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Abstract. The purpose of this study is to propose a model for assessing the current state of innovation development
of industrial enterprises in Bulgaria by evaluating the status of key indicators. The main task to achieve the so defined
objective is to define indicators that serve to build the assessment model. The methods used to achieve the goal and
accomplish the tasks are factor analysis, methods of comparison, analysis and synthesis. As a result, a model was de-
veloped to assess the level of innovation development of industrial enterprises, which can serve for future assessments,
comparisons and revealing opportunities for enhancing innovation development.
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Introduction

Bulgaria’s industrial sector and its sustainable develop-
ment are of particular importance for the country’s eco-
nomic growth. In order to develop in a positive direc-
tion, industrial enterprises need to pursue an innovation
policy that allows them to adapt to European innovation
policies. Our country’s membership of the European
Union implies compliance with common European poli-
cies, investment in research and development, coopera-
tion in innovation projects for a successful transition to
a green economy based on digital skills, knowledge and
smart growth.

The object of research in this article is the current
state of innovative development of the industrial sector in
Bulgaria. The subject of research in the article is the model
for evaluating this current state of innovation development.
The main goal of the present study is to propose a model
for evaluating the current state of innovation development
of industrial enterprises in Bulgaria.

In order to achieve the goal thus set, the following
research tasks should be performed:

1. Carrying out a literature review of innovation pol-

icy and innovation development.

2. Analysis of models for evaluating innovation de-

velopment, the results of which form the country’s

innovation policy and contribute to the formula-
tion of strengths and weaknesses at the national
and global level.

3. Identification of the strengths and weaknesses of
Bulgaria’s innovation development and determina-
tion of evaluation indicators that will serve to build
an evaluation model.

4. Formulation of a model for evaluation through
indicators measuring the level of innovation de-
velopment at the national and European level and
their application to innovative enterprises from
key sectors.

5. Provision of recommendations and ideas for im-
proving the innovative development of the in-
dustrial sector in Bulgaria based on the proposed
model.

The research methodology on the given topic in-
cludes systematic methods for collecting, analyzing and
interpreting data related to innovations in the Bulgarian
industrial sector. Methods such as factor analysis, meth-
ods of comparison, analysis and synthesis were used.

In the scientific literature, the concept of innova-
tion policy is considered by researchers at several levels:
state, regional and enterprise level. For the effective im-
plementation of the innovation strategies of enterprises,
it is of particular importance that the state innovation
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policy has an encouraging effect and supports industrial
enterprises.

According to R. Waterman (Waterman, 2008,
p. 368) government innovation policy is the founda-
tion of enterprise innovation policy. This is because
the state innovation policy is the basis for conducting
innovation policy at the regional and corporate level,
defines the objectives of the innovation strategy, the
mechanisms for supporting priority innovation pro-
grams and projects.

C. Shevchenko (Shevchenko, 2010, pp. 7-9) Inno-
vation policy of the enterprise is a set of goals, tasks,
principles and measures in the field of innovative de-
velopment of the enterprise, which ensure the effective
interaction of all subjects of innovative activity, the
adaptation of the enterprise to changes in the exter-
nal environment; the achievement of strategic devel-
opment directions; increasing the competitiveness of
the enterprise; the realization of interests at all levels
(enterprise, employee, region, state).

According to L. Ogoleva (Ogoleva, 2004, p. 238)
innovation policy is a determining factor for the in-
novative activity of the enterprise and contributes to
the discovery of innovation potential.

V. Kyurova has a particular view on the innovation
policy of the enterprise. Starting from the marketing
activity of the enterprise, she considers the creation of
new products or new markets for the enterprise as part of
its innovation policy (Kyurova, 2013, p. 20). Morozov,
Yu. (Morozov, 2005, pp. 20-34) argues that innova-
tion policy is a system of innovative activities aimed at
achieving the strategic goals of the enterprise.

According to Waterman (Waterman, 2008, p. 368)
enterprise innovation policy is interconnected with
corporate marketing and financial strategies, which
underpin their construction.

In this regard, C. Kyurova and D. Yaneva empha-
size the need for enterprises in Bulgaria to perceive
innovation activity as one of their strategic priorities
(Kyurova & Yaneva, 2017, p. 497). Analyzing the defi-
nitions of innovation policy, we can find that the di-
rection of its implementation is in the strategic plan of
the company. The strategic directions of development
to be established, the innovative activities aimed at
achieving strategic goals, the corporate marketing and
financial strategies, all these highlights in the above
definitions allow us to conclude that the innovation
policy of enterprises should work in favor of the opti-
mal future development of the company’s innovation
potential and the achievement of strategic goals in an
effective way.

In developing the strategic objectives in the inno-
vation policy, Bulgaria strictly complies with the Euro-
pean directives for innovation activities and follows the
guidelines of the European innovation policy. The main
objective of the Ministry of Innovation and Growth is
to develop the tradition of education and science as well
as the development of modern technologies. It is the
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institution which supervises, organises and coordinates
the implementation of state policy in the field of innova-
tion, as well as the technological and economic develop-
ment of the Republic of Bulgaria (Ministry of Innovation
and Growth).

The key strategic documents that serve as instru-
ments for achieving our country’s innovation goals are:

- National Development Programme BULGARIA
2030 (Ministry of Finance of Republic Bulgaria,
2020a);

- Smart Specialisation Innovation Strategy 2021-2027
(Ministry of Innovation and Growth, 2022);

- National Innovation Fund (Ministry of Economy of
Republic Bulgaria, n.d.);

- Financing of enterprises under the National Recov-
ery and Sustainability Plan (Council of Ministers of
the Republic of Bulgaria, 2022);

- Enterprise Finance under the Enterprise Competi-
tiveness and Innovation Programme 2021-2027
(European Regional Development Fund);

- Legislative framework (Ministry of Innovation and
Growth).

In this paper, the focus is on the industrial enterprise
and its innovative development. In the next section we
will look in more detail at the theoretical formulation of
innovation development in order to obtain a basis for
building a model for assessing the current state of inno-
vation development of industrial enterprises in Bulgaria.

1. Theoretical basis of innovation development

The problem of innovative development and its role
for the world economy as a factor of economic growth
is the subject of the works of N. Kondratieff (Kondra-
tieff, 1984), G. Mensch (Mensch, 1979), J. Schumpeter
(Schumpeter, 2017), S. Kuznets (Kuznets, 2016).

The orientation towards scientific and technical pro-
gress and innovation activity is an important prerequisite
for improving firm competitiveness and profitability (Ya-
neva, 2021, p. 182).

As the main objective of the innovative development
of the enterprise can be pointed out the increase of its
competitive advantages through several activities, which
includes the preservation of economic benefits through
targeted modification of internal factors such as techno-
logical solutions, new management methods, as well as
changes in the structure of production of the new prod-
uct or service (Morozov, 2010, pp. 181-183).

The methodological foundations of the innovative
development of the enterprise reveal the main economic
categories, signs, subjects, objects, organizational struc-
tures, processes, factors, conditions and results (Lapaev,
2016, p. 40).

The innovative development of the enterprise is inter-
linked with innovation, innovation activities and innova-
tion processes (Plotnikov, 2014, p. 48). Innovation is an
essential element of global success in an economics. In
this rapidly changing world and bringing predicaments
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and also favorable opportunities for business, innovation
can benefit from these changes and significantly support
business (Yuleva-Chuchulaina, 2019, pp. 111-123).

In this regard, V. Kyurova and Bl. Koyundzhiyska-
Davidkova (Kyurova & Koyundzhiyska-Davidkova, 2020,
p. 200) make the important conclusion that it is innova-
tion that helps not only to build competitive advantage
and increase competitiveness, but also to advance scien-
tific and technical progress.

According to V. Zhuravlev (Zhuravlev, 2010, p. 49)
the main factors that ensure the effective growth of the
innovation-creative economy and its development are
human capital, domestic demand, investment, innova-
tion, modernization, and creative activity of all market
entities. It is necessary to take into account that creativ-
ity contributes to the stimulation of innovative behavior
and a fuller use of the innovative potential of managers
and employees in the enterprise (Kyurova, 2020, p. 363).

In our opinion, the development of creativity and the
investment in the human resources of the enterprise as a
source of creativity are of particular importance for in-
novation development.

The key force for achieving the goals set for the enter-
prise is the qualities of the people and their contribution
to the realization of these goals (Dimitrova, 2022, p. 19).
The successful production process of an innovative en-
terprise requires not only organisational structures,
techniques, technologies and new concepts. A major
factor for the success of the enterprise is the recruitment
of suitable employees and their effective management
(Dimitrova & Sotirova, 2020, p. 162).

The application of adequate management methods to
enhance the innovative development of enterprises should
be a continuous and mutual process between the govern-
ment and business, as it is important that innovation is
stimulated and encouraged by government measures and
policies.

The changes brought about by innovation in the en-
terprise are mainly large-scale. Processes are being re-
newed, work is change and the demands on the work-
force change in equal measure (Yuleva-Chuchulaina,
2021a, pp. 54-60).

Making good management decisions based on sys-
tems-oriented approaches provides a clear view of the
systemic nature and hierarchy of the individual elements.
Through proper analysis and synthesis, any innovation ac-
tivity can go beyond the effect of sectoral solutions. It can
be postulated that any innovation considered as a result
of a managerial impact changes not only the subsystem
in which it is implemented, but all its subsystems, as well
as those systems of which the subsystem is a part (Kalaid-
zhieva, 2016, pp. 99-108).

Innovation management can be defined as the forma-
tion and implementation of strategies to reach innovation
development targets, as well as modifications to introduce
and use new types of equipment and processes in the en-
terprise’s operations (Zharov, 2011, pp. 5-10). Yuleva-
Chuchulaina mentions that innovation is the embedding
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of concepts or creativity that improve products, processes
and procedures by increasing the relevance, usefulness
and efliciency of products or services (Yuleva-Chuchu-
laina, 2021b, pp. 314-320).

According to some authors (Hall et al., 2010,
pp- 1033-1082) technological innovation helps to im-
prove the productivity of enterprises.

R. Chobanova. According to her (Chobanova, 2003,
p. 11) the existing interrelation implies the formulation
of the participants in the innovation process in five main
sectors: research, education, non-commercial, business
and government. The innovation process, according to
Chobanova (Chobanova, 2003, p. 24) can be character-
ized using four sets of indicators: human resources; new
knowledge creation; new knowledge transmission and
application; innovation finance, innovation performance
and markets.

It is important to note that to the innovation per-
formance indicator, the impact of modern innovation is
mainly associated with the use of modern information
and communication technologies. The authors Lu (Lu,
2017) and Witkowski (Witkowski, 2017) also focus on
the relationship between innovation development and
the development of the Internet, as well as the existence
of big data.

As the need for modern and adequate innovation
policies is at the core of the innovative development of
the industrial sector companies due to their resource in-
tensity compared to the service companies, the next sec-
tion of this paper will focus on the policies and strategies
for innovative development in Bulgaria.

2. Innovative development of the industry in
Bulgaria - policy and development strategy

Bulgarian Ministry of Finance publishes the National De-
velopment Programme BULGARIA 2030 (Ministry of Fi-
nance of Republic Bulgaria, 2020a), which is a strategic
framework document of the highest order in the hierarchy
of national programming documents, determining the vi-
sion and overall objectives of development policies in all
sectors.

This document presents our country’s policy on Smart
Industry. The Smart Industry policy will aim to stimulate
the digitization process of the real economy. The prereq-
uisites for modernization and automation of Bulgarian
enterprises will be created. The envisaged interventions
will contribute to the implementation of specific aspects
of Goal 8 “Stimulate sustained, inclusive and sustainable
economic growth, full and productive employment and
decent work for all” and Goal 9 “Build sustainable in-
frastructure, promote inclusive and sustainable industri-
alisation and stimulate innovation” of the UN Sustainable
Development Goals (Ministry of Finance of Republic
Bulgaria, 2020a, p. 14).

Opverall, smart industry policy encompasses objectives
that create opportunities for the development of the In-
dustry 4.0 concept. These include:
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- strengthening the link between science and industry;

— creation of a fund to finance Bulgarian projects in the
field of Industry 4.0 and artificial intelligence;

- technological renewal by introducing standards,
building infrastructure, developing specific mecha-
nisms to stimulate the development and market in-
troduction of technological innovations (new prod-
ucts, services and production processes); building
human, scientific, organizational and institutional
capacity for the development of Industry 4.0;

— application of financial instruments (Ministry of Fi-
nance of Republic Bulgaria, 2020b, pp. 14-15).

In the field of Green and Sustainable Bulgaria (Minis-

try of Finance of Republic Bulgaria, 2020b, p. 17).

Three national priorities are set:

— circular and low-carbon economy;

- clean air and biodiversity;

- sustainable agriculture.

Bulgaria is the most resource-intensive in the com-
munity and for this reason government policies are
aimed at transforming our linear economy into a circu-
lar one.

In the agricultural sector, the focus on improving
competitiveness will be strengthened, including through
a focus on research, technology and digitisation, as well
as value chain development (Ministry of Finance of Re-
public Bulgaria, 2020b, p. 23).

In the next section of this paper, we will analyse two
main sources of statistical data at international and Euro-
pean level, namely the European Innovation Scoreboard
(European Commision, 2022a) and the Global Innovation
Index (Global Innovation Index Database, WIPO, 2022).

The Global Innovation Index (GII) project was
launched by Sumitra Dutta in 2007 at the University of
Oxford. WIPO’s association with the GII began co-pub-
lishing in 2012. From 2021, the GII is published by WIPO
in partnership with the Portulans Institute (Global Inno-
vation Index Database, WIPO, 2022).

The European Innovation Scoreboard provides bench-
marking data on innovation in the countries of the Eu-
ropean Union. Based on the results of the analysis of the
strengths and weaknesses of their national innovation
systems, countries are subdivided into: innovation lead-
ers, strong innovators, moderate innovators and emerging
innovators (European Commision, 2022a).

3. Current state of innovation development of
industrial enterprises in Bulgaria

An important topic of the last months in the political
and economic life of our country, as well as an impor-
tant topic for the citizens, is the non-admission of our
country and Romania in Schengen, along with the ad-
mission of Croatia. Are our indicators in the area of in-
novation similar to those of our neighbor Romania and
is Croatia significantly more developed than us? We are
talking about countries belonging to the group of emerg-
ing innovators according to the European Innovation

419

Scoreboard (European Commision, 2022a). In the first
table (Table 1) we will look in detail at the performance
data for Bulgaria compared to the European Union for
2022.

Table 1. European Innovation Scoreboard 2022, Bulgaria
(source: European Commision, 2022b)

Performance
relative to Produc- Produc-
Bulgaria the European | tivity change | tivity change
Union in 2015-2022 2021-2022
2022
AGGREGATED
INNOVATION 452 1.5 3
INDEX
Human 335 48 48
Resources
Attractive
research 27.6 16.7 4.2
systems
Digitalization 47 4.8 4.8
Finance and 226 7 )
support
Company 35.1 65 0.1
investments
Use of
information 35.9 -26.1 -9.8
technology
Innovators 56 56.7 27.8
Links 34.4 24.2 15.8
Intellectual 741 9738 62
assets
Impact on 55.3 214 9.6
employment
Impact on sales 60.6 31.1 11.2
Environmental 53.5 266 35
sustainability

As the table above shows, Bulgaria belongs to the
group of emerging innovators with a performance of
45.2% of the EU average.

Table 2. European Innovation Scoreboard 2022, Romania
(source: European Commision, 2022d)

Perfor.mance Productivity | Productivity
. relative to
Bulgaria the European change change
Union in 2022 2015-2022 | 2021-2022
AGGREGATED
INNOVATION 45.2 1.5 3
INDEX
Human 335 -4.8 -4.8
Resources
Attractive rese- 276 16.7 42
arch systems
Digitalization 47 4.8 4.8
Finance and
support 22.6 -7 2
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End of Table 2 rising innovators. The performance is 66.5% of the Eu-
Performance |, ductivity | Productivi ropean Union average.
. relative to | - roductivity | Productivity The above three tables express the difference in the
p
Bulgaria change change .
the European performance of the three countries compared to the Eu-
L. 2015-2022 | 2021-2022 X . . .
Union in 2022 ropean Union - Bulgaria and Romania show an increas-
Company ing gap, while in Croatia the gap is getting smaller.
investments 351 6> -0 It’s time to look at the Global Innovation Index 2022.
Use of We will again present in tabular form the performance of
information 35.9 -26.1 9.8 the three countries we compare on a number of indica-
technology tors (Table 4).
Innovators 56 56.7 27.8
Links 34.4 242 15.8 Table .4. Global Innovation Inde?( 2022 - Bulgaria, Romania,
Tntell 1 Croatia (source: Global Innovation Index Database, WIPO,
niefectua 74.1 278 ~6.2 2022, pp. 50-51)
assets
iﬁ};zlag; r(::;nt 55.3 214 96 Indicator Bulgaria | Romania | Croatia
Evaluation | 55.9 54.1 52.6
Impact on sales 60.6 31.1 11.2 Institutions
y Rank 67 75 77
Environmental 535 2266 35
sustainability ' ’ ' Human capital Evaluation |  30.50 29 36.9
and research Rank 68 74 46
In Table 2 we observe the same indicators for Ro- Evaluation | 547 548 56.2
mania and we can conclude that its performance score Infrastructure X ' ' ’
relative to the European Union average is 32.6%. Ran 34 3 31
Market Evaluation | 334 332 35.1
Table 3. European Innovation Scoreboard 2022, Croatia experience Rank 62 63 56
(source: European Commision, 2022c) -
Business Evaluation |  36.4 314 32.6
Pizlf:trir‘zailoce Productivity | Productivity expertence Rank 40 o1 46
Bulgaria change change Knowledge Evaluation | 35.4 34.8 29.0
the European | )1 = 2005 | 2021-2022 d technol
Union in 2022 - - and techinology
outcomes Rank 30 31 45
AGGREGATED :
INNOVATION 452 15 3 Creative results | uation | 383 | 207 | 28
INDEX Rank 23 57 39
Human 335 -4.8 -4.8 , , o
Resources The comparison of our country according to indi-
Attractive cators at the European level with countries of the same
research 27.6 16.7 4.2 group of innovators is important because it contributes
systems to the formulation of ideas about the innovative develop-
Digitalization 47 4.8 4.8 ment of our country according to the European innova-
Finance and 226 7 ) tion policies. . . . . .
support The comparison using an international index broad-
Company 351 65 ~01 ens our view beyond the European Union and European
investments countries to identify the important indicators for global
Use of evaluation through compliance with European policies in
inf(}alrmlatlon 353 -26.1 —2.8 the compared countries.
ccinoosy Having analyzed which of the innovation indicators
Innovators 26 26.7 27.8 are relevant to the industrial sector and have a bearing
Links 344 242 15.8 on the development of industry in Bulgaria, we can for-
Intellectual 741 278 62 mulate a model for assessing the state of innovation de-
assets velopment.
Impact on 55.3 214 9.6
employment ] . )
4. Model for assessing the state of innovation
Impact on sales 60.6 31.1 11.2
: development
Environmental 535 2266 35
sustainability ' ' ' On the basis of the presented statistical data and the

The Table 3 we append to our analysis presents the
productivity results for Croatia, which is also among the
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analysis of the indicators that include the innovation de-
velopment assessment tools, we will propose a model to
formulate an assessment of the innovation development
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of the industrial enterprise that is applicable at the sec-
toral level.

By including key indicators that are used as the
basis of models for evaluating innovation development
at the European and global level, we can reliably build
a model for evaluating the innovation development of
industrial enterprises in Bulgaria by assessing the state
of enterprises in the industrial sector On the side. This
assessment will contribute to the identification of the
problem areas of industrial development that must be
emphasized in order for our country to be competitive
on European and world markets with its innovative
activity.

In our opinion, the main indicators for the assess-
ment of innovation development are the following:

- Resources;

- Funding;

- Creativity;

- Energy intensity;

- Digitalization;

- Investment;

- Research and Development;

- Added value.

The graphically presented model for evaluating the
innovation development of the industrial sector in Bul-
garia based on the evaluation of the innovation develop-
ment of industrial enterprises can be presented as Fig-

ure 1.
\

« Resources;
« Financing;
« Creativity;
« Energy intensity;

4

Analysis of the state

« Digitization;
by key indicators

« Investments;
o R&D;
o Value added.

<

J
-

« Formulation of a score for
all indicators;

 Determining a summary
rating score.

Determination of
rating score

« Providing
recommendations and
ideas for improving the
innovative development of
the industrial sector in
Bulgaria.

<

Recommendations
and opportunities
for development

<

Figure 1. Model for evaluating the innovation development
of the industrial sector in Bulgaria (source: Author’s
systematization)
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On the basis of a comparison between the individual
enterprises in the analyzed sector according to the listed
indicators, we can determine the rating of a given enter-
prise among the others according to the level reached
in the defined indicator. In this way, the strengths and
weaknesses of the enterprise relative to the others can be
highlighted and an objective assessment of the current
state of the enterprise can be formulated. According to
this assessment, management decisions can be taken for
successful development in the field of innovation.

Conclusions

The economic growth of the country is directly linked
to the innovative development of the enterprises in the
industrial sector. They in turn must strive to meet the
demands imposed by the current political, economic and
environmental environment. Our membership of the Eu-
ropean Union is one of the main reasons why we should
strive to pursue an active innovation policy in order to
catch up in terms of performance and evaluation with
other countries that have a similar innovation develop-
ment to ours.

The main goal of this article is to propose a model for
evaluating the current state of innovation development of
industrial enterprises in Bulgaria.

The main objective formulated in this way is fulfilled
by carrying out the set research tasks in relation to the
objective.

A literature review was carried out on the researched
topic. Through it, it becomes clear why the innovative
development of industrial enterprises is important for a
country and how the national innovation policy must be
in sync with European and international requirements to
ensure the competitiveness of enterprises and therefore
more effective innovation activity. It is important to take
into account the key goals in innovation productions
in relation to requirements for basic factors on which
innovation development depends.

The second task has also been fulfilled by analyzing
the main tools and their way of application and
interpretation of the results in connection with the
evaluation of the innovation development of certain
countries at the national level.

Through this analysis, transforming the results
presented for a group of countries close in terms of
economic and innovation development to Bulgaria, to
information important for identifying strengths and
weaknesses in the innovation activity of our country,
we can get an idea of the indicators that should be of
focus on increasing the results of innovation activity of
industrial enterprises in Bulgaria.

After identifying the main indicators that need to
be improved in comparison with the values of countries
close to Bulgaria as indicators, we can formulate a model
for evaluating innovation development, in which the
lower-scoring indicators from the European and global
indices will be included.
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The essence of the proposed evaluation model is
to perform a rating evaluation at the enterprise level,
taking into account the evaluations of all the investigated
indicators. The summary ball assessment presents
information on innovation development and its state at
the sectoral level, with the key national sectors applying
innovation policy in their industrial activity providing an
opportunity to gain insight into the state of innovation
development in the industrial sector at the national level.

The last research task to the set goal of the
present development was achieved by identifying the
indicators that deserve attention in connection with the
improvement of innovation activity and the increase
of innovation development. Opportunities and ideas
to improve innovation development should include
proposals regarding the indicators with lower results
compared to other countries of the same group of
innovators.

In conclusion, we can summarize that the innovation
development of the enterprise is a systematic process that
must be continuously improved. It is important to be in
sync with the industrial requirements imposed by the
modern market, to satisfy consumer demand, while at
the same time doing so with care for the environment.

It is particularly important to apply creative solutions
to achieve more efficient use of resources and energy and
to achieve higher added value from the products pro-
duced.

Our country’s national priorities for a “Green” and
sustainable Bulgaria should be embedded in every manu-
facturing initiative at sector and enterprise level. In this
way, we will improve our performance in areas of in-
novation development that are experiencing negative
movement compared to previous periods. These are the
areas of human resources, financing and support for in-
novation, company investment, the significant decline in
the indicators Use of Information Technology and Intel-
lectual Assets. Last but not least, we have to take into
account the decline in the Environmental Sustainability
indicator.

By following an effective innovation policy and tak-
ing a cue from successful countries with similar and
more advanced innovation development to ours, we will
be able to build a more competitive industry that will
contribute to the sustainable economic development of
our country.

Disclosure statement

The authors do not have any competing financial, profes-
sional, or personal interests from other parties.
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