Kaacughikayito KoHyenyii ynpaeninHs po36UmKoM Oi3Hecy HA OCHOBI KIACMepHO20 NapmHepCcmad
mowo. Y cmammi 00caiodceHo nioxoou wooo MoOento8aHHs YAPAGLiHHA PO36UMKOM DIi3HeCy Ha
KaacmepHux ymogax. Buodineno yomupu 6a308ux nioxoou: cmpyKmypHe MOOeN08aHHs, ieposuill
nioxio, Heupomepedicesuil nioxio ma cmamucmuynuti nioxio. Iliokpecieno, wo axmueizayis
PO36UMKY 6i3HeCy Ha KIACMEPHUX YMOBAX NIOBUUYE KOHKYDEHMOCHPOMONCHICMb 8CIX eKOHOMIYHUX
azcenmis mepedici. OCKINbKU NPUUHAMMSA ONMUMATLHUX PIUEHb 8 CUTLY PISHOMAHIMMS Y4ACHUKIG-
napmuepie € NPAKMUYHO HEMONCIUBUM, K ATbIMEPHAMUBA 3ANPONOHOBAHO MEmo0 NApMHEPCmad,
wWo 00380€ 00CA2AMU JIOKANbHUX KOMUPOMICI8 1 NpuuMamu «KeasionmumaivHi YNPAaeiiHCbKi
piwennay. Axyenmoeano, wo 6 npoyeci NPUUHAMMA ONMUMATLHUX DiuleHb w000 YNPAGIIHHA
Oi3HecoM Ha 3acadax KIAcmepHo20 NApMHepCcmed OOYINbHUM € 3ACMOCY8AHHS XOMICMUYHO20
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VAPABNIHHA, WO CRUPAEMbCA HA CHPULIHAMMA  KIACMEPHO20 NAPMHEPCMEad SIK €OUHO20 YIN02o.
Hazconoweno, wob yinicho, xonicmuyno pozensawymu YNpaeiiHHA OI3HeCOM HaA 3acadax
KAACMepHO20 NapmHepcmed, HeoOXiOHO 8paxyeamu 63AEMOKOPENIOYl acnekmu maxi sk, Yomupu
cekmopu (IHOUBIOYaNbHUL 6HYMPIWHIL, THOUBIOYANLHUL 308HIWHIN, KOJIEKMUBHUU SHYMPIWHIU |
KOJeKMUBHUN 306HIWHIL), NIHII PO36UMKY (6epMUKAIbHA | 20PU3OHMATLHA, 3POCMAHHA | Chao,
BHYMPIWHA | 308HIWHS); DI6HI pO36UMKY OI3HECY HA 3Acadax KIACMepHO20 NAPMHEPCmed, Wo
8I0N06I0AIOMb NONEPeoOHiM acneKkmam, 6ubip YNpasiiHCbKoi OIIbHOCMI 8 3aNeHCHOCmi 8i0
cumyayii, HasA6H020 00CBI0Y | 3HAHb, GU3HAUEHHS YNPABIIHHA O KOJNCHO20 3 VUACHUKIB
KacmepHo20 napmHepcmed.

Knrwouosi cnosa: ynpasninceki piwieHHs; 83aEMO0i0ui cyb ' ekmu Oi3Hecy, CmpyKmypHe
MOOENI0BAHHS,  MOOeNi  KOHKYPeHMHUX 1  KOONepayiuux  683aemolill  Oi3Hec-CmpyKmyp;
Helpomepedicesull NioxXio; XONICMUYHA KOHYenyis YNPAGIiHHA, Mepexcede YNPAGIIiHHA, KladcmepHe
napmuepcmeo.

Mapssana C. lllkona
Kueeckuii nayuonanoHvlil yHugepcumem mexHoa02uil u ousaiina, Yxkpauna
MOJEJIb YHHPABJIEHUSA PASBBUTUEM BU3HECA HA KJIACTEPHBIX YCJIOBUSAX

OcHo8HOIL Yenvblo 0aHHOU CMambll AGIAeMCs UCCTIe008aHUe MOOeNU YNPAGIeHUs. pa38umuem
OusHeca Ha OCHOBe KIACMEPHLIX ocpanudenull. B cmamve ucnonv3osanvl obujeHayyHvle mMemoouvl
uccne0o8anuss, 6 HacmMHOCMU IMAUPUYECKUe Memoobl O/l ONUCAHUS OCHOBHbIX NO0X0008 K
MOOeNUpoBaHUI0 YRpasienus passumuem OusHeca 6 KIACMEPHbIX YCI08UAX, MeopemuiecKue
MemoOobl, 8 YACMHOCIU, KIACCUPDUKAYUIO KOHYEenyuu ynpasieHus pazeumuem OusHeca Ha OCHo8e
Ka1acmepHo2o napmuepcmeéa u m.0. B cmamve uccnedogamnvi nooxoovi K MOOEIUPOBAHUIO
Vnpaegnenus pazsumuem OusHeca Ha K1acmepHulx ycaosusx. Bvidenenvl uemvlpe 6a308blx no0xooa:
CMpPYKmypHoe MOOeIuposanue, uepogoll nooxoo, Heupocemesou NnooxXo0 U CMAmucmudecKull
nooxoo. Iloouepknymo, umo axmuuzayus paseumusi Ou3Heca HA KIACMEPHBIX YCI0BUAX
yeenuuusaem KOHKYpeHmoCnoCcoOHOCMb 8Cex IKOHOMUUECKUx azenmoe cemu. Ilockonvky npunamue
ONMUMANLHBIX — pewleHuti 8 CUly pazHoobpasusi  Y4acmHUKO8-NApmuepo8  NpaKmuyecKu
HEeB803MOMCHO, KAK AbMEPHAMUBA NPEONONHCEH MemoO0 NApMHEPCmed, NO0360NAI0WULI 00CU2Amb
JIOKQAIbHLIX  KOMAPOMUCCO8 U NPUHUMAMb «KBA3UONMUMANbHbIE YNPAGIEHYeCKUe PeuleHUsy.
Axyenmuposano, umo 8 npoyecce NPUHAMUA ONMUMATLHBIX PEUEeHUl N0 YAPABIEHUI0 OU3HECOM HA
OCHOBe KIacmepHO20 NApMHepCmed 1enecooopasHo NpuMeHeHue XOMUCMUYEeCKo20 YNpaeleHus,
onupaloowezocs Ha ocnpusmue KlacmepHo20 NApmHepcmea Kak eounozo yenozo. OmmeyeHo,
umoobl YerNoCMHO, XOIUCMUYECKU paccCMOmpems Ynpaegienue OUZHeCOM HA OCHOBE KIAACMEPHO20
napmuepcmea, HeoOXo0UMO Yyuecmb 63AUMOKOppeIupyiowue acnekmvl maxue Kak uemvlpe
cekmopa (UHOUBUOYANbHBIU BHYMPEHHUN, UHOUBUOYAIbHBIL 6HEUHUL, KOJIEKIMUBHbIU 6HYMPEeHHUL
U KOJINEeKMUBHLIU GHEWHUL), TUHUU PA36UMUs (8ePMUKANbHASA U 2OPUSOHMATIbHAS, POCM U CHAO,
BHYMPEHHASA U 6HEWHAs);, VPOBHU pas3sumus OusHeca HA OCHO8e KIACMEPHO20 NAPMHEPCmaa,
omeeuaroujue npeoblOyWUM AcheKmam, bl0Op YNPAsIeH4eCKOU 0esamenbHOCIU 8 3A8UCUMOCTU OM
cumyayuu, UMeruje2ocs Onvlma U 3HaHull, onpeoeieHue YnpasieHus Oisi Kaxcoo2o U3 yY4acmHuKos
KI1ACMepHO20 NapmHepCcmed.

Knrouesvie cnosa: ynpasnenueckue peuwieHus; 83aumooelicmsyrowue cyovekmol OusHeca;
CMPYKMYpHOE MOOenuposanue; Mooeau KOHKYPEHMHLIX U KOONEePAYUOHHBIX 63auUMO0eticmeuil
OusHec-cmpyKkmyp, Hetpocemegol nooxoo, XONUCMUYECKAs KOHYenyus YNpaeleHus, cemegoe
ynpaenenue; KiacmepHoe napmuepcmeo.

Formulation of the problem. Today, the government, business and all citizens of Ukraine
face an urgent need to increase the level of competitiveness of the national economy as the main
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factor in ensuring an adequate standard of living for the population. The problem of raising the
national economy to an appropriate level can be solved through the introduction of a cluster
approach. Clustering processes can activate the development of the state economy, especially if
they are consistent with a strategy developed with the role of state, local authorities and scientific
institutions and society. Therefore, the scientific community continues to search for new theoretical
and methodological aspects of the formation of business development models on a cluster basis,
which will solve problems on the path to reforming and effectively developing the national
economy in the current turbulent conditions.

Analysis of recent research and publications. Scientific approaches to the study of
effective business development management models on a cluster basis indicate a growing
relationship between clusters, where the resources and competencies of clusters are combined,
access to target markets and know-how becomes open, information and experience are exchanged
between clusters, networks are created using special technology it becomes possible to use sources
of knowledge from all over the world, as well as the development of a new branch of knowledge.
According to M. Porter, the founder of cluster theory, business management on a cluster basis
contributes to the establishment and expansion of business contacts, the use of common
infrastructure elements, and the lobbying of professional and commercial interests [7]. The increase
in the importance of the knowledge economy has led to a change in approaches to the formation of
the composition of the cluster members since the importance of the system of interactions between
industrial enterprises and innovation infrastructure enterprises has significantly increased. It should
be noted that the “triple helix” model proposed by Professor of Stanford University G. Itkowitz and
Professor of the University of Amsterdam L. Leidesdorff assumes active involvement of state
structures in business management on a cluster basis [9]. The relevance of business development in
this way is determined by the fact that a new method is proposed to achieve the coordination of
interests and goals of elements of complex network socio-economic systems, which is especially
important for the functioning of business on a cluster basis in the context of a transition to a full-
fledged partnership between interacting participants in the processes of production and
commercialization of innovations. Among the scientists who proposed the statement that business
management on a cluster basis should develop global connections or global partnerships, one should
single out professors of business economics H. Batelt, P. Maskel and A. Malmberg [1] and the
scientific works of scientists from Cornell University (USA) by M. Gertler and J. Levitt [3]. In
these studies, scientists note that these partnerships can provide businesses with significant benefits,
but they are not without problems, especially in the formation, development, and management.
Therefore, to date, the business development management model based on cluster partnership has
not been fully studied by scientists, there are debatable questions regarding approaches to modeling
and making optimal decisions on business development based on cluster partnership.

The purpose of the article to management model of business development based on cluster
partnership.

Statement of the main material. The analysis of the works of domestic authors devoted to
the issues of modeling business development based on cluster partnerships made it possible to
identify four basic approaches.

Firstly, structural modeling, when, consisting of some structural elements, a certain pattern
is superimposed on the proposed integrated structure to determine the direction of its development.
So, for example, in [4], the authors proposed a universal structural model, using which it is possible
to build an information model of cluster partnership through a certain database structure with
information about the partner cluster, their relationships with external partners.

Secondly, a game approach that allows obtaining models of competitive and cooperative
interactions of business structures in a cluster partnership, as well as evaluating the advantages of

107



ISSN 2786-5398 CYYACHI TEHJIEHIIII TA
KypHaa cTpaTeriyHuX eKOHOMIYHHX ITPOBJIEMM YIIPABJIITHHA
AOCTiTxKeHb, Ne 2(7), 2022

the strategies of individual partner clusters. Lobova S.V. et al. [5] proposes a multi-agent model in
which the cluster members seek to maximize their interests, and the connections between them are
represented as a game M(NK(t)) + 1 person:

T(t) = (NK(2), {Xn(t), Yn(t), z0(t) |nENK(t), zk1(t)), t =1, ..., T. (1)

The analysis of the works of domestic authors devoted to the issues of modeling business
development based on cluster partnerships made it possible to identify four basic approaches.

Firstly, structural modeling, when, consisting of some structural elements, a certain pattern
is superimposed on the proposed integrated structure to determine the direction of its development.
So, for example, in [4], the authors proposed a universal structural model, using which it is possible
to build an information model of cluster partnership through a certain database structure with
information about the partner cluster, their relationships with external partners.

The analysis of the works of domestic authors devoted to the issues of modeling business
development based on cluster partnerships made it possible to identify four basic approaches.

Firstly, structural modeling, when, consisting of some structural elements, a certain pattern
is superimposed on the proposed integrated structure to determine the direction of its development.
So, for example, in [4], the authors proposed a universal structural model, using which it is possible
to build an information model of cluster partnership through a certain database structure with
information about the partner cluster, their relationships with external partners.

At the same time, z0(t) is the goal of company n (n € NK (t)) included in the cluster
structure that characterizes the efficiency of its operation at time t (for example, the goal can be
profit maximization):

- xn(t) is the vector of managerial actions of company n included in the cluster structure;

- (t) is the intensity matrix of using internal cluster links of company n;

- (t) is the vector of environmental factors affecting the performance of company n;

- (t — 1) is the result of the company's operation at the previous time;

- z(t — 1) is a vector that reflects the totality of advantages received by the company due to
joining the cluster structure and its development;

- NK (t) is the set of companies included in the cluster partnership.

In addition, in the conditions of the company entering the cluster structure through changes
in managerial influences aimed at developing the cluster as a whole, some properties of the cluster
zk1 (t) are subject to optimization:

zk1(t) = F1(xA(t), z(t), w(t), zk(t — 1)) — e xtr ,
(t)ETINENK(t) XAn(t) - (2)

where z(t) is the vector of performance results of enterprises included in the cluster z(t) =
(z1(t), ..., zM(NK(t))(t)).

However, the application of game theory in modeling business management on a cluster
basis is hampered by a significant number of interacting participants, which entails difficulties in
finding solutions numerically. Accordingly, the basic premise of simulation models built on the
basis of game theory is, as a rule, the interaction of only two firms, which undoubtedly limits the
practical application of such models.

And, thirdly, a neural network approach that allows solving complex and difficult to
formalize tasks that arise while managing business development on a cluster basis [4]. The use of
neural networks for modeling cluster structures is convenient because they do not need to build a
model but build it only based on the information provided. Artificial neural networks will turn
incoming data into the optimal vector of management decisions and are capable of self-learning.
Thus, in [6], neural network predictive models were built that take into account the impact of
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clustering processes on the state of meso- and micro-objects: at the meso-level in the short term, it
allows calculating the expected GDP per capita; at the micro level, the neural network model makes
it possible to determine the dependence of the profits of the enterprises of the cluster core on the
indicator of the cluster development of the region.

However, the use of neural networks in modeling cluster structures is not easy. Complex
models quite often fail on the set as well and setting up learning algorithms on a specific data set
requires laborious experiments and therefore a lot of time. Contradictions between learning
algorithms and the objective function of the cluster reduce the reliability of artificial neural
networks. The main mechanisms of operation of several neural network methods of neuro-control
and the distinctive features of their implementation are presented in [8, 11].

Algorithms of artificial neural networks solve the problems of developing algorithms for
finding an analytical description of the patterns of functioning of economic objects (enterprises,
industries, regions). These methods are used to predict some "initial" characteristics of objects. The
use of neural network control makes it possible to solve the problems of economic and statistical
modeling of the development of cluster partnership systems, to increase the adequacy of
mathematical models, to bring them closer to economic reality [3]. Since the economic, financial
and social systems in a cluster partnership are very complex, creating a complete mathematical
model, taking into account all possible actions and reactions, is a very difficult task. In systems of
such complexity, it is natural and most effective to use models that directly imitate the behavior of
society and the economy. Specifically, this is what the methodology of neural networks can offer.

Fourthly, the statistical data is the most informative from our point of view. As a result of
this stagnation, significant links between factorial changes are revealed, indicators of successful
business activity in cluster ambush are identified, and structurization of all structures is carried out
to enter a partnership. In [2], using statistical methods of data analysis, the authors managed to
identify the key factors for the "success" of business structures operating on a cluster basis and to
determine stable statistical indicators that determine them, to identify the relationship between the
participation of an enterprise in a cluster and its innovative activity.

However, statistical data — is, first for everything, a tool for the primary processing of
information about the cluster, and structurization and revealed already significant interrelationships.

It is necessary to indicate that the activation of business development at the ambush of
cluster partnerships promotes the competitiveness of all economic agents in the region. Irrespective
of those that are still not affected by management from the center, pro-regional entities with their
actions influence the development of cluster partnerships. Management decisions that are accepted
in their minds are often dysfunctional, that they do not push the system to reach the set goals, the
shards do not protect the interests of all participants-partners. Some dysfunctions, revealed at this
stage of regulation, may require a negligible leveling for the identification of potential important
traces. Since accepted optimal decisions due to the difference between the participants-partners is
practically impossible, as an alternative, the method of partnership is promoted, which allows
reaching local compromises and accepting “quasi-optimal managerial decisions”. In the process of
adopting optimal solutions, there is a need for holistic management, which is based on the adoption
of cluster partnership as a single whole.

Diffusion of holism into the theory of management should be brought to the point about
those that will be directly included in the development of the current paradigm of management to
the warehouse of the conceptual positions of the upcoming priority positions (Table 1).

It should be noted that the holistic paradigm is closely related to the systematic approach to business
development based on cluster partnerships. Consequently, a new organizational and managerial,
"cluster-network" paradigm of business development based on cluster partnerships is emerging,
within which sectoral regional economic systems are moving to a cluster organization and a
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network method of partnership interactions. Networks allow economic partner-participants to
integrate into the economic space (Fig. 1).

Table 1

Fundamentals of the old, new world and holistic
business development management concepts based on cluster partnership

Traditional concept

New world concept

Holistic management concept

1. Cluster partnership is a
"closed" system.

2. The main factor of success

and competitiveness is the
growth in the scale of
production of products and

services.

3. The main task of management
is the rational organization of
production, the efficient use of
all types of resources and the
increase in labor productivity.

4. The main source of surplus
value is labor productivity.

5. A management system built
on the control of all types of
activities, the functional
distribution of work, norms,

1. Cluster partnership is a
"closed" system.

2. The main factor of success
and competitiveness is the
growth in the scale of
production of products and
services.

3. The main task of management
is the rational organization of
production, the efficient use of
all types of resources and the
increase in labor productivity.

4. The main source of surplus
value is labor productivity.

5. A management system built
on the control of all types of
activities, the functional
distribution of work, norms,

1. A cluster partnership is a living
organism, relatively isolated (having its
own experience, history, resources), but
having close ties with the external
environment.

2. An important task of management is a
vision of the future based on the existing
relationships  of  phenomena  and
processes.

3. An important factor for success and
competitiveness integration and synergy.
4. An important source of surplus value
is people who integrate new knowledge
based on understanding the relationship
between phenomena and processes in the
economy.

5. The management system is built on
the interaction and mutual understanding

standards, and rules for|standards and rules for|of people, multilateral and interacting
implementation. implementation. communications.
Source: author's development.

SCI

EDUCATION™

Source: author's development.
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Fig. 1. Network business management model based on cluster partnership
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Conclusions. Therefore, we can conclude that, according to the "all-sector" model, to
holistically, holistically consider business management based on cluster partnerships, it is necessary
to take into account the following mutually correlated aspects:

- 4 quadrants (or sectors) — individual internal,

collective external;

individual external, collective internal and

- lines of development (vertical and horizontal, growth and decline, internal and external);
- levels of business development based on cluster partnerships that meet the previous

aspects;

- choice of management activities depending on the situation, experience and knowledge;
- definition of management for each of the participants in the cluster partnership.
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