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Abstract. Social efficiency of research conducted by higher educational establishments contributes a lot to
improving the educational process, the quality of training of specialists, and the teaching skills of scientific
and pedagogical staff. A holistic approach in the system of assessment of the social efficiency of higher
educational establishments’ research, which is interpreted by the authors of the article, makes it possible for
higher educational establishments to completely adapt to market requirements, to make adequate managerial
decisions and obtain relevant results. The system and structural approach was used in the study, which led
to functional and effective application of theoretical provisions, scientific principles and conceptual
positions for developing the author’s version of forming higher educational establishments’ holistic
approach based model of social efficiency of research. For the assessment of social efficiency of research, a
holistic approach based theoretical and analytical model has been suggested, which integrates 4 subsystems:
target, provision, regulatory, management subsystem, which can be assessed by parameters, indicators and
criteria of social efficiency of research results. The authors have suggested a system of criteria of social
efficiency of research results. On the basis of the elaborated system of criteria assessment of social
efficiency of research results of higher educational establishments, the authors have constructed a structural
and logical scheme of social efficiency of research results assessment, which shows that on each stage of
social efficiency of research results development by means of comparison of the market needs and
opportunities of higher educational establishments and rational distribution of endowment funds it is
possible to achieve maximization of the social efficiency of research results generalized criterion value. A
formal description of the main components of the constructed theoretical-analytical model of the social
efficiency of research has been made by means of using the economic and mathematical model and the
dependence of its components has been analyzed.

means of the implementation of innovative technologies

1 Introduction

The specific nature of higher education, the versatility
and multidimensionality of forms of work place
particular demands on the assessment of the efficiency of
both its activities as a whole and of academic research
work (ARW). The issue is complicated by the need to
determine not only the economic efficiency of the ARW
conducted by higher educational establishment (HEE),
but also social efficiency, that is, its impact on the
educational process, improving the quality of training
specialists, increasing the teaching skills of academic
staff, etc.

Social efficiency of ARW in higher education
emerges in:
- the development of the potential of higher education by
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in the process of training professionals;

- the preservation and production of scientific potential
of the higher educational establishment;

- the creation of new curricula, training courses which
are relevant to the public needs and introduction of new
forms of learning based on the results of ARW;

- dissemination of results of ARW in other higher
educational establishments in Ukraine and abroad;

- participation in scientific projects, grant programs,
including international ones, etc.

HEEs and scientific research are an integral part of a
single whole, provided that this educational
establishment strives to make progress and stand out
from others by its innovational activity, desire to
improve, promote, simplify and enhance any processes
in science, economy, production in other spheres of
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human life [1].

The HEEs of the 21st century increasingly recognize
the need for a comprehensive approach that goes beyond
traditional management principles. The new approach,
which allows to most completely adapt HEEs to today’s
market requirements, is a holistic one, which is to
provide a comprehensive approach in the system of
assessment of the ARW efficiency in order to make
adequate management decisions and obtain appropriate
results.

Holism (from Greek “holos” — all, whole, entire) is a
methodological principle and a worldview concept that
affirms the integrity and indivisibility of the material and
spiritual world [2].

In a broad sense it is a principle of philosophy and
science, which consists in admitting qualitative
originality and priority of the whole in relation to its
parts; in a narrow sense holism implies “philosophy of
integrity” developed by the South African philosopher
Jan Smuts, who introduced the term “holism” in 1926,
based on Aristotle’s claim that “the whole is greater than
a sum of its parts” [3]. Smuts regards integrity as the
highest philosophical category that synthesizes the
subjective and objective and is the final reality of
existence. Holism is the process of evolution that gives
rise to new objects as integral [2]. In gnoseology, holism
is based on the following principle: the knowledge of the
whole must precede the knowledge of its parts. Many
philosophers adhered to this principle. So, Hegel wrote,
“.. only the whole makes sense”. In the 17®-19t%
centuries, in the course of scientific advancement,
scientists began to consider any system as derived from
parts, and believed that the properties of any object can
be deduced from the analysis of its elements™ [3].

It should be pointed out that holistic ideas have been
long known in the West. J. W. Goethe is considered to
be the first Western preacher of holistic thinking. He
developed his own scientific method Anschauung
(“Sense perception”). Another milestone in the history of
the holistic paradigm is represented by the works of the
German psychologist Max Wertheimer. In early 20th
century, he conducted experiments proving that human
perception of the environment is holistic, unified and it is
supported by logics only after the specification of each
individual part of the whole.

Such sciences as cybernetics, catastrophe theory, and
complexity science have emerged on the basis of the
above-mentioned  theories and  continue  their
development. So, complexity science is the source of
many new applied fields, including social science [4].

The vitality of the research in this area is based on
the fact that in domestic and foreign literature theoretical
and methodological basis of the use of the holistic
approach for assessing social efficiency of HEEs’
scientific research is absent in fact, which does not allow
to use its potential to the full.

2 Research problem and questions

The problem of the assessment of efficiency of scientific
activity of HEEs has been in the focus of attention of

such domestic and foreign scientists as A. M. Bondar
[5], Yu. G. Bondarenko, S. M. Vyshniovska [1],
A. A. Borisov [6], S. Gralka, K. Wohlrabe, L. Bornmann
[7], V. A. Karpov, T. S. Koroliova, A. Z. Pidgornyi [8],
V. M. Sinchenko [9], Ch. Tse Kuah, K. Yew Wong [10],
T. G. Valderrama, T. L. C. M. Groot [11], D. Visbal-
Cadavid, M. Martinez-Gomez, F. Guijarro [12],
I. Ye. Zhurba [13], R.-L. Shi, N. He, Y. Liu [14],
A. Jain, R. Sharma, P. V. Ilavarasan [15], G. Lebedev,
O. Krylov, A. Lelyakov, Y. Mironov, V. Tkachenko,
S. Zykov [16], X. Xiong, G.-L. Yang, Zh.-Ch. Guan
[17], E. V. Romanov [18]. They defined the criteria and
methodology of assessment of the efficiency of HEEs’
research and paid great attention to studying their
economic efficiency, however, they did not study their
social efficiency sufficiently enough. Apart from that,
the holistic approach, its theoretical understanding as the
most progressive approach to the assessment of social
efficiency of research (SER) in the process of forming
the market of social orientation, in which the domestic
HEEs function, are hardly presented in the scientific
works of Ukrainian and foreign scientists and
practitioners.

The purpose of this study is to solve the scientific
problem of forming methodology of the assessment of
SER based on the use of the potential of a holistic
approach in the system of HEEs management in market
conditions.

The research is based on a systemic-structural
approach, which allows using theoretical provisions,
scientific  principles and conceptual  positions
functionally and effectively for developing the author’s
version of the formation of the model of SER of HEEs
based on a holistic approach.

3 Findings of the research

The problem of determining socio-economic efficiency
of scientific and technological research is developed as a
problem of making difficult socio-economic decisions.
The social results of the implementation of ARW that
were conducted in HEEs are considered as additional
indicators of their significance and were taken into
consideration in approving the decision on the
implementation of this scientific direction and on
condition of the state support, can be used as information
for the HEEs’ accreditation. The social effect in the field
of higher education appears primarily in the process of
transferring new scientific knowledge and new
technologies to HEE students. The social efficiency of
ARW is assessed in the following areas: participation in
the development of new technologies in educational
sphere; participation in educational and teaching
processes; conservation and development of scientific
potential. The immediate component of the level of
social effect is the development of new technologies in
education. The objective indicators of this direction of
ARW social efficiency are as follows: the number of
training courses, which are based on the ideas of
development; the availability of new forms of learning,
as a result of the ARW results’ implementation; the
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number of HEEs that use the results of research and
development in the educational process. The objective
indicators of the impact of the ARW results on the
educational and learning process are: the number of
lectures and practical classes where the ARW results are
used; the amount of published literature on education
and methodology, which is based on the results of
research and development; the number of students
familiarized with the results of research and
development (participation in lectures, practical classes,
seminars and other forms of study). The objective
indicators of the impact of ARW on the preservation and
development of scientific potential are: the quota of
doctors of sciences and doctoral students participating in
ARW in the total number; the quota of candidates of
sciences participating in ARW in the total number; the
quota of students participating in ARW in the total
number; the quota of students participating in ARW in
the total number [8].

We consider it necessary to prolong the list of
objective indicators of the impact of ARW results on the
educational and teaching/learning process with the
number of lab classes, trainings, international
internships, the number of the carried out projects
(including those conducted with the grant support), the
number of students participating in international mobility
programs. In order to align the scientific titles to the
international standards, the Candidate of Economic
Sciences is proposed to be replaced by PhD.

For the purpose of unifying, the terms employed in
the given article “academic research work ”, “research
and development work”, “scientific and technological
work” used in national normative documents and
scientific works, are suggested to be replaced by
“research”.

The world practice shows that the idea of a holistic
approach extends to management processes, structural
actions in an organization, economic efficiency, and
corporate identity. Therefore, we suggest using a holistic
approach in the assessment of SER, which allows for a
coherent approach to the study of this issue. Owing to a
holistic approach, integrity is achieved both in theory
and in practice. The efficiency of research can be
provided only by means of integrated data, bringing
them together into a single management system and
analyzing them in the course of time in accordance with
the set goals and with reference to all the factors of
influence. The efficiency of research can be achieved
only if it is considered from the point of view of
systemic integrity, which involves the integration and
analysis of data obtained from different sources.

It is the holistic approach to the assessment of HEEs’
SER that makes it possible to fully use the existing types
of assessment and to form a development strategy of
HEEs’ researches in order to improve their social
efficiency.

The theoretical and analytical model of SER is
constructed on the basis of the holistic approach (XYZ-
models), which is described by the following
subsystems: “X” — target subsystem, “Y” — subsystem of
provision, “XY” regulatory subsystem, “Z”
management subsystem, which can be assessed by the

parameters, indicators, criteria of social efficiency of
research results (SERR) (Fig. 1) [19].

The target subsystem “X” (development of social
efficiency) demonstrates the management cycle (set of
stages, processes, functions that should be performed in
order to achieve the goal (obtaining the results) [19]. The
set of processes, which need to be implemented for
forming of social efficiency, is determined by the factors
of reaching goals, which are divided into macro- and
micro-levels (“Y” subsystem).

The macro-level factors affecting SERR comprise:

Y macrol influence on the development of
fundamental science, the most important applied
research and development;

Ymacro2 — increase in the efficiency of regulating
science and technology development by the state;

Ymacro3 — influence on improvement of national
innovation system;

Y macro4 — Increase in the efficiency of using the results
of scientific and scientific-technological activities;

Y macros influence on development of human
resources potential of domestic scientific and
technological complex;

Ymacros — influence on the growth of integration of
science and education;

Ymacro7 — ensuring the development of international
scientific and technological cooperation;

Ymacrog — €mergence of additional social services;

Y macroo — change of consumer price index;

Y macro10 — increase in the provision of housing;

Y macro11 — decline in unemployment, increase in birth
rate and reduction of death rate;

Y macrol2 — the impact of innovative activities on the
environment (decreasing acoustic noise level, soil and air
pollution, mitigation of the electromagnetic field effect,
mechanical vibrations, etc.).

The micro- level factors affecting SERR comprise:

Ymicrot — the human resources standard and growth;

Ymicro2 — the number of patents and other copyrights,
based on the results of prospecting, research and
development work;

Ymicros — the volume and economic efficiency of
contracts on selling intellectual property rights (the
number of agreements, the speed of diffusion of
innovations, etc.);

Ymicros — the volume and economic efficiency of
unique equipment usage services;

Ymicos — the efficiency of the transformation of
knowledge, skills, ideas and habits acquired in the
process of learning;

Ymicros — the efficiency of transformation of scientific
knowledge into innovations (products, production
technologies, etc.);

Ymicro7 — the volume and economic efficiency of
consulting services;

Y microg — the level of integration of education, science
and production, which reflects the synergistic effect of
research;

Ymicroo — the efficiency of use of the endowment
(level and rate of growth of financial independence, the
volume of raised investments, income from the use of
the fund).
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Fig. 1. Theoretical and analytical model of SER.

The management subsystem (“Z”) reflects the
implementation of the general management functions of
the SER on the background of accumulated experience
and is aimed at achieving results. Such a system of
relations requires the improvement and stabilization of
the system of laws, by-laws, instructions, orders, that is,
the entire regulatory framework (subsystem “XY”).

We suggest the SERR criteria system, which is a
combination of static and dynamic microeconomic
indicators of the species:

(M

where C; is the criterion of social efficiency of the results
of the j-th direction of scientific research; C; is the
criterion of social efficiency of the results of the i-th
component of the j-th direction of scientific research; n;
is the number of evaluated components of social
efficiency of the j-th direction of scientific research; w;;
is the weightage of the i-th component of the j-th
direction of scientific research.

The SERR criteria, which are determined with

The target subsystem: development of social efficiency.

reference to the data for the reporting period compared
to the baseline, are presented below.
The criterion of the assessment of human resources:

_ 2 Lar \"1T (L) V12
G = \/(Lhrb) (Lhrb(b)) ’ &

where Ly, is the level of human resources of research and
development works; Ly — the level of human resources
of the establishment selected as a comparison base; b, r —
base and reporting period of assessment; wii, wix —
weight coefficients of static and dynamic assessments of
human resources (wi; + wi2) = 2.

The criterion of assessment of the social efficiency of
creating copyright objects by the results of prospecting,
research and development works:

_ 3[(Neo W21 MVeo W2z ¢ N.o(r) \W23
¢ = \/ (Ncob) ( Ceo ) (Ncob(b)) ' ®
where N, is the number of copyright objects; N, is the
number of copyright objects created by the establishment

selected as a comparison base; MV, — the market value
of copyright objects; C., — the cost of creating copyright
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objects; w1, wa, was are the weight coefficients of the
relevant criteria of social efficiency of creating copyright
objects (Wi1 + wiz + wy3) = 3.

Criteria of the efficiency of contracts on selling
intellectual property objects:

4 W31 W32 W33 W3q
C3 — ( Veipo ) (Avipo) ( Vcipo(r) ) ( Sipo )
Vcipob Cipo Vcipob(b) Sipob
“)

where Ve, is the volume of contracts on selling
intellectual property objects; Veipor — the volume of
contracts on selling intellectual property objects created
by the establishment selected as a comparison base;
AVpo — the added value obtained from selling intellectual
property objects; Ci, — the cost of creating and
promoting intellectual property objects; Si,, — the speed
of diffusion of intellectual property objects; S;» — the
speed of diffusion of intellectual property objects created
by the organization selected as a comparison base; wsi,
w32, W33, w34 are the weight coefficients of the relevant
criteria of the social efficiency of contracts on selling
intellectual property rights (w31 + w3z + wiz + wis = 4).

The criterion of the social efficiency of unique
equipment usage services provided by HEE:

C, = 3J(VVueus )W“ (Igueus)w42 (VVueus(:z))W43 , (5)
ueusb ueus ueusb
where Vieus is the volume of unique equipment usage
services provided by HEE; Ve — the volume of unique
equipment usage services provided by the establishment
selected as a comparison base; R,..s — revenue from the
unique equipment usage services; Cyes — the cost of

unique equipment usage services; wai, Wi, Wa3, are the
weight coefficients of the relevant criteria of social

efficiency of unique equipment usage services
(Wartwartwas = 3).
The criterion of social efficiency of the

transformation of knowledge, ideas, skills and abilities
acquired in the learning process:

2 Qs Ws1 Qs(r) Ws2
Cs = \/ (st) (st(b)) ’ ©)

where Qs is the quota of specialists who have obtained a
scientific degree in the total number of the graduate
students; QO is the quota of specialists who have
obtained a scientific degree in the total number of the
graduate students in the establishment selected as a
comparison base; ws;, wsy are the weight coefficients of
static and dynamic assessments of the quota of
specialists who have obtained a scientific degree in the
total number of the graduate students (ws; + ws, = 2).

The criterion of social efficiency of innovating
scientific knowledge:

AV; We2
6y = (2 (GO ™ () e
6 MV¢o (AVi_pOb)(b) Cipo P(b)

MV cop

(N

where P is the period of innovating scientific knowledge;
AVipop — added value obtained in the implementation of
intellectual property objects in the establishment selected
as a comparison base; MV, — the market value of
copyright objects in the establishment selected as a
comparison base; wesi, We2, We3, Wes are the weight
coefficients of the relevant criteria of social efficiency of
innovating scientific knowledge (we1+wertwestwes = 4).
The criterion of consulting services efficiency:

o= [T ETEDT @
Vesb Ces Vesh(D)
where V., — amount of consulting services; V.. — amount
of consulting services provided by the establishment
selected as a comparison base; R, — revenues from
providing consulting services; C, — cost of consulting
services; wyi, wy, wrs are the weight coefficients of the
relevant criteria of consulting services social efficiency
(wntwrtwss = 3).
The criterion of social efficiency of education,
science and production integration:
< Vi )W83 y
Viiip

o= <Res)W81<Vor>

8 Resb Vorb
1
s

y ( Res(r) )W84 ( Vor(r) )Wss ( Vi (r) )Wss] )

Resh(b) Vorp(b) Vriip(b) ’
where R., Res is the ratio of educational services
provided by the establishment and organization selected
as a comparison base, respectively; Vo, Vos — the
volume of orders for researches per specialist received
by the establishment and organization selected as a
comparison base, respectively; Vi, Vi — the volume of
realization of industrial innovations per specialist by the
establishment and organization selected as a comparison
base, respectively; wsi, wsz, Wws3, Wg4, Wss, wse are the
weight coefficients of the relevant criteria of social
efficiency of education, science and production
integration (wgi+wsa+ws3ztwgstwsstwgs = 6).

The criterion of social efficiency of the use of the
endowment (target capital fund):

o
Lsip Auip Piap

Woe

y 6 (Lﬂ(r) )W94 (A”(T) )W95 (Pia(r)) , (10)

Lgip(b) Aip(D) Pigb(b)

Wg2

where Lj;, Ls is the level of financial independence
evaluated by the establishment and organization selected
as a comparison base, respectively; 4, Ai» — the amount
of long-term investments involved by the institution and
organization selected as a comparison base, respectively;
Pi., Piu, — the profitability of innovation activity of the
establishment and organization selected as a comparison
base, respectively; woi, woz, Wo3, Wos, Wos, Wos are the
weight coefficients of the relevant criteria of social
efficiency of the use of the endowment
(WortwortwosTwostwostwgs = 6).
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Following the developed system of SERR criteria, it
is possible to form a generalized criterion of SERR:

Cserr = 25 C; X B, (11)

where f;— is the weight of SERR criteria which are
determined by the condition

S8 =1 (12)

The weight is determined on the basis of the expert
judgment of the decision-maker, in accordance with the
weight of a particular type of research carried out by a
HEE.

The X axis is the target subsystem: the process of
social efficiency development. This subsystem is
represented by the following constituent processes: X1 —

assessment of market demands for human resources,
educational services, intellectual property objects,
unique equipment usage services, scientific knowledge;
innovations, consulting services, X2 — identification of
the potential of increase in SERR by criteria, X3 —
ranking of increase in SERR by criteria, X4 — allocation
of resources of the endowment in proportion to the
increase in SERR by criteria, X5 — assessing the increase
in social efficiency of integration of education, science
and production by a higher educational establishment
(K8), X6 — assessment of increase in SERR.

On the basis of the developed system of assessment
criteria of innovation activity efficiency of a higher
educational establishment, a structural and logical
scheme of SERR assessment has been formed (Fig. 2).

Assessment of market demands for human resources, educational services, intellectual property
objects, unique equipment usage services, scientific knowledge; innovations, consulting services

e

Identification of the potential of increase in SERR by criteria C;...Cy:
AC; x p;

e

Ranking of increase in SERR by criteria Ci...C7:
max;AC; X B

= =

Allocation of resources of the endowment in proportion to the increase in SERR by criteria
Ci...Cy

= =

Assessing the increase in social efficiency of integration of education, science and production by a
higher educational establishment (C8)

= =

Assessment of increase in SERR
ACsgrr = Z AG; x B;,
J

Fig. 2. Sequence of SERR development stages (developed on the basis of [6]).

Thus, at each stage of SERR development, it is
possible to achieve maximization of the wvalue of
generalized social efficiency criterion of SERR by
comparing market demands and opportunities of a HEE
by means of the rational allocation of endowment.

The management subsystem (Z-axis) shows the
implementation of SER general functions. We specify
them: Z1 — defining goals and SER analysis, Z2 —
development and making management decisions, Z3 —
planning SER, Z4 — organization and regulation of SER,
Z5 — control as a SER tool.

To assess SER, a theoretical and analytical model has
been suggested. It is based on a systematic approach that

integrates the subsystems described above, which can be
analyzed by quantitative and qualitative methods.
Mathematical modeling was applied for describing the
theoretical and analytical model [20]. It made it possible
to obtain a simplified, abstract, formally described
model. The latter covers a class of undetermined
parameters or vectors, interaction and relations between
them that can be described by mathematical operations.
The influence of mathematical modeling on economic
theory is variegated. Presenting many economic
problems in a formalized language makes it possible to
avert ambiguity of thinking, clarifies the essence of the
problem to a great degree, and vividly demonstrates
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doctrines. In addition, the use of mathematical language
helps to specify many economic concepts, systematize
theoretical knowledge better, and enrich the conceptual
apparatus of economics [21]. The main components of
the developed SER theoretical and analytical model has
been formally described with the help of the economic-
mathematical model and the relationships between its
components have been analyzed. The first function of

Defining goals & analysis

“Setting goals and SER analysis” concerns the
component of assessment of market demands in human
resources, educational services, objects of intellectual
property, unique equipment usage services, scientific
knowledge, innovations, consulting services. In the
course of SER analysis, the function in question will be
influenced by the factors at the macro level. A graphical
description of the foresaid is shown in Fig. 3.

X1

Z1
high
average
Ymacrol
low
low

Ymacro

Ymacro 6

average high

Assessment of market demands for human
resources, educational services, intellectual
property objects, unique equipment usage
services, scientific knowledge; innovations,
consulting services

Fig. 3. The degree of dependence of defining goals and SER analysis on the assessment of market demands in human resources,
educational services, objects of intellectual property, unique equipment usage services, scientific knowledge, innovations, consulting

services in view of micro level factors.

With reference to this aspect, goals are specified in
accordance with micro level factors if the goals diverge
from the general trend during natural disasters, military
events etc. It is up to the researchers to choose the
assessment scales taking into consideration the need for
detail (for example, from 0 to 1 incrementally).

Graphical description allows to make mathematical
dependence of management analysis and goal setting on
the assessment of market needs for human resources,
educational services, objects of intellectual property,
unique equipment usage services, scientific knowledge,
innovations, consulting services.

Z1=ay X X1+ b1 X Yimacror1 + b1z X Yimacror2 +
b1.3 X Ymacrol.S + b1.4 X Ymacr01.4 + b1.5 X Ymacrol.S +
bi16 X Yinacrore + const

where a and b are regression coefficients showing the
degree of influence of each factor on the function; X, ¥
are factors that are independent variables that influence
the function; const are factors that do not affect the result
but are present in the model.

Similarly, we analyze the following relationships and
combine the obtained equations into a system of
equations [22]:

( Z1=a1 X X1 +b11 XYmacror1
+b1.2 X Ymacrol.Z + b1.3 X Ymacr01.3 +
+b1.4 X YmacrolA- + b1.5 X Ymacrol.S +

+b16 X Yiacrore T cOnst
Zy =a; X X3+ b1 X Yiacroz1 t+
+b2.2 X YmacroZ.Z +
+b2.3 X Ymacr02.3 + b2.4- X Ymacr02.4 +
+b2.5 X YmacroZ.S + b2.6 X Ymacr02.6 +
+b2.7 X YmicroZ.l + b2.8 X YmicroZ.Z +
+b2.9 X Ymicr02.3 + const
Z3=a3z XXy +b31 X Ymicro31 +
+b32 X Yicros.2 T b33 X Yinicro33 T CONSE
Zy=a4 XXy +by1 X Ymacros1 T
+bs2 X Ymicroaz +
+b4.3 X Ymacro4.3 + b4.4 X Ymacro4.4 +
+b4-.5 X Ymacr04.5 + b4.6 X Ymacr04-.6 + const
ZS =as X X4- + b5.1 X Ymicr05.1 +
+b5.2 X YmicroS.Z + b5.3 X Ymicr05.3 + const

It is relevant to use a linear multiple regression
program for solving the system of equations. To
demonstrate the abovementioned methodology, the
results of 3 research issues of Ivano-Frankivsk National
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Technical University of Oil and Gas are taken as an
experiment. The expert method was used in the research,
which was conducted in 3 stages: experiment 1 (Z),
experiment 2 (Z") and experiment 3 (Z") (Table 1). To

reduce oscillations and offset the error of the results of
the experiment, the experts chose the aggregated scale as
an example.

Table 1. Calculation of the SER level.

No Standard SER'level Standard corr'espondence (+/-)|Weight coefficien} assignment| Adjusted SER’level value
YAVAV A Y/ Z 7" Y/ y/ 7" Z Z 7"
1 1 1]1]2 + + - 0,35 0,6 0,1 0,35 0,6 0,2
2 2 2133 + - - 0,35 0,1 0,1 0,7 0,3 0,3
3 2 1/1]2 - - + 0,1 0,1 0,6 0,1 0,1 1,2
4 1 2122 - - - 0,1 0,1 0,1 0,2 0,2 0,2
5 2 1)1 - - - 0,1 0,1 0,1 0,1 0,1 0,1
Total Value 6 70810 X X X 1 1 1 1,45 1,3 2

Based on table 1, the obtained results were analyzed
according to the accepted levels: 0-1,2 — low; 1.21-2.4 —
average; 2.41-3 — high. Also, the dynamics (growth /
decline) of the obtained results were determined
(Table 2).

Table 2. Defining the SER level and its dynamics.

Comparison
between real SER | Absolute | Relative
Stage|Value| value and . .
level |divergence |divergence
accepted
levels

Z 1,45 1,21 —2,4 |average - -
VA 1,3 1,21 =24 |average| -0,15 -0,11
7" 2 1,21 —2,4 |average +0,7 +0,54

Thus, with reference to the obtained results, the SER
average level has been diagnosed. However, in
determining the absolute and relative divergences, we
have observed both positive and negative dynamics
within one level. While during the first experiment the
average SER level (1,45) was found, during the second
experiment, the SER level decreased by 11%, although it
kept staying at the average level. But long re-diagnosis
showed an increase of the SER level by 54%.

4 Conclusions

The main competitive advantages of HEE research result
from managing innovations. A holistic approach allowed
us to construct the integrated model that takes into
consideration the possibility of achieving one of the
components of the overall research goal — achieving
social effect. The constituent models of assessment are
complementary and contribute to obtaining complete and
comprehensive information related to SER.

The conceptual model based on a holistic approach,
is focused on satisfying the interests of specific HEEs
and users of research results, on increasing the
competitiveness of research results, development of
resource and investment capabilities of HEEs as a whole,
and, consequently, on improving the standard of life of
society by enhancing social trends in the management of
scientific research.

The holistic approach to the assessment of SER
interpreted by the authors of the article contains 4
subsystems: subsystem of provision, regulatory

subsystem, management subsystem, which are described
by means of the theoretical and analytical model of SER.
The article comes up with an innovative model of SER
assessment. An instrument of mathematical modeling
has been used to interpret this model, which made it
possible to analyze the dependence of its components.
The implementation of the model in HEEs will be a
viable tool for the demonstration of SER assessment.

Moreover, the model can be used by customers in
assessing the significance of researches, in making
decisions on giving grants and financing researches, in
crediting enterprises and organizations on condition of
feasibility of activities that are conducted according to
investment projects and business contracts; in setting
prices for scientific and technical products.
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