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AN ALTERNATIVE MODELING OF THE
INNOVATIVE POTENTIAL OF COMPANIES

ABSTRACT

Modern economic conditions require the testing and introduction of new methods to
find ways to achieve a prolonged effect in terms of ownership and investment attrac-
tiveness. The purpose of the article is to develop theoretical and methodological tasks
regarding ways to maximize the investment attractiveness of companies, using external
search information about the state of innovation potential of companies with different
levels of economic development and the selection of logically justified descriptors of
influence.

We have defined the principles of the author's concept - Unified concept of building
innovation potential - (UKDIP), the essence of which is to find unified ways to increase
the innovative potential of business entities, at the expense of descriptors of the state
of the innovation sector (gross domestic expenditure on R&D, the number of research-
ers, the number of government researchers, number of triadic patent families). We
confirmed the relationship between the meta-factors of innovation using the founda-
tions of the implicit theory. Using the clustering method, we have formed 4 latent clus-
ters with varying degrees of investment attractiveness. The approach defined by us can
serve as one of the options for effective methods of researching the influence of factors
that contribute to the growth of the innovative potential of individual companies and,
consequently, the national economy as a whole.

Keywords: innovations; concept; implicit theory; investment attractiveness, potential

JEL Classification: B23, E32, E58, G01

INTRODUCTION

A company with a high innovative potential, found itself in a developed information
space, possessing patents, research and development, inventions, new ideas, and new
technologies will always occupy a higher competitive position among partners. Progres-
sive studies show that the competitive attractiveness of an enterprise increases due to
the growth of available resources, and also, the introduction of new techniques and
technologies [6, 28]. The current global market makes the highest demands for increas-
ing labour productivity, resources, methods of forming and increasing the potential of
enterprises and sectors of the economy and reducing production costs.

Any manufacturing company is organized to meet the various demands of society and
the beneficial interests of the owners and employees of the enterprise. This provides a
system for the long-term operation of the company for the production of high-quality
and cost-effective products. The implementation of this task is impossible without cre-
ating a mechanism for the full, successful and rational use of all resources of the enter-
prise's potential.

At the current problematic frontier of economic development on the scale of the world
economy, there is an objective need to intensify investment activity, since this is an
important component of the entire economic policy of the state, which guarantees con-
stant macroeconomic growth, building up innovative potential, and as a result, strength-
ening the social result and balancing the macrostructure.

The innovative potential of an enterprise is the ability of an economic entity to imple-
ment a set of investment abilities in order to create additional capital flows through the
mobilization of available resources, to increase the price of an investment object.
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The device of the company's innovative potential, which has many aspects, describes the specifics of building the procedure
for its assessment based on the stipulated principles. The key instructions for evaluating the effectiveness of a business in
attracting and applying investment resources are the use of a single integrated approach and its analytical evaluation. The
dynamics of the performance indicators of companies are associated with a number of factors, starting with insufficient
subsidization of innovative activity and ineffective investment policy of most companies. Adequacy of the sizes and sources
of financing seems to be the key source for activating innovative activity. The implementation of investments is a step-by-
step process, one of the necessary stages of which is the selection of innovative resources to finance investments. In the
dynamics and structure of investment financing, the importance of enterprises' own funds as part of investment resources
prevails in comparison with the involvement of other sources. Innovations are the driving force behind scientific progress
and scientific and technological formation in the economy, guaranteeing the technological renewal of all sectors of the
economy to the production of investment products - modern and progressive. The article discusses the most important
issues related to the discovery of useful correlations between factors and variables that characterize the innovative feature
of the company and indicates possible prospects for building innovative potential. The purpose of this article is to evaluate
the state of the innovative potential in the state of innovation potential in countries with different levels of economic
development based on logically sound innovation-related impact descriptors, with particular emphasis on the goal of max-
imizing the investment attractiveness of companies. However, the practical significance is that the results of this study will
contribute to the assessment of the general readiness of economic entities to accept innovations through the innovative
potential and justify the requirements for the main potential-forming factors of the innovative potential.

LITERATURE REVIEW

Innovative activity can be considered in technological and non-technological aspects. The first aspect is associated with
the creation of new products (finished products, technologies, services) and the introduction of new technological pro-
cesses by the enterprise, and the second one is based on the creation of innovations in the organizational dimension [2,5].
The first attempt to model eco-innovative technologies within a regulatory scheme using modelling software [1] has been
successfully made. Understanding the applicability of modelling to eco-innovation would be of great interest, especially for
complex innovative technologies and functions [3]. A comparative analysis of methods for assessing international and
interregional innovations was also carried out in order to determine the system of indicators to be included in the program
"Economic Development" for the effectiveness of executive authorities’ activities [4]. However, the actions taken so far
have not led to the implementation of global innovation solutions that would significantly increase the level of development

[7].

We propose to construct a generalizing concept as a set of various steps, not only the selection of subjective indicators
but various methods of analysis that are non-standard for this area of theories. In this context, the foundations of the
problem of capacity building in the field of innovation have been modelled and analyzed, which now makes it possible to
cope not only with single emerging problems but also analytically compare entire sets of tasks in the same direction [5].
The formation of the anti-crisis potential of innovative enterprises is due to a complex of factors. One of the important
factors in the realization of this potential is the solution to the problem of modern economic formation and "innovative"
thinking with the state support of the company [6]. Companies often lack common ground in the characteristics of inno-
vation potential, which is necessary to expand the existing base of indicators and factors [27; 32] to enable the successful
implementation of innovations [22]. As a result, companies may have to look for alternatives to manufacturing processes,
resources or materials that are not necessarily within their core competencies, further exacerbating problems in under-
standing and implementing a new process or input [23]. Innovation requires knowledge from many and varied sources
[28, 29]. The researchers also propose a more reasonable proxy for R&D volume, using a concentration index to quantify
regional innovation capacity inequality based on regional economic levels in China and to dynamically decompose changes
in regional innovation capacity inequality [3]. Researchers emphasize that the use of artificial intelligence will open up new
opportunities for innovation management and change the practice of innovation in organizations [10, 16]. A preliminary
study of 150 AI-savvy innovation managers identified four distinct clusters in terms of how organizations can use and
implement Al in their innovation management [4]. Based on the opinions outlined above, we use the predictive cooperation
approach as an element of strategic planning of a joint business environment in order to identify further potential partners
and, as a result, to obtain a positive impact on economic performance as a result of their integration into the company's
innovative activities.

The formation of the status of an innovative economy in the context of globalization is very important from the point of
view of macro-, meso- and microeconomics. Improving the quality of innovative products and thus ensuring economic
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security are key effects that are perceived in the context of implementing strategies and plans related to innovative devel-
opment [8]. The innovative model of the economy is largely based on modern technologies in all sectors, which make it
possible to increase the efficiency of the entire production and socio-economic system. Then, all actions to achieve this
goal should be integrated with social policy measures [9]. The adoption of innovative solutions in production will contribute
to the creation of new jobs. An important element in the formation of an innovative economy is the subjective potential of
each company and industry separately [10, 11]. Despite the risk associated with co-innovation in both products and
services due to increased resource use and effort, few studies have focused on performance itself without considering
changes in inputs [5]. Innovation is usually interpreted as the successful application of new ideas resulting from organiza-
tional processes that combine different resources [26]. This combination of different resources is a multi-step process
leading to the creation of improved or new products, services or processes by which firms seek to stand out in the market
[27].

We focus on increasing the investment attractiveness of the company, respectively, on planning and increasing investment
flows as a source of input resources [12, 13, 14].

There are the hypotheses which are put forward in this study:

= stakeholders in the development and implementation of innovations have a limited understanding of the essence of
investment attractiveness, regarding a certain influence of the potential of micro-subjects of the state economy on
the state of the potential of the macro environment, which hinders investment;

= a common system for assessing innovation potential, used by global policymakers and individual stakeholders in
developing the concept of innovative growth, can align R&D priorities with the priorities and preferences of each
individual country;

= substantiation of the correlation between the selected variables and R and TPF descriptors by OECD (2022).

We also emphasize that the presented UKDIP includes model variables chosen by us subjectively according to our scientific
views and may vary in further research.

METHODS

Innovative potential is a specific multiplier for the development of both individual business entities and the national econ-
omy as a whole. Taking into account the constant processes of globalization taking place in modern realities, the acceler-
ation of the growth of innovative potential will have a positive impact on the state of the world of the production and
economic system in general. The state of the innovative potential directly correlates with the choice and implementation
of innovative strategies, in this regard, the search for ways to form and increase its reliability is essential.

We will present the generalized theoretical and methodological basis of the process of forming innovative potential as a
foundation for the development of a company in the following sequence.

Using the method of predetermination, we propose to build in the form of a concept an approach to the study of innovative
potential and the prospects for its increase (as a set of views that are interconnected, forming a single system and a
certain way of interpreting the scientific problem we are studying). The method of predetermination allows us to present
the solution of a scientific problem as an extremely debatable issue, on which opinions in the main discussions of scientists
can differ significantly.

We rely on the basic foundations of the implicit theory - the essence of which is the construction of subjective explanatory
schemes of objective reality. As a result, we obtain analytically confirmed managerial compromises for decision-making.
Using the selective theses of the method of system dynamics (as a direction in the study of complex systems, investigating
their behaviour in time and depending on the structure of the system elements and the interaction between them), we
single out the components - descriptors (or criteria) of influence and evaluate their state for each subject of research in
the time period.

Using the method of latent clusters, we determine the latent, (not visible), heterogeneity in the sample, based on the basis
of response patterns after measuring the variables of investment attractiveness for the subjects under study, as a result,
we get an n-number of clusters with different qualitative characteristics.

With the help of cluster analysis methods, the necessary splitting of samples of multidimensional information into groups
of objects that are close in the sense of the set established measure of similarity is achieved. Such limited groupings are
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designated as clusters, classes, or taxa. Cluster analysis methods are also called unsupervised learning methods, mechan-
ical grouping, or taxonomy. Cluster analysis methods are used as additional tools for troubleshooting modelling or recog-
nition problems. Thus, reference objects can be selected by means of grouping. However, often a grouping can have an
independent meaning.

Usually, cluster analysis tasks are distinguished, for which the number of cluster classifications and tasks in which the
number of clusters should be indicated at the time of making a conclusion about clustering.

K-Means Clustering is a popular clustering method, which is the arrangement of a set of objects into relatively homogene-
ous groups. The purpose of the method is to divide r-observations into A-clusters so that each observation belongs to the
cluster with the closest average value to it. The method is based on minimizing the sum of squared distances between
each observation and the centre of its cluster, or the function

1iv=1d (xivmj|(xi))2 1)

where d Is the metric, x; is the i-th data object and x;,m; is the centre of the cluster, to which the element x; is assigned
at the j-th iteration.

There is a cluster of observations (objects), each of which has certain values for a number of features. according to these
values, the object is placed in a multidimensional space.

The researcher assigns the number of clusters to be formed. K-observations are selected randomly, which at this step are
calculated by the cluster centres. Any observation is "assigned" to one of the n-clusters - the one with the shortest distance.

The newly invented centre of each cluster is calculated as an element whose properties are calculated as the arithmetic
mean of the features of the objects included in this cluster. It turns out a similar number of iterations (steps 3—4 are
repeated), until the cluster centres become stable (i.e., the same objects will be found in any cluster at each iteration),
the variance within the cluster will be minimized, and between clusters it will be maximized.

The selection of the number of clusters is based on an experimental hypothesis. The principle of the algorithm is to search
for such cluster centres and sets of components of each cluster in the presence of a certain function, which expresses the
property of the current partition of the set into k-clusters if the final discrepancy between cluster components from cluster
data centres is the smallest.

V =Xk Yries, P(xj — wi)? (2)

k - is the number of clusters, Si is the obtained clusters, i = 1,2....k, u;are the centres of mass vectors xi € S;.

The key advantages of the k-means method are its simplicity and speed of execution. The k-means method is more
comfortable for clustering a large number of observations than the hierarchical cluster analysis method (in which dendro-
grams become overloaded and lose visibility).

One of the shortcomings of the elementary method is the violation of the connectivity of the cluster elements, therefore,
all kinds of modifications are formed.

To describe a process or phenomenon, the operation of a complex system or object, as a rule, a certain set of indicators
is used that characterize these processes or objects from different angles. Over time and under the influence of various
objective and subjective conditions, these indicators change, moreover, in different ways. The moment of feature extrac-
tion can be executed from a set of publicly available private characteristics by many technologies, depending on the
fundamental task. The algorithm of the presented method is as follows: a group of n - experts, in the area under study,
gives their assessment of the significance of m - partial indicators. The most significant indicator corresponds to the rank
m, the next - (m - 1), etc., the rank equal to 1 has the minimum important indicator. the results of the survey of experts
are summarized by summing up the sum of the ranks given by the experts.

The next stage of the study was to evaluate the innovative potential, in the context of investment attractiveness, to carry
out qualitative features by conducting detailed analytical work by an expert method, using the theory of weight coefficients.

Based on the data obtained, a conclusion is made about the current level of innovative potential in the company and the
identification of factors affecting its state.
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A

RESULTS

We offer the author's concept of building innovative potential by enterprises, unified on the basis of basic indicators of
differential entities - a sample of world economies - Unified concept of building innovation potential - (UKDIP). We propose
to consider the economy of a certain country as a whole, without singling out specific enterprises, since the spheres and
types of economic activity in each country have wide differentiation. With this approach, we will be able to see the direc-
tions of investment policy in each analyzed state, because the economy consists of many economic entities. The original
UKDIP approach assumes that economic failures in the development and implementation of innovative products and tech-
nologies, due to the asymmetry of information between countries and researchers, directly depend on the decision to
choose innovative activities at the national level and can often depend on various influencing factors. Cost, availability of
competitive technologies, lack of system analysis, and other characteristics of a product can affect the effectiveness of an
innovative technology program, especially in terms of cost savings and equitable coverage of the economic sector. On a
global level, because innovative technologies often have a higher price tag to recoup investment in product development,
pricing decisions pose a significant risk to developers who need to ensure sufficient demand and impact from implemen-
tation. In addition, if there is no clarity about the desired characteristics of new technologies obtained from government
programs and private users, it is difficult to obtain appropriate product specifications for innovative products, which makes
technology developers reluctant to invest in innovation. Therefore, the essence of UKDIP is to determine a limited narrow
circle of descriptors of influence on innovation potential and the correlation between them at the level of national econo-
mies of the world, using implicit theories that are non-standard for this area of science - the essence of which is to build
subjective explanatory schemes of objective reality - building up the innovative potential of enterprises. The UKDIP concept
compares different descriptors of innovation potential from a systemic perspective, with the aim of supporting stakeholders
in the technology development process (including government support programs) and presents analytical management
trade-offs for decision-making. This approach is a comprehensive analytical framework that includes a common and com-
prehensive set of elements for analyzing trade-offs between attributes of innovation capacity. Multicriteria decision analysis
can also be applied as a structured explicit way to take into account many factors when making decisions [14, 15]. The
content of the UKDIP is formed from four descriptor components (or criteria) and creates a system for quantifying mana-
gerial trade-offs. A substantive review of the state of innovation potential as a factor in accelerating the development of
enterprises was carried out for 12 subjects - countries of the world economy and made it possible to identify the following
indicators of influence (Table 1).

Table 1. Components of the original UKDIP* Innovation Potential Concept.

Name of the Conv.
component - designa- Path to information storage Subject essence
descriptor tion
Gross domestic R&D expenditure is defined as the total expenditure
OECD (2022), Gross domestic spending (current and capital) on R&D by all resident companies, research insti-
Gross domestic GDE on on R&D (indicator). doi: tutes, universities and government laboratories, etc. in the country. It
spending on R&D 10.1787/d8b068b4-en (Accessed on 26 includes R&D financed from abroad but does not include domestic
R&D April 2022) funds for R&D performed outside the domestic economy. This indicator
https://data.oecd.org/chart/6HhP is measured in constant US dollar prices using the base year 2015 and
purchasing power parity (PPP), and as a percentage of GDP.
OECD (2022), Researchers (indicator). Researchers are individuals who conceptualize or create new
» knowledge, products, processes, methods and systems and manage re-
doi: 10.1787/20ddfb0f-en (Accessed on f o . -
Researchers R 26 April 2022) lated projects. This indicator is measured per 1000 employees and in
? the number of scientific workers; data are available in total and dis-
https://data.oecd.org/chart/6HbW
aggregated by sex.
OECD (2022), Government researchers These are government professionals who develop or create new
L . knowledge, products, processes, methods and systems and manage re-
Government re- (indicator). doi: 10.1787/c03b3052-en f o . :
Gov R ] lated projects. This indicator is measured per 1000 employees and in
searchers (Accessed on 26 April 2022) e . - p :
. the number of scientific workers; data available in total and disaggre-
https://data.oecd.org/chart/6HhX
gated by sex
A ternary patent family is defined as a set of patents registered in dif-
ferent countries (i.e. patent offices) to protect the same invention. Tri-
OECD (2022), Triadic patent families (indi- | adic patent families are a set of patents registered with three major pa-
Triadic patent TPF cator). doi: 10.1787/6a8d10f4-en (Ac- tent offices: the European Patent Office (EPO), the Japan Patent Office
families cessed on 26 April 2022) (JPO), and the United States Patent and Trademark Office (USPTO).
https://data.oecd.org/chart/6HcO The triad counts of patent families refer to the country of residence of
the inventor and the date of first registration of the patent. This indica-
tor is measured as a number.
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From the point of view of a global approach to the global challenges of our time, UKDIP plays an important role in shaping
the priorities for the development of innovative potential in accordance with the factors that characterize the content
essence of the concept of "innovative potential" and the practical component of the application of the proposed conceptual
framework by countries at the macro level and enterprises at the micro level. It was envisaged that countries could use
the UKDIP system with their own local data to explore trade-offs between existing and those under development and to
plan investments. This would serve as a tool for country management decision-making and for stakeholders involved in
the development of innovative technologies to model the impact of various factors. At the same time, the UKDIP vision at
the global level of solving a scientific problem is to change the paradigm of the investment attractiveness of innovative
products in such a way that the preferences and demand of countries are clearly articulated for making investment deci-
sions. By clearly identifying the value that a new product can offer to decision-makers in companies and globally in the
early stages of the development process, UKDIP will be able to build innovation capacity as a tool to increase the overall
development potential of the business entity.

In Figure 1, the UKDIP concept's own vision of functioning is modelled with the forecasting of the growing economic effect
of innovative potential, however, the calculation of economic efficiency will be relevant for specific enterprises, which is
one of the directions of further research.

Economic
efficiency

‘#

Figure 1. Schematic essence of the perception of the UKDIP functioning model.

Innovation potential

As a result of building this model, there is a need for a predictable pilot implementation of the UKDIP concept with
stakeholders at the country level, that is, national world economies.

In order to predict whether the UKDIP will be a useful tool for selected countries, a country-focused project should be
initiated to further develop and test the UKDIP concept using twelve randomized subjects as a test case (Austria, Belgium,
France, Germany, Israel, Japan, Netherlands, Portugal, Spain, Sweden, Switzerland, Turkey). The aim is to determine the
usefulness of using a multi-criteria decision-making approach using country data on four selected descriptors to compare
their impact on the growth of innovation capacity.

The analytical characteristics of the selected indicators are presented in Figures 2-5, taken for the period 2000-2022. The
visualization presented in Figures 2-5 was built using the online constructor on the official website of the OECD and can
be viewed by following the link [32, 33, 34, 35]. The trend of changing the characteristics of these descriptors, indicating
the peak points with the maximum value, has a consistently even character for all subjects of the sample. Only Turkey
does not provide data on the number of researchers both in general and separately in the public sector.
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Figure 2. GDE on R&D descriptor dynamics, USD million. (Source: [33])
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Figure 3. Dynamics of R descriptor change, pers. per 1000 employed. (Source: [34])
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Figure 4. Gov R descriptor dynamics, pers. per 1000 employed. (Source: [35])
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Figure 5. Trends in TPF descriptor, number. (Source: [36])

The architectonics of the presented study involves non-standard use of the foundations and essence of the implicit theory
in building the UKDIP concept, thus comparing data on their involvement in innovation regulation when solving managerial
problems of building up innovative potential.

As a step, it is proposed to present in a complex connection an implicit theory with innovative attractiveness, intelligence,
qualitative characteristics of the sample and the allocation on their basis of meta-factors of plasticity and stability in relation
to probabilistic uncertainty.

The final step is to determine the links between implicit theories and components of innovative potential - and motivational
qualitative characteristics in a sample of 12 countries.

The previously defined descriptors of innovation potential are affirmatively related to innovation indicators, relying on the
foundations of the implicit theory (Table 2). The subjects of the sample, according to the implicit theory, have rather high
values of indicators and are characterized by a target orientation towards increasing the overall innovative potential.
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Indicators of constant potential are positively associated with high investment attractiveness, respectively, and also posi-
tively with a focus on performance. Investment and innovation potential are positively related (p<0.05).

Table 2. Intercorrelations of indicators based on implicit theories, potential and UKDIP descriptors in the sample.

sc[:ie-to Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub- Sub-
r: ject1 ject 2 ject3 ject 4 ject5 ject 6 ject7 ject8 ject9 ject10 | ject11l | ject12
GDE on 1
R&D
R 0.57%* 1
263
*% -
Gov R °':Z3 0.32%% 1
263
w0 e o
263
il IR e
263 / /
R 0.03 -0.09 -0.01 -0.16* -0.12 !
206 206 138 138 138
-0.03 -0.08 -0.08 0.18* 0.15 0.16*
Gov R 1
203 203 138 138 138 161
TPE -0.08 -0.06 -0.02 0.10 0.20* 0.09 0.20** 1
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192 192 122 122 122 112 112 120 120 120 120 120
o | | | = o o o - *k * o Kk
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Algorithm:

= the correlation coefficient p Spearman was used;

= significance limit: **p < 0.01, *p < 0.05;

= implicit theories - high values correspond to the target orientation to increase potential, low values correspond to
performance, flexibility in achieving goals, and fluid effect from innovations.

A generalized diagram of the relationship between the implicit theory and other components of the UKDIP is shown in
Figure 6.
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Figure 6. Schematic construction for intellectual perception of the relationships of the implicit theory with other components of the
UKDIP.

The above allows us to state the research idea that the descriptor components, or influence variables, or meaning deter-
mining factors are associated with the formation of investment potential, which is also associated with the investment
effect in the sample of subjects and with the attitude to probabilistic uncertainty (in terms of the implicit theory).

Conscious regulation at the level of goal orientation is associated with both the potential and the subjective properties of
each participant in the sample.

A fair explanation of these observations can be the independence of these characteristics from each other - that is, the
ability to develop the potential and the current level of the potential of the subject. Probably, the point is that the implicit
theory makes it possible to predict the trajectories of further development - an upward (maintainers) and opposite, or
downward (decliners) trend, while their simultaneous relationship with real achievements in building a positive potential
trend may not be fixed [17]. This can be explained by the fact that, according to the implicit theory, the subjects of the
sample receive an incremental potential and, accordingly, have a higher productive rate of development, which follows a
"steeper" trajectory than subjects with a constant state, which is characterized by saving the current point of opportunities
and achievements or lowering this level. The negative search for these connections between the implicit theory and positive
achievements was previously described by scientists in their studies [18]. However, there are no results in solving the
scientific problem of solving deterministic problems with a point reference to the rule. In our study, we propose to consol-
idate the identification of the relationship between the characteristics of different levels of implicit theory: motivational
trend, plasticity and stability, and their influence in the regulation of innovation potential, using the foundations of the
deterministic mental task of Peter Wason [19].

Modelling the conditions of probabilistic uncertainty in tasks with an assumed orientation, a description of the situation,
involves the study of the existing individual experience of the subject, proactive control - as an intuitive or predictable
receipt of the expected positive results of the choice [20, 21].

When determining the designation of predictors of innovation potential, a regression analysis was carried out for variables
that correlate with the UKDIP concept.

The results of linear regression are as follows: the most significant predictor of innovation potential, explaining 52% of the
variance in UKDIP, was the cost of gross domestic expenditure on R&D (R2 = 0.516, F = 81.242, B = 0.054, p <0.001),
if this predictor is included in the model, the following variables will have the status of insignificant predictors. If we imagine
the opposite model in direction, then the UKDIP descriptors highlight the number of triad families of patents in the subject
as a significant predictor.

Also significant for the approval of hypotheses in solving the scientific problem of increasing the innovative potential, we
consider models that include as predictors other components-descriptors of the innovative and investment potential, and
not just the concepts specifically indicated in the content.
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One of the most significant and important aspects of the functioning of enterprises at the present stage is investment
activity. In order for investors to invest their money, an enterprise must meet a certain number of characteristics, that is,
be investment-attractive.

We propose to evaluate the innovative potential in the financing of qualitative features Y1 (n1...n6) by conducting detailed
analytical work using the expert method, using the theory of weight coefficients.

Weighting coefficients of qualitative features for assessing the investment attractiveness of enterprises are presented in
Table 3.

Table 3. Information basis for modelling: weighting coefficients of qualitative features for assessing investment attractiveness.

Name of variable Indicator Intervalsct;fetf:rl::ilgnt:sof weight Bali
Profitability of activity y(x1) 0<m[10.05 0.25
Liquidity of assets y(x2) 0<m[J0.05 0.25
Cost of credit obligations y(x3) 0<m00.25 2.0

Incoming investments for the
period y(x4) 0<m0.15 1.0

Outgoing investments for the
period y(xs) 0<m0.15 0.5

Reserve fund for uncertainty
conditions Y(xe) 0<n010.10 1.0

We will assign to each variable the appropriate weighting coefficients —ni(i=1.6) and present in Table 4 the hierarchy of
degrees of investment attractiveness assessment. The sum of points of qualitative assessments is Y(n1...n6) = 6.9 points
(Table 4).

Table 4. Hierarchy of evaluation of investment attractiveness.

Degree Low state Satisfactory High state
state
Gap 2<Y<4 4 <¥<8 8<F<10

Let us conclude that the investment attractiveness of the studied subjects of the sample is satisfactory.

Of the qualitative indicators of investment attractiveness, the following are significant predictors: profitability of operations
(R2 = 0.065, F = 11.054, B = -0.051, p < 0.001), Liquidity of assets (R2 = 0.047, F = 6.035, B = 0.034, p < 0.05), Cost
of credit obligations (R2 =0.039, F = 4.816, B = 0.045, p <0.05), outward investment for the period (R2 =0.051, F =
8.547, B = 0.038, p <0.01), incoming investment for the period (R2 = 0.067, F = 3.979, B = 0.027, p < 0.05) and the
Reserve Fund for Uncertainty Conditions (R2 = 0.027, F = 4.382, B = 0.029, p < 0.05).

The modelling performance, which was carried out on the basis of the selected predictors indicated above (some do not
have a level of significant significance) explains 21.4% of the variance of the investment attractiveness variable (F = 7.654,
p < 0.001) and includes indicators of profitability of operations (B = 0.070, p < 0.001), incoming investments for the
period (B = 0.027, p < 0.001), cost of credit obligations (B = 0.054, p < 0.001) and Reserve fund for conditions of
uncertainty (B = 0.029, p < 0.05).

Afterwards, to further confirm the significance and content of the content of the UKDIP concept, we will carry out analytical
actions to determine latent clusters, based on the variables of investment attractiveness. This method of latent clusters
will help to identify latent, (not visible), heterogeneity in samples, based on the basis of response patterns after measuring
variables. At the end of the performed actions, classes (clusters) of the subjects of the sample are indicated that have
similarities in analytical indicators. The fundamental basis of this technique is the estimation of the probability of including
a subject in a particular cluster.

Indicator (AIC) - information criterion Akaike, a criterion that evaluates the quality of the prediction of a particular model
on the tested sample. Indicator (BIC) when conducting empirical studies is an indicator that demonstrates the adaptation
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of the model - Indicator (A-BIC) is a criterion showing the correlation between the adaptation index and prediction. The
score (ENT) denotes a measure of the irreversible utility of the model.

The lowest value of the BIC indicator characterizes the most optimal model; an increase in the entropy index ENT indicates
a more accurate classification of modelling subjects into clusters [10].

It was determined that Claster III has the most optimal characteristics (AIC = 638.605, BIC = 670.94, A-BIC = 639.124,
ENT = 0.630) (Table 5).

Table 5. Alternative interpretation of models with the allocation of latent clusters, a sign of suitability.

Model AIC BIC A- BIC ENT
Clat, cluster I 631.922 644.013 633.518 -
ClLat, cluster II 630.617 651.83 631.674 0.549
Clat, cluster III 638.605 670.94 639.124 0.630
Clat, cluster IV 632.505 640.95 632.214 0.590

Cluster I include subjects (Germany, Israel, Japan, the Netherlands, Sweden, Switzerland) with the highest values of the
entire set of variables. Cluster II - III - IV included entities (Austria, Belgium, France, Portugal, Spain, Sweden, Switzerland)
with an equivalent level of investment attractiveness, with a higher level of profitability and a reserve fund formed for
uncertainty conditions (cluster II), more interesting for partners-investors. Note that as a result, clusters are formed as
differential types of regulation of the innovation potential process by influencing the investment attractiveness of the
subject.

DISCUSSION

While the problem of determining how to build innovation capacity that will be able to accelerate economic development
and rationalize economic efficiency, and how to invest in innovation is not new, assessing the value of innovation is
becoming increasingly important as R&D funding becomes scarce and as countries seek to eliminate gaps in capital by
searching for new sources [21].

More than ever, countries must be ready to consider whether it is worth investing in innovations that can improve the
performance of a particular sector of activity, but at a higher cost. Similarly, innovators need to understand the types of
technologies worth investing in to meet market demand. This is especially important in the context of today's negative
global challenges, as countries face decisions about which economic stabilization measures should be prioritized and which
should target the potential for growth in innovation capacity while ensuring that any innovative technology that enters the
market should be suitable for implementation with a guaranteed positive output Y [22].

Researchers of the innovation paradigm present analytical results of the successful experience of different economies as
benchmarking, which allows for a structured system comparison in order to optimize the subjective state of a business
entity. It was concluded that any decision support tools and processes in countries should be adaptable in terms of align-
ment with existing local policy processes, applicability across policy issues, flexibility in choosing criteria that reflect differ-
ent levels of values, and the ability to function in different countries with different data availability and analytical potential
[23].

There is also a need to manage within the outlined process to develop a consensus recommendation, including the iden-
tification of stakeholders, and the need for their state programs to be discussed, guiding the discussions in such a way as
to have a common understanding of the issue of decision making, evidence and data in order to receive recommendations.

It is also important to ensure the credibility of this approach.

To do this, the developed tools and processes must be consistent and intuitive for the end user, as well as applicable to
policy issues related to innovative programs.

Academic literature on the existence of good practice in innovation draws a distinction between evidence synthesis and
evidence use [24]. This pilot project identified a gap in processes and tools to support contextualization in investment and
innovation decisions.
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A number of initiatives are also indicated in support of the stage of assessing the prospects for building up innovative
potential, political recommendations are given for developing the trend of accumulating innovative and investment attrac-
tiveness, first of all, these are tools for strengthening the state of an active innovator [25]. However, preliminary findings
on innovation sector prioritization and reviews of R&D revitalization policies in various economic sectors around the world
confirm the need to support countries in using evidence to make recommendations based on their specific priorities and
needs.[11]

This is consistent with calls to take into account the perspectives of stakeholders at the international level in the context
of decision-making when considering the value of developed innovative products [22, 9].

There is currently no established platform for interacting with innovation programs to assess the extent to which technol-
ogies can meet their needs, or to take advantage of future products and how they will be used. The UKDIP concept can
enhance communication with stakeholders on the totality of work aimed at generating new knowledge and its practical
application, needs, requests and preferences of innovative capacity-building programs for future innovation. To be suc-
cessful, UKDIP must include a mechanism to share this information with stakeholders who control innovation and monitor
changes in preferences over time.

The premise of supporting countries to make concrete and evidence-based decisions is consistent with the principles of
the World Intellectual Property Organization [8], with the principles of the INSEAD International Business School [19], the
Organization for Economic Co-operation and Development, which emphasize the importance of country-led decision mak-
ing. and relied on subjective data [24]. To be successful, it is essential that the UKDIP concept be included in decision-
making processes for building innovation capacity, and an appropriate approach has been developed to this end. At the
country level, this is likely to include determining where UKDIP tools fit into the existing decision-making infrastructure,
both within the innovation capacity-building program and within wider economic sector priority-setting mechanisms such
as technology assessment. At the global level, UKDIP should play an additional role as a tool in the development of global
guidance for the development of innovative products [18].

There are a number of questions regarding the feasibility of introducing a tool for use by stakeholders at the country level,
given the significant differences and differences in each national economy.

In the studies carried out to date, the concept of UKDIP may be of interest in a pilot project; it remains to be seen whether
the managerial will to use it will be provided and whether the necessary resources will be provided for the continued use
of this tool outside of the pilot project. The concept of UKDIP can certainly bring benefits at the micro level, for an individual
company, especially given the growing awareness of the need to build innovative capacity in the face of today's challenges.

The UKDIP concept can play a role in enhancing the ability to determine which combination of approaches will best meet
the needs of actors to optimize innovative programs and reduce costs in balance with increasing the impact of the resources
spent.

CONCLUSIONS

In this study, an attempt was made to design the UKDIP concept, the essence of which is to find ways to increase the
innovative potential of business entities. The unification of the concept involves the use of selected indicators-descriptors
as factors of influence that characterize the state of the innovation sector (Gross domestic expenditure on R&D, the number
of researchers, the number of government researchers, the number of triad families of patents) to study the trade-off
between existing and those that are under development technologies, as well as for investment planning. The information
base of the study is a sample of 12 countries selected by random selection.

Also, in the architectonics of the concept, we relied on the foundations of the implicit theory, thus comparing data on their
involvement in innovation regulation when solving managerial problems of building up innovative potential. As a result of
the conducted intercorrelations, the existing links between the meta-factors of stability and plasticity as the incremental
foundations of the implicit theory in relation to innovations are confirmed.

Using the foundations of P. Wason's deterministic mental task, we confirmed the relationship between the characteristics
of different levels of implicit theory, motivational trend, plasticity and stability - and their influence in the regulation of
innovation potential.

The results of linear regression revealed the most significant predictor of innovation capacity, explaining 52% of the
variance UKDIP, a measure of the cost of gross domestic expenditure on R&D. We propose to evaluate the innovative
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potential in financing qualitative features by conducting detailed analytical work using the expert method, using the theory
of weight coefficients, which confirmed the sufficient investment attractiveness of the subjects of the study.

Modelling results based on sample predictors explain 21.4% of the variance of the investment attractiveness variable and
include the profitability of operations, inward investment, cost of credit obligations and reserve fund for conditions of
uncertainty.

To further confirm the significance and content of the content of the UKDIP concept, analytical actions were carried out
to identify latent clusters, based on the variables of investment attractiveness. As a result, 4 clusters were formed, one of
which has a higher degree of investment attractiveness.

We would like to note that when confirming the advanced hypotheses about the concept of building innovative potential,
the difficulty was that the obtained results turned out to be generalized to the macro level, which does not allow us to
draw conclusions about the level of innovative potential, for example, of enterprises in a specific branch of the economy.

In this regard, further analysis will be focused on solving the following issues:

= decision-making processes according to UKDIP do not currently take into account the systemic structural perspective
of the evaluation and selection of innovative products. Policymakers in countries should be interested in introducing
a systems perspective;

= stakeholders in the development of innovations have a limited understanding of the needs, preferences and demand
for these products as a separate type of "commodity portfolio" of a business entity, which hinders investment;

= calculation of economic efficiency for specific enterprises as a result of the functioning of the UKDIP concept with the
forecasting of the growing economic effect of innovative potential.

Also, further work should be aimed at monitoring the behaviour of the modelled concept in the microenvironment of the
economy, on specifically designated business entities.
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BacropeHko J1,, MaryxiHa M., Menbrix M., Cepebpsk K., Tauivi 1., Cepikosa O.

ANbTEPHATMBA MOAEJIFOBAHHS IHHOBALIMHOIO MOTEHLIIAJTY KOMMAHIN

Cy4acHi eKOHOMIYHI YMOBM BMMaratoTb anpobadii Ta BNPOBa[)KEHHS HOBMX METOAIB 415 MOLYKY LWSXiB AOCATHEHHS Mpo-
JIOHrOBaHOro edexTy LOAO BACHOCTI Ta iHBECTULLIMHOI NPMBA6IMBOCTI. IHHOBALiMHWIA NOTEHLUian K TPeHA MiANpPUEMCTBA,
O A03BOJISIE 3a/IMIATUCSA KOHKYPEHTHMUM, MoXe Byt cneumdiyHuM MynbTUNIIKaTOPOM pPo3BUTKY sIK Cyb'ekTa rocnopa-
ptOBaHHS 1 HaUioOHaNbHOI EKOHOMIKK 3aranoM. ICHyro4Yi METOAUKM BCTAHOBMEHHS! KOPENsLiA MK 3MIHHUMKW BNIMBY NpU-
NHSTHI ANS TMMYaCOBMX pilleHb, ane, Mar4u BY3bKy CNPSIMOBaHICTb, BUMaratoTb YNPOBaAXXeHHS HOBKX PillEHb AN AOCSI-
FHEHHS NPOJSIOHroBaHoro edekty. MeTo AoCNiAKeHHS € po3pobka TEOPETUYHO-METOANYHMX 3acaj, LWOoAO LASXiB AOCAT-
HEHHsI MaKCuMi3auii iHBeCTULIMHOI NpMBabnAnBOCTI KOMMaHIM, BUKOPWUCTOBYIOUM 30BHIlLHIA nowyk iHdopMauii npo cTaH
iHHOBALiHOrO NOTEHLiany KOMMaHil i3 pi3HUM piBHEM PO3BUTKY EKOHOMIKM Ta BUGIPKY IOFYHO OBrPYHTOBAHUX AECKpUI-
TopiB BnAMBY. BusHauyeHo npuHUMnM aBTOPChHKOI KOoHUenuii — Unified concept of building innovation potential (UKDIP),
CyTb SIKOi MOMSIra€ B MOLUYKOBI YHithikOBaHMX LASXIB 36iMbLUEHHS IHHOBALIMHOro NoTeHuiany cy6'ekTaMm rocnoAaptoBaHHs
3a paxyHOK AeCKpUNTOPIB CTaHy iHHOBALiMHOrO cekTopa (BanoBi BHYTPilWHI BUTpaTM Ha HOAKP, KinbkicTb AOCNigHuMKIB,
KifIbKIiCTb AepXKaBHWUX AOCMIAHMKIB, KiNbKICTb TpiagHWX CiMeUCTB naTeHTiB). MiaTBEpAXeHO 3B'A30Kk Mk MeTadakTopamu
iHHOBALlii i, BUKOPUCTOBYHOUM OCHOBW iMMAILMTHOI Teopil. O6rpyHTOBaHO AOCTATHIO IHBECTUUINHY NpUBabAMBICTL Cy6'ekTiB
LUISAXOM MPOBEAEHHS aHaNITUYHKX NpoLeayp eKCnepTHUM METOAOM, BUKOPUCTOBYIOUM TEOpIt0 Barosux KoediuieHTis. Me-
TOAOM KnacTepusaLii cpopMOBaHO 4 NaTeHTHI KnacTepy 3 Pi3HUM CTyneHeM iHBECTULIMHOT NpuBabnvBOCTi, NiaTBEpAXY-
FOUM, WO LiNi iHHOBALii y ranysi eKOHOMiKM Ta CTasioro po3BUTKY A0CAraloTbCsl 0AHOYACHO. Miaxia, Wo BUSHAYAETLCS HaMM,
MOXKE CNY>XUTU YNHHUM cnocobom o6n1iky 6e3nivi hakTopiB Npy yxBaneHHi ynpaBniHCbKUX PilleHb, WO CPUSOTL HapOoLLy-
BaHHIO iHHOBALIMHOrO MOTEHLany, po3KpuBalouM, SKi MOAENi rocnoAaploBaHHS HalKpalle NiaxoAsTb ANS NiABMLLEHHS
eheKTMBHOCTI iIHHOBALlii, @ TAKOX PO3'SCHIOIYM B3aEMO3B'I30K MiDK EKOHOMIYHMMU Ta CTIMKMMM iHHOBALIIMHUMM NOKa3HU-
KaMmu.

KnrouoBi cnosa: iHHOBaLlji, KoHLUenNLis, 065ik, iHBeCTULiMHa NpuBabnMBICTb, MOTeHLian

JEL Knacudpikauia: B23, E32, E58, GO1
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