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MODELLING AND FORECASTING OF INNOVATIVE
DEVELOPMENT OF ENTREPRENEURIAL STRUCTURES
UNDER THE GLOBAL COMPETITION

The article studies the possibilities and prospects for improvement of modelling and forecasting
of innovative development of entrepreneurial structures under the global competition. The authors
offer to use the fuzzy logic method to increase the effectiveness of this process, thus describing the
essence of this method, its application by specific examples and substantiate its advantages as com-
pared to other methods. Recommendations on its use in the process of modelling and forecasting of
innovative development of entrepreneurial structures under the global competition are provided.
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MOJIEJTIOBAHHS I TIPOTHO3YBAHHS IHHOBAIIIMTHOI'O
PO3BUTKY HIAITPUEMHNUIBKNX CTPYKTYP
B YMOBAX I'TOBAJTbHOI KOHKYPEHIIIT

Y cmammi docaidxnceno moixcaueocmi ma nepcnexkmueu 600CKOHAAEHHS NPOUECY MOOeAI0-
GAHHA | NPOZHO3YBAHHA IHHOGAUIIIHO20 POZGUMKY NIONPUEMHUULKUX CIMPYKMYD 6 YMO08AX 240-
0aabHOT KOHKYpeHUii. 3anponoHoéano 6UKOPUCHOBYSanu Memoo HewimKoi A102iKu 045 niosuuen-
HA eheKmueHOCMI 3a3HAMEH020 NPOUeECy, ONUCAHO CYMHICHb 0AH020 Men00Y, 1020 6UKOPUCIAH-
HS HA KOHKPEMHUX NPUKAaoax, 00600eH0 ii020 nepeeazu 6 NOPIGHAHHI 3 IHWUMU Memooamu, a
MaKoyc HA0aHo peKoMeHOauii wooo 1020 UKOPUCMAHHSA 8 MOOEAIO8AHHI Md NPOZHO3YEAHHI IHHO-
BauUiliHO20 PO3GUMKY NIONPUEMHUULKUX CIMPYKHIYD 8 YMO8AX 2400a.1bHOT KOHKYPeHUIL.

Karouosi caosa: innosayitinuii po3eumok; nionpueMHUUbKI CMpyKmypu,; e100a1bHa KOHKYPEeHUIsA.
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Tarbsna JI. Be3pykosa, Aiinapoek T. Ivis3os, Amusa M. basueBa
MOJIEJIUPOBAHME U ITPOTHO3MPOBAHUE
NMHHOBAILIMOHHOTI'O PABBUTUS ITPEAITPUHUMATEJIbCKUX
CTPYKTYP B YCJIOBUAX INTOBAJIBHOU KOHKYPEHIINN

B cmambe uccaedosanvt 603moxcHOCIIU U NEPCHEKMUBHI COBEPUIEHCMBOGANUS Npouecca
M0O0eAUPOBAHUSL U NPOZHO3UPOBAHUSA UHHOBGAUUOHHO20 PA36UMUS NPEONPUHUMAMNEAbCKUX CHIPYK -
myp 6 ycaosusx 2106aavhoti konxypenuuu. Ilpedaosiceno ucnoav3osams memoo HewemKol 102u-
Ku 0451 nogviuteHus 3hhpexmuenocmu 0AHHO20 npouecca, ONUCAHA CYUHOCIb OAHH020 Memood,
PACCMOMPEHO e20 npuMeHeHue Ha KOHKPeMHbIX NpuMepax, 060CHOBANbL e20 NPeuMyuecmaea no
CpasHeHuIo ¢ Opy2umu Memooamu u cOCIMaesaensbl peKoOMeHOauul no e2o npUMeHeHUI0 6 npouecce
M0O0eAUPOBAHUSL U NPOZHO3UPOBAHUA UHHOGAUUOHHO20 PA36UMUSA NPEONPUHUMAMEAbCKUX CHIPYK-
myp 6 yca08usx 2400a4bHOl KOHKYpeHuuu.

Karouesvie croea: unnosayuontoe pazeumue; nPeOnPUHUMAmMenscKue cmpykmypol; e100aAbHas
KOHKYDeHUyusl.

Introduction. Under the influence of globalization, national economic bound-
aries are erased, and global economic space is formed. Participation in international
unions imposes certain limitations on further possibilities of state regulation of
national economy, including the support for domestic production and protection of
internal economic interests.
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Entrepreneurial structures should independently protect their interests with the
use of accessible market tools. Flexibility and adaptability for changing market con-
ditions, as well as capability for maximal satisfaction of needs of their clients are the
most important conditions for sustainable development of entrepreneurial structures
in the long term. Therefore, entrepreneurial structures should pay more attention to
the issues related to corporate and strategic management.

Under the conditions of global competition, market environment is most
dynamic, and entrepreneurial structures are subjects to ever increased risks. Without
timely monitoring and analysis of situation at a market and corresponding corrections
in the development strategy entrepreneurial structures cannot successfully adapt to
new conditions and thus will lose their competitiveness.

The most effective means of preservation and increase of competitiveness for
entrepreneurial structures under global competition is implementation of innova-
tions. It should be noted that innovative activity is related to high risks. Thus, there
emerges a necessity for reduction of uncertainty and risks in entrepreneurial activities
under the global competition. That is why modelling and forecasting of innovative
development of entrepreneurial structures become especially actual.

Latest research and publication analysis. Modelling and forecasting of entrepre-
neurial structures development assumes the determination of the most important fac-
tors which influence their functioning at present and in perspective (Solodilova et al.,
2015) and the determination of possible directions for change in the character and
direction of their influence in the future (Wach and Thorpe, 2015).

More detailed description of these factors is available in (Peris-Ortiz and Sahut,
2015) and the more precisely their role in the development of entrepreneurial struc-
tures is evaluated, the higher is the probability of practical realization of the forecasts
(Khorev et al., 2015).

Innovative development of entrepreneurial structures means the implementation
of new technologies in manufacturing of enterprise’s products (Betz et al., 2014), the
use of new technologies and methodologies of enterprise management (Souto, 2015),
application of new approaches to marketing activities of an enterprise (Shic et al.,
2015) etc.

There exists a wide observed regularity: the higher is the innovative activity of
entrepreneurial structures, the higher is their competitiveness under the conditions of
global competition (Li, 2011; Cantamessa and Montagna, 2015). Implementation of
innovations in entrepreneurial activities stipulates the development not only at cor-
porate but also regional, national, and global levels (Bezrukova et al., 2013; (Parahina
etal., 2014).

Functioning of entrepreneurial structures within the global competition envi-
ronment means their constant development (Zaharia et al., 2015), attention to the
smallest changes in the market environment (Fudge, 2015), and the capability to
adjust to new conditions of economic conduct (Fortin and Jolly, 2015).

Global competition opens the possibilities for entrepreneurial structures’ enter-
ing global markets (Holste, 2015), and aggravates the competition at local and
national markets (Smith and Rupp, 2015).

Analysis of publications on the research topic shows that there are a lot of works
by contemporary authors concerning the peculiarities of modelling and forecasting of
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entrepreneurial structures development, their innovative development, and function-
ing of entrepreneurial structures under the global competition.

Nevertheless, despite the high level of problematics elaboration, all these issues
are viewed separately, and this does not allow forming an integral picture regarding
modelling and forecasting of innovative development of entrepreneurial structures
under global competition and this stipulates thus the necessity for further research in
this sphere.

Research object. The object of this research is innovative development of entre-
preneurial structures. The research topic is organizational, economic and manageri-
al relations and ties which emerge in the process of innovative development of entre-
preneurial structures under the conditions of global competition. The goal of this arti-
cle is the development of recommendations on the improvement of the process of
modelling and forecasting of innovative development of entrepreneurial structures
under global competition. The paper is built on the deduction principle and is the ve-
rification of the hypothesis that the use of fuzzy logic method allows increasing the
effectiveness of modelling and forecasting of innovative development of entrepre-
neurial structures under global competition.

Research methods. This study offers modelling and forecasting of innovative
development of entrepreneurial structures under the conditions of the global compe-
tition with the help of fuzzy logic. Foundations for the use of fuzzy logic method in
economics are set in the works of various authors (Radek, 2015; Roghanian et al.,
2015).

Fuzzy logic methods allow conducting logical operations with economic systems
under uncertainty and risk. The key parameter in the fuzzy logic method is p, reflect-
ing the level of belonging of x to multitude Y. Parameter p can take values from 0 to
1,1i.e. [0,1]. The function of multitude Y could be graphically presented with the help
of the fuzzy logic method in the following way (Figure 1).

n

Figure 1. Graphical expression of the function of multitude Y with
the help of fuzzy logic method, authors’

This study offers to use the fuzzy logic method for the analysis of expedience
entrepreneurial structures’ realizing innovational projects under the conditions of
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global competition. For that, it is necessary to state the initial parameters of an inno-
vative project:

- the term of project realization, n, years;

- the volume of initial investments, C, RUB;

- the limits of fluctuation (min, max) of discount rate, D, %;

- the limits of fluctuation (min, max) of the planned net money flow, DP, RUB;

- the criterion of project effectiveness, Eff, RUB.

Then, it is necessary to calculate the limits of fluctuation (min, max) of net pro-
fit value (NPV) according to the following formulas:

NPVminz—C+2t1 /(14D ay)s (1)

min

where t is a year.
NPV, .. =-C+Y " (DP,. /(1+D.,). ¥))

Then, the value of risk of an innovative project (Risk) of entrepreneurial struc-
ture is found by the following formula:

0 with Eff <NPV.

mln’

Risk Bx(1+(-a)/axIn(1-a) with NPV <Eff <NPV_.; 3)
ISK =
1-(1- B)x(1+(1-a))/axIn(1-a) with NPV, <Eff <NPV,_,

mid —
1 with NPV__ <Eff.

where NPV,,,;q — the average mean of NPV,,,,, and NPV, ;,; o — the point of intersec-
tion of function Y with axis p on the graph;  — the estimated coefficient, calculated
by the following formula:

_ [(Eff ~NPX,;,) /(NPV,,,, —~NPV,,,,) with Eff < NPV max; @
~ |1 with NPV, <Eff.

max —

At the final stage, the received value of risk of an innovative project is evaluated
with the help of the scale developed at the enterprise.

Key research findings. Let us view the examples of the use of fuzzy logic method
for modelling and forecasting of innovative development of entrepreneurial structures
under the global competition. For example, an enterprise is to present innovative
products at the market.

The project will be effective with the sales volume starting from 100 items, i.e.,
Y =[100;c]. Graphically, the function of effectiveness of this innovative project could
be presented with the help of fuzzy logic method in the following way (Figure 2).

As seen in Figure 2, with the sales volume of 85 items of a new product, innova-
tive project will be effective in half. Let us view another example. The enterprise rea-
lizes an innovative project with the following parameters:

- term of project realization — 5 years;

- volume of initial investments — 20 min RUB;

- m|n 6% max ~ 8%;

- DPgin = 3 min RUB, DP,,,, = 12 mIn RUB;

- Eff=0RUB.
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Figure 2. Graphical expression of the effectiveness function of an innovative
project of entrepreneurial structure with the help of fuzzy logic method,
authors’

Calculation of the limit of fluctuations of new profit volume tales the following
form:

NPV, =~C+ 3" (DPy, /(14 D) = =20 +(3/(1+0.08)") +(3/(1+0.08)%) +
+(3/(1+0.08)%) +(3/(1+0.08)*) + (3 /(1+0.08)®) = -3.7 min RUB.

NPV =~C+ 3" (DPyyy /(14 D,yy) =20+ (12/(1+0.06)') + (12/(1+0.06)?) +
+(12/(1+0.06)%) + (12/(1+0.06)*) +(12/(1+0.06)%) = 43.8 min RUB.
NPV__ =(NPV.. +NPV._ )/2=(-3.7+43.8)/2=20 min RUB.

mid min max

Graphically, the function of net profit volume of this innovative project could be
expressed with the help of fuzzy logic method in the following way (Figure 3).

As seen in Figure 3, the value of a is 0.1. As Eff < NPV, calculation of the
value of coefficient 3 takes the following form: § = (0 + 3.7) / (43.8 + 3.7) = 0.08.

As NPV,in < Eff < NPVy,iq (—3.7 <0 < 20), calculation of the value of risk from
the innovative project (Risk) takes the following form: Risk = 0.08 x ((1 + (1 —0.1) /
0.1) xIn(1 — 0.1) = 0.16. Risk of this innovative project could be evaluated by the fol-
lowing scale (Table 1).

The obtained value of risk level for the innovative project of entrepreneurial
structure belongs to the last but one interval in Table 1. This shows that the risk here
is very high, and entrepreneurial structure should reconsider this project in terms of
risk reduction.

The considered examples of fuzzy logic method application modelling and fore-
casting of innovative development of entrepreneurial structures under global compe-
tition showed that this method allows not only evaluating the risk level of innovative
projects of entrepreneurial structures but also determines the expediency of these
projects implementation depending on the perception of risk and readiness for its
acceptance.

min
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Figure 3. Graphical expression of the function of net profit volume
of an innovative project of entrepreneurial structure with the help
of fuzzy logic method, authors’

Table 1. Scale for evaluation of the risk level of an innovative project
of entrepreneurial structure, authors’
Risk level (value of risk) | Risk level of innovative project | Decision on this innovative project
0-0.05 minimal realization of the project
realization of the project under

0.05-0.10 small
thorough control
0.10-0.15 acceptable improvement of the project
0.15-0.20 high reconsideration of the project
>0.20 inadmissible cancellation of the project

Besides, it is possible to distinguish the following advantages from the use of
fuzzy logic in modelling and forecasting of innovative development of entrepreneur-
ial structures under global competition:

- possibility for analysis under uncertainty and risk;

- getting information regarding various development scenarios of events at a
market;

- general picture of situation at a market;

- interval presentation of data, which increases the precision of analysis results.

This work offers the following recommendations on the improvement of model-
ling and forecasting of innovative development of entrepreneurial structures under
global competition with the help of fuzzy logic method:

- Expansion in the use of automation means in the process of modelling and
forecasting of innovative development of entrepreneurial structures under global
competition. Even generally accessible software (for example, Microsoft Excel)
allows automatizing the process of analysis of innovative projects with the help of
fuzzy logic. This will allow reducing the time required for evaluation and comparison
of various innovative projects, as well as reducing the number of the staff engaged.
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- Modelling and forecasting of innovative development of entrepreneurial
structures under the global competition not only before the actual start of a project
but also at various stages of realization. During the process of project realization,
there may appear new information on the influence of various factors on an innova-
tive project and on the future market situation, so the initial data for calculation could
change, thus the causing necessity for repeated analysis of the project.

- Taking into account the external global factors of innovative development of
entrepreneurial structures under the conditions of global competition. The role of
external factors in enterprise development grows under the influence of globalization,
so they should be paid more attention. Due to high level of aptitude of these factors
to changes, it is necessary to repeat the procedure of analysis of innovative project by
entrepreneurial structures, in order to reduce maximally the level of uncertainty and
risks.

Conclusions. The offered hypothesis was proved: the use of the fuzzy logic
method does allow increasing the effectiveness of modelling and forecasting of inno-
vative development of entrepreneurial structures under the conditions of the global
competition. This is possible due to higher precision of calculations, graphical pres-
entation of the results, and significant decrease of subjectivity, along with sufficient
simplicity and clarity of calculations.

Practical significance of this study consists in explaining the possibility of using
the authors’ conclusions and recommendations regarding modelling and forecasting
of innovative development of entrepreneurial structures under the conditions of glo-
bal competition.

It should be noted that fuzzy logic has its alternatives — the most popular of
which is the games theory. However, a significant advantage of fuzzy logic method, as
compared to this and other alternatives, is the objectivity of calculations and higher
precision of the obtained results, while with the games theory, probability of various
scenarios is determined by an expert — which makes the initial data and, according-
ly, all further calculations an rather subjective.

However, it should be noted that even fuzzy logic does not allow evaluating inno-
vative projects with 100% precision, due to the complexity and multi-factor nature of
socioeconomic models and approximate future values of the initial data in these mo-
dels. Development of tools for precise modelling of economic systems is a perspective
direction for further research.
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