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This article discusses the prospects for the development of the implementation of scientific and technical
cooperation (STC). On the example of interstate cooperation between Ukraine and Chile, there are approaches to
improving the procedure for developing cooperation priorities. The current state of these relations does not reflect real
trends in the development of international economic relations (IER) in the vector of strengthening the scientific and
technical component.

The subject of research of the article is formation of scientific and technical cooperation priorities between Ukraine
and Chile. The goal is to develop the approaches of foreground international economic relations formation in relation to
the conditions in relation to the conditions of Ukraine and corresponding to the needs of overcoming crisis socio-
economic phenomena based on the intensification of scientific and technical cooperation.The objective is to research
the dynamics of the actual non-conventional energy production as one of the priority areas of cooperation between
Ukraine and Chile. As part of this study, theoretical, methodological and system-logical methods for analyzing primary
sources are used, including statistical materials, regulatory documents, scientific publications for descriptive and
structural analysis to assess the initial state of international economic relations primary level and methods for forming
trends in their development prospects.

The following results were obtained: on the basis of phased analysis of the priorities formation for the development
of Ukraine, was proposed an approach for analyzing the similarity of the integrated development of national economies.
Conclusions: the results of the analysis allowed in the framework of interstate cooperation between Ukraine and Chile to
highlight the promising area of development of non-traditional renewable energy.

Keywords: economic relations, non-traditional renewable energy, innovative susceptibility, priorities of international

economic relations, scientific and technical cooperation.

1. Introduction.

International economic relations influence the
economic development of the world economy
subjects. With the emergence and development of the
world economy, international economic relations are
constantly expanding and deepening the sphere of
their existence, acquiring new forms, however, when
implemented, they become relatively independent
phenomenon, obeying their own laws and have their
own specifics in realizing the potential of
international economic relations. One of the forms of
international economic relations, which determines
their growing dynamics in modern conditions, is
international STC [1]. STC basically has the
intangible form of economic relations and is
conditioned by the mutually beneficial exchange of
scientific and technical knowledge, intellectual
property, experience and scientific and technical
development programs, engineering services, etc.,
and plays an increasing role in the intensification of
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scientific and industrial development of the subjects
of world economic relations.

2. Literature review and problem statement.

An analysis of the research indicates significant
attention to the problem of developing priorities for
the development of scientific and technical
cooperation in the framework of international
economic relations. The topic was actively studied
and developed by many prominent academics Sidorov
V., Babenko V., Matyushenko I. and others. The field
of non-conventional energy sources technologies in
the process of effective global and domestic
development studied by academics Dyuzhev
V. Voitko S., Dzhedzhula V. and Vytvytska O,
Matyushenko I. and others. However, A number of
issues, in particular, the problems of developing
priorities for scientific and technical cooperation,
taking into account the objective conditions of states
and the needs and prospects for their scientific and
technological development, need further theorizing
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and methodological elaboration. A theoretical and
methodical conceptual integrated approach to the
formation of these priorities and the corresponding
measures that implement it and increase the
innovative susceptibility of the subjects of production
and economic activity to the non-conventional energy
sources technologies is necessary [2].

The priorities of interstate scientific and technical
cooperation influence the economic development of
the subjects of the world economy. With the
emergence and development of the world economy,
scientific and technical cooperation is constantly
expanding and deepening the sphere of its existence,
acquiring new forms. However, when implemented,
they become relatively independent phenomenon
obeying their own laws and have their own specifics in
realizing the potential of international economic
relations in general. It is one of the active forms of
international economic relations, which determines
their growing dynamics in modern conditions, is
international scientific and technical cooperation. It
has intangible form of economic relations and
conditions by the mutually beneficial exchange of
scientific and technical knowledge, intellectual
property, experience and programs of scientific and
technical development, engineering services, etc.
[3,4]. All this plays an increasing role in the
intensification of scientific production development
of the subjects of world economic relations.

3. The aim and objectives of the study.

Analyzing of the approaches of foreground
international economic relations formation in relation
to the conditions of Ukraine and corresponding to the
needs of overcoming crisis socio-economic
phenomena based on the intensification of STC. In
order to study the dynamics of the actual non-
conventional energy production as one of the priority
areas of cooperation between Ukraine and Chile.

4. Substantial statement of the problem.

In our opinion, the principles of international
scientific and technical cooperation need a broader
justification, taking into account specific conditions.
If we take as a basis the concept of specificity of a
subject (country) from the point of view of historical,
political, economic development, peculiarities of
territorial and climatic conditions, question arises
which priorities to choose in a particular scientific and
technical cooperation between states. That is, the
above shouldbe considered when choosing one or
another direction of economic and STC? If this is
relevant, then at first glance a certain contradiction
arises: why the priorities in the formation of an
international STC should not be limited only to the
orientation towards the scientific and technical level
reached in a certain sphere by the advanced country,
and the above conditions and circumstances should
be taken into account [5]. Based on the provisions of
economic psychology, we tearfully use methods of
analysis similar to the subjects. In our opinion, the
rationale may be as follows:

- the experience of past similar stages of
historical, political and economic development of a
country that has achieved certain levels of scientific,
technical and economic development is more
valuable for a country that has also passed similar
stages, and which is faced with the task of developing
a socio-economic innovation strategy;

- it facilitates the understanding of the relevant
causes, conditions and circumstances, the experience
of which should be adopted by this particular country;

- it is necessary to take into account the
similarity of natural and climatic conditions, since, if
they are similar, they make a significant adjustment to
the conditions and circumstances of the
implementation of the respective strategies.

It is necessary to highlight the factors that
determine priorities in the formation of an
international NTC:

a)  historical and political stages, including
armed conflicts, characterizing the formation of a
nation, state structure, socio-economic policy
orientation under various regimes of political power in
the field of production, corresponding forms of IER;

b) economic factors that characterize the
economic level at various stages of development of a
given country, including the growth rate of the gross
national product, monetary policy, inflation rates,
business fluctuations, employment and purchasing
power of the population, etc.;

c) factors of resource potential, which include
the scale of the territory, the value of minerals and
other resources, demographic indicators, natural
climatic zones, etc.;

d) priorities of the
environmental policies [6].

In the context of the unstable political and
economic situation in Ukraine, the experience of
countries that implement a successful exit strategy
from the crisis and the establishment of stable
economic development are interesting. One example
of such countries is Chile. Despite the territorial
distance, Chile went through similar stages of
historical, political, socio-economic development.
Namely: the formation of the Chilean nation took
place in the process of struggle for independence and
territory (17-19 centuries). Chile has passed a difficult
path of economic development from the raw material
orientation of industry to the modern technological
level, which was accompanied by political crises,
Fig. 1.

Chile has significant reserves of natural resources
(copper, nitrate, iron ore, nitrates, precious metals,
molybdenum, hydropower, etc.), developed industry
and agriculture. Most products are exported.

In the process of economic development, Chile
went through stages of political instability, civil
opposition, reforms, crises and upsurges.

In turn, Ukraine has gone through similar stages in
its development: the formation of the Ukrainian
nation in the struggle for independence, the
establishment of independence in the course of civil
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wars and struggle for territories, development stages
from the raw materials orientation of industry to the
modern technological level.

Chile's experience is characterized by the fact that
industry reforms, agriculture combined with political
instability, civil confrontation periodically led to
severe crises and  negative socio-political
consequences, including those on ethnic and cultural
grounds. Chile's political elite is heterogeneous and
there is a split along the line of conservatism-
liberalism and attitudes towards socialist
transformations and dictatorship [4]. Similar problems
of political instability, conflicts, reforms, split of the
political elite, including non-ethnic-cultural grounds,
occur in Ukraine.

However, given the similarity of the initial
conditions (the territory of Chile is 756.102 km?,
Ukraine is 603,628 km? the population of Chile is
about 20 mln. ppl., Ukraine is about 40 mln. ppl.)[8],
the similarity of factors, conditions and circumstances
of development Chile has GDP for 2017 of
452,1bln.dol. and GDP per capita of more than 24,000
dol. Ukraine is lagging far behind (GDP for 2017 is
95,93 bln. dol., GDP per capita is 2,262 dol.) [9].

Currently in Ukraine the political and socio-
economic systems are in crisis. Since the 90s in
Ukraine, despite certain periods of overcoming the
crisis, there has been a decline in scientific, technical
and technological development.

From the above, we can conclude that both
countries have natural and industrial potential,
however, if Chile shows growth rates, then in Ukraine
the growth rates are declining. Based on the above,
there is a different level of synergy, at first, of similar
factors. Accordingly, Chile's experience should be
used in studying the mechanisms of synergistic
interaction of these factors in the process of
institutional reform.

The existing trade turnover between Ukraine and
Chile can be characterized as follows: according to
the International Trade Center, in 2017, the total
volume of total trade in goods between Ukraine and
Chile was 42,1 million dollars.with a negative balance
of 34,5mln.dol. Exports amounted to 3,8 mln. dol.;
imports — 38,3mln. dol. At first glance, the indicators
point to the unpromising economic relations between
Ukraine and Chile [10].

However, in the conditions of a modern innovative
economy, economic relations may have a priority not
in commodity items, but in intellectuals and
organizational communication systems of their
realization. This means the exchange of experience,
licenses, know-how, rapid expansion of scientific,
technical and technological cooperation. It is through
this that it is possible to solve the issues of raising the
technological level of various industries and the
national economy as a whole, the tasks of its
accelerated technological re-equipment, expanding
export opportunities and reducing imports,
developing technical and economic ties between
94 |

countries based on specialization and cooperation in
the production of various types of products [10].

In our opinion, one of the potential areas is the
exchange of experience, knowledge and technologies
in the field of the formation and implementation of
the strategy for the development of non-conventional
renewable energy (NCRE). Prerequisites for this are
the following circumstances:

. both in Ukraine and in Chile there are various
climatic conditions that imply the development of
certain types of NCRE;

. both in Ukraine and in Chile there are
sufficient potentials of sources of NCRE;

. both Ukraine and Chile have a comparable
research and production potential that can be used to
implement the NCRE technologies;

. both Ukraine and Chile, at about the same
period, since the 2000s, have embarked on the path of
development of the NCRE.

However, the growth rate of NCRE in Chile is
significantly higher than in Ukraine, as we presented
in Table 1.

The table shows that in Chile, the growth rate of
NCRE generation based on solar, wind energy and
bioenergy is much higher than in Ukraine. The
Figure 2 illustrates this.

In the process of analysis, the dynamics of average
values and trends of total indicators of NCRE
production of Chile and Ukraine show the field of
growth of potential innovative susceptibility to NCRE
technologies in the process of mutual scientific and
technical cooperation between the subjects of
international economic relations.

Justifying the prospects of interstate cooperation
between Ukraine and Chile, we made an analysis of
the comparative dynamics of the volume of NCRE
production. Based on these sources, there are
comparative figures for the period from 2000 to 2017.
According to Table 3, there are graphs, which
presented in Fig. 2, which really reflects the dynamics
of these processes. If the starting conditions for the
development of NCRE were relatively similar, then, as
we consider the entire period, we should conclude
that the growth rates of various types of renewable
energy in Chile significantly exceed Ukrainian ones.

Analyzing the comparative dynamics of trends in
NCRE production, we can conclude that the Chilean
dynamics substantially exceed the Ukrainian one,
which implies a corresponding analysis of the
conditions and forms of state support for these
processes. Fig. 2 presents the interpretation of the
dynamics of NCRE development based on
mathematical methods, in particular the logarithmic
smoothing of graphs and their corresponding
transformations into averaged trends. This made it
possible to visualize graphically the field of potential
innovative susceptibility (IS) of the development of
the use of NCRE technologies by business entities of
Ukraine.
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1. The similarity of the stages of historical and political development
1.1 Formation of the Chilean nation in the struggle 1.1 Formation of the Ukrainian nation in the
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4.1 The territory of Chile - 756.102 km 2, 4.1 The territory of Ukraine - 603.628 km 2.
4.2 The population of Chile is about 4.2 The population of Ukraine is about
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e Current trends in the political
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. Formation of IS
social infrastructure
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. Distinctive features of the current state of the economy

5.1 GDP in Chile (2017) - $ 452.1 billion 5.1 GDP in Ukraine (2017) - 95.93 billion dollars.
5.2 GDP per capita (2017) - $ 24,000 5.2 GDP per capita (2017) - $ 2262.
5.3 GDP growth in Chile (2007-2016) - 63.8%. 5.3 GDP growth in Ukraine (2007-2016) - 0.9%.
F_ Prospects for innovative STC between Chile and Ukraine
Formation of socio-economic Innovative-susceptible
innovation strategy of state development: <=> Innovative-susceptible
forms of STC:
- development of information and communication
technologies; - the formation of state programs; - forms of regional support;
- promotion and commercialization of IS - engineering, etc.
technologies, etc. |_>

>

| Interstate perspectives of the STC on the development of the NCRE |
P= P 5
The experience of state support of subjects of "the producer-consumer” cycle of NCRE;
Forms of motivation of producers and consumers to choose the priorities of NCRE technologies;
Exchange of intellectual products (technology, licenses, know-how, etc.

Fig.1. Scheme describing the desirability of selecting IER priorities between Chile and Ukraine
Source: created by authors after [7-9, 11, 12]

This field of innovative susceptibility represents a technologies within its framework. Among thems
segment of the innovative information space for hould pay attention to:
the formation of priorities in the interstate 1.  Whether any party have elements of NBIC-

scientific and technical cooperation in NCRE field. technologies in NCRE field, then this immediately
In particular, on current issues of convergent becomes a priority of interstate cooperation.

technologies, it also touches upon the issues of 2. In fact, NCRE technologies already use
NCRE in terms of using elements of NBIC elements of NBIC technologies. For example, solar
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collectors have the prospect of nano-coatings. Bio-
technologies  provide unconventional energy
generation technologies from organic waste.

3. A promising direction from the point of view
of the NBIC is the creation of energy-saving

7000

6000

complexes based on a combination of generating
technologies on a traditional and non-traditional
basis.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

—o—1ind energy (UKR)—®—Solar energy (UKR) —®—Bioenergy (UKR)

—®—Wind energy (CH) -—®—Solar energy (CH)
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Fig. 2 Comparative dynamics of energy production from various NCRE sources of Chile and Ukraine for 2000-1017
Source: author's based on [10, 14-17].
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Fig. 3 Dynamics of average values, trends in NCRE production over the years (2000-2017) and the growth
prospects of innovative susceptibility to NCRE in the process of the scientific and technical cooperation between
Chile and Ukraine
Source: author's based on [10, 14-18]

This is especially important for improving the
efficiency of existing traditional energy
generation [19].

For example, it is possible that energy-saving
complexes based on, for example, a gas boiler house,
will systematically include a solar system and a heat
pump, which will allow, as experience shows, to
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reduce the average annual consumption of fossil fuels
by 40%. At the same time, elements of NBIC
technologies are used to some extent. All this shows
serious scientific production and organizational-
economic prerequisites for the formation of the
priorities of the scientific and technical cooperation
between Ukraine and Chile in NCRE field.
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5. Conclusions and future work.

On the basis of a phased analysis of the formation
of priorities for the development of Ukraine, we
propose an approach for analyzing the integrated
development of national economies. According to the
authors, this will allow a more reasonable approach to
the selection of priorities for intergovernmental
cooperation, including the development of relevant
areas of development. The results of the analysis
made it possible in the framework of interstate
cooperation between Ukraine, the EU and Chile to
identify a promising area for the development of non-
traditional renewable energy.

In general, in Ukraine the development of certain
areas of NCRE (such as solar and wind power) began
within the framework of world trends (including the
EU) much earlier than in Chile. However, up to the
present, there have been no institutional changes in
the attitude towards the NWE technologies in the
country.

In Chile for a relatively short period 2007 — 2017
institutional changes have occurred in the sphere of
innovation susceptibility to NCRE technologies,
which affect a wide range of factors, including

Separately, it is possible to single out a complex of
factors of scientific and technical cooperation with
various advanced actors of the world economy on
NCRE issue.

Accordingly, within the framework of world
development, including trends in the EU, there is a
prospect for the development of the scientific and
technical cooperation between Chile and Ukraine on
NCRE issues, including:

1. The formation of priorities and the role of
state programs of scientific and technical cooperation
in the development of national economies.

2. Organizational and economic forms of
scientific and technical cooperation in NCRE field
between Chile and Ukraine and the EU.

3. The experience of state support of subjects of
producer-consumer NCRE cycle, taking into account
the best international practices, including the EU.

4. Forms of development of producer and
consumer motivation; selection of priorities for NCRE
technologies taking into account the experience of
advanced economies, including EU countries.

5. Exchange of intellectual products
(technology, licenses, know-how, etc.).

political, legal, and socio-economic factors.
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Y paHin cTaTTi po3rnsgatoTbCs NEpPCnekTMBM PO3BUTKY peanisauii ¢opm HayKoBO-TEXHIYHOro cniBpobiTHuUTBa. Ha npwuknagi
Mixxgep)KaBHOro cniBpobiTHMLTBA YkpaiHv i Ynni nokasaHi nigxoaun 4o BAOCKOHANEHHS npoueaypy BUpobneHHsA npiopuTeTiB cnisnpadli.
MokasaHo, Lo iCHYHYMIA CTaH AaHMX BiAHOCWUH He Bigobpaxae peanbHUX TEHAEHLUIN PO3BUTKY MiXKHAPOOHUX €KOHOMIYHWUX BiQHOCKH NO
BEKTOPY MOCUIIEHHS HAYKOBO-TEXHIYHOT CKNagoBoi.

MpeameTom AocnimkeHHs cTaTTi € (hOPMyBaHHS NPIOPUTETIB HAyKOBO-TEXHIYHOrO CniBpobiTHULTBA M YkpaiHot i Yuni. MeToto
cTaTTi € BMPOBGNeHHs nigxodiB hopMyBaHHS NPIOPUTETIB MiKAEPXABHUX EKOHOMIYHMX BiHOCWMH 3 ypaxyBaHHSIM YMOB YKpaiHu i
Bignosigae notpebaM NOOONAHHSA KPU3OBUX  COLIANbHO-EKOHOMIYHMX SIBULL, HA OCHOBI iHTeHcudikauii HaykOBO-TEXHIYHOro
cniBpobiTHMLTBa. 3aBAaHHs nonsirae B Tomy, Wo6 gocnignty AnHamiky dakTu4HOro HeTpaauuinHOro BUPOBGHMLTBA eHeprii ik ogHOro 3
npiopuTeTHNX HanpsiMKiB cniBnpaui Mk YkpaiHoto i Yuni. B pamkax UbOro 4OCnimjKeHHS BUKOPUCTOBYIOTbCA TEOPETUYHI, METOAOMOrYHi
Ta CUCTEMHI METOAM aHarni3y NePBUHHUX AXepen, B TOMY YMCNi CTaTUCTUYHI MaTepianu, HOpMaTuBHI JOKYMEHTW, HayKoBi nybnikauii ans
OMNNCOBOrO i CTPYKTYPHOrO aHanisy Ans OUiHKM NOYaTKOBOrO CTaHy NEPBMHHUX PIBHIB MiXXHAPOOAHWX E€KOHOMiYHMX BiAHOCWH i MeToAiB
dopMyBaHHS TeHAEHLIT B iX nepcrnektuBax po3sutky. OTpMMaHi HacTynHi pesynbTaTu: Ha OCHOBI MOETANHOro aHanisy opMyBaHHS
npiopuTeTiB Po3BUTKY YKpaiHu GyB 3anponoHoBaHWUi Niaxia ans aHanisy nogibHOCTi KOMNIIEKCHOrO PO3BUTKY HaLioHaNbHUX EKOHOMIK.

BucHoBku: pesynbTatu aHanidzy [03BONWAM B paMKax MiKAEepXaBHOro cniBpobiTHMUTBA MK YkpaiHoo Ta Yuni Buainutu
nepcrnekTyBHYy obnacTb po3BUTKY HETPAAULIAHOI BifHOBMIOBAHOIEHEPreTUKM.
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Mi>KHapOAHNX EKOHOMIYHMX BIZHOCUH, HAyKOBO-TEXHIYHE CMiBPOGITHULITBO.
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B paHHOi cTaTbe paccmaTpuBaloTCsl NEPCrnekTUBbLI PasBUTUS peanusauum opM HayYHO-TEXHUYECKOro coTpyaHudecTBa. Ha
nprvMepe MeXrocyapCTBEHHOTO COTPYAHUYECTBA YkpanHbl 1 Yunu nokasaHbl NOAXoAbl K COBEPLUEHCTBOBaHUIO NpoLieaypbl BbIpaGoTku
NpVYOPUTETOB COTPYAHUYeCTBa. lMokasaHo, YTO CyLUECTBYIOLLEEe COCTOSHUE AaHHbIX OTHOLUEHUI He oTpaxaeT pearnbHbIX TeHAEHLMIA
pasBUTUS MEXAYHAPOLAHbLIX 9KOHOMUYECKUX OTHOLLEHWI MO BEKTOPY YCUINEHUS1 HAayYHO-TEXHUYECKOW COCTaBMSIOLLEN.

MpeomeTom wuccnenoBaHust ctatby SBRSIETCS (POPMUPOBAHME NPUOPUTETOB HAyYHO-TEXHWYECKOTO COTPYAHWYECTBa Mexay
YkpauHoi n Yunu. Lienbto ctaTbu siBnsieTcs BoipaboTka noaxoaos hopMUpoBaHUsi IPUOPUTETOB MEXIOCYAAPCTBEHHbBIX S3KOHOMUYECKUX
OTHOLUEHUA MNPUMEHUTENBHO K YCIOBUSIM YKpauWHbl U COOTBETCTBYHOLLEN MNOTPEGHOCTSAIM MNPEOAONEHUSI KPU3UCHBIX COLMaribHO-
3KOHOMUYECKMX SIBIEHWUIA HA OCHOBE WMHTEHCUMMKALMU HayYHO-TEXHUYECKOTO COTpyAHMYecTBa. 3ajaHue cocTtouT B TOM, 4TOGbI
uccnefoBaTb AVHAMUKY (hakTUYECKOrO HETPaAMLMOHHOMO MPOW3BOACTBA SHEPIMM KaK OQHOTO W3 MPUOPWUTETHBLIX HamnpaBneHui
CcoTpyaHMYecTBa Mexay YkpavHon v Yunu. B pamkax 3TOro UcCrnefoBaHWs WUCMOSb3YTCA TeopeTudeckue, MeTodoriornveckve u
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CMCTEeMHble MeToAbl aHann3a NepBUYHbIX UCTOYHUKOB, B TOM YMCIe cTaTUCTUYEeCKMe maTtepuanbl, HOpMaTUBHbIE JOKYMEHTbI, Hay4Hble
nybnvkaumMn Ans onucaTenbHOro U CTPYKTYPHOTO aHanu3a Anst OLEHKM HavarnbHOro COCTOSIHUS NEPBUYHBIX YPOBHEN MEXAYHapPOAHbIX
3KOHOMMYECKNX OTHOLLEHWUA U METOA0B (POPMMPOBAHNSA TEHAEHLUN B X NEPCNEKTUBAX Pa3BUTHUS.

MonyyeHbl cnepytolwme pesynbTaTbhl: HA OCHOBE MO3TaMHOrO aHanu3a (hopPMUPOBAHWUS MPUOPUTETOB Pas3BUTUS YKpauHbl Obin
npeanoXxeH noaxod Ans aHanusa nogobusi KOMMMEKCHOTO pas3BUTUSI HaUMOHarbHbIX 3KOHOMUK. BbiBOabl: pesynbTaTtbl aHanusa
NO3BONMNN B pamMKax MEXroCyAapCTBEHHOIO COTPyAHUYECTBa MeXAy YKpavHon u Ynnu Bbliaenutb nepcnekTuBHyo obnacte passuTus
HeTpaanLMOHHON BO30OHOBNSIEMOW SHEPreTUKU.

KniouyeBble cnoBa: 3KOHOMWUYECKME  OTHOLUEHMUSl, HETpPaAMUMOHHAs BO30GHOBRsiemMass 3SHepreTuka, WHHOBALMOHHAs
BOCTPUVMYMBOCTb, NPUOPUTETHI MEXAYHAPOAHBIX 3KOHOMUYECKNX OTHOLLEHWUIA, HAY4YHO-TEXHUYECKOE COTPYAHNYECTBO.
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