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Problems of evaluating the efficiency of local area restoration in Ukraine through the
prism of humanitarian demining

Abstract: The presented study is devoted to highlighting the role of humanitarian demining in the process
of restoring local territories of Ukraine affected by military operations, with an emphasis on the problems
of assessing the effectiveness of this process. The study purpose was to substantiate the role of
humanitarian demining in the process of evaluating the efficiency of the restoration of local territories
of Ukraine in the context of war. The theoretical basis was the provisions of economic theory, regional
economics, scientific works of domestic and foreign scholars on the restoration of local territories. The
article also uses an additional method of regional economics — analysis and synthesis (in the theoretical
justification of humanitarian demining before planning the restoration of territories). The information
base of the study was statistical data and legal acts of Ukraine, European and Ukrainian information and
analytical reviews, scientific and methodical publications. The author presents humanitarian demining as
the first stage of territorial restoration, based on the results of modern scientific research and analytical
materials. It concludes impossibility to restore the local territories of Ukraine without the successful
implementation of all stages of humanitarian demining and security. Before planning the further life of
the territories, the author stresses the crucial importance of successful implementation of all stages of
humanitarian demining. The author examines the local dimension of evaluating the effectiveness of
territorial development using the example of the Trostianets urban territorial community in the Sumy
region as well as identifies the main social prerequisites for its restoration.

Keywords: efficiency, restoration, evaluation, local territories, territorial communities, humanitarian
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FOuia CepriiBaa Poro3aH, A\OKTOp CKOHOMIYHUX HAyK, CTAPIIHI AOCAIAHHUK, 3ACTYIIHUK 3aBIAyBada

demining.

BIAAIAY, BIAAIA TIPOOAEM MIKPETriOHAABHOIO CIiBpOOiTHUIITBA, AepkaBHa ycraHoBa «[HCTHTYT
€KOHOMIKO-ITPaBOBHX AOCAiAKeHD iMeni B.K. Mamyrosa Harionaabnof akaaemii Hayk Vipainm. Kuis,
Vxpaira. ORCID 0000-0001-5325-4213

ITpoGaemaTrnka OIIHKH Pe3yABTATUBHOCTi pO30yAOBH AOKAaABHHX TE€PHUTOPIN YKpaiHu
Kpi3b NPU3My I'yMaHITAPHOrO PO3MiHyBaHHA

Amnomayin: IlpeacraBaeHe HAayKOBE AOCAIAKEHHA IIPHCBAYEHO BHCBITAGHHIO POAI I'YMAHITAPHOTO
PO3MIHYBAHHA B ITPOIIEC] BIAHOBACHHA AOKAABHUX TEPUTOPIN VKpaiHu, HOCTPaKAAANX BIA BOEHHHUX AlH,
3 AKIIEHTOM Ha IPOOAEMATHIN ONIHKH PE3YABTATUBHOCTI AAHOTO IIporiecy. MeToro AoCAlAKeHHA OYAO
OOIPYHTYBATH POAb IYMAHITAPHOIO PO3MIHYBAHHA B IIPOIECl OLIHKH eEKTHBHOCTI BIAHOBACHHA
AOKAABPHHUX TEpUTOPiH YKpalHH B yMOBax BifiHH. TeOpPETHYHOIO OCHOBOIO IIOCAV/KHAU IIOAOKEHHS
exoHOMIYHOI Teopil, perioHaabHOI exoHOMiKM, HaykoBi mpari BITYM3HAHUX 1 3apYOUKHHX BYCHUX 3
BIAHOBACHHS MICIIEBUX TEPUTOPIH. ¥V CTATT] TAKOK BUKOPHUCTOBYETHCA AOAATKOBHUI METOA PETiOHAABHOL
eKOHOMIKH-aHAAI3 1 cuHTE3 (IIPU TEOPETUYHOMY OOIPYHTYBAHHI I'YMAHITAPHOIO PO3MIHYBAHHSA IIEPEA
IIAAHYBAHHAM  BIAHOBAGHHA Tepurtopii). IH(OpMALIFHOIO 023010 AOCAIAKEHHA IIOCAYKHUAH
CTATUCTUYHI AaHI Ta HOPMATUBHO-IIPABOBI akTH YKpaiHH, €BPOIIEHChK Ta YKpaiHChKi iH(OpMALIITHO-




AHAAITHYHI OTASIAM, HAYKOBI Ta MeTOAHMdYHI IyOaikamil. V poOOTI IPEACTABACHO IyMaHITApHE
PO3MIHYBAHHA fAK IEPIINH €TAIl BIAHOBACHHA TEPUTOPIH, IPYHTYIOYHCH HA PE3YABTATAX CYYACHUX
HAYKOBHUX AOCAIAKCHB Ta aHAAITHYHHX MarepiaaiB. 3pOOAEHO BHCHOBOK IIPO HEMOMKAHBICTDH
BIAHOBACHHS AOKAABHUIN TEPHTOPIH VkpaiHm Oe3 yCHiITHOI pealsarii BCIX €TamiB IyMaHITAPHOTO
PO3MIHYBAHHSA Ta rAPAHTYBAHHA OE3IIEKH. ABTOPOM HATOAOIIICHO HA KPUTHYHIN BAKAHBOCTI YCINIITHOL
peaaisamii BCIX eTarB IYMaHITAPHOIO PO3MIHYBAHHS IIEPEA IOYATKOM IIAAHYBAHHA iX ITOAAABITIOL
KUTTEAIIABHOCTL. AOCAIAJKEHO AOKAABPHHUI BUMIP OLIHKH PE3YABTATUBHOCTI PO3OYAOBH TEPUTOPIN HA
npukAaal Tpocrsarernpkol Micbkoi TepuTopianbHOl rpomasn CyMCBKOTO PperioHy, — OOIPYHTOBAHO

OCHOBHI COITIAABHI ITEPEAYMOBH AAS if BIAHOBACHHS.

Karwuosi cro6a: pesayAbTaTHBHICTD, BIAHOBACHHS, OIIHKA, AOKAABHI TEPUTOPIl, TEPUTOPiaABHI IPOMAAU,
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Introduction

I'YMaHiTapHC pOSMiHyBaHHH.

For several years state and local governments have been forming responsible local
authorities through decentralisation processes, where territorial communities plan their
development on a par with the regions. However, the deterioration of geopolitical relations
since 2014 has had a direct impact on economic development in Ukraine, which is accompanied
by deepening problems within administrative units. This directly correlates with the need to
develop effective approaches to resolving existing contradictions in the system of local
economic relations. In addition, the introduction of martial law on February 24, 2022, created
even more obstacles not only for the development of local territories of Ukraine, but also for
the normal life of their residents in general, which justifies the scientific problem of the
inevitability and importance of finding ways to restore local territories in wartime, as well as
evaluating the efficiency of this process. To solve this problem, it is first and foremost necessary
to pay attention to the process of humanitarian demining, as it is the first stage of restoration of
territories that have been subjected to active hostilities and/or temporary occupation by the
Russian Federation.

Foreign scientific research in the context of humanitarian demining is mostly focused on
its technical aspects and aspects of state-building, defence, and civil protection. These issues
were raised by D. Ambrus (Ambrus, 2020), D.P. Arias Henao, and J.M. Ospina Perdomo (Arias
Henao et al., 2020), T. Ban (Ban, 2010), T. Bechtel (Bechtel et al., 2027), etc. The theoretical and
methodical foundations for the restoration of the affected territories of Ukraine were laid by
Ukrainian scientists V. Heyets (Heyets, 2022), V. Horbulin (Horbulin, 2022), E. Libanova
(Lizbanova, 2023), 1. Storonianska (Storonianska, 2022), 1. Zablodska (Zablodska, 2022), R. Kirin
(Kirin, 2020) and others. While positively assessing the accumulated scientific achievements in
this area, issues related to the role of humanitarian demining in the restoration of local territories
of Ukraine in wartime remain unresolved.

The study purpose was to substantiate the role of humanitarian demining in the process of
evaluating the efficiency of the restoration of local territories of Ukraine in the context of war.

The methodical basis of this study was based on the following levels of knowledge: general
philosophical reveals the restoration of territories as a set of common views and knowledge

about phenomena related to the concept of quality of life; general scientific gives an




understanding of general approaches to the restoration of war-affected territories and specific
scientific needs for study of humanitarian demining through the prism of restoring the territories
of Ukraine in wartime conditions.

The theoretical basis was the provisions of economic theory, regional economics, scientific
works of domestic and foreign scholars on the restoration of local territories. The article also
uses an additional method of regional economics — analysis and synthesis (in the theoretical
justification of humanitarian demining before planning the restoration of territories).

The information base of the study was statistical data and legal acts of Ukraine, European

and Ukrainian information and analytical reviews, scientific and methodical publications.

Humanitarian demining as the first stage of restoration of the affected territories

The European vector of development causes a difficult process of adapting the priority
areas of development of the Ukrainian economy and implementation of reforms, which only
weakens the speed and quality of regional transformations. On the other hand, the above factors
create the basis for the formation of preconditions for the start of the restoration of the wart-
affected territories of Ukraine (regions and territories of territorial communities). In this context,
humanitarian demining is the first stage of the restoration of the territories and a modern tool
capable of addressing the priority security issues that are particularly acute in remote peripheral
areas, where the local authorities are not primarily concerned with boosting economic activity
and ensuring a safe and favorable environment for people’s livelihoods. The active hostilities
that have been going on for more than a year in Ukraine have provoked even greater
heterogeneity in the development of the regions, as some of them have been devastated and
destroyed, while others have been hit by a large migration wave. If we do not start an active
process of restoring the affected territories and do not evaluate the effectiveness and efficiency
of this process, their socio-economic situation will deteriorate every year, especially in the
context of war. This fact is a serious problem for the state and regional authorities, as well as
for the country as a whole, as the unstable situation is accompanied by significant differences in
the living conditions of the regions (from the poorest to the middle class), which exacerbates
the disproportions of meso-level territories and social differentiation, the negative consequences
of which can be mitigated by intensifying the restoration of the affected areas, starting with
humanitarian demining,.

Following the full-scale Russian invasion, Ukraine has become one of the largest minefields
in the world: almost 180,000 square kilometres, i.e., about a third of the territory, are
contaminated with explosives. According to the State Emergency Service, the most heavily
mined areas are Kyiv, Sumy, Chernihiv, Mykolaiv, Zaporizhzhia, Kharkiv, Kherson regions and
Donbas. It will take at least 10 years to clear these areas. According to the State Emergency
Service, since February last year, sappers have cleared 875.4 square kilometres of explosive
ordnance. A total of 394,387 items were defused, including almost 3,000 aircraft bombs. The
most active demining of the territory took place in April-June 2022, after the withdrawal of
Russian troops from the north of the country. Thus, in April, 106.2 square kilometres was
cleared of mines, disposing of almost 66.5 thousand dangerous items. In May 2022, 108.4 square
kilometres was cleared, and 36.7 thousand explosive items were destroyed. In June 2022, sappers

cleared 363.9 square kilometres of territory and defused 25.4 thousand dangerous items. Most




of the aircraft bombs were defused at the beginning of the full-scale war: 1,364 in late February

and early March, and 597 in April. In July, sappers cleared 42 square kilometres of territory and

defused just over 21,000 items. Then, until the end of the year, they managed to clear about 20

square kilometres per month, but they defused 20-40 thousand explosive items.

The smallest area of demining was recorded in February — 9 square kilometres, where just
over 7,000 dangerous items were found and disposed of. In May, deminers cleared 37.9 square
kilometres of territory: 41.6 thousand explosive items were destroyed, including 732 aerial
bombs (Public reception ..., 2023).

In view of these facts, it is obvious that the implementation of humanitarian demining is
accompanied by a complex architecture of this process and its duration, as it includes as many
as six stages:

1. Rapid response to find and destroy unexploded ordnance (their remnants), and support for
the procedural actions of law enforcement agencies.

2. Search, detection, and destruction of explosive devices in the liberated territories to unblock
the functioning of life support facilities, transport infrastructure and access to social
facilities and housing.

3. Operational search for explosive devices in agricultural areas to ensure food security of the
state.

4. Identification, with the involvement of mine action operators, of likely contaminated and
polluted areas that could potentially pose risks from explosive ordnance.

5. Mine action operators conduct humanitarian demining, complete clearance of territories by
demining or clearing the area of hostilities.

6. Conducting external quality control of demining by accredited inspection bodies. After
successful external quality control, the mine action operator transfers responsibility for the
territory to local authorities (Public reception ..., 2023).

However, despite the complexity and specificity of humanitarian demining, this process is
a cornerstone for creating a safe environment for further planning for the recovery of territories
and assessing the effectiveness of this process. With the support of the United Nations
Development Programme, Ukrainian specialists have already cleared 540,000 mines and shells
in the area where about 3.8 million people live (Ukrlnform, 2023b). To this end, from 3 to 9 June
2023, military engineers surveyed 1,524 hectares of land in the territories of Ukraine liberated
from Russia and defused more than 1,100 explosive devices (Ukrlnform, 20234). Among the
total area of mined territories, almost 13,500 square kilometres are water bodies, the Black Sea,
and the Sea of Azov, of which about 7,300 square kilometres are already decontaminated
territories (Ukrlnform, 2023f).

To date, the European Union, the United States, Canada, and Japan have been the leaders
in supporting humanitarian demining in Ukraine. For instance, $16 million in international
technical assistance has already been raised for demining (Ukrlnform, 2023¢). In addition, the
Austrian Federal Government plans to provide €2 million to the Slovenian International Trust
Fund (ITF) for humanitarian demining in Ukraine (Ukrlnform, 2023¢). According to World Bank
estimates, the needs for demining in Ukraine in 2023 amount to more than $397 million
(UkrInform, 20234).
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Some communities in Ukraine are already undergoing humanitarian demining or are at the
final stage of it, which forms an effective basis for further measuring the effectiveness of this
stage of territorial recovery. For example, mine action operators The Halo Trust and Demining
Solutions have submitted relevant documentation on land clearance to the local executive
authorities of Brovary and Bucha districts. However, most communities with potential mine
contamination are at the beginning of the humanitarian demining process (Public reception ...,
2023).

Thus, humanitarian demining is currently high on the agenda of representatives of state
authorities and local self-government bodies in Ukraine. It is important to remember that
humanitarian demining is the first stage in the process of comprehensive restoration of
territories, which makes this issue particularly important today, in wartime, when Ukrainian
territorial communities have suffered one of the most severe blows. In addition to solving the
urgent problems associated with the mining of territories, these events have highlighted the
need to develop new management approaches to local economic policy, which can mitigate the
negative impact of military events and direct efforts to restore the affected areas.

Studying the peculiarities of modern regional development in the context of war playa a
great role in the modern conditions, as it can be stated that Ukraine has formed preconditions
for finding new ways of managing territories, which should also be considered when planning
the recovery of the affected regions. Among these prerequisites are the following:

1. Hyper centralization of regional development management in relatively safe areas of
Ukraine. This form of organisation was a well-established norm of national policy until
2013 (before the decentralisation reform was launched), which led to numerous negative
consequences not only in the political sphere, but also in the socio-economic sphere: strong
expectations of regional authorities for financial injections exclusively from the state
budget, loss of economic initiative and lack of effective incentives for regional identity and
self-development, effective regional management, and a steady decline in regional
production. However, today, when the socio-economic situation has deteriorated sharply
in some areas and improved somewhat in others due to the war, it is necessary to revise
outdated practices.

2. Significant underfunding of targeted regional programmes from the state budget has always
been a problem in Ukraine, but the war has made it worse. Such urgent and vital areas as
support for the socio-economic development of small towns, development of public
transport, provision of drinking water, reform of housing and communal services, etc. are
essential for the survival of Ukrainians. These events significantly worsen the living
conditions of Ukrainian citizens, especially in the affected areas, which necessitates the
adoption of fundamentally new, justified, and effective management decisions to find
internal and external socio-economic resources for the life support of the territories.

3. Inefficiency of the mechanism of “centre-region” relations. Many local regional problems
can be solved or alleviated if they are approached in the context of the administrative-
territorial unit where they arose, since local peculiarities of regional development are better
known by their residents than by officials from the centre who have no experience of living

in the area.
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4. Lack of opportunities for regional and rayon centres to actively help their residents. District
centres, which are supposed to play a leading role in socio-economic assistance to citizens
of the respective region, are not always able to help, especially those located either on the
temporarily occupied territory or on the contact line, where hostilities are constantly
ongoing, making it impossible for residents to visit them.

5. With the beginning of the implementation of decentralisation processes in Ukraine, there
is a need to create a mechanism for regional development in which public control of the
authorities would become a real force, so by uniting, the regions will be able to solve their
problems locally faster and better than waiting for help from the state authorities.

Thus, uniting regional efforts in the context of restoring their capacity and evaluating the
effectiveness of each stage will make it possible to solve emerging socio-economic and other
problems, as the basic prerequisites for this process have already been formed. However, one
of the main obstacles to the successful restoration of the territories in the context of the war is
the weakening interest of the country’s top leadership in decentralisation, which provokes
further reductions in financial state aid. Undoubtedly, all efforts are currently aimed at
protecting state sovereignty, but despite the war, the country is alive. Despite the proclamation
of regional development as a priority for ensuring the country’s competitiveness, the reality is
the opposite.

The Law of Ukraine “On Amendments to Certain 1egislative Acts of Ukraine on the Principles of
State Regional Policy and the Policy of Restoration of Regions and Territories” of July, 09, 2022, introduced
a new functional typification of territories, which provides for the definition of such functional
types of territories as restoration areas, areas with special conditions for development, economic
growth poles, and sustainable development areas. Among them, the recovery areas currently
deserve special attention, as they are the most affected by the war and therefore require close
attention from both the public sector and academics. As of July, 13, 2023, there is no official
law of Ukraine on the criteria by which territories can be classified as recovery areas, but it is
already known that such areas will include territories of territorial communities with the greatest
destruction of social, residential, and critical infrastructure, which will be used to assess the
effectiveness of the recovery of territories. One of the most affected regions of Ukraine is Sumy
region, which was one of the first to take the brunt of the war as a border area, so to delve
deeper into the subject of this study, it is proposed to assess in more detail the performance of
the territorial communities of this region that were under temporary occupation and where

active hostilities were or are still ongoing.

The main prerequisites for evaluating the efficiency of the restoration of the most war-
affected territories on the example of the Trostianets urban territorial community of the
Sumy region

Given the geographical location and constant shelling of the border of the Sumy region,
certain information, including socio-economic (demographic, infrastructure) information, is
currently not available in the public space, which makes it impossible to conduct a full assessment
of the effectiveness of its recovery during the war. Undoubtedly, if the relevant data were to be
made available in the public domain, it is assumed that a significant number of territorial

communities in Sumy region would meet the criteria for restoration areas, but it is currently
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impossible to state this fact. However, among the territories of the Sumy region, Trostianets urban
territorial community suffered the greatest destruction, so it is advisable to analyze its condition
in the war.

The greatest destruction because of the hostilities was caused by the Trostianets City
Hospital, the station square and the buildings and structures located there, the State Forestry
Enterprise, Mondelez Ukraine, historical buildings such as the Krasnotrostianets Forest Research
Station, the estate of L.E. Koenig (right wing), the former shop of merchant F. Kurylov, etc.
Almost fifty shops and pharmacies were destroyed and looted. In addition, 1075 commission
visual inspections were conducted with the preparation of reports without expert examination of
the damage to buildings, which will become an effective basis for the development of the territorial
community in wartime and post-watr.

It is important to note the humanitarian aid that was provided to the community in 2022.
Thus, the city council’s office sent 450 requests to foreign and domestic foundations,
organizations, enterprises, and institutions to provide humanitarian assistance to the Trostianets
community. In response, 130 stakeholders aided the Trostyanets community, making 170
deliveries. In total, the Trostyanets community received 1544.4 tons of humanitarian aid (1280.4
tons of food, and 264 tons of hygiene products, bedding, clothing, and seed).

In addition, in 2022, the community received:

e 34 units of vehicles, of which 11 ones for the operation of utilities; 11 ones for healthcare
facilities (2 of which were transferred to the Armed Forces of Ukraine); 7 ones for the
organization of the work of the Trostyanets City Council; 5 ones for the Volunteer Formation
of the Trostyanets City Territorial Commmunity No. T;

e 76 units of computer and organizational equipment to support the work of departments,
institutions, and establishments of the city council (38 laptops; 35 multifunctional devices; 3
printers; 306 tablets; 4 TV sets, etc.);

e 239 units of furniture to provide accommodation for internally displaced persons (53 beds;

27 wardrobes; 306 tables; 32 chairs; 15 sofas; 76 cabinets).

Construction materials provided to the community to restore the destroyed buildings in the
community included: bricks — 146,600 pcs; cement — 37.6 tons; shingle-board — 95 cubic meters;
slate nails — 12758 pcs.; profiled sheet — 425 square meters; metal tile — 10596 square meters; water
barrier, film — 900 square meters; OSB board 2500%1250 — 278 pcs; foam block 600*200*300 —
750 pcs; metal profile — 1225 square meters; windows and double-glazed windows — 790 square
meters (526 products); clock — 7742 pcs (1761 pcs of which were purchased at the expense of the
city council); slate nails — 30 kg; glass — 2843.1 square meters.

In addition to the data on damage and assistance provided, it is advisable to refer to
available information sources covering social protection for further planning of the recovery of
this community, as this area is one of the first to be restored immediately after humanitarian
demining.

In order to provide social support to the residents of Trostianets city territorial community,
the Social Protection Program of Trostianets City Council for 2021-2023 was developed, which includes
measures aimed at social protection of vulnerable groups of the community’s population. The

total amount of financial resources required to implement the program for three years is UAH




25204.8 thousand, of which UAH 8399.6 thousand was allocated in 2022 and UAH 9409.6
thousand in 2023.

It is important to understand the social situation of the community during the war to look
at key indicators. Thus, in 2022, the local budget provided social support to 119 community
residents in difficult life circumstances and seriously ill people in the amount of UAH 190
thousand. 37 citizens applied for financial assistance for funerals. Reimbursements were made
from the local community budget in the amount of UAH 37 thousand. One person was granted
a monthly stipend to a person who turned 100 or more years old. Payments in the amount of
UAH six thousand were made. 1,136 houscholds were provided with fuel wood in the amount
of 3,862.4 cubic meters for UAH 10,810 thousand (Decision No. 25, 2023).

To ensure the right of certain categories of citizens to preferential travel, the local budget
of the Trostianets City Council in 2022 allocated UAH 1200 thousand for road transport, UAH
400 thousand for rail transport, and provided benefits to certain categories of citizens for
communication services in the amount of UAH 40 thousand. In addition, 183 applications were
considered and utility bills for sheltering 359 internally displaced persons were charged in the
amount of UAH 612.4 thousand, which were reimbursed from the state budget and charitable
organizations.

Thus, the issue of evaluating the efficiency of the restoration of the affected areas should
be considered primarily through the prism of humanitarian demining, taking into account
modern approaches to the management of regions and territories of territorial communities. It
is necessary to start with the most affected territories, such as Trostianets city territorial
community, paying attention to those areas of life that are vital for survival in this case — social
protection of the population). It is proposed to consider the process of restoring local territories

according to the following scheme (Figure 7).

Discussion

If we look at the evaluation of the efficiency of the social recovery of the Trostianets urban
territorial community through the list of activities that were carried out in the community during
the war, it is impressive and forms a positive picture of the local authorities' efforts to restore
the optimal level of life in the community. However, if we look at this process from an economic
point of view, the situation looks more problematic. Thus, the budgetary provision of social
protection in the context of the general fund of the territory was provided in 2022 with
expenditures in the amount of UAH 18138.5 thousand, which is 71.4% of the annual
allocations. In the structure of the special fund, UAH 2402.9 thousand was actually spent during
the reporting period against the approved UAH 1767.6 thousand, which indicates an
overperformance of the planned values by 35.9%, which is a negative result given the lack of
funds under martial law (Decision No. 25, 2023).

As a result, the community did not spend the planned amount of funds in 2022 on some
of the most important expenditure items: measures in the field of social protection and social
security, namely the operation and maintenance of the housing stock, and other activities to
provide housing for citizens, which indicates an insufficient level of informed management

decision-making by the local government.
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These arguments create a debate in expert circles due to the dual perception of the current
state of the affected territories, which can lead to an erroneous assessment of the performance
of this territory and delay its recovery. However, this cannot be delayed, as people are waiting
to return to their homes, and this can only happen after the successful implementation of
humanitarian demining. This problem still needs to be solved from both the state and scientific

point of view, which should be the focus of further fundamental and applied research.

Conclusions

Today, under martial law, there is an urgent need to restore the war-affected territories as
soon as possible and to assess the effectiveness of this process so that their residents can return
home and restore the socio-economic potential of regions and territorial communities.
However, this is impossible without guaranteeing security in the territories where active
hostilities took place or which were temporarily occupied, which can be ensured by successful
humanitarian demining. The issue of demining is high on the agenda of representatives of state
authorities and local self-government in Ukraine, given the fact that humanitarian demining is
the first step on the way to restoring war-affected territories. Unfortunately, economic science
is not yet sufficiently active in considering humanitarian demining as a component of the spatial
development of territories and the restoration of their socio-economic potential after the end
of active hostilities, but these processes are very much related and correlated as general and
specific. Therefore, this study is one of the first in Ukraine to link socio-economic processes
and humanitarian demining, and there is still a long way to go in terms of researching their
overall purpose, principles, methods, funding, results, conducting a full assessment of the
effectiveness and efficiency of each stage, etc.

To date, almost all local territories of Ukraine are still at the beginning of their own recovery
path, such as the territorial communities of Sumy region as one of the most affected border
regions of Ukraine. The study provided an opportunity to learn more about the results of one
of the most important areas of Trostianets city territorial community's life (social protection of
the population), which is one of the most affected by the war and needs to acquire the status of
a priority recovery area. The analysis of the available data allows us to draw diametrically
opposite conclusions, which are the basis for planning the process of restoring the territory and
further developing theoretical and methodological tools for assessing its effectiveness: on the
one hand, the community implements a large number of measures aimed at helping and
protecting residents, and on the other hand, these items of expenditure are not properly funded.
This situation is not isolated and is related to the lack of a unified statistical database of local
territories of Ukraine in the context of war (so that the enemy does not use it for his own
purposes), which causes dissonance and requires further verification and relevant research by

scholars and practitioners.
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Figure 1. Scheme of the restoration of local territories of Ukraine through humanitarian demining




DOI 10.47451/ ecn2023-06-01

Andrii A. Oliinyk, Ph.D. in Economics, Associate Professor of the Department of International
Management, State University of Trade and Economics. Kyiv, Ukraine.
ORCID 0000-0002-4589-703X
Oksana V. Piankova, Ph.D. in Economics, Associate Professor, Associate Professor of the
Department of International Management, State University of Trade and Economics. Kyiv, Ukraine.
ORCID 0000-0002-7491-6543
Liudmyla P. Sierova, Ph.D. in Economics, Associate Professor of the Department of International
Management, State University of Trade and Economics. Kyiv, Ukraine.
ORCID 0000-0002-0739-1978
Maryna G. Slokva, Ph.D. in Economics, Associate Professor of the Department of International
Management, State University of Trade and Economics. Kyiv, Ukraine.
ORCID 0000-0003-1912-1235

The role of the ICT sector in foreign economic activity of Ukraine

Abstract: This article explores the role of Ukraine’s Information and Communication Technology (ICT)
sector in shaping the nation’s foreign economic activities. It analyses the sector’s trajectory, market
positioning, challenges faced, and strategic approaches adopted by Ukrainian I'T companies. The study
encompasses a comprehensive methodology involving quantitative analysis of trade data, qualitative
examination of sector growth and challenges, and comparative assessment of strategies for international
market entry. The analysis reveals the transformative impact of the ICT sector on Ukraine’s foreign
economic activities, highlighting its role in reshaping trade patterns and market access. Despite
challenges posed by geopolitical events, including a full-scale war, the ICT sector demonstrates resilience
and adaptability. The authors offer insights for policymakers and industry leaders to foster a conducive
business environment, promote innovation, and sustain the sector’s growth. Ukraine’s engagement with
the ICT sector positions it as a significant contender in the global technology landscape, contributing to
the transformation of the international economic order.

Keywords: ICT, foreign economic activity, export, import, world market.

@\ /)Q;

Ampiii Aaarosifioprnd OAIHHHAK, KAHAUAAT €KOHOMIYHHIX HAYK, AOLIEHT KaDEAPH MUKHAPOAHOIO
MCHCAKMCEHTY, Aep/KaBHHI TOPTOBEABHO-CKOHOMIYHHIH yHiBepcuTeT, Kuib, Vrpaina.
ORCID 0000-0002-4589-703X
Oxcana Bacuaipaa IaHK0BA, KAHAUAAT €EKOHOMIYHUX HAYK, AOLIEHT, AOLIEHT Kapeapu
MDKHAPOAHOTO MCHEAKMCHTY, Aep/KaBHHH TOPTOBEABHO-CKOHOMIYHIH yHiBepcuTeT, Kuis, YVipaiHa.
ORCID 0000-0002-7491-6543
Aroammaa Ilerpisra CepoBa, KAHAUAAT EKOHOMIYHUX HAYK, AOLIEHT KaDeAPH MIKHAPOAHOIO
MEHEAKMEHTY, Aep/KaBHUI TOPIOBEABHO-EKOHOMIYHII yHiBepcuTeT, KuiB, Ykpaina.
ORCID 0000-0002-7491-6543
Mapura I paropiBara CAOKBa, KAHAUAAT EKOHOMIYHHX HAyK, AOLIEHT KadpeApH MIXKHAPOAHOTO
MEHEAKMEHTY, Aep/KaBHUI TOPIOBEABHO-EKOHOMIYHUI yHiBepcuTeT, Kuib, Ykpaina.

ORCID 0000-0003-1912-1235
Poas cexropy IKT y 30BHIIIHBO€KOHOMIYHII AiAABHOCTI YKpaiHu

Amnomayin: V 1ili cTaTTi AOCAIAKYETBCA POAB CEKTOPY IH(OpMaLiiiHO-KOMYHIKariFHuX TexHoAoTiH (IKT)
Vkpainu y ¢dopmyBaHHI 30BHIIIHBOCKOHOMIYHOI AliABHOCTI Kpainn. Crarrd aHaAi3ye TpaeKTopiro
PO3BHTKY CEKTOPY, IIO3UIIOHYBAHHA HA PUHKY, BUKAUKH, 3 AKUMU CTHKAFOTBCA, 1 CTPATEIIYH] IIAXOAU

AN P

18

)



ykpaiucpkux IT-kommanit. AOCAIAKEHHA OXOIIAIOE KOMIIAGKCHY METOAOAOTIIO, IO BKAIOYAE
KIABKICHIH aHAAI3 AAHUX, AKICHIH aHAAI3 PO3BUTKY CEKTOPA T4 BUKAHKIB, 4 TAKOK ITOPIBHAABHY OIIHKY
CTparTeriii BUXOAY Ha MIXKHAPOAHHUIT pHHOK. AHAAI3 po3kpuBsae TpaHcdopmariianii Biiaus cexropy IKT
HA 30BHIIITHBOCKOHOMIYHY AIAABHICTD YKpaiHu, IAKPECAIOFOYH HOTO POAB Y 3MIHI CTPYKTYP TOPIIBAL T4
AOCTYy A0 puHKy. HesBaskaroun Ha BUKAMKH, BUKAMKAHI TCOIOAITHYHIMHE ITOAIMH, BKAFOYAFOUH
nosHoMacIrrabHy Bifiay, cextop IKT Aemoncrpye crifikicrs 1 apamrusaicte. CraTrs IIPOIOHYE
PO3POOHHUKAM HOAITHKH Ta AIA€pPaM raAy3i IIAAXH IIIOAO CTBOPEHHSA CIIPHUATAUBOIO OI3HEC-CEPEAOBHIIIA,
CHPUAHHA IHHOBALIAM 1 IIATPUMKKM 3pPOCTaHHS CeKTopa. 3aAydeHHA YkpaiHu Ao cextopy IKT
o3umionye i AK 3HAYYIIOIO KOHKYPEHTA Ha CBITOBOMY TEXHOAOTIIMHOMY AaHAIIA(TI, CHPUAIOYH
TparcdopmManil MKHAPOAHOTO €KOHOMIYHOTO HOPSAKY.
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Introduction

The contemporary global economic landscape has witnessed a transformative influence
stemming from the rapid proliferation of Information and Communication Technology (ICT).
This pervasive phenomenon has not only revolutionized domestic economies but has also
engendered profound shifts in foreign economic activities, redefining trade patterns, market
access, and economic interdependencies. In this context, Ukraine’s evolving engagement with
the ICT sector and its role in shaping the nation’s foreign economic endeavours warrant
comprehensive scrutiny, especially in terms of Russian’s full-scale aggression against Ukraine,
starting from February, 24

The purpose of this article is to assess the role of the ICT sector in foreign economic
activity, determine the features and problems of the ICT market This undertaking necessitates
a nuanced exploration of several key dimensions, encompassing the sector’s trajectory, market
positioning, challenges encountered, and strategic approaches employed by Ukrainian IT
companies to navigate international markets. The object of the article is the Ukraine’s ICT
sector, including its services market.

The methodology used in the article involves a combination of quantitative analysis of trade
data, qualitative examination of the ICT sector’s growth and challenges, and comparative
assessment of strategies for international market entry.

The theoretical and methodological approaches of the article include the results of
scientists, such as Dubyna M., Kholiavko N., Zhavoronok A., Safonov Y., Krylov, Tochylina
Y. (Dubyna et al., 2022), Irawan T. (Irawan, 2014), Oliinyk A. (Oliinyk, 2023), Bilan Y., Mishchuk
H., Samoliuk N., Grishnova O. (Bilan et. al., 2019), Dahmani M., Mabrouki M., Ben Youssef A.
(Dabmani et. al., 2022), Ahmedov 1. (Abmedov, 2020), Melnyk T., Zavhorodnya E. (Melnyk, &>
Zavhorodnya, 2023).

Through an analytical dissection of these facets, this article endeavours to offer an
understanding of Ukraine’s multifaceted interaction with the ICT sector in the context of its
foreign economic activities. This article is intended for researchers, economists, policymakers,
business professionals, and anyone interested in understanding the significance of the ICT

sector in Ukraine’s foreign economic activity.




The article unfolds as a systematic inquiry, divided into several chapters that sequentially
scrutinize distinct yet interconnected aspects. The ensuing chapters are meticulously structured
to provide a comprehensive account of Ukraine’s engagement with the ICT sector in its pursuit

of foreign economic objectives.

Literature review

Different studies dealt with the understanding of ICT sector role in national economy and
foreign economic activity.

Some authors (Dubyna et al., 2022) analysed the economic growth of selected countries from
2010 to 2019, focusing on the ICT sectot’s influence on GDP formation. The findings indicate
that the rapidly developing ICT sector plays a pivotal role in national economic advancement,
with faster-growing sectors corresponding to better overall economic performance.

Learning from the literatures regarding the ICT and country’s economic performance
demonstrates three key points (Irawan, 2014). First, more developed countries are expected to
benefit greater than less developed countries. Second, the impact of ICT will depend on the
intensity of ICT utilization. Third, the size and structure of ICT sector of country’s economy
does matter. More developed countries do not always benefit greater than less developed
countries from ICT development. The magnitude of ICT impact on the economy depends on
the intensity of ICT utilization and the structure of ICT sector. The impact of countries’
participation in the ICT services market on their economic parameters demonstrates stronger
ICT services export and import correlation with GDP for economies with lower GDP per capita
(Oliinyk, 2023).

For developing countries steep ICT development can enforce new impulse of economic
progress (Bilan et. al., 2019). Policy should be aimed mainly at Internet access outspread and web
technologies effective use, particularly in the field of international e-commerce. Some authors
(Dabmani et. al., 2022) also suggest that the use of ICT has a long-term relationship with value
added and increased economic growth in developed countries.

The impact of digitalization on international trade, the impact of changes in the structure
and form of international trade, the intensification of global competition and its transition to
the intangible sector; the emergence of new formats and opportunities for international business
through digitization, the expansion of cross-border commerce and invisible employment, and
the reduction of cross-border and internal operations in a globalized digital environment
(Abmedov, 2020). Factors such as the rapid growth of digital commerce with companies,
businesses and households, the emergence of new generation science related to the regulation
of commercial relations in the transboundary virtual space, the emergence of new changes in
international trade regulation have been explored.

In summary, the literature review provides a comprehensive insight into the multifaceted
relationship between the ICT sector and a country’s economic performance. Studies emphasize
the significant role of the ICT sector in driving economic growth, with its impact varying based
on factors such as development level, intensity of ICT utilization, and sector size and structure.
The digitalization’s influence on international trade, global competition, and cross-border

commerce has emerged as a crucial area of exploration, highlighting the transformative potential




of ICT in reshaping economic landscapes and trade dynamics. This emphasizes the relevance

of studying the role of the ICT sector in international activity of a certain country.

Methodology

The article employs a comprehensive methodology to analyse the role of Ukraine’s ICT
sector in its foreign economic activity. The study consists of three main aspects: Ukraine’s
market position on the global stage, analysis of the ICT sector’s growth, and strategies adopted
by Ukrainian I'T companies for international expansion.

Analysis of Ukraine’s market position focuses on the utilization on trade data of 2013-2022
to assess fluctuations in goods and services exports and imports, identifying key events,
investigation of challenges posed by geopolitical events and economic instability on trade flows
and investments.

Analysis of the ICT sector is focused on evaluation of Ukraine’s IT industry, highlighting
the features of the I'T sector, its contribution to the national economy, the emergence of unicorn
companies, utilized employment data to showcase the sector’s workforce composition and
growth trends, investigation of the impact of the full-scale war on IT companies, their
adaptation to challenges, and resilience in the face of war-related disruptions.

The ICT services export analysis consists of analysed export trends in ICT services from
2013 to 2022, calculated trade measures of the ICT services export and import, identification of
top partner countries for ICT services export and explored their export-to-GDP ratios.

Strategies for I'T companies entering international markets explored strategic approaches
used by Ukrainian I'T companies to expand globally.

The methodology used in the article involves a combination of quantitative analysis of trade
data, qualitative examination of the ICT sector’s growth and challenges, and comparative
assessment of strategies for international market entry. The study provides a comprehensive
understanding of Ukraine’s market position, ICT sector dynamics, and strategic considerations

for IT companies in the context of foreign economic activity.

Ukraine’s position on the world markets

Analysis of Ukraine’s export of goods for the 2013-2022 period demonstrated fluctuations
over the years (Table 7). It peaked in 2013 at $63,320 billion and declined steadily until 2016
when it hit its lowest point of $36,361 billion. This period is characterized with political and
economic instability in country. In 2014 after Russia annexed Crimea and invaded Donbas
region Ukraine companies had to reorient their exports from Russia to another countries, which
caused such decline in 2014-2016. Afterward, there was a gradual recovery with a significant
increase in 2021, reaching $68,072 billion, but it dropped again to $44,443 billion in 2022 mainly
because of Russian aggression. Ukraine’s import of goods peaked in 2013 at $76,986 billion and
experienced steady decline until 2017, when it reached its highest level of $60,800 billion in
2019. In 2020 there was a decrease, but it rose again to $72,843 billion in 2021. The rising import
figures suggest increased demand for foreign goods and services within Ukraine, which may
impact the country’s trade balance. The trade balance improved slightly from 2013 to 2016 but
worsened in subsequent years, reaching its lowest point in 2022 with a trade deficit of -$10,781
billion.




The reasons behind the above-mentioned facts are that Ukraine was heavily dependent on
energy importts, particularly natural gas. High energy imports led to a significant portion of the
trade deficit. Ukraine’s exports are often dominated by commodities such as agricultural
products and raw materials. While these commodities can generate revenue, their prices are
subject to international market fluctuations, which can affect the trade balance.

Ukraine has faced periods of political and economic instability, including a full-scale
Russia’s invasion in 2022. Such instability can disrupt trade flows, deter foreign investment, and
affect export and import activities.

Ukraine's export of services shows decline in 2013-2014 from $22,613 to $14,884 billion
and an upward trend during the 2014-2021 period. The import of services also increased over
the years, reflecting the growing demand for foreign services in Ukraine. The figure rose from
$16,119 million in 2013 to $25,375 billion in 2022, indicating a rise in services consumption in
the country.

Unlike the goods sector, Ukraine experienced a trade surplus in services, which means it
exported more services than it imported. Although the trade balance of services decreased from
$6,494 billion in 2013 to $2,522 billion in 2014, remaining at the corridor of 1-4 billion surplus
each year, except for 2022, reaching estimated -$8,769 billion.

Ukraine had a negative trade balance in goods and services during the analysed period, with
the deficit worsening from -$7,172 million in 2013 to -$19,550 million in 2022, with the
exception of 2014 and 2015.

Ukraine’s position on the world markets has been characterized by a series of fluctuations
in its export and import figures over the 2013-2022 period. The country faced challenges
stemming from political and economic instability, including the impact of Russia’s actions such
as the annexation of Crimea and the invasion of the Donbas region. These events led to shifts
in trade patterns, necessitating the reorientation of exports from Russia to other countries. The
energy dependence, particularly on natural gas imports, played a significant role in contributing
to the trade deficit. The export of goods primarily consisted of commodities subject to
international market price volatility, affecting the trade balance. The invasion of 2022 further
disrupted trade flows and foreign investment. In the services sector, Ukraine experienced an
upward trend in exports and imports, resulting in a trade surplus. However, the overall trade
balance remained negative for goods and services, with a deteriorating deficit. The analysis
underscores the impact of geopolitical events and sector-specific challenges on Ukraine’s trade

dynamics, influencing its global market position.

ICT sector analysis

Positioned as an entrepreneurial hub, Ukraine boasts 87 research centers that collaborate
with international giants such as Samsung, Dell, Oracle, Bosch, Comodo, Rakuten, and Huawei.
The nation thrives with 22 I'T clusters, 7 associations, and 10 accelerators. Notably, Ukraine is
the birthplace of renowned unicorn companies like Grammarly, GITLab, BitFury, and
People.ai. Over the recent years, the Ukrainian IT sector has witnessed robust growth. By
December 2021, the sector engaged more than 290,000 I'T professionals — a remarkable surge
of 24.3% from 2020. Among these, computer programming accounts for 68,5% of the




workforce, consulting on informatization constitutes 13.8%, and data processing and website
information hosting make up 12.1% (Melnyk, &> Zavhorodnya, 2023).

The full-scale war has changed dramatically the national economical surface. Absolutely all
IT companies faced problems related to the war. According to the data obtained so far, more
than 34.3% of I'T companies have successfully adapted to the new realities, 61.3% —i.e., the vast
majority of I'T companies have not overcome all challenges, but in general work stably (Do I7
Like Ukraine, 2022).

Among the biggest challenges for I'T companies are:

—  migration of employees and their families, relocation of companies;
—  the ban on the departure of I'T specialists abroad;

— recruitment of IT specialists;

— retention of clients and minimization of risks in working with clients;

— currency regulation and restrictions introduced by the National Bank of Ukraine.

Ukraine created favourable conditions for its I'T industry to flourish for only one decade.
The nation has a favourable business climate, highly educated professionals, and many industries
looking for IT services. However, some pre-2022 government actions opened new horizons for

Ukraine’s IT segment:
— massive deregulation with more than 450 outdated regulations cancelled;
— anew Privatization Law and a more transparent VAT refund system;

—  the creation of the High Anti-Corruption Court of Ukraine.

These were among government-based actions aimed at improving the business climate
triggering the IT segment’s growth. Yet, in addition to promoting its global outreach, the
Ukrainian IT segment supports innovation as a part of the national agenda. In such a case,

bringing the I'T segment even further is delivered through projects like the following:

—  Diia City. It is a massive project establishing a free economic zone for I'T companies and
creative representatives. Propagated by the Ministry of Digital Transformation, Diia City is
expected to become an enormous platform where domestic and international tech firms

can open businesses and R&D centers in just several clicks.

— IT Generation. This program is dedicated to preparing new ICT professionals. The goal is
to find Ukrainian talent and fuel the growing I'T industry with new experts.

— IT Cluster. There are various IT clusters in different tech hubs across Ukraine. These
communities include Ukrainian IT companies, educational institutions, and local
authorities. Their core goal is to integrate technologies into projects directed at local,
regional, and national development (U.S. Chamber of Commerce, 2022).

Ukraine’s ICT sector stands as a testament to its rapid progress, underpinned by strategic
initiatives, a growing talent pool, and a commitment to innovation. The ongoing journey to
harness the potential of its IT industry not only bolsters the nation’s economic resilience but
also positions it as a formidable contender in the global technology landscape.

The ICT services export has consistently shown an upward trajectory over the years. This
sector has experienced remarkable growth, more than doubling its export volume from $1,782
billion in 2013 to an impressive $7,315 billion in 2022 and has been remaining a leader in export
of services structure, taking around 44.05% (Table 2). Furthermore, the import of the ICT
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services presents only $0,558 billion, while the trade surplus is $6,757 billion — the biggest one
among the services.

The structure of the ICT services export (Figure 7) demonstrates its prevailing in computer
services (74.11%), following by information services (22.54%), and telecommunication services
(3.35%). The ICT services import structure is similar to export with a slightly bigger share of
telecommunication services (22.01%).

TOP 10 partners in the export of ICT services in 2021 consists of (Do It Like Ukraine, 2022)
the USA (2,728.4 billion USD), the UK (697.6 billion USD), Malta (481.1 billion USD), Israel
(481.1 billion USD, Cyprus (287.6 billion USD), Switzerland (285.4 billion USD), Germany
(268.6 billion USD), the Netherlands (145.5 billion USD), Estonia (130.7 billion USD), Canada
(126.1 billion USD)

Ukraine’s share in the world export of ICT services equals 0.81% in 2022. The analysis of
leading countries in the ICT services exporting (Figure 2) demonstrates the factors contributing
to their positions and possibilities for Ukraine to use or generate such factors.

Ireland has the biggest ICT services export/GDP of 39.03%, as well as ICT services export
of 206.59 billion USD. Its high position can be attributed to its favourable business
environment, low corporate tax rates, and strong tech industry. The country has attracted
numerous multinational tech companies, which significantly contribute to its ICT services
exports.

Singapore takes the 2™ place with 4.97% ICT services export/GDP and 23.19 billion USD
in the ICT services export. It has invested heavily in becoming a tech hub in Asia. Its strategic
location, well-developed infrastructure, and pro-business policies have attracted tech companies
to establish their presence in the country, leading to substantial ICT services exports.

Ukraine has 4.69% of ICT setvices export/ GDP which is a result of notable I'T outsourcing
due to its skilled workforce and competitive labour costs.

Finland (ICT setvices export/GDP is 4.39% and ICT services export is 12.33 billion USD)
is known for its strong focus on innovation and technology. The presence of renowned tech
companies and a culture of technological advancement contribute to its significant ICT services
exports.

Nethetlands contributes 3.77% of ICT services export/GDP and 37,330 billion USD of
ICT services export. The Netherlands benefits from its strategic location, advanced
infrastructure, and open economy. It has a well-established tech sector and serves as a gateway
to Europe for tech companies.

Sweden (ICT setvices export/ GDP is 3.52%and ICT services export is 20,650 billion USD)
is home to several global tech giants and has a culture of technological innovation. Its
investments in research and development, along with a skilled workforce, contribute to its ICT
services exports.

Romania has ICT services export/ GDP of 3.26% and ICT setvices export of 9.81 billion
USD. Romania has shown growth in its I'T industry, fuelled by a skilled workforce and cost-
effectiveness. The country has become a preferred outsourcing destination.

Belgium’s (ICT setvices export/GDP is 3.18% and ICT setvices export is 18,420 billion
USD) central location in Europe, advanced infrastructure, and strong connectivity have

contributed to the growth of its tech industry and subsequent ICT services exports.
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India (ICT setvices export/GDP is 2.93% and ICT services exportt is 99,230 billion USD)
is renowned for its I'T and software services industry. A large English-speaking workforce, cost
advantages, and a thriving outsourcing sector play a significant role in its substantial exports.

Austria’s (ICT services export/GDP is 2.14% and ICT services export is 10,080 billion
USD) position can be attributed to its stable economy and technological advancements.

Based on the analysis provided and the competitive factors highlighted in the case of other
countries, here are several competitive factors that Ukraine could take into account in order to
strengthen its ICT export potential:

—  Continue to invest in developing a highly skilled workforce in the ICT sector. This involves
focusing on education and training programs that cater to the evolving technological
landscape and industry demands.

—  Encourage innovation and research and development (R&D) activities within the ICT
sector. Collaborate with universities, research institutions, and private enterprises to drive

technological advancements and create cutting-edge solutions.

—  Enhance the business environment by streamlining regulations, reducing bureaucracy, and

providing incentives for foreign tech companies to establish a presence in Ukraine.

— Invest in modern infrastructure, including robust digital connectivity and technology parks,

to create an ecosystem that supports the growth of the ICT industry.

—  Collaborate with the government to establish policies and initiatives that foster the growth

of the ICT sector, such as tax incentives for tech companies and startup support programs.

— Develop and promote technology hubs or clusters where startups, entrepreneurs, and

established companies can collaborate, share knowledge, and innovate together.

— Focus on improving English language proficiency across the workforce, as it is a key

requirement for effective communication in the global tech industry.

—  Identify niche areas within the ICT sector where Ukraine has a competitive advantage, such
as cybersecurity, software development, or Al research. Developing expertise in these

niches can set Ukraine apart on the global stage.

— Strengthen intellectual property protection mechanisms to in still confidence in
international partners and investors regarding the security of their technological
innovations (OECD, 2022).

Thus, Ukraine’s ICT sector has demonstrated remarkable growth and resilience,
positioning the country as a significant player in the global technology landscape. With a
burgeoning talent pool, strategic initiatives, and a commitment to innovation, Ukraine’s I'T
industry has experienced substantial expansion, highlighted by the rise of unicorn companies
and impressive export figures. The sector’s adaptability, even in the face of challenges like the
recent war, showcases its potential for continued development. To further enhance its ICT
export potential, Ukraine should focus on nurturing its skilled workforce, fostering innovation
and R&D, improving the business environment, investing in modern infrastructure, and
collaborating with both the government and private enterprises. By capitalizing on its strengths
and competitive factors, Ukraine can solidify its position as a prominent contributor to the

international ICT services market.




Strategies of Ukrainian IT companies to enter international markets

Ukrainian I'T companies seeking to penetrate international markets employ a range of
strategic approaches to effectively expand their global presence. The main approaches are Direct
export of I'T services. Direct exportt is a prevalent method through which Ukraine’s Information
Technology (IT) services are introduced to international markets. This approach encompasses
distinct features that contribute to the successful export of I'T services abroad.

It involves direct engagement with international clients. Ukrainian IT firms establish direct
communication channels, fostering personalized interactions, understanding client
requirements, and tailoring solutions to meet specific needs. Ukrainian I'T companies extensively
research and comprehend the target market’s dynamics, including cultural preferences, industry
regulations, and competition. This knowledge informs the customization of services for optimal
market fit. Direct export empowers Ukrainian IT services to present a compelling value
proposition to potential clients. Companies articulate their expertise, competitive pricing, and
unique offerings directly to the client, showcasing the advantages of their solutions. Establishing
strong client relationships is pivotal in direct export. Ukrainian IT firms prioritize building trust,
credibility, and long-term partnerships through effective communication and reliable service
delivery.

Partner assistance. Another option for entering a foreign market is to involve a partner in the
process of providing I'T services. For the effective implementation of such an option, it is
necessary to have a reliable partner in the country targeted by the Ukrainian I'T company. This
option is quite profitable for I'T companies, because through a foreign partner, especially one
with a reliable reputation and “name”, it is easier to attract investments and sell product abroad.
The involvement of partners in entering the international market is especially widespread among
B2B companies, which find it quite difficult to independently calculate all the features of another
market, so it is quite logical to use the experience of a local partner, who will mostly be
responsible for marketing and sales. Working through a reliable partner allows companies to
combine resources and connections, which increases the likelthood of a long-term and
profitable game in the foreign market. However, there are certain risks. In particular, a
partnership always implies a branching of opinions, which can lead to the complexity of making
the necessary business decisions, and in some cases a partner can turn into a competitor
(especially in the absence of a well-drafted detailed partnership/cooperation contract).

Name for sale. When a Ukrainian company has developed a good reputation in its country
and has a ready-made product for entering the foreign market, there is an option to sell its
franchise or license. This model is not traditional in the I'T sphere, but it has the right to exist.
This option is considered especially relevant for companies that develop certain useful services
that can operate in different countries. By selling its name, information about business processes
and support, a Ukrainian company can get many advantages: quick access to a foreign market,
popularity, notoriety, product adaptation to the market of another country, etc. However, as in
the case of a partnership, the counterparty may eventually turn into a competitor, because there
is always a risk of non-renewal of the contract and termination of the business relationship
(Stadnyk, 2023).

According to the survey 54.7% of I'T companies planned to open new offices and branches

in 2022. However, only a quarter have managed to do so, the others had their plans frustrated
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by the war. As a result of the full-scale invasion, 70.8% of IT companies had to resort to
unplanned relocation, including a quarter who have relocated in full (Do I# Like Ukraine, 2022).

In summary, Ukrainian IT companies have adopted diverse strategies to successfully
venture into international markets. Direct export stands as a significant approach, emphasizing
personalized interactions, market research, and tailored solutions to engage international clients
effectively. Partner assistance offers a collaborative route, leveraging reliable local partners for
market entry, although it entails the potential for diverging opinions and competition. Another
avenue involves selling the company’s name and product through franchising or licensing,
offering quick market access but carrying risks of contract termination or competition. This
underscores the sector’s resilience and determination to overcome obstacles in pursuit of global

growth.

Discussion

The analysis presented in this article underscores the transformative influence of the ICT
sector on Ukraine’s foreign economic activities. ICT sector has emerged as a pivotal driver of
economic advancement, reshaping global trade patterns, market access, and economic
interdependencies. Ukraine’s engagement with the ICT sector is reflective of its efforts to
leverage technological prowess for economic growth and resilience. The nation’s I'T industry,
characterized by innovation, a skilled workforce, and strategic initiatives, has played a crucial
role in enhancing its global market position. By nurturing a conducive business climate,
investing in education and training, and fostering innovation, Ukraine has positioned itself as a
formidable contender in the global technology landscape.

The discussion also addresses the challenges faced by Ukrainian I'T companies, particularly
in light of the full-scale war initiated by Russia. The war has disrupted trade flows, impeded
foreign investment, and introduced various impediments to the operations of I'T businesses.
The migration of employees, restrictions on specialist mobility, and client retention concerns
are among the key challenges highlighted. However, it is noteworthy that a significant
proportion of I'T companies have demonstrated adaptability and resilience in the face of these
challenges, illustrating the industry’s capacity to navigate through adversities.

The findings of this study offer valuable insights for policymakers and industry leaders. The
necessity of a favourable business environment, government support through deregulation, and
investment in infrastructure emerge as critical factors for sustaining the growth of Ukraine’s
ICT sector. Policies aimed at fostering innovation, supporting start-ups, and promoting research

and development can further enhance the sector’s potential and global competitiveness.

Conclusions
This article has undertaken a comprehensive exploration of Ukraine’s interaction with the
ICT sector within the context of its foreign economic activities, considering key dimensions
such as market positioning, sector growth, challenges faced, and strategic approaches adopted
by Ukrainian I'T companies.
The literature review highlighted the significant role of the ICT sector in national
economies and its impact on foreigh economic activities. It underscored the nuanced

relationship between ICT development, GDP growth, and economic structure, revealing that

A

27

N



factors such as intensity of ICT utilization and the structure of the ICT sector also play vital
roles. The study further revealed that developing countries, including Ukraine, can harness ICT
development as a catalyst for economic progress, primarily through increased internet access
and effective utilization of web technologies. The emergence of digitalization, changes in
international trade structures, and the rise of cross-border commerce in a digital environment
were also identified as key trends shaping global economic dynamics.

Through a meticulous analysis of Ukraine’s market position, the article delineated
fluctuations in goods and services exports and imports over the period of 2013-2022. It
highlighted the impact of geopolitical events, such as Russia’s annexation of Crimea and
invasion to Ukraine. The examination of Ukraine’s ICT sector revealed a dynamic landscape
marked by robust growth and technological innovation. The sectot’s resilience and adaptability
were evident in its response to the challenges posed by the war. The strategies employed by
Ukrainian IT companies to enter international markets encompassed direct exports, partnering
with foreign companies, and selling franchises or licenses. These strategies facilitated market
entry and leveraged the strengths of the local industry.

The article’s analysis underscores the pivotal role of the ICT sector in shaping Ukraine’s
foreign economic activities. The sector’s growth, innovation, and resilience have positioned
Ukraine as a competitive player in the global technology landscape. While challenges such as
geopolitical instability and the full-scale war have presented obstacles, the sector’s adaptability
and strategic approaches have enabled it to navigate through adversities. Policymakers and
industry leaders can draw from these insights to craft policies that foster a conducive business
environment, promote innovation, and sustain the growth of Ukraine’s ICT sector. As the
nation continues to engage with the evolving ICT landscape, it is poised to further enhance its
global market position and contribute to the transformation of the international economic
order.

Future scientific prospects of this study could be focused on different areas. A deeper
analysis could be conducted to understand how geopolitical events influence the resilience,
strategies, and adaptability of I'T companies in conflict zones. Another way is to define and
deeper analyse strategies and factors that contribute to the successful expansion of IT services

into international markets.
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Appendix

Table 1. Ukraine’s export and import of goods and services for 2013-2022 period

2013 2014 2015 | 2016 2017 2018 2019 2020 2021 2022
Export of goods 63320 53913 | 38127 | 36361 | 43264 | 47335 50054 49192 68072 44443
Import of goods 76986 54381 | 37516 | 39250 | 49607 | 57187 60800 54336 72843 55224
Trade balance of goods | 3440 468 | 611 | -2889 | -6342| 9852 | -10745| 5144 | 4770 | -10781
Export of services 22613 14884 | 12442 | 12448 14243 | 15836 17465 15564 18391 16606
Tmport of services 16119 12362 | 11349 | 11959 13324 | 14500 15715 11164 14420 25375
Trade balance of services | (49, 2522 | 1093 489 919 | 1336 1750 4400 3971 | -8769
Trade balance of goods

and services 7172 2054 | 1704 | -2400 5423 | -8516 -8995 744 799 | -19550

Source: Authors’ calculations based on UNCTADstat (UNCTADstat, 2023)




Table 2. Ukraine’s export and import of services for 2013-2022 period

Product,/ Sector 2013 2014 2013 2016 2017 2018 2019 2020 2021 2022

(estimate)
Export

Goods-related services 2324 1577 1270 1358 1663 1941 1909 1590 1841 1300

Transport 5478 6231 5322 5348 3922 5949 6253 3089 4760 3365

Travel 3083 1612 1082 1078 1261 1443 1620 336 950 774

Construction 275 209 288 182 96 153 117 EE) 52 25

Insurance and penszion 40 13 14 24 12 19 13 13 20 23

TErvices

Financial services 349 221 190 83 130 148 165 130 103 152

Chasges for the use of 167 113 85 73 72 o2 82 74 69 44

intellectual propertv nie

Telecommunications, 1782 2042 2105 2310 2760 3473 4331 3181 7107 7315

computer, and information

SELVices

Other business services 3239 2495 1807 1643 1963 2264 2596 2683 3073 3062

Personal, coltural, and 114 64 39 36 37 32 66 66 94 51

recreational zervices

Govemment goods and 762 302 240 313 307 300 311 283 322 495

IELVICES 1Lie.

Total export of services 22613 | 14884 12442 | 12448 14243 | 15836 | 17465 | 13564 | 18391 16606

Import

Goode-related services 135 136 149 97 73 86 87 63 87 102

Transport 4041 2727 1947 1934 2109 2237 2516 1920 2834 1987

Travel 3763 3061 5101 3970 7121 7899 8517 4691 6251 20172

Construction 220 60 17 44 59 54 77 58 48 15

Insurance and pension

services 151 92 67 95 77 68 71 66 83 19

Financial services 1011 801 874 561 601 529 581 636 706 461

Charges for the use of

intellectual property fig, 1072 552 358 358 430 592 606 495 735 258

Telecommunications,

computer, and information

services 763 582 627 493 308 618 701 748 934 538

Other business services 2056 1527 1132 1239 1325 1620 1621 1339 1588 480

Perzonal, cultural, and

recreational services 326 164 113 92 104 106 127 109 118 21

Government goods and

services nie. 581 660 964 1054 917 691 811 1039 1036 1302

Total impost of services 16119 | 12362 | 11549 | 11959 | 13324 | 14500 | 15715 | 11164 | 14420 25375

Source: Authors’ calculations based on UNCTADstat (UNCTADstat, 2023)
Export Import

m Telecommunications
SEITVICEE

» Computer services

= Information services

» Telecommunications
SEIVICES

= Computer services

» Information services

Figure 1. Export and import of ICT services structure of Ukraine in 2022, %.
Source: Authors’ calculations based on UNCTADstat (UNCTADistat, 2023)
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study purpose was to consider the features of the implementation of the system of academic
entrepreneurship in the Russian Federation and in foreign countries and to determine the trends of its
development. During the study, the author applied general scientific methods, including compatison,
generalisation, comparison, abstraction, deduction and induction. To achieve the purpose and solve the
tasks set, regulatory legal acts of the Russian Federation, research materials of Russian and foreign
specialists in university environment development were used. The author systematised approaches to
the definition of the phenomenon of academic entrepreneurship and analysed the features of academic
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Haraasa Koacranrarosaa MeaeseBa, Cauxkr-IlerepOyprekuii rocyAapCTBEHHBII YHUBEPCUTET.

Canxr-IlerepOypr, Poccus.

AxapeMHUuecKoOe MPEAIPUHUMATEABCTBO B YHUBEPCHTETCKOM COOOIIIECTBE: MUPOBOM 1
POCCHIICKHII ONIBIT

Awnnomayus: B coBpeMEHHBIX YCAOBHAX CHCTEMA BBICILIETO OOPa30OBAHUA IIpETEPIICBACT U3MEHEHHA Ha
HAITHOHAABHOM M MHPOBOM YpPOBHAX. Pa3spuTre MHHOBAITMOHHEIX HAITPABACHHE 3KOHOMHKH ITPHBEAO
K TOMYy, 9YTO BBICIIHE YyYEHBIE 3aBEACHHA (VHHBEPCHUTETHI) TEUEPh HE TOABKO IIOATOTABAHBAIOT
CIIELIUAANCTOB IIOA COBPEMEHHBIE ITOTPEOHOCTH S3KOHOMHKH M OOIIECTBA, HO 1 CTAHOBATCH IIEHTPAMU
AAfAl  IIPOBEACHHsA WHHOBALIMOHHBIX HCCACAOBAHHI H pa3paborok. IloBeimaerca wmmTerpanusa
YHUBEPCHTETOB C IIPEACTABHTEAAMU OHM3HEC-COOOINECTBA B  LEAAX VHPOILIEHUA IIPOILIECCA
KOMMEPILHAAU3AIUNA YHUBEPCUTETCKUX HHHOBALIMOHHBIX pa3paboTok. OOBEKTOM HCCACAOBAHUA
ABAAACA CEKTOp BBICIIEH IIMKOABL. IIpeaMeT mMccAeAOBaHMA ABAAAACH TPEATPHHUMATEABCKAS
AEATEABHOCTh yHHBepcHTeTOB B Poccum m 3apyOexmbIx crpaHax. lleapro mccaeaoBanme OBIAO
paccMOTperb OCOOEHHOCTH PEAAM3ALUU CHCTEMBI AKAAEMHYECKOIO IIPEAIPUHUMATEABCTBA B
Poccuiickoii ®Peaepariuu 1 B 3apyOCKHBIX CTPaHAX U OIPEACAUTH TeHAcHUMU e pasurud. [lpu
IIPOBEACHHH HCCACAOBAHHA aBTOPOM OBIAH IIPUMEHEHBI OOIIEHAYYHBIE METOABI, B TOM YHCAE
CpaBHEHHE, OOODIIEHHE, COIIOCTABACHHUE, A0CTPATMPOBAHIE, ACAYKIIUA U HHAYKIUA. AAf AOCTIDKEHHA
LIEAD W PEIIEHHA IIOCTABACHHBIX 3aAd9Y OBIAH HCIOAB30BAHBI HOPMATHBHBIE IIPABOBBIC AKTBI
Poccuiickoit Peaeparinn, MaTEpHAABRT MCCACAOBAHUI POCCHICKAX M HWHOCTPAHHEIX CITIEIIHAAMCTOB B

obAact pa3BuTHA yHHBCpCHTCTCKOfI CPCABIL. ABTOp CUCTCMATU3UPOBAA IIOAXOABI K OIIPCACACHHIO
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CpCHOMCHa AKAAECMHUYICCKOTIO HpeAHpI/IHI/IMaTCAI)CTBa u HpOaHﬂ.AI/ISI/IpOBaA OCOOEHHOCTH
AKAACMHYICCKOTO HpCAHpI/IHI/IMaTCABCTBa B BCAYIIHUX U pCI‘I/IOHaAbeIX pOCCHfICKHX yHI/IBCpCI/ITCTaX, a

TAaKXKE B BQPY6C)KHBIX CTpaHaX, Ha yp0BHe KaMepaAbHI)IX I/ICCACAOBaHHfI.

Kanuessre  crosa:  akapeMudeckoe — IPEAIPHHUMATEABCTBO, HWHHOBAIIMOHHAS — HH(MPACTPYKTYpa

YHHUBEPCUTETA, KOMMEPLHAAU3ZAIUN PE3YABTATOB I/IHHOBH.HI/IOHHOfI ACATEAPHOCTH YHHUBEPCHUTETOB,
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Introduction

HMHHOBAIITHOHHOC Pa3BUTHE YHUBECPCUTETA.

The acceleration of technological development of the world economy has led to increased
competition in the market for innovative products not only from countries that are
technological leaders, but also from developing countries. As a result, Russia has a need to
develop research and scientific-practical activities to develop competitive innovative goods and
services.

Also, at the present stage of social and economic development of society, the role of
universities and research institutes is strengthening in training scientific and pedagogical
personnel, conducting scientific research and development. Universities and research institutes
are being included in the national innovation system and are being integrated with economic
entities. The national innovation system is a set of social and economic institutions involved in
the process of creating innovation and increasing national well-being based on the application
of new knowledge (Untura, 2021, p. 54).

Universities and research institutes are acquiring the role of platforms for conducting
scientific research and development. The use of material, technical, and financial universities
resources allows students and teaching staff to develop and promote innovative projects of
national and international importance.

Integration of organisations in the higher education sector with representatives of the
business community will, on the one hand, attract additional funding for innovative
developments based on universities and research institutes, and on the other hand, provide
research personnel for the organisations’ projects.

The stated provisions indicate the relevance of the research topic.

The study object was the higher education sector.

The study subject was the entrepreneurial activity of universities in Russia and foreign
counttries.

The study purpose was to consider the features of the implementation of the academic
entrepreneurship system in the Russian Federation and in foreign countries and to determine
the trends in its development.

To achieve the study purpose, the following tasks were developed:

—  consider the basics of functioning of Russian universities;
—  characterise the theoretical foundations of academic entrepreneurship;
— conduct a comparative analysis of academic entrepreneurship in Russian and foreign

universities.




When conducting the study, the author used general scientific methods, including
comparison, generalisation, juxtaposition, abstraction, deduction, and induction.

The scientific novelty of the study results lies in systematising approaches to defining the
phenomenon of academic entrepreneurship. The basis of this concept is the relationship
between the academic production of knowledge and the need of society for new technologies
and developments. The features of academic entrepreneurship in leading and regional Russian
universities, as well as in foreign countries, are analysed at the level of desk study. The key
emphasis in this process is on the commercialisation of the results of university innovative
activities.

To achieve the study purpose and solve the assigned tasks, regulatory legal acts of the
Russian Federation, research materials of Russian and foreign specialists in development of the

university environment were used.

The results of the study

Currently, the term “academic entrepreneurship” is entrenched in the scientific literature.
It came into use in the second half of the 20" century. The works of scholars and researchers
examine various characteristics of academic entrepreneurship. For example, O.V. Sysoeva
considers it as a consequence arising from Henry Itzkowitz’s triple helix model (Sysoeva, 2019,
pp- 89-90). EN. Akimova and O.V. Shataeva focus on attracting external sources of funding for
educational organisations (Akwmova & Shataeva, 2020, p. 11). AB. Yarygina conducts a
comparative analysis of American, European and Asian models of academic entrepreneurship,
each of which has its own distinctive features (Yarygina, 2012, pp. 136-138). D.A. Shtykhno
describes the main stages of the emergence of academic entrepreneurship in Russia. Many
scientific works are devoted to the integration of educational organisations with representatives
of the business community (Sh#ykbno, 2021, p. 505). Yu.A. Kitsai emphasises that the state has
entrusted universities with the role of city-forming centers of regional economic clusters (Kzzsaz,
2017, p. 45). LLA. Yurasov, M.A. Tanina, V.A. Yudin, and E.V. Kuznetsova believe that the
system of academic entrepreneurship operates on the basis of the market economy laws and
unites the interests of developers of innovations and subjects of their dissemination (Yzurasov et
al., 2021, p. 45).

The activities of higher educational institutions are regulated by federal law No. 273-FZ
“On Education in the Russian Federation” dated December 29, 2012. According to the law, an
educational institution is a non-profit organisation whose main activity is educational activities
performed based on an obtained license (On Education in the Russian Federation, 2012).

According to the Great Russian Encyclopedia, a university is a higher educational
institution that performs educational and scientific activities in multidisciplinary areas (The Great
Russian Encyclopedia, 2022). The first universities appeared in Medieval Europe and were an
association of teachers and students with the goal of enlightenment and the development of
Christian knowledge. The first medieval universities include: the University of Bologna, the
University of Oxford, the University of Cambridge and the University of Paris. In Russia,
Moscow University was the first to be founded in 1755.

The main university features include:

e  cstablishment of a university based on current legislation;
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e the university activities are performed according to the legislation of the Russian

Federation;

e availability of a license to perform educational activities;

e implementation of educational programmes of higher professional education.
According to the legislation of the Russian Federation, there are two types of universities:
e federal university;

e national research university (On Education in the Russian Federation, 2012).

Based on the materials in Table 1 in the Appendix, we can conclude that the federal
university, although it has a simple organisation, has a complex structure and is most suitable
for performing multidisciplinary research, while the research activities of the national research
university are concentrated in a specific area of scientific knowledge and has a more coherent
structure (Table 7).

Separately, it should highlight a special type of university, called the leading classical
universities of the Russian Federation. The list includes Moscow State University named after
M.V. Lomonosov and St. Petersburg State University. The activities of the represented
universities are regulated by separate laws, they have the right to set their own entrance tests
and determine which programme of study will be used.

The development programme of a higher educational institution should be aimed at
developing scientific and educational activities, modernising the scientific and technical base,
improving its own infrastructure, as well as increasing the academic mobility of students and
teachers (On Education in the Russian Federation, 2012).

The functions of the university in the educational field include:

e development and adoption of local regulations;

e  material and technical support of educational activities;

e development and approval of educational programmes;

e development of a university development programme;

e admission of students in basic educational programmes to an educational organisation;

e determination of the list of educational materials for the implementation of educational
activities;

e implementation of ongoing monitoring of academic performance and intermediate
certification of students in basic educational programmes;

e encouragement of students in basic educational programmes;

e considering individual results of students mastering educational programmes;

e improvement of teaching methods and educational technologies;

e  cnsuring an internal system for assessing the quality of education;

e providing the necessary conditions for students in basic educational programmes;

e conducting socio-psychological testing of students in basic educational programmes;

e creating conditions for students to engage in physical education and sports;

e promoting the activities of public associations of students;

e organisation of scientific and methodological work (On Education in the Russian Federation,
2012).




To create favorable conditions for the development of research activities on the Russian
Federation territory, universities train scientific and pedagogical personnel in the main
postgraduate educational programmes. Students in the postgraduate programme receive
theoretical and fundamental training in a specific field of activity. The result of successful
completion of a postgraduate programme indicates the high qualifications of a young specialist
and speaks of his ability to conduct research activities. The dynamics of the number of students
in postgraduate programmes for 2011-2020 in St. Petersburg is presented in the figure (Figure 1)
(Regons of Russia. ..., 2023).

According to Figure 1 in the Appendix, the annual reduction in the number of students in
the main postgraduate educational programmes in the period from 2011 to 2019 is traced; in
2020, there is a slight increase in students. In general, during the period the number of students
decreased by 35.92% (Figure 7). The main reasons to reduce in the number of graduate students

include:

e weak scholarship support forces graduate students to look for work;

e the difficulty of combining full-time work with a high educational load;
e formal approach to organising scientific leadership;

e low motivation for study or research career.

The formation of the university’s entrepreneurial model occurred with a change in the role
of the university as a center for the transfer of accumulated knowledge to an organisation
engaged in training highly qualified personnel for the needs of the modern economy. Research
activities can generate economic profit, which in turn helps to maintain the material and
technical base of educational and research programmes of universities.

The global challenges faced by the world community stimulate the integration of research
and educational institutions to solve pressing social and economic problems. Connecting to the
development of such a phenomenon as the knowledge economy and the commercialisation of
the results of intellectual activity, attention to the development of the system of academic
entrepreneurship is increasing. The development of this system is significantly influenced by
processes such as globalisation, digitalisation, informatisation, demographic changes, changes
in consumer preferences, and the acceleration of the pace of social and economic development.

The phenomenon of academic entrepreneurship is believed to have originated in the late
1970s in the United States due to the need to increase the country’s competitiveness in the
international market. As an example of interaction between universities, representatives of
business and government, the triple helix model is used (Figure 2) (Sysoeva, 2019, pp. 89-90).

The Triple Helix model was developed by G. Itzkowitz based on an analysis of the activities
of the US innovation system in the 1930s. Within this model, the leading role belongs to
universities, creating new high-tech enterprises on their basis. The business efforts should have
been directed to the development of industry and the economy of the region, as well as to
improve their own educational services, taking over some of the functions of the university.
The activities of the state in this model were associated with the creation of funds to finance
businesses, from which it took over some functions. Figure 2 of the Appendix shows that
innovation is at the intersection of three institutional spheres, where venture capital, science

parks, high-tech enterprises, and incubators emerge (Figure 2) (Sysoeva, 2019, p. 89).




The authors of modern studies conclude that successful technology park structures created
at universities currently no longer use the triple helix model, but operate based on the fourth
helix concept. In this concept, representatives of civil society, who are key users of innovation,
are added to the triple helix model (Mokhanov, 2017, p. 434).

Currently, the state has assigned to universities the function of city-forming centers of
economic regional clusters, whose activities are aimed at managing the results of innovation
activities and facilitating the functioning of new markets for innovative goods and services
(Kitsai, 2017, p. 45).

The term “academic capitalism” arose in the 1990s and was the process of attracting
external sources of funding by an organisation carrying out educational activities (Akimova &
Shataeva, 2020, p. 17).

The main reasons for the emergence of academic entrepreneurship include:
e impacting the globalisation process on the world economy structure;

e gradual transition to a knowledge economy (Medveder, 2023, p. 2306).

Table 2 in the Appendix presents the main approaches to defining this concept (Table 2).

Based on the definitions of the term “academic entrepreneurship” presented in Table 2, it
can conclude that the academic entrepreneurship system is an intermediary between the
academic production of knowledge and society’s need for new technologies and developments.

Therefore, within the framework of this work, the academic entrepreneurship concept can
be defined as follows: the activity of research staff of higher educational institutions, regulated
by the laws of a market economy, aimed at commercialising the results of research activities in
collaboration with business community representatives, as well as providing innovative goods
and services (Medyedev, 2023, p. 234).

In addition, a new service market has formed, in which the object of commodity-money
relations are research resources and innovative developments of higher educational institutions,
which also contributed to the development of international competition not only between
universities, but also at the level of teaching staff (Akimova & Shataeva, 2020, p. 10).

In the academic entrepreneurship system, human intellectual abilities become the main
production resource in innovative production, which leads to an increase in the demand for
knowledge and the emergence of new professional competencies. The increasing role of private
entrepreneurship in the economic relations system and the reduction in government funding of
scientific and educational institutions, which occurred in connection with the global financial
crisis, also have a significant impact. (Akwmova & Shataeva, 2020, p. 10).

Due to the reduction in government funding, the implementation of the academic

entrepreneurship system is accompanied by the attraction of new sources of funding:
e targeted grants provided on a competitive basis;
e income from the commercialisation of scientific research results;

e income from the transfer of new technologies and developments (Akimova & Shataeva,
2020, p. 11).
The development of the higher education and academic entrepreneurship system is

influenced by the following factors:

e introduction of virtual technologies into educational processes;
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e individual approach to organising the educational process through the use of electronic

educational resources;

e reduction in the number of students enrolled in basic postgraduate educational
programmes;

e population aging due to changes in the nature of the population reproduction process;

e increasing the duration of active economic life of the population;

e formation of the global educational and research space;

e shifting the focus from the consumption of tangible goods to the consumption of
intangible services (Izzzailov, 2019, p. 107).

In addition to what is listed in the work of A.M. Izmailov, it is necessary to include such a
factor as the digitalisation of educational processes as one of the leading directions, or trends,
in the development of modern Russian society (Passport of the national project ..., 2019), on the
basis of which the introduction of virtual technologies is implemented.

It should note that the development of the academic entrepreneurship system also entails
the emergence of new problems and contradictions in the education system, e.g.:

1. Increasing the workload of teaching staff due to a significant redistribution of working time.
Caused by an increase in reporting, the formalisation of indicators characterising the
effectiveness of the university’s activities and the combination of scientific and pedagogical
activities with the commercialisation of the intellectual activity results.

2. University personnel’s distribution into employees involved and not involved in academic
entrepreneurship, due to the fact that entrepreneurial activity imposes restrictions on the
creative component of research activity, and also requires the presence of certain abilities.

3. Deviation of the university’s goals from its core activities in search of additional funding
and support for the national economy, using resources from the educational process. The
initial goal of a higher educational institution is to train specialists whose professional
competencies will allow them to actively participate in socio-economic processes and
improve national well-being. However, the process of commercialisation of the results of
research activities involves university resources that could be involved in the learning
process, including human capital, time, premises and other material resources.

Next it should consider the current state of organisations engaged in scientific research and
development in St. Petersburg, which also includes special university departments. Data for the
period from 2010 to 2020 are presented in the Appendix (Figure 3) (Regions of Russia. ..., 2023).

According to Figure 3 in the Appendix, it can be seen that the number of organisations
performing research work in St. Petersburg from 2010 to 2014 remained at approximately the
same level, while in 2015 their number increased by 15.84% (Figure 3). The growth may be due
to the increased importance of innovation activities and the growing interest of organisations in
research and development. At the same time, the number of these organisations decreased from
2015 to 2018. This circumstance is due to a decrease in commercial success from conducting
and implementing research activities and an increase in the budget burden (Goncharenko et al.,
2017). The slowdown in economic growth coupled with the transformation of the scientific
institutions system has had a negative impact on both the scientific industry as a whole and its

human resources potential. Since 2019, there has been a slight increase in research organisations,
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amounting to 2.6% compared to 2018. This circumstance is due to the introduction of the state
programme “Scientific and Technological Development of the Russian Federation”,
implemented in the period from 2019 to 2030.

The growth rates of the average volume of funding for fundamental and applied research
in the Russian Federation in current prices per organisation for the period from 2011 to 2020
are presented in Appendix (Figure 4). According to the figure, we see that the average volume
of funding increased from 2010 to 2014. Federal budget expenditures on R&D during this
period amounted to approximately 5% of total federal budget expenditures with an upward
trend: the share of R&D expenditures in total federal budget expenditures increased from 4.08%
in 2010 to 4.96% in 2014 (Annual monitoring ..., 2022). From 2015 to 2017, negative growth rates
are observed, which is due to changes in the budget policy of the Russian Federation in
connection with the economic crisis of 2014-2016 and overcoming its consequences. Since
2018, there has been a positive increase in the average financing amount. One of the key reasons
for the increase in budget allocations is that the Government of the Russian Federation, within
the framework of the national project in science, needs to ensure by 2024 a rapid increase in
domestic costs for research and development from all sources compared to the growth of the
country’s gross domestic product (O National Goals ..., 2018).

Next, it is necessary to consider the average volume of funding for fundamental and applied
research in the Russian Federation per organisation, considering inflation for the period from
2011 to 2020. The figure in the Appendix shows the growth rates of the average volume of
financing relative to the base year 2010. The figure shows that a positive increase in the average
volume of financing in 2010 prices was observed throughout the period from 2011 to 2015, as
well as in 2020. In the period from 2016 to 2019, there was a decrease in this indicator, the
reasons for which are indicated above (Figure 5).

Based on the data in Figure 5, it can conclude that despite the fact that the volume of
funding for science in current prices has increased, the volume of funding, adjusted for inflation
to 2010 prices, in the period from 2016 to 2019 was lower than the base year of the analysed
period. The growth in funding for fundamental and applied research in 2020 compared to 2010
was about 2%. At the same time, the progressive inflation rate from December, 2010, to
December, 2020, amounted to 86.31% (Inflation caleulators. ..., 2023), which indicates that the
volume of research funding is not growing enough compared to the growth of inflation.

According to Figure 3, it can be seen that the number of organisations performing scientific
research and development in St. Petersburg decreased during 2011-2018. The slowdown in
economic growth coupled with the transformation of the scientific institutes system has had a
negative impact on both the scientific industry as a whole and its human resources potential
(Figure 3).

Since 2019, there has been an increase in research organisations, amounting to 7.8%
compared to 2018. This circumstance is due to the introduction of the Russian Federation
programme “Scientific and Technological Development of the Russian Federation”, implemented in the
period from 2019 to 2030.

When analysing the phenomenon of academic entrepreneurship, three models of academic

entrepreneurship can be distinguished: American, European and Asian.




The American model involves the development of entreprenecurial skills in students
through educational programmes, competitions for the best business idea and the possibility of
internships in research laboratories. Thematic youth clubs and communities are also being
created. As part of creating an infrastructure to support academic entrepreneurship, centers are
being created to discuss current problems and ways to solve them with representatives of
science and the business community. Particular attention is paid to organisations that allow
commercialisation of the results of innovative activities: technology park structures, specialised
centers, and offices (Yarygina, 2012, p. 136).

The European model is more focused on the operational process than on elements of the
innovation infrastructure. The role of science parks created on the basis of universities is
increasing. They not only provide rental premises and material services, but also provide project
support services throughout the entire life cycle. In addition, universities strive to develop the
entrepreneurial abilities of students and involve them in innovative activities (Yarygina, 2012).
The education sector in Central Europe, on the one hand, experiences strong government
intervention in regulating the creation and development of stronger universities from an
entrepreneurial point of view, on the other hand, there is a need to reduce market barriers to
increase university competition, in order to overcome the shortage of resources such as financial
funds, scientific and teaching staff and promising students and graduates (Awdretsch et al., 2014).

The Asian model, like the previous two models, promotes the development of
entrepreneurial qualities in students, but emphasizes the commercialisation of multiple
promising ideas. Thanks to partnerships between national universities and foreign universities,
laboratories and private foreign business incubators, the export of innovations to foreign
markets has been developed. The second key academic entrepreneurship direction in the Asian
model is the development of high-tech developments in the university business incubator for
the purpose of their further integration into industry (Yarygina, 2012, pp. 136-137).

Next it should consider the main characteristics of the academic entrepreneurship system
in foreign countries, presented in the Appendix (Table 3).

The academic entrepreneurship system in various countries began to actively develop in
the second half of the 20™ century and is characterised by the creation of an innovative university
infrastructure, the interaction of higher educational institutions with business and the
development of legislation in this area.

In Russia, academic entrepreneurship began to emerge in the late 2000s in connection with
the development and implementation of measures to promote the creation of entrepreneurial
infrastructure, including on the basis of higher educational institutions. The next stage in the
development of the academic entrepreneurship system was the signing of a declaration on the
creation of the Association of Entrepreneurial Universities of Russia within the framework of
the 4™ St. Petersburg International Innovation Forum, which was signed in 2011. Among the
Russian universities that signed the declaration together with the Skolkovo Foundation, it is
worth noting such large universities as the St. Petersburg National Research University of
Information Technologies, Mechanics and Optics, Moscow Institute of Physics and
Technology, National Research Nuclear MEPHI University, Tomsk State University of Control
Systems and Radioelectronics (TUSUR) and National Research Technological University MISIS




(NUST MISIS). In 2012, the National Research University Higher School of Economics (HSE)
joined the Association.

The Association of Entrepreneurial Universities of Russia was created in order to ensure
the development of partnership between the state, business and higher educational institutions
to include innovations in the production and commercialization. By 2013, about 1,800 small
innovative enterprises were created in Russia with an average income of more than 2.7 million
rubles (Shtykhno, 2021, pp. 503-504).

In 2018, the next stage in the development of Russian academic entrepreneurship began in
connection with the development of the national project “Swall and Medium Enterprises and
Support for Individual Entrepreneurial Initiatives”, which offered support measures at all stages of
innovative business development. The project included five main areas:

e Improving the conditions for doing business;

e  Expanding access of SMEs to financial resources, including preferential financing;
e  Acceleration of small and medium-sized businesses;

e  Creating a supportt system for farmers and rural development cooperation;

e DPopularisation of entrepreneurship (Shtykbno, 2021, p. 504).

In addition, the Ministry of Science and Higher Education of the Russian Federation
developed the Priority 2030 strategic academic leadership programme, which promotes the
formation of an innovative environment within universities, including through the transfer of
scientific and technical developments, the issuance of licenses and patents, as well as the creation
of small innovative enterprises. However, for humanitarian areas such measures are ineffective,
so the most promising projects in them are considered to be consulting services in the field of
strategic planning and forecasting the development of organisations, studying competitiveness
and market conditions, analysing the effectiveness of the management system and developing
the organisational structure, managing innovations, projects, quality, and digitalisation (Shzy&hno,
2021, p. 505).

The functioning of the academic entrepreneurship system in the Russian Federation is
presented in the Appendix (Tuble 4). Summarising the data presented in the table, we can
conclude that large Russian higher educational institutions implement academic
entrepreneurship through the creation of platforms for joint work of students, employees, and
business representatives, execution of orders for the state and entrepreneurs, implementation
of innovative programmes focused on the needs of modern business and conducting extra-
curricular activities aimed at developing entrepreneurial competencies.

The following prospects for the development of the academic entrepreneurship system can
be identified:

e intensifying competition by equalising profits between academic organisations and their

areas of activity, as a result of widespread innovation (Akznova & Shataeva, 2020, p. 17);

e forming its own business incubator on the basis of the university;
e integration with the techno-park or development of the university’s own production site;
e developing centers for collective use of property in accordance with the needs of the

market;

e conducting most stages of the innovation process at the university site;
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e conducting a marketing analysis of the market for the subsequent sale of innovations to the
most suitable production partners;

e developing the university’s human capital;

e developing a strategy for the innovative development of a small innovative enterprise
according to the needs of the market and the capabilities of the existing center for the

collective use of property;

e defining a strategy for interaction with venture investors, as well as attracting federal and
regional funds or business angels;
e considering and analysing the most promising options for selling a technology company to

a production partner (Korchagin, 2021, p. 396).

Understanding the essence of academic entrepreneurship makes us think about changing
the goals of modern universities and acquiring new economic functions that contribute to an
increase in internal funds. Consideration of foreign experience in the formation of
entrepreneurial universities will allow specialists to conclude that it is expedient to develop a
system of academic entreprencurship in Russia and select the most effective practices
considering national characteristics and the economic policy of the country. In addition, the
question is raised whether the system of academic entrepreneurship meets the modern needs of
the national economy or whether a new innovative model of the university — a regional center

for research and development — should be developed.

Conclusion

Thus, the university is a non-profit organisation that carries out educational and scientific
activities in various fields. There are three types of universities: federal, national research and
leading classical universities, divided according to the methods of education, goals and methods
of functioning and regulatory regulation. The main functions of the university are aimed at
creating and maintaining conditions for the implementation of educational activities,
motivation, and evaluation of students, as well as determining the effectiveness of the
functioning of an educational organisation. The key factor for the development of research
activities is the training of scientific and pedagogical staff of students in the main educational
programmes of postgraduate studies. However, during the period from 2011 to 2020, the
number of graduate students decreased significantly due to the low level of motivation and
financial support of students.

Academic entrepreneurship is a process of attracting additional funding by universities and
research organisations by combining the efforts of educational organisations with
representatives of the business community in the process of creating and subsequent innovative
products to commercialise the results of innovative activities. The system of academic
entrepreneurship has emerged in connection with the strengthening of global trends, the
reduction of state funding, as well as the strengthening of scientific and practical activities of
universities. Trends in the academic entrepreneurship development are associated with the
innovative university infrastructure development.

The academic entrepreneurship phenomenon has been developing everywhere since the

end of the 20" century. In a broad sense, three academic entrepreneurship models — American,




European, and Asian — have been formed. The listed models differ in the degree of state
regulation, the partnerships and innovative infrastructures development. The American and
Asian models are considered stronger in terms of attracting additional sources of financing for
innovation activities. In Russia, the academic entrepreneurship system began to develop in the
late 2000s in connection with the development and application of measures to create
entrepreneurial infrastructure in universities. However, the introduction of academic
entrepreneurship in the Russian Federation is complicated by the presence of strong
centralisation of state regulation of the universities and research institutes activities, including
in the field of funding sources.

To develop innovative and entrepreneurial activities of Russian universities, it is advisable
to adhere to the American academic entrepreneurship model in terms of a gradual transition to
private sources of funding for scientific and practical university activities, the development of
entrepreneurial competencies among students, as well as the introduction of innovative
infrastructures. At the same time, the practice of developing partnerships with foreign
universities, laboratories and private foreign business incubators, which is characteristic of the
Asian model, is also appropriate for implementation in the Russian Federation. It follows from
this that when creating a national academic entrepreneurship model in the Russian Federation,
it is proposed to take the American model as a basis in its positively implemented infrastructures

with the introduction of elements of the Asian model.
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Table 1. Comparative characteristics of federal and national research universities (compiled by the

author)

Feature

Federal University National Research University

the status

Condition for obtaining

according to the decision of the
founder

is awarded at the end of the competition
for ten years

Purpose of creation

to provide training for the integrated
development of individual regions

combining scientific research with the
educational process

Training profile multidisciplinary specialised
Rector position assignable elected
University-wide identity low level because of pooily developed | high level

structural units

Table 2. Approaches to the definition of academic entrepreneurship (compiled by the author)

Authors

Definition of the academic entrepreneurship concept

Sysoeva, O. V.

an intellectual organization in which research and educational universities cooperate with
representatives of the local business community to transfer the results of research,

development, and technology (Sysoeva, 2019, p. §4)

Bagchi-Sen, S,
Changho, L.,
Poon, J.

the process of creating economic value through the commercialisation of technologies or
research results created by individuals or groups of individuals in academic institutions

(Bagcht-Sen et al, 2015)

Yurasov, I. A,
Tanina, M. A,
Yudina, V. A,
Kuznetsova, E. V.

a special kind of social and economic system functioning on the basis of a market
mechanism and aimed at uniting developers of innovations and subjects of their
dissemination (Yurasov et al., 2021, p. 348)

Fonseca Ferreira, C.,
Guerra, P,
Sa, T.

the third mission of the university, demonstrating the need for cooperation between
scientific institutions and the private R&D sector in order to increase the economic value
of the knowledge transfer processes between the university and the business structure and
their subsequent application (Fowseca Ferreira et al., 2018)

Oguntuase, O.

a process in which a person or group of persons working at a higher education mstitution
or research center creates an enterprise to commercialise the results of their research
(Oguntuase, 2020)

Barcik, A.,
Daziwinski, P.

entrepreneurial activity of research personnel of an educational institution: students,
graduates, postgraduates, and researchers, as a result of which the university begins to
function on a commercial basis, acting as a seller of certain goods and services (for
example, specialised courses or modern technologies (Barcik ¢ Dzinisiski, 2016)




Table 3. Main characteristics of academic entrepreneurship in foreign countries (compiled by the author
based on scientific articles)

Crpana

OcHoBHEIE XAPAKTePHCTHKH CHCTEMEl AKAASMITHeCKOTO IPEAIPITHIMATEADCTBA

USA

Study of business programs at all levels of education. Creation of a venture capital fund at Harvard
and Texas Universities. Universities carry out the commercial realisation of the results of intellectual
activity. Most US universities have established licensing and technology transfer offices.

Germany

State funding of research activities. The Center for Innovation and Business Creation at the

Technological University of Munich provides extensive opportunities for researchers,

entrepreneurs and specialists. Educational business programmes (Sidorova, 2014, pp. 135-142).

Netherlands

Financing of scientific research at the expense of government grants and subsidies. Cooperation
between universities and companies. Creation of special structures that provide large industrial
enterprises, small businesses and scientists-entrepreneurs with a wide range of services (Innovation
Laboratory of the Technical University of Eindhoven). Marketing and promotion of their
technologies through licensing. Development of business education (Sederova, 2074, pp. 135-142).

Estonia

Implementation of programmes to create new jobs for students by joining forces with the business
community. The university is engaged in the search and development of the latest knowledge and
competencies for business, and entrepreneurs finance the right to use the acquired knowledge and
competencies (Kurakov, 2021, pp. 248-250).

Catalonia

Most universities have research and development centers, technology transfer units, business
incubators, technology parks and affiliated university companies in their infrastructure. The
production and transfer of intellectual property results 1s performed within the framework of a
single Network of scientific and technological parks that unites the efforts of universities and the
business community. Universities produce highly qualified specialists who are able to work in an
innovative economy, and raise the quality of the region’s human capital. Catalan universities are
involved in major research and development. They account for about 20% of scientific publications
in the country and about 16% of patents obtained by Spanish universities.

Portugal

Providing startups with inexpensive, highly qualified graduates of technical universities. As of 2021,
about 53% of graduates have received a specialty related to engineering or mathematics and are in
demand when implementing startups (Kwrakoy, 2021, pp. 248-250).

Korea

Since the mid-1980s, the government has been funding the formation of business incubators and
technology transfer centers at research universities. In 1998, a law was passed legalising the
formation of an innovative production infrastructure on the territory of university campuses, rles
were developed to attract teaching staff to commercialise innovations without interrupting their
educational activities. (Belkin ez al, 2016, p. 106).

India

In the 20% century, the responsibility for creating innovations was assigned to national research
universities and their students. A business incubator must be located on the campus of every
research university in India, providing students and university employees with office space,
equipment, legal, accounting, marketing and other consultations. Also, educational trainings are
held for students to form their ideas about the development of venture business (Be/&in et al., 2016,

pp. 103-104).

China

It originated in the second half of the 1940s and develops in 3 stages. At the first stage, legislation
in the field of intellectual property protection was developed, state funding for universities was
reduced and innovative infrastructure began to form. At the second stage, there was an increase in
the interaction of science and business. The current stage is characterised by the practical
orientation of scientific research and development, the development of innovative infrastructure
and the transformation of research universities into high-tech enterprises (Belkin ef al, 2016, p. 103).

Saud: Arabia

A large amount of investment in the research activities of universities, encouraging
entrepreneurship among the teaching staff. Activation of the process of transferring new
knowledge acquired at the university to the business community and their subsequent
implementation into the national economy (Akhumainri et al, 2017). The development of the
university entrepreneurship system is caused by a possible reduction in revenues from oil
production and export. A study of the entrepreneurial activity of the teaching staff of Saudi Arabia
has shown that young scientists are most involved in entrepreneurial activity. The presence of
scientific publications has a positive effect on the propensity to entrepreneurship.




Table 4. Main characteristics of academic entrepreneurship in leading Russian universities (compiled by

the author)

University

Examples of the functioning of the academic entrepreneurship system

Moscow State
University

The Innovative Scientific and Technological Center “Vorobyovy Gory” was created in
order to increase the investment attractiveness of research and dev elopment,
commercialise their results, expand the access of citizens and legal entities to participate in
promising, commercially attractive scientific and scientific-technical projects;

The Faculty of the Higher School of Business trains specialists who can act in accordance
with the cha].lenges of modern business, integrated into the international business
environment.

Moscow University
of Physics and
Technology

Participation in the implementation of the federal project “Platform of University
Technological Entrepreneurship” (operator of the event “Trainings of Entrepreneurial
Competencies”) to reveal the entrepreneurial potential of young people and train
professionals in technological entreprencurship.

The Department of Technological Entrepreneurship trains scientists-engineers who
understand the needs of the market, and entrepreneurs who are guided by scientific and
technical trends.

St. Petersburg State
University

The Entrepreneurship Center “Higher School of Management” functions to create,
systematize and disseminate knowledge about entrepreneurship through research and
teaching, popularise entrepreneurship among students by creating a platform for
interaction with experts and mentors.

Cooperation with business partners through the creation of research laboratories on the
basis of the university, as well as the introduction of the developments of university
scientists mto real practice.

ITMO University

Acceleration programmes for startups with a high degree of readiness product.
Educational events: workshops, lectures, and master classes with business experts.
Placement of offices of partner companies in the leading Center of High Technology,
Innovation, and Education “ITMO High Park™.

Thesis in the format of a business project.

National Research
University Higher
School of Economics

The Mirror Laboratories project is joint scientific research of mutual interest.

The Centers of Advanced Research are scientific, educational and expert-analytical
platforms involved in relevant areas of research and development, with unique resources
for conducting highly competitive scientific research with international labor collectives.

Saratov State
University

Creating an “Entrepreneurial Boiling Point™ — a space based on universities for the student
entrepreneurship development.

The opportunity to defend the final qualifying work under the programme “Startup as a
Diploma™.
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The theoretical bases of the definition of capital investment of sustainable
development

Abstract: The need to define the term capital investment of sustainable development is due to the
availability of vatious theoretical and methodological approaches to the definition of capital investment
as such, challenges of a socio-economic and environmental nature, the causes and methods of
overcoming, which are constantly changing and improving. In view of this, the theoretical foundations
for determining capital investments in sustainable development have scientific and methodological value.
The study object was capital investments of sustainable development. The study subject was the
theoretical and methodological foundations, the current state of socio-economic and environmental
problems, mechanisms and tools for their solution, which determine the change in theoretical
approaches to determining the term of capital investment of sustainable development. The study
purpose was to provide a definition of sustainable development capital investment, considering the latest
trends in both approaches to defining capital investment and current characteristics and goals of
sustainable development. To achieve the study purpose and solve the tasks set, such scientific methods
as generalization, induction, analysis and synthesis were used. The main researchers of sustainable capital
investment are Herman E. Daly, John Boswell Cobb, Jr., Thomas Prugh, Gro Harlem Brundtland, J. H.
Hulse, A. A. Leiserowitz, R. W. Kates, T. M. Parris. The characteristic features of capital investments
identified by us make it possible to formulate our interpretation of the concept of “capital investments
of sustainable development” — as investments in the acquisition, creation or restoration of tangible and
(or) intangible assets subject to depreciation for a period of more than 1 year, the result of which may
be financial, economic, social or environmental effects according to the Sustainable Development Goals.
This definition reveals not only the essential characteristic of capital investment — to provide expanded
social reproduction with the necessary resources through the acquisition, creation or renewal of tangible
and intangible assets of production, but also to contribute to the sustainable development of the country.

Keywords: sustainable development, capital investments, capital investment of sustainable development.

Bixrop FOpiriopra XeAaeMcbKHH, acuipanT, kadeApa (pIHAHCOBUX PUHKIB Ta TEXHOAOIIH,

AeprkaBHIIA ITOAATKOBHH yHiBepcuTeT. Ipimias, YVipaima.
TeopernyHi OCHOBY BU3HAYCHHA KAIIITAABHUX IHBECTHULIIN CTAAOT0 PO3BUTKY

Amnomayin: HeoObxiAHICTD BU3HAYEHHA TEPMIHY KaITITAABHI IHBECTHIN CTAAOTO PO3BHTKY OOYMOBAECHA
HAfABHICTIO PISHOMAHITHUX TEOPETUKO-METOAOAOTIIHHUX INAXOAIB AO BU3HAYEHHA KAIITAABHI IHBECTUIIIH
AK TAKUX, BUKAHKAMU COILIaABHOIO-EKOHOMIYHOIO Ta €KOAOITIYHOIO XAPAKTEPY, UPHUUHU Ta METOAH
IIOAOAAHHA AKAX IIOCTIMHO 3MIHIOFOTBCA Ta BAOCKOHAAIOIOTBCA. J3BAXAIOYH HA II€, TEOPETHYHI
IIABAAMHH BU3HAYECHHSA KAIITAABHHUX IHBECTHIIH CTAAOTO PO3BHUTKY MAIOTh HAYKOBY Ta METOAOAOITUHY
niaHicTh. O0’€KTOM AOCAIAYKEHHSA € KaIliTaAbHI IHBeCTHIIl cTaAoro po3sutky. [Ipeamerom aocaiakeHHA
€ TEOPETUKO-METOAOAOIIYHI 3aCaAH, CYYACHUI CTAH COLIAABHO-EKOHOMIYHUX Ta EKOAOTIYHHUX IIPOOAEM,
MEXaHI3MIB Ta IHCTPYMEHT IX BHPIIIICHHA, IO OOYMOBAIOIOTH 3MIHY TEOPETHYHUX IIAXOAIB AO
BU3HAYCHHA TEPMIHY KAITAABHUX IHBECTHIII CTAAOTO PO3BUTKY. MeToro € HapaHHA BH3HAYCHHA
KAITAABHHUX 1HBECTHIIH CTAAOTO PO3BUTKY, BPAXOBYIOYM OCTAHHI TEHACHLII fK y IIAXOAAX AO
BU3HAYCHHA KAITAAPHUX IHBECTHIIH, TAK CYY4aCHUX XaPAKTEPUCTUK T4 LIAEH CTAAOTO PO3BUTKY. Aaf
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AOCATHEHHS METH AOCAIAKEHHA 1 BHPIIIIEHHA ITOCTABACHHX 3aBAAHb OYAM BHKOPHCTAaHI TaKi HAYKOBI
METOAU fIK V3araAbHEHHS, IHAVKIIfA, aHAaAl3 Ta cuHTe3. OCHOBHHMH AOCAIAHHKAMUI KAIIITAABHHX
iHBecTHIi cTaroro pos3sutky € I'epman Aetiam, Axor b. Ko60, Tomac Ipro, I'py Xapaem bpyraraana,
Ax. H. Xyac, A. A. Aetizeposig, P. B. Ketitc, T. M. Ileppic. Busnadeni Hamu xapakrepHi O3HAKK
KAITITAABHUX 1HBECTHINN AAIOTh MOKAUBICTD C(DOPMYAIOBATH BAACHE TAYMAYCHHSA ITOHATTA (KAIITAABHI
iHBecTHII CTAAOTrO PO3BUTKY» — AK IHBECTHLI, y IPUAOAHHA, CTBOPEHHSA 400 BIAHOBACHHS MATEPIaABHIX
Ta (a00) HeMaTepPiaABHUX AKTHBIB, IIIO IMAAATAIOTH AMOPTH3ALI, TepMIHOM OiAbIrre 1 poKy, pe3yAbTaToM
AKHX MOKe OyTH (hIHAHCOBO-EKOHOMIYHIH, COLIAABHINI 400 €KOAOTIYHIH e(DEKTH BIAITOBIAHO AO LiACH
CTAAOTO PO3BHUTKy. Y TaKOMy BH3HAYECHHI pPO3KPHUBAETHCA HE AHWIINE CYTHICHA XapPaKTEPHCTHKA
KaITiTAABHUX 1HBECTHUIIN — 320€3IIEUNTH POSIIUPEHE CYCIIIABHE BIATBOPEHHA HEOOXIAHUMI PECypCaMu
depes MPUAOAHHSA, CTBOPEHH A00 OHOBACHHSA MATEPIAABHUX Td HEMATEPIAABHUX AKTHBIB BUPOOHHUIITBA,
aAe 1 CIIPUATH CTAAOMY PO3BUTKY KpaiHU.

Koaruosi cavsa: cranmii po3BUTOK, KalliTAABHI IHBECTHIII, KAIIITAABHI iHBECTHIII CTAAOTO PO3BHTKY.

PP

Beryn

HeoOxiAHICT BU3SHAYEHHSA TEPMIHY KaIliTaAbHI IHBECTHIII CTAAOTO PO3BUTKY OOYMOBACHA
HAfBHICTIO PI3HOMAHITHUX TEOPETHKO-METOAOAOIIYHUX ITAXOAIB AO BH3HAYCHHA KAITITAABHI
IHBECTULIH fAK TAKHX, BUKAHKAMH COIIAABHOIO-EKOHOMIYHOTO Ta E€KOAOIITYHOIO XapakTepy,
IPUYHHE T4 METOAH ITOAOAAHHA AKUX TIOCTIHHO 3MIHIOFOTBCA Ta BAOCKOHAAFOFOTBHCH.
3BaKAIOYM HA II€, TEOPETHUYHI INABAAMHH BH3HAYEHHA KAIITAABHHUX IHBECTHIIH CTAAOTrO
PO3BUTKY MaIOTh HAYKOBY Td METOAOAOITYHY IIHHICTB.

OO0’eKTOM AOCAIAKEHHSA € KAIIITAABHI IHBECTHUIII CTAAOTO PO3BHUTKY.

ITpeameTOM AOCAIAKEHHS € TEOPETHKO-METOAOAOTIUHI 3ACAAH, CYIACHHUH CTaH COIIAABHO-
CeKOHOMIYHHUX Ta EKOAOTIYHHUX IIPOOAEM, MEXaHI3MIB Ta IHCTPYMEHT iX BHPIIICHHSA, IO
OOYMOBAIOIOTH 3MIHY TEOPETHYHHUX ITAXOAIB AO BU3HAYECHHSA TEPMiHY KAIIITAABHHUX IHBECTHIIT
CTAAOTO PO3BHUTKY.

Mertoro € HaAaHHA BU3HAYECHHSA KAIITAABHUX 1HBECTHIIIT CTAAOTO PO3BHUTKY, BPAXOBYIOUHN
OCTAaHHI TEHAEHII fAK y IIAXOAAX AO BH3HAYEHHA KAINTAABHHUX IHBECTHII, TaK Cy9YaCHHX
XapAKTEPUCTHUK Ta IIACH CTAAOTO PO3BUTKY.

Buxoad4n 3 MeT AOCAIAKEHHS, OYAH IOCTABACHI HACTYIIHI 3aBAAHHSA:

—  IPOAHAAI3YyBATH IPHYMHNA BUHUKHEHHA T4 €BOAFOIIIO AC(DIHIIIT «CTAAUIT POZBHTOKY;
—  IIPOaHAAI3YBATH T€HE3y TEPMiHY «KAIlTAAbHI IHBECTHIII;
—  HAaAATH Cy9aCHE BU3HAYEHHS KAIIITAABHUX IHBECTHINN CTAAOTO PO3BHTKY.

AAf AOCATHEHHSA METH AOCAIAKEHHS 1 BUPIIIEHHS IOCTABACHUX 3aBAAHb OYAN BUKOPHCTAH]
TaKl HAYKOBI METOAU fIK y3aTaAbHEHHS, IHAYKIIIA, aHAAI3 Ta CHHTES.

OCHOBHUMI AOCAIAHUKAMH KaIliTAABHHX 1HBECTHIIH CTaAOro po3Butky € I'epman Aeriau
(Herman E. Daly), Ason b. Ko66 (John Boswell Cobb, Jr.), Tomac Ilpro (Prugh Thomas), I'py
Xapaem bpynaraana (Gro Harlem Brundtland), As. H. Xyac (J. H. Hulse), A. A. Aefizeposiu
(A. A. Leiserowitz), P. B. Keiirc (R. W. Kates), T. M. Ileppic (T. M. Partis).




Po3BuTOK BU3HAUEHHA CTAAOTO PO3BHUTKY, MOTO ITiA€l Ta MiCIA KAIiTAABHUX
IHBECTHIIiN AK AJKepeAa (piHaAHCYBaHHA

[TomsrTss «CTaAmii po3BHTOK» (aHTA. sustainable development) mowasm mIPOKO
3aCTOCOBYBATH IricAf IyOAikanil y 1987 pori 3BiTy MizmHAPOAHOI KOMICI 3 AOBKIAASA Ta POSBHTKY
«Harmre criiabHe MaiiOyTHE», IIATOTOBAGHOIO KEPIBHHKOM KOMICIT fpo I'apaem BpymaTAaBA
(Gro Harlem Brundtland). 3a il BusHadeHHAM CTAAMIT PO3BUTOK — II€ «3aAOBOACHHSA ITOTPEO
CHOTOACHHSA O€3 ITKOAHU AASl MOKAHBOCT] MAHOYTHIX TIOKOAIHD 3aAOBOABHATH BAACHI IIOTPEO»
(Report of the World Summut ..., 2002). Takox OyAO BH3HAYEHO, IO ABOMAa KAFOYOBHMU
KOHIIETIIIIAMHI CTAAOIO PO3BUTKY €:

1)  xommemnrisa «roTpeby, 30KpeMa HATAABHHX ITOTPEO HAMOIAHIIIIIX AFOAEH Y CBITI, IKUM BOHH

ITOBUHHI IIPHAIAATH IIEPIIIOYEPIOBY yBArY;

2) iaed OOMEKEHB, IO HAKAAAAIOTBCA CTAHOM TEXHOAOIIH Ta COLIYMOM Ha 3AATHICTD

HABKOAHIIIHBOI'O CEPEAOBHIIA 3aA0BOABHATH AK PEAAbHI, TaK 1 MAHOYTHI ITOTPEOH.

UYepes aaansats pokiB y 1992 pomi B Pio-ae-7Kanetipo (bpasmain), ma «Camiti 3emab»
(Earth Summit) (Uwited Nations Conference on  Environment..., 1992) OOH npoaoskuaa
OOTOBOPEHHA 3a3HAYEHUX IIPOOAEM 3 METOIO AOIOMOITH YPAAAM KpaiH IEPErAfHyTH CBOL
cTpaTerii eKOHOMIYHOIO PO3BUTKY, IIIOO 3HANTH CIIOCOOU IIPUIIMHATH 3a0PYAHEHHS ITAAHETH
Ta BHCHAaXEHHA i mpupoanmx pecypciB. Kpim toro, ma «Camiri 3emal» Oyaa mpuiiHara
Konmerniss craAoro pos3BHTKY, fIka MaAa O CTATH AOPOTOBKA30M AAfl BCIX AIOACH y CBITI,
HE3aAEKHO BiA TOTO, Y 3HAXOAATBCA BOHM Ha MICIIEBOMY, HAITIOHAABHOMY, PEIOHAABHOMY U1
MmixHApOoAHOMY piBHL. Ha mpomy ik «Camiri 3emai» Brepiime OyAO BH3HAYEHO CYTHICHY
XapAKTEPUCTUKY ITAPAAUTMH CTAAOIO PO3BHTKYy — II€ IHTerpamid Ta 30aAaHCOBAHICTB
E€KOHOMIYHHX, COMIAABHHUX Ta EKOAOITYHUX IIPOOAEM AAA 3aAOBOACHHSA HAIIHX AFOACBKHX
otped. Kondepenria Takox BH3HAAA, IO «HTErpamifs Ta 30aAAHCYBAHHA E€KOHOMIYHHX,
COIIAABHHX T4 EKOAOTIYHHUX ACIEKTIB BUMATAFOTH HOBOTO CIIPUIHATTSA TOTO, AK MH BUPOOAAEMO
Ta CIIO’KUBAEMO, AK MU JKHBEMO Ta IIPALIFOEMO, 1 IK MU ITpuiiMaemo pirnenss» (Report of the United
Nations Conference on Environment..., 1992).

3 KOXKHHUM POKOM IHTAHHS CTAAOIO PO3BHTKY INAHIMAAOCA 3 OIABIIOIO CHAOO. Tak Ha
Bceecsitapomy camiti 31 crasoro possutky I'enepassnoi Acambaei OOH, axuit mpotiros y 2002
pori y ﬁoraHHec6yp3i A Ha3BOXO «Pio+10», OyAO HPUIHATO TOAOBHHI PAMKOBHI AOKYMEHT
«[Taax BUKOHAHHA PIITIEHDBY, ¥ AKOMY OYAO YiTKO BU3SHAYEHO CTPATEriYHl HAIIPAMH IIOAAABIIIOTO
CTAAOIO PO3BHUTKY, 30KpeMa ITOB’A3aHI i3 3a0€31eUEeHHAM AFOACH YHUCTOIO BOAOKO, IIPOAYKTAMU
XapYyBaHHSA Ta BIAHOBAIOBAABHUMU AxkepeAamu enepril (Report of the World Summit ..., 2002).

OAHAK ICTOPUYIHOO B KOHTEKCT] 3HAYNMOCT] BBaKaeThcsA KoHdepeniria 3 muranb cTaAoro
possutky, Aky lemepaapna Acambaes OOH mposeaa y 2012 pomi B Pio-ae-7Kaneiipo
(bpasuain). g xoudepentia takox mara HasBy «Pio-2012» ado «Pio +20» (United Nations
Conference on Sustainable. .., 2012). Ti ocobamBa 3HAYMMICTD TTOASATAE y TOMy, IO Ha HIiff OyAO
IPUIHATO IIACYMKOBY AOIOBIAB «MaiibytHe, fxe mu xouemo» (Report of the United Nations
Conference on Sustainable. .., 2012), y AKili AepKaBU-IACHH BUPIIIUAH PO3IOYATH IIPOIIEC
pospooku Lliaeit y cepi cranoro possutky (LICP) (77 Goals ..., n.d.), ciuparouncs Ha Lliai
posBuTKY TUCAIOANITTA (Millenninm ..., n.d.). Takomx na niit koudepentii ['enepassna Acambaes
OOH yxBaAmAa HOBATOPCHKI KEPIBHI IIPUHIIUIIN IIOAITHKH «3€ACHOD EKOHOMIKH T2 PO3pOOHA2

CTpaTCFiIO (piHaHCy'BaHHH CTaAOI'O PO3BHUTKY. Taxkum YHMHOM, BHCPIHC HiAHHAOCH IIUTAHHA
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«piHAHCIB CTAAOTO PO3BUTKY», y TOMY HUHCAlI Ha MIKHAPOAHOMY, PEriOHAABHOMY Ta
HAITIOHAABHOMY PIBHAX.

3okpema, y 1. 253 miacymKoBOi Aekaapamil BKa3aHO, IO «AAfl 3AIMCHEHHSA CTIHKOTO
PO3BUTKY BaKAUBE 3HAYEHHA MAIOTh MUKHAPOAHI, PEriOHAABHI T2 HAIiOHAaABHI (DIHAHCOBI
MEXAHI3MH, Y TOMY 9HCAI MEXAHI3MI, SKHMI MOKYTh KOPUCTYBATHCSA CYOHAITIOHAABHI Ta MICIIEB]
opraHu BAaAH. SIK AOAATKOBI AkepeAa (DIHAHCYBAHHA CTAAOTO PO3BUTKY IIEBHY POAb MOKYTb
3irpaTH  HOBI IIAPTHEPCTBA Ta IHHOBAINMHI AxkepeAa iHaHCYBaHHA. PexoMeHAyeMO
IIPOAOB/KYBATH BHIIYKYBATH Ta BHUKOPHCTOBYBATH IX IIOPAA 13 TPAAUIIMHUME 3acOOaMU
satticaennsy (Report of the World Commission ..., 2012, p. 49). Ha Koudepennil Oyao o3HageHO
BAKAUBICTD 00’€AHAHHA (DIHAHCOBUX Ta TEXHOAOIYHHX IOTPEO AAA peaAizariii ITOAITHKH
CTAAOTO PO3BHUTKY, BKAIOUAIOYH PO3BUTOK «3EAECHOD» €KOHOMIKH. TaKoK OYAO 3aIIPOIIOHOBAHO
ypAAAM CTBOPIOBATH CHPHATAHBI YMOBH CTHMYAIOBAHHA €KOAOITIHO OE3IIEYHUX TEXHOAOTIIH,
AOCAIAKEHD Ta PO3POOOK, a TAKOK CTHUMYAIOBATH POAb IIPUBATHOIO OI3HECY BKAAAATH CBOL
KOIIITH Y PO3BUTOK «3€ACHOD EKOHOMIKH Ha YMOBAX ACP/KaBHO-IIPHBATHOTO ITAPTHEPCTBA.

OxpeMoi yBaru IPHUAIACGHO IHCTHTYHIHHIM 3aCaAaM CTAAOTO PO3BHUTKY, AKI MAIOTh OyTH
BCEOCAKHUMH, TPAHCIAPEHTHUMU Ta €(EKTHBHUMH Ta CHPAMOBAHMMH Ha BHPIIICHHA
CIIABHUX DIIIEHb TAOODAABHUX IIPOOAEM HA IIMAAXYy AO CTaAOTO PO3BUTKY. biabIre Ttoro,
BUpIIIAABHE 3HAYCHHA AAfl 3a0€3IIEYECHHA CTAAOIO PO3BUTKY IIOBHHHE Matu edeKTHBHE
VIPaBAIHHA Ha MICIICBOMY, CYOHAIIIOHAABHOMY, HALIIOHAABHOMY, PEriOHAABHOMY Ta
IAOOAABHOMY PIBHAX, IIIO BPAXOBYE AYMKH Ta IHTEPECH BCIX.

Takum guaoMm, I'erepaspna Acambaes OOH ma coiit Kondepennii y 2012 poni Ha
mactymai 20 poKiB BUSHAYHAA TAOOAABHY CTPATETiIO CTAAOIO PO3BUTKY CBITY, PETiOHIB 1 KpaiH,
AKa IIOBUHHA Oa3yBaTHCA HA BCCOCHKHOMY, €(EKTHBHOMY CYCIIABHOMY 1 IIPHBATHOMY
VIIPAaBAIHHI, IIIO BPAaXOBY€ IHTEpeCcH KpaiH, CINABHOT 1 HACEACHHS; IHHOBAIIAX B «3EACHIID
EKOHOMIITl, AOCTATHBOMY 1 IHKAIO3MBHOMY (DIHAHCYBAHHIO, KOPIIOPATUBHIN COIIAABHIH Ta
E€KOAOTIYHIN BIAITOBIAAABHOCTI.

UYepes tpu poku B 2015 poni Ha 'enepanpniit Acambaei OOH 6yan npuitaaro Hosnid
maaH 1A HasBoro «llepersopennsa mamoro csity: [TopfAAok A€HHHIT CTAAOrO PO3BUTKY Ha
rrepioa Ao 2030 poxy» (Resolution ..., 2017). YV npomy raani 6yao susnadeno 17 Lliaedt y ccepi
CTAAOIO PO3BHUTKY Ta BIAIOBIAHO 109 3aBAaHb, IO ITOBHICTIO OXOIHAH OaAaHC MIK TpPhbOMa
ACITEKTAMH  CTIIKOTO PO3BUTKY — COINAABHHM, EKOHOMIYHHM Ta €KOAOITYHHM, Ta IX
IHCTHTYIIHHAMHE ¥ YIPaBAIHCBKUMH acrektamu. Hosuit maan mia masporo «llepersopenns
Harmoro csity: Ilopaaok aeHHHIT craroro possuTky Ha 1epioa Ao 2030 poxky». Came 3 1poro
Camity mmovasacs akTHBHA pOOOTa 3 HOIIMPEHHA IPUHIIMINB CTAAOIO PO3BUTKY 3a BCIMa
KOHTHHEHTAMH 1 KpaiHaMI He 32A€KHO BiA PIBHA COINIAABHO-EKOHOMIYHOIO PO3BUTKY.

OaAHnM i3 mepmmx, XTO 1OYaB AOCAiAKyBatH v 1990-x pokax MHHYAOTo CTOAITTA
ITAPAAUTMY CTAAOrO PO3BHTKY — Iie paxiBens CpitoBoro Oanky I'epman Aeriam (Herman E.
Daly). V cBoiit monorpadii «[lo3a 3pocTaHHsAM: €KOHOMIYHA TEOPI CTAAOTO PO3BHTKY» (aHTA.
«Beyond Growth. The Economics of Sustainable Development») I'. Aefial AOIYHO TAYMAYNTBH
TEPMIH «CTAAUI PO3BUTOK» AK FAPMOHIITHUIL, 30aAaHCOBAHUH, O€3KOH(MAIKTHHH PO3BUTOK BCiel
3eMHOI IuBiAi3ariii, rpyIr kpaiH (perioHiB, CyOpPErioHiB), a TAKOXK OKPEMO B3fATUX KpaiH CBITY 3a
HAyYKOBO OOIPYHTOBAHUMU IIAAHAMH (METOAAMU CHCTEMHOTO INAXOAY). OKpiM TOro, HayKOBEIlh

BU3HAYNB OCOOAHBY POAb HAyKM, IHHOBAIIHHOIO IHTEHCHBHOIO (a HE EKCTEHCHBHOTIO)
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E€KOHOMIYHOIO PO3BHUTKY KpaiH, fIKI 3AaTHI OAHOYACHO IIO3UTHBHO BHPIIIYETHCA KOMITAEKC
IINTaHDb IIOAO 30EPEKEHHA AOBKIAAA, AIKBIAAII] eKCIIAyaTariii, OIAHOCTI Ta ANCKpHMIHAILI AK
KOKHOI OKPEMO B3ATOI AFOAMHH, TaK 1 IIAMX HAPOAIB UM TPYII HACEAEHH:A, § TOMY YHCAl 32
eTHIYHUMH, PACOBUMH YH cTareBUMH O3Hakamu (Daly, 1997).

V 1989-1990 poxax I'epman Aetiai 3 immmm Haykosies Axon b. Ko66 (John Boswell
Cobb, Jt.) po3pobasie IHACKC CTIHKOrO eKOHOMIYHOTO A0OPOOYTY (ISEW), 1 AOBOANTS, IIIO IICi
IHAMKATOp € KpAIIUM IIOKa3HHKOM COIIIAABHO-EKOHOMIYHOIO PO3BHTKY, a4 HIK BAaAOBHN
BHYTpIHIE 1poAykT (Daly, 1990; Cobb |r. et al., 1989). Yepes 20 poxkis B 2012 poni I'epman
Aetial 3 inmmvm Biaomumn daxiBuamu y cdpepi crasoro possutky Tomacom [pro (Thomas
Prugh) ta PoGeprom Koncraumoro (Robert Costanza) BH3HAYarOTh POAB PEriOHAABHOL
(MicI1eBOI) ITIOAITHKH § TAOOAABHOMY PO3BUTKY Kpain (Prugh et al., 2012).

Inmoro 3manoro iHoszemuHOIO axiBunmHero y cdepl CTaAoro pO3BHUTKY BBAKAIOTH 1Py
Xapaem bpyraraana (Gro Harlem Brundtland), sika obifimarodn mocaay roaosun MixaapOAHOL
KoMicil 3 HaBKOAHIIIHBOTO cepeaosuira i possutky (World Commission on Environment and
Development, WCED) y 1987 pomui npuiinsaaa ygacts y miarorosii Aomosial «Harrre crriapae
ManoyTHe» («Our common future»), fka y IIOAAABIIIOMY OTpPHMaAa Has3By «/\OIIOBIAB
bpyuaraauay (Report of the World Commission ..., 2012). YV Aomnosial OyAa IpeAcTaBACHA HOBa
KOHIICIIIIIA CTAAOTO PO3BHUTKY Ta BU3HAYEHO IOHATTA CTAAOTO PO3BHUTKY — AK PO3BHTOK, 32 IKOTO
HUHIIIHI ITOKOAIHHA 33AOBOABHAIOTH CBOI ITOTPEOH, IPH I[bOMY HE CTABAAYU IIA 3arposy
MOJKAUBICTD 3AAOBOABHATH IOTPEOH MAHOYTHIX IIOKOAIHB.

Takox 3HAYHMUI BHECOK Y PO3BUTOK CTAAOTO PO3BHTKY 3POOACHUI TAKUMI 1HO3EMHIMI
sueanmu Ak Ak, H. Xyac (J. H. Hulse) (Huwlse, 2007), A. A. Aetizeposia (A. A. Leiserowitz), P.
B. Ketite (R. W. Kates), T. M. Ileppic (T. M. Parris) (Kates et al., 2005).

Ao mpukAaay, Taki inozemHi ekonomictH, ik Ppenk bipmann (Frank Biermann), Hopidgika
Kani (Norichika Kanie) Paxron E. Kum (Rakhyun E. Kim) y cBoiii cTaTTi 3AIFICHIOIOTh aHAAI3 1
OIIHKY EBOAJOIIl, OOIPYHTYBAaHHA Ta MAHOYTHIX IIEPCIEKTUB IHAEH CTAAOIO PO3BUTKY 1
IIPOTIOHYFOTH HOBHH THII TAOOAABHOIO YIPABAIHHA, § AKOMY BCTAHOBACHHSA IIACH € KAFOUOBOO

crparericto yupasainus (Bzermann et al., 2017).

ITpoGaemaTnka TEOPETUIHUX MIAXOAIB AO BU3HAYEHHA KAIIITAABHUX iHBECTHULIN
CTaAOTO PO3BHUTKY

He AmBAAYMCH HA AOCHTH IIHPOKE IIPEACTABACHHA B 1HO3EMHHX T4 Yy BITYM3HAHHUX
IO AIKAINAX ITHTAHb CTAAOIO PO3BHUTKY B IIAOMY Ta «CTAAHX (DIHAHCIBY, 30KpEMA, IPAKTHIHO
BIACYTHI CHCTEMHI HAyKOBI HAIIPAIFOBAHHA, IMOAO CYTHOCTI «CTaAMX IHBECTHIIE» a0o
«(HBECTUIIIH CTAAOrO  PO3BUTKY». DiABImCTE IIyOAIKAI Ta HAYKOBUX AOCAIAKEHD
dparMeHTAPHO OXOIIAIOIOTH OKpeMi (POPMU CTAAUX IHBECTHIINNH — «IMIIAKT IHBECTHILD, «3eACH]
/ roAyOl iHBecTHIIi», PErioHAABHI Ta CEKTOpaAbHI Ta immmi imBectmiii. Haromicte BiacyTHI
IPYHTOBHI Ta CHCTEMHI IyOAiKaril ITTOAO 3MICTy Ta OCOOAMBOCTEH KAITAABHUX IHBECTHIIH
CTAAOTO PO3BUTKY — AK OCHOBHOI'O APalBepa COIIAABHO-EKOHOMIYHOTO PO3BHTKY KpaiHu.

Mu BBaKa€eMO, 110 (DIHAHCH — II€ Ay’KE BATOMUM 1 HEOOXIAHMI pecypc AAd peaaisartii [iaeit
CTAAOTO PO3BHTKY, aAe¢ O€3 KaIiTAABHHX IHBECTHIH, iX 30aAaHCOBAHOCTI Ta CHHEPril
€KOHOMIYHOTI'O, COIIIAABHOIO T2 EKOAOITIHOIO PE3YABTATIB AOCATTH HEOOXIAHOIO PIBHA CTAAOTO

pOSBI/ITKy HEMOXKAHBO.




Sxmmo mpoanaaizyBaty iHO3eMHI IyOAIKaIll 3 BUSHAYEHHA «KAIITAABHHUX IHBECTHIII», TO
MOZKEMO ITOOAYHTH CXO:Kl BUSHAYEHHSA — I1€ TPOIII, IKI KOMITAHIA BAKOPHUCTOBYE AASl IPUAOAHHSA
OCHOBHHX 32CO0IB, TAKHX fIK 3eMAf, OOAAAHAHHA 200 OyAiBAL I'pormi MoxyTs Oyri y dhopmi
roTiBKH, akTuBIB 200 ttos3uk (Ward, 20217).

OAHaK caM TEpMIH TPAaKTYETBCA y ABOX HampsMax. [leprmmii crocyrorbes rpormed, fxi
BHKOPHCTOBYIOTBCH OI3HECOM AAf IPUADAHHSA OCHOBHIX 32CO0IB, TAKUX AK 3€MAf, OOAAAHAHHSA
200 OyAIBAL A ApPyrumii, CTOCYIOTBCA IPOIIIEH, IHBECTOBAHUX y OI3HEC i3 PO3YMIHHAM TOTO, IO
rpoii OYAyTh BUKOPHCTAaHI AASl IPUAOAHHA OCHOBHHUX 3aCOOIB, 2 HE AAS IIOKPUTTA ITOTOTHIX
onepauiiinux surpar 6izuecy (Boehlje & Ebmke, 2010, p. 1).

OaHak 3a3HAYeHI TEPMIHH HE BPAXOBYIOTb BaKAHBY CKAGAOBY O3HAK KaIliTAABHHX
IHBECTHIIN — TPUBAAUIT TEPMIH peaAisarri.

Koaekrus Aocaipamkis incturyry CFA BusmawaroTs, o KarmiTaAbHI iHBecTHIil, — IIe
iHBecTHIIl 3 TEPMIHOM OIABIIIE POKY, PEaAI30BAHI KOPIOPATUBHUMHU emiteHTamu. KamitaapHi
IHBeCTHIII CTBOPIOIOTH IIHHICTH AAfl CBOIX 3aIIKABACHHUX CTOPIH, IPUHOCATH AOBIOCTPOKOBI
BUIOAX Ta MaHOYTHI TIPOIIOBI ITOTOKH KOIITIB, IO IIEPEBUIIYIOTH BIAIIOBIAHY BapTICTh
dinancyBaHHA iHBeCcTOBaHOTO Kamitaay (Stowe & Gagné, 2023, pp. 1-2). B npomy Bu3HaUEHHI
TAKOK € TEPMIH — OIABIIIE POKY 1 BiKe 3’ABAAETHCA META, PAAU AKOI 3AICHIOIOTHCA Taki IHBECTHIII.

OriKe, MOKEMO AOITYCTHTH, IO KAIITAABHI IHBECTHIII — I1€ BKAAACHHA B OCHOBHI 3aCcO00N
IIAIIPUEMCTBA, 4 TAKOK HEMATEPIlaAbHI AKTUBU Ha TEPMIH OIABIIIE OAHOIO POKY.

3AIfiCHEHE AOCAIAKGHHA AQ€ MOMKAHUBICTb HaM 3POOHTH BHCHOBOK, IO OIABIICTD
HAYKOBIIIB ¥ CBOIX BU3HAYEHHAX ITOHATTA «KAIITAABHI IHBECTHUIII» BKA3YIOTh AUIIIEC Y3araAbHEHI
o0’extn iHBecTyBanHA. HatomicTe BiAcyTHI edekTr (PE3yABTATH), 3aPAAU YOTO 3AIFICHEHE TaKe
IHBECTYBAHH.

V' MmIACYMKy IIe AO3BOAAE HaM 3POOUTH BHCHOBOK, II[O KAIITaAbHI IHBeCTHIN — IIe

IHBECTHII, AKI XaPAKTEPHU3YIOTHCA HACTYITHUMH O3HAKAMM:

—  00’eKTaMu iHBECTHINN € MaTeplaAbHI Ta HEMATEPIaAbHI AKTHBH;

—  0oO0’eKTaMu IHBECTHINN € aKTUBH, ITI0 IAAATAFOTH aMOPTH3ALII];

—  BKA@AAIOTHCA Ha TepMiH Oiabrre 1 poky;

—  MOXYTb OyTH y DOpMi aBAHCOBHX ITAATEXKIB AAA (DIHAHCYBAHHS KAITITAABHOIO OYAIBHUITTBA;
—  320€3I1e€9yIOTh PO3IIIHPEHE BIATBOPEHHA OCHOBHUX 32CO0IB BUPOOHHIITBA;

—  IPHHOCATD PE3YABTAT Y (popMi PIHAHCOBO-EKOHOMITHOIO edeKTy Ta (a00) COIaABHOIO I

EKOAOTTIHOro eOEeKTiB.

Awunckycia
TaKkuM IHHOM IIOAAABIIIIMH HAIIPAMKAME AAA HAYKOBUX AOCAIAKEHD y cdepl TeOpeTHKO-
METOAOAOTTIYHUX 32CAA BU3HAYECHHA KAINTAABHHX IHBECTHIIIH CTAAOTO PO3BUTKY € YTOYHEHHSA
AediHIIIi CTaAOTO PO3BUTKY, BPAXOBYIOUN YTOYHEHHS IIACH CTAAOIO PO3BHTKY Ta eDEKTIB, AK
AOCATHEHHS fIKMX € MOro MeTorO. TaKOXK AMCKYCIHHIM € ITMTaHHA XapaKTEPHCTUKU TEPMIHY

BHKOPUCTAHHSA aKTUBIB, AKi € 00 €KTOM KaIliTAABHHX IHBECTHIIIH.




BucuosBok

Busnaueni mamMm XapakTepHi O3HAKM KAITAABHHX IHBECTHINH AQFOTh MOKAHBICTD
cpOpPMyAFOBATH BAACHE TAYMAYECHHS ITOHATTA «KAIITAABHI IHBECTHII CTAAOTO PO3BUTKY» - fIK
iHBecTHIil, y HpUAOAHHA, CTBOPEHHA 200 BIAHOBACHHSA MaTepiaAbHUX Ta (a00) HeMaTeplaAbHIX
AKTHBIB, IIIO IAAATAIOTH AMOPTH3AIIil, TepMiHOM OiAbIIe 1 POKY, pE3yABTATOM AKUX MO#KE OyTH
iHaHCOBO-EKOHOMIYHMIA, COIIIAABHHI 2400 €KOAOITYHIH e(PEeKTH BIAIOBIAHO AO ITAEH CTAAOTO
PO3BUTKY.

V' TakoMmy BH3HAadYEHHI PO3KPHBAETBCA HE AMIIE CYTHICHA XapaKTEPUCTHKA KaIiTAABHUX
IHBECTHIIN — 3a0€3IeYNTH PO3IINPEHE CYCIIABHE BIATBOPEHHA HEOOXIAHHMH Ppecypcamu
yepe3 NPUAOAHHA, CTBOPEHHA 400 OHOBACHHS MAaTEPiaABHHX Ta HEMATEPiaAbHHX aKTHBIB
BUPOOHHUIITBA, AAC I CIIPUATH CTAAOMY PO3BUTKY KpaiHU.

V npomy KOHTEKCTI HEOOXIAHO BIAMITHTH, IO APyra MiCli KAIITAABHHX IHBECTHINH —
«CIPHUATH CTAAOMY PO3BHTKY» HAOYBA€ CbOTOAHI OCOOAMBOI aKTyaABHOCTL. AAKe OIABIIICTB
KpaiH CBITY y CBOIX CTPATETifAX 1 HOAITHKAX OOHPAIOTH CTPATETIIO CTAAOTO PO3BUTKY, IPHUITHATY
y 2015 porii Ha I'erepaasniit Acambael OOH na niepioa Ao 2030 poxy (Resolution ..., 2017).
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Photoluminescence and local electric fields in two-dimensional structures of
macroporous silicon with CdS nanocoatings

Abstract: The influence of local electric fields in two-dimensional structures of macroporous silicon with
CdS nanocrystals on the reduction of nonradiative recombination in light-emitting elements based on
the system «macroporous silicon — nanocoating» was determined. Colloidal nanoparticles of cadmium
sulfide in aqueous and alcoholic polyethyleneimine media were used to manufacture effective light-
emitting elements based on macroporous silicon structures with nanocoatings. It was found that for pre-
purified oxidized structures of macroporous silicon with nanocoatings of CdS nanoparticles, resonant
electron scattering with 7~ turns into ordinary electron scattering by ionized impurities with 72~F%/2.
The intensity of the local electric field at the boundary «Si—SiO>—CdS nanocoatingy was determined by
IR absorption oscillations (width of Vanier-Stark steps). The mechanism of Si-SiO; in the structures of
oxidized silicon with surface nanocrystals of CdS was studied by the methods of electroreflection (direct
band-band transition) and photoconductivity (indirect band-band transition). Oxidized structures of
macroporous silicon with optimal depth of macropores and coating of CdS nanoparticles to ensure a
large emitting surface area were investigated for the production of efficient light-emitting elements. For
macroporous silicon structures with a nanocoating of CdS nanoparticles in polyethyleneimine with an
oxide thickness of 10-20 nm and an optimal macropore depth of 70-120 um, an increase in IR absorption
and oscillation amplitude was measured. For this range of oxide thickness and depth of macropores, the
maximum value of photoluminescence intensity was also obtained. Photoluminescence quantum yield
was measured for CdS nanocoated macroporous silicon structures purified by oxidation and ultrasonic
treatment.

Keywords: macroporous silicon, photoluminescence, CdS nanocrystals, local electric field strength,

Wannier-Stark effect.
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DOoTOAIOMIHECHEHITiAl TA AOKAABHI €ACKTPHUYHI IT0A B ABOBUMIPHHUX CTPYKTypax
MAaKpOIIOPUCTOr0 KpeMHiro 3 HaHonokpurramu CdS

Amnomayin: BuszpadeHO BIAHB AOKAABHHX EACKIPUYHHX IIOAIB B ABOBUMIPHHX CIPYKTypax
MAKPOIIOPHCTOTO KpeMHiro 3 HaHOKpucTasamu CdS Ha 3HIDKCHEHS OE3BUIIPOMIHFOBAABHOI PEKOMOIHAII]
Y CBITAOBHIIPOMIHIOFOYHX €AEMEHTAX HA OCHOBI CHUCTEMHU «MaKPOIIOPHCTHH KPEMHIN — HAHOIIOKPUTT».
Aaf  BuroroBaeHHA e(EKIUBHUX CBITAOBHIIDOMIHIOIOYHX EAGMEHTIB Ha OCHOBI  CIPYKTYP
MaKpOIIOPHCTOIO KPEMHIFO 3 HAHOIIOKPUTTAMU BUKOPUCTAHI KOAOIAHI HAHOYACTHHKH CYAB(IAY KAAMIIO
Yy BOAHHUX T4 CIIMPTOBHX CEPEAOBHINAX IIOAICTHACHIMIHY. BHABAECHO, IIIO AAA IIOIIEPEAHBO OUMILIEHUX
OKHCHEHHX CTPYKTYP MAKPOIIOPHCTOIO KPEMHIIO 3 HAHOMOKpHTTAMH HanodactuHok CdS pesonancue

PO3CIAHHA €AEKTPOHIB 3 77~ IepeTBOPIOETHCA HA 3BHYANHE PO3CIFOBAHHA CACKTPOHIB Ha 10HI30BAHHX
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AOMIIIIKaxX 3 72~2%/2, BusHa4eHO HAIIPYKEHICTD AOKAABHOIO €ACKTPUYHOIO IOAf Ha rpaHurl «Si—SiOs
— mHasonokpurra CdS» mo ocmuasmiax IY-morammamus (mmmpuai cxoAnHOK Baxbe-lllTapka).
Aocaipxeno mexanism Si-SiO2 B CTPYKTYpax OKHCHEHOIO KPEMHIIO 3 IIOBEPXHEBUMU HAHOKPHUCTAAAMU
CdS meroaamu eAekTpOBiAOHBaHHSA (IIPAMHUI 30HA-30HHHUH IIepexiA) Ta POTOIPOBIAHOCT (HEIIPAMMUIA
30HA-30HHUI IIepexip). AAf BUTOTOBACHHA €(DEKTHBHUX CBITAOBHIIPOMIHIOIOYHX EGACMEHTIB OyAH
AOCAIAKEHI OKHCHEHI CTPYKTYPH MAaKPOIIOPHCTOIO KPEMHIO 3 OITHMAABHOIO TANOHHOIO MaKPOIIOP Ta
OKpUTTAM HaHOYACTHHOK CdS AAf 3a0e3I1edeHHA BEAHKOI BUIIPOMIHIOBAABHO! Aol moBepxHi. Aas
CTPYKTYP MAKPOIIOPHCTOTO KPEMHIIO 3 HAHOIOKPUTTAM HaHOYACTHHOK CdS B moalermaeHiMiHI 3
toBInHOIO OKcuAy 10-20 HM Ta 3 omrmmaAbpHOIO ranOmHOIO Makporop 70-120 mMxm BHMipsSHO
30iapIeHHs 1Y MOTAMHAHHA Ta AMIIAITYAM OCHHAALIH. AAf IIbOIO AlaITa30HY TOBINMHE OKCHAY Ta
TAHOMHH MaKPOIIOP OAEPIKAHO TAKOX MAKCHMAAbHE 3HAYCHHA IHTEHCHBHOCTI (DOTOAFOMIHECIICHITI.
AAfl OYHIIICHUX OKHUCHEHHAM T4 YABTPA3BYKOBOIO OOPOOKOIO CTPYKTYP MAKPOIIOPHCTOTO KPEMHIFO 3
HaHoHOKpuTTAM CdS OYyAO BUMIPAHO KBAHTOBHH BHXiA (DOTOAFOMIHECIICHIT.

Kaouosi eno0sa: makporopuctuil kpemHil, doroArroMinecneHiyisa, HaHokpucraau CdS, HampyxkeHICTb
AOKAABHOTO €ACKTPUIHOTO 10Af, edpekT Bambe-I1ITapka.

@E\/)Q;

Beryn

Arxmyansnicme  memu  docaidmerrn. AAs CTBOPEHHA OIITHYHHX KOMITIOTEPIB HANHOIABII

OIITUMAABHHM PIIIEHHAM € KpeMHieBa (POTOHIKA, OCKIABKM BOHA MAa€ Cy4acHI TEXHOAOII Ta
PEeCypCcH AAA BUTOTOBACHHSA MOPUAHNUX CUCTEM 3 HU3BKOIO BAPTICTIO. AAA Cy9aCHOI KPEMHIEBOL
dOTOHIKH MEPCHEKTUBHUM MATEPIAAOM € CTPYKTYPH MAKPOIIOPHCTOTO KpemHiro. [lacuBHi
HPUCTPOI NMOPUAHUX OITHYHUX CHCTEM BKAIOYAIOTH BOAOKOHHI MIKPOCXEMH, OAaraToMOAOBI
irepdepomerpu, poronni kpucrasu (PhCS), noaspusaniiini criairrepu i poraropu ta in. Aas
CTBOPEHHSA IOBHO-OITHYHOI (DOTOHHOI CHCTEMU HEOOXIAHI aKTHBHI IIPHCTPOI: MOAYAATOPH,
Aazepu 12 doronpuiivMadi. Came MOAYAATOPH PEAAIBYFOTCA 3 BUKOPHUCTAHHAM, B OCHOBHOMY,
eAekTpoorrTuaHux edpexris. Tak, eaekrpoorrrmannii epexr Ppanra-Keaanrra mpusBoAnTs AO
AMITAITYAHOI MOAYASAI BUIIPOMIHEOBAHHA TaK fIK € IPAKTHYHO HEIHEPIIIMHUM, IO AO3BOAfAE
BHKOPHCTOBYBATH HOTO B IIBUAKOAIFOYHX OITHYHHX MOAYAATOPAX Ta IIEpEMUKadax. B Takmx
IIPUCTPOAX YACH 3MIHHM IHTEHCHBHOCTI OITHYHOIO CHIHAAY BH3HAYAFOTHCA ITBUAKOAIEIO
KepyIovoi eAeKTpoHikH i MoxkyTh cranosutu 10" c.

Takox OAHIEO 13 BAKAMBHX 33Aa9 CydacHO! KpemHieBoi (DOTOHIKM € po3poOKa
CBITAOBHUITPOMIHIOFOYHX €ACMEHTIB Ha OCHOBI CUCTEMU «KPEMHIN — HaHOKpHCTaAm». AAf 1iiel
raAy3l MaKpOIIOPHCTHH KpPEMHIHl 3 IIOKPHUTIAMU € IIEPCIIEKTHMBHUM 3aBAAKH IIPOCTOTI
TEXHOAOTI, CTPYKTypHUM Ta (PISUIHUM BAACTHBOCTAM. I, fIK BIAOMO, Ile BiKE€ 3HAMIIIAO
3aCTOCYBAHHA Ta MAa€ ITOAAABIIHUI PO3BUTOK B HAHO- Ta OIITOCAEKTPOHII AAfl PO3POOKH
ra3oBUX T2 OIOAOTIYHHUX AATYMKIB, aHTUBIAOMBAFOYUX IOKPUTTIB, COHAIHUX eAeMeHTIB. Tomy
AOCAIAKEHHA (DOTOAFOMIHECIIEHINI Ta AOKAABHHX CACKTPHYHHUX IIOAIB 32 AOIIOMOIOIO
OITUYHUX, EACKTPOOITUYIHUX T2 (POTOCAEKTPUIHUX XAPAKTEPUCTHK ABOBUMIPHUX CTPYKTYP
MaKpPOIIOPUCTOTO KPEMHIFO 3 ITOKPUTTAMA HAHOKPHUCTAAIB € aKTYaABHIMHU.

OO0’eKTOM AOCAIAKEHHSA € OYMUIIEH] Ta OKUCHEHI CTPYKTYPH MAKPOIIOPHCTOIO KPEMHIIO 3
nokpurramMu Hanokpucraais CdS.

[TpeameT AOCAIAMKEHHSA — CLIEKTPAaAbHI 3aAeKHOCTI IY TorAnHaHHA, eACKTPOBIAOUBAHHS T2




OTOIIPOBIAHOCTI OUMINEHNX Ta OKHCHEHHX CTPYKTYP MAaKPOIOPHUCTOIO KpPEMHIO 3
HAHOIIOKpUTTAMU HaHOIacTUHOK CdS.

MeTtoro AOCAIAKEHHS € BH3HAYEHHS BIIAUBY AOKAABHHX EACKTPUYHUX ITOAIB AAA
CTBOpeHHA e(DEKTUBHUX CBITAOBHIIPOMIHIOIOUHX EAEMEHTIB Ha OCHOBI OKMCHEHHX CTPYKTYP
MaKpOIIOPUCTOro Kpemuito 3 Hanokpucraramu CdS ma 3HwkeHHS Ge3BUIPOMIHIOBAABHOL
peKoMOiHAaTIIii.

3aBAAHHA AOCAIAKCHHSA IIOAATAE ¥ BCTAHOBACHHI BIIABY ITOBEPXHI Ha €ACKTPOBIAOMBAHHSA
Ta (OTOIPOBIAHICTD OKHUCHEHHX CTPYKTYP MAaKpPOIIOPHCTOIO KPEMHIIO 3 IIOKPHTTAMU
nanokpucraais CdS Ta y BUSHAYCHHI BIIAMBY AOKAABHOIO €ACKTPUYIHOTO ITOASI HA 3HVKCHHS
OE3BUIIPOMIHIOBAABHOI PEKOMOIHAI y CBITAOBHIIDOMIHIOIOYHX CAGMEHTAX Ha OCHOBI
ABOBUMIPHHUX CTPYKTYpP Makpomopucroro kpemuito 3 Hanokpucraramu CdS (Canensrixosa,
20217).

OCHOBHHMHI METOAAMH AAHOTO AOCAIAKEHHS €:

(1) wemo00 gpomoenexmpoximiurozo mpaseriin (OyB BAKOPUCTAHUN AAS BATOTOBACHHSA CTPYKTYP
MaKpPOIIOPUCTOIO KPEMHIIO HAa MOHOKPHUCTAAIYHHX KPEMHIEBHX INAKAAAKAaX TOBIIHHOIO 500
MKM 3 opierTariiero (100));

(2) cnexmpockonia T4 nocaunanna 6 obaacmi xeunesux uuces 200-6000 cv”’ (Gyaa Bukopucrana
AAf  BHU3HAYEHHA HAIIPYHKEHOCTI AOKAABHHX EACKTPHYHHX IIOAIB 110 ocumasAmiax IY
ITOTAMHAHHSA AAfl OKHCHEHHX CTPYKTYP MAKPOIIOPHCTOTIO KpeMHIiro 3 rmapamu S0, TOBIIIHOIO
5-800 HM Ta AASl OKHCHEHUX CTPYKTYP MaKpPOIIOPHUCTOIO KpeMHiro 3 HanodyacTuakamu CdS Ha
rparumi «Si — Si0y»);

(3) Memo0 sumiprosara cnexmpie enekmposiobusatiiin (BUKOPUCTAHNN AAS AOCAIAYKEHHSA IPAHNIIL
Si —Si0, B OKHUCHEHHX CIPYKTYpaX MaKPOIIOPUCTOIO KPEMHIFO 3 IIOBEPXHEBHMUI
Hanokpucraramu CdS B o6aacri enepriit 3-4 B upsaMoro 30Ha-30HHOTO HEPEXOAY B KpeMHi);

(4) Mmemo0 sumiprosarina cnexnipie omonposionocmi (BUKOPUCTAHUI AASL AOCAIAYKCHHS T'PAHMNIIL
Si —Si0, B OKHUCHEHHX CIPYKTYpaX MaKPOIIOPUCTOIO KPEMHIFO 3 IIOBEPXHEBHMU
nanokpucraramu CdS B obaacri emepriii 1-2 eB HenpsmMoro 30Ha-30HHOIO IIEPEXOAY B
kpemuil) (Canensnixosa, 2027).

ITpaxmuune snauenns odepocarnux pesyavmamis. Ha OCHOBI OKHCHEHOrO MaKpOIIOPHCTOTO
KpeMHir0O 3  HaHOHIOKpHTTsAM  HaHokpucraais  CdS  Burorosaeno  edpexrusui
CBITAOBHIIPOMIHIOIOYI  CTPYKTypH. Bcramosaemo, 110  MakcumMaAbHa — IHTEHCHBHICTD
doroAromiHeCIIEHITI BIAITOBIAAE MAKCHMAABHIN HAIIPYKEHOCTI EAEKTPUIHOIO ITOAA HA IPAHMIIL
«KpEeMHIN — HAHOHOKPHUTTA». KBaHTOBHI BHUXiA (DOTOAFOMIHECIIEHIT HAHOYACTHHOK CdS na
ITOBEPXHI OKHCHEHOIO MAaKPOIIOPHUCTOIO KPEMHIIO 3 OITHMAABHOIO TOBIMUHOIO Iapy Si0,
(1020 M) 301ABIIYETBCA IPOTATOM HEPITHUX 2-X TIDKHIB y 3-4 pasu 3aBAAKH BUITAPOBYBAHHIO
MOAEKYA BOAHM 3 IIIapy HAHOYACTHHOK B ITOAIMepi Ta Aocarae 28%. Ilpm moaasbmomy

30epiranHi 3pa3kiB CIEKTP Ta KBAHTOBHUH BUXIA pOTOArOMiHECIIEHII Maike He 3MIHFOIOTHCA

(Canenvrirosa, 20217).

Buxaaa ocHOBHOTO MarepiaAy
Ao mo9aTKy BUKOHAHHA AAHOI POOOTH OYAO PO3LAAHYTO METOA (POTOEAECKTPOXIMITHOIO

TPABACHHSA ITUAIHAPUYHHX MAKPOIIOP B MOHOKPHCTAAIYHOMY KpeMHii Ta €AEKTPOOIITHIHI
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edpekTH B CTPYKTYpaxX MaKpPOIIOPHCTOTO KPEMHIIO T2 IPOAHAAI30BAHO IPHPOAY AOKAABHHX
EAEKTPHYHHX ITOAIB, IK HACAIAOK IIOBEPXHEBOTO BUTHHY 30H Ta HOIO 3MIHH IIPH KOB3HOMY
ITAAIHHI CBITAQ BIAHOCHO oBepxHi Makportop (Pucyrox 1a).

B crexrpax eAekTpOBIAOMBAHHA CTPYKTYP MaKPOIIOPHCTOrO KPEMHIIO B OOAACTI €HepTii
IIPAMOTO 30HA-30HHOTO IIepexoAy 3-4 eB Oyao sapeectposaro ocrmasmii Ppanra-Keaamrma
AK PE3YABTAT IIOABU AOKAABHOIO EAECKTPHYHOIO IIOAA Ha 1oBepxHl makponop (Pucynox 1a)
Hanpyxenictio (4 —9)-10° B/cm BHACAIAOK 36IAHEHHSA TOBEPXHEBOTO BUTUHY 30H, THACHAEHOTO
3aTYXAIOYUMI XBHAAMH IIPH KOB3HOMY ITaAlHHI cBiTAa. AIFICHO, IPM KOB3HOMY KyTi ITaAIHHSA
EACKTPHYHE IIOAE€ BIAOHTOI XBHAI €(EKTHBHO 3MIHIOE AOKAABHE CACKTPHUYHE IIOAE B
npuroBepxHesiit  obaacti crinkm mop d = 0,11 aas AoBkmHE maparouoi xBuAl A
(ciexrpockomisa [1TIBB aas kpemuito (Harrick, 1967; Tyagai & Snitko, 1980, Yu & Cardona,
1999). Tlpn oMy €AEKTPHUHYHA KOMIIOHEHTA €ACKTPOMATrHITHOI XBHAI 3miHIoeThCA BiA E = hw

A0 E =0 B HampsAMKy BiA KpPEMHIEBOI MAaTpPHII AO Makpomopu. Y IbOMy HaOAMKEHHI J

. . hw
BU3HAYAECTHCA IHTCHCUBHICTIO €ACKTPIIHOTO IoAst AFg ( e )
e s

B alarrasoni AOBKHUH XBHAB, CYMIPHHX 3 OIITHYHUM IIEPIOAOM CTPYKTYP MAKPOIIOPHUCTOTO
KPEMHIIO AAfl HOPMAABHOIO IIaAIHHSA CBITAA AO TIOBEPXHI CTPYKTYp BuMipane 1Y mmoraumnanss 3
edexrusaum  koedimienrom 300-500 oM, AKe HA ABA HOPAAKM BEAUYHHU IIEPEBUIIIYE
ITOTAMHAHHA MOHOKPHCTAAy KPEMHIIO, BHABACHO TAKOXK (DOPMYBaHHA CXOAHHOK. Y
AOBIOXBHABOBIH YaCTHHI CHEKTPY IIOIAMHAHHS 30IABIIYETBCA 32 3aKOHOM «3/2», a vy
KOPOTKOXBHABOBIH YaCTHUHI CIIEKTPY — 3MEHILYETHCSA 32 3aKOHOM «-1/2».

3MiHA OITHYHOIO IOTAMHAHHS 32 3aKOHOM «3/2» KOPEAIO€ 3 YACTOTHOIO 3aACKHICTIO
VABHOI YACTUHU AIACKTPUYHOI IIPOHUKHOCTI MK ITOBEPXHEBHUMH PIBHAMU 1 3a00pPOHEHUMU
30HAMH Y KPHCTAAIL A AIEFO €ACKTPHUYIHOTO IIOAS, IIIO € XAPAKTEPHUM AAA AOMIIIIKOBOTO eDEKTy
Opanna-Keaanra (Pucyrox 1a; Pucyrox 2).

V' ABOBHMIPHHX CTPYKTYPaxX MaKpOIIOPHUCTOTO KpeMmHifo 3 HaHOomokpurramu Si0, Ta
noBepxHeBux HaHOKpucTaAiB CdS BusBaeni ocuumasii 1Y noraunauus (Pucynox 16; Pucynox 3)
3 MaKCHMAaABHOIO aMIIAITYAOIO B OOAACTI IIOTAMHAHHA TOBEPXHEBUMH CTAHAMHU. 32ACHKHICTD
MAaKCUMYMIB OCITUAAIIN CTPYKTYP MAKPOIIOPHCTOIO KPEMHIIO 3 HAaHOIOKPUTTAMH BIA HOMepa
OCIIHUAAIII € AIHIFHOFO 3 mTocTiftHIM nepioaom (Karachevtseva et al., 20154a).

Amnanis 1Y morammannsa (Pucynox 3) 3AIACHEHO B paMKaX MOACAI PE3OHAHCHOTIO
PO3CIFOBAaHHSA €ACKTPOHIB HA ITOBEPXHEBHUX CTAHAX B CHABHOMY EACKTPUIHOMY TIOAL 3 PI3HHIIEFO
MK ABOMA PE30HAHCHHMHM €HEPIifAMH, fiKa AOpPIBHIOE cxoAuHIll Banbe-IIlTapka AE =F, (F-
HAIIPYKEHICTb €EAEKTPIYHOTIO IOAf, ¢ — TIOCTIIHA TPATKH KpeMHIr0). CXOAMHKHI He PYHHYFOTHCA
3aBAAKH TPHUBAAOMY Yacy PO3CIFOBAHHA EAEKTPOHIB Y IIOPIBHAHHI 3 IEPIOAOM OCITHAAIIII
€AEKTPOHIB Y 30BHIIITHBOMY €AECKTPUIHOMY IIOAL (Karachevtseva et al., 2015b; Karachevtseva et al.,
20150).

Aocaipxeno noramnanaa B IY Alarmasoni crexrpy 3 ypaxyBaHHAM €AEKTPOOIITHYHOTO
edeKTy B CHABHOMY EACKTPHYHOMY IIOAl AASl ABOBHMIPHHX CTPYKTYP MAKPOIIOPHCTOIO
KPEMHIIO, BUTOTOBACHHUX IIPH PI3HUX PEKUMAX (DOTOEAEKTPOXIMITHOrO (DOPMYBAHHSA CTPYKTYP
Ta Ix okucHenus (Harrick, 1967; Karachevtseva et al., 2014b).

Crpykrypu  makpomopucroro kpemuiro 3 mapamu Si0, rtomuuoro 200-800 mm

AEMOHCTPYIOTD ITaHTChKI OCHUASAILI B 00AACTI ITOrANHAHHA OBepxHeBuMU craamu (Pucyrox
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4a), AKI HOACHEHI PE3OHAHCHUM pPO3CIFOBAHHAM EACKTPOHIB AOMIIIIKOBUMH CTaHAMU Ha
IIOBEPXHI MaKpOIIOp 3 PIZHHUIICIO MK ABOMAa PE3OHAHCHUMH CHEPIiAMH, fKa AOPIBHIOE
cxoamnnni Banve-Iltapka (Karacheviseva et al., 2013; Karachevtseva et al., 2014a; Karachevtseva et al.,
2015a). Ilpm npomMy Ha KpEMHIEBI MaTpHUIl OKHCHEHOIO MAaKPOIIOPHCTOTO KPEMHIIO
dopMyIOTBCA KBa3i-HAIIPABAEHI XBUACBOAHI MOAH, IIIO 320€3IIeUy€e MAKCUMAABHE €ACKTPHYHE
roae manpysenicrio Ao (0,8 —1)-10% B/em (Puynox 46) (Karachevtseva et al, 2015¢
Karachevtseva et al., 2016a).

ITpoBeaena oOdYHCTKA IIOBEPXHI CTPYKTYP MAKPOIIOPHUCTOIO KPEMHIIO IIIASIXOM  IX
OKHCHEHHA § aTMOC(EP] CYXOTr0 KHCHIO AO TOBIIMHH OKCHAY 30 HM T2 TpaBAEHHS OKCHAY. B
cuexkrpax Y morammaHHA OYMINEHHX 3Pa3KiB MAKPOIIOPHCTOIO KPEMHIIO 3 ITOBEPXHEBHUM
okcuAoM (Pucyrox 5a, xpusi 1, 3) cmocrepiraerbca 3pOCTaHHA IOIAMHAHHA rorepedanm TO-
donoHOM, pOpMyeTBCA IIK IMOTAMHAHHA ITO3A0BAKHIM LO-(OHOHOM Ta AOAATKOBI IIKK B
CTOpPOHY 30iAbIIeHHA eHeprii (pOTOHIB, IO CBIAYHTE IPO KPHCTAAIZAIIIO Ta (POPMYyBaHHA
terparoHaAbHOI pasu Si0, (Pucyrox 56).

BcranosaeHo, 110 AAA 3pa3kiB MAKPOIIOPHCTOIO KPEMHIIO 3 ITOBEPXHEBUM OKCHAOM
dOPMYIOTBCA AOAATKOBI IIIKH B CTOPOHY 301ABIIEHHA eHeprii (DOTOHIB BIA ITKY ITOTAMHAHHSA
LO-donoHOM; cepito cmyr Ha pucyHky (Pucynxy 54) mosacueno yrBopeHHAM 0ararobOHOHHX
craHiB (TOBepxXHEBUX (DOHOHHUX ITOASIPUTOHIB) B pe3yAbTaTi B3aeMOAll doroHIB B Si0, 3
XBHACBOAHHMHI MOAAMH B MATPHII KpeMHi0. BusHadeHo 3aAeKHICTS mapameTpy yrmupesss /-
BIA AMITAITYAR OCLHUASAIIN Y BUTASIAL 3TOPTKH HEYIITUPEHOI AMIIAITYAR OCLIMASALIIN 3 PO3IIOAIAOM
Nopenta; orpumani aaui I7 = 0,3 cM' BIAIIOBIAAIOTH ITMM TIapaMeETPaM AAfl TTOBEPXHEBHX
dboronnux oAspuTonis y ronkux maiskax A2B® (Harrick, 1967; Karachevtseva et al., 20141).

AAst BUTOTOBACHHSA €(DEKTHBHUX CBITAOBUIIPOMIHIOIOYHX €AEMEHTIB HA OCHOBI CTPYKTYP
MAKPOIIOPUCTOTO KPEMHIFO 3 HAHOIOKPHUITAMH BHKOPHCTaHI KOAOIAHI HAHOYACTHHKU
cyAbDIAY KAAMIFO y BOAHHUX Ta CIHPTOBUX CepeAOBHINAx noAietnaeHiminy. Koaoiaam CdS,
CTabIAI30BAHNM MOAICTHACHIMIHOM, IIPUTAMAHHI IHTEHCHBHA (DOTOAFOMIHECIICHIIIA, 4 TAKOXK
MaAHH PO3MIp HAHOYACTHHOK T4 BY3BKHII IX PO3HOAIA 32 po3mipom. Kpail cmyru moranaanas
B CACKTPOHHHX CIIeKTpax HaHodacTHHOK C(dS-moaieTmAeHiMiHY, fK y BOAHHX, Tak 1 y
CIHPTOBHX PO3YHHAX, € 3cyHyTrM Ha 0,7 eB y Oik Bucokux eneprii, y OpiBHAHHI 3 MACHBHUM
cyabiaoM Kaamiro. CMyra ITOTAMHAHHA XapaKTEPU3YE€ThCA BUPA3HOIO TOHKOIO CTPYKIYPOIO
(Pucynox 6). Aasi mamowacruaok CdS BumipsHa rmmpoxa cmyra ¢oToAroMiHecueHi 3
makcumymom 1pu 470-500 am (2,45-2,65 eB), Aka npm HU3BKHX TemIIepaTypax 3pOCTae Ta
AOCATa€ MAKCUMAABHO MOKAUBOI e(PEeKTUBHOCT] BUIIPOMIHFOBAABHOI pexomOinartii — 100%.

Bukopucrano MeToA CyXOro OKHCHEHHA CTPYKIYP MAaKPOIIOPHUCTOIO KPEMHIIO AAfA
oacpikanua 1mapy Si0, rosmmuO0 5+30 HM. [licAs OKHCHEHHS MOBEPXHI CTPYKIYP
MAKPOIIOPUCTOIO KPEMHIFO Ta TPABACHHSA OKCHAY:
®  3HIDKYETbCA KOHIIEHTPAIlA IIOBEPXHEBUX CTaHIB, IIOB’A3aHUX 3 OAHO(POHOHHUM

[TOTAMHAHHAM, IIOTAMHAHHAM OpraHiaHumu crioaykamu, CHz ta OH 3B’sa3kamuy;
®  3ABAAIOTBCA IIKH, IIOB’A3aHI 3 OOCPTAABHHM PYXOM aTOMa KHCHIO y IIAOIIMHI,

neprieHAUKYAsApHIEH A0 ST — 0 — Si; xpim TO-cdonoHHOrO (OpMy€ETBCA TAKOXK IIK

noranaanHa LO-doHoHOM;

L4 SHIKYETDbCA CHCpTCTH‘IHHI:I 6ap’ep Ta AOKAaAbHE CACKTpI/I‘IHC IIOAC HA HOBCpXHi MaKponop.
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BusBAeHO, IO AAfl IOIEPEAHBO OYHINECHUX OKHCHEHHX CTPYKTYP MAKPOIIOPHCTOIO
KPEMHIO 3 HAHOIOKpUTTAMU HaHOYACTHHOK CdS pesomancue poscisuus eaekrponis 3 T~E
[IEPETBOPIOETHCA HA 3BIYAIHE PO3CIFOBAHHA CACKTPOHIB HA I0HI3OBAHHX AOMIIIIKAX 3 Ty~E 3/2,
[Tepexia BiA Ty~E a0 T,~E 3/2 cpipumtp IIPO Te, IO EACKTPOHH BIAXHAAIOTBHCA BIA PO3CIAHHSA
IIA TIPAMUM KyTOM, IO 30IABIIYE ITOTIK E€AEKTPOHIB 3 KPEMHIEBOI MATPHII y HAIPAMKY AO
nanokpucranais CdS (Pucynox 7a).

BusHaYeHO HAIPYKCHICTH AOKAABHOIO CACKTPUYHOIO ITOASi Ha rpaHumi «Si-Si0, —
nanonokputts CdS» no ocumasuiax [Y-oramsanns — mmpuni cxoannox Banrbe-IIlTapka
(Pucyrox 76). 3aA€KHOCTI CLIEKTPAABHOTO ITOAOKEHHA MAKCHUMYMIB OCITHAALILH BIA iX HOMEPY AAS
OKHCHEHHUX CTPYKIYP MAaKPOIIOPHUCTOTO KPEMHIIO 3 HAHOIOKPUTTAM HAHOYACTHHOK €

atnititaumu (Karachevtseva et al., 2016a).
Hanpyxenicts eaexrpranoro moas F = % 36iabrmyersea Bia 4,5 © 10%* B/cm a0 6,8 - 10*

B/cem (Tabauys 1) 3 toBrmuoro HaHOIOKpHTTS HanodacTnHok CdS.

Takox OyAO HPOBEACHO AOCAipxkeHHS TpaHuUIl Si-Si0, B OKHCHEHHX CTPYKTypax
MaKpOIIOPHCTOrO KPeMHiI0 3 moBepxHeBumu Hanokpucraramu CdS 1 Zn0O wmeroaamn
CAEKTPOBIAOMBaHHA (IpAMHUIT 30HA-30HHHUH 11epexin, Pugynox &) Ta doronposiaHOCTI
(menpAMuil 30HA-30HHUH 1epexin, Pucynox  9). Ilapamerp ymmpennsa I B crpykrypax
MAaKpPOIIOPUCTOIO KPEMHIIO 3 IMaPOM OKCHAY KpeMHifo ToBmmuHOO 7, 15 Ta 30 HM Ta
nanokpucraramu CdS, ZnO npubAN3HO AOPIBHIOE PI3HHIN EHEPIETHYHOIO IIOAOKCHHS
mirimymy E, ta makcumymy Ep I' = Ep — E, B criektpax eaexktposiaOusanus (Pucyrox 8). Lleit
IapamMeTp 30IABIIYETHCA 3 TOBIHHOIO IIIAPY OKCUAY KPEMHIFO 1 3HAYHO IIEPEBUIIYE 3HAYCHHSA
I' AAST MOHOKPHCTaAIYHOIO KpEMHIFO, IO BKasdye Ha BIAMB AedpexriB Ha mexi Si— Si0,
(Karachevtseva et al., 2014c¢).

Crrexrpu dotomposiaaocti (Pucyrox 9) Bumipsiai B ooAaacti enepriit dporonis 1,0-2,0 eB,
IIPA IBOMY B OOAACTi OCHOBHOIO MaKCHMYMy BHMIpPAHO KopotkoxsuaeBnit 3cys Ha 0,17-0,20
eB BHACAIAOK KBAHTOBO-PO3MIPHHX e(PEKTIB IIPHU IIEPEXOAL BIA KPEMHIEBOI MarTpuii A0 Si
HaHokAactepis B ooaacti SI0, (Karachevtseva et al., 2014¢).

B niromy, posimernAeHHA OCHOBHOTO MaKCHMYMY fIK Y CHEKTPAX €AEKTPOBIAOMBAHHSA, TaK 1
dOoTOIPOBIAHOCTI Ha ABA IIKH BUMIPAHO AASl OKCHAY TOBIITHHOO 15 HM; pO3INIEIIACHHA HA TPU
KU BUMIPAHO AASl OKCHAY TOBITUHOIO 30 HM. 3HAYEHHSA HAIIPYKEHOCTI EAEKTPHIHOIO ITOAS,
BUMIPAHI 32 AOITOMOI'OXO CIIEKTPIB eAeKTpoBiAOuBanusA (Pucynox 8) 1 porouposiauocti (Pucyrox
9), HaHOIABIIE CIIBIIAAAIOTE AAfl CTPYKTYP MAKpPOIIOPHCTOIO KPEMHIIO 3 IIapoM Si0,
tosruuHoo 30 uM Ta Hanokpucracamu CdS (Tatauys 2).

AAf BUTOTOBAEHHA €(EKTUBHUX CBITAOBHUIIPOMIHIOIOUHX EAEMEHTIB OYAH AOCAiAMKEH]
OKHCHEHI CTPYKTYPHU MAKPOIIOPHCTOIO KPEMHIIO 3 OITHMAABHOIO TAHOMHOIO MAKPOIIOpP Ta
HOKpHUTTAM HaHOYACTUHOK CdS AAf 3abesliedeHHS BEAMKO! BHIIPOMIHFOBAABHOI IIAOILI
ITOBEPXHI.

AASL CTPYKTYP MaKpOILIOPUCTOIO KPEMHIFO 3 HAHOIOKPUTTAM HaHOowacTuHOK CdS B
ITOAleTHAEHIMIHI 3 TOBITUHOIO OKCHAY 10-20 HM Ta 3 OIITHUMAABHOIO TAUOMHOIO MAKPOIIOp 75-
120 mxm Bnmipano 30iAbmrenHs IY morAmHaHHA T2 AMIIAITYAM OCITHMAAIIN, ITIO BIAITOBIAAE

SPOCTaHHIO Hapr)KCHOCTi CACKTPI/I"IHOI'O IIOAA HA I'paHI/H_Ii «KPCMHiCBa ManI/IHH — SLOZ — Luap
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nanouactunox CdS» (Pucynox 10) (Kapauesyesa ma in., 2014). AAs IbOro Alarra3omy TOBIIHHI
OKCHAY Ta TAMOMHU MaKpPOIIOP OAEP/KAHO TaKOK MAKCHMAAbHE 3HAYEHHA IHTEHCHBHOCTI
doroaromiHecIIeHII .

AAfl OYHINEHNX OKICHEHHAM Ta YABTPA3BYKOBOIO OOPOOKOIO CTPYKTYP MaKPOIIOPHCTOrO
KpeMHiro 3 HaHOIOKPpUTTAM CdS GyAO BUMIPSIHO KBAHTOBHUI BUXIA (POTOAIOMIHECIICHLII!, KM
36iAbIIyeThCs B 3,544 pasu 3 pocrom ToBmunau HaHONOKpuTTs CdS-moAiernaenivin Bia 8 am
A0 25 1M 1 pocdArae 28% B yMOBaxX HEIIOBHOI'O IIOTAMHAHHSA IaAat0d0To cBiTAa (Pucynox 17).

Aaui pucyaxy 11 (Pugynox 17) cBiagaTs mpoO ICTOTHE 3HIDKCHHSA OE3BHIIPOMIHIOBAABHOL
pexoMObinanii Ha rpaHHI 3 OKCHAOM 3 pocTOM TOBIMHN HaHonokputts CdS-nmoaiernaenivin
3 8 um Ao 25 uam (Kapauesyesa ma in., 20145 Karachevtseva et al., 2015b; Karachevtseva et al., 2016D).
[Tpu mpomy kBaHTOBA €(PEKTHUBHICTH 3POCTAE 3 POCTOM BIAHOIIIEHHS AMIIAITYAM OCITMAALIIA
ITOIAMHAHHSA AO IIOTAMHAHH, ITIO BIAIIOBIAAE POCTY 9aCy PO3CIAHHA €ACKTPOHIB IIOBEPXHEBHMU
piBHAMI, TOOTO, Yacy IepeOyBaHHA eACKTPOHIB Ha TpaHutl Si— Si0,.

Tak, AAf OYMINEHHX OKHUCHEHHAM Ta YABTPa3BYKOBOIO OOPOOKOIO  CTPYKTIYP
MaKpOIIOPUCTOro KpeMHiro 3 HaHomokpurrsam CdS imTeHcuBHICTD MakcmMymiB criekTpis
doroarominecrienil yepes 7 AHIB 30iAbIIyeTbCA y 4-6 pasiB, IO CBIAYNTD IIPO 3MEHIIICHHA
MIBUAKOCTI Ge3BUIpOMiIHIOBaABHOI pekomObinanii Ha rpanuni «aHanonokpurts CdS—okcua» B
PEe3yAbTaTi 3MEHIIEHHA KOHIIEHTPALl IEeHTPiB pekoMOiHarii B Iiif oOaacti cTpykryp. Aad
AOCAIAKEHHX CTPYKTYP CHEKTP (POTOAIOMIHECIICHII BH3HAYAETHCA HE TIABKH ICHYBAHHAM
POBIIOAIAY IIOBEPXHEBHUX CTAHIB 332 CHEPTICIO, aA€ M CYTTEBO 3aACKHUTH BIA BIACTAHI MDIK
Hanovactuukamu CdS Ta ix B3aeMOAIl 3 oToueHHAM 110AIMepy Ta rpanuneto «CdS—Si0, /Si».
B niromy, MmakcumaabHa IHTEHCUBHICTD (DOTOAIOMIHECIICHIIT OyAd OACpP/KAHA B YMOBAX:
®  MAaKCHMAABHOI HAIIPYKEHOCTI eAeKTpHIHOTO moAfd Ha rpanuri Si-Si0, (Pucynox 10,

Tabauya 1),
®  30iABIICHHS IIOTOKY €ACKTPOHIB 3 KPEMHIEBOI MATPULY Y HAIPAMKY AO HaHOKpucTaAis CdS

(Pucyrox 7a;
®  pocry gacy rnepebyBaHHA eAeKTPoHiB Ha rpanuti Si—Si0,, IO CYTTEBO 3HUIKYE IIIBUAKICTD

GesBuripominroBaAbHOI pekomOinanil Ha rpannti «CdS—Si0y» (Pucyrox 11).

TexHOAOTIA BHUTOTOBAEGHHA —CBITAOBHIIPOMIHIOIOYHX HAHOKPHCTAAIB HA ITOBEpPXHI
OKHCHEHOTO MaKPOIIOPHUCTOIO KPEMHIFO AO3BOAAE OAHOYACHO 30IABININTH KBAHTOBHH BHXIA
doToAromMiHecIIeHIT; INABAINATH MIITHICTE CTPYKTYP (a came, BUKOPUCTAHHSA IIapy Si0, ue
TIABKH 3HIDKY€E O€3BHIIPOMIHIOBAABHY PEKOMOIHAINFO, aA€ ¥ 3MIITHIOE CTPYKTYPY); 3aXHCTUTH
BiA Aerpajarii IIOBEpXHIO (TOOTO, BHKOPHCTAHHA HAHOIOKPHUTTA IIOAICTHACHIMIHY 3
HAHOKPHUCTAAAMU cdS 30epirae IOBEPXHIO HOBITPAHUX ITUAIHAPIB BIA Aerpaaaril) (Kapauesyesa
ma in., 2014; Karachevtseva et al., 2015b; Karachevtseva et al., 2016b).

KBanToBuii Buxia (POTOAFOMIHECHEHIN HAHOYACTHHOK CdS ma ITOBEPXHI OKHCHEHOTO
MAKPOIIOPUCTOrO KPEMHIIO 3 OITUMAABHOIO TOBIIHUHOIO mapy Si0, 301ABIIYETHCA TPOTATOM
IIEPIUX 2-X THAKHIB Y 3-4 pa3u 3aBAAKH BUIIAPOBYBAHHIO MOAEKYA BOAU 3 IIAPY HAHOYACTHHOK
B moaimepi Tta Aocarae 28% (Pucynox 17). Ilpu mopaseromy 30epiraHHi 3paskiB CIIEKTP Ta

KBAHTOBUI BHXIA POTOAIOMIHECIIEHIIIT Matke He 3MiHIOrOThCA (Kapauesyesa ma in., 2014).




BucnoBku

BuroroBaeHo CBITAOBHIIPOMIHIOIOUI CTPYKTYPH HA OCHOBI OKHCHEHOI'O MAaKPOIIOPHCTOTO
KpeMHifO 3 TOBIuHOO HaHOmokputrs Si0; 5+30 mm Ta mapom mnamowactuuok CdS
TOBITUHOIO 8+25 HM. Bu3aHayeHO BIIAMB OYHCTKH IIOBEPXHI CTPYKTYP MAaKpOIIOPHCTOIO
KPEMHIIO Ha 3HIDKEHHA KOHIEHTpAIll IEeHTPIB OEe3BHIIPOMIHIOBAABHOI PpeKOMOIHAIIII.
BcraHOBAGHO, IO MAKCHMAABHA HAIIPYKCHICTh CACKTPUYHOIO HOAA Ha rpamuni Si-Si0,
BIAIIOBIAA€ MAKCHMAaABHIN iHTEeHCHBHOCTI doToarominecrieniii. Kpantopa edexkruBHIiCTh
3pOCTA€ 3 POCTOM BIAHOIIECHHSA AMIIAITYAH OCHHASINNA ITOTAMHAHHSA AO IOTAMHAHHSA, IO
BIAIIOBIAA€ POCTy YaCy PpO3CIAHHA EACKTPOHIB IIOBEPXHEBUMH pIBHAMH, TOOTO, dHaCy
repeOyBaHHA eAeKTPOHIB Ha rpanni Si—Si0;.

Ksanrosuit Buxia ¢orosrominectenuii nanouacruaok CdS Ha moBepxHI OKHCHEHOTO
MAKPOIIOPUCTOTO KPEMHIIO 3 OITHMAABHOIO TOBIIMHHOIO IIapy Si0, 301ABIIYETHCA IPOTATOM
IIEPIINX 2-X THKHIB Y 3-4 pa3y 3aBAAKN BUIIAPOBYBAHHIO MOAEKYA BOAU 3 IIIAPY HAHOYACTHHOK
B 11oAiMepi Ta pocaArae 28%. I1pu moaaapiomy 30epiranHi 3paskiB CIIEKTP Ta KBAHTOBUI BHXIA
doroaromiHeceHIIT MalizKe He 3MIHIOIOTBCA.

ByAo BusiBACHO, ITIO AASI MAKPOIIOPHCTOIO KPEMHIFO 3 rapom 510, pe3oHaHCHE PO3CIAHHSA
CACKTPOHIB 3 T ~ E meperBoproerscs Ha 3BUYaiiHe PO3CIFOBAHHSA €ACKTPOHIB HAa 10HI30BAHUX
AOMIITIKAX 3 Ty ~ E 3/2, [Tepexia Bip Ty ~ E r0 T, ~ E 3/2 piaunTh IIPO Te, IO €ACKTPOHHI
BIAXHAAFOTBCA BIA PO3CIAHHA INA HPAMHM KYTOM y BHITAAKY PO3CIAHHA EAEKTPOHIB Ha
10HI30BAHUX AOMIIIIKAX B YMOBaX (POPMYBAHHS ITOBEPXHEBUX 0araTO(OOHOHHHUX ITOAAPUTOHIB,
1110 301ABIIYE HOTIK EACKTPOHIB 3 KPEMHIEBOT MATPHII Y HAIIPAMKY I1apy HaHOKpucTaAis CdS B
ITOAIETHACHIMIHI, IO 3MEHIIYE OE3BUIIPOMIHIOBAABHY PEKOMOIHAINIO €ACKTPOHIB HA IPAHMII
nanokpucraais CdS B moaiermaenimini 3 mapom Si0, i 30iAblnye KBaHTOBHUH BHXIA
doToArOMIHECIIEHTIIT CBITAOBUIIPOMIHIOIOYOL CTPYKTYPH.

BusHaueHO HAIPYKEHICTP AOKAABHOIO EACKTPUYHOIO IOAS Ha rpaHumi «Si-Si0, —
nanonokputrst CdS» no ocumasuisx IY-noramnanns (tumpuni cxoannok Banbe-1lITapka).
32AEKHOCTI CIEKTPAABHOTO IOAOKEHHA MAKCHUMYMIB OCITHAAIIIN BiA X HOMEPY AAfl OKHCHEHHX

CTPYKTYP MAKPOIIOPHCTOIO KPEMHIFO 3 HAHOHOKPUTTAM HaHodacTuHOK CdS € AlmifiHmmu;
. AE . .
HAIIPYKEHICT EACKTPUYIHOIO IoAst F = - 30iabmyernest Bia 4,5 - 10* B/cm a0 6,8-10%

B/cM 3 TOBIIMHOKO HAHOIOKPUTTS HaHOYACTUHOK CdS.

AASL  OKHCHEHHX CIPYKTYP MaKpPOIIOPUCTOIO KpeMHito 3 maHomokpurram CdS-
ITOAICTUACHIMIH  (DOTOAFOMIHECIICHIIIA BH3HAYAETHCA HE TIABKA ICHYBAHHAM PO3IIOAIAY
ITOBEPXHEBHUX CTAHIB 32 €HEPIIEIO, AA€ W CYTTEBO 3AAEKUTH BIA BIACTAHI MI’K HAHOYACTUHKAMUI
CdS rta ix B3aeMOAIl 3 oToueHHAM HOAIMepy Ta rpanuneto «CdS-Si0,/Si». Makcumarbua
IHTEHCUBHICTH (POTOAIOMIHECIIEHITH OyAQ OAEpPKAHA B YMOBAX:

(1) MakcHMaABHOI HAIIPYKEHOCT] €ACKTPUYIHOTO ITOAS Ha rpaHutl Si— Si0y;

(2) 30IABIIICHHA ITOTOKY €ACKTPOHIB 3 KPEMHIEBOI MATPHIL y HAIIPAMKY AO HAHOKPHUCTAAIB
cds;

(3) pocry uacy mepebyBanHsa eAekTpOHiB Ha rparui Si— Si0,. TeXHOAOTIA BUTOTOBACHHS
CBITAOBHITPOMIHFOIOYHX HAHOKPHCTAAIB HA ITOBEPXHI OKHCHEHOIO MAKPOIIOPHCTOTO KPEMHIFO

AO3BOAfIE OAHOYACHO 30I1ABIIHUTH KBAHTOBHUH BHXIA (POTOAFOMIHECIICHITI], ITABUIIIUTH MIITHICTH
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CTPYKTYP T4 3aXHUCTHTH BIA ACTPAAAIl] ITOBEPXHIO.
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Pucynox 1. Pucyrok 1. ®opMyBaHHA AOKAABHOI'O €AEKTPHYHOIO ITOAA Y IIPHITOBEPXHEBII
00AACTI MAKPOIIOP Ta HA IPAHUII «HAHOIIOKPUTTA — KPEMHIEBA MATPUILIM: (a) ecpeKT
Dpanra-KeaAunrma B CIIeKTpaAbHOMY Alalla30H1 IIPAMOTO 30HA-30HHOTIO IIEPEXOAY Ta

AOMIITIKOBHIL eq)ex'r Dpanna-Keaanra; (0) ecpeKT Banpe-IlTapka Ha OKuCHEHII
CTPYKTYPi MAKPOIIOPUCTOTO KpeMHiro; (B) edekr Banpe-I1ITapka Ha oxkucHeHi# cTpykrypi
MAKPOITOPHCTOIO KPEMHIIO 3 HAHOIIOKPUTTAM HAHOKPUCTAAIB
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Pucyrok 2. CriekTpu ITOrAMHAHHA CTPYKTYP Pucyrok 3. Bucoko korepenTHI ocimaiii y
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Prucynox 5a. Cnexrpu IU TOrAnMHaHHA OYNUINEHUX CTPYKTYP Pucynoxk 56. Terparonassna dasa Si0,

MAaKpPOIIOPHCTOrO KPEMHIFO 3 ITOBEPXHEBUM OKCHAOM TOBIIIHHOFO
10 am (kpusa 1), 20 mm (kpuBa 2) Ta 3pa3KiB MAKPOITOPHUCTOIO
kpeMmHiro 3 HaHokpucrasamu CdS (32 Hm) i moBepxHEBIM
oxcuAoM ToBIuHOO 10 M (kpuBa 3), 20 M (kpusa 4)
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Pucyrok 6. Hopmosasi criekrpu Pucynok 7a. 3onna Pucynox 76. CriekrpasbHe
morauHaHHA (Kprsa 1) Ta Alarpama AAfl OYHITIEHAX T4 ITOAOKECHHS MAKCHMYMIB
dororromirecteHttil (2) BOAHOTO OKHMCHEHHX CTPYKTYP OCHIMAALINA AASL CTPYKTYP
KoAoiaHOTO posunny CdS- MaKpOITOPHCTOTO KPEMHIFO MaKPOIIOPHCTOTO KPEMHIFO 3
roAletuaeniviny. Erepria 30yAmersa 3 HAaHOITOKPHTTAMI mikporopuctum 1apom (1),
doroaromirectieHmil BIATIOBIAAE manowactuaok CdS ITOBEPXHEBUMI HAHOKPHUCTAAAMH
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Prcynox 10. CriekTpaAbHi 3aA€KHOCTI IHTEHCHBHOCTL Pucynox 11. Yacosi 3aA€KHOCTI KBAHTOBOTO
dpoTOAFOMIHECIIEHIIIT CTPYKTYP MaKpPOIIOPHCTOTO BUXOAY POTOAFOMIHECIIEHIIIT CTPYKTYP

kpemHiro 3 HaHOHOKpUTTAM CdS Ta TOBIIMHOIO OKCHAY —~ MAKPOIOPHCTOTO KPEMHIFO 3 TOBIIIMHOIO OKCHAY
20 mm mpu pisHiHE raubuHi Makporop depes 1 TmxAeHb 10 BM T2 pi3HOFO TOBIIMHOK HaHOIOKpuTTI CdS
micast HaseceHHs Haonokpurri CdS




Tabanms 1. HamrpysxeHicTb €AEKTPHIHOTO TTOAS AASl OYHITIEHHUX CTPYKTYP MaKPOIIOPHCTOTO KPEMHIFO 3

HAHOIIOKPHUTTAM HaHO4YacTUHOK CdS

esi, HM Fs-10™* B/cum Fs-10™* B/cum Fs-10™, B/cu
5 48 49 5.8
10 45 58 6.8
20 49 57 6.4
Tabaums 2. HampymkeHICTp €ACKTPHYHOIO IIOAf HA TIPAHHUII «KPEMHIH — OKCHA KPEMHIIO —
nanoxpucrasu CdS, Zn0O»
Edexr KpanTyBanua KpanTysanusa
Dpanma-Keaanmra (eaexTpOBIADHTTA) (doTomposianicTs)
de02 . Fs FSO’I: Fsl’zz fsm, Fsl’z,
- 10°B/em 10° B/eMm 10° B/ oM 10° B/cem 10°B/eMm
cds 15 6,65 0,762 2,07
Cds 30 311 1,03 3,05 1,85 3,12
720 15 774 2,29
200 30 435 2,02 3,05 1,85
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World market of organic products: Well-known trademarks and brands

Abstract: Organic production has long been an integral part of farming. It is organic products that allow
notonly to provide society with healthy food, but also to protect the ecosystem from artificial destruction
caused by humans a long time ago. The world market of organic products is growing every year, as
shown by the main indicators of the increase in land areas for organic production and sales. Just as the
market itself has already been formed and, accordingly, the manufacturers who have been working on it
since the first years of the market’s formation have already built their own networks and become well-
known. Consumers already choose a proven product, which is quite easy to find on the market, because
such manufacturers took care of creating their own trademarks and, eventually, “organic” brands.
Therefore, we see the need to get to know in more detail the owners of trademarks and brands of organic
products presented on the international arena. The study subject is the theoretical and practical principles
of organic brand formation. The study object a of the market of organic products in the world
(trademarks and brands). The study purpose is to review and establish the most famous trademarks and
brands of organic products not only in the world, but also in Ukraine. Study methods were general
scientific and special research methods, including analytical, dialectical, statistical and sociological
analysis, systemic approach. The analysis of the market of organic products is covered in the publications
of Ukrainian scientists O. Minyailo, A. Nesterets, R. Bezus, N. Buga, 1. Yanenkova, D. Zakharova, 1.
Bilotkach, Yu. Zavadska, N. Stovolos, O. Khodakivska, Yu. Lupenko, V. Granovska, I. Sidelnikova and
others. However, the review of specific trademarks and brands of organic products can be found only
in separate publications, so this determined the relevance of our work. We considered the peculiarities
of the production of organic products and analyzed the organic market. The main international brands
of otganic products from such countries as: USA, Argentina, Great Britain, Spain, Italy, Poland, China,
Japan and others are singled out. And the main producers of Ukrainian organic products, represented
by such trademarks and brands as: “Organic Milk” (organic dairy products), “Danube agrarian” (plant
products (vegetables), “Spring drops” (ToV “Lilak”) (juice) ), “Stary Porytsk™ (crops, livestock and dairy
products), “Ethno Product” (crops, livestock and dairy products), “Ekorod” (crops), “Skvyryanka”
(crops), “Organic Meat” (animal husbandry products), “BiFood” (TOV “Terra”) (crop products, milk,
groceries), “BigBlue” SVK “Yagidky” (berries), TM “Kozub Produkt Organica” (plant products),
“Organic Terra” (crop production), TM “OSYO” (crop production), “Agro Staritsa” (crop production),
“Organic Country” (crop production, cereals). It has been proven that the market of organic products
is formed, because it is represented by a wide selection of TM and brands on the world arena.

Keywords: trademark, brand, advertising, organic products, market.

Aesuenxo Ipuaa BacuaiBaa, noxtop dirocodii, AorieHT KadeAPH MIKHAPOAHHX EKOHOMIYHIX
BiaHOCHH Ta Typu3my «lloaTaBebka moaitexmika imeni FOpia Kouaparroka». [ToaTaBa, Vkpaina.
ORCID: 0000-0001-7068-8320

CaiToBHMII PUHOK OPraHIYHUX IIPOAYKTIB: BIAOMi TOProBi MapKu Ta OpeHAH

Amnomayisn. Opraniyae BHPOOHHIITBO AABHO CTAAO HEBIA’€EMHOIO YACTHHOIO BEAEGHHA CiIABCBKOTO
rocriopapersa. Came OpraHiuHi IPOAYKTH AO3BOAAIOTH HE AHIIE 3a0E3IIEYUTH CYCIIABCTBO 3AOPOBUM
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XapUYyBaHHAM, 2 H BOEPErTH EKOCUCTEMY BIA IIITYYHOIO PYHHYBAHHSA, IIIO AABHO CIIPUYIHHEHE AIOABMH.
CBiTOBHIT PHHOK OPTaHIYHHUX ITPOAYKTIB 3 KOKHHUM POKOM 3POCT4a€ IIPO IIe TOBOPATH HAM OCHOBHI
ITOKa3HUKN 301ABIIICHHA 36MEABHIX IIAOII 1A OpraHiYHEe BUPOOHHUIITBO Ta IPOAAKI. Tak, fiK caM pUHOK
yiKe chOPMOBAHUI 1 BIALIOBIAHO BUPOOHHKH, fKI 3 IIEPIIUX POKIB (DOPMyBAHHSA PHHKY IIPALIOIOTH HA
HBOMY ViK€ IOOYVAYBAAH BAACHI Mepexi Ta craan ImmisHaanmmu. CroxuBadl K yke OOHParoTh
IIEPEBIPEHHUH IPOAYKT, KU AOCHTD AETKO 3HAHTH HA PUHKY, dAXKE TAKl BHPOOHHUKH HOTYPOYBAAH IIPO
CTBOPEHHA BAACHUX TOPIOBUX MAPOK Ta 3 94COM 1 OpeHAIB «opraHiw. Tox Mu 6a4nMo 32 HCOOXIAHICTD
OIABIII ACTAABHO ITO3HAHOMHUTHCH 3 BAACHHKAMU TOPIOBHUX MAPOK Ta OPEHAIB OpraHiYHOI IIPOAYKIIIL, 10
IPEACTABACHI Ha MIXKHAPOAHIH apeni. [IpeAMETOM AOCAIAKEHHA € TEOPETHYHI Ta IPAKTHYHI 3aCaAH
dopmyBarHs oprarigHOro 6peHAy. OO0 €KT — AOCAIAKEHHA PUHOK OPTaHIYHHX IIPOAYKTIB CBITY (TOPIOBI
MapKu Ta OpeHAH). Mera — OrAfiA Ta BCTAHOBACHHA HAHOIABII BIAOMUX TOPrOBUX MapOK Ta OpPEHAIB
OpPTaHIYHOI IIPOAYKII] HE AHIIE y CBiTl, a If B YkpaiHi. MeTOAH AOCAIAKEHHSA: 3araAbHOHAYKOBI Ta
CHEIAABHI METOAM AOCAIAKEHHSA, CEPEA AKUX — AHAAITHYIHHUIN, AIAACKTHYIHHUI, CTATUCTHYHHH Ta
COLIIOAOITYHOIO AHAAI3y, CHCTEMHOTO ITAXOAY. AHAAI3 PHHKY OPraHIYHUX IIPOAYKTIB BHCBITACHO ¥
myOAiKamiax ykpalHcpkux BueHux O. Mimsiiao, A. Hecrepens, P. besyc, H. byra, 1. Sluenkosa, A.
3axaposa, L. biaotkay, FO. 3aBaaceka, H. CroBonoc, O. Xoaakiscbka, FO. Ayrrenko, B. I'panoscbka, 1.
CiaeapnikoBa Ta iHmmi. [TpoTe, OrasfA came TOProBUX MapoOK Ta OPEHAIB OPraHiYHOI IIPOAYKIHI MOMKHA
3YCTPITH AHMIIIE B OKpEMHX IYOAIKAIAX, TOXK If€ 1 BH3HAYHAO AKTYaABHICTH Hammol pobortm. Hamu
POSTASHYTO OCOOAHUBOCTI BUPOOHMUIITBA OPraHiYHOL IPOAYKIIT Ta IIPOAHAAIZOBAHO OPraHIYHUN PHHOK.
BrokpemaeHO OCHOBHI MiKHAPOAHI OpeHAM OpraHivHOI HPOAYKIiI cepeA Takux kpaiH sk: CLLIA,
Aprentuna, BeanxkoOpuranis, Icmanis, Itaais, [Toasmma, Kurait, flnonis ta immm. A Takox BHAIACHO
OCHOBHHX BHPOOHHKIB VKPaiHCHKOI OPraHIYHOI IIPOAYKIII, IO IPEACTABACHI TAKHMH TOPIOBHMHI
Mapkamu Ta OpeHAamu sk:  “Organic Milk” (opramiusa moAaoduna mpoaykmis), “Danube agrarian”
(pocamuHa mpoaykmis (oBoui, “Spring drops” (TOB «Airak») (cik), “Crapuii [lopuusk”
(POCAHMHHUIITBO, TBAPHUHHUIITBO Ta BHUPOOHHIITBO MOAOYHOI mpoAaykiii), “Ermo Ilpoaykr”
(POCAHMHHUIITBO, TBAPHUHHUIITBO Ta BHPOOHHUIITBO MOAOYHOI mpoaykmil), “ExopoA” (Ipoaykiisa
pocanunwnirBa), “CkBupsamka”  (IPOAyKIiA pocamHHHITBa), ‘Organic Meat”  (mpoAykis
tBapuHHUITBa), “BiFood” (TOB “Teppa”) (IpoAyKLis pOCAMHHHUIITBA, MOAOKO, Dakaais), “BigBlue”
CBK “Ariaxu” (sroam), TM “Kosyd mpoaykr Oprarika” (IpoAykia pocanHHHUITTBA), “Organic Terra”
(mpoaykwis pocanuHuIrsa), TM “OCbO” (mpoaykuis pocanuHuIrma), “Arpo Crapurs” (IIPOAYKILA
pocamHHITBY, “Otganic Country” (LIPOAYKIS POCAMHHHUIITBA, KPyIH). AOBEACHO, IO PHHOK
OPTaHIYHUX IPOAYKTIB € C(DOPMOBAHUM, aAXKE IIPEACTABACHA IIHPOKUM BrOOpoMm TM Ta OpeHAIB Ha
CBITOBIIT apeHi.

Koouosi ca0sa: Toprosa mapka, OpeHA, pekaama, pIpMOBHUIL 3HAK, OPTaHiYHA IIPOAYKIIA, PHHOK.
3 -

Beryn

Iocmarnosxa npobaemu. CyaacHHI CBIT ITBUAKO PO3BHBAETHCA, 4 PHHKOBA KOHKYPEHIIIA CTA€

BCE ACAAAL KOPCTKIIIOrO. TOMY INAIIPHEMITI BAAFOTBCA AO OAraTbOX MAHIIYASIIH ITOYHHAIOTH
BiA 3MIHH fIKOCTi TOBapiB, YIIAKOBKH, CEPBICY, PEKAAMH AO YOPHOIO IHapy, BCE IIe OOYMOBAIOE
OAHY IIPOOAEMY, Ha CKIABKH AIFICHO € AKICHO ITPOAYKIIA AKY OTPUMYE KiHIIEBHH CIIOMKHBAd.
SIKIO roBOPHUTH IIPO XapyoOBY IPOMUCAOBICTH, TO Ha CBOTOAHIIIHIA AEHB BCE OIABIIIOL
IIOIYAAPHOCTI HaOYBalOTh €KO-, 0i0- Ta OpraHidHa IIPOAyKIiA. Bcl mi moHATIa € Aermo
TOTOKHUMH, IPOTE 1 BIAPISHAIOTHCA TAKUMH MOMEHTAMH fAK: BHPOIIYBAHHSA Ta CEPTHIKAIIiA.
Bupobafroun Ta criouBaro9n AIICHO €KOAOITYHO YHCTI IIPOAYKTH, MH HE AHIIIE HATIOBHIOEMO
CBIF OpraHi3sM KOPHCHHMHU E€AGMECHTAMH, 2 W 3a0€3IIE€YyeMO BIAHOBACHHA HABKOAHIIIHBOIO

CEpPEeAOBHINA, 30EPIral0un HAIIIl IPYHTH Ta EKOCHUCTEMY.
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[TpeameTOM AOCAIAKEHHA € TEOPETHYHI Ta IIPAKTUYHI 3aCaAr (POPMYBAHHA OPTaHITHOIO
OpeHAY.

OO’eKT — AOCAIAKEHHSA PHHOK OPTraHIYHHUX IPOAYKTIB CBITY (TOProOBi MapKu Ta OpEHAN).

Mera — OrafA Ta BCTAaHOBACHHS HAHOIABII BIAOMHX TOPTOBHX MapOK Ta OpPEHAIB
OPTaHIYHOI IIPOAYKIIii HE AMIIIE Y CBiTi, a i B YKpaiHi.

MeToAn AOCAIAKEHHSA: 3arAABHOHAYKOBI Ta CHEITIAABHI METOAM AOCAIAKEHHS, CEPEA AKUX
— AHAAITUYHHH, AIAACKTHYIHHUI, CTATUCTHYHHUII Ta COLIOAOITYHOTO aHAAI3y, CHCTEMHOIO
ITIAXOAY.

AHaAI3 PHHKY OPraHIYHIX IIPOAYKTIB BHCBITACHO y IyOAiKamisx ykpaiHChkuX BueHHX O.
Minsiiro, A. Hecrepens, P. bBesyc, H. bByra, I. flnenxosa, A. 3axaposa, 1. birorkaq, FO.
3asaaceka, H. CroBoaoc, O. Xoaakisebka, FO. Aymenko, B. I'panoscrka, 1. CiaeapHikOBa T2
tamm. [Tpore, orasa came TOproBux Mapok Ta OPEHAIB OPraHIYHOI HPOAYKII MOKHA 3yCTpiTH
AHIIIE B OKPEMHX ITyOAIKAIfAX, TOXK II€ 1 BH3HAYHAO AKTYaABHICTb Hamoi podotm. Tox
IIPOIIOHYEMO Y AQHIN CTATTI pO31OpATHCA OIABII ACTAABHO 3 TAKHM ITOHATTAM fIK «OPTAHITHA»
IIPOAYKIIA Ta IPOAHAAI3yBATH OCHOBHHUX IPAaBI[iB Ha PHHKY, IO HE AHWIIE BHPOOAAIOTH TAKy
IIPOAYKIIIIO, 2 ¥ € yKe AOCHTD BIAOMI Ha MIKHAPOAHIH apeHi A IEBHIMU TOPIOBUMU MapKaMI

(TM) ta OpenAamm.

OcnoBHA yacTuHA

TepmiH «OpraHiyHHI» B OPTaHIYHUX IIPOAYKTAX XAPYYBAHHA O3HAYAE, INO IIPOAYKTH
BUPOIICHI 0e3 OyAb-fIKHX IITYIHHX XIMIKATIB, TOPMOHIB, aHTHOIOTHKIB 40O I'€HETHIHO
MoAudikoBaHux oprauismis. [11o6 BBaxaTHCA OpraHigaHIM, BIH HE ITOBHHEH MICTUTH IITYIHUX
Xap4oBUX A0OaBOK. lle BkArOdae B ceOe IITy9HI IACOAOAKYBAdYl, KOHCEPBAHTH, OAPBHUKH,
apomarmsatopu Ta rayramar Harpito (MSG). Opranigsae BUPOOHHUIITBO IPaKTHKy€EThCA B 191
KpaiHi cBiTy, a ITOHaA 76 MIABHOHIB I'eKTapiB CIABCBKOTOCIOAAPCHKHX YTIAb OOPOOASIOTHCA
BIAIIOBIAHO AO OPraHiYHUX CTAHAAPTIB Ta moHaiimenre 3,7 miabitonamu pepmepis. Ha kinerns
2022 poxy CBITOBI IPOAQKI OPTAHIYHUX IIPOAYKTIB XapUyBaHHsA Ta HAIIOIB AOCATAHM Maitke 125
MIABAPAIB €BpO. 24-Te BuAaHHA «CBIT OPTaHIYHOTO CIABCHKOTO TOCIIOAAPCTBAY, OIIYOAIKOBaHE
AOCAIAHHUIIBKIM IHCTHTYTOM OPTaHIYHOIO CIABCHKOro rocmoaapcrsa «FiBL» ta «(IFOAM —
Organics Internationaly (FZBL ..., 2023; bypax ma Aesuernxo, 2022), mpOITOHYE BUYEPITHII OTASA
IIOTOYHUX 1 HOBUX TEHACHINH B OPraHIYHOMY CIABCBKOMY TOCIOAApPCTBI B Adppmii, Asii,
E€sporr, Aarmacekiit Amepurd, ITiBaignaiit Amepuri ta Okeanii Ta 3BITH IPO KiAbKa KpaiH:
Ascrpaairo, Kanaay, Keniro, Hoy 3eaanairo, Crioayaeni [Itaru ta Vipainy.

3ararom 3a miacymkamm 2021 poxy Vkpaima ekcropryasa 261 Tmc. TOHH OpraHigaHOL
mpoayknil Ha cymy 6Amspko 220 maH. A0A. CIITA Ao Oiapre 30 kpain csiry. HaiiGiabrmvu
KpalHAMH-IMITOPTEPAMH  YKPAiHCBKOI OPraHiqHOl HPOAYKINI y 3a3HaYEHHH IIepioA OyAm
Hisepaanman, IToasmmna, CIIA, Himeaanna, Awrsa, Ascrpis, [lseiiapia, Beauka Bpuramis,
Iranisa, Aania. YVipaiuceki oprauidni BAPOOHHKH TaKOXK €KCIIOPTYBAAU B A€AKI a31FChbKI KpaiHmu,
sokpema B Kurraii, foniro Ta Maaaiisiro, a Takox B OO0 earani Apabebki Emiparm.

OCHOBHHMH EKCIIOPTHHMH OPIaHIYHHMU IIPOAYKTAMH 3 YKpaiHH, fKi ITOCTaYaAncs Ha
MDKHAPOAHI PHHKH, OYAM 3€pHOBI, OAlfiHI Ta AroAn. TakoxK EKCIIOPTYBAAHCA MaKyxa

COHAIITHUKA, OAIA COHAINTHHKOBA, IIPOT COHHHIHHKOBHﬁ, H6AYHHHﬁ KOHI_[CHTPQ,T, IITIIIOHO, OBOY1




Ta ppykru. 3ararom, 6iabire 80 HaliMeHYBaHb OPraHIYHUX TOBAPIB EKCIIOPTYBAAOCH 3 YKpalHI
y 2021 pouti (Obolenskyi et al., 2021; Llsetyapcoro-ykpaitceka npozpamva ..., 2022).

2022 poxy YkpaiHa 7K 3MOrAa BCTOATH HA OPTaHIYHOMY PHHKY IIOIIPH BIFICBKOBI All Ha if
TepuTOpll Ta 3HAMINAA HOBHUX IIAPTHEPIB. YKPalHCBKM BHPOOHHKAM OpPTAHIYHOI ITPOAYKILI
Aoriomararote napraepu (Pucynox 1).

ITopsA i3 HIATPHMKOIO 3-3a KOPAOHY, fIKY BiKe HaAaAM Y KpaiHi, 30kpema, Beanka bpuramnis,
Himeuwnna Ta AnTBa, KPHTHYHO BAKAHBOIO € AOIIOMOTIA, SIKy HAAABATHME 1 BJKE HAAAE CBOIM
Cy0’€KTaM TOCIIOAAPIOBAHHSA CaMa YKPalHChKa ACPKaBa.

Takum 9HHOM, M MOKEMO CIIOCTEPIraTH, IO PUHOK OPraHIIHUX IIPOAYKTIB HE CTOITh Ha
MICIIl, @ TIOCTIIHO PO3BUBAETHCA. 1TOMy IIPOIIOHYE OIABII A€TAABHO IIPOAHAAIZYBATH ALFOYl Ha
PHHKY TOPIrOBI MApKHU Ta OPEHAU MIKHAPOAHHX T2 BITYU3HAHUX BUPOOHUKIB.

Opranigai IPOAYKTH XapyyBaHHA, AKl HAI9acTiIIe KyIyIOTb, Ie (PPYKTH, OBOUI, MACO,
MOAOYHI IIPOAYKTH T2 3¢pHOBL. TOMy 30cepeAnMOCs Ha PI3HUX OPEHAAX OPTaHIIHUX IIPOAYKTIB
xapuaysauus (Top 55+ ..., 2023). Tax, Haripuxaaa Opesa «Amy’s Kitcheny, kpaiHa IToXoAKeHHS:
Croayueni HItatn Amepuxn. Amy’s Kitchen 6yao Biakpuro B 1987 porii 3 meToro 30epeixeHHs
OpPTaHIYHUX, MICIIEBUX 1 EKOAOITYHUX IIPOAYKTIB. BoOHH BBamaroTbcs ekcrepramMu y
BUPOOHUIITBI OPraHIYHUX 3aMOpPOKeHHX HPOAYKTIB 6e3 I'MO. «Amy’s Kitchen» B CIIIA €
OAHIEIO 3 IEPIINX, XTO 3aHHABCA BUPOOHHUIITBOM OpraHivHux HPOAykTiB Ha punky CLIIA.
3HalTH XHIO IIPOAYKIIIO MOKHA IIiA IIPOCTHM AOTOTHIIOM 3€ACHUM HAIIICOM Ha OiAoMy poHl
(Pucyrox 2).

Hacrymanm 6penaom, € Takox mpeacrapauk CIIA, a came «Impossible Foodsy. Komranis
«Impossible Foods» Oyaa sacroBana B 2011 pomni Oioximikom [larpikom O. bpaynowm, sxmii
POOHUTH HEMOKAUBE, CTBOPIOIOYH M AICHI IIPOAYKTH O€3 M’fca, IKI MAFOTh CMaK, 3aI1aX 1 BIAGYTTA
came AK M’Aico. 3apa3 BOHU OCTAa9aroTh IPOAYKILo B 1500 pecropanis y Crioayuennx [lrarax,
a TAKOXK y IIEBHI IPOAYKTOBI Mepexil. Haiikpammm mpukAaaoM HEMOKAHBOIO XapYOBOTO
IIPOAYKTY, AKANW 3MIHIO€ IPUHIIHIIN KHTTA, € HEMOKAUBHI TaMOyprep, BUIOTOBACHHI i3
IIIIIEHHUII], KAPTOIIAL Ta KOKOCOBOI OAll. BpeHA Biaomuit mia Aorotumiom (Pucyrox 3).

He awmBasunce ma Te, 1mo CIIA mnonyaspua cBoimm dacr-dpysamu, oprasivHux
BUPOOHUKIB y KpaiHi He MeHIIe, HaupuKAaA OpeHA «Daiya Foods». Bin 0yB 3acnosanuii y 2008
pori 1 € OAHMM i3 IOHEpPiB y po3podmi cMadHux cupiB. Aedki 3 IXHIX AIETUTHUX CTpaB:
BEPIIIKOBUH CHP, AABTEPHATUBH I'PEIBKOMY HOTYPTY, CTHABHI CIIpeAH Ta Imia. Yiskekn MoKHA
ITOAABATH AK AABTEPHATUBY cUpPY. Be3sraroTeHoBI T2 0E3MOAOYHI IPOAYKTH — I1€ f#a, AKY CAABHTD
«Daitya Foods» (Pucynox 4).

bpena «Ripple Foods», kpaina moxoamennsa: Croaygeni Hltatn Amepuxn. Kommania
«Ripple Foods» crBopuaa pesoaroriiine pocannne MoAoko «Ripple», moxkuBHe Ta cMadHe.
BiApImmicTs IHIIIIX MOAOYHUX IIPOAYKTIB POCAMHHOIO IIOXOAKEHHA MICTATH OIABIIIE IIYKPY, HIK
moaoxko «Ripple». Kpim Toro, Bit BUKOPHCTOBYE HAOATaTO MEHIIIE BOAH IIOPIBHAHO 3 MOAOKOM
1 ATPHMYE CTPATETiFO ITOAOBIHHHOTO BYTAEIIEBOTO CAIAY. Lle IpuAATHUIT AAA BETAHIB IIPOAYKT,
AKAN HE MICTHTh AAKTO3H, TOPIXIB i raroreny, 1 He Mictutb I'MO pocann (Pucyrox 5).

«Horizon Organic Hi ZacHi Zach» — 11e amepuxancbka kommanis, sacuoana B 1991 pormi
1 € HAFIOIABIIIIM BUPOOHUKOM OpraHigaHoro MoAoka B [liBaiumin Amepuri. Bona Takox mpoaae
IHITI IIPOAYKTH Ha OCHOBI MOAOKa, AK-OT CHpP, MacAO Ta HOrypT. MiHICTEPCTBO CIABCHKOIO

rocropapcersa CIIIA 3atBepaAxye OpeHA AK OPraHIIHHIH, 1110 HE MICTUTh AOOaBOK. Bin BupoOase
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opraniane MOAOKO Ha 1oHaA 700 depmax, 1 HaBITh KOPOBY F'OAYIOTh OPTAHIYHUMH KOPMaMU
(Pucynox 6).

ITepetiaemo A0 BiaoMux OpeHAIB kpain €Bporn. I meprmnm Taknm Oyae «Organix», kpaiHa:
BeankoOpurania. Organix — OpHTAHCbKA KOMITAHIA AHTAYOIO XapdyBaHHSA, 3aCHOBaHA /\i33i
Bann. Boma rorye opramiube, moxuBHe AmtsAde xapuyBaHHA 3 1992 poky. Bomm marors
IIIPOKUI BUOIP AUTAYOIO Xap4ayBaHHA y CBOEMY aCOPTHMEHTI, BIA 3€PHOBHX AO BIBCAHUX Ta
PISHOMAHITHHX YYAOBHX IPOAYKTiB. [IITyuni OapBHUKH, XIMIYHI PEYOBHHHU, KOHCEPBAHTH Ta
IIECTHITUAN O€3 AOAABAHHA COAl UM IYKPY — II€ IIPOAYKTH, fIKI IIefl OPEHA HE BHKOPHCTOBYE
(Pucynox 7).

«Yeo Valley», kpaina: BeaumkoOpwurania. Moaouna depma B Comepceri, fka crasa
3araABHOBIAOMOIO Ta YAIOOAEHOIO B cymepmapkerax. Yeo Valley € oanmm i3 HafOIABII
IpoAaBaHux opranigHux OpeHAlB (Pucynox 8) y BeamxoOpmranil. Bomm Bisomi cBoiMum
BHUCOKOSAKICHIMU OPIraHIYHHUMU HOIYPTAMH, 2 TaKOkK POOAATH MOAOKO, BEPIIKH, MACAO Ta
dpyKTOBI KOMITOTH.

bpena «Alelor, kpaina mnoxoaxenns: Ppanria. Kommania «Alelor (Pucyrnox 9) €
BUPOOHHUKOM, 3aCHOBaHA B 1873 poril Ta Iparfroe B raAy3i AIETHIHUX T4 OPIaHIYHHUX IIPOAYKTIB.
Bomna Takosk mparroe B raAysi OpraHivHUX XapIOBHX IIPHUIIPAB, CKCTPAKTIB 1 CIIEIIH, IpYnIIl Ta
xpomny. [i mrrab-kBapTupa smaxoanThcst B Mitecxativi, @panrris.

1 sHOBY moaopoxyemo ®Ppanmicro, 6peHa «Bissardon jus de Fruits» S.A.S. (Pucyrox 10),
BUIOTOBASIE CBLKI COKM pydHOi poboTm Ta mpoaax Ha 100% wwmcri Ta opranivmi. Y HuX €
IIUPOKUAN aCOPTHMEHT (DPYKTOBHX COKIB, AKI IIPOIIOHYIOTH «TPAAUIINHHD (PPYKTOBI COKH:
AIIeABCHHOBHH, AOAYIHHE, BHHOTPAAHHE, TOMATHUN; APIOHO KyIIAKOBAHI COKH: AOAYYIHO-
afBOBUI, AOAYIHO-YOPHOCMOPOANHOBUI, 4 TAKOK 1HIII IYAOBI CMaKH.

Hacrymaoro kpainoro Ao orasay oyayrs Hiaepaauau ta 6penau (Pucyrox 11) (Top 55+ ...,
2023): «Divine Foods», «Royal Natural Foods», «Nutriboost». «Divine Foods» — meit 6pena
pyXaBcsi 3 HAMIPOM CTBOPUTH HadKparry oprauiuny bky. «Divine Foods» mpoaaerscsa ma 25
puHKax cBiTy. BoHH BHpPOOAAIOTH BEAHKHE BHOIp ropixiB, HaciHHA, CyXxOpPyKTiB 1 cymep
IIPOAYKTIB Ha CBOIX HOAfX. AE€BI3 KOMITaHII ITOAfITA€ B 3a0€3IIEYEHHI CIIPABEAAMBOI TOPTIBAL,
eTUYHUX 1 OPraHIiYHHUX IIPOAYKTIB, fAKi 3a0e3IedYaTh 3aAOBOACHHSA CIOKHBAYIB, a4 TaKOXK
3pobAATh TmAaHeTy crifikoro. «Royal Natural Foods» — OpeHA BiAOMEIT THM, IO ITOCTaYae
BEAUKY KIABKICTb XapYOBHX 1 KOPMOBHX IHIPEAIEHTIB ITO BCbOMY CBiTy. ABI KOMIIaHii pasom
creopuan «Royal Natural Foods». Boru 3a0esneayrors cBOIX KAIEHTIB IIPOAYKITIERO BIAMIHHOL
AKOCT] OE3ITOCEPEAHBO 3 YHUCTHX CIABCHKOTOCHOAAPCHKUX YIIAB, PO3TAIIIOBAHUX B ropax AHA,
0Ee3I0CEPEAHBO AO BUPOOHHUKIB IIPOAYKTIB XapdyBaHHA, MAra3uHIB 1 IIEKapiB y PI3HUX MICIIAX
Ha 3emal. Bpena «Nutriboost», € omroBukom, 3acuoBanum y 2013 por, Akui 3aliMaeTbCs
OPTAHIYHOIO XAPUYOBOIO IIPOMHCAOBICTIO. BIH Takox mpamroe B raaysi OITOBOI TOPTIBAI
OPTAHIYHEME TPOAYKTAME XapPUyBaHHA Ta Xapuosumu AoGaskamm. oro rmrrab-ksapripa
sHaxoAnThcd B Porrepaami, Hiaepaanam.

CkraHAMHABCHKI KPaHU X0 1 BIAOMI CBOIM XOAOAOM Ta pUOOTO, IIPOTE I OPTraHIIHI IPOAYKTH
TYT BCe K BUPOOAAIOTE, TaK y Hopserii € Bianomuit Opena «Validus Wholesalew A.S. (Pucynox 12).
Kowmrmanis «Validus Engros, AS» € orroBuKOM, AKHI IPAIFOE B FAAY31 AIETHYIHIX T2 OPraHIYHIX
IIPOAYKTIB. BoHA Takox mparroe B raaysi XapdyBaHHA Ta OXOPOHH 3A0POB’A. basyerbcsa B

Mronaaaeni, Hopseris.




B Icmanie Takosx cBOI He MEHIIT BIAOMI BUPOOHUKHI OPraHIYHUX IIPOAYKTIB, CEPEA AKUX BU
mozxere sycrpitu tak Ak (Top 55+ ..., 2023): «Biobendis», «Green and Whim, S.L.» ta «Okami
Bio». «Biobendis» — 11e OpeHA, IO € KOMEPIIHHNM OI3HECOM, BIH HAAAE 3BHYAIHIM AFOAAM
HAFKPAIIHH BHOIP OPraHIYHHUX IIPOAYKTIB 1 IPOAYKTIB XxapuyBarHs. [IITa0-kBapTHpa KOMIAHIl
posrammoBana B Maapual, Icmanis, 1 AocraBasge cBoro mpoAykuiro 1o scbomy €C. Kaientn
MOKYTb CKOPHCTATHCSA IIKABIMH 3HIDKKAMH, O€3KOIIITOBHOIO AOCTABKOIO 200 AYKE HU3bKIMI
miamu. Aeis kommasil: «Bueno para ti, Bueno para la Tierrar, mo o3magae «AoOpe AAf Bac,
AOOpPE AASL 3eMAD».

bpena «Green and Whim, S.L.» — e MibKHAPOAHA IIPOAYKTOBA OHAAMH-IIAAT(OPMA, AKA
Oyaa crBopena B ciumi 2013 poky i mHasexkurs kommanil «Green and Whim, S.L», NIF
B65947855. 3a Naturecorpo.com cTOiTh KOMaHA2 TIPO(ECIOHAAIB, fIKa POONUTH CTABKy Ha
ocoOnCTHIT AOOPOOYT 3aBAAKH IIHPOKOMY ACOPTHMEHTY HATYPAABHHX OAlH, KOCMETHKH,
AIETHYIHHX 1 XaPYOBUX AODABOK. Ix croram «[TobGaayiite cebe 3a HEBEAHKI IPOIIID TOBOPHUTH IIPO
Te, IO IXHA METa — 3aAYIUTH BCIX O2KAIOUHUX AO 30POBOTO XapUyBaHH.

«Okami Bio» — me pHHOK OpraHivHHX Cymep MpPOAYKTiB. Ixmsa mpoaykmis micturs 100%
OpTaHigHI CHPl Xap4OBi IHIPEAIEHTH Ta IIOPOIIKOBI IIPOAYKTH 3 OAHOIO CYIIEp HIPOAYKTY, 2
TAKOK CIIEMIAABHO PO3POOAEHI ITOPOIIKOBI CyMimi cymep IIpOAykTiB. Boum mpoaarors
OpTaHIYHI IIPOTEIHOBI ITOPOIIIKH Ta IHOPOIIKOBI 3€ACHI CyIIep-PyAH.

Kpim Burrie Ha3BaHUX OPEHAIB Ha CBITOBOMY PHHKY OPTaHIIHHUX IIPOAYKTIB MOKHA 3yCTPITH
IIPOAYKIIIO ITiA HacTymHIME HazBamu: «Pasta Jescer, «Trafilari», «Pasta Fiorillo, S.A.S.» (Itaais),
«Roland» (IToasrma), «Organic Life Est» (CayaiBcbka Apasis), «Organic Indiay, «Plum Organicy,
«Organic Tattiwar, «Just Organicy, «24 Mantray, «Vision Freshy», «Conscious Food», «Down To
Earth» (Imaisn), «Unhwa Corporation», «Cheongwon Organic Co., Ltd» (IliBaerna Kopes),
«Organic Latin America» (Aprenruna), «Hikari Miso Co., Ltd.», «Murase Inc.», «Terra Foods»
(Amonis), «Kiah Organic & Whole Foods. Warehouse» (Asctpanis) (Top 55+ ..., 2023).

VkpaiHa X y CBOIO 4epry He MEHII BIAOMA CBOIMH TOPTOBHMH MapKaMH Ta OpeHAAMU
oprauigHoi HpoAykil. Aas npuxaasy B 2023 porri Ha BIAOMIF BHCTaBII § HIMEIIBKOMY MICTI
HriopubGepr Vkpaima Oyaa mpeacraBaeHa MacinrtabHuMm HarioHaabHEM — maBiABHOHOM
saraabHOIO T1Aomero 188 M* (crena 4A-511 1a 4A-405) (Vipaincoki opearixu ..., 2023; BIOFACH,
2022, Azpononim, 2022). Po3kpuBaAM €KCIIOPTHHH ITOTEHINAA YKpaiHu 23 KoMITaHii-yJacHuII
[TaBiabiiony 1o npeacraBaeni y Tadban (Tabauya 1).

Tax, matpukaas TOB «Aprika Opraik» IpeACTaBASETHCA HA PUHKY 1A OpeHAOM «Arnika
organik», IO Ma€ IMMPOKHH ACOPTHMEHT OPIaHIYHOI IIPOAYKII, PO3BHHEHY MEPEKy 30VTY,
AOKOHAAO C(POPMOBAHY MAPKETUHIOBY AIAABHICTH ITOYHMHAOYH BiA OMIMIFHOro caity AO
BAACHOTO OpeHAy Ta Aororuny Kamuanil (Pucyrox 13).

Aocuth AABHO Ha OpPraHiYHOMY PUHKY Biaoma i kamiraia TOB «Opranix opurinasy, 1o
BIAOMa CBO€IO TOPTOBOIO MapKOIO «EKOpPOA», TaKOXK € 1 IEPIIOIPOXOABI B OPraHimi, AO
npukiany TOB «Aiamarr ATA» (Hosuyska, 2019), mo Biaomuii Toproporo Mapkoro «Kosyo
rpoAykt-oprauikay (Pucyrox 14), TpuBaAHE Yac BHPOOHHK TaKOK OpaB IIOCTIHHY y9acTb Y
BucTaBIl B HiMeudynHi Ta IpeACTaBAAB CBOIO IPOAYKIIIFO 3araAy. BaacHa Toprosa mapka un
OpeHA (POPMYIOTBCA 3 YACOM, TOMY HE KOKEH BHPOOHUK MOKE OYTH HACTIABKH AOCKOHAAO

cOPMOBAHIM, OCOOAHBO Y TAKOMY BY3bKOMY HAIIPAMI AK BUPOOHHUIITBO OPTaHIIHOI IIPOAYKIIIL.




Ha yxpafHCbKOMYy OpraHiYHOMY PHHKY MOKHA HApaXyBaTH IOHAA 15 BIAOMHX TOroBHX
MapoK Ta OpeHAIB opramikm, Takmx fik: «Organic Milk» (opramidHa MOAOYHA IIPOAYKIIA),
«Danube agrarian» (pocanuna mpoaykuif (oBodi, «Spring drops» (TOB «Airax») (cix), «Crapuit
[Topumpr» (POCAMHHHIITBO, TBAPHHHUIITBO Ta BUPOOHMIITBO MOAOYHOI mpoAykmii), «ErHO
[TpoAykT» (POCAMHHUIITBO, TBAPUHHUIITBO Ta BUPOOHHUIITBO MOAOYHOI IPOAYKIIii), «Exopoa»
(IIpoAyKIIA pocAHMHHUIITBA), «CKBUPAHKa» (IIPOAYKIA PpOCAHHHHUIITBR), «Organic Meat»
(mpoaykuia tBapuuHNITBa), «BiFood (TOB «Teppa»)» (IPOAYKIfA POCAHMHHHIITBA, MOAOKO,
Oakaaif), «BigBluew CBK «Iriakm» (aroam), TM «Kosyd mpoaykr Opramika» (IpOAyKIIisf
pocamunmiTBa), «Organic Terra» (mpoaykuia pocamuuuntsa), TM «OCbO» (mpoaykiis
pocAauHHHIITBA), «Arpo Crapuris» (IIpOAYKIifs pocAMHHAIITBAY, «Organic Country» (IpOAyKIIis
pocanunuirBa, kpynn) (ORGANIC?22 ..., 2022). BeAukuM aCOPTHMEHTOM IIPEACTABACHO
OPTAHIYHY HPOAYKIIIO YKPAIHCBKUX BUPOOHHKIB, 4 TOAOBHE, IIIO0 BOHA KOPUCTYETHCA IIOITUTOM

HE AHIIIE CEPEA BITUN3HAHUX CIIOKHUBAYIB, 4 3aKOPAOHHHX.

Bucnosox

Burme mpeacTaBAeHi TOProsi MapKu Ta OPEHAM OPraHIYHUX BUPOOHHUKIB AOBOAATH HaAM, ITIO
TAKHA MAAGHBKHH CEIMEHT CIABCBKOIOCIOAAPCHKOTO BHPOOHHUIITBA, fAK OpPraHika MOKe
3aBOFOBATH CBOFO HIITy Ha PUHKY. | He 3BaKar0YM Ha Ti IEPEIIKOAH, IO IOCTAIOTH CEPEA
BUPOOHUKIB (II€pexiA Ha OpraHidHi 3eMAl, ceprudikailis, IIOIIYK PUHKY 30yTy, 3aBOIOBAHHSA
AOBIPH CITOKHBAaYa) MU MOKEMO 3 BITEBHEHICTIO CTBEPAKYBATH, 110 BOHH CTAHOBUTHMYTE IAHY
KOHKYPEHIIIFO BUPOOHUKAM TPaAULIIHOI mpoaykiil. HaBeaeH! HaMu TOprosi Mapku ta OpeHAN
OPTaHIYHOI HPOAYKIII], IIe AHIIE YaCTHHA HAIIIOIO AOCAIAKCHHA HA PHUHKY iX IIPEACTABACHO
3HA9HO OiAbIre. AaHi OPEHAM HECYTh ACIIO OIABIIE AAfl CIIOKHBA4Ya, HE IIPOCTO IIPOAYKT, 2
MOZKAHMBICTD 30EPEITH HAIlle HABKOAHMIITHE CEPEAOBHIIE Ta 320€3IIEIHTH HACCACHHSA AKICHUMMU
IIPOAYKTAMH, XO4Ya TAKHH BHA IIPOAYKII fK «OpraHika» IIPHHOCHUTH 1 XOPOIIHH AOXIA Ta
BIAIIOBIAAE COINIAABHO-EKOAOITYHIN OPIEHTOBAHOCTI BEACHHSA OI3HECY, aA€ AAHE IIUTAHHA OyAe

BHCBITACGHO HAMHU Y HACTYIIHUX ITyOAIKAITIfAX.
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of Pedagogy, St. Cyril and St. Methodius University of Veliko Tarnovo. Veliko Tarnovo, Bulgaria.

Studying the motivation of students to participate in table tennis activities

Abstract: Personal interest, inner conviction and need for motor activity, i.e., the students’ enjoyment of
sports activities in general, and the school facilities determine the extracurricular forms of teaching
Physical Education and Sportts in schools. Their main tasks are aimed at intruducing adolescent students
to systematic sports activities, expanding and improving their knowledge, skills and habits in the
respective sports planned for studying in Physical Education and Sports classes. Developing
extracurricular forms of sports activities and increasing the scope of participating students is one of the
possibilities for purposeful and organized realization of the objectives of Physical Education and Sports
during their free time. The aim of the present study is to determine the motivation of students to
participate in the educational and training process of table tennis. The object of the research are the
characteristics of the educational and training process of young table tennis players. The respondents in
the survey are 42 students practising table tennis. After the generalizations made in the text, the following
conclusions can be drawn: adolescent students practising table tennis cleatly state their motivation for
participating in organized sports activities and receive the support of their parents for taking part in an
organized educational and training process in table tennis; and spotts activities have a positive effect on
their physical condition and they demonstrate a drive for success based on motivation and competition.

Keywords: table tennis, students, sport, motivation, educational and training process.
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IIlerroa Ebasep, AOKTOpaHT KbM KaTeApa Teopus u MeToAnKa Ha (PH3HYECKOTO BH3IIHTAHIIC,

ITeaarormaecku dakyarer Ha BeanxorsproBcku yausepcurer “Cs. ¢B. Kupua u Meroanit”. Beanxo
Tospuoso, bearapus.

HpquBaHe MOTHUBAIIUATA HA YIYCHUIIU 34 yIACTUEC B 3aHNUMAHUA I10 TEHUC HA MacCa

Abemparxm: Amanuat naTEpEC, BBTPEIIHO YOCKACHHIE U IIOTPEOHOCT OT ABHTATEAHA ACHHOCT,
T.€. OT YAOBOACTBHETO OT ACHHOCTTA CaMa IT0 cebe CH Ha YIEHUIIUTE KbM CHOPTHH 3aHUMAHUA
U MaTepHaAHATa 0a3a Ha YIHAHINETO OIIPEACAAT H3BBHYPOUHHTE (POPMU IO (DUIMIECKO
BB3IUTAHUE U CIIOPT B yuuAuiara. OCHOBHHTE UM 3aAa9YU €A HACOYEHH KbM IPHUBAMYAHE HA
IIOAPACTBAIIMTE 32 CUCTEMHH CIIOPTHU 3aHUMAHUSA, PasIIUPABAHE M YCHBBPIIEHCTBAHE HA
3HAHHATA, YMEHUATA M HABUIIUTE UM B CHOTBETHUTE CIOPTOBE, IIAAHUPAHU 32 H3ydaBaHE 110
dusudgecko Bp3nMTaHEE U CIIOPT. PasBurreTo Ha M3BBHYpOIHUTE (DOPMH 32 3aHHUMAHHA CBHC
CIIOPT U yBEAUYaBaHE OOXBATa HA YICHHIIUTE € €AHA OT BBb3MOMKHOCTHTE 32 IIEACHACOYCHO U
OPraHU3UPAHO PEAAU3UPAHE HA 3aAAYHTE HA (DU3MIECKOTO BB3IUTAHUE W CIOPT IIpe3
cBoOOAHOTO mM Bpeme. lleara Ha HACTOAIIOTO AHKETHO IIPOYYBAHE € Ad CE YCTAHOBHU
MOTHBALIMATA HA YYECHUIIN 33 yIaCTHE B yIEOHO-TPEHUPOBBYECH IIPOIEC IIO TEHHC HA Maca.
OO0eKT Ha N3CACABAHETO Ca IPHU3HALNTE, XaPAKTEPU3HPAIIH YIeOHO-TPEHUPOBBYHHA IIPOIIEC
Ha MA3AH CBCTE3aTEAN IO TEHHUC Ha Maca. KOHTHHIEeHT Ha H3CACABaHETO ca 42 ydeHmHKa,
TpeHupariy TeHuc Ha Maca. CAeA HAIPaBEHHUTE B TEKCTAa OOOOIEHHA MOKE Ad CE T€HEPUpPAT
CAEAHHTE H3BOAH: IIOAPACTBAINMTE YICHHIIM, TPEHUPAINM TEHHC HAa Maca, ACHO 3asABABAT
MOTHBALIMATA CH 33 YIACTHUE B OPTAHU3UPAHH 3aHUMAHHA ChC CIOPT U IIOAYYABAT IIOAKPEIIATa
Ha POAUTEAUTE CH 32 yYACTHUE B OPraHU3HPAH YIEOHO-TPEHHUPOBBYUEH IIPOIEC IO TEHHUC HA
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Maca,. CHOpTHI/ITC 3AHUMAHUA BAUSAAT IIOAOKHUTCAHO BBPXY q)I/ISI/I‘-ICCKOTO M CbCTOAHHC H
ACMOHCTpHpaT CTpCMC}K KbM YCIICX, 00OCHOBAH OT MOTHBAIIHATA 1 KOHKprHL[I/IHTa.

Karwouosu dymu: Tennc Ha Maca, y49eHHITH, CIIOPT, MOTHBAIIUA, YI€OHO-TPEHUPOBBYCH IIPOLIEC.
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Introduction

According to Tsvetan Zhelyazkov, “at the modern stage of human development, education
is a complex social phenomenon with a high degree of significance. The educational system is
a major factor determining the development of society and, at the same time, the functioning
of an educational system is a consequence to the demands of society. The development of
society is characterized by a clearly expressed advancing strategy for understanding nature and
subordinating it to human needs. At the heart of this process lies the desire to minimize people’s
physical efforts. This leads to a highly pronounced psychophysical disharmony in the biosocial
nature of people, which, combined with a number of negative ecological and stress factors of
the environment, is the basis of the most widespread diseases of civilization” (Zhelyazkor, 2015,
p. 9). The social and political changes that have occurred in recent decades are proving to be
serious challenges to the national system for organizing children’s and youth sports (Aleksieva,
2015, p. 152).

According to Petkova and Aleksieva, “...practice shows that the success of countries with
developed sports and with high physical capacity of the younger generation is due to the almost
daily classroom work in Physical Education or to systematic extracurricular (outside school)
work on the particular types of sports. The opinion about the need for a new formulation of
the forms and activities of Physical Education and Sports classes organization in view of the
new requirements of the dynamic global economy and the challenges facing humanity in the
new technological century is increasingly prevailing” (Petkova & Aleksieva, 2013, p. 6). “Creating
an atmosphere in which students can express themselves fully, feel emotional comfort, show
high cognitive and motor activity, satisfy their needs for new impressions, knowledge,
communication, self-expression, and gain social experience summarizes the main mission of
organized physical activities” (Denev, 2016, p. 62).

A study by Belomazheva-Dimitrova and Dimitrov shows that over 30% of the surveyed
students aged 11-12 do not play sports outside of school. The motives for practising sports
among students who are physically active after school are interesting to observe. In over 50%
of the cases, they do it “for better health”, the rest do sports “for pleasure”, “for a more
harmonious figure” or “to be with their friends and/or family” (Belomazheva-Dimitrova &
Dimaitrov, 2018).

In a study by Peneva and Ilieva it is claimed that “extracurricular forms of work in Physical
Education and Sports are a natural extension of classroom work. They create opportunities to
increase the motor activity of students in their daily and weekly routine and to fully perform
their classroom tasks. It is characteristic of the extracurricular forms of work that they are
tailored to the interests of the students and the facilities of the school. Their main objectives are

aimed at introducing students to systematic sports activities, expanding and improving their




knowledge, skills and habits in the respective sports planned for studying in Physical Education
and Sports” (Peneva & llieva, 2014, p. 112). It has been proven that “physical exercise and sports
during students’ free time is a matter of personal interest, inner conviction and need for motor
activity, i.e., the pleasure of the activity in itself” (Alkksieva & Denev, 2016, p. 249).

According to Dimkova, “among the factors determining students’ choice of activities
during their free time their own interests and preferences definitely come first, followed by the
influence of the friends’ environment, parents and family, teachers and the school, the offered
set of organized forms in the place of living” (Dimkova, 2014, p. 68). Developing extracurricular
forms for sports activities and increasing the scope of students is one of the possibilities for
purposeful and organized realization of the objectives of Physical Education and Sports during
their free time (Atanasov, 2010, p. 205).

“Extracurricular forms, with their scale and versatility, offer students a wide range of
opportunities for practising their favorite sport, it is the school environment that is most
favorable for popularizing children’s and youth sports. And what’s more, sports talents can be
most easily discovered there, who will subsequently be directed to elite sports” (Prokopor, 2022).
Conducting activities based on sports interests, as an extracurricular form aimed at improving
sports conditioning, increases the number of children who will have the necessary skills for
sportts specialization (Atanasov, 2020, p. 93).

The selection of talented children is a fundamental problem for leading European and
world countries in table tennis. The fact that the foundations of high sports achievements are
laid in childhood and adolescence is increasingly being confirmed. Good practices for the
selection of athletes are carried out at different stages — from the initial stage of including
children in groups for initial sports training to their orientation to the sport of table tennis and
inclusion in the teams for participation in competitions of different types (Tsvetkova, 2021, p.
172).

Summarizing the proposed theses, the possibilities to introduce compulsory extracurricular
activities in various types of sports in schools should be discussed, “depending on the
qualification of the particular P.E. and Sports teachers, which will improve not only the health
status of students, but also help their mental development, as well as lead to a reduction in the
risk of some emotional problems and aggressiveness in their behavior” (Echeva & Ignatov, 2021,
p. 125). “If the main strategic goal is for young talented athletes to be the future professional
elite athletes, then they should receive sufficient support from the state and society” (Aleksieva
& Denev, 2016, p. 250).

The purpose of the current survey is to determine the motivation of students from the
Student Sports Centre — Pleven and from the Tetron Table Tennis Sports Club — Pleven to
participate in a table tennis educational and training process.

To achieve this purpose, the following tasks have been set:

— determine the students’ motivation for participating in an organized educational and

training process in table tennis;
— determine the attitude of parents, teachers and classmates towards those practicing sports;

—  determine the impact of the training process on table tennis practising students.




Methodology

The study subject is the sport of table tennis.

The study object are the characteristics of the educational and training process of young
table tennis players.

Respondents of the research are 42 students practising table tennis.

The questionnaire consists of 19 questions. The survey was conducted in the table tennis
Sports hall in the city of Pleven among students aged 11-12 at the end of the 2021-2022
academic year.

Student participation in the survey is voluntary and anonymous. In addition to the proposed
answers, there is an opportunity to formulate one’s own opinion, as well as to select more than
one answer to some of the questions. 42 survey cards were filled in correctly.

The questions in the survey card can generally be divided into 3 groups:

e first group — motivation of the surveyed people to participate in organized sports activities

in table tennis;

e sccond group — attitude of the respondents’ parents, classmates and teachers towards their
sports activities;

e third group — impact of sports activities on students practising table tennis.

Result Analysis and Discussion

Free time is an integral part of human activity, time outside professional, family and social
obligations. It is an individual’s choice to select forms and activities for recreation and
entertainment according to their own will, interests, needs, preferences and abilities. It provides
an opportunity to acquire new knowledge, improves emotional life, encourages the development
of psychophysical abilities, skills and habits, improves independence and socialization. All this
affects the physical, intellectual, emotional state of the person (Ignatov et al., 2016, p. 138). In this
regard, the first two questions of the survey card are “Why did you choose to practise table
tennis?” and “What do you intend to achieve by practising it?”’. 10 students have answered that
it is their favorite sport as well as that they want to win prizes. 26 of them like table tennis, 16
think it will keep them in shape, and 6 chose it just to try it (Figures 1; Figure 2).

The following questions are aimed entirely at revealing the second study task to determine
the attitude of parents, teachers and classmates towards those practicing sports.

“Practising physical exercises and sports during students’ free time is a matter of personal
interest, inner conviction and need for motor activity, i.e., the enjoyment of the activity itself.
The urge to such a need can also be realized by suggestion or stimulus from the outside — from
the teacher, from classmates, from parents, following the example of famous athletes, etc., in
order to achieve something else, external to the activity — a reward, an increase in popularity etc.
Recognition by classmates, friends, teachers and family is of great importance for reaching high
achievements in a sport. This recognition of success by adults and peers is an incentive to
improve oneself. The activities in which the students are involved not because they are internally
motivated, but because of the people important to them or because of the participation in
different social groups, are gradually integrated with the values and attitudes of the individual”
(Koynova-Zhelyazkova, 2014, p. 286). According to K. Markov, “...the formation of the personality

is a special process of acquiring social experience. This is a special process, because it is not
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about the simple acquisition of knowledge, skills and habits, but about such an acquisition in
which the formation of new motives and needs, their transformation and re-subordination takes
place” (Markov, 2014, p. 27).

Questions number 3, 4 and 5 give information specifically about the supportive
environment of students practising table tennis. The parents of 40 students fully support their
children’s participation in tennis training, the friends of 30 of them also, while the teachers of
22 of them do not know that they attend such activities in their free time, but still 18 of them
are interested in the success achieved.

The next four questions, numbered 6 to 9, reveal the distribution of students' free time, as
well as their opinion regarding the educational process of table tennis.

Four answers chosen by the largest number of respondents are of particular interest -
training does not interfere with my school work — 28 respondents or 66.67% (Figure 3), I will spend more
time studying, but 1 will not stop training — 32 of them or 76.19% (Figure 4), There should be training
sessions every day - 30 students, and during the vacation they are ready to train as frequently as
possible — 34 respondents. These relatively high figures once again prove the conscious choice
of the respondents in the survey to participate in the table tennis educational and training
process.

The social status that sport provides to people practicing it creates the need for the
appreciation of others and the striving for popularity. Personal fulfillment related to the feeling
of strength and energy, the need to do something, the satisfaction of the achieved goal, are all
factors that affect the ego of each person. Personal realization, the motivation to succeed should
not be understood as an absolute desire for ultimate success (Akksieva & Kirov, 2019, p. 71). An
essential aspect of the general motivation to practice a sport is the motivation to succeed. The
drive to achieve success begins in childhood. The diverse game situations characteristic of table
tennis place high demands on the actions of the athletes. Its idiosyncracies can be used to
improve chances for success.

The following two questions from the survey are also in this aspect: “Do you think that training
benefits your physical condition?” and “Do you think that training benefits building your character?”. Almost
categorically, the surveyed students have chosen the answer: #raining definitely affects me positively —
38 and 34 of them, respectively.

The athlete’s degree of readiness to accept all the positive aspects of the training process,
as well as all the positive influences of the coach is described in sports literature with a special
term - coachability (the receptivity, susceptibility of the player to the training effects) (Borukova,
2018, p. 25). The specificity of the table tennis coach’s work requires that in every activity with
young people practicing the sport of table tennis, they offer exercises for the development of
coordination in various forms and through appropriately selected methods. The variability in
working with them is most likely also the reason for the answers to the question: “In how many
training sessions of the weekly cycle do you work on the development of coordination abilities?”.

The answers of the respondents show that 20 of them accept that they work on
coordination in every training session, 16 — in three training sessions, and 6 of them — that they
work in only one training session a week.

Despite the young age of the respondents, the following question was asked: “Do you plan
to play table tennis professionally?’. Only 8 students from the respondents say that they have not
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thought about this issue, and almost equally choose the other two proposals — 18 of them will
not develop professionally in this field, and the remaining 16 state their motivation to train
professionally.

The last four questions of the survey card are adapted from Brian Mackenzie’s “101
Performance Evaluation Tests” questionnaire — “Questionnaire for the evaluation of the team
and the ego orientation of the sports individual”. It is interesting to note the ratio of the answers
to question 18: Iz sports, I feel most successful when I have studied something that entertains me... — 30 of
the respondents agree and 12 of them are neutral (Figure 5). This ratio once again brings to the
fore the importance of the sports pedagogue’s own style, which needs to be adapted to the
individuality of the trainees, for example, the anatomophysiological and psychophysical
characteristics, as well as gender, cognitive abilities, etc. In-depth knowledge of the sport of
table tennis, the variety of tools and methods, the expedient application of game forms could
enrich the content of the training of young players, as well as make the educational and training
process morte attractive, and training sessions — interesting and entertaining.

The answers to the last statement, which is oriented towards the ego of the respondents,
In sports, 1 feel most successful when 1 can do more than my friends, also attract attention. 36 (85.72%) of
the respondents strongly agree with this opinion, only 6 of them choose a neutral position (Figure
0). These answers direct the analysis to the conclusion that the competitive nature of the studied

group is broadly represented and the students have a greater ego orientation.

Conclusion
After analyzing the results of the survey and the summaries made in the text, the following
conclusions can be formulated:
1. Adolescent students practising table tennis clearly state their motivation for participating in
organized sports activities.
2. The respondents receive the support of their parents for participating in an organized
educational and training process in table tennis.
3. Sports activities have a positive effect on the physical condition of students.

4. Students practising table tennis demonstrate a drive for success, fueled by motivation and
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Figure 1. The statistics round diagram of answers

Figure 2. The statistics column diagram of
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Figure 4. The statistics round diagram of
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