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ASSESSMENT OF THE LEVEL OF ECONOMIC SECURITY
OF INNOVATIVE ENTERPRISES: ECONOMIC AND LEGAL ASPECT

Abstract. Ukraine’s desire to integrate into the international economic space poses
significant obstacles to innovative enterprises due to the destabilizing impact of globalization.
Among the most important are financial, economic and political instability, risks of insolvency and
reduced financial stability, which leads to the inability to meet external and internal challenges and
ensure the optimal level of economic security. Under such conditions, the need to effectively
counteract the destabilizing factors and ensure high rates of efficiency and profitability, which can
be achieved through innovation and improvement of financial relations. Innovative activity, despite
its high cost and significant level of risk, is one of the priorities of the enterprise. The activities of
innovative enterprises attract the attention of economic agents, so ensuring the proper level of their
economic security is no less important. Given that there is still no single unified and legally
established method of calculating the level of economic security of enterprises, it is important to
find the most acceptable and rational methods of calculating the level of security of enterprises, as
well as developing a legal mechanism for their consolidation, which is the focus of scientists and
practitioners for a long time. However, the problem has not yet been resolved.

The article examines the main approaches to assessing the level of economic security of
innovative enterprises and identifies the importance of the factor of innovation and legal regulation
of financial relations with other economic agents. The main indicators of economic security of the
enterprise are systematized and their classification into macroeconomic, financial, foreign
economic, investment, scientific and technological, as well as production is performed. The method
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of assessment the level of economic security of an innovative enterprise using the Solow model is
substantiated and proposed.
Keywords: innovations, Solow model, indicators of economic security of the enterprise,
integrated indicator of the level of economic security of the enterprise.
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OLIIHIOBAHHS PIBHSI EKOHOMIYHOI BE3INEKA
THHOBAIIHHUX NIAMPUEMCTB: EKOHOMIKO-IPABOBUI ACIIEKT
AnoTtanis. [Iparnenns Ykpainu iHTerpyBaTHCs 10 MI>KHAPOJIHOTO €KOHOMIYHOT'O IIPOCTOPY

CTaBJSATh Mepe]  IHHOBALIWHUMHU  HIANPUEMCTBAMHM  3HAYHI  [EPEIIKOAM, [OB’s3aHl 3
JecTabuli3yBallbHUM BIUIMBOM IpoleciB riobanizamii. Cepea HailBaromimux BapTO BHOKPEMHTH
(1HaHCOBO-€KOHOMIYHY ¥ MOJITUYHY HECTaOUIbHICTbh, PU3UKU HEIIATOCTIPOMOKHOCTI M 3HUYKEHHS
¢biHaHCOBOI CTIHKOCTI, 1[0 MPU3BOAUTH 10 HEMOXJIMBOCTI MPOTHAISATH 30BHIIIHIM 1 BHYTPIIIHIM
BUKJIMKAM Ta 3a0e3MeUnTH ONTHMAaJbHHUI pPIBEHb EKOHOMIYHOI Oe3meku. 3a Takux YMOB
3arOCTPIOETHCS HEOOX1THICTh €()EeKTUBHOT MPOTHU/IIT JecTab1I3yBaIbHUM YMHHUKAM 1 3a0€3IeUeHHS
BUCOKHMX TIOKa3HHMKIB pEHTAa0eNbHOCTI Ta NPUOYTKOBOCTI, IIO0 MOMKHA JIOCSITHYTH 3aBISIKU
IHHOBAIIISIM 1 BIIOCKOHAJICHHIO (DIHAHCOBHMX IPABOBITHOCHH. [HHOBAIlIHA AISUTBHICTh, HE3BAKAOUH
Ha i BHUCOKY BapTiCTh 1 CYTTEBHH piBEHb PHU3MKOBOCTi, € OJHUM 13 MPIOPUTETHHUX HAMPSAMIB
(GyHKIIIOHYBaHHS MiANPUEMCTBA. JlISUTBHICTH 1HHOBAI[IMHUX MMIANPUEMCTB TIPUBEPTAE yBary
€KOHOMIYHUX areHTiB, TOMY 3a0e3MeueHHs] HaJeKHOTO PIBHS iXHBOI €KOHOMIUHOI OE€3MeKu € He
MEHIII BaXJIUBUM 3aBJaHHSAM. 3BaKalOUM Ha Te, M0 €IWHOI yHIi(pIKOBaHOT ¥ 3aKOHOIABYO
3aKpIIUIEHOT METOJUKU PO3PAaXyHKY PpIBHS €KOHOMIUHOI Oe3leKd MiANPHEMCTB JI0CI HEMae€, TO
BaroMoro 3Ha4yeHHs HaOyBa€ MOIITYK HAWOUIBII MPUHHATHUX 1 palliOHATLHUX METOIIB PO3PaXyHKY
piBHS Oe3leku MiANPUEMCTB, a TAKOXK PO3POOJICHHS MPABOBOIO MEXaHI3My iX 3aKpiIUIEHHS, 110
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nepeOyBae B IIEHTPl yBaru HayKOBLIB 1 MPAKTUKIB YIPOAOBXK TpHuBajoro yacy. OnHaK BU3HAUYEHA
npoOiema J0c¢i He po3B’s3aHa.

[IpoBeneHo nOCHiIKEHHS OCHOBHUX IIAXOMAIB IIOJO OIlIHIOBAHHS PIBHS EKOHOMIYHOL
Oe3neky 1HHOBAUIWHUX MIANPUEMCTB 1 BHU3HAUEHO BAXJIMBICTh y HHUX (aKTOpy I1HHOBAIIM 1
MPaBOBOTO pEryiroBaHHS (DIHAHCOBUX BIAHOCHH 3 IHIIMMH EKOHOMIYHHMH areHTaMH.
CucreMaTU30BaHO OCHOBHI 1HAMKATOPH €KOHOMIYHOI O€3MeKH MiANPUEMCTBA 1 MPOBEACHO iXHIO
ki1acudikalis Ha MaKpOEKOHOMiuHi, (piHaHCOBi, 30BHIIIHLOEKOHOMIYHI, 1HBECTHIIiIHI, HayKOBO-
TEXHOJOTI4YHI Ta BUpPOOHWYI. OOIPpYHTOBAaHO 1 3alpONOHOBAHO METOJ OIIHIOBAHHS PIBHSA
€KOHOMIYHOT 0e3MeKH IHHOBAIIHHOTO MiAMPHUEMCTBA 3 BUKOPUCTaHHIM Mozelni Conoy.

Kniwwuosi cnoea: inHoBamii, wmonens Cojoy, I1HIUKATOPH EKOHOMIYHOI Oe3meKu
MiITPUEMCTBA, IHTETpaJIbHUN MMOKa3HUK PIBHSI €KOHOMIYHOI O€3IMeKH MiANpPUEMCTBA.

dopmyi: 39; puc.: 1; Tabu.: 0; 616, 11.

Introduction. The intensification and strengthening of the dominant influence of
globalization, European integration and megaregionalization have contributed to the creation of an
integrated international financial system, which mobilizes significant amounts of resources,
additional opportunities and benefits necessary for the sustainable development of the world. At the
present stage of social and economic development there is a situation which causes uneven injustice
and irrational distribution of access to these resources and existing spheres of influence, as a result
of which some countries occupy leading positions, gaining access to resources, and most countries,
including Ukraine, limited in such access, which slows down the pace of their social and economic
development, prestige and image in the international arena.

Given these trends, there are internal destabilizing factors that negatively affect the
development of the national economy and entrepreneurship, causing the need to adapt to unstable
external and internal environment, timely response to financial, economic, legal and political
shocks. At the same time, the priority under such conditions is to ensure an optimal level of
economic security sufficient to effectively combat the impact of destructive factors, processes and
phenomena on the basis of modernization of methods, forms and methods of doing business and
taking into account the legal aspect of protection against challenges, threats and danger.

Innovation is highly risky, expensive and attracts the attention and interest of various
economic agents. As a result, the entities that run it are more exposed to external and internal
factors, so there is a need to protect their own interests, which can be achieved by ensuring a
sufficient level of economic security and a high degree of legal protection. As we can see, the study
of the problems of assessing and ensuring the economic security of economic entities in the field of
innovation is extremely popular and relevant today.

Research analysis and target setting. Scientific views on assessing the level of economic
security of enterprises are characterized by their versatility and divertsity. Leading scientists-
economists T. Vasyltsiv, T. Hladchenko, Ya. Kotliarevskyi, I. Mihus, L. Shemaieva made
a significant contribution to the selection of the main approaches and methods of assessing the
economic security of enterprises. Significant developments in the legal protection of the interests of
enterprises in the system of ensuring their economic security are substantiated by V. Bachynen, H.
Ivashchenko, V. Yakushyk. However, given the significant scientific achievements, the problem of
assessing the level of economic security of innovative enterprises and the level of their legal
protection remains unresolved, as a single approach and legally regulated methodology still does
not exist.

The object of the article is to study the problematic aspects of assessing the level of
economic security of innovative enterprises.

Results of the research. Increased manifestations of unfair competition, insufficient level of
legislative and regulatory support of legal relations in the economic sphere, destabilizing influence
of environmental factors of innovative enterprises necessitate timely identification of risks and
threats to their activities, prudent actions to prevent, neutralize and counter destabilizing factors.
Coordinated work of all mechanisms to ensure the optimal level of economic security will allow
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companies to increase the efficiency of available resources, to ensure high performance. In view of
this, legal protection and ensuring the economic security of innovative enterprises is a priority of
their activities.

The issue of methodology of economic security of enterprises is given considerable attention
and there are developments, the most complex of which are the studies of T. Vasyltsiv [1, p. 79—
94], which in addition to a detailed justification of the categorical apparatus in the field of economic
security of enterprises, distinguished systemic risks and threats to their economic security,
developed, tested and proposed his own method of comprehensive assessment of economic security
of enterprises based on a set of indicators — indicators of economic security, the list of which is
classified depending on the components of the economic security system of the state, the calculation
of the level of which is approved by the Guidelines for calculating the level of economic security of
Ukraine [2]. At the same time, the researcher classifies indicators of economic security of the
enterprise into macroeconomic, financial, foreign economic investment, and paying considerable
attention to scientific, technological and production indicators, summarizes them into separate
groups, which confirms the importance of innovation.

At the same time, L. Shemaeva and I. Mihus [3] emphasize the feasibility of using the model
of end-to-end optimization of financial and material flows of the enterprise, attaching importance to
the method of designing logistics solutions, the position of which is shared by S. Pokropivnyi [4]
and T. Hladchenko [5].

H. Ivashchenko [6] highlights radically opposite views on this scientific category and argues
that the disclosure of the essence of the concept of «safety» through «security» or «protection» of
the interests of economic entities significantly narrows its content and does not fully cover the
essence. At the same time, the researcher proposes to interpret security from the standpoint of
controllability of living conditions and activities, which, in fact, shifts the established emphasis of
this economic category to the legal aspect, which aims to reflect threats and dangers, their
prevention and counteraction from a legal point of view. Given the dependence of economic
security of enterprises on the macroeconomic situation in the country are characterized by the views
of V. Bachynen [7, p. 163] and V. Yakushyk [8], who associate it with economic and legal
regulation of relations and effective counteraction to the shadow sector of the economy and
corruption and ensuring a high level of legal regulation of the financial and economic sphere.

Systematization of previous views on the study is characterized by the work of
Ya. Kotlyarevskyi, O. Melnykov [9], who consider the economic security of the enterprise through
the prism of innovation, as there is a replacement of the vector of information economy to digital
economy, and the development and implementation of innovative technologies registration of
relevant rights to them, which requires significant legal assistance.

In our opinion, it is impossible to limit the proposed methods of assessing the level of
economic security of innovative enterprises, so we propose to use a method that considers the
economic security of the enterprise as a single economic phenomenon and is based on the Solow
model. safety at the enterprise is set by five variables: ¥ — the final product of production; L —
available labor resources; K — production assets of the enterprise; / — the amount of investment in
innovation; C — the volume of non-productive consumption. In this case, all variables are functions
of time ¢, as they have the ability to change their values in different periods of time.

In order to calculate the level of economic security of an innovative enterprise based on the
Solow model, consider the assumptions, namely:

1. Production and labor resources are used by innovative enterprises in full, but in Ukraine
there is a partial use of resources, as well as the use of resources mobilized in the illegal sector of
the economy, which must be taken into account when making calculations. Therefore, the annual
final product Y at each point in time is a function of average annual funds and available labor:
Y=F (K, L). Thus, F (K, L) is a productive function of the whole national economy.

2. The final product is used for non-production needs and investments: ¥ = C + I
The rate of accumulation p is the share of the final product used for investment. Hence, / = p - [,
C=(l-p) Y
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3. The rate of accumulation p is a constant value and 0 < p < 1.
4. Investments in innovation activities are used to restore the funds used and for their
growth.
Therefore, the use of funds occurs with a constant coefficient p, 0 <p < 1.
From the last assumption it follows that the increase is
AK=K (t+At) — K(t) =pYAt — uKAt, (1)
therefore

K
ar —PY K )

The next assumption of the proposed model is as follows
5. The increase in labor resources is proportional to the coefficient of proportionality v to the
available labor resources [10, p. 314-315], namely

AL = vLAt. )
Hence, we obtain the differential equation
dL
ac ok 4)
Thus, the Solow model is given by a system of equations
C=(1-pl;
¥ = (K, L);
oL vl
E = H
ax - ol
P )
and the initial condition
K(0)= Ko, (6)
L(0) = Lo (7)

The arbitrariness of the production function F' (K, L) has a complex effect on the Solow
model and increases the difficulty of obtaining meaningful conclusions. Based on this, it is
necessary to pay attention to the fact that the production functions, which are considered in the
economic-mathematical modeling of economic processes, are linearly homogeneous, ie satisfy the
condition [10-12]

F(MK, ML) = MF(K, L). (8)

Denoting the average productivity through y=Y/L and the average capital through k = K/L,

we will obtain the following:

I _ren
y=r= F(,1)=F(k 1). ©)

will denote the last function through f(k), ie f(k) = F(k,1) and y = f(k). We find the derivative from k
to t:

dk _ d (K K'L—KL K ' p¥—uK Kv
& &) T E TR ETTE Lo eevk
Consequently,
dk (k) — (u+vlk;
=p M (11)
J.'{n
k(Q) =ky=

For greater specification, let’s assume that the production function in the Solow model is the
Cobb — Douglas function:
F(K, L) = AK“E*%, (13)
In this case

FUk) = F(k,1) = 4K, (14)
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and the equation

= = of(l) — (u + vl

k() = ko = %

(15)

takes the following form:
dk
a5 = PART = (p+ o)l

k(0) = kq.
The last differential equation is an equation with detachable variables, which can be
integrated according to the general scheme, but it is more rational to get its solution by making the
substitution

(16)

k(t) = u(t)e~tnrle, (17)
where u() is some function of 7.
Therefore,

dk !
E= ;[:E}E {Flv:“"_[:u+ 11}*3 !FIL}G‘H[:E} (18)

and, substituting in the equation

o= ok = (u + )k

(19)
ECO) — ky.
we will get
' (2] - g-lnvle _ (p+u)= g—lnle u(t) =
= pAQ(E)“e*#* — (u+v) - ¥ L u(), (20)
or
du
T = pA(u(e)) et on
Thus, we’ve obtained the Cauchy problem
du
= = ME“EE}}&:&.!I.—&:HF+U?#‘ )
u(0) = k(0).
The solution of differential equation of this Cauchy problem
du
—_— = (L—allm-sule g
= pde dt
U® p ! (23)
and
wt ___ ed gla-alunde o o
l-a (-a)(p+v) (24)
We find the constant C from the initial condition u(0) = k.
oM _ P4 :
1-a (l-a)p+uvl (25)
That is why
1% = pA (el-adusile _ 1) 4 pi-e,
u+u (26)
finally we get
1
w(t) = ( ed [ah—m}(pw}# — ]) + k%—m) =
w+v (27)
The solution of the equation
dk
—— @ —
7 = PART = (u+v)k; (28)
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k(0) = kg
is a function
k() = u(r)ewamels, (29)
The limit is calculated directly
1
pll 1—w
lim&(:) = )
R (Il + "} (30)

Let’s consider the stationary trajectory of the Solow Model (in which the capital-labor ratio
k is constant and equal to the initial value k). Then

k() = const = ko and Z-o. 31)
from equality
dk
K
k(0) = ko =7
it follows that
ak f(k)—(u+vik=0.
a P g (33)
Since in our case f{k) = Ak% then
PAR® = (i + vk (34)
the stationary value of capital-labor ratio for the Cobb — Douglas function is also equal to
[ pﬂ 1—5:
n+ (35)

Therefore, at an arbitrary initial value k¢ the capital-labor ratio k(#) coincides to the
stationary value
LA
o (36)
It is natural to assume that the model development will be successful when the value of the
accumulation rate p is maximum. To do this, we differentiate the function of speciﬁc consumption

2!1_1'1; % = llm (1—-ply(tl=(1- p}A 1—::;-.’ a7
on p and equate the obtained function to zero
(1= 5] ) =0 (38)
From here, after transformations, we find the point of maximum
g = & (39)

The obtained results give grounds for the conclusion that the hypothesis regarding the
optimum rate of accumulation in the stationary mode, which should be equal to the coefficient of
elasticity of funds in the economy of the enterprise is called the «golden rule» of economic growth.
The calculations confirm the fulfillment of the «golden rule» for the Cobb — Douglas production
function, and their comparison with the main parameters of economic security shows the
dependence of security on economic growth factors (capital, labor, productivity, resources and
innovation), and extensive factors are converted into risks and threats to the economic security of
innovative enterprises.

We should note that the implementation of the «golden rule» of economic growth is a kind
of indicator of the degree of development of the enterprise, its business activity and reputation. The
introduction of innovations contributes to high efficiency and profitability due to the innovativeness
of production, increasing productivity and preventing its shadowing, which is a stimulus to increase
the level of economic security of the enterprise.
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Conclusions. Thus, the research of problematic aspects of assessing the level of economic
security of innovative enterprises suggests that the problem of unification of methodological tools
for assessing the level of their economic security remains unresolved, as there is still no legislative
definition and regulation. In order to improve the calculations of the level of economic security of
innovative enterprises, we offer an alternative method based on the Solow model, the feasibility of
which is due to the need to take into account the factor of innovation, as the replacement of
innovative technologies of the employee has a positive impact on economic growth, which confirms
the dominant role of scientific and technological progress, as well as strengthens economic security.
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