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Abstract: - The introduction of innovations is carried out in conditions of uncertainty and is associated with a 
high degree of risk which affects the economic security of enterprises. The purpose of the research is to develop 
a methodology for selecting innovative enterprise projects that are optimal for investment. To achieve the goal 
we proposed to compare project evaluations in the external and internal environment by using a comparative 
analysis. In this case, the object of research is a portfolio of innovative projects where an indicator of internal 
competitiveness is calculated by taxonomic assessment for each project. Each project is evaluated to predict its 
level of market competitiveness by the analytic hierarchy process. The implementation of the proposed 
methodology will result in the selection of such innovative projects in the capacity of investment objects that 
simultaneously have a high level of internal and market competitiveness. Thus, the implementation of the 
proposed methodology will optimize the choice of areas of innovative activity of enterprises, which will 
significantly reduce the risk of innovation. 
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1. Introduction 
Increased competition in all market segments is a 

sign of the current situation in the world economy. 
This determines the perception of innovative 
activity of market entities as the basis of their 
successful activity. Becoming a prerequisite for the 
development of the enterprise, innovative processes 
determine the acceleration of the scientific and 
technological process, rapid changes in fashion 
trends, fluctuations in market conditions and so on. 
Innovation activity is becoming a source of potential 
opportunities for economic entities, as well as a 
significant risk-generating factor. It creates the 
conditions for creating competitive advantages of 
companies and ensuring their high reputation, and 
also increases the number and level of threats that 
commodity producers have to face. This is due to 
the high degree of uncertainty in innovation. Its 
effectiveness directly depends on how correctly the 
priority vectors of innovative development are 
chosen, the main market trends, potential needs of 
consumers are accurately predicted and so on.  
The choice of areas of innovation and investment 
activity becomes an important issue for the 
enterprise in terms of the search for the optimal ratio 
between the level of attractiveness of innovation and 
the impact of the results of its implementation on 
the efficiency of processes. 

Most often, the decision on the development of 
innovative activity in production is justified by the 
calculation of indicators of economic activity, which 
include indicators of production efficiency, financial 
and investment efficiency [12]. However, the 
process of introducing innovations also opens up 
other potential opportunities for the enterprise, 
which can be considered as prospects for achieving 
strategic guidelines. In this regard, when 
substantiating innovation development vectors, 
theoretical and practical issues of forecasting the 
efficiency and safety of innovative projects based on 
a multifactorial approach are of particular relevance 
to enterprises. 

 
2 Problem Formulation 

According to global statistics, over the past 5 
years, almost 69% of the companies present in the 
market, to one degree or another, have experienced 
at least one corporate crisis. That is, two-thirds of 
companies operating in the market, for one reason 
or another, faced situations of economic instability. 
A crisis is not always limited to one phase. As a 
rule, it has a “long tail”. If the crisis in the 
organization has the following waves, then in 47% it 
affects operating activities, and in 20% on the 

market position of the enterprise. According to a 
survey of 1,400 companies that survived the crisis, 
19% of them were unable to fully restore their 
positions. This indicates the seriousness of the 
problem, the unpreparedness of enterprises to 
counter risk factors [21]. 

PwC Global conducted a research of 4,500 
companies that have experienced critical processes. 
The leaders of these companies are confident that it 
is easier to ensure economic security and protect 
themselves from the crisis if there is information 
about risk factors and a clear methodology is 
developed to counter them. 

In the course of the research, it was confirmed 
that crisis processes have a multifactorial nature. It 
is difficult to single out one or several factors that 
are crucial in ensuring the economic security of 
enterprises. Among the causes of the crisis, 
respondents called the most diverse, forming both 
within the enterprise and beyond. Those that were 
called most often are presented in fig. 1. 
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Fig. 1 Expert Opinions on the Causes of Crisis 
Processes [21] 

 
According to 2084 respondents, the most important 
factors of internal formation that are responsible for 
the economic security of an enterprise are shown in 
Fig. 2 
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Fig. 2 Factors responsible for the economic security 
of enterprises [21] 

 
It should be noted that less than a third of 

respondents named the issue of financial support 
among risk-generating factors. Most respondents 
consider insufficiently well-organized operational 
activities and technologies as the main risk factors 
that form the innovative potential of the enterprise.  
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Active innovation is a global trend. In conditions 
of recession reigning in the economy, in order to 
maintain and strengthen their competitive positions, 
enterprises are forced to participate actively in 
innovative processes. In recent years, the world has 
seen a growth trend in investment in innovation. 
According to WIPO studies [6], the extent of use of 
intellectual property in 2017 and 2018 reached 
maximum levels. For the period 1996–2016 R&D 
expenditures worldwide doubled, which surpassed 
global economic growth. In 2017, global R&D 
expenditures showed the largest increase since 2011 
and amounted to about 5%. 

On the scale of the activities of individual 
enterprises, the most important is the question of the 
effectiveness of transforming innovative resources 
into the results of innovation. According to the 
results of studies of the activities of companies 
actively involved in the implementation of 
innovative projects [30] «there is no long-term 
correlation between the amount of money a 
company spends on its innovation efforts and its 
overall financial performance». 

Any innovative process cannot avoid many 
problems and risk-generating factors. First of all, 
this is associated with an increased risk of financial 
losses for the enterprise, which is caused by 
insufficient quality of marketing research, actions of 
competitors, errors in forecasting demand, 
miscalculations in the formation of a product 
strategy for production, etc. Errors in predicting the 
effectiveness of an innovative project can result 
from errors in assessing the market situation, which 
directly and indirectly depends on a complex of 
micro- and macroeconomic factors. 

31% of respondents among company executives 
when answering the question: “What stage of the 
innovation process is the most important?” called 
the creation of an idea. 35% of respondents consider 
the choice of the project as the most important stage. 
They emphasize the importance of meeting 
customer needs, the quality of ongoing processes, 
and the optimality of justification for decisions. 

This determined the main directions in the 
ongoing study. The purpose of the study is to form a 
methodological approach to choosing the optimal 
list of innovative projects in order to increase the 
safety of innovative activities. 
 
2.1 Literature review 

The founder of the theory of economic 
development is the Austro-American economist 
Joseph A. Schumpeter [25], who is rightfully 
considered the founder of the economic theory of 
innovation. Distinguishing between the categories of 

“economic growth” and “economic development” 
became a fundamental contribution and formed the 
basis for understanding the role of innovation as a 
driving force for economic growth. According to the 
theory published by him, enterprises receive a 
significant advantage in implementing the 
mechanisms of economic development in a market 
economic system due to the decisive role of the 
entrepreneur-innovator. The fidelity of Schumpeter's 
understanding of the laws of economic development 
is increasingly confirmed in the works of 
representatives of world economic idea, which 
relate to later periods. 

Dougherty & Bowman [5] and Lu & Lazonick 
[13] consider the continuous updating and 
maintenance of competitive advantages of products 
to be one of the most effective means of developing, 
strengthening and maintaining the competitive 
advantages of the enterprise. The importance of 
introducing technological innovation to maintain 
competitive advantage and ensure business success 
in a dynamic market environment is emphasized in 
the writings of Mauer [14], Qi, Wu, & Zhang [22]. 
Based on an analysis of the activities of Italian 
manufacturing firms, B. H. Hall [7] proves the 
relationship between innovation and enterprise 
performance. 

American researchers R. Nelson and S. Winter in 
the work "Evolutionary theory of economic change" 
explores the concept of "evolutionary economy" 
[17]. Considering the basic postulates defined by I. 
Schumpeter [25], the authors prove the laws of 
development of economic processes based on the 
generation and implementation of innovations and 
emphasize the main role of the innovative type of 
reproduction in the formation of the strategy of 
innovative development. Analyzing the main 
principles of the evolutionary economy, Salter and 
McKelvey [24] express the opinion that in 
conditions of competitive rivalry, which is 
accompanied by natural selection in the market, 
companies are forced to look for additional 
opportunities and have the desire and ability to 
implement them in their activities. 

The purpose of introducing innovations is “the 
possibility to realize a potential economic value 
inherent in a new combination of resources and 
market needs, emerging from changes in the 
scientific or technological knowledge base, 
customer preferences, or the interrelationships 
between economic actors” [10]. Summing up this 
opinion, M. McKelvey [15] highlights the 
usefulness of innovations, mobilization of resources 
for introducing and using innovations, and the 
company's ability to take advantage of the useful 
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effect that is synthesized among the components of 
innovative opportunities. Resource mobilization is 
associated with an increase in the financial costs of 
an enterprise, which always operates in conditions 
of financial deficit. Other of these components do 
not carry a clear certainty, which increases the 
likelihood of risk. D. Chernitsky and K. Kraft point 
to this aspect [2], emphasizing that research and 
development work are risky projects. 

The team of authors [29] paid attention to the 
analysis of success factors of innovative projects. 
According to the results of the study [20], it was 
noted that the safety of innovative projects is laid at 
the design stage because of the complexity of this 
process. Scientific works [16]; [9]; [23] point out 
the need to ensure the process of innovation 
management and control over the implementation of 
innovative solutions in order to reduce their 
riskiness and ensure the safety of application. The 
essence of the safety of innovation is determined by 
the action of a complex of diverse indicators. 

The authors of the article [11] explore the views 
of various scientists on factors that affect the 
effectiveness of technological innovations. They 
came to the conclusion that the degree of activity of 
innovative activities of the company should depend 
on the parameters of market demand. Thus, they 
emphasize the relationship between the results of 
innovation and the conditions of the market 
environment of the enterprise. 

DeTienne and Koberg [3] emphasize that factors 
that influence the results of innovation are factors 
that are formed in the internal environment of the 
enterprise, as well as indicators of the external 
environment. The effectiveness of this concept 
underscore G. S. Hansen, and C. W. L. Hill [8], 
calling the market conditions, resources and 
company's capabilities incentives to innovate. 

In the study [4], the authors emphasize that in 
order to increase the efficiency of innovation, it is 
necessary to build business models that should 
become a tool for integrating the components of the 
innovation process, such as ideas, technologies, 
markets, etc. 

E. Penrose paid attention to the issue of 
increasing production capabilities based on the 
selection of optimal ways to use resources back in 
1959 [19]. The development of the problem of 
optimizing the use of internal resources of the 
enterprise, taking into account information and 
knowledge obtained from the external environment, 
its adaptation to environmental conditions, found a 
response in [17], [28], [27]. Later, S. Brusoni with 
co-authors [1], Dodgson with co-authors [4] and 
others engaged in the search for business 

opportunities based on combining the internal 
capabilities of enterprises and the opportunities that 
are formed in the external environment. 

So, despite the fact that when discussing the 
issues of optimizing the activities of enterprises, 
researchers emphasize the importance of taking into 
account the factors of various formation 
environments, at the moment there is no concept of 
combining two heterogeneous assessments into a 
single mechanism for substantiating decisions. 
Moreover, it is precisely the coordination of the 
evaluation of projects in internal and external 
environments that minimizes the risks associated 
with the introduction of innovations.  
 
3. Problem Solution 

Innovation activity of an enterprise is a 
complicated process that has many aspects. Its 
efficiency depends on the ability of the management 
to take a great number of factors, which are formed 
in both internal and external environment of an 
enterprise.   

A potentially successful enterprise cannot allow 
itself to ignore the abovementioned innovation 
activity. In contemporary conditions, when 
scientific and technical progress is being developed 
at a rapid pace, the release of new product that has 
enhanced technic and technological characteristics 
is a valid type of approach that allows an enterprise 
to both keep its market standing and gain certain 
competitive edges. The conditions that may help 
stimulate artistic activities of employees, which are 
usually formed within the internal environment of 
an enterprise, give certain possibilities to improve 
all the functional components of its activity, or even 
get them to a whole new level. They also shape out 
the public image of an enterprise and transform into 
a source that forms its potential.   

However, any innovation activity is not devoid 
of many problems, along with factors that may 
cause the inception of risks for an enterprise. First 
and foremost, it can be attributed to connections 
with the increasing risk of financial damages of an 
enterprise, that, in its turn, is driven by an 
insufficient quality of marketing research, as well as 
rival activities, mistakes being made in the process 
of demand forecasting, missteps during the 
formations of product stewardship of an enterprise, 
etc. Mistakes that are made at a stage of innovative 
project efficiency forecasting may be the result of 
mistakes in competitive assessment of the market, 
which directly and indirectly depends on a whole 
complex of both microeconomic and 
macroeconomic factors.   

Potential results of innovative activity of an 
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enterprise are formed under the influence of a whole 
array of managed and unmanaged factors, which are 
formed in the external environment (such as various 
business trends, changes in consumer interests, 
market conjuncture, introduction of new economic 
and political decisions to the market, 
macroeconomic processes). But it is important to 
note that the potential success on innovative activity 
is, first and foremost, the result of implementation 
of the decisions that are made by an enterprise 
management as well as various specialists and other 
employees of an enterprise [25]. This means that the 
factors of influence upon the results of innovative 
activities of various enterprises can be clearly 
differentiated between external factors and factors 
that are being formed within the internal 
environment of an enterprise.  

The task of an enterprise during the forecast of 
results of innovative activities is to take the widest 
possible range of factors, which may influence said 
enterprise and its market activity. In this case, the 
potential efficiency of innovative activities is 
formed at the stage of choice of object to invest into. 
An enterprise is always considered to be in a state of 
lack of financial recourses. And so, this situation 
requires a steady and motivated approach to the 
justification of any decision considering the 
feasibility of implementation of some project into 
the production process. Based on the fact that the 
result of innovation depends on the correlation 
between factors that are formed in two different 
environments (that differ mostly by the very nature 
of their formation), their requirements and 
conditions, to be exact, must be carefully considered 
and coordinated when substantiating the directions 
of innovation activity of the enterprise:   

1) if it is economically advisable to produce 
innovative product for the enterprise;   

2) if the abovementioned innovative product will 
be accepted by the current market.   

The success of the product on the market is 
determined during its implementation. We can 
consider the level of competitive performance of a 
product to be a good representation of the level, on 
which this product is met by its consumers. 
However, the most important for an enterprise are 
the answers for the following questions:   

1. Is this profitable for the enterprise?   
2. Is the enterprise capable of being able to 

afford it?  
And so, the main focus of any enterprise should 

be on its financial performance. Any innovative 
activity requires the enterprise to invest a great 
quantity of resources into it. In cases, when the 
enterprise experiences lack of finances as well as a 

high level of risk, every innovative project from the 
whole project portfolio must be evaluated, while 
taking its attractiveness to the consumer and 
feasibility of implementation into consideration. 
However, along with such factors as profitability, 
efficiency and time of possible business impact, 
receiving some additional results is also quite 
important for an enterprise that focuses on 
innovation. These results can be described as 
strategic reference points of development.  These 
references may arise in the form of the prospects of 
enhancing or maintaining the competitive position 
of an enterprise in the market, strengthening its 
public image, expanding markets that the enterprise 
covers, as well as other factors that are important in 
ensuring the viability of an enterprise. Thus, when 
forecasting the effectiveness of innovation activity, 
an enterprise should evaluate the complex of all 
possible factors that are being formed within its 
internal environment. The level of internal 
competitive performance of projects can serve as a 
comprehensive indicator, which can be considered 
capable of evaluating all the projects of an 
enterprise, according to all the factors that are 
important for the manufacturer.   

In the classical sense of the term, competitive 
performance is the ability of an entity to occupy a 
dominant position because of the optimal 
combination of its most important characteristics. 
Internal competitive performance of an innovational 
project should be addressed in the light of its 
competitive advantages, in comparison to all the 
other projects of the enterprise. While judging 
possible internal competitive performance of the 
project, managers of the enterprise have an 
opportunity to determine the attractiveness of 
implementation of said project, while evaluating the 
potential beneficial effect for the enterprise itself. 
So, the internal competitive performance of the 
project can be considered as its potential or realized 
ability to operate effectively for a long-term 
duration with economic or any other benefit, to the 
enterprise.   

 
3.1 Methodology of research 

The evaluation of innovative and investment 
projects, in terms of their level of internal 
competitive performance, can be performed 
according to the stages, which are shown in fig. 3. 

An important stage of the evaluation of internal 
competitive performance of projects is compilation 
of a list of all the known factors that will be used in 
the following calculations and evaluations. 
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Fig. 3 Stages of evaluation of internal 
competitive performance of projects 

 
For the development of reasonable and 

comprehensive classification of the factors, it is 
necessary to take the full composition of factors, 
which covers all the parameters that are important 
for the implementation of the project, into account. 
Among these factors, there are the level of 
profitability, availability and sufficiency of the 
technical and technological base, sources of 
attraction of investments, sufficiency of experienced 
personnel, the level of potential risk, etc. It should 
also be kept in mind, that the excess list of these 
features may create additional complexity during the 
calculations. 

The factors of internal competitive performance 
are formed individually for each economic entity 
and have different degrees of importance in each 
separate case.   

Factors of internal competitiveness are formed 
individually for each economic entity and have a 
different degree of importance in each case 
depending on the individual characteristics of the 
activities of enterprises and the properties of the 
projects being evaluated. The most difficult thing in 
all this process is to make a choice out of all the 
wide array of factors of the group of indicators that 
are considered the most important and can be 
chosen as a basis for further comparison.   

Given that the most of factors at the moment of 
determination of internal competitive performance 
of projects have a qualitative nature, the hierarchy 
analysis technique (or HAT) can be considered the 
most rational method for their evaluation. For this, a 
hierarchical model, that will allow to reflect a 
relative degree of the interaction of elements in the 

hierarchy and to execute their consecutive pairwise 
comparison, should be built after all the needed 
factors of internal competitive performance of 
projects are determined.   

The compulsory condition of this calculation is 
the adjustment of the relative importance of its 
elements.   

The term “adjustment” here is understood to 
mean the following relations:  

ikajkaija 
 ,                      (1)   

ij

jiii
a

aa
1,1 

.                     (2)   
where aij – are the elements of matrix of pairwise 

comparisons.   
Pairwise comparison of elements of every level 

lets one choose the best possible option and 
calculate the degree of deviation of marks of other 
projects, as an indication of their internal 
competitive performance. According to the marks 
that were obtained as a result of this process, it is 
not hard to determine what projects are potentially 
profitable and should be invested in. The projects 
that have certain perspectives for further 
development can also be determined this way.   

According to the marketing theory, the enterprise 
that is guided mainly by its own opportunities and 
possibilities is doomed to go bankrupt. The main 
guideline for activities of all the contemporary 
enterprises is the market. And that is why the most 
efficient way for evaluation of projects of any 
enterprise in the conditions of free market, is the 
determination of the level of market competitive 
performance of products that were made within the 
framework of a project.  

Economic thought offers a comparatively large 
number of methods for assessing the level of 
competitive performance of products, among which 
it is difficult to identify a single one, which would 
be capable of satisfying all the requirements when 
evaluating a depersonalized product. The method of 
mathematical analysis that is based on taxonomic 
evaluation can be considered a fairly optimal 
approach in this regard. It allows one to compare the 
objects of the study, analyzing them with the help of 
a great number of incomparable parameters. The 
aim of the abovementioned taxonomic analysis in 
this regard is the comparison of different variants of 
products as multi-dimensional units, the choice of 
one that would be considered the closest to the so-
called “perfect sample”, as well as the determination 
of the degree of deviation of the obtained results 
from the ideal ones. Thus, by applying the method 
of taxonomic evaluation, it is possible to determine 
the competitive performance of a particular product 

1. Determining the purpose of evaluation of the internal 
competitive performance of the project   

2. Preparation of a complete list of  the enterprise projects 

3. Identification of groups of internal competitive performance 
indicators, depending on the purpose of the evaluation  

Stages of evaluation of internal competitive performance 

of the project  

Capacity utilization 

Increasing the efficiency of enterprise activities  
 Increasing the level of competitive 
performance of the product in the market  

Strengthening the company's positive public image  

4. Calculation of internal competitive performance levels for 
each project  

Other possible purposes   

5. Substantiation of the conclusion about the level of 
internal competitive performance of all of the projects  
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within the market as objectively as possible, by 
applying the comparison of its various quantitative 
and qualitative characteristics that might be relevant 
to consumers among the target demographic.   

A reasonable decision regarding the feasibility 
and safety of investing in an innovative project can 
be made by comparing the internal competitive 
performance of the innovative project and the level 
of competitive performance of the respective 
product in the market (Fig. 4). The internal 
competitive performance of the project thus serves 
as one of the main conditions for making the 
decision, whether to invest into it, or not.  

     
 
 
 
 
 
  
  
  
  
  
  
  

Fig. 4 The order of the grounds of the decision 
on investment into an innovative activity 

 
For an enterprise, there is no reason to invest into 

a project, which implementation does not have some 
current or prospective economic validity.  And on 
the contrary, vectors of activity that either have 
comparatively high prospects within the market, or 
those that have the ability to bring the enterprise to 
the whole new level of development, deserve special 
attention of managers and should be prioritized 
above others in terms of efficiency of 
implementation of innovations.  

Thus, to justify the final decision regarding the 
investment attractiveness of a project, it is advisable 
to compare the estimates of the internal competitive 
performance of the projects (Q) and the potential 
competitive performance of the relevant products 
market that are currently in the market (K) for the 
entire portfolio of projects that are considered as 
potential objects of investment.  

The values of the levels of market and internal 
competitive performance of the projects are 
obtained through the use of many different methods, 
so the direct comparison of the calculated values is 
not entirely correct.  

The mandatory condition for continuing the 
calculations is the choice of a base of comparison, 
namely, the limit values of internal and external 

competitive performance, which, in their turn, can 
be considered as a sufficient level of their 
development.  

According to calculations by the method of 
hierarchy analysis, the values of levels of internal 
competitive performance of projects fall into the 
following range: 0 < Qі < 1; ΣQі = 1. The criterion 
of internal competitive performance (Qlim) can be 
determined by the Pareto principle and the ABC 
analysis that is based on it, choosing the value on 
the boundary between the groups B and C for Qlim 
(sufficient level of indicator development).  

For the measure of competitive performance in 
the market, the average weighted value of the 
potential market competitiveness of a product can 
be chosen to represent the criterion (Кlim), while 
taking the possible volumes of its sales into account:  












n

i
i

n

i
ii

f

fК
К

1

1
lim

 ,                        (3)  

where Кі is the value of the level of competitive 
performance in the market for the product, marked 
as i;  

and fi is the quantity of the units of the product 
that are planned to be realized within a certain set 
period.  

The methodology for determination of the 
strategic direction of innovation is presented in the 
form of a diagram in fig. 5:   
  

  
  
  
 
 

 
Fig. 5 The logic of justification of the investment 

into the innovative decision 
 

The comparison of given values of both the 
competitive performance in the market and the 
internal competitive performance of innovative 
projects allows to identify the projects, which might 
be economically unprofitable for the enterprise to 
invest into, which, in its turn, may lead to a 
deterioration of market positions of the enterprise.  

The most attractive projects are the ones that 
have both values highly rated. In a situation, when 
only one of the values is positive, the project needs 
further analysis.  

Therefore, according to the data analysis, all the 
projects can be classified into three different groups, 
namely:  

 

In the internal environment  

 Calculation of the level of 
competitive performance of the  

project  

 

Evaluation of the Project  

In the market environment  

Predicting the level of 
competitive performance of 

product in the market  

Comparison of the obtained results  

Evaluation of the validity of  the innovative project  implementation 

                   Grounds of the decision  

Determination of the 
criterion  

Determination of the criterion 

Q  

Qi< Qlim   

Qі> Qlim   
 

K  

Кі< Klim  
 

Кі> Кlim  

-  

+  

±  
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1) 
limQQ  ; 

limКК   - project with high priority 
value;  

2) 
limQQ  ;

limКК   - project having no prospects, 
which development is not 
profitable; 

3) 













limlim

limlim

;

;

КKQQ

or

КKQQ   

-the project requires some 
further analysis.  
 

If no issues arise regarding the development of the 
first two project groups with both clearly 
pronounced assessments, then the third group 
includes projects that potentially have either a low 
level of competitive performance within the market 
or are relatively unfavorable to the enterprise at a 
relatively high level of development of the indicator. 
Precisely these projects require additional analysis 
of their potential success in the market and the 
impact of their implementation on the results of 
activities of the enterprise. 
 

3.2 Results 
The company is faced with the task of selecting 

projects the investment of which will be 
accompanied by minimal marketing risks. To 
evaluate the indicators that are involved in the 
calculation, additional research is necessary. 

Assessment of the internal competitiveness of 
projects was carried out by the method of analytical 
hierarchy process. The main parameters by which 
the study was conducted are presented in table 1. 

 
Table 1 Key indicators of internal 

competitiveness of products 
І hierarchy 

level ІІ hierarchy level ІІІ hierarchy level 

Project 
Internal 
Competitiv
eness 
Factors 

production and 
financial 

technical and technological 
support 
sources of investment 
profitability and performance 
indicators 
profitability of production 
resource 

intellectual and 
socio-
environmental 

innovative 
labor 
motivational 
ecological compatibility of 
production 
ecological compatibility of a 
product 

aimed at external 
result 

Income sales of a product 
life cycle stage 
product competitiveness 
impact on the image of the 
enterprise 

 
 

 
 

Table 2 The calculated values of the level of 
internal competitiveness 

Object of study Level of internal 
competitiveness, Q Rank 

Project 1 0,290 1 
Рroject 2 0,138 3 
Рroject 3 0,090 6 
Рroject 4 0,182 2 
Рroject 5 0,121 4 
Рroject 6 0,086 7 
Рroject 7 0,093 5 

 
According to the ABC method, we determine the Qlim 

(Fig. 6) 

0,29

0,182
0,138 0,121

0,093 0,09 0,086

0

0,2

0,4

Рroject 1 Рroject 4 Рroject 2 Рroject 5 Рroject 7 Рroject 3 Рroject 6  
Fig. 6 The results of the assessment of the 

internal competitiveness of projects 
 

According to the results of calculations Qlim = 
0,1. Accordingly, products rated Q> 0.1 can be 
considered profitable for the company, production 
projects with Q <0.1 - do not have a reasonable 
positive effect. 

At the second stage, the indicator of market 
competitiveness of projects is calculated taking into 
account the risks of their implementation. Table 3 
contains the initial data on which a comprehensive 
assessment of the safety of projects in the 
environment will be conducted. 

 
Table 3 Values of indicators of market security 

of innovative projects 
Project safety 

indicators 
Project  

1 2 3 4 5 6 7 
1. The capacity of the 
target market (mln. 
UAH). 

300 270 170 330 300 190 280 

2. Relevant level of 
product 
competitiveness 

3,8 3,12 3,44 2,97 3,18 3,92 3,31 

3. The degree of 
uniqueness of the 
product (points) 

4 4 5 3 5 5 4 

4. The possibility of 
price maneuvering (%) 12,4 13,2 17,1 9,8 12,3 16,8 15,0 

5. The willingness of 
consumers to perceive 
the product (points) 

8,13 7,43 8,76 7,71 8,17 8,22 7,73 

6. The degree of 
competition in the 
market 

0,76 0,63 0,58 0,82 0,73 0,61 0,64 

Qlim 

А 

В 

С 
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Table 4 is a matrix of initial values, where mj is 
the average value of the indicator i, σj is the estimate 
of the mean square deviation for each indicator: 

 

Table 4  Matrix of initial values (Xі) 
Projects Project Safety Indicators 

1 2 3 4 5 6 
1 300 3,8 4 12,4 8,13 0,76 
2 270 3,12 4 13,2 7,43 0,63 
3 170 3,44 5 17,1 8,76 0,58 
4 330 2,97 3 9,8 7,71 0,82 
5 300 3,18 5 12,3 8,17 0,7 
6 190 3,92 5 16,8 8,22 0,6 
7 280 3,31 4 15 7,73 0,6 

Factor 
type + + + + + - 
mj 262,86 3,391429 4,285714 13,8 8,0214 0,67 
σj 55,476 0,327607 0,699854 2,446572 0,4054 0,09 
 

In this particular case, factors 1 to 5 are 
stimulants (+), factor number 6 is a destimulant (-). 

Table 5 is a matrix of standardized values 
obtained by normalizing the initial index. 

 

Table 5 Matrix of standardized values of safety 
characteristics (Zі) 

Projects Project Safety Indicators 
1 2 3 4 5 6 

1 0,6695 1,2471 -0,4083 -0,5722 0,2678 1,05440 
2 0,1288 -0,829 -0,408 -0,2452 -1,459 -0,4686 
3 -1,674 0,1483 1,0206 1,34883 1,8218 -1,0544 
4 1,2103 -1,286 -1,837 -1,6349 -0,7682 1,75734 
5 0,6695 -0,645 1,0206 -0,6131 0,3665 0,35147 
6 -1,313 1,613 1,0206 1,22621 0,4898 -0,8201 
7 0,3090 -0,2486 -0,408 0,49048 -0,719 -0,8201 

M= 0 0 0 0 0 0 
S= 1 1 1 1 1 1 

 + + + + + - 
Zo= 1,2103 1,6134 1,0206 1,34883 1,8218 -1,0544 
 
At the next stage, the distances of each point to 

the reference point, the average value and the 
standard deviation of the found distances, as well as 
the maximum statistical distance, the intermediate 
and final indicator of the external security of the 
projects are calculated. The calculation of the values 
is presented in table. 6. 

 
Table 6 - Calculation of taxonomic distances in 

the coordinate space 
Projects Distance to point Z Rank 

Dio Ci* Ci 
1 1,1067083 0,4378277 0,562172 2 
2 1,7919766 0,7089283 0,291072 6 
3 1,2227032 0,4837167 0,516283 3 
4 2,1443109 0,8483162 0,151684 7 
5 1,2740132 0,5040155 0,495984 4 
6 1,0795464 0,4270821 0,572918 1 
7 1,3893817 0,5496568 0,450343 5 

The closer to the unit is the calculated value, the 
more the characteristics of the object of study 
correspond to the maximum level of security 
implementation. Thus, according to the results of 
the calculations, Project 6 has a minimum level of 
implementation risk. The calculated result of Project 
4 is as far removed as possible from the ideal point 
and cannot be considered appropriate for 
implementation based on the result. 

Klim = 0.452. The criterion is calculated as a 
weighted average value taking into account the sales 
volume of the corresponding products. 

To select innovative projects, the implementation 
of which is the most economically safe, we compare 
their assessments in the internal and external 
environment (Table 7). 

 
Table 7 The degree of desirability of the 

development of production projects 

Projects 

Level of 
internal 

competitive
ness, Q 

Market 
Competitive

ness, K 

Degree of desirability 
project 

implementation 

Рroject 1 0,290 + 0,562 + priority project 

Рroject 2 0,138 + 0,291 - project requiring 
further analysis 

Рroject 3 0,090 - 0,516 + project requiring 
further analysis 

Рroject 4 0,182 + 0,152 - project requiring 
further analysis 

Рroject 5 0,121 + 0,496 + priority project 

Рroject 6 0,086 - 0,573 + project requiring 
further analysis 

Рroject 7 0,093 - 0,450 - high risk project 
Criterion 0,10 0,452  

 
Table 7 clearly demonstrates that the 

implementation of Project 7 is not economically 
feasible and poses a threat to the economic interests 
of the enterprise. The safest is the implementation of 
Project 1 and Project 5, as they simultaneously meet 
the needs and capabilities of the enterprise and meet 
external security factors. Other projects carry a risk 
of their development and implementation. 
According to statistical research data, in 2017, 2387 
types of innovative products were introduced by 
industrial enterprises of Ukraine, 42% of which can 
be called successful projects. 23% of projects 
incurred losses to enterprises. The cost of direct 
losses, according to rough estimates, amounted to 
UAH 2070 million [26]. 

Comparison of the indicators of the internal 
competitiveness of innovative projects and the 
potential market competitiveness of the 
corresponding products can significantly reduce the 
risk of innovation. 
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Conclusion 
Innovative activities of enterprises involve a high 

level of risk. Sources of risks of innovation can be 
objective and subjective conditions of the external 
and internal environment. It is impossible to 
completely avoid threats in innovation, since 
innovation and risk are two interrelated categories, 
but the enterprise must anticipate and neutralize as 
much as possible the effect of harmful factors. 

Making the wrong decision regarding the 
implementation of an innovative project can become 
a source of threat to the economic security of the 
enterprise. According to [21], up to 70% of 
innovation costs are spent at the stages of product 
development and selection. An enterprise cannot 
always overcome the mistakes made at the decision-
making stage about which ideas should be 
introduced into development and production. When 
deciding on the feasibility of implementing 
innovative projects, a fairly large number of factors 
should be evaluated. To optimize this task, it is 
proposed to group all indicators of influence into 
two groups depending on the environment of their 
formation and evaluate the project in terms of its 
internal competitiveness and potential external 
competitiveness of the respective products. The 
optimal decision can be made by comparing the 
estimates obtained. At this stage, it is easier to 
exclude projects whose development and 
implementation carries economic risks and protect 
the company from the loss of time and financial 
resources. 

Such an approach will further contribute to a 
clearer understanding of the indicators that 
determine the safety of innovative projects, will 
allow a detailed analysis of the factors of negative 
influence, and will also provide a more critical 
approach to justifying decisions on the 
implementation of innovative projects. 

In financial terms, the application of the 
proposed approach will protect the company from 
investing risky innovative projects. 

Further research will focus on optimizing the 
calculation of the values of economic security 
factors of innovative projects implemented by the 
enterprise. 
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