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The aim of the article is to study the main direc-
tions of scientific and technical cooperation
between Ukraine and China in the context of
ensuring the synergy of intellectual capital to
achieve a stable level of their international com-
petitiveness in the long run in the context of glo-
balization. It is shown that international scientific
and technical cooperation allows member coun-
tries to effectively integrate into the global innova-
tion system on a competitive basis through the
synergy of their intellectual capital. The role of
intellectual capital in ensuring the international
competitiveness of countries is explored. The
growth of intellectual capital has been estab-
lished to be ensured through development activi-
ties of its components (human capital, organiza-
tional capital, consumer capital and information
capital), affecting each other, and the synergy
of intellectual capital at global and national le-
vels. A scientific and methodological approach
to determine the synergetic effect of international
scientific and technical cooperation achieved
through the synergy of intellectual capital of the
participating countries is proposed. Based on the
analysis, the most promising areas of scientific
and technical cooperation between Ukraine and
China were identified.

Key words: intellectual capital, international sci-
entific and technical cooperation, synergy, glo-
balization.

Llesblo cmambU si8/1siemcsi U3ydeHusi OCHOB-
HbIX HarpaeneHuli Hay4HO-MEXHUYECKO20 com-
pydHuYecmsa Mexdy YkpauHol u Kumaem 8
KOHMeKcme 00ecrieyeHusl CUHepauu UHMesI-

JleKmyasibHo20 Karumasia 0719 O0CMUXKEHUSs
CmMabu/ibHo20  YPOBHA  UX  MEXAyHapOOHOU
KOHKYpeHmocrocobHocmu 8 00/120CPO4HOL
repcriekmuse 8 yC/I0BUSIX  2/106a/1u3ayuul.
NoKasaHo, 4Ymo MexdyHapoOHOEe Hay4HO-Mmex-
Hu4eckKoe compyOHUYeCMB0 10380/15em cmpa-
HaM-ydacmHuyam 3ghgheKmusHO UHMe2pupo-
BambCsl B8 MUPOBYHO UHHOBAUUOHHYIO cucmemy
Ha KOHKypCHOU OCHOBe 3a cuem CcuHepauu
UHMesI/IeKmyasibHo20 Karumasia Smux Cmpak.
MokasaHa posib  UHMESIeKmya/lbHo20  Karu-
masnia 8 obecrieyeHuU MexOyHapOOHOU KOHKY-
peHmocrocobHocmu  cmpaH.  ViccnedosaHue
roKasa/sio, 4Ymo pocm UHMESIeKMya/lbHO20
Kanumasia docmuaaemcs 3a cyem npUMeHeHUst
Meponpusimull 1o passumuio e20 CoCMas/isiko-
wux (Yenoseyecko2o karnumasty, opaaHu3ayu-
OHHO20, MOMPE6UME/TIbCKO20 U UHEhOPMaYUOH-
HO20 Kanumavsy), Komopble 83aumModelicmsytom
dpya ¢ dpyaoM, a makxe CuHepauu UHMe//1ek-
MyasibHO20 Karumasia Ha PasiuyHbIX yPOBHSX
(2/106a/1bHOM U HAUUOHa/IbHOM).  ABmopamu
MPeOsIoKeH Hay4YHO-Memoouyeckuli nooxood K
orpedesieHUd CUHEp2emuYecKkoz2o aghghekma
om  MexoyHapoOHOU  Hay4HO-MexXHUYecKol
Kooriepayuu, 0ocmuaaemo20 ymeM CUHep-
2UU  UHMeJIieKmya/lbHo20 Kanumasa CmpaH-
y4YacmHuy. Ha ocHose nposedeHHo20 aHa/lu3a
onpedesieHbl camble NepcrekmusHble Hanpas-
JIEHUS  HaYYHO-MEXHUYECKO20  CompyOHUYe-
cmsa Mexoy YkpauHol u Kumaem.

KntoueBble crnoBa: uHmesiekmyasibHbill Kanu-
masi, MexoyHapoOHOe Hay4HO-MEXHUYECKoe
COmpyOHUYeCMB0, CUHep2UsI, 2/106a/1U3ayust.

B ymoBax rocusieHHs 206asizayitiHux npoyecis HayKoBo-mexHidHe crigpobimHULMB0 CMBopHE MepedyMosU A/151 EKOHOMIYHO20 3p0CMaHHS1 KpaiHu, Mosiir-
WeHHs1 006pobymy ma iHmezpayji' y csimosuli eKOHOMIYHUL MpPocmip, WO Had38uYaliHO BaXK/IUBO 07151 KOXHOI kpaiHu c8imy, 3okpema, YkpaiHu ma Kumaro.
Memoto cmammi € BUBHEHHST OCHOBHUX HarPSIMKIB HaYKOBO-MEXHIYHO20 CrliBpobimHuULymMBa Mix YkpaiHoto ma Kumaem 8 KOHmeKcmi 3a6e3neqeHHs1 CUHepail
IHmMenekmyasabHo20 kanimasty 07151 00CSi2HeHHST Cmabi/IbHO20 PIBHST IX MKHaPOOHOI KOHKYPEHMOCTPOMOXHOCMI y A0B20CMPOKOBIL Nepcriekmusi 8 yMoBax
2/106anizayji. [/151 ii docsigHeHHs1 BU3Ha4eHO Memu nepedbaqeHo BUPILLEHHST Makux 3as0aHb: 00C/IIOUMU CYMHICMb iHMEesIeKmya/ibHo20 Karimasty ma Bu3Ha-
yumu Uio20 posib y 3abe3rnedeHHi MKHaPOOHOI KOHKYPEHMOCTIPOMOXHOCMI KpaiHu; 00C/IioUMU HayKoBO-MeXHIYHe CrispoBIMHUYMBO Sk BaX/IUBY CK/1adosy
MDKHaPOOHUX €KOHOMIYHUX BIOHOCUH 8 yMOBax 2/106a/1i3auji; poaHasiizysamu KOHKYPEeHMHI no3uyii YkpaiHu ma Kumato 8 MiXHapOOHOMY HayKOBO-MmexHid-
HOMy cepedosULYi; BUSHaHUMU 0COB/IUBOCMI GBOCMOPOHHL020 HaYKOBO-MEXHIYHO20 CriiBpOGIMHUYMBA 8 eroxy 2a06asi3auji; BUsHa4YUMU pesy/imamu ma
docsizHeHHs1 Kumaro ma YkpaiHu 8 po3sumky asiayitiHoi ma pakemHo-KOCMIYHOT MEXHIKU. BCmaHOB/IEHO, W0 MIXKHapPOOHe HayKOoBO-MEXHIYHE CrliBpoBImHU-
4maso 003B0IsiE KpaiHam-yHacHUUsIM eqhbeKmuBHO iHmezpysamucsi y C8imosy iHHoBayjitiHy cucmemMy Ha KOHKYPeHMHUX 3acadax 3a paxyHOK cuHepeaii iHme-
JIeKmyasibHO20 Karimasly Yux kpaiH. [TokasaHo po/ib iIHmesiekmyasibHo20 Karimasty y 3a6e3reqeHHi MXXHapOOHOI KOHKYPEHMOCTIPOMOXHOCMI KpaiH. Bcma-
HOB/IEHO, WO 3p0CMaHHS1 IHMesIeKmyasibHO20 Karlimastly MOX/IUBO 3abesredumu 3a paxyHoK akmusisayjii 3axo0ig 3 po3sumky (1020 Ck/iadosuX (/1H0OCbKO20
Karimasty, opeaHizayitiHo2o, CrioXuB4020 Kariimasty ma iHghopmauiliHo2o Kanimarsy), siki B3aemMo0iomb 0OUH 3 00HUM, & MakoX cuHepeil iHmesiekmyasnbHo20
Karimasty Ha Pi3HUX pIBHSIX (2/106a/1bHOMY ma HaUiOHa/TbHOMY). 3arporioHOBaHO HayKOBO-Memoou4HUU ioXid 00 BUSHAYEHHSI CUHep2emuYHuUll echekmy 8io
MDKHapOOHOI HaYKOBO-MeXHIYHOI Koorepayji, LWo aypmyemscsi Ha CUHepaIl iHmesiekmyasibHo20 karimasty KpaiH-y4acHuUb. Ha 0CHOBI MposedeHo20 aHaslizy
BU3Ha4eHO HalbiyibLW MepcrekmuBHI HarPSIMKU HayKOBO-MeXHIYHO20 crispobimHuUymBsa Mix YkpaiHoo ma Kumaewm.

KntouoBi cnoBa: iHmesiekmyasibHUll karimas, MiXKHapoOHE HayKoBO-mexXHIYHe CriBpo6IMHUYMBO, CUHEPRIS, 2/106ani3ayjs.

Statement of the problem. In the age of
globalization, particular attention is being focused on
one form of international economic relations — inter-
national scientific and technical cooperation. Science
and technology create the preconditions for economic
growth of the country, improvement of well-being and

integration into the world economic space, which is
extremely important for every country in the world,
including Ukraine and China.

The relations between Ukraine and China are
crucial in terms of geopolitical factor, which is
manifested in the proximity of the positions of both
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countries on the key problems of modern political
development, the absence of acute problems in
bilateral relations. Countries are gradually taking joint
steps towards mutually beneficial cooperation, since
they both have a common goal — integration into the
global economic community through the development
of an innovative economy. This orientation can turn
these countries into strategic partners, especially
in the field of scientific and technical cooperation,
which will ensure their international competitiveness
through the synergy of intellectual capital of both
countries. Therefore, it is relevant to consider ways of
productive development of the international scientific
and technical cooperation between these countries.

Analysis of the recent research and publi-
cations. The issue of the impact of globalization on the
development of economic systems has been studied
by domestic and foreign scholars, in particular [1-4].
The works [5-9] are devoted to the study of the role
of intellectual capital in the formation of sustainable
competitive advantages and competitiveness of
enterprises and countries. However, despite thorough
scientific research, the problem of scientific sub-
stantiation of the intellectual capital synergy ensuring
the long-term competitiveness of member countries
of international scientific and technical cooperation
remains unresolved.

Formulation of the goals of the article (task
statement). The objective of the article is to
examine main directions of scientific and technical
cooperation between Ukraine and China, ensuring
synergy of intellectual capital to achieve their stable
international competitiveness for long term in the
context of globalization. To achieve the goal, the
following tasks are supposed to be solved, namely:
to study the essence of intellectual capital and it role
in ensuring international competitiveness of country;
to characterize scientific and technical cooperation
as an important component of international economic
relations in the context of globalization; to analyze
the competitive position of Ukraine and China in
international scientific and technical environment; to
identify the features of bilateral scientific and technical
cooperation in the era of globalization; to determine
the results and achievements of China and Ukraine
in the field of rocket and aircratft.

The main body. Globalization processes of today
consist of the large-scale processes of economic
and political, and socio-cultural integration (related
to rapprochement, ordering of relations in spatial
aspect) and unification (reduction to a single basis,
standardization). The consequences of globalization
are informatization of society together with the spread
of information and communication technologies
(computers, software, storage and audiovisual sys-
tems, telephone lines and wireless connections, etc.),
the Internet; the exchange of results of production
underpinning the international division of labor has

become more productive, because over the years
economically profitable specialization and exchange
between regions and countries has become evident;
economic tasks are increasingly being solved on
a joint basis — through partnership efforts, which is
an international production cooperation; the result
of globalization is overflow, movement of resources
(natural, material, financial, labor); the interconnection
and adaptation of national economies, namely
international economic integration and the creation of
a single global market.

Globalization serves as the basis for the trans-
formation of international economic relations, which
is a system of relations between entities from different
countries regarding the production, distribution,
exchange and consumption of goods, services,
capital, ideas in the context of resource constraints
and international division of labor within the World
Economy. One of the main forms of the international
economic relations is international scientific and
technical cooperation, covering trade in licenses,
joint scientific development, implementation of
major technical projects, construction of enterprises
and other objects, exploration, training of national
personnel, exchange of general scientific and
technical information [10]. International scientific and
technical cooperation allows member countries to
effectively integrate into the global innovation system
on a competitive basis through the synergy of these
countries’ intellectual capital of (Figure 1).

Studying relationship between intellectual capital
and operational excellence, Dhamija P. [7] has
regarded intellectual capital as the crucial wealth
of every company and the root of its successful
operational management.

Broadly, llyashenko S. [8] has understood intel-
lectual capital as a set of tangible and intangible in-
tellectual resources and the ability to implement them,
which determine the ability of the enterprise to develop
on the basis of information and knowledge. Melnik L. [9]
has considered this definition as the intellectual abilities
of people, as well as the tangible and intangible means
created by them and utilized for intellectual work.

The growth of intellectual capital is ensured
through both development of its components (human
capital, organizational capital, consumer capital and
information capital), affecting each other, and the
synergy of intellectual capital at global and national
levels. In general, the synergistic effect (Es) is
proposed to be culculated by the formula

n k
E,=>YIC -E;-S], (1)

=1 j=1
where n is the total number of economic systems
interacting with each other; i is ordinal number of the
economic system, ie [1; n]; j is the ordinal number of
directions of economic systems cooperation, je [1; K];
k is the total number of directions of economic sys-
tems cooperation, affecting intellectual capital level;
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Figure 1. The role of intellectual capital
in ensuring international competitiveness of countries (own elaboration based on [4])

IC means measures of the i country’s intellect capital;
E is the expected effect of the j direction impacting; Sj
is the synergy coefficient, characterizing the additional
influence of the j direction; m is an exponent that
ranges from +1 to —1 depending on the influence of
the j direction (increasing or decreasing, respectively).

The Ukrainian-Chinese cooperation is characte-
rized by high level of trust and understanding, lack
of fundamental differences in foreign policy positions,
approximation of approaches to solving important
international problems. Regular high-level visits
are a testament to the high level of development of
bilateral relations. China is one of the first countries to
support Ukraine’s independence, proclaimed in 1991,
and since January 4, 1992, diplomatic relations have
been established between the states [11].

Main documents providing basis for long-term
scientific and technical cooperation between Ukraine
and China are the Agreement on Scientific Cooperation
between the National Academy of Sciences of Ukraine
and Chinese Academy of Social Sciences (03.05.1999),
the Protocol on the Establishment of the Joint Ukrainian-
Chinese  Commission on Scientific and Technical
Cooperation (05.1997), the Declaration on Further
Strengthening of Trade, Economic, Scientific and
Technical Cooperation, Protocol of the Second meeting
of the Subcommittee on Scientific and Technical
Cooperation of the Commission for Cooperation between
the Government of Ukraine and the Government of
China (2016), Protocol between the Government of
Ukraine and the Government of the People’s Republic
of China on amendments and supplements to the
Agreement between the Government of Ukraine and
the Government of the People’s Republic of China on
military and technical cooperation (18.04.2001) [11].

According to the Agreement between the
Government of Ukraine and the Government of
the People’s Republic of China on Scientific and
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Technological Cooperation (27.04.1992) regulating
bilateral relations in this area, the following main forms
of cooperation are envisaged: 1) joint research and
development, as well as sharing the results of research
and development of mutual interest; 2) exchange of
scientific and technical information and documentation,
samples of products and materials, as well as exchange
of know-how and licenses on a compensatory basis;
3)organization of scientific and technical seminars,
symposia and scientific conferences; 4) exchange
of scientific and technical delegations, individual
scientists and specialists, training and internship of
scientific personnel; 5) other mutually agreed forms of
scientific and technical cooperation [12].

The main mechanism for implementing the NTS
between Ukraineand Chinaasa priority area ofbilateral
relations is the Cooperation Commission between the
Government of Ukraine and the Government of the
People’s Republic of China (established in 2011), as
well as a number of specialized Sub-Commissions
dealing with scientific and technical cooperation,
cooperation in space and medicine [13].

China supports and funds the creation of
technoparks by specific types of research activities by
the Ukrainian research institutes on its territory. For
example, itis the Ukrainian-Chinese Center for Welding
and Related Technologies in Harbin, an agreement on
the creation of which was signed between

E.O. Paton Electric Welding Institute of NAS
of Ukraine and Harbin Welding Institute. Since its
inception, the institute has focused on creating
innovation across multiple industries. These are
technologies and equipment for contact welding of
pipelines and fittings that open up new opportunities
in the construction of reinforced concrete bridges,
overpasses and highways. In addition, these are
aluminum alloy joints used in shipbuilding. Also these
are technologies of restoration of details by high-
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speed plasma spraying, which will find application in
the textile industry, printing [14].

An important promising aspect of the expansion
of the Ukrainian-Chinese cooperation in science,
technology and innovation is the creation of joint
research laboratories, centers, research, educational
and scientific production integrated structures
(while this form of cooperation is being discussed
between the NAS of Ukraine and the Harbin Institute
of Technology, one of the leading educational and
scientific institutions of China) [14].

The main directions of scientific and technical
cooperation between China and Ukraine are those
intending to:

1) develop mutually beneficial relations in
the implementation of joint projects aimed at the
development of nuclear energy and the nuclear-
industrial complex by: developing scientific and
technical cooperation on the issues related to the
peaceful use of nuclear energy;

2) establish industrial parks in Ukraine with the
participation of Chinese investors and funds;

3) develop cooperation in the field of space
exploration and utilization, in particular the imple-
mentation and periodic updating of the Program of
the Ukrainian-Chinese Space Cooperation [15].

It should be noted that by 2035 China intends to
launch some launch vehicles designed by its own,
by 2020-2022 — a manned space station, by 2050 —
a solar power plant. China means to make a major
breakthrough in the creation of "nuclear-powered
space shuttles" by 2040 [16].

Ukraine participates in many international projects
in the space industry, cooperates extensively with
foreign partners, including China. Thus, in 1995, the
Ukrainian-Chinese Subcommittee on Co-operation in
the Field of Outer Space Development for Peaceful
Purposes was established. Ukraine’s position in
space is the strongest in the launch services market.
China is interested in developing its own satellite
navigation system, while Ukraine is interested
in receiving microelectronics and investment
technologies. Therefore, stable and promising
cooperation between the PRC and Ukraine can be
established and stabilized in these areas.

In addition, several agreements on the moder-
nization and maintenance of Chinese aviation
equipment were signed at the aerospace exhibition in
the Chinese city of Zhuhai, including the modernization
of the Chinese U-8 aircraft, which is a copy of the
Ukrainian AN-12 aircratft.

Currently, Ukraine isinvolved in the implementation
of Chinese AVIC | and AVIC Il projects to create a
new regional ARJ-21 and a new transport Y8F600.
The ARJ-21 is a 60-90 seat jet that is expected to be
the mainstay of regional airlines in the 21st century.
The prototype for it could be the AN-74, in which,
however, the Chinese are asked to make a number
of structural improvements [17]. According to expert

estimates, the potential volume of military-technical
cooperation between countries is estimated at least
hundreds of millions of dollars annually [18].

Conclusion. Scientific and technical cooperation
plays a major role in raising science and technology
to anew level, as well as in developing the economies
of the participating countries. Not even the most
economically advanced country in the world can fully
carry out research in all areas of scientific knowledge
at the same time. Therefore, along with the country’s
participation in the bidding in the world technology
market, the international scientific and technical
cooperation is a significant auxiliary force for ensuring
compliance with the national level of scientific and
technological development.

Using the experience and financial resources of
China, Ukraine needs to increase the scientific and
technical level by introducing the latest technologies in
cooperation with multinational corporations and other
technology owners, creating domestic technology
parks and export enterprises. Promising directions
towards bilateral scientific and technical cooperation
are the shipbuilding and aerospace industries, the
agro-industrial sector, as well as joint research in the
field of materials science, solid-state physics, radio
electronics, low temperatures, and magnetism.
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