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Motorsport is one of the fastest growing technological areas, 
and technical solutions related to racing cars are often subsequently 
implemented in civilian automobile manufacturing. Thus, 
development of racing cars has a direct impact on development of 
the entire automotive industry.

In the framework of the study, a patent search in the field 
of racing cars was conducted using patent databases; a patent 
analysis of the market was performed, and the features of 
patenting individual technical solutions were considered. The 
objective was to identify trends in development of patent activity 
in the field of racing car technologies. The purpose was to 

identify leading countries and organisations in terms of patent 
application and activity, and to reveal a common trend for them 
regarding racing car technologies. The analysis revealed the 
general dynamics of technology development, characterised by 
periods of confident growth and decline in activity, and the 
absolute leadership of China and Chinese organisations in terms 
of the number of applications and patents. The study can be 
applied both to determine the dynamics of technology 
development in the field of racing cars and to establish the level 
of interest of individual countries, researchers and organisations 
towards this area.
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INTRODUCTION
Motorsport is one of the fastest growing 

technological areas, requiring constant 
improvement due to its competitive nature. This 
large industry plays an important role in the 
economic sector, attracting tourists and fans from 
all over the world. However, as the popularity of 
motorsport grows, so do the problems associated 
with, among other things, the technological side. 
For example, the impact of this sport threatens 
the environment [1]. To solve this problem, the 
process of modernisation of technologies is 
constantly taking place: e. g., hybrid power plants 
are integrated into motorsport. Thus, new 
technologies appear that require legal protection 
as the results of intellectual activity.

Protection of the results of intellectual 
activity in the field of racing cars has its own 
specifics. Often, inventions in this area are not 
limited to racing competitions but are also used 
in civil automotive engineering. The results of 
intellectual property related to racing cars 
describe not only the racing cars themselves, but 
also the devices necessary for their operation, 
design features, parts, control systems and much 
more. It can be said that motorsport is a kind of 
«testing ground» for automobile manufacturers 
wishing to test the latest technological 
achievements. In addition, racing competitions 
are a strong impetus for development of 
technologies, since motorsport is largely based 
on a technological race, forcing participants to 
constantly modernise and enrich their own 
developments. In this regard, relevant are various 
scientific studies, for example, concerning 
development of motorsport within a separate 
municipality [2] for which automotive industry 
plays the role of urban development backbone. 
Even more spread are research works analysing 
the technical side, in particular the design 
features of racing cars (e. g., [3–8]). It is also 
worth mentioning research describing various 
electronic systems for racing cars (e. g., [9–15]).

The objective of the study is the analysis of 
racing car technologies using patent search tools.

The patent search was carried out using the 
Espacenet patent database by keywords (racing 
AND car OR racing vehicle; bolide AND car OR 
bolide AND vehicle; motorsport AND car OR 
motorsport AND vehicle; formula AND car OR 
formula AND vehicle), in retrospect from 2012 
to 2022, with a restriction on the IPC (International 
Patent Classification) (B60, B62, B65, B66, F16, 
G01, G05, G06, H01, H02, H08) and without 

restrictions on the countries of the priority 
application. When analysing patent activity, only 
patents for inventions and utility models were 
considered.

RESULTS
Approaches of analysis of patent indicators

The main difference in protection of 
intellectual property concerning racing car 
technologies is that it is quite difficult to keep the 
secret of production within the framework of 
racing competitions, since, according to the 
sports regulations, it is strictly forbidden to cover 
any part of the car with screens, covers and other 
parts that can hide the design of both the entire 
car and individual parts in particular (e. g., [16]). 
Of course, competitors do not have access to the 
technical side of the designs (drawings and other 
technical documentation), but engineers who are 
experts in the field are able to discern an inventive 
innovation even from the outside.

Most often, authors resort to fixing copyrights 
in relation to such developments by publishing 
scientific articles that describe the technical 
solution to one degree or another, since this is 
faster and easier.

Therefore, it is possible to note in advance 
a rather low level of patenting in the racing car 
industry. There are several reasons for this:

• The industry is developing so rapidly that 
patenting new technologies becomes meaningless. 
A technical solution may lose its relevance within 
3–4 months, and the procedure for obtaining 
a patent takes an extremely long time, which is 
critical for such a rapidly developing industry.

• Competitors can easily spy not only on the 
external expression of design features, but also 
on the essence of the technical solution.

• Court proceedings on the results of 
intellectual property in this area are quite 
expensive and take a lot of time and effort from 
companies.

• Even though most technical solutions in this 
area are protected not by patent documents, but 
by a commercial secrecy regime, there is a risk 
of disclosure of technical solutions by 
competitors, for example, with the help of 
defector employees, etc.

These nuances create a specificity of patent 
activity in the racing car industry. Probably, most 
technical solutions remain outside the field of 
view of patent analysis, due to the above factors. 
However, the level of patenting revealed by the 
study is still sufficient to draw conclusions about 
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the state of the technical industry, the pace of 
development and future trends. Therefore, the 
main purpose of the study is to demonstrate the 
development of patenting in the racing car 
industry, identify patenting features, as well as 
leaders among countries and companies.

ANALYSIS	RESULTS
Patenting dynamics

The dynamics of applications and issued 
patents for the period 2012–2022 (Pic. 
1) demonstrates the active growth of racing car 
technologies in 2014, continued until 2017. In 
2014–2017, 4197 applications and 3938 patents 
were registered, which accounts for most of the 
patent activity for eleven years-long period. The 
number of registered applications and issued 
patents is approximately equal, which indicates 
the patentability of most of the presented 
technical solutions. In 2018, there was 
a significant decline in application and patent 
activity. Subsequently, the dynamics did not 
reach the previous peak indicators. However, this 
fact can be explained by the time lag of the patent 
database, caused by the fact that many patent 
documents are still undergoing examination 
procedures, and therefore cannot be reflected in 

the open access of the search engine. Nevertheless, 
now, the results of the patent analysis demonstrate 
a trend of declining interest in patenting during 
the period 2018–20221.

Patented objects
The racing car technology market is quite 

diverse and includes many technical solutions 
aimed at achieving such technical results as 
safety, efficiency and other performance 
indicators of the car. A racing car is a complex 
system that requires both parts and devices as 
well as electronic systems. Also, depending on 
the type of competition, the requirements for the 
design of the car vary greatly. In this analysis, 
all technical solutions related to racing cars in 
general were considered, without restraints on 
the types of competitions.

As an example of such technical solutions, 
we should consider patent CN108050173B of 
Taiyuan University of Technology. This invention 
describes a bionic structure braking system for 
a Formula 1 racing car and as stated in the 
description solves the problems of low braking 
efficiency and short service life of existing 
braking systems. The described braking system 
includes a brake disc, a four-piston calliper, 

Pic. 1. Dynamics of applications and patents for the period 2012–2022 [according to the Espacenet patent database1].
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a guide bolt, two friction blocks and a return 
spring. This braking system is based on the bionic 
principle (imitation of a rough surface), which 
increases the wear resistance of the system.

Also, it is worth considering the patent 
KR102478299B1 of Honam University Industry 
(University Cooperation Centre). This invention 
describes a suspension device of a racing car 
based on the rolling phenomenon, which helps 
to improve the stability of the car when turning. 
According to the description of the invention, 
when the vehicle makes a sharp turn, the front 
wheels turn in the direction opposite to the 
rolling, thereby improving the stability of the 
vehicle when turning.

Distribution of applications and patent 
activity by countries and organisations

In the context of application and patent 
activity of individual countries, it is necessary to 
highlight the absolute leadership of China. 
Chinese applications make up 93 % of the total 
array of technical solutions related to racing cars, 
and patents –  96 % (according to the patent 
database Espacenet1). Such a large gap between 
Chinese activity and competitors is a consequence 
of the fact that many foreign companies involved 
in racing cars outsource the development of 
technical solutions to Chinese research centres 
and universities due to lower costs and faster 
implementation of developments, and they, in 
turn, secure the results of developments for 
themselves with the help of patents. This is 
confirmed by the fact that some patent documents 
have a priority application from China but are 
published in a foreign patent office (for example, 
in the USA, Japan, Italy and other countries).

Among other countries, there are applications 
from Japan, South Korea, Germany, the USA, 
France, Russia and other countries but their 
share, compared to China, in the total array is so 
small that it is impossible to talk about full-
fledged quantitative competition. Chinese patent 
documents have almost completely filled the 
market of racing car technologies, and not only 
on the national territory.

The ranking of the top 10 leading organisations 
by the number of filed applications and patents 
(Pic. 2) also demonstrates the absolute leadership 
of Chinese organisations. Only one organisation 
(TOSHIBA KK) represents Japan, while the rest 
of the ranking positions are represented by 
Chinese companies. Based on the data, it is clear 
that the distribution of filed applications and 

patents is uneven. For example, Guangdong 
University of Technology (UNIV GUANGDONG 
TECHNOLOGY in Pic. 3) ranks 3rd with 47 
applications and 23 patents. However, State Grid 
Corporation of China (STATE GRID CORP 
CHINA) has fewer applications, but more patents 
(31 applications and 31 patents).

Based on the patent search data, it follows 
that out of the total array of applicants, universities 
account for 41 % of organisations, private 
organisations –  for 56 %, and individuals –  for 
2 %. Private organisations form the largest part 
of the application and patent activity in the field 
of racing cars. For example, in the ranking of top 
organisations regarding patent activity, five out 
of ten organisations are private organisations, the 
remaining five positions are represented by 
universities. Among private organisations, there 
are both private research centres and large 
automobile manufacturing companies. For 
example, in the ranking of leading organisations 
(Pic. 2) there are such large automobile 
manufacturing companies as SAIC, FAW, BAIC.

Universities also form a large part of patent 
and application activity. For example, the Jilin 
University is the leader of application and patent 
activity (Pic. 2), entities affiliated with universities 
occupy five positions among top 10 organisations.

Individuals occupy the smallest share of the 
total array of application and patent activity. The 
identified patent documents of individuals 
describe technical solutions for the entire 
automotive industry, applicable, among other 
things, to racing cars, rather than specialised 
devices exclusively for racing cars. In this case, 
the value of patents increases, since their area of 
their application expands, but at the same time 
this confirms the fact that inventions to be used 
exclusively in racing cars are patented quite 
rarely, due to the rapid obsolescence of technical 
solutions. It is possible to extend the relevance 
of such a patent in the technology market only 
by expanding its area of application, therefore, 
often protected technical solutions in the field of 
racing cars are also applicable to general 
automotive engineering.

Publication activity
Special attention should be paid to the 

analysis of publication activity on racing car 
technologies. Patents and research publications 
together provide a complete picture of 
development of technologies and scientific 
research. Patents show which technologies are 
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protected and can be commercialised, while 
scientific publications show what research is 
being conducted and what areas are considered 
promising in the academic community. The 
analysis of publication activity was carried out 
using keyword searches similar to patent 
searches, with a limitation on the type of 
scientific publications (Articles only) in the 
Dimensions, CORE publication databases, while 
the main array of scientific publications for 
analysis was taken from the Open Alex database.

The dynamics of scientific article publications 
for the period 2012–2022 (Pic. 3) demonstrates 
a relatively uniform growth in publication 
activity. For the period 2012–2018, the number 
of annual publications increased from 708 to 993 
publications, which is the peak value for the 
entire analysed period. However, starting from 
2019 and until 2022, the dynamics begin to show 
downward trends. Thus, during the specified 
period, the number of publications decreased 
from 899 to 786, which, however, is not a critical 
drop in publication activity.

Also, the subject headings to which the 
mentioned publications belong were analysed 
(Pic. 4). The largest number of publications (358 
publications) were noted in the topic referring to 
advanced vehicle dynamics control systems, 
which indicates high interest and active research 
in this area, possibly due to the relevance and 
significance of improving the controllability and 
safety of vehicles. Also, in this ranking were 
noted publications on the topic of «Modelling 
and optimisation of composite springs of 
vehicles» (238 publications), «Aerodynamics of 
high-speed trains and vehicles» (213 publications) 
and others.

Thus, publication activity demonstrates 
a relatively uniform development trend. It is 
worth noting that the noted decline in the period 
2019–2022 is not critical and does not demonstrate 
a rapid rate of decline in publication activity, 
however, it should be considered in the long-term 
analysis of the industry. When comparing patent 
and publication activity indicators, it is noticeable 
that the peak values of publication activity are 

Pic. 2. Number of applications and patents by organisations for the period 2012–2022 [according to the Espacenet patent database1].
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much lower than similar values of patent activity. 
Nevertheless, the rate of development of 
publication activity demonstrates a more stable 
nature.

CONCLUSIONS
The patent activity analysis data shows 

that, in general, the level of patent activity in 
the racing car field has experienced both 

a steady rise and a significant decline. Even 
though most of the technical solutions are 
probably protected as know-how and are not 
available for open patent analysis, it was 
possible to trace a continuous increase in 
patent activity over the period 2014–2017. The 
bulk of the application and patent activity 
occurred during the above- mentioned period, 
after which a decline in activity was observed. 

Pic. 3. Dynamics of publications of scientific articles for the period 2012–2022 [according to the Open Alex database].

Pic. 4. Number of publications of scientific articles by subject topics for the period 2012–2022 [according to the Open Alex database].
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Regarding the application and patent activity 
of individual countries, the undisputed primacy 
of the world leader –  China –  was revealed, 
both in the number of applications related to 
racing cars and in the number of patents issued. 
China also leads in the number of the most 
active organisations and is unlikely to give up 
its position in the coming years. The leading 
role in application and patent activity for 
racing car technologies is played by private 
organisations and universities, providing most 
of the technical solutions.
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