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ORGANIZATION OF CLUSTER STRUCTURES POTENTIAL
DEVELOPMENT MANAGEMENT WITH BALANCED
SCORECARD TOOLS
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O. Duda

Relevance of forming clusters development management contours used as their
available potential development level management levers has been proved. The
approach to representation of cluster structures as a system of atomic elements has
been offered. The theoretical and methodological grounds of approach to the
multiagent modeling of business entities interactions. These entities are involved in
several chains of value creation. Cluster structure is represented as logistic chains
aggregate. Balanced scorecard system and viable systems model have been chosen

as tools of management organization.
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OPIrAHI3ALIA YNPABINIHHA PO3BUTKOM NMOTEHLUIAINY KNACTEPHUX
CTPYKTYP 3ACOBAMU 35AJTAHCOBAHOI CUCTEMU NOKA3HUKIB

Y/IK 658.012.32 MununeHko A. A.

Ayoda O. B.

[loBeeHO QoOpeYHICTb hOpMYBaHHSA KOHTYPIB ynNpaBmiHHA PO3BUTKOM KIlacTepis,
LLIO BMKOPUCTOBYHOTb SIK BaXKesi yNpaBniHHA piBEHb PO3BUTKY HAsiBHOrO Y HMX NoTeHLUiany.
KnacTtepHi cTpykTypu 3anpornoHOBaHO nogasath Yepes3 cUcTeMy aTOMapHUX efeMeHTIB.
HaBeoeHo TeopeTuKo-MeTodonoriyHe oBrpyHTyBaHHS nigxody OO MYMbTUAreHTCbKOro
MOZENIOBaHHA B3aeMogii cyb’ekTiB rocnogaptoBaHHs], WO 6epyTb yyacTb Yy AEKiNbKOX
NOFICTUYHUX NaHUtorax CTBOPEHHS BapTOCTi, CYKYMHICTb SKMX CTAHOBWUTb KacTepHY
CTPYKTYPY. AK iHCTpYMEHTapin opraHisadii ynpasniHHS ob6paHo 306anaHcoBaHy cucTemy
NOKa3HWKIB Ta Moerb XUTTE3AATHNX CUCTEM.

Knroyosi cnosa: noTeHuian, KBasiiHTerpadisi, knactepHa CTpykTypa, 36anaHcoBa-
Ha cucTema NOKasHWKIB, opraHizauia ynpasniHHS.
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OPIrAHU3AUUA YNPABJIEHUA PASBUTUEM NMOTEHUUWANA
KNACTEPHbIX CTPYKTYP CPEACTBAMU
CBAJIAHCUPOBAHHON CUCTEMbI MOKA3ATEJIEU

Y/IK 658.012.32 MununeHko A. A.

HAyoda O. B.

[lokazaHa ymMecTHOCTb (POpMMPOBaHWS KOHTYPOB yNpaBneHns pa3BuTUEM Knac-
TEepoB, UCNONb3YIOLLMX B KAYECTBE pPblYaroB ynpaBreHUs YPOBEHb pas3BUTUSA UMEIOLLLe-
rocs y Hux noteHumana. KnactepHble CTPYKTypbl NpeanoXeHo nNpeactaBnsaTb vepes
CMCTeMy aToMapHbIX aneMeHToB. [1peacTaBneHo TeopeTmko-meToaonornyeckoe oboc-
HOBaHWe nogxoda K MynbTUareHTCKOMY MOOENMPOBaHUI0 B3aMMOLENCTBUSA CyObEKTOB
XO3AVCTBOBaHNS, NPUHUMAIOLNX y4acTUe B HECKONbKUX NMOrMCTUYECKMX Liensx cosna-
HUSi CTOMMOCTM, COBOKYMHOCTb KOTOPbIX NpeAcTaBnsieT cOBON KrnacTepHY CTPYKTYpY.
B kayecTBe MHCTpyMeHTapusa opraHusaumu ynpasneHus un3bpaHbol cbanaHcmpoBaHHas
cucTema rnokasaTtenemn n Moaerb XU3HECTIOCOBHbBIX CUCTEM.

Knoyesble crioga: noTeHuman, KBasunMHTErpauys, knactepHas cTpyktypa, coanaH-
CUpoBaHHas cucTema nokasaTenen, opraHnsaums yrnpaeneHus.
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In recent years several new trends have that
describe up-to-date phenomena and processes have
appeared in economic research. Correspondingly, a
large quantity of papers is devoted to their conside-
ration. On the other hand, scientists ignore basic
economics and management postulates, which have

to adapt to new characteristics and requirements of
business environment. Thus, we will consider the
issue of management organization of cluster
structures potential development in the context of
updating the existing experience concerning up-to-date
requirements. We suggest to use the concept of
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Balanced Scorecard, developed by R. Kaplan and
D. Norton [1; 2] as tools. Today this concept is considered
as versatile tool, which can solve all possible problems
of any enterprise. That is not entirely true. Nevertheless,
unification of different theories of the company and the
management concept by the authors of Balanced
Scorecard deserves special attention.

It should be noted that there is no unity of
scientists’ views about issues of management orga-
nization of cluster structures potential development
and the corresponding relevance of research in this
direction. First, there are differences in interpretation
of the category "cluster". Most researchers [3; 4] use
the definition of cluster, given by M. Porter [5].
Thereby, the identification of the cluster is mainly
based on the criteria of interconnection and geographic
proximity. However, this approach ignores the trends
of information and communication technology deve-
lopment, which allows leaving out the territorial
aspect. Therefore, it is more appropriate to use the
phrase "cluster structure”. There is no unanimous and
lasting position for its understanding. The European
cluster memorandum [6] confirms the relevance of
cluster initiatives activation and the need of innovation
basis of cluster formation, but does not give clear
definitions.

Another problematic situation is the issue of
identifying the essence of the term "cluster structure
potential”. On the one hand, there are many research
works devoted to the consideration of multifaceted
and multidimensional category "potential" (even
adapted to unpredictable environmental conditions [7]).
However, in most cases scientists conduct research
at the level of an individual company or a region,
ignoring mild integration structures. There are only a
few works, which consider the potential of aggregate
enterprises. For example, S. Sachs and co-authors [8]
emphasize the necessity to define and manage the
potential of enterprise interaction with its stakeholders.
At the same time there is no approach to potential
guantitative measurement. European Cluster Memo-
randum [6] only states the need to consider cluster
potential as something more than the sum of cluster
members’ potential (can be defined as the need to
potentials synergy achievement). At the same time, it
says nothing about the tools and mechanisms of such
potentials synergy achievement.

Thirdly, there are differences in the interpre-
tation of the phrase "management organization". On
the one hand, management as another process
should be organized in a specific mode. Such organi-
zation should consider the achievements of the
organization theory [9; 10]. On the other hand, organi-
zation is one of the management functions. This fact
complicates the final understanding of the phrase
"management organization”. In any case, within the
classical organization theory the management of an
individual business entity can be organized. As
regards cluster structures and their potential manage-
ment, it is necessary to supplement classical approaches
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with the achievements of other theories, focused on
regulating cooperative and integration interaction.

In the authors’ opinion the concept of organiza-
tional ecology [11] and evolutional and institutional
approach should be referred to such theories [12]. The
concept of organizational ecology will determine the
features of cluster members’ behavior, and the
institutional theory will regulate the formal and
informal rules and regulations of such interaction. We
separately mention the study [13], which is dedicated
to the features of business ecosystem formation
(presented as a network of customers and suppliers,
who interact in a specific social and economic
environment and are the subject of its own legal
framework). Although these studies do not deal
directly with potential management or cluster forma-
tion, this approach allows us to determine the
architecture and subordination of the contours feedback.
Only this feedback will ensure the realization of
cluster structure management processes through the
criterion of maximizing its member’s potential.

The objective of the article is to develop
theoretical and methodological basis and appropriate
tools for cluster structures potential development
management organization. The article is based on such
authoring as the spiral of business entities integration
development (ID). It bases on a widespread approach to
reflection of evolutionary development flow (presented in
the V. W. Ebeling’s works [14, p. 12]), but with the addition
of bifurcation points and revolutionary stages. This spiral,
represented in Fig. 1, has been sufficiently expounded in
other author’s publications. It is based on the idea of
individual actors’ presence within the cluster (given by
the set {A}), the interaction of which occurs within certain
system of integration restrictions ({IR}).

It is clear that the operation of a cluster needs
specified regulation. To organize such regulation we
offer to use such element of institutional economic
theory as the Concept of Control (formalizing the
appropriate set {CC}). The elements {CC} will contain
the institutionalized system of rules and regulations of
cluster members’ joint activity. The components of the
set and {CC} regulate the transition of the cluster and its
members along the spiral, represented in Fig. 1.

To provide the manageability of individual
enterprises and their associations it is necessary to
establish a quantitative criterion. In the authors’ opinion,
this criterion should be the cluster structure potential,
which is calculated on the basis of consolidating cluster
members’ reporting indicators (to eliminate double
accounting of the remainders of mutual debts and
unrealized profits on intra-group transactions, which are
not included in the calculation). To manage organization
of cluster development, it is necessary to use different
kinds of potential. Therefore, we offer to present it in the
form of an appropriate set {P}.

The condition of development, as shown in Fig. 1,
will be the potential nondecreasing during the transition
between stages of evolutionary and revolutionary
development. To ensure realization of this condition we
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offer to use the concept of Balanced Scorecard (BSC).
We decided to use the BSC tools because of its perfect
compliance with the resource paradigm of strategic
management and the concept of dynamic capabilities
(initially developed by D. J. Teece [15]). Considering the
multiplicity of approaches to understanding the essence
of the category of "potential” (their analysis is not the
objective of the article), we focus on the resource
paradigm (considering the D. J. Teece’s works [15]).
Within this paradigm, potential is considered on the basis
of the existing resources of the business entity and the
possibilities of their use (concerning the objective of the

article — on the basis of allocation in a particular area). It
is appropriate to use the idea of another strategic mana-
gement concept — the concept of Core Competencies
[16; 17]. We propose to consider the competencies in the
context of exclusive and distinctive capabilities to process
available resources (we consider cluster activities in the
context of available resources transformation processes
or in the context of benefit of their presence). We offer to
correlate the spiral of development and the concept of
Core Competencies in accordance with the scheme,
shown in Fig. 1. In this case, BSC becomes a tool of
implementing this correlation.
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Fig. 1. Spiral representation of the process flow of cluster development

Adoption of the approach, shown in Fig. 1 and
Fig. 2, allows to avoid the theoretical inconsistencies,
mentioned earlier in this article. Firstly, the cluster
structure identification will be based on determining the
strength and structure of the integration restrictions (IR).
Secondly, the parameters of BSC will be clearly
correlated with core competencies of the cluster, which
is complied with the requirements of [1; 2]. In this case,

core competencies are identical to such element of BSC
concept as Key Success Factor (KSF). However, it is
necessary to take into account the structural heteroge-
neity of the cluster and different variants of its organi-
zational design. Depending on cluster organization features
will vary the approaches to potential development
management organization and to implementation of
cascading procedures, which are the BSC tools.
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( Problem statement of management organization of cluster structures potential development ]
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Fig. 2. The concept of core competencies in the development of cluster structure Balanced Scorecard

The cluster potential development management
organization must consider that a new market entity is
not created, but we have the control over the behavior of
formal independent agents with no control over their property.
This feature makes the appropriate use of the multiagent
system concept. As objects of management, it will consider
members of the cluster ({A}) regardless of the industry
sector and ownership. Within this set, it is appropriate to
allocate a subset of objects of state ownership.

Multiagent approach enables to regard a cluster
as a quasiintegrated logistic system (QLS). Appropriately,
QLS will be a geographically restricted area of
interaction, within which the coordination of the interests

of integrated structures’ members occurs. Inherently,
QLS is a system of continued mutual training and joint
creation of consumer value. The methodology of
advanced logistic interaction will form common information
and innovation space of knowledge exchange within the
cluster. For this, every agent is endowed with a certain
set of individual and joint actions, including possible
communications and various interaction types. The
purpose of such knowledge exchange is to facilitate the
search of the most effective combinations of cluster
members’ resources and competencies. Accordingly, the
cluster structure potential development will occur via
optimization of this correlation.
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In the context of modeling the cluster structure
potential development must be determined by the set
of environments in which the agents will operate,
(their combination will determine the cluster
infrastructure). The set of agent types and the corres-
ponding set of agent states, social laws, institutional
restrictions and possible strategies must also be
defined. This is the only basis on which it is possible
to achieve optimum correlation of resources and
competencies.

To accommodate these requirements and features
of cluster structure potential development management,
Table presents the authors’ view approaches correlation
to BSC implementation and forms of cluster organi-
zational structure. To present the mentioned suggestion
as the theoretical basis we used research works
[13; 18] about the allocation of atomic elements of

integration interaction (given by the set {AEL}). In the
context of these atomic elements the Table was
constructed. The hierarchical approach to the integra-
tion of business entities in the cluster should be noted.
Several integrated structures can function within one
cluster. Their cooperation meets the definition of the
cluster and the adopted multiagent approach to
modeling its activity. As integrated structures can be
formed without creating a legal entity, we offer to
interpret them as networks of interaction parameters
coordination (IPC-networks or NIPC). Under such
approach, the cluster will be formed from several IPC-
networks, which create similar consumer value of the
output. These networks enter the relationships of
competition (within interaction with the customers of a
cluster) and cooperation (in struggle for positioning the
cluster in the global market).

Table

Features of BSC tools usage for different forms of cluster organizational structure

Reflection of the relations

of NIPC members area

Representation of the cluster

Characteristics of BSC tools application

AEL,; — homogeneous network of cluster members, which have similar description and parameters (high density of similar
relationships of cluster me

mbers is observed)

_______ ~N

o / Consistent selection |

: of institutions |

] (&) A | 1 fecy X
| N I

| AIC of

| AEL, )

_____ -
@ @ I Institutional system 4
|__ofacountty

A strategic map is created for each cluster member,
which has a weak relation with the center and has all
powers for independent realization of the strategy. Cor-
porate strategic map typically contains a small set of
financial KPI, sufficient to evaluate the efficiency of
potential utilization. Bottom-up cascading of indicators
occurs

AEL, — heterogeneous network of cluster members of different types and differentiated in terms of economic power
(there is a high diversity and differentiation of the connection strength)

Selection of
nstitutions

Imposition
of routines

A strategic map is created for all members, which differ in
strategic directions and cooperate with contractors exter-
nal to the cluster. For the subjects of infrastructure KPI, is
sufficient corresponding to their role in cluster KSF deve-
lopment. There is cascading of mixed type and a small
number of divers indicators of potential realization

iffusion zones {C
for subordinate
members from {4"}

Alicof /s | AICof

IBS, , \ IBS;
V7 %
AIC
| of |
AEL;

The focus on joint value creation allows to create a stra-
tegic map only for the members of the cluster core. For
the rest SBU only a set of indicators are produced, the
composition of which is sufficient for the implementation
of operational management of the members that are
subordinated in the hierarchical level (it is possible to
create for them strategic maps that detail strategic roles
and relations of strategy implementation)
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Table (the ending)

AEL. — network of value creation (logistic chain of value creation). Cluster initiatives are oriented to the processes of setting

and intercompany information processing
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As a cluster is a composite of IPC-networks, each of
which has behavioral and mental models, it provides
formation of several levels of BSC strategic maps. At
the top level of BSC cascading coordination of inter-
ests NIPC occurs. Interests of individual members are
coordinated within strategic maps of NIPC)

AELs — bridge "translator". Cluster structure consists of several integrated networks which are joined with each other

by the "central" member of the network
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A business entity, which is the "bridge", comes within
institutional constraints, selected by different cluster
members, with which this actor established relations
and restrictions. This subject defines guidelines of
cluster structure potential development and stand-
ards for BSC strategic map indicators. The system
of indicative maps, developed by the actor-"bridge",
defines directions of potential development

As an example of approach application, shown in

ment. It should be noted that the cluster core consists of

Table, we represent the power-engineering cluster of Kharkiv
region as a set of atomic elements. This cluster focuses on
satisfaction of consumer needs in steam and gas turbines,

several large enterprises. Therefore, management of its potential
development should be organized within core competencies
of these enterprises. It is necessary to develop BSC strategy

turbogenerators, electric motors and high power hauling equip-
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map for every element of the scheme, shown in Fig. 3.
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Fig. 3. Representation of the members’ interaction within power engineering cluster as a composition
of atomic elements of the network integration
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In the context of management organization of cluster
structure potential development, represented in Fig. 1,
we offer to extend tools of BSC concept with achieve-
ments of the Viable System Model (VSM), developed
by S. Beer [12]. This model can be easily correlated with
multi-agent approach that will ensure practical realization
of its recursive property. It means that the structure of the
management system of cluster structure potential deve-
lopment reproduces within each contour (of each actor).

The basic version of VSM includes five levels of
hierarchy in the management system, which is built on
the same principles as human central nervous system
[19]. Concerning the cluster structure, we suggest that
the first level will compose individual enterprises —
members of the cluster (elements of the set {A}).
Infrastructure subdivisions and operators will compose
the second level, which is responsible for regulation of
members’ logistic activity. The third level will be based
on the controlling and monitoring system of the cluster
potential development. We refer the specially dedicated
control center of cluster structure potential development
(it is most rational to form it within governmental authorities)
to the fourth level. Developing the policy of logistic inte-
raction will be referred to the fifth level of VSM.
Inherently, it will represent regional industrial policy and
institutional regulations of cluster members’ collaboration.

Thereby, the theoretical and methodological approach
to the forming of management contours of cluster structures
potential development is offered in the article. These
contours are represented through the system of atomic
elements. The tools for management contour realization
are the concepts of Balanced Scorecard, Viable System
Model and Multiagent Modeling. At the same time, it is
necessary to ground the procedures of institutiona-
lization of cluster structures members collaboration.
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