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Tatyana Bilorus (Ukraine), Iryna Kornilova (Ukraine), Lesya Olikh (Ukraine),
Svitlana Firsova (Ukraine)

METHODOLOGICAL SUPPORT
FOR INTELLECTUAL CAPITAL
STRATEGIC MANAGEMENT OF
THE RESEARCH ORGANIZATION

Abstract

Making intellectual capital the strategic resource of an innovation-oriented organi-
zation under post-industrial economy formation requires improving the decision-
making quality while choosing its development strategies. To a large extent, the ef-
fectiveness of strategic intellectual capital management depends on its methodological
principles development, which determines the relevance of the subject chosen.

The purpose of the article is to form a methodical tool for substantiating the strategies
of intellectual capital development in a research organization based on multi-criteria
analysis.

As a methodological platform, the following methods for conducting research were
chosen: an aggregated structural approach, in particular, the method of audit-evalu-
ation by Brooking, to evaluate intellectual capital; SWOT analysis — to determine the
strategic position of the company regarding its intellectual capital. To confirm the ex-
pert opinions consistency within the empirical studies framework, the concordance
coefficient, estimated on the Pearson criterion, was calculated. The key to research is
the multi-criteria analysis (SAW, TOPSIS, COPRAS) methods for evaluating, rank-
ing and selecting strategic alternatives for the intellectual capital development of the
research company.

Thus, the article takes a new view of using the scenario approach to the formation of an
intellectual capital strategy. The strategy development stages are outlined, and the pe-
culiarities of their methodological support are determined. In particular, the necessity
to include into the test program for intellectual capital the estimation of its manage-
ment efficiency is proved. The authors present an example of adapting SAW, TOPSIS,
COPRAS methods for the evaluation and ranking of strategic alternatives to human,
structural and market capital development.

Consequently, the results allowed to mathematically formalize the rating task and to
form the optimal strategies portfolio of human, structural, market capital of organiza-
tion, as well as to combine factors of the internal and external environment. Thus, the
suggested methodological approach can be used by the heads of research organizations
to develop and substantiate strategic management decisions to optimize their intellec-
tual capital development.

Keywords strategic management, intellectual capital, research

organization, multi-criteria analysis, SAW, TOPSIS,
COPRAS

JEL Classification  ca4, D81, 123, 034

INTRODUCTION

Trends and regularities of innovative development under knowledge
economy formation determine the vectors of the domestic organiza-
tions’ competitiveness in the world economic space. The emphasis on
the effective use of existing and hidden opportunities in the national
intellectual capital may indicate its transformation into an important
strategic resource for achieving the innovative, socio-economic goals of
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the country’s development. The development and implementation of a strategy for the intellectual capital
development becomes a priority task for the activation of intellectual growth factors in domestic realities.

The perspective research vector is to clarify the conceptual foundations of the strategic intellectual capi-
tal management of the organization, its functional load, mechanisms and algorithms for implementa-
tion, depending on the initial goals, dynamic characteristics of the environment and intellectual capital
elements.

Essential component of task solving is shaping the appropriate methodical toolkit able to combine gen-
eral and special, basic theoretical and methodological provisions of strategic management and spe-
cific features of intellectual capital management. Thus, strengthening the managerial decisions validity
makes actual the use of methodical tools for choosing the best strategies for the intellectual capital de-
velopment of a research organization.

The purpose of the article is to study the possibilities for adapting the methodical tools of multi-criteria
analysis in substantiating the strategy for intellectual capital development of a research company to pro-

vide a comprehensive understanding of its further development prospects.

1. METHODS

The specificity of the study object determines the
interdisciplinary nature of its methodical plat-
form, which is based on intellectual capital and
strategic management theories.

First of all, when developing methodological sup-
port, one should take into account that in the stra-
tegic structure of an organization, depending on
the defined hierarchy of development goals, inter-
nal and external factors, different types of strate-
gies of intellectual capital may exist with a different
combination of subordination. At the same time, in
reference to the object of strategic decision-making
and the unification of all typologies while imple-
menting any strategic development scenario, the
basic classification of types of intellectual capital
strategies by its structure (human, structural, mar-
ket capital) is of the dominant, system-forming sig-
nificance. It forms the core of a strategy portfolio
with an emphasis on ensuring the interaction be-
tween different structural elements of intellectual
capital. This approach is based on justifying the
choice of strategic alternatives for the development
of intellectual capital in this study.

In order to assess the intellectual capital develop-
ment in the organization and to determine the
strategic directions of its development, methods of
the aggregated structural approach are proposed
to be applied. In contrast to the aggregated cost ap-

proach (cost, revenue, market approaches, Sveiby
methods: direct measurement, market capitaliza-
tion, return on assets, Tobin’s g-index, etc. (Sveiby,
2005; Stuart, 1997; Liashenko, 2012; Kravchenko
& Kornieva, 2011; Chupryna & Chupryn, 2013),
the structural approach is based on the use of dif-
ferent units of measurement for intellectual capi-
tal elements (cost and natural, relative and qualita-
tive indicators), and it also considers and evaluates
each intellectual capital component.

Among the methods of structural approach, the
most used are: Sveiby’s intangible assets moni-
tor, the Skandia Navigator by Edvinsson, and the
Balanced Scorecard by Kaplan and Norton (Sveiby,
2005; Edvinsson, 2000; Kaplan & Norton, 1996).
When using Sveiby’s intangible assets monitor, di-
agnosis of intellectual capital is carried out, first of
all, through the study of employee competencies.
Each of these three components is studied in terms
of growth, innovation, efficiency and stability, for
which the corresponding matrix of evaluation is
constructed. According to Edwinsson’s Skandia
Navigator, 164 metrics of intellectual capital are
analyzed, covering five components: finances, cli-
ents, processes, updating and development, and
people. The matrix construction makes it possi-
ble to trace how human capital while interacting
with consumer capital, internal processes and the
ability to innovate, creates the financial value of
the organization. The Kaplan-Norton Balanced
Scorecard (BSC) method is a combination of stra-
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tegic and operational aspects of the organization’s
functioning. At the same time, intellectual capi-
tal as a strategic resource is analyzed through the
prism of the following elements: relations with cli-
ents, internal business processes, finance, develop-
ment of the perspective for training.

Audit-assessment methodology of intellectual cap-
ital, proposed by Brooking (1996), is relatively uni-
versal in applying to organization of various activ-
ities. The methodology provides for allocating the
objectives for the audit-assessment of intellectual
capital; determining optimal set of parameters of
intellectual capital assets; setting the optimal de-
sired parameter values for a particular organiza-
tion; choice of audit methods that may be differ-
ent for certain components of intellectual capital;
actually conducting an audit and interpreting its
results. The ultimate goal is to express the value
of intellectual capital assets based on indexing
their parameters (from 1 to 5). A visual synthe-
sis of the results of the audit-evaluation is car-
ried out through the construction of the “target”
(five circles: from 1 to 5 in the center). The target
is divided into sectors according the intellectual
capital structure. On the target, in each sector, the
average values of the indices for each asset of the
corresponding component of the intellectual capi-
tal are displayed. At the same time, the degree of
the asset importance to achieve intellectual capital
development corresponds to the diameter of its re-
flection on the “target”. The assessment results and
their visual representation allow us to diagnose
the state of the structural elements of intellectu-
al capital and outline the strategic alternatives to
their development.

One of the areas of interdisciplinary research in
this subject is considering the possibilities of us-
ing the methodical tools for strategic management
in substantiating the strategy of intellectual capi-
tal development of the organization. The theory
and practice demonstrate a great many of strate-
gic management methods (Balan, 2012), in par-
ticular the BCG model, GE/McKinsey, Shell/DPM,
SWOT, SPACE analysis, etc. With the appropriate
adaptation, taking into account the specifics of the
management object, these methods can be used in
determining the strategic position of the organiza-
tion in relation to its intellectual capital in general
or individual components.
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Empirical studies are based on the use of obser-
vation and generalization - to select the criteria
for choosing strategic vectors for the development
of intellectual capital components; analytical and
calculation method - to estimate alternative stra-
tegic directions according to predefined criteria;
dynamic approach - to systematize the study re-
sults; expert assessments and interviews — to de-
termine the pre-selected criteria importance.

The difficulties in implementing the initial study
concept are due to limited access to information,
due to its confidential nature. The negative aspect
of scientific and methodological experience was
manifested in the difficulty of finding qualified ex-
perts and their thoughts subjectivity. Considering
the problem of selection and evaluation of the cri-
terion constraints on the choice of strategic alter-
natives to the development of intellectual capital
structural components in the research organiza-
tion was based on the generalized survey results
for the group of experts in the chosen field of re-
search (25 employees of the management appara-
tus of research institutions). To confirm the con-
sistency of expert opinions, the coefficient of con-
cordance (w) was calculated, which was further
evaluated by the Pearson criterion (Kendall, 1995;
Podvezko, 2005; Zavadskas & Vilutiene, 2006):

S(s-5)
w= 1 = R
E-mz -(n3 —n)—m-z

J=1

@)

where S, - sum of rank expert evaluations ac-
cording to each criterion, S - average rank for all
criteria, m, n — number of experts and criteria,
respectively, 7, — a value that takes into account
the same evaluation of different criteria by some
experts.

For this purpose, S and T, are calculated accord-
ing to the formulae:

S=05-m-(n+1), ®)
1 u
T 1 & (ti —1 )’ (3)

where u is a number of ranks with the same eval-
uatios of the j-th expert, ¢ - number of evalua-
tions with similar ranks of the j-th expert.



While assessing these ratios significance, we con-
sider that the closer the unit approaches the con-
cordance coefficient, the more concurred are the
expert opinions. One of the methods to confirm
the significance of the concordance coefficient
is its estimation by the Pearson criterion y°. If
x > 7, then the concordance coefficient is signifi-
cant for degrees of freedom f =n—1 and the giv-
en level of significance o =0.01.

The estimated value of y” was determined by the
formula:

o =w-m-(n-1). 4)
After the significance of the concordance coeffi-
cient is confirmed, the importance of each criteri-
on for selecting the source of the candidate search

was determined. The weighting factor was deter-
mined by the formula:

o - m-n—.>5,
i_O.S-m-n-(n—l)'

Choosing strategic alternatives at a practical level
can be reduced to their ranking using multi-cri-
teria analysis methods, which are widely repre-
sented in the theory and practice of management.
Currently, to solve the research tasks, the article,
to evaluate the alternatives, uses SAW, TOPSIS,
COPRAS methods, which differ in their algorithm
for determining the optimal alternatives.

®)

Determining the effectiveness of choosing al-
ternatives is possible with the Simple Additive
Weighting Method (SAW) (MacCrimmon, 1968)
- the method of simple additive weighing — one
of the oldest and most widely used methods. The
main principles of the method were described by
MacCrimmon (1968), Klee (1971), Hwang and
Yoon (1981), Chu et al. (2007), Ginevicius and
Podvezko (2008), Zavadskas et al. (2007), Qin et al.
(2008), Podvezko (2011), Tzeng and Huang (2011),
Wang (2015), Velasquez and Hester (2013).

Another very popular method for choosing alter-
native solutions is TOSIS (Hwang & Yoon, 1981).
This method has become particularly popular in
solving socio-economic problems (Triantaphyllou
& Lin, 1996; Chen, 2000; Qin et al., 2008; Tzeng
& Huang, 2011; Yang et al., 2011; Behzadian et al.,
2012; Rahman et al., 2012; Velasquez & Hester,
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2013; Mardani et al., 2015; Zavadskas et al., 2016;
Zyoud, Fuchs-Hanusch, 2017).

The method that allows a multicriteria assess-
ment of alternatives, both maximizing and
minimizing the criteria values, is COPRas
(COmplex Proportional ASsessment) (Zavadskas
& Kaklauskas, 1996). It is widely used by its au-
thors, their students and experts involved in the
evaluation of complex processes using multicri-
teria analysis methods (Kaklauskas et al., 2005;
Ustinovichius et al., 2007; Datta et al., 2009; Hofer,
2009; Uzsilaityte & Martinaitis, 2010; Mazumbar
et al., 2010; Bindu Madhuri et al., 2010a,b;
Chatterjee et al., 2011; Podvezko, 2011; Razavi et
al., 2013; Ghorabaee et al., 2014).

Consequently, systematic strategic development
of intellectual capital is based on a broad meth-
odological basis, envisages its methodological
support, in particular, consideration of possibili-
ties for adapting the methodical tools for strategic
management in choosing strategies to develop in-
tellectual capital components of the organization.

2. RESULTS

The search for ways to ensure the modern orga-
nizations competitiveness in innovative-oriented
economies shifts the emphasis in strategic man-
agement. Innovative strategies and intellectual
capital development strategies acquire the domi-
nant nature in the strategic portfolio.

The strategy for the intellectual capital develop-
ment can be considered as one of the means for
achieving the goals of the organization associated
with the formation and efficient use of intellectual
resources. This is a detailed comprehensive plan to
ensure the competitive advantages of the organi-
zation based on interaction and balanced growth
of all intellectual capital elements (Baranov &
Zaytsev, 2009).

The uniqueness of structural elements of the in-
tellectual capital in each individual organization
makes it impossible to create a universal strategy
for its development. Also, due to the multipurpose
nature of intellectual capital, one should speak
about the formation of a strategies portfolio with
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a different combination of their subordination,
which complicates the process of their choice.

The theory of strategic management offers differ-
ent approaches to the development of intellectual
capital strategy, in particular scenario, decompo-
sition, and integrated approach (Kornilova et al,,
2016). Their use depends on the stage of the com-
pany’s life cycle, management efficiency, the cho-
sen competitive strategy, and most importantly,
on the level of development (complexity, branch-
ing out) of intellectual capital itself. For example,
using the scenario approach allows choosing the
optimal strategy of intellectual capital through
synthesis of possible combinations of strategies for
its individual components development (strate-
gies presented on the map). The decomposition ap-
proach makes it possible to build a unified strategy
of intellectual capital on the development strate-
gies for the “Target Capital” group, formed of its
more meaningful and active constituents. Within
the framework of the integrated approach in shap-
ing the strategy, the emphasis is on developing a
system of balanced indicators for selected per-
spectives (financial, client, training and growth,
development of internal business processes, etc.),
as well as on non-linear redistribution, transfor-
mation, transfer of knowledge between all ele-
ments of intellectual capital.

Shaping an optimal portfolio of intellectual capi-
tal development strategies involves the following
stages:

1) diagnostics of the intellectual capital of the
research organization through the analy-
sis of its structural elements and managerial
components;

2) allocating the alternatives to the strategic de-
velopment of intellectual capital by its types;
3) ranking of strategic alternatives to the devel-
opment of human, structural and market cap-
ital of a research organization.

Choosing the promising directions for the intel-
lectual capital development in a research organi-
zation begins with its intellectual capital evalua-
tion. Important is the information on both qual-
itative and quantitative state of the intellectual
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capital structural elements, their pros and cons,
the existing potential and prospects for building
and use. This will determine the ability of the in-
tellectual capital to fulfill its purpose in ensuring
the strategic goals implementation. The intellectu-
al capital assessment is proposed to be conducted
through the universal method of audit-evaluation
by Brooking (1996) by calculating indices for in-
dividual elements of intellectual capital and their
visual reflection on the “target”.

In the context of strategic management, it is appro-
priate to supplement the intellectual capital assess-
ment by Brooking with the evaluation of the ef-
ficiency of the intellectual capital management in
the organization. It can be implemented through
management subsystems, taking into account
their functional load, the specifics and content of
management of the intellectual capital structural
elements. The expert assessments of each subsys-
tem of intellectual capital management (®,x,,

where @, - is the weight factor, and x; - expert
estimation of the parameter) and the overall inte-
grated estimation of efficiency (Z w;x j) as basic
indicators take the best practices in the selected
market as benchmarks. The set of indicators and
their weight under subsystems can be mobile, tak-
ing into account the environment development
dynamics.

The assessment results of intellectual capital and
its management are taken into account when con-
ducting the SWOT-analysis adapted to the re-
search object - intellectual capital. In particular,
the parameters of a score of 4-5 points with a large
diameter point of reflection on the “target” are
considered as the strengths of intellectual capital,
all others as weaknesses. Estimation of the pos-
sibilities (l, n) and threats (1, m) created by the
external environment are carried out using the
Wilson matrix. The matrix allows for distinguish-
ing the most influential ones on the intellectual
capital assets.

Construction of SWOT-analysis matrix allows to
allocate strategic alternatives to the intellectual
capital development. The formation of an optimal
set of them, which is as closely as possible to the
possibilities of their implementation within the
framework of a specific organization, is proposed
to be carried out using the multi-criteria analysis.



They allow to evaluate alternative strategies for a
number of criteria in the context of their conver-
gence with the goal.

As starting conditions of multi-criteria analysis
the following are determined:

« only the WO, SO, and ST strategies remain as
objects of selection. They are focused on intro-
ducing new characteristics of intellectual capi-
tal, on improving its weak points, as well as on
avoiding the negative external effects;

« the basic scenario approach to choosing strat-
egies is adopted. For further evaluation, the
selected alternatives are divided into three
groups according to the structural feature of
development: human, structural and market
capital.

This study presents an example of the adapta-
tion of SAW, TOPSIS, COPRAS methods to jus-
tify the choice of strategies for the development
of human, structural, and market capital of the
research organization based on the evaluation re-
sults of its intellectual capital, opportunities and
threats of the external environment and the al-
location of a set of strategic development alterna-
tives for each structural component of the intel-
lectual capital.

In order to make a decision in the process of multi-
criteria analysis of strategic alternatives justified,
it is necessary to determine the criteria for their
choice. While choosing strategy options, each ex-
pert or manager independently chooses one or an-
other combination of selection criteria. The com-
plexity of the solution is which of the criteria to
prefer. Today, there is no single set of criteria that
can be used to select a strategy. To substantiate the
choice of strategic vectors for the intellectual capi-
tal development of a research organization, the
following criteria were chosen:

K1 - estimated costs for developing and imple-
menting a strategy (score on a 10-point scale: the
higher the cost, the higher the score);

K2 - expected duration of strategy development
and implementation (score on a 10-point scale: the
longer the term, the higher the score);
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K3 - the level of complexity of implementing a
strategy (score on a 10-point scale: the higher the
difficulty level, the higher the score);

K4 - the probability of a successful strategy imple-
mentation (score on a 10-point scale: the greater
the probability, the higher the score);

K5 - the expected support from the organization’s
staff (score on a 10-point scale: the higher the de-
gree of support, the higher the score);

K6 - possibility of forecasting the results of strat-
egy implementation (score on a 10-point scale: the
greater the possibility of forecasting, the higher
the score);

K7 - strategy flexibility (10-point score: the greater
the flexibility, the higher the score).

Determining the importance and structure of the
above criteria is based on the results of the sur-
vey conducted by a group of experts. The expert
survey was carried out by determining the rank.
In this case, the minimum rank was assigned to
the most influential criterion defined by each ex-
pert. To confirm the expert opinions’ consistency,
the concordance coefficient was calculated. The
starting condition for assessing the significance
of these coeflicients is the statement: the closer
the unit approaches the concordance coefficient,
the more concurred the expert opinions are. To
confirm the concordance coeflicient significance,
its estimation according to the Pearson crite-
rion (;(2) is used. If y_,_ >y, , then the con-
cordance coefficient is significant for degrees of
freedom f =n—1 and the given level of signifi-
cance a =0.01 (Kendal, 1995; Podvezko, 2005;
Zavadskas & Vilutiene, 2006).

After confirming the concordance coeflicient sig-
nificance, the weight of the selected criteria is de-
termined. The results of the expert evaluation of
the criteria, concordance coefficients, Pearson and
the importance of each of the criteria are given in
Table 1.

As can be seen from the calculations, the obtained
values of the Pearson criterion testify to the sig-
nificance of the concordance coefficient, since
the calculated value of y° is more than tabular
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Table 1. Results of the criteria ranking for choosing strategic direction for the research organization

development

Source: Compiled by authors.

Estimati t Notati Results of the criteria estimation
stimation parameter otations r - - -
P K1 k2 . K3 K& K5 Kb K7
Rank sum of indices Sl. 55 104 88 75 117 123 138
Average rank sum S 100
,,,,,,,,,,,,,,,,,, - . B
Deviation square (Sl —S) 2025 16 144 625 289 529 1444
5072
C d fficient w W= = 02898
oncordance coerlricien
—-25° (7" =7)-25-0
12
2 = . . —_— =
Pearson criterion Zczalc. Aeae. =0.2898-25 (7 1)_43'47
,,,,,,,,,,,,,,,,,, BT 2 108 e
Competence weight a 02286 = 01352 . 01657 . 0905 . 01105 . 0.099 . 0.0705

coefficient

( 2. =43.47, which is more than the tabular
value of y., =16.8) for six degrees of freedom
and significance level & =0.01.

Thus, based on an expert survey conducted by a
group of experts whose thoughts on the study sub-
ject were consistent, the structure of the criteria
and importance of each of them was determined,
which is the basis for further evaluation and rank-
ing of the strategic directions of intellectual capi-
tal development in the research organization.

To evaluate and rank human capital development
strategies, the method of multi-criteria analysis
is used in the study, namely, the Simple Additive
Weighting (SAW) method.

The use of the method involves the following
steps.

1. Evaluating selected human capital develop-
ment strategies according to predefined cri-
teria. The value of the evaluation criteria for
each strategy (determined by expert evalua-
tion), as well as the relevant constraints, are
presented in Table 2 (the values of all the crite-
ria given in the table belong to the Edgeworth
— Pareto set).

Normalizing the decision matrix for convenient
use of the obtained results of evaluating alterna-
tives to strategic directions according to the crite-
ria (Table 3).

Table 2. Output data (decision matrix) on ranking strategies for human capital development using the

SAW method
Source: Compiled by authors.
- Criteria (¢ K2 K3 K& K5 K6 K7
Alternatives ] :
Function _min _© min min max : max max :  max
Al. Strategy for maintaining staff size and structure 4 3 7 4 i 5 3 5
A2. Strategy for increasing staff satisfaction i 4 3 i 5 7 5
A3. Strategy for increasing the staff’s innovative activity 6 4 7 8 9
A4. Strategy for development of personnel competitive :
advantages 6 77777 > 2 6 : 8 8 7
A5. Strategy for activation of international scientific :
cooperation 5 77777 7 > 7 7 > 7
Ab. Strategy for creating an effective HR management ¢ 7 7 2 7 4 5
7 9

A7. Strategy for increasing the personnel competence
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Table 3. Normalized decision matrix

Source: Compiled by authors.

Alternatvas—Criteria K1 K2 K3 K4 K5 K6 K7
Function min min omax omax omax omax
A1 ............. 4 7 4 5 3 5
A2 ............. 4 . e . 7 3 5 7 5
IS 652 4 7 K 9
A4 ............. V 6 2 6 8 8 7
AS ............. 5 5 7 7 5 7
A6 ............. 7 . e . 2 8 7 4 5
N R T N TN S-S A s 9
‘ Selecting a mg;icnﬂucrnt\e/?ilgﬁ according to Selecting a maximum value according to each criterion
A3 2B 8. B9
*column 10 cach Valug in the samé cojurmn T ato of each value of the decision matix column to
............. ~ LR S R
: Normalized decision matrix
Alternatives Criteria K1 K2 K3 K4 K5 K6 K7
Function min i ..min o ..min i .max max OO FOTOTONLLL SO OO L oo SO
Al N 02857 . 05 0625 0375 05556
A2 V1002857 . 0375 1 0525 . 0875 = 0.5556
A3 06667 05 0875
A4 0.6667 075 07778
AS 08 . 0875 . 0875 . 0625 - 07778
A6 0.5714 o085 05 0.5556
A7 0.4446 1 . 0.875 . 0.625 1

Obtaining a weighted normalized decision matrix
(Table 4).

Identification of alternatives rating by calculating
the weighted sum of estimates for each of the al-
ternatives by all criteria. In this case, the alterna-
tive with the highest value of the weighted sum of
estimates is considered as the best one.

P(AI) = 0.2286 + 0.1352 + 0.0474 + 0.0953 +
0.0691 + 0.0372 + 0.0392 = 0.6520;

Table 4. Weighted normalized decision matrix

P(A2)=0.2286+0.1352 + 0.0474 + 0.0715 + 0.0581+
+0.0867 + 0.0392 = 0.6667;

P(A3) = 0.1524 + 0.0812 + 0.1657 + 0.0953 +
+0.0967 + 0.0990 + 0.0705 = 0.7608;

P(A4)=0.1524 + 0.0812 + 0.1657 + 0.1429 + 0.1105 +
+0.0990 + 0.0549 = 0.8066;

P(A5) =0.1829 + 0.0580 + 0.0663 + 0.1667+ 0.0967
+0.0619 + 0.0549 = 0.6874;

Source: Compiled by authors.

Alternatives C”te"a§ K1 K2 K3 K4 K5 K6 K7
Weight . 0.2286 0.1352 0.1657  ....0.1905 0.1105
Function .. _min_ _min_ Jmin_..max _max
Al 0.2286 0.1352 0.0474 . 0.0953 0.0691
A2 0.2286 0.1352 0.0474 . 0.0715 0.0581
A3 0.1524 0.0812 0.1657  ....0.0953 0.0967
AR 0.1524 0.0812 0.1657  ....0.1429 0.1105
AS 0.1829 0.0580 0.0663  :  0.1667 0.0967
A 0.1307 0.0580 0.1657 .. 0.1905 0.0967
A7 0.1017 0.0451 0.1657 : 0.1905 0.0967
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P(A6) =0.1307 + 0.0580 + 0.1657 + 0.1905 + 0.0967  Justifying the choice of strategies is carried out in

+0.0495 + 0.0392 = 0.7303;

P(A7) = 0.1017 + 0.0451 + 0.1657 + 0.1905 + 0.0967
+0.0619 + 0.0705 = 0.7321.

Consequently, given the calculated weighted sum
of estimates for each alternative according to all
criteria, the following ranking of alternatives is
formed (Table 5).

Table 5. Ranking alternative strategies for human
capital development

Source: Compiled by authors.

Alternative Weighted sum Rank
Al 0.6520 7
A2 06667 6
A3 0.7608 2
A 0.8086 N
As 0.6874 5
A6 07303 4
A7 0.7321 3

The results of the ranking of available alternatives
to the human capital development strategies of the
research institution indicate their next priority:
A4 > A3 > A7>A6>A5> A2 > Al

The next stage is the assessment and ranking of
strategies for the structural capital development
of the research organization. For this end, it is
suggested to use the TOPSIS method (Technique
for Order Preference to Similarity to the Ideal
Solution).

several stages.

1. Assessing the selected strategies for structural
capital development according to predefined
criteria (determined by expert evaluation). It
is assumed that each criterion of the decision
matrix has either a monotonically increasing,
or a monotonously decreasing target func-
tion. The matrix of solutions O =HX p “ (the
values of all criteria belong to the Edgeworth

— Pareto set) is presented in Table 6.

Normalizing the decision matrix. At this stage,
the criteria that have different units of mea-
surement are transformed into dimension-
less criteria that allows them to make a fur-
ther comparison. One approach is to divide
the value according to each criterion into the
norm of sum of values for the criterion vector.

Tlle first step is to calculate the values of X ,fj,
Z x,f, and Z X2 The next is to build a normal-
k=1 k=1

ized decision matrix (Table 7), in which the ele-

ment 7, is calculated as:

X,
= ——— (6)

ij n :
2
Z Xy
k=1

Constructing a weighted normalized decision
matrix (Table 8). The criteria determined at
the previous stage of the criteria study are also
used.

Table 6. Output data (decision matrix) on ranking the strategies for structural capital development by

the TOPSIS method

Source: Compiled by authors.

Criteria |

Alternatives K1 K2 K3 K4 K5 K6 K7
Function min . min min max max max max
B1. Strategy for information and communication

technologies and network development > 4 > 6 > 7 >
B2. Strategy for building the portfolio of rights to

intellectual property objects 4 6 > > 7 8 >
B3. Patenting strategy 3 6 7 4 4 3 6
B4. Strategy for optimizing funding sources 5 7 7 6 8 8 5
B5. Licensing strategy 4 5 7 7 6 5 8
B6. Strategy for organizational culture improvement 6 5 5 8 6 4 7
B7. Cooperation strategy 7 5 9 8 6 6 7
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Table 7. Normalized decision matrix

Yy RN

13.27 1 1456 - 1741 1 1703 ¢ 1649 ¢ 1673 16.52

4. Determining an ideal positive and ideal nega-

tive decision by searching for two artificial al- (7)
ternatives B* and B~ (Table 9).

5. Ranking alternative options for organiza-
tional capital development by calculating the (8)

closeness. The distance from one alternative
to another can be calculated using the formu- 6. Calculating relative proximity to an “ideal so-

las determining the n-dimensional Euclidean lution”. The closer the C, to 1, then the closer
distance: is the alternative B to B* (Table 10).

Table 8. Weighted normalized decision matrix

Source: Compiled by authors.

Altermafver—riteria. gy~ k2 K3 K& K5 K6 K7
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Table 9. Ideal positive and ideal negative matrix solution (artificial alternatives)

Source: Compiled by authors.

Artificial alternatives Min u, Min u, Min u, Max u, Max u; Max u, Max u,
B+ (ideal positive) 00517 00372 = 00476 00895 = 00546 = 00474 = 00342
B- (ideal negative) 01206 0.0650 . 0.0857 . 0.0448 . 0.0273  0.0178 . 0.0214
Ci* =++, 0<le'= <1. (9) 1. Assessing selected strategies for the market
S+ capital development according to predefined
criteria (the criteria values are obtained by ex-
Consequently, the ranking of strategic alternatives pertise) (Table 11) whose values belong to the
to the structural capital development in order to Edgeworth - Pareto set.

reduce their attractiveness is as follows:
2. Normalizing the decision matrix (Table 12). It

B5-> B2->Bl > B6 > B4 > B3> B7. implies:
The final stage of the study is the assessment and ¢ determining the sum of estimation values ac-
ranking of strategies for the market capital de- cording to each criterion
velopment. For this end, the COPRAS (COmplex "
PRoportional ASsessment) method is proposed Zxkj ) (10)
k=1

using the following scheme.

Table 10. Ranking of alternative strategies for the structural capital development of the organization

Source: Compiled by authors.

Alternatives | S; A\ Ci* = S;/Slf + S; Rank
Bl 0.0480 f 0.0672 05833 : 3
B2 0.0445 5 0.0760 ...0e307 2
BS 0.0664 5 0.0722 ...0.5209 6
B4 0.0547 5 0.0606 ...0.5256 5
BS 0.0371 5 0.0706 ...06555 !
BO 0.0594 : 0.0662 052 4
B7 f 0.0814 f 0.0540 f 0.3988 7

Table 11. Output data (decision matrix) on ranking the strategies for market capital development by
the COPRAS method

Source: Compiled by authors.

Alternatives C"te”ai K1 K2 K3 K4 K5 K6 K7
Function min L min o omin omax omax o max . max
ﬁ)l/.alstt;ategy for increasing customer and stakeholder 8 8 10 6 6 8 9
C2. Strategy for segmentation of the market of science- T R

intensive products SRR WA W N SRS SN WA
C3. Strategy of marketing competitive advantages ‘ i ; : :

development on both domestic and foreign markets P .6” L 7 e 10 P 8 .5” P 9 . 7
C4. Strategy for the employer brand formation and ‘ i ; : ;

development SRR TR W WA WA S S
C5. Strategy for the development of a research ; : : :

organization image in the market SRR W WL WA SRS A
Co. Srategy of partner network formation H 20 T U T T A
C7. Strategy of innovation transfer through marketing e e 77 e g
channels ‘ ‘ : :
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Table 12. Normalized decision matrix

Source: Compiled by authors.

Criteria
Alternatives K1 K2 K3 K4 K5 K6 K7
> x, 42 44 57 45 42 47 54
k=1

« calculating the values of normalized decision

matrix, where S, = ZW+,/ Ty (12)
J=1
A (11) "

zkzlxkj S. = ;w_j T (13)

3. Constructing a weighted normalized deci-
sion matrix (Table 13) using the criteria values  4.2. Calculating Z,,, Z ; and Z, for each alterna-

weighted above. tive by formulas:
4. Ranking of alternative options for the market ZS?,( (14)
capital development of the organization. Z =S, + % =Z,.+7Z,,
S,y —
4.1. Calculating the weighted sum of evaluations o Sy
of the i-th alternative on the criteria having
monotonically increasing target function S, Z.,=5, (15)
and the weighted sum of evaluations of the "
i-th alternative on the criteria having the mo- S
notonously decreasing target function §,, by Z, =—— (16)
the formulas: S, 1
k=1 O_j

Table 13. Weighted normalized decision matrix

Source: Compiled by authors.

Criteria
Alternatives K K2 K3 K& K5 K6 K7

01352 ¢ 01657 : 0.1905

Weight 02286 01352 01657 01905  0.105 0099 0.0705
Function o omin min : min ¢ max . max _ omax max
C1 0.0246 00117 ....
C2 0.0154 N 00091 .....
O e 00327 00,0215 00,0291 000339 0 0.0131 0 0.0190 0.0091
A e 00272 00154 @ 00233 @ 00254 @ 00131 © 00105 0.0091
S 0,027 0.0154

6 0038 0.0246

c7 ' 0.0184 0.0104
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Table 14. Ranking of alternative strategies for market capital development

Source: Compiled by authors.

Alternatives S, S, I/Sfl. Z,, Z, " Z,=Z,+Z, Rank
1 01689  0.0972  10.2881 . 01689 0.0579 02268 1
c2 (00539 ¢ 00659 i 151745 ¢ 0.0539 ~© 0.0854 01393 i 7
a3 00751 00833 © 12.0048 . 0.0751 . 0.0676 01427 6
¢4 . 00581 ¢ 00659 i 151745 ¢ 0.0581 : 0.0854 01435 i 5
G 0.0626  ©  0.0688 145349 . 0.0626 . 0.0818 01444 4
c6 0.0748  © 00772 . 129534 . 0.0748 = 0.0729 01477 3
¢ .........00758 : 00714 @ 14.0056 00758 .  0.0788 01546 2
> f - 0,5297 94,1358 - - - -
4.3. Defining the ranking of alternative strate- components balanced development and the avail-

gies (Table 14) based on the Z; inclusion (the
greater the value of Z,, the more attractive is
the alternative).

Based on the calculations, the priority of the strat-
egies for market capital development of a research
organization in line with their attractiveness re-
ducing is as follows:

CI>C7>C6>C5->C4>C3~>C2

Since allocating three types of intellectual capital
(human, structural and market) is a source meth-
odological provision in the article, the general
strategy for the intellectual capital development
of a research organization is considered as a strat-
egy portfolio for each type of intellectual capital.
The only general strategy is precisely the dialectic
combination of several strategies for the develop-
ment of each type of intellectual capital with the
appropriate combination of the internal and ex-
ternal environment factors over a certain period
of time. For the selected research institution, the
strategic set includes the following strategies:
strategy for the personnel competitive advantages
development, licensing strategy and strategy for
increasing customer and stakeholder loyalty. Their
complex implementation will increase the organi-
zation competitiveness in the innovation market.

3. DISCUSSION

Thus, the application of SAW, TOPSIS and
COPRAS methods allows for determining the op-
timum portfolio of intellectual capital strategies
of the research organization. The focus on all its
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ability for practical implementation under limited
time, financial and other resources determines the
choice of rating of the first three strategies in each
block of strategic alternatives. Thus, the optimal
set of strategies for the intellectual capital develop-
ment is as follows.

1. Among the vectors of human capital expanded
reproduction, the research organization needs
to focus first and foremost on ensuring the de-
velopment of personnel competitive advan-
tages. Realization of this strategy will allow
the organization to take a steady competitive
position in the market, because it is the per-
sonnel that is the main strategic resource in
the competition especially among research in-
stitutions. Given the organization profile un-
der investigation, the strategy for increasing
the personnel innovative activity should also
hold an important place in the portfolio. It
will enable them to realize the main tasks fac-
ing these organizations. Taking measures to
increase personnel competence must never be
neglected. Innovative activity intensification
and rapid pace of moral aging of information
necessitate constant attention of managers to
their employees’ professional development.
The current stage of the country’s economic
development is characterized not only by the
quantitative requirements of the personnel (in
particular, its size and structure), but rather by
the qualitative characteristics that are reflect-
ed in the employee competence development.

2. Among the strategic alternatives to the structur-

al capital development, priority is given to the li-
censing strategy. It will enable the realization of



the economic purpose of intellectual property
assets that have significant unrealized commer-
cial potential in this organization. The second
ranking is the strategy of building a portfolio
of rights to intellectual property objects. It is
important in the context of strengthening the
interconnections between the intellectual capi-
tal components, namely through the intensive
use of the powerful human capital of a research
organization with the subsequent wide market
diffusion of created objects of intellectual prop-
erty rights. It is also desirable to pay attention
to the strategy for information-communication
technologies and network development. In the
context of shaping the information society, it
plays a cross-cutting role in ensuring the effec-
tive management of intellectual capital in gen-
eral, as well as operational and flexible interac-
tion with a changing environment.

The results of the ranking of strategies for the
market capital development indicate that the

Problems and Perspectives in Management, Volume 16, Issue 1, 2018

priority for implementation in the research
institution is a strategy for increasing cus-
tomer and stakeholder loyalty. It forms the
main component of market capital, namely,
client capital, which is the sense of its market-
ing activities and the main source of existing
and future profits from the generated knowl-
edge commercialization. For organization,
the strategy of innovation transfer through
marketing channels has also been updated,
which confirmed their commercial value and
allow to optimize science-intensive products
traffic. However, the dynamic spread of non-
commercial exchange of useful knowledge
by means of communication should also be
taken into account. According to calcula-
tions, the strategy for shaping a partnership
network ranks third. This strategy objectifies
the need for shaping and developing network
capital of the organization, which generates
and disseminates useful knowledge and sci-
ence-intensive products.

CONCLUSION

Consequently, it is indisputable that the strategic management of intellectual capital is an important ele-
ment of the research organization management under increased competition in the innovative market.
The transformation of intellectual capital into a dominant strategic resource of economic growth ensur-
ing competitiveness and profitability requires the sensitivity of making managerial decisions regarding
the choice of further extended reproduction vectors and effective commercial use of the intellectual
component of the innovative organization. Methodological support for developing a strategy, the appli-
cation of multi-criteria analysis methods adapted to the specifics of the intellectual capital of a research
institution as an object of strategic management will contribute to the strengthening the development
prospects validity.

The tasks of multi-purpose selection of strategic alternatives to the development of intellectual capital
components are solved using SAW, TOPSIS and COPRAS methods under certain criteria constraints.
Each of these methods differs by the mechanism of calculation and approaches to the primary deci-
sion matrix formulation. The obtained results allow mathematically formalizing the rating and forming
the optimal strategy portfolio of human, structural, market capital of an organization under specific
combination of internal and external factors. The proposed methodological approach can be used by
research companies’ leaders to develop and substantiate strategic management decisions to optimize
their intellectual capital development.

Increasing the sensitivity of determining the strategic development prospects within this study is car-
ried out through several methods of multi-criteria analysis, not covering the whole possible range of
appropriate methodological tools. The directions for further research are outlined by testing the use of
other multi-criteria analysis methods in relation to this object of strategic management; definition of
criterion restrictions; integration of different approaches to the evaluation of strategic alternatives. Also,
the application of intellectual capital matrix methods is relevant. In addition, the organic combination
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of this study subject with the issues of strategic human resources management, intellectual property,
information and communication technologies, marketing in the context of defining functional strate-
gies for the development of certain components of intellectual capital, their content and organizational
and methodological support should be taken into account. Focusing on these issues can open up new
scientific research vectors. The above tasks solution is aimed at increasing the efficiency of strategic
management of the intellectual capital in innovative organizations when entering the highly competi-

tive innovative markets.
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