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ABSTRACT

Based on series of authored articles 
in the field of competitiveness focused on 
intellectual property (IP) rights ‘Company 
competitiveness through intellectual property‘ 
(Markova, 2018) and „The company digital 
competitiveness focused on intellectual 
property rights–concept, assessment and 
strategy“ (Markova, 2022), published in 
‘Economic studies’’, followed by a monograph 
“Economic dimensions of intellectual 
property–approach, characteristics and 
management models” (Markova, 2024), with 
revealed IP portfolio of a company as elements 
and characteristics as a complex factor 
for obtaining and sustaining the company 
competitiveness, the aim of this article is 
to present the author’s scientific thesis of 
relation between technology leadership and 
national digital competitiveness focused on 
intellectual property rights (IPR). 

In this article, the author presents 
definitions, content and measurement aspects 
for the terms „technology leadership“ and 

„national digital competitiveness; the place and 
the importance of intellectual property rights 
for obtaining national digital competitiveness 
based on technology innovations and patent 
activity, and a method for an assessment the 
„technology leadership“ and „national digital 
competitiveness’ focused on intellectual 
property rights, especially on patent rights is 
developed.

Initially, the author discusses her 
perspective on the key concepts of 
„technology leadership“ and „national digital 
competitiveness,’ examining their direct link to 
intellectual property rights. She emphasizes 
the significance of patent rights as a vital 
element influencing an organization’s 
digital competitiveness and intellectual 
property portfolio, focusing on their content, 
structure, and evaluation methodologies. In 
the concluding section, the article presents 
examples of intellectual property rights 
held by successful companies, regarded as 
exemplary practices acknowledged globally. 
The main argument is that technology 
leadership and national digital competitiveness 
are interconnected and can be achieved and 
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sustained through a company’s patent rights 
in leading technological fields.

Keywords: intellectual property, patents, 
digital competitiveness, technology leadership

JEL: K49

I. Introduction 

Since the beginning of the 21st 
century, the digital world of business 

is already a fact - the use of networks, 
smartphones, tablets, information and 
communication technologies /ICT/ based 
tools is a convenience and a necessity that 
brings benefits, contacts, and profit for the 
company. ICT-based innovations optimize 
business processes, increase efficiency, and 
improve business decision-making. ICT-based 
innovation is a necessity in the present and a 
good investment in the future for the business 
and the environment, for consumers, and for 
society as a whole. Nowadays, the business 
discusses and plans its digital competitiveness 
as an actual business strategy focused on 
new products and technologies protected with 
IP rights.

A key factor in the national digital 
competitiveness is the company’s IP portfolio, 
especially patented innovations for products 
and technologies, such as inventions and 
utility models. Thanks to the protection of 
innovations through intellectual property, the 
national economy may achieve a technology 
leadership position on the competitive 
market and receive income by the exclusive 
right using such patented inventions and 
utility models in business, which. realized 

1	 This matter is revealed in author’s articles mentioned in p.1 and in the monography “Economic dimensions of 
intellectual property–approach, characteristics and management models”, pp. 117-208

2	 IPC - The International Patent Classification (IPC), established by the Strasbourg Agreement 1971, provides for a 
hierarchical system of language independent symbols.“B“ means performing operations, incl. the physical state 
of the matter to be separated; the principle of the process used; particular kinds of apparatus, etc. For more 
information may visit https://ipcpub.wipo.int

the competitive advantages in the market, 
the business indicates lower costs, higher 
productivity, better profitability, and overall 
competitiveness1. The significance of the 
problem lies both in the response to the digital 
business environment and in the need for the 
acting business to know and use the objects of 
intellectual property in its activities to achieve 
and maintain competitiveness as an economic 
interest and to maintain stability through 
protection under intellectual property rights. 
on new technologies protected with IP rights, 
especially with patents for new technologies, 
classified in „B“ in the international patent 
classification system /IPC/2.

II. Research methodology

1. Approach, goal and literature 
review 

1.1. Approach and goal

The scientific paradigm /approach, 
methods for analysis and model for 
assessment the „technology leadership“ 
and „national digital competitiveness 
focused on intellectual property rights’, 
method for identifying the company digital 
competitiveness and the importance of 
intellectual property in it assessment the 
„technology leadership“ and „national digital 
competitiveness’ focused on intellectual 
property rights is based on the proven in 
science and business the world known M. 
Porter (2004) approach for international, 
national and company competitiveness and 
the author’s methodological framework, 
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including a system and indicators for 
assessment of the digital competitiveness 
focused on company’s IP. The main goal is 
to study and demonstrate the importance 
of intellectual property in achieving and 
maintaining national digital competitiveness 
through technology leadership. The targeted 
framework is structured as follows:

	- To define and to clarify the terms 
„technology leadership“ and „national 
digital competitiveness’. 

	- To identify patent rights in leading 
technical fields at the national level and 
determine the country’s position on the 
digital competitiveness chart, the patent 
portfolio, the Global Innovation Index 
(GII) (WIPO, 2023), and the International 
Institute for Management Development 
(IMD) (IMD, 2024) methods were used. 
The main points of the scientific paradigm 
for digital competitiveness include basic 
conceptual terms and working defini-
tions, the author’s understanding of the 
company’s competitiveness and related 
terms, and the author’s statement on 
“national digital competitiveness”.

1.2. General review of literature related 
to the research area

Many research papers identify leadership 
in various fields—such as education 
(Flanagan & Jacobsen, 2003), business 
technology (Vlok, Ungerer, & Malan, 2019) 
(Adjei, 2013) (Kurzhals & Graf-Vlachy, 2020) 
(Hunter, Cushenbery, & Ginther, 2014), 
healthcare (Cortellazzo, Bruni, & Zampieri, 
2019), and other research areas—as a crucial 
factor in a global digital society with social 
influences. Possibly for the first time in a 
political context, the question of leadership 
as the forefront of the social revolution was 
raised in the 19th century. There are studies 

on technology leadership related to patent 
licenses (Teece, 2021), but no publications 
focus specifically on technological leadership 
achieved through patent rights within the top 
10 technical fields, aiming to enhance national 
competitiveness. This is the main thesis of 
this article. The Oxford English Dictionary 
(Oxford University Press, 2025) traces the 
word “leadership” in English only as „the 
practice of developing important new ways 
of thinking that influence others,” linked to 
innovation practices. MIT offers a technology 
leadership program that presents technology 
leadership as the tools needed to develop 
an innovative, strategic approach to creating 
business models and solving problems. The 
Technology Leadership Program from MIT 
Professional Education helps you drive growth 
within your organization. It provides the 
necessary tools to cultivate an innovative and 
strategic approach to business modeling and 
problem-solving (Massachusetts Institute of 
Technology, 2025). Some articles also discuss 
the dynamic relationship between leadership 
and successful business strategies.

2. Author’s definitions and research 
approach

2.1. Main terms definitions

Technology leadership

This discussion examines how technology 
leadership serves as a crucial factor in 
achieving national competitiveness, which 
is defined as a country‘s dominance in 
patent-protected technological innovations. 
Technology leadership is briefly described 
as a country‘s leading position in patent-
protected innovations within the top 10 
technical fields identified by the European 
Patent Office (EPO). A broad perspective on 
technology leadership is reflected through 
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patent activity, highlighting countries‘ leading 
roles in patent-protected innovations over 
the past five years in areas3  such as digital 
transformation—including AI, robotics, and 
autonomous vehicles—medical technology, 
and biotechnology, which covers medical 
devices, treatments for specific diseases, bio 
foods, and bio robots. The author primarily 
focuses on IPR, especially patent activities 
like patent applications, granted patents, 
and utility models (UMs). Other types of 
intellectual property are not included in this 
research due to their indirect contribution to 
leadership.

National digital competitiveness

We examine fundamental concepts of 
competitiveness, specifically in terms of 
company and product competitiveness, as 
discussed in various authors’ publications. 
The definition and structured components of 
the term „company digital competitiveness”4 
constitute a complex economic indicator 
that reflects the company’s performance, 
including goods, services, and reputation. It 
also assesses its competitive position and 
advantages by comparing it with the closest 
competitors within the business segment, taking 
into account the conditions and parameters of 
the digital business environment.

Digital competitiveness refers to a 
company's ability to develop and deliver 
competitive products (goods and services) 
within a digital market environment. The 
core idea of "digital competitiveness of the 
company" relates to the company's capacity 
to compete effectively in a digital business 
setting, while "intellectual property in the 

3	 These areas are summarized and identified by the author after tracking trends in technological innovations and 
patents over a period of more than 15 years.

4	 The author uses the terms “digital competitiveness of the company” as equal to the term “company digital 
competitiveness”

digital competitiveness of the company" 
involves the following aspects:

	- Innovations of the company based on 
digital technologies (ICT);

	- Digital business identifiers of the 
company;

	- Organizational and technological 
infrastructure of the company based on 
digital technologies (ICT);

	- Organizational and technological 
infrastructure of the business environment 
based on digital technologies (ICT), in 
which the company operates.

The key term here is “product 
competitiveness” which is a complex 
economic measure indicating a product's 
ability to stand out—whether through real 
or perceived competitive advantages—and, 
consequently, be preferred by consumers.

National competitiveness is a complex 
measure of a country's position on the 
competitiveness map, assessed through 
sub-indicators such as technology, human 
resources, and innovation capabilities. It also 
encompasses the competitiveness of the 
national economy, which is the aggregate 
of innovative companies' competitiveness in 
leading technical fields. These indicators are 
not contradictory but rather complementary.

The metrics above are based on a mix 
of common analytical tools, such as GII – 
published annually by the World Intellectual 
Property Organization (WIPO), the IMD digital 
competitiveness ranking, and the author’s 
patent research review, combined with the 
methods mentioned earlier. 

In a digital business ecosystem, national 
competitiveness should be recognized as 
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digital competitiveness and assessed through 
a comprehensive indicator of a country’s 
position on the competitiveness map. This 
evaluation includes sub-indicators such as 
technology, human resources, and innovation 
capabilities in key areas like science and 
technology research and patent activities 
in digital transformation domains (digital 
technology, computer technology, AI, robots, 
and self-driving vehicles/ as well as in medical 
and biotechnology fields /bio foods, medical 
equipment, and medicine in specific human 
threat areas). The author’s thesis is that new 
technologies, including inventions and utility 
models in high-tech digital transformation 
and biotechnology, protected by patents, 
applications, granted patents, and utility 
models, are a vital factor in the competitiveness 
of every national economic system.

2.2. Approach to enhance national 
digital competitiveness

The approach is interdisciplinary and 
represents a complex set of knowledge and 
skills, accumulated research, and consulting 
experience of the author in economics and 
law, following the line science – business – 
national economy. The approach systematically 
examines the nation’s digital competitiveness 
as a result of utilizing patented inventions and 
utility models for technology and products 
in a digital business environment; it includes 
both theoretical and practical knowledge and 
skills in academic research. A key factor for 
achieving and maintaining sustainable national 
digital competitiveness is protecting intellectual 
property rights for high-level innovations 
in areas such as digital transformation/AI, 
computer and digital technologies, robots, 
and self-driving vehicles, as well as in medical 
and biotechnology sectors—such as biofoods, 
medical equipment, and medicine in specific 

human threat areas. This serves as the focus of 
the current scientific research paradigm on the 
relationship between “technology leadership” 
and “national digital competitiveness,” with 
intellectual property rights in patents as a 
crucial element.

2.3. Methods of research: “technology 
leadership” and “national digital 
competitiveness”.

The research methods are categorized into 
standard analysis techniques and specialized 
approaches for examining patent activity, 
which include the following:

2.3.1. Conventional methods of 
analysis:

	- scientific systematization of existing 
concepts;

	- content and comparative analysis;
	- historical-logical analysis;
	- induction and deduction;
	- selection and ranging of data.

2.3.2. Specific methods of analysis:

	- expert evaluation;
	- analysis of the database on Espacenet 

of the EPO;
	- derivation of quantitative and structured 

trends by indicators; 
	- conclusions for the past period; 
	- expert assessments for the next period.

III. Research results 

1. Research findings on technology 
leadership

The annually published statistics and 
report of the European Patent Office show 
that European patent applications related to 
the top areas of innovation, such as digital 
transformations including artificial intelligence 
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(AI), robotics, quantum computing, wireless 

technologies (5G), 3D printing, and fully 

autonomous vehicles, as well as the Internet 

of Things, biotechnology, specific medical 

technologies, and medicines, continue to 

grow. General patent statistics indicate that 

more than 17,700 patents/applications, issued 

patents, and utility models for inventions 

related to digital transformation were identified 

in the world statistics reported by the EPO 

over the last five years. The presented results 

are for 2023 and 2024. 

EPO statistics revealed the top 10 areas 

of patent activity over the past five years 

(2023/2024) in terms of patent applications 

filed, patents issued, and utility models 

registered at the EPO.

 The study is based on indicators such as 

overall activity in the top three innovation areas: 

digital transformation, medical technologies, 

and biotechnology; patent activity of the two 

countries leading in the field of high-tech 

patents—China and the USA—according 

to WIPO reports; other countries involved in 

patent activities within these relevant research 

fields; and Bulgaria's performance in the three 

designated top technical patent areas.

A general review based on patent research 

conducted at the beginning of 2025 shows 

that more than 17,700 patents, applications, 

issued patents, and UMIs related to inventions 

in the digital communications field were 

identified in global statistics from the EPO 

for 2023 and 2024. The majority of the filed 

Figure 1. Top 10 technical fields, source: EPO
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inventions concern new developments in AI, 

robotics, and 5G communications. About 

15,500 patents and applications, including 

issued patents and utility models for inventions 

related to medical technology, were recorded 

in the world statistics in the EPO in 2023 and 

2024. Most of the filed inventions involve new 

equipment and specific methods for treating 

rare and significant diseases. Over 8,300 

patents/applications, issued patents, and utility 

models for inventions related to biotechnology 

were identified in the world statistics from 

the EPO in 2023 and 2024. The majority of 

the inventions filed focus on new genetically 

based biological methods and tools.

The specific numbers are listed below in 

descending chronological order, including the 

names of inventors, applicants, IPC index, 

publication details with the patent status as 

application, issued patent, or registered utility 

model, and a priority date.

The number of patents in particular fields 

is shown below:

A. Digital transformation area

	y digital communication 

There are over 10,000 patents in total. 

China has obtained over 2800, and the USA 

over 2300. The latest patent titled “Vehicle 

digital key communication method and device, 

terminal equipment, and storage medium” 

was submitted by applicants from China: 

ZHEJIANG ZEEKR INTELLIGENT TECH CO 

LTD and GEELY HOLDING GROUP CO LTD, 

with a priority date of 19.08.2024. For more 

details, see fig. 1, Patent application in digital 

communication, presented in Appendices.

	y artificial intelligence patents

There are over 4,300 patents in total. China 
holds more than 3,100 of these; the USA has 
over 287. The most recent patent is titled 
“Artificial Intelligence and Content Delivery 
During Charging”, submitted by applicants 
TOYOTAMOTOR NORTH AMERICA INC [US] 
and TOYOTA MOTOR CO LTD [JP], with a 
priority date of 02.02.2024. For more details, 
see fig. 2, Patent application in AI, presented 
in the Appendices.

In the field of generative AI, there are 
363 patents. The most recent patent is titled 
“Document creation with guided generative 
artificial intelligence of the patent holder 
SERVICENOWINC [US], US12254014 (B1), 
with a priority date of 23.02.2024. For more 
details, see fig. 3 Patent application in 
generative AI presented in Appendices.

The USA and China have leading positions 
with 215 and 73 patents, respectively. 
Biographical and technical details are presented 
in Appendices, fig. 4 - patent appl. in AI of USA 
and fig. 5 - patent appl. in AI of China. 

	y computer technologies 

There are over 3,000 patents in total. Of 
these, China has obtained over 2400; the USA 
has over 200. The latest one is titled ‘System 
and method configured to trace changes in 
applied'.

"Computer technology” from applicant 
MORGAN STANLEY SERVICESGROUP INC 
[US], with a priority date of 07/13/2023. For 
more details, see fig. 6 of the patent application 
in computer technologies presented in the 
Appendices.

	y self-driving vehicles 

There are over 677 patents in total. The 
USA accounts for over 230, while China has 
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over 158. There has been no application 

activity in 2024. One of the latest published 

applications in this field has a title “Self-

driving-vehicle control method and system, 

and electronic device and storage medium” 

of the applicant BEIJING EACONTECH CO 

LTD [CN] with a priority date 06.06.2023. For 

more details fig. 7 Patent appl. in self-driving 

vehicles presented in Appendices. This trend 

occurs amid steady activity in the overall 

vehicle sector, with top applicants from the 

US, Japan, and China, each holding over 

10,000 patents in the field. For more details, 

see fig. 8 Patent applications in transport 

means in the Appendices.

B. Medical and biotechnological area

	y medical technologies 

There are over 1300 patents in total. 
China holds more than 1000 of them, and 
the USA has over 80. The most recent one is 
titled “Medical Internet of Things Ecological 
Integration Method Based on Interface 
Fusion Technology and Dynamic Database 
Switching” filed by China’s applicant XIAMEN 
WORLDLINKING TECH CO LTD with a priority 
date of 09.08.2024. For more details, see fig. 9 
of patent applications in medical technologies 
presented in the Appendices.

	y pharmaceutical products: 

There are over 7600 patents in total. The 
USA holds more than 1200, and China has over 
700. One of the latest is titled “CDK Inhibitors 
and Their Use as Pharmaceuticals” from the 
USA applicant PRELUDE THERAPEUTICS 
INC [US], with a priority date of 04/14/2023. 
For more details, see fig. 10, Patent application 
in pharmaceuticals, presented in Appendices.

	y biotechnology

There are over 1600 patents in total. 
China holds more than 1,390 of these, while 
the USA has over 48. The most recent 
patent is titled “Biotechnology Extracting and 
Filtering Device “ from the Chinese applicant 
SHANGHAI RANMOBIOLOGICAL TECH 
COLTD, with a priority date of 07.04.2024. For 
more details, see fig. 11, Patent application 
in biotechnologies, presented in Appendices.

	y biorobots 

There are only three patent applications 
from Chinese applicants. One of them is 
titled “Biorobot robust motion prediction 
method incorporating adversarial training of 
applicant.” UNIV DALIAN TECH [CN], with a 
priority date of 07.09.2023. For more details, 
see fig. 12, Patent appl. in biotechnologies, 
presented in the Appendices.

The author’s comprehensive patent 

research and summarized results highlight 

the leading countries and their patent 

activities in two main high-tech fields: 

‘Digital transformation’ and ‘Medical and 

biotechnologies.’ China, with over 9,040 

patents, and the USA, with more than 4,300 

patents, hold undisputed top positions. This 

is confirmed by a publication from IMD 

presented in fig.2, “High tech patent grands”.
On the map of high technologies, the 

countries with the most patents are China, the 
USA, Japan, Korea, and Germany - each with 
over 25,000 patents, whether applications or 
already issued and active, from 2015 to 2022. 
China’s and the USA’s leadership is clear. 
Korea and Japan show remarkable progress 
as a percentage of all patents.  Research 
results of ‘national digital competitiveness’
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2. Research findings on national 
digital competitiveness

As shown in the methodology matrix, 
the assessment methods and metrics for 
‘national digital competitiveness’ are based 
on a combination of commonly available 
analytical tools, such as the IMD digital 
competitiveness ranking and GII, which is 
published annually by WIPO.

According to the comprehensive IMD 
research, which includes 57 indicators and 
sub-indicators grouped as shown above, 
covering areas such as new technologies, 
knowledge, readiness for future changes, 
human resource provision, computer and 
internet connectivity, and others, the top 15 
countries out of a total of 136 surveyed are 
Singapore, Switzerland, Denmark, the USA, 
Sweden, Korea, Hong Kong, the Netherlands, 
Taiwan, Norway, Finland, the UAE, Canada, 
China, Australia, Israel, Germany, and France.

The annual publications of WIPO - the 
Global Innovation Index for 2023 and 2024, 
along with data statistics, show that, when 
broken down by geographical regions, 
the leading countries are the USA and 
China, with Switzerland and Sweden also 
holding top positions in continental Europe. 
“The top 100 S&T clusters continue to 
be mainly located in three regions: North 
America, Europe, and Asia, with a notable 
concentration in two major economies: 
China and the United States. China, for the 
second consecutive year, leads with the 
most clusters (26) in the top 100. Followed 
by the United States (20), Germany (8), 
India, and the Republic of Korea, each with 
4 clusters.” (WIPO, 2024).

The GII Innovation Ecosystem for 2024 
report shows the USA in 3rd position and 
China in 11th position according to selected 
summary indicators related to innovation 

Figure 2. High-tech patent grands, source IMD
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Figure 3.  Digital competitiveness factors/ sub-factors, source: IMD

activity and technological capability of the 
economies of 133 countries worldwide. The 
sub-indicators consider population and R&D 
spending.

In summary: The innovation and technology 
stimulation systems of the USA and China lead 
to their top positions in advanced technology 
fields, respectively, resulting in competitiveness 

and undisputed technological leadership. This 
is demonstrated through the study of patent 
activity, market position as a global innovation 
index, and the contribution of patent rights to 
GDP in these countries. This proves the direct 
link between technological leadership based 
on patent rights and market leadership and 
national competitiveness. Meanwhile, the top 
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companies in high technology fields include 
China Mobile Communications, China Post 
Group, Huawei, State Grid, etc., from USA, 
and Apple, Amazon, Google, etc., from the 
USA.

We pose a significant question for Bulgaria: 
Where does Bulgaria stand on the global map 
of national competitiveness, GII, and patent 
activity in the leading technical sectors? The 
purpose is not to compare with technological 
leaders and neighboring countries.

On the IMD world ranking map, Bulgaria 
has been steadily losing ground over the past 
five years, and in 2024 it is in 56th place, 
behind Greece, Romania, Hungary, Turkey, 
and other neighboring countries in Europe, 
with less than 50% performance on the IMD's 
researched indicators.

The technological state of our country is 
rapidly declining — including capital, human 
resources, and innovations, as shown by the 
IMD assessment of the three main indicators.

 

Figure 4. Digital competitiveness ranking, source: IMD
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Similarly, our country has a poor position in 
the specialized analysis of 133 countries in the 
WIPO Global Innovation Index. Exceptionally 
low values for investments, including foreign 
investments reduced to 50%, and less than 
‘1’ score for implemented intellectual property 
rights and technology transfer, reflect a 
deteriorated business environment.

Despite a decline in application activity 
over the past five years, Espacenet shows 
that in 2024 there are more than 580 patents/
applications, issued patents, and UM, as seen 
in Appendix II. Most of these patents are in 

the fields of machinery, electrical equipment, 
and construction. Some of these patents are 
in high-technology fields. The three most 
recent examples are as follows: 'Intelligent 
helicopter detection system' by Akuis EOOD 
[BG]; ’System for initiation of nuclear fusion 
reactions in the decay of helium nuclei to 
helium isotopes and deuterium nuclei, and 
subsequent fusion reactions with application 
to a laser fusion reactor' by the Bulgarian 
Academy of Science; and ‘Mechanical 
cutting device of fixed guide columns of a 
Francis turbine helical chamber’ by Tehnichal 

Figure 5. Global Innovation Index, source: WIPO, 2024
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University Sofia. For more details, see Figures 

13 and 14 in the Appendices.

In addition to the results of a comprehensive 

author's study in high technology—

covering artificial intelligence, robotics, and 

biotechnology—the following findings are also 

important:

	- In the field of "Robotics," the current 
situation is as follows: there are 6 active 
patents and 8 utility models, most of 
which are owned by the Institute of 
Robotics of the Bulgarian Academy of 
Sciences. Here are some of their names: 
“Disinfection robot”, “UV disinfection 
robot”, “Floor cleaning robot”.

Figure 6. Competitiveness place of Bulgaria, source: IMD
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	- In the field of artificial intelligence, 
there are no patents; there are six UMs, 
the latest of which include: ‘System 
for managing the flow of information 
in clusters of large databases using 
artificial intelligence’ from the University 
of National and Word Economy, and 
‘Artificial Intelligence Facial Modeling 
System’ by Luchano International Ltd., 
as well as ‘Artificial Intelligence Learning 
Platform’ by Advance Human Capital Ltd.

	- In the field of measuring instruments, 
two applications have appeared in the 
last five years out of a total of 98. They 
are from the Institute of Robotics of the 
Bulgarian Academy of Sciences and the 
Tsvetan Lazarov Institute of Defense.

	- In the field of pharmaceutical products, 
the trend in patent activity appears 
unfavorable, mainly reflected by the 
activity of foreign companies within 
Bulgaria, with the last patent registration 
in 2000. It is necessary to conclude that 
there is no innovative activity from either 
Bulgarian or foreign companies in the 
manufacturing sector based on patents.

	- In the field of biotechnology, over 
60 active UMs are identified, owned 
primarily by individual inventors, such 
as biologically active compositions, 
biologically active products containing 
lactic acid bacteria, and other beneficial 
substances. Over 90% of all registrations 
are maintained for their maximum 10-
year period of protection. 

In the past five years, UMs in the field of 
biotechnology have been owned by institutes, 
universities, and other academic and legal 
entities, which is a positive trend considering 
their potential for production implementation 
and market launch. 

Based on the trends of patent activity in 
Bulgaria over the past five years, the author 
proposes the following short-term and medium-
term initiatives aimed at stopping the negative 
trends in our country's technological status 
and development and enhancing our position 
on the world map for digital competitiveness:

	- to develop the national strategy for 
structured technological and industry 
growth in alignment with the national 
competitiveness policy;

	- to prioritize funding and create favorable 
conditions for technological innovations 
in key sectors of the national economy, 
such as agriculture, food industry, general 
mechanical engineering, biotechnology in 
functional foods, and others;

	- to provide regulatory and institutional 
incentives for inventors in higher 
education institutions and research 
institutes to commercialize their work, 
encouraging the creation of spin-
off companies with personal capital 
participation from researchers, with 
ownership shares linked to the value of 
the IPR;

	- to establish a special favorable policy 
for Bulgarian companies implementing 
innovations, particularly patents and 
utility models in high-tech sectors, 
through tax and other financial 
incentives;

	- to offer training to develop management 
knowledge and skills at the national 
level in the areas of intellectual property 
rights, entrepreneurship, and technology 
transfer.

IV. Conclusion

Based on the literature review and 
data presented over a five-year period, 
the author identifies a strong link between 
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technology leadership and national digital 
competitiveness. The author clarifies the 
terms „technology leadership“ and „national 
digital competitiveness,’ and explains 
the role and importance of intellectual 
property rights in achieving national digital 
competitiveness. This may serve as a 
methodological foundation for conducting 
periodic comprehensive analyses to identify 
leading technology sectors, patent statuses, 
top countries, and prominent patent holders 
in these advanced technological areas. 
The developed and applied methodology 
for assessing “technology leadership” and 
“national digital competitiveness,” focused 
on patent rights, supports the author’s thesis 
that technology leadership and national 
digital competitiveness are interconnected 
and can be achieved and maintained through 
innovations with patent exclusivity rights in the 
leading high-tech fields, using EPO statistics.

In the new business environment—
characterized by high technological 
advancement and increasing digitalization 
of every aspect of life—a comprehensive 
analysis at the national and company levels 
should include new metrics such as those 
presented in this article—patent analysis, 
GII index, and IMD competitiveness metrics. 
This way, national economic policymakers 
and company management can develop well-
informed future plans for the development of 
new research areas, emerging technologies, 
production fields, and the overall economic 
system.

The author is committed to continuing 
analyses within the specified methodological 
framework and publishing the results for the 
purposes of economic theory and practice.
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Appendices

I. Patents in high technology fields in 2 main areas: A. Digital transformation 
and B. Medical and biotechnologies

A. Digital transformation area

	y digital communication 

Total over 10 000 patents;  the latest were submitted to applicants from China 
China – over 2800; USA – over 2300.

Figure A1. Patent appl. in digital communication, descending order, source: EPO
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	y artificial intelligence patents

Total over 4 300 Patents; the latest were submitted to applicants from USA.
China – over 3100; USA – over 2300, KR – over 300.

Figure A2. Patent appl. in AI, descending order, source: EPO

In the area of generative AI are indicated 363 patents, the latest application is from Korea.
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Figure A3. Patent appl. in generative AI, descending order, source: EPO

USA and China have leading positions with 215 and 73 patents respectivelly.
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Figure A4. Patent appl. in AI of USA, descending order, source: EPO
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Figure A5. Patent appl. in AI of China, descending order, source: EPO
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	y computer technologies 

Total over 3 000 patents; the latest were submitted of applicants from China 
China – over 2400; USA – over 200.

 
Figure A6. Patent appl. in computer technologies, descending order, source: EPO
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	y self-driving vehicles

Total over 677 patents, the last of which are from applicants from the US, China and 
Germany. 

Selfdriving vehicles patents – US – over 230, China – 158. No applicant activity in 2024.

Figure A7. Patent appl. in self-driving vehicles, descending order, source: EPO

This is against the backdrop of stable activity in the general vehicle class with leading 
applicants from the US, Japan and China, each of which holds more than 10,000 patents in 
the field. 
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Figure A8. Patent appl. in transport means, descending order, source: EPO
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B. Medical and biotechnologies area

	y medical technologies 

total – over 1300 patents, China – over 1000, USA – over 80, the lattest of which is by 
applicants from USA. 

Figure A9. Patent appl. in medical technologies, descending order, source: EPO
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	y pharmaceutical products: 

total of over 7600 patents, USA – over 1200, China – over 700,  lattest patent applications 
are from applicants from the USA, applicants from Philippines and Korea are presented as 
patents in the areas of meeting human needs.

 
Figure A10. Patent appl. in pharmaceuticals, descending order, source: EPO
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	y biotechnology: total over 1600; China – over 1390; USA – over 48, Germany – over 88

 
Figure A11. Patent appl. in biotechnology, descending order, source: EPO
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	y biorobot – only 3 patent applications by applicants from China

Figure A12. Patent appl. in biorobot, descending order, source: EPO
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II. Patents in high technology fields of  BG applicant/ with a BG priority number 

Figure A13. Patent appl. in 2024 BG priority number source: EPO
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Figure A14. Patent appl. in measurements, BG priority number, source: EPO


