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1. Introduction

One of the most characteristic phenomena of the XXI century is the intellectualization of world trade, that is,
the growth of the share of the “intellectual” component in goods and services. The intellectual property rights
(IP) has long been an important element of economic development and the object of national security in de-
veloped countries, it is this group of countries most actively advocating for strengthening the protection of IP
rights and the protection of national security within both bilateral and regional and multilateral treaties.

Most developing countries, unlike the developed ones, historically have not focused on the formation of an IP
rights protection system, but the deepening internationalization of the world economy has led to the extreme
regulation of IP rights within the multilateral trading system and national security became extremely important
for the whole world community.
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2. Literature Survey

Currently, a certain theoretical and practical scientific base has been accumulated on this issue. The study of
the role of innovation and intellectual capital in the economy at the macroeconomic level was carried out by
such scholars as (Acur & Englyst, 2006; Ahmad & Schroeder, 2011; Christensen & Bower, 1996; Fink, 2001;
Nooriaiee & Pour; 2013; Sabherwal & Chan; 2001; Taubman, et al., 2012; Sagiyeva et al., 2018; Ma et al.,
2018; Zhou, Ch., 2018; Tvaronavicien¢, 2019; Koval et al., 2019; Bezpalov et al. 2019; Petrenko et al., 2019).
The significance and the need for a deep analysis of this problem is strengthened by the constant expansion of
the range of issues affecting the IP rights (activities of mediators: exchanges, auctions, IP clearing companies,
the rapid development of Technology Transfer Offices and adherence to national interests and security).

The aim of the study is to comprehensively study the features of the world market of the IP objects and support
of national security of countries in the conditions of the world economy system globalization.

3. Methods

The development of the system of protection of IP rights and national security can not be achieved without an
analysis and conclusions about how the liberalization of trade in intellectual property objects contributes to the
development of world trade. These issues are relevant for the Russian economy, since the existing intellectual
potential and further innovative development of the economy can become the source of obtaining competitive
advantages in the world arena through the effective use of IP objects. The intellectual property acquires the form
of intangible assets through the IP system and becomes an integral part of the trade in the knowledge economy
(Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS Agreement); Tvaronaviciene,
2018). The most important indicators of the world market of intellectual property objects are:

— purchase and sale of licenses;

— payment of royalties;

— number of patent applications;

— number of registered trademarks;

—registration of other IP objects.

In order to assess the state of the world market of intellectual property objects, it is necessary to consider each
of these components.

4. Results
The statistical data provided by the WTO allow us to trace the dynamics of changes in payments for the use of

intellectual property objects in a regional context and to identify IP regions that are the most involved in the
international trade (Table 1).
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Table 1. Geographic structure of world exports of IP in terms of received payments
for the use of IP objects, billion dollars, US dollars

Indicator / Volume, billion US dollars World share,% Changes, %
Region 2012 2013 2014 2015 2016 | 2017 | 2012 | 2017 |2012-2017| 2016 | 2017

Total 240 290 295 285 305 295 100 100 4 4 -3
Northen America 96 124 128 136 135 131 45.6 44 3 0 -3
South and Central America 1 1 1 1 1 1 0.3 0.4 14 -2 19
Europe 103 123 120 103 119 113 39.5 38 3 5 -5

EU (28) 85 103 99 83 101 98 30.7 33 6 12 -3

CIS 1 1 1 1 1 1 0.2 0.3 10 -10 2

Africa 1 >0.01 | >0.01 | >0.01 | >0.01 | >0.01 | 0.1 0.1 -1 2 -9
Near and Middle East 1 1 1 1 1 1 0.2 0.3 15 8 -12
Asia 35 39 42 43 50 50 14.1 17 8 15 0

Source: Developed by the authors according to the source World trade statistical review, 2018

So, the main payments for the use of intellectual property belong to North America and Europe - about 82% of
all payments in total in 2017. Even though the shares of North America and Europe for the given period (2012-
2017) has decreased insignificantly (by 1.6 and 1.5% respectively), positive growth rates allow us to conclude
that North America and Europe will preserve the leading position among exporters in the world IP market in
the near future and will continue lobbying their interests in the field of intellectual security in the formation of
an international system for regulation of trade in IP objects, first of all, through the signing of preferential trade
agreements (PTA).

It should be noted the growing role of Asian countries, whose growth was 2.9% from 2012 to 2017. The analy-
sis of the dynamics of statistical data confirms the conclusion that since 2002, the role of this region in the world
trade in IP has increased significantly, and in 2016 there was a significant increase (15%), compared with the
region of North America, which has zero dynamics (World trade statistical review, 2018). Nevertheless, a sharp
deceleration in growth was observed in Asia in 2017 compared to the previous year, which can be explained
by the intensification of the regimes of IP trade in relation to this region, and, as a consequence, the decline
in participation in world trade in intellectual property and the beginning of trade disputes between the United
States and China (Drobyazko S., 2017; Drobyazko S., etc., 2019).

The positive dynamics was observed in the Near and Middle East, South and Central America and CIS coun-
tries. However, there was reduction of payments for the use of intellectual property in 2017, mainly in the coun-
tries of the Middle East, where the reduction was 12% compared with the previous year. The negative growth
rates in 2017 were also observed in the African Region (-9%), where this trend is long term during 2012-2017,
indicating the passive participation of the region in international trade in IP objects and fall in IP security of
countries.

So, the world leaders among recipients of license fees and royalty payments are mainly developed countries
such as USA, Japan, South Korea and, of course, the EU (Fig. 1).
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Fig. 1. The main recipients of payments for the use of IP objects for 2003-2017, %

Source: Developed by the authors according to the source International Trade Statistics Yearbook

We note that the share of the US, EU and Japan is a total of 86% of global revenues from license fees and
royalties. The China share among global recipients is not so great and is less than one percent. China is ranked
fourth among the major world payers of royalties and license fees, which makes it the largest consumer of IP in
developing countries and countries actively form national intellectual security system (Table 2).
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Table 2. The main countries payers of royalties and license fees in 2017

No. Importer Amount of payments, mln. US dollars. US dollars
1 EU 143478
2 US dollars 42141
3 Singapore 22230
4 China 22614
5 Japan 20916
6 Switzerland 12351
7 Canada 10229
8 South Korea 10369
9 Russia 8039

10 Thailand 3971

Source: WIPO Copyright Treaty (WCT)

In addition, we can see from Table 2 that the number of world taxpayers does not qualitatively differ from the
world’s recipients of license fees and royalty payments, with the exception of some nuances. Among the paying
countries, unconditional leadership belongs to the European Union ($ 143,476 million US dollars), and not to
the USA (42,141 million dollars), which occupy only the second position.

On the basis of these data, it is possible to make a logical conclusion that it is precisely such states as the US,
EU countries and Japan that effectively manage existing intellectual property objects on a global scale, have
stable positions in the field of national security, and companies of these countries competently use the competi-
tive advantages created both on the international and on the domestic market. According to WIPO statistic data,
the highest number of applications for patent protection is noted in high-income countries, due to the orienta-
tion of most of these countries towards the innovative type of economic development. However, one can not
ignore an important tendency: starting in 2012, there is a sharp increase in the number of applications from
the group of countries with a higher incomes than average and a reduction of the gap with the leaders of the
countries by this indicator (Fig. 2). To explain this phenomenon, a deeper analysis of the countries of the world
and IP objects should be conducted.
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Fig. 2. Number of patent applications by country group (including PCT applications) in 2003-2017

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018
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Data presented in Fig. 2 confirm that in recent times international cooperation has intensified in some areas.
This trend is most clearly represented at the level of private international patenting. For 1998 to 2016, the
number of applications for a patent, including in accordance with the International Patent Cooperation Treaty
(PTC), has consistently increased, with the exception of only the crisis of 2009. At that, the United States be-
came the undisputed leader in the number of international applications filed under the PCT procedure by the
end of 2017. Figure 3 shows data from other countries that are leading on this indicator in 2017.
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Fig. 3. Top 10 world leaders in 2017 (except for USA) that filed an international application under
the PCT procedure, % (the volume of applications for international patent
from USA (100%) was taken as the basic indicator)

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018

Fig. 3 graphically shows that the demand for internatinal protection of the IP objects and formation of the in-
tellectual safety using the patenting system is basically formed by the developed countries, which companies
lead active activities in the world market. In addition, it is also promoted by regulatory systems based on the
international agreements and recommedations. In addition, fig. 3 shows that the list is provided mostly by the
countries with the high level of income (China is the exception) The most active use of the international patent
system, with the exception of the USA, was demonstrated by the representatives of Japan, Germany and China,
while the number of applications from Japan exceeds similar figures in Germany more than 2 times, but still
does not reach the level of the United States.

The statistical analytics presented at the end of 2017 does not reflect significant changes among the number

of those most actively using the system of patenting of countries, except perhaps one important fact, clearly
shown in Fig. 4.
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Fig. 4. The total number of patent applications in the US and China, including applications under the PCT procedure

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018

So, from 2013 to 2014, China became the world leader in the number of patent applications received, being
ahead of the USA. At the same time, analyzing the growth rates of this indicator in the given countries for
2013-2017, and given the significant figures shown by China, one can assume that China’s leadership in the
near future will intensify (Table. 2).

Table 2. The growth rates of the number of patent applications in the USA and China over 2013 to 2017

. Number of applications, pieces Growth rates,%
Year / Indicator - -
US dollars China US dollars China
2013 490226 391177 - -
2014 503582 526412 3 35
2015 542815 652777 8 24
2016 571612 825136 5 26
2017 578802 928177 1 13

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018

A similar situation is observed in the number of applications for trademarks: in 2017, China received almost 5
times more applications than the US Patent and Trademark Office. So, we can conclude that China has not only
become a world center for the protection of intellectual property, but also maintains high growth rates, contrib-
uting to consolidating this leadership and strengthening the level of national security. Exceptions can only serve
as indicators of the number of applications for registration of industrial designs, which show a negative growth
rate, but this trend is characteristic not only for China, but also for the world as a whole.

Another global trend is the increase in the number of patent applications for inventions from 1.4 million in
2003 to 2.14 million in 2013, the first time exceeding the figure of 2 million. Today, according to the latest data
of WIPO (World Intellectual Property Organization), more than 2.7 million patent applications were filed in
2017. Such significant growth took place in several stages: in 1980s, largely at the expense of Japan, the leader-
ship later passed to the countries of Europe and the United States of America, then in the 1990s the Republic
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of Korea joined them and, relatively recently, but demonstrating unprecedented growth rates, as previously
presented, China.

At the same time, in 2002 and 2009, there was a decline in the world - the reduction in the number of applica-
tions for a patent was about 1.1% and 3.5% respectively, compared to the previous year, due to the reduction of
world GDP and crisis phenomena in the world economic system, first of all - the stagnation of industrial pro-
duction, which has a direct correlation with the intensification of patent activity - but in subsequent years there
was a significant increase, in 2017 by 4,5%. Thus, the long-term trend in changing the number of applications
for patent protection in the new millennium remains upward, which is due to a larger increase in the number
of applications filed with US Patent Offices and, in the first place, China (The Global Information Technology
Report).

There are several reasons for such a rapid growth of patent operations, including those that are specific to cer-
tain countries and industries. However, two key factors can be distinguished (Yang et al., 2015).

First, the analysis of such categories of global patents as “initial applications”, which means the registration of
a practically new invention, and “further applications” - applications for the same invention in different coun-
tries - shows that the latter provide a little more than half of this growth over the last 12-15 years.

Secondly, given the pace of change in world expenses on R&D, we can conclude that the growth of patenting
was mainly due to investment in knowledge in the world as a whole. However, trends in patenting and spending
on R&D differ markedly in different countries and regions, with important features of conduction of innovation
activities by resident companies (Lii & Kuo, 2016).

The rapid increase in the number of patent applications, in turn, raises concerns about the growth of patent port-
folios of individual TNCs that are eligible for a priority application and impede innovation by jointly-owned
companies, including small and medium-sized businesses (joint innovations), which leads to slowing down
scientific and technological progress and the development of the world economy, given the concentration of
advanced technologies in the hands of several world corporations.

The world trade in patents shows robust growth in the field of so-called sophisticated technologies. Econo-
mists define complex technologies, such as those that consist of a multitude of individual inventions with the
possibility of a broad patent holder, that is, those that include several patents, the owners of which are often
several individuals. For example, sophisticated technologies include the majority of ICTs, which have been ex-
periencing rapid growth over the past three decades. However, economic research shows that the rapid growth
of patenting in the field of sophisticated technologies and subsequent license trading are due to changes in the
company’s innovative strategies (Limba, et al., 2019). Patents allow companies to specialize in any area, which
in turn allows them to be both more efficient and innovative. In addition, patents allow companies to flexibly
manage their intellectual resources: determine what should be kept in secret and what can be sold to maximize
profits while maintaining an appropriate level of security (Zambon, 2017).

The research in the field of semiconductor manufacturing showed that firms are actively expanding the patent
portfolios. One of the reasons for this is the desire of the company to provide freedom of activity in its innova-
tion space and acquire ownership of intellectual property. Another factor motivating the formation of patent
portfolios is the desire of companies to strengthen their positions in the negotiations in harmonizing the condi-
tions of mutual licensing, which are often needed for the commercialization of new technologies.

In addition to this industry, the growth of patent portfolios is noted in other high-tech sectors of ICTs, in par-
ticular in the field of telecommunications, software, audio and video production, optics and the relatively young
sectors of smartphone and tablet computers. However, despite the fact that these “portfolio races” often occur in
industries that are an important driving force behind technological progress, there are fears that they can slow
down or even counteract cumulative innovation processes. In particular, entrepreneurs with a large number of
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cross-patent rights may refuse further research or postpone plans for the commercialization of promising tech-
nologies (Stankevicius & Luksaité, 2016).

However, with a very thorough study of the relationship between patenting and the intensification of interna-
tional trade in licenses, very little attention is paid to the study of demand for the protection of trademarks.
According to the authors, this study may contribute to obtaining important information about the world of IP
objects trading, given the tendency to intellectualize the economy and the growing role of this IP object.

As presented in Fig. 5, there was noted a reduction in the number of applications for registration of trademarks
(absolute growth rates made up 5%) only in crisis 2009, however, in 2012 there is a sharp increase in this in-
dicator (an increase of 9%) and a significant excess of the pre-crisis level already in 2013 with further growth.
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Fig. 5. The dynamics of the number of applications for trademarks in the world, 2004-2016

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018

Today’s realities are that more than half of global applications for trademark registration go to countries with
middle and low income, Latin America and Caribbean countries are slightly expanding, and patent offices in
Asia are prominent recipients of applications (Leese & Wittendorp, 2017).

For a more in-depth analysis of the global demand for trademark protection, it’s worth considering how the
same indicator has changed specifically for markets in some countries.

The active development in the field of trademark protection was received by the Japanese Patent Office at the
beginning of the 1970’s, and in the US Department of Patents and Trademarks in the middle of the decade,
other countries began to develop the institutes and mechanisms for registration of trademarks later (Schuelke,
2018). Fig. 6 shows the dynamics of filing applications for registration of trademarks in some patent offices in
the world.
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Fig. 6. Number of applications for trademarks in national departments, 1980-2016

Source: Developed by the authors according to the source Handbook of Statistics, 2018

As can be seen from the data presented, the Japanese Patent Office was the unconditional leader in the number
of applications for trademarks received by the mid-1990s. However, in 1995, there are roughly the same level
of applications in the departments at once in three countries: USA, Japan and China. After that, since 2001,
there has been a reduction in applications in Japan, and China becomes the world leader in the number of re-
ceived trademark applications, and today, as in the case of patent applications, it significantly outpaces the US
Patent Office for this indicator.

This is partly due to the policy pursued by the Chinese government, as well as the high rates of growth of the
country’s economy during this period. Given the current level of globalization of the world community, the
crisis of 2008-2009 significantly affected the number of applications received by the Chinese department (nega-
tive growth rate of 2% was observed), however, the pre-crisis level was quickly reached, and there has been a
sharp increase in the number of applications for registration of trademarks since 2013.

Compared to Chinese and American departments, similar departments from Brazil, Japan and India receive
substantially fewer applications, but these economies are among the 20 leading countries in the world in terms
of the number of patent applications (Patent Cooperation Treaty, PCT).

Thus, the data presented in Figures 5 and 6 allows us to conclude that increased activity in the field of regis-
tration of trademarks in high-income countries began at 10-15 years earlier than in middle-income countries,
but a sharp increase in the number of applications is seen in the last group of countries, and the global de-
mand for trademarks continues to grow steadily since 2009. This trend can serve as a factor in intensifying
the participation of these countries in the worldwide turnover of IP objects and strengthening the level of
national security.
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However, it should be noted some difficulties and mistakes in the comparison of data from the patent offices of
the world due to the difference in the institutional mechanisms of registration of trademarks, in particular - dif-
ferences in the system of filing applications. There is a system for filing applications for a single class of goods
and services (in the WIPO terminology it is called a single-class filling system) and a system for application for
several classes of goods and services (in WIPO terminology, multi-class filling system). In the case of use of
the first one (one class), the applicant shall submit a separate application for each class of goods and services in
which the trademark will be used. Such a system is used, for example, in Brazil and China. The second system
(the multi-class one) is characterized by the fact that the applicant submits a single application, which specifies
all classes requiring protection (Jorfi et al., 2017; WIPO Copyright Treaty (WCT). This mechanism is used in
most European countries, USA, Japan, and others.

So, direct comparison of the number of applications in different departments, in other equal conditions, will
always outweigh the amount for the benefit of countries that use the system for application for a single class
of goods and services, that is, such a comparison gives false results. This can be avoided by comparing vol-
umes based on the number of classes on which applications are submitted, which allows the WIPO statistical
database system to be used for analysis (Dzwigol, H., Aleinikova, O., Umanska, Y., Shmygol, N., & Pushak,
Y., 2019).

Another problem in comparative analysis of statistical data on the number of applications submitted for regis-
tration and protection of a trademark is the requirement for proof of use of the trademark before registration.
In countries where legislation is loyal and this requirement is not forthcoming, manufacturers can file multiple
trademarked applications without planning to use them immediately, or just creating favourable conditions for
the market entry of similar goods, increasing barriers to entry for competitors (Schwab, 2016)

Among the important factors influencing the number of applications for trademarks, it is necessary to distin-
guish the rates of economic growth, which are directly correlated with the growth of investment in innovation
and, as a consequence, leading to activation of the activities in the field of IP. Obviously, by creating an innova-
tive product, the company seeks to maximally protect its product, while using the symbiosis of various ways
of protection of intellectual property: after the expiration of the patent, trademarks permit the life cycle of the
patented product to be extended (Holovatyi, M.,2014).

It should be noted that in the process of deepening industrialization in a group of developing countries and
gradually increasing the share of service sectors in the economies of low and middle income countries, the use
of the registration system, including international trademarks, is being developed and intensified. The growth
rates are mainly due to the development of business, communications and financial services, as well as health
care services. However, the share of applications for trademarks on products still exceeds the share of applica-
tions for trademarks for services, and this situation is noted even in countries that are in the post-industrial stage
of economic development with a high proportion of service sectors (USA, UK, Australia, France, Germany,
etc.) (Isoda, 2018). At the same time, more applications for trademarks are served abroad.

Due to the globalization of the world economy, the development of the Internet and the pursuit of economic ac-
tivity in the virtual space has a special impact on the growth of the use of trademarks. Manufacturers understand
that without being able to evaluate the goods physically, the buyer will try to employ other methods to check
the quality and characteristics of the intended purchase, and a well-known and familiar trademark can play a a
decisive role in making a decision (Nielsen et al., 2017).

With regard to the world market of such objects as useful models and industrial designs, then Table 4 presents
the main participants in this market and the demand that they put on these objects.
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Table 4. Geographical division of applications for IP in 2016

Country Patents Trademarks Industrial designs Useful models
China 928177 2104534 564555 868511
US dollars 578802 341902 35378 -
Germany 65965 70554 7392 14741
Japan 325989 124602 29738 7095
South Korea 210292 160644 64574 9184
France 16533 90674 4782 424
Italy 9382 40016 1434 2497
UK 23040 54525 5084 -
India 42854 222235 9309 -
Total in the world 2680900 7449394 1138400 948900

Source: Developed by the authors according to the source World Intellectual Property Indicators, 2018

Totally these countries have: 83% of all applications for patents, 44% of applications for trademarks, 63% of
applications for industrial designs. At the same time, China accounted for 49% of world demand for industrial
designs and 92% of world demand for utility models. So, the largest Chinese TNCs, along with several national
universities, are leaders in the world market for IP objects.

5. Discussion

It is worth noting that not only Chinese but also large multinational companies around the world seek to protect
IP abroad, which has been reflected in the increase in the number of international applications. The growth in
demand for services and the expansion of the geographical coverage of the Patent Cooperation Treaty system,
as well as Madrid (trademark registration) and the Hague systems (registration of industrial prototypes) (Euro-
pean Innovation Scoreboard (2018).

To summarize, there are several reasons for the growth of the world market of IP objects. One of them is an
increase in the role of intellectual property in international economic relations. This tendency promotes the
aspiration of the right holders to expand the geographical coverage of the application and, of course, the pro-
tection of IP objects. In addition, the growth of world trade in industrial property is due in part to the involve-
ment of an increasing number of countries in world trade and as a consequence of the registration of the same
invention in different countries (“secondary” applications) (Bigo, 2001). The globalization has contributed to
the strengthening of IP protection regimes in many countries and the emergence of special interest of economic
entities in enterprises that are based on knowledge and information.

The development of technologies (nanotechnology, bioengineering, ICT, etc.) and an increase in the domestic
demand of innovative enterprises, the behaviour of which reflects a change in the role of intellectual property in
the economy at the national level is equally important. The growth of R&D expenditures in certain industries,
coupled with a reduction in the lifecycle of many products, provided additional incentives for companies to
use existing IP rights as competitive advantages (International Convention for the Protection of Performers,
Producers of Phonograms and Broadcasting Organizations).

So, the analysis of the market of IP objects shows that in the last two decades there has been a sharp increase in
the number of patent applications, trademark applications and other types of IP, along with minor fluctuations
in license payments for royalty rates. This conclusion suggests that the global IP market is at an early stage of
development and is only being formed. The reason for this phenomenon is not only the globalization of the
world economy, but also the active activities of TNCs, which place their research units in different countries
around the world. However, it is almost impossible to estimate how much of the intellectual property in world
trade has grown in relative terms, as the innovations, which are often associated with them, are accompanied
by technological breakthroughs and international exchange of knowledge.
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Conclusions

One of the key indicators of the intensification of international intellectual property trade is the scale of demand
for IP rights, including international ones. The highest number of applications for patent protection is noted in
high-income countries, due to the orientation of most of these countries towards the innovative type of eco-
nomic development.

There is also an increase in the number of applications from the group of countries with a higher incomes than
average and a reduction of the gap with the leading countries by this indicator. At the same time, China is dem-
onstrating the highest rates of increase in the number of applications for both patent protection and trademark
registration. According to the author, China has not only become a world center for the protection of intellectu-
al property and national security, but also maintains high growth rates, contributing to consolidation of leading
positions in the near future. The analysis of the “initial applications” and “further applications” for obtaining
a patent makes it possible to draw a very important conclusion that applicants are increasingly seeking to pro-
tect their intellectual property abroad and all in more countries, reflecting the growth of economic integration.
Given the pace of change in world expenses on R&D, we can conclude that the, the growth of patenting was
mainly due to investment in knowledge in the world as a whole.

The globalization has contributed to the strengthening of IP protection regimes in many countries and the
emergence of special interest of economic entities in enterprises that are based on knowledge and information.

The development of technologies (nanotechnology, bioengineering, ICT, etc.) and an increase in the domestic
demand of innovative enterprises, the behaviour of which reflects a change in the role of intellectual property
in the economy at the national level is equally important. The countries such as the United States, EU and Japan
most effectively manage existing intellectual property objects globally, and companies in these countries are
competent to use the competitive advantages they create in the international and domestic markets. The growth
of R&D expenditures in certain industries, coupled with a reduction in the lifecycle of many products, provided
additional incentives for companies to use existing IP rights as competitive advantages. The internationaliza-
tion is a major factor in the growth of demand for such IP forms as trademarks and patents.
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