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Introduction. Renewable energy (RE) is an integral part of energy development programs in many
countries worldwide. In 2019, in the document "A European Green Deal," the European Union (EU)
declared an ambitious goal to achieve carbon neutrality by member states by 2050. RE sector deployment
was defined as one of the leading directions to reach this target [8]. Ukraine also seeks to contribute to
achieving the goals of the Green Deal in the framework of European integration. To this end, the country has
developed the Roadmap for Carbon Neutrality in the context of its international obligations. The tasks of the
National Roadmap include an increase in the energy efficiency of buildings, the energy sector liberalization,
green energy technologies dissemination, integration of the United Energy System of Ukraine with the EU
market, etc. [3]. In addition to reforms in the energy and construction sectors, performing these tasks requires
changes in households' energy supply and consumption, such as shifting to the predominant use of RE
sources and the implementation of energy-efficient measures to ensure the population’s livelihood.

The advantages of using green energy technologies in the residential sector are energy costs
reduction, rising energy independence, energy source decentralization, increasing environmental friendliness
of energy generation and consumption, the possibility of obtaining additional profits from selling energy
surpluses, and others. The importance of energy-efficient changes in the housing sector is due to the fact that
it consumes about 40% of all energy consumed by national economies [13].

Analysis of recent research sources and publications. Many scientists have studied the problems
of RE development, including in the household sector. The use of data analysis tools in Scopus and Web of
Science databases has revealed current research trends in this area. Figure 1 presents the quantitative analysis
of publications on the keywords "renewable energy” and "household” in these databases for 2011-2020. As
seen from the figure, the annual volume of articles on RE has grown steadily in the last ten years, especially
in 2016-2019. It indicates an increasing interest of scientists in green energy issues and the relevance of
research in this area.

The leading countries with the highest number of publications on the RE topic are the United States,
Germany, China, India, and the United Kingdom. Figure 2 shows the distribution of articles by fields of
knowledge according to the Scopus database. As shown in the figure, the share of economic publications
during 2011-2020 was 5.8%, decreasing to 5.4% in 2016-2020. Over the last ten years, the largest number of
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studies concerned energy (28.0%), engineering (19.5%), and environmental sciences (14.1%). The share of
economic articles on household RE issues is slightly higher, according to the Web of Science database. It
amounted to 10.6% in 2011-2020 and 9.5% in 2016-2020. However, like in the Scopus database, energy,
engineering, and environmental sciences remain the leading research areas on green energy in households.
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Fig. 1. Number of published articles on household RE issues in Scopus and Web of Science databases
(compiled by the author according to Scopus and Web of Science databases)
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Fig. 2. Distribution of publications on RE issues in households by research areas in 2011-2020
(according to the Scopus database)

The need to create a technical base for implementing RE projects in the residential sector explains
the predominant number of technical publications in the field. With the green energy technologies
development, the issues of their implementation in business and household practices, effective management
of these processes to ensure the decarbonization of national economies, and the energy independence growth
are becoming more acute. Therefore, it is currently relevant to research the application of economic
mechanisms to stimulate RE development in the housing sector.

Given the immaturity of most RE technologies, many countries worldwide introduce government
support for the industry deployment. It helps make green energy competitive in the market and ensures the
achievement of national targets for RE advancement. As a rule, the governments use feed-in tariffs in the
initial stages of green energy development [5; 6; 14; 20; 27; 35]. As the RE capacity increases, the
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mechanisms of green auctions, green energy quotas, the formation of a market for green certificates,
preferential investment in the RE, etc. are applied in the industry [1; 4; 11; 12; 17; 31; 34; 35]. Under
favorable climatic conditions, countries usually install feed-in tariffs for solar (SPPs) and wind power plants
(WPPs) of low capacity in the household sector. It is because these technologies set minimum requirements
for installation, operation, and maintenance of power plants compared to other types of RE sources [10; 19;
21; 29; 30]. As the share of green energy increases, feed-in tariffs become a burden for the state budget and
end-users, and there is a need to move to other mechanisms to stimulate RE [2; 6; 22; 23]. In addition,
advances in green energy generation technologies, including solar and wind, significantly reduce its cost
over time [16]. Therefore, questions about the feasibility of keeping the high feed-in tariffs and continuing to
stimulate RE technologies in general require further research.

The purpose of the article is to substantiate the need for state support of households implementing
RE projects, based on the analysis of experience and evaluation of the effectiveness of solar energy
development in the residential sector of Ukraine and Latvia.

Research results. Even though Latvia is a northern country, it has solar energy potential, which
allows successful deployment of this RE industry on a par with Ukraine. The average annual insolation for
Latvia is 1000-1200 kWh/m?, while for Ukraine is 1070-1400 kWh/m? [15; 24]. In Latvia, the photovoltaic
panels provide the maximum electricity generation from April to September, while in Ukraine — from April
to October. The advantage of the Latvian climate is cooler summer temperatures, which help avoid
overheating of solar modules and increase electricity generation in summer.

Latvia significantly depends on fossil fuels, importing up to 45% of the required energy resources
(mainly natural gas) [7]. Ukraine also has energy problems, buying 50% of natural gas from its own needs
abroad [26]. Both countries actively develop renewables through economic incentives, but Latvia prefers
hydropower, biomass, and wind, while Ukraine focuses on advancing solar and wind, hydro, and bioenergy.
As for the housing sector, both former Soviet republics have outdated and energy-inefficient housing stock,
which mostly has not been renewed for decades due to lack of investment. Ukraine and Latvia are
characterized by population energy poverty due to high utility prices, relatively low incomes, and energy-
intensive housing. Therefore, improving energy efficiency and RE development in households is extremely
important for both states.

Historically, both countries have initially chosen feed-in tariffs to stimulate the deployment of
national green energy sectors. Latvia introduced feed-in tariffs for small hydropower plants in 1995. In 2010,
they were extended to facilities generating electricity from hydropower, biomass, biogas, wind energy, and
cogeneration technologies that included natural gas combustion. In 2019, the operation of the feed-in tariffs
was temporarily suspended and canceled altogether for new installations. In 2020, the government
introduced a new mechanism of the Mandatory Procurement Component. It provides funds for purchasing
green energy from its producers by including green power in the electricity tariff structure [18].

During the whole period of RE development, solar energy in Latvia received almost no state support,
and today its share in the total electricity mix is less than 0.05% (3 min kWh in 2019) and less than 0.1%
among other RE sources [7; 9]. The only weak incentive for households with photovoltaic SPPs is the
possibility of selling green electricity surpluses to the local grid at a much lower price than the price of
electricity for consumers. One more advantage is the exemption from paying part of the tariff for electricity
consumed within the net metering system. Lately, Latvian society popularizes photovoltaic SPPs' installation
in the residential sector to reduce household energy costs. These ideas are actively supported by engineering
companies that supply SPPs' equipment, banking institutions that offer special loans for RE projects, and
energy supply companies that, in addition to performing energy supply functions, provide consulting services
in the energy efficiency field. However, given the high prices for SPPs' equipment imported to Latvia and the
long payback period of the projects, the population is in no hurry to invest in solar energy.

Ukraine introduced feed-in tariffs for the business sector in 2009 and applied them to the electricity
generated by solar, wind, small hydro, and biopower plants. In 2014, feed-in tariffs were extended to
household photovoltaic SPPs and WPPs [32]. Today Ukrainian feed-in tariffs are the highest in Europe. They
caused a boom in the RE industry of the country. As the most attractive tariffs are for SPPs, both the
business and residential sectors accelerated building solar energy capacities [28; 29]. As of the end of 2019,
the total number of photovoltaic SPPs in Ukrainian households was 21,968, while at the end of 2020 —
29,931 or 36% more. The installed capacity increased from 553 MW in 2019 to 779 MW in 2020, or 40.9%.
The volume of electricity sold by household photovoltaic SPPs at feed-in tariffs increased from 282 min
kWh in 2019 to 733 min Wh in 2020, or 2.6 times [25]. During 2016-2020, green electricity generation by
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household photovoltaic SPPs increased 244.3 times. These results indicate the effectiveness of the applied
economic incentives for RE development in the residential sector.

However, several problems accompany such a rapid growth of green energy facilities in Ukraine. In
2020, with the 8%-share of green electricity in the total energy mix, feed-in tariff payments amounted to
26% of the national energy market money turnover [33]. As a result, the Ukrainian government has limited
payments for feed-in tariffs and plans to reduce their rates in the coming years gradually. Feed-in tariffs
should be brought in line with actual energy generation costs based on the global trends in the RE
technologies' cost. In addition, the deployment of mainly SPPs causes disparities in the types of RE sources
developing in the country. Moreover, it exacerbates the problems of improving energy infrastructure to
increase grid capacity, raises the issue of creating balancing capacity to ensure the stable operation of the
United Energy System of Ukraine, etc.

Thus, as follows from the above, the use or lack of economic incentives for the solar energy
advancement in the residential sector has pros and cons. The SWOT analysis of the effectiveness of the
household photovoltaic SPPs' development in Ukraine and Latvia is given in Tables 1 and 2.
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Table 1

SWOT analysis of the effectiveness of the households photovoltaic SPPs' development in Ukraine

Economic incentive type

Feed-in tariff

Strengths

- rapid increase in electricity generation by small
photovoltaic SPPs, the overall growth of the RE share in
the country's energy mix;

- generation of environmentally friendly energy;

- fulfillment of Ukraine's international obligations to
achieve the RE share in the energy mix and reduce the
carbon intensity of the national economy;

- increase in the RE sector employment;

- independence of households from fluctuations in
electricity prices;

- energy independence growth of households and the
country as a whole;

- increase in incomes of citizens who are owners of small
photovoltaic SPPs and decrease in their utilities'
expenses due to selling green electricity at feed-in tariffs;
- stimulation of the local economy's development by
investing in small photovoltaic SPP projects;

- growth of the housing stock market value.

Opportunities

- achievement of household energy autonomy due to the
accumulator equipment installation or use of RE
technologies combination;

- development of energy supply decentralization
processes, reduction of expenses for maintenance and
construction of energy infrastructure;

- achievement of the country's carbon neutrality in the
future, increase in clean energy generation, environmental
problems solution;

- increase of investments in the national RE industry,
employment growth in the sector;

- energy poverty reduction;

- adjustment of feed-in tariff rates to the actual costs of
electricity generated by household photovoltaic SPPs
while ensuring normal profits to green energy facilities'
owners.

Weaknesses

- instability of electricity generation from solar energy
that worsens the balancing of the United Energy System
of Ukraine;

- increasing burden on the state budget and rising
weighted average prices of electricity due to high feed-in
tariffs;

- deepening energy poverty since only wealthy
households can afford investments in RE facilities;

- lack of available lending programs for the small
photovoltaic SPPs' construction at a low-interest rate;

- disparities in solar energy development compared to
other RE types;

- reduction in feed-in tariff rates planned by the
government that decreases the investment attractiveness
of small photovoltaic SPPs;

- the need for reconstruction and expansion of energy
infrastructure to increase the power grid capacity and
feed the green electricity to the grid,;

- long payback periods of RE projects in households.

Threats

- the emergence of a green electricity payments collapse
while maintaining inadequately high feed-in tariff rates;

- loss of investor trust due to the changes in state payments
for the feed-in tariff, curtailment of RE projects in the
country;

- increase in the payback periods of small SPPs' projects
due to the feed-in tariff reduction/cancellation;

- high inflation and legislative risks;

- deepening energy poverty of the population under the
growth of the weighted average price of electricity caused
by high feed-in tariffs and lack of accessible funds for
investment in RE projects;

- risks of accidents in the United Energy System of
Ukraine due to deterioration of the capacities' balance and
power grids overload;

- worsening environmental situation due to involving
maneuvering capacities of thermal power plants in
balancing the United Energy System of Ukraine;

- underdevelopment of other RE types due to the
predominant solar energy deployment.
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Table 2

SWOT analysis of the effectiveness of the households photovoltaic SPPs’ development in Latvia

Economic incentive type

Net metering

Strengths

- decrease in household utilities' expenses due to the green
electricity generation and subsequent consumption, the
opportunity not to pay the tariff part for electricity consumed
within the net metering system;

- increase in incomes of citizens who are owners of small
photovoltaic SPPs due to selling green electricity surpluses to
the grid;

- generation of environmentally friendly energy;

- independence of households from fluctuations in electricity
prices;

- energy independence growth of households;

- stability of the economic situation and electricity prices,
which reduces the risks of small RE projects in the residential
sector;

- absence of financial burden on the state budget;

- absence of local power grids' overload due to small volumes
of green electricity fed by household photovoltaic SPPs to the
grid;

- availability of lending programs for the small photovoltaic
SPPs' construction at a low-interest rate;

- growth of the housing stock market value.

Opportunities

- slow development of energy supply decentralization
processes, reduction of expenses for maintenance and
construction of energy infrastructure;

- energy poverty reduction, increasing energy
independence of households;

- slow increase in the share of household clean
energy generation;

- stimulation of the local economy's development by
investing in small photovoltaic SPP projects;

- slow solar energy market deployment in the
country.

Weaknesses

- insufficient use of the existing solar energy potential of the
country;

- lack of a significant contribution of household photovoltaic
SPPs in fulfilling the country's obligations to achieve the RE
share target and reduce the carbon intensity of the national
economy;

- sale of green electricity surpluses by households to the local
grid at a much lower price than the purchase price of electricity;
- long payback periods of SPPs' projects in households, lack of
incentives to invest in solar energy facilities;

- high investment costs for household photovoltaic SPPs
compared to other EU countries;

- the need to import equipment for small photovoltaic SPPs in
the country.

Threats

- very slow implementation of the existing solar
energy potential of the country, preservation and
possible deepening of disparities in the solar energy
development compared to other RE types;

- risks of increasing the instability of the integrated
power system due to local power grids' overload
when connecting new household photovoltaic SPPs;

- the need for reconstruction and expansion of energy
infrastructure to increase the power grid capacity and
feed the green electricity to the grid;

- lack of equipment for small photovoltaic SPPs of
domestic production;

- almost invisible contribution to the achievement of
national goals of the economy's decarbonization.

Conclusion. Feed-in tariff in Ukraine allowed ensuring a significant increase in the RE share in the
country's energy mix, involving households photovoltaic SPPs. However, its application has significant
drawbacks, which question the feasibility of using this instrument in its current form and in the future (see
Table 1). In contrast, the net metering system operating in the Latvian residential sector does not have a
noticeable positive impact on implementing the existing solar energy potential (see Table 2). It indicates the
inefficiency of the applied economic lever. Therefore, both countries need to improve the state support
mechanisms for the industry.

In particular, to interest the population in SPPs' construction, Latvia should exempt households from
paying part of the tariff for consumed electricity, which is currently used within the net metering system, and
include solar energy in the Mandatory Procurement Component. It will strengthen the economic incentives
for the small photovoltaic SPPs' development and create a financial base to increase the households' income
from green electricity surpluses fed to the grid. However, the tariff growth for supplied green energy and
including SPPs in the Mandatory Procurement Component must be justified so as not to significantly raise
the final weighted average electricity price in the country. On the one hand, the increase in tariffs should be
sufficient to reduce the payback periods of small photovoltaic SPPs to an acceptable 5-7 years. On the other
hand, it should interest the owners of green energy facilities in decreasing their energy expenses, rather than
selling generated electricity for profit. Another way to increase the RE projects' attractiveness is to introduce
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a favorable investment policy. The latter will ensure the reduction of prices for SPPs' equipment in the
domestic market by cutting import duties and encouraging the development of such equipment domestic
production. It will decrease the household investment costs while shortening the payback period of projects.
An important measure is a state preferential financing of RE projects using subsidies that partially
compensate the investment costs of households. Given that solar energy is not a priority for Latvia, no one
can expect a rapid boom in the photovoltaic SPPs' construction under the implementation of the provided
recommendations. However, these measures can contribute to the growing public interest in small SPPs'
investing and changes in energy consumption structure in households while turning them into prosumers. At
the same time, it is possible to avoid financial and energy system problems due to high feed-in tariffs like in
Ukraine.

Regarding Ukraine, in our opinion, the feed-in tariffs' revision is the first step towards improving the
state policy in the national RE sector. It is necessary to bring tariffs in line with the actual price of energy
generation based on global trends of RE technologies' cost reduction and normal investor profit. For keeping
investors' trust, it is advisable to apply new feed-in tariffs only to new RE projects and preserve high feed-in
tariffs for operating facilities since they previously received the tariff frozen until the end of 2029. On the
one hand, doing this will be quite expensive for the state. On the other hand, it will ensure social justice in
society and trust in government actions. In the future, given the steady trend of cheapening green energy, it is
necessary to make a gradual transition from feed-in tariff policy to other support mechanisms. Like in Latvia,
one of the key problems of the population is the lack of accessible funds to invest in SPPs. Therefore, the
government should introduce preferential financing for investments in household photovoltaic SPPs by
providing state compensation for small solar energy projects on the model of the popular Ukrainian "warm"
loans program. Due to disparities in the solar energy advancement in the country's residential sector, greater
financial support should be given to small RE projects involving wind farms. Moreover, household
bioenergy facilities should be added to the list of RE technologies supported by the state. A significant
advantage of Latvia is economic stability, which reduces the risks of implementing RE projects in the
housing sector. Therefore, Ukraine should develop and steadily implement anti-crisis measures in the
national economy. Consistent implementation of the provided recommendations will ensure the balanced
deployment of RE technologies in the residential sector and help solve industry's systemic problems.

The publication was prepared in the framework of the research projects "Formation of economic
mechanisms for sustainable development of renewable energy in the conditions of global and local threats to
energy security of Ukraine” (Ve 0120U104806) funded by the National Research Foundation of Ukraine and
"Fundamentals of the phase transition to the additive economy: from disruptive technologies to institutional
sociologization of decisions™ (No. 0121U109557) funded by a grant from the state budget of Ukraine.
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JEL D13; L94; Q42; Q48

Cornuk Ipuna MukonaiBHa, JOKTOp €KOHOMIYHHMX Hayk, npodecop. CyMChbKHIl OepiKaBHUI
yHiBepcuTeT. UM mOTpPiOHe eKOHOMiYHEe CTHMMYJIIOBAHHSI PO3BHUTKY COHSIYHOI €HepreTuKu Yy
nomorocnoaapcreax? IlopiBHsiibHMA aHamiz Ykpainm Ta Jlarpii. OOIpYHTOBAaHO [OLLIBHICTH
JIEpKaBHOT MIATPUMKH JIOMOTOCIIOJIAPCTB, MIO peai3yloTh TMPOEKTH 3 BIIHOBIOBAHOI CHEPreTHKH.
[IpoananizoBaHO [OCBiA 1 pe3yJabTaTH 3acCTOCYBAaHHS <«3EJIEHOro» Tapudy Ui PO3BUTKY COHSYHOT
SHEepPreTUKH y JOMOrocmnojapcTBax YKpaiHu. s NOpIBHSHHS OLIHEHO pe3yJbTaTHUBHICTH PO30YHOBH
TeJliOCHEPreTHKHU Y )KUTIIOBOMY ceKTopi JIaTBii, sika Mae CXOXKHUI MMOTEHINial Trary3i i 3aCTOCOBYE CUCTEMY
YHCTOr0 BUMIPIOBAHHS K MEXaHi3M €KOHOMIYHOTO CTHMYJIOBaHHS. BHsBICHO, 110 BUKOPUCTaHHS BUCOKHX
CTaBOK «3efieHoro» tapudy B YKpaiHi 3a0€3Meumsio CTpiMKE 3pOCTaHHS COHSYHUX E€HEPrONOTYXHOCTEH y
noMorocrnogapctBax. Tak, 3a 2016-2020 poku BHPOOHHUIITBO «3€JICHOI» €JIEKTPOCHEPTii COHIYHUMHU
($hoTOorabBaHIYHUMHU €JICKTPOCTAHIIISIMH Y JKHTIOBOMY CEKTOpi 3pociio y 244,3 pasa. BogHouac, cucrema
YHCTOrO BHUMIPIOBaHHS HE 3A1MCHIOE MOMITHOTO BIUIMBY Ha PO30YIOBY TelTiOCHEPreTHKH B JIATBIHCHKHX
nomorocnogapcteax. Y 2019 pori 4acTka eNeKTPUKH 3 €Heprii COHI B 3arallbHOMY eJeKTpodanaHci
Oantifickkoi kpainu ckimagana menme 0,05% Ta menme 0,1% cepen IHIIMX «3€JICHHX» CHEProHKEPEIL.
Cucrema umucroro BuMipioBaHHA B JlaTBii mepenbauae MOXIUBICTD 30yTy HAIJIMILIKOBO BHUPOOJIEHOI i He
CIIO’KUTOI JIOMOTOCIO/IAPCTBOM <«3E€JIEHOD» EHEeprii B JIOKAJIbHY EJIEKTPOMEpEeKy 3a Habararo HIDKYUM
Tapu(oM, HIXK CepelHs I[iHa eNeKTPOeHeprii i HaceleHHsS. lle 30UIbIIye CTPOKHM OKYIMHOCTI MaJux
COHSYHMX eNIeKTpocTaHmii 10 20 poKiB, [IEMOTHUBYIOYM JOMOTOCIIONApCTBA [0 1HBECTYBaHHS Y
BiJTHOBJIIOBaHY CHEPreTHKy. Hes3Bakarounm Ha Bpakaiodi pe3yJabTaTH 3pOCTaHHS MalMX —«3CICHUX)
CHEePTONOTYKHOCTEH, HIeapuil «3eneHuii» Tapud B YKpaiHi CTBOPUB HEMOMipHE (iHAHCOBE HABAHTAXKECHHS
Ha JepKaBHUI OIOKET, 3aroCTpUB MpoOJieMH OalaHCyBaHHS EHEpPromoTY)KHOCTEH Ta 30iIbIICHHS
MPOITYCKHOI 3JaTHOCTI E€JeKTPOMEpEeX, AWCIPOIOPIi y PO3BHTKY pI3HHX BHIB BiJHOBIIIOBAIEHUX
eHepromxkepen. HaTomicTe crmcTeMa 4YHMCTOrO BHMIpPIOBaHHSA, HE 3a0e3Medyloud 3HAYHOTO 3POCTaHHS
MOTY>KHOCTEH T'eTiOCHEPIreTUKU B JIOMOTOCIIOAAaPCTBAX, JO3BONMIA YHUKHYTH TpoOiIeM, XapakTepHHX s
VYxkpainn. Ha ocnoBi mpoBemenoro SWOT-anamizy ABOX pO3MISIHYTHX 1HCTPYMEHTIB €KOHOMIYHOTO
CTUMYJTIOBaHHs PO3POOJICHO PEKOMEHMAII]l /UII KOPUTYBAaHHS MEXaHi3MiB JIep)KaBHOI MiATPUMKH 3 METOIO
30aJIaHCOBAHOTO PO3BHTKY MaJIOl COHAYHOT €HEPIeTUKH Y JKUTIOBOMY CEKTOpi 000X JiepiKaB.

Knrouoei cnosa: BiAHOBIIOBaHI JpKepena eHeprii, pomorocnoaapctBo, SWOT-anHami3, «3eieHuii»
Tapud, CHCTEMa YIUCTOTO BUMIpPIOBaHHS, €)eKTUBHICTh, COHIYHA €HEPTeTHKA.
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Sotnyk Iryna, D.Sc. (Economics), Professor. Sumy State University. Do We Need Economic
Stimulation of Solar Energy Development in Households? Comparative Analysis of Ukraine and
Latvia. The article substantiates the expediency of state support for households implementing renewable
energy projects. The experience and results of the feed-in tariff application for the solar energy development
in Ukrainian households are analyzed. For comparison, the effectiveness of the solar energy deployment in
the residential sector of Latvia, which has a similar potential of the industry and uses net metering as an
economic incentive, is estimated. It was found that the use of high feed-in tariffs in Ukraine has provided a
rapid increase in household solar energy facilities. In 2016-2020, the green electricity generation by
photovoltaic solar power plants in the residential sector increased 244.3 times. At the same time, the net
metering system does not have a significant impact on solar energy advancement in Latvian households. In
2019, the share of electricity from solar energy in the total electricity mix of the Baltic country was less than
0.05% and less than 0.1% among other green energy sources. Net metering in Latvia provides for the
possibility of selling household green energy surpluses to the local grid at a much lower price than the
average price of electricity for the population. It increases the payback period of small photovoltaic solar
power plants up to 20 years and more, discouraging households from investing in renewable energy. Despite
the impressive growth of small green energy capacities, the generous feed-in tariffs in Ukraine have created
an excessive financial burden on the state budget, exacerbated the problems of balancing national energy
system and increasing the power grid capacity, sharpened disparities in the development of various types of
renewable energy sources. Instead, the Latvian net metering system, without providing a significant increase
in household solar energy capacity, avoided the problems typical for Ukraine. Based on the SWOT analysis
of the two national economic instrument sets for solar energy deployment, the article develops
recommendations for adjusting the state support mechanisms for the effective advancement of small solar
energy facilities in the housing sector of both countries.

Keywords: renewable energy, household, SWOT analysis, feed-in tariff, net metering, efficiency,
solar energy.
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Introduction. The shadow economy is a fairly widespread phenomenon not only in Ukraine, but all
over the world. A high level of shadowing negatively affects the main macroeconomic indicators, distorting
them. The shadow economy poses a real threat to the country's economic security, negatively affects its
image, competitiveness, and the effectiveness of reforms. In Ukraine, the unshadowing of the economy
should become a priority in the implementation of effective state policy.

Analysis of recent research sources and publications. Domestic and foreign scientists investigated
the mechanisms of economy unshadowing.

The works by G.Erns, P.Gutman, V.Mandibur, V. Mamutov, V. Popovich, V. Predborskoy,
A. Turchinov, K. Hart talk about the features of the organizational and legal foundations of unshadowing.
The issues of the influence of shadowing on the state of the national economy are given attention in the
scientific works by A. Baranovskyi, V. Borodiuk, D. Kaufman, V.Prykhodko, E.Feig, M. Fleichuk,
Yu. Kharazishvili, F. Schneider et al.

There is no standard list of measures that are used to unshadowing the economy. They are constantly
being improved [5].

One of the important directions of unshadowing the economy is to reduce the level of informal
relationships in the labor market, improve fiscal policy and the system for regulating financial services
markets, etc..

Setting objectives. The purpose of the article is to determine the main directions of the unshadowing
of economic processes in Ukraine.

Main material and results. The shadow economy threatens the national interests of Ukraine and its
economic security. Inaction on the part of the state in matters of reducing the level of shadowing can lead to
the transformation of Ukraine into a favorable country for criminal dealers [1].

The shadow sector of the economy exists in any country, regardless of the level of development of
the national economy [2]. However, in some countries the shadow economy is at a level that does not have a
significant impact on the economy (5-12% of GDP), while in others it has a detrimental effect on all socio-
economic processes (more than 30% of GDP) [2]. It is to the second category of countries that Ukraine
belongs.

According to calculations by the Ministry of Economic Development and Trade of Ukraine, the level
of the shadow economy in the first quarter of 2020 amounted to 31% of the official gross domestic product
of Ukraine, which is 2% more than in 2019 (Fig. 1) [3].

The level of the shadow economy in 2019 amounted to 28% of the official GDP of Ukraine, which is
3% less than in 2018.

The introduction of quarantine measures due to the spread of the pandemic caused a crisis in the
Ukrainian economy. In the face of significant uncertainty due to the spread of the COVID-19 pandemic,
businesses are seeking to reduce the risks of losing resources. Therefore, an increase in the level of the
shadow economy in Ukraine is expected.
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In the first quarter of 2020, there was a decrease in business and investment activity, and losses in
the national economy increased significantly.
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Fig.1. The level of the shadow economy in Ukraine for 2010-2020

The dynamics of the shadow economy has an atypical character with the so-called sectoral
characteristics [3].

Three of the four methods used to assess the level of the shadow economy recorded the following
data [3].

- the method “population expenditures — retail trade and services” — 29% of the volume of official
GDP;

- electric method - 27% of the GDP;

- monetary method — 29% of GDP.

At the same time, the method of unprofitable enterprises showed an increase in the level of the
shadow economy to 38% of the volume of official GDP [2].

The highest level of the shadow economy can be observed in such spheres as informal employment
of the population, receiving wages in envelopes, the foreign exchange market, concealment of income by
enterprises and firms, car sales, market trade, and real estate transactions. The development of the shadow
economy leads to a decrease in the volume of financing of social and other expenses to the population, an
increase in debt obligations [4].

The most famous levers of the mechanism of unshadowing of the Ukrainian economy are
administrative, economic and social levers [5].

Among the measures of administrative pressure, one can single out those that limit shadow activity
by punishment and those that stimulate transit to the legal sector of the economy.

Economic measures of unshadowing are based on the creation of a favorable economic environment
for the development of entrepreneurial activity on a competitive basis, provide for the use of financial
instruments in the organizational mechanism of doing business in order to attract it into the legal
environment. The economic levers of unshadowing include financial incentive programs, tax incentives,
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cashback, modern and affordable payment methods, etc. [5].

Social activities are aimed at increasing financial literacy, benefits and incentives for business to
exist in the formal economy. Among them, one can note the improvement of the service sector in the public
sector and the creation of new advantages for both business and individuals working in the official sector of
the economy [5].

According to the World Economic Forum, which published the rating of the countries of the world
according to the Global Competitiveness Index [4, 6], Ukraine deteriorated in 2019 and took 85th rating
position among 141 countries of the world compared to 2018 (83rd rating position) (Tab. 1, Fig. 2.).

The Global Competitiveness Index 2019 is topped by Singapore. The top ten includes the United
States, Hong Kong, the Netherlands, Switzerland, Japan, Germany, Sweden, Great Britain and Denmark.

Table 1
Rating of Ukraine by the Global Competitiveness Index

Years
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Fig.2. Rating of Ukraine by the level of the Global Competitiveness Index
of the World Countries in 2012-2019

Among European countries, Ukraine ranked 38th out of 40 countries [6,7]. The closest to Ukraine in
the ranking are Montenegro (35th rating position), Albania (36th rating position), Macedonia (37th rating
position), Moldova (39th rating position), Bosnia and Herzegovina (40th rating position).

The Global Competitiveness Index consists of 113 indicators that characterize in detail the
competitiveness of the countries of the world at different levels of economic development. [8].

The negative factors for doing business in our country are (in descending order): inflation,
corruption, political instability, high tax rates, the complexity of tax legislation, instability of governments,
difficult access to finance, ineffective state bureaucracy, regulation of the foreign exchange market,
insufficient education of workers , poor workforce ethics, insufficient ability to innovate, limited labor
market regulation, inadequate quality of infrastructure, crime and theft, poor quality of health care [4].

According to the World Bank's annual «Doing Business—2020» rating [9,10], which describes the
level of ease of doing business in 190 countries of the world, Ukraine took 64th rating position in 2020, and
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in 2019 it was 71st.
The diagram shows how the rating of Ukraine has changed in 2020 compared to 2019 (Fig.3.).
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Fig.3. Ukraine's place in the «Doing Busines» rating for 2012-2020

As can be seen from this figure, Ukraine's position is at different rates, but is constantly growing.
Until 2016, Ukraine had significant growth by 13-25 positions, but the pace was declining. Since 2016, there
has been a trend towards a gradual increase in the number of steps in the rating, which it overcomes annually
[9, 10].

As part of the calculations of this rating, an analysis of the legal norms applicable to private
enterprises is carried out in 12 areas (indicators) of their life cycle.

For the calculations of the «Doing Business—2020» rating, ten of them were included in the
aggregate rating of the ease of doing business [9, 10].

The collection and analysis of complex quantitative data on the directions (indicators) of the rating is
used to compare the conditions for regulating entrepreneurial activity between countries and in dynamics. By
doing this, the «Doing Business» project encourages countries to better regulate and provides measurable
benchmarks for reform.

These indicators are used to analyze economic performance and to identify successful business
regulatory reforms, and to determine where and why they were effective.

That is, the studies not only point to the problems that hinder the development of entrepreneurship,
but also determine their cause and provide recommendations for the implementation of the necessary
reforms.

With an increase in the overall rating by 7 positions, Ukraine showed growth in five indicators (Fig.
4) [9, 10]:

— «Protection Minority Investors» + 27 positions (from 72 to 45)

— «Dealing with Construction Permits» + 10 positions (from 30 to 20)
— «Getting Electricity» + 7 positions (from 135 to 128)

— «Trading across Borders» + 4 positions (from 78 to 74)

— «Registering Property» + 2 positions (63 to 61).

In the other five areas, unfortunately, not enough reforms were carried out, so there was a decrease in
Ukraine's positions [9, 10].

In general, we can say that there is a slow but gradual approximation of the indicators of Ukraine in
the best practices [9, 10].
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Fig. 4. Ukraine's rating position in the «Doing Business» rating
for 2012-2020 (by indicators)

Another indicator that characterizes the level of a country's development is Legatum Prosperity Index.

The Legatum Prosperity Index is a combined indicator of the British think tank the Legatum Institute
that measures the achievements of countries in the world in terms of their well-being and prosperity.

Analyzing the rating of the countries of the world by this indicator in 2020 [11, 12], it should be noted
that Ukraine took 92nd place out of 167 countries. According to this indicator, in 2020 Ukraine worsened its
position (Fig. 5).
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Fig. 5. Ukraine's rating position in the International Ranking of Prosperity in 2010-2020

Its closest neighbors are Kyrgyzstan (90th rating position), Guyana (91st rating position), EI Salvador
(93rd rating position), Turkey (94th rating position) [11].

The last in the ranking were Social Capital (147th rating position), Safety and Security (144th rating
position), Investment Environment (119th rating position), Health (115th rating position), Natural
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Environmen (110th rating position).

The Social Progress Index is the first comprehensive assessment of the level of social development of
a country, regardless of economic factors. The index consists of a series of indicators of social development
and the environment, reflecting three areas of social development: basic human needs, well-being and
opportunities. It illustrates how more than 7 billion people live in 163 countries of the world [13].

According to the level of the Social Development Index of the World Ranking [13, 14], Ukraine in
2020 took 63rd rating position. In 2019, Ukraine ranked 80th among 149 countries (Fig. 6).
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Fig. 6. Social Development Index of Ukraine in 2014-2020

Among the CIS countries, Ukraine lost to Belarus (47). In the ranking, it sits between Mexico (62) and
Sri Lanka (64) and remains in the group of countries with a moderately good quality of life. [13, 14].
According to the study, the Covid-19 pandemic set the world back decades and delayed the eradication of
poverty, improved access to education and the implementation of measures to combat climate change until
2092. This is 62 years more than the planned 2030 [13, 14].

Another important indicator in the study of the shadow economy of the state is the Quality of Life
Index (Tab. 2).

Table 2
Ukraine's rating position in the ranking in terms of Quality of Life Index among the countries of the
world in 2012-2020

Year Rating position

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020
— wn ~ wn © wn © wn © wn ™~ wn o wn - wn = wn
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Ukraine 48 57 61 55 52 59 57 62 65

According to the rating of the countries of the world in 2020, the top three are led by Denmark,
Switzerland, and Finland. [15]. Ukraine ranks 65th among 80 countries. Among European countries, Ukraine

took 33rd rating position, unfortunately the penultimate one. The dynamics of the indicator of the quality of
life during 2012-2020 is presented in Table 3 and Figure 7.
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Table 3
The indicator of the Quality of Life Index of the countries of the world in 2012-2021
Year | o012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Country
Poland 60,63 90,47 95,19 | 109,74 | 153,61 | 150,21 | 146,58 | 147,98 | 141,83
Russia 59,76 18,50 16,53 | 28,38 | 88,31 | 85,93 | 103,32 | 104,94 | 102,31
Ukraine 12,39 35,05 22,22 20,10 85,56 87,49 95,96 | 102,34 | 104,77
maximum 285,77 | 215,71 | 206,23 | 222,94 | 208,54 | 190,37 | 197,75 | 198,95 | 192,67
value
minimum -4955 | -48,28 | -39,32 | -53,04 | 63,60 0 81,09 | 83,98 | 55,65
value
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Fig. 7. The indicator of the Quality of Life Index of the countries of the world in 2012-2021

One of the prerequisites for the development of entrepreneurship is economic freedom. Economic
freedom is a fundamental human right that provides for the right to control one's own labor and property.
People can freely work, produce, consume and invest at their own discretion, having such freedom, only in
an economically free society. This freedom is guaranteed and ensured by the state. Economic freedom is
expressed in the right to free movement of labor, goods and capital. In 2020, Index of Economic Freedom of
Ukraine was 54.90 score. According to the rating of the countries of the world, Ukraine took 133rd rating
position among 179 countries of the world, having improved its position (in 2019 — 146th rating position)
[12, 16] (Tab. 4).

Table 4
The Index of Economic Freedom of Ukraine for 2012-2021
Year
2012 2013 2014 2015 2016 2017 2018 2019 2020
Count
Poland 60,63 | 90,47 95,19 109,74 | 153,61 | 150,21 | 146,58 | 147,98 | 141,83
Russia 59,76 18,50 16,53 | 28,38 88,31 | 85,93 103,32 | 104,94 | 102,31
Ukraine 46,10 | 46,30 | 49,30 | 46,90 | 46,80 | 48,10 51,90 | 52,30 54,90
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Ukraine is ranked 45th among 45 countries in the Europe region, and its overall score is well below
the regional and world averages.

In terms of ease of doing business, Ukraine ranks 63rd in the world with a value of 64.18 score (Fig.
8) [12].
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Fig. 8. Indicator of ease of doing business in Ukraine for 2012-2021

The situation in Ukraine in terms of this indicator has been improving over the past five years, but the
high level of the shadow economy impedes the development of entrepreneurship and the national economy
as a whole.

Among the factors shading the economy, which have a high impact, it is worth noting the high level of
corruption.

The Corruption Perceptions Index (CPI) is one of the indicators in international rankings [12, 17]. It
reflects the level of perception of the degree of corruption seen by business people and analysts in countries.
Its value ranges from 100 score (very clean) to 0 score (very corrupt) [12]. According to the international
rating, Ukraine took 117th rating position out of 180 countries in the CPI list, the indicator increased by 4
rating position (Fig. 9) [12, 17].
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Fig. 9. Corruption Perceptions Index in Ukraine for 2013-2020

In terms of this indicator, Moldova is the closest to Ukraine (34 score and 115th rating position).
Belarus (47 score, 63rd rating position) and Russia (30 score, 129 rating position) improved their
performance compared to 2019 [17].

The Corruption Perceptions Index was determined from 9 different studies. All of them either have not
changed or have grown compared to CPI-2019.

In general, an improvement or deterioration of 3—4 score is not considered statistically significant.

In early 2020, Transparency International Ukraine provided 5 recommendations that could improve
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Ukraine's CPI performance. As of the end of 2020, none of them have been fully implemented, two have
been partially implemented and three have not been implemented. [17].

L.V. Rybalchenko, E.V. Ryzhkov, O.0. Kosychenko [4] believe that an important problem for the
country is the creation of measures to curb the withdrawal of a significant part of the capital abroad, which
poses a threat to the domestic economy.

According to the Basel Anti-Money Laundering Index, Ukraine in 2020 ranks 67th among 141
countries with an indicator value of 5.23 score [18].

This indicator testifies to the existing risks of the emergence and development of corruption and
criminal activity related to money laundering and financing of terrorism in Ukraine.

Unshadowing should become the main priority in the implementation of effective state policy in
Ukraine. The main measures to unshadowing the national economy should be measures to counteract the
legalization and laundering of illegally obtained income; improvement of the existing legal framework on
combating economic crime, effective management of finances under state control [4].

One of the directions of unshadowing of the Ukrainian economy is the digitalization of economic
processes [5]. There is a clear inverse relationship between the rate of use of digital payments in a country
and the level of its shadow economy. The countries that have been most successful in reducing the size of the
shadow economy are focused on reducing the use of cash and increasing the number of digital payments per
capita, as their growth stimulates the role of actors in the formal economy. [5].

Conclusion. All analyzed world rankings indicate unfavorable conditions for the development of
entrepreneurship in Ukraine. This is confirmed by the overwhelming number of indicators. The high level of
the shadow economy is a big threat to the country's economic security and hinders the economic growth of
the national economy.

Unshadowing should become a priority in the implementation of an effective state policy in Ukraine
for the coming years. But in recent years, most of the measures proposed by domestic scientists and
politicians to unshadowing the national economy have been partially or have not been implemented at all [1].

The creation at the state level of favorable conditions for the development of the legal economy will
help to improve the investment attractiveness and competitiveness of the country. The result will be an
improvement in the quality of life of the population, an increase in its well-being, and will restore confidence
in the institutions of power.
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YK 330.34: 351(338.24)

JEL O17

Baciora Biktopisn bopuciBna, xaHmumaT TexHIYHMX Hayk, AoueHT. Kiammenko Kapuna
BaaumiBHa, 3100yBau BuIoi ocBitd. Harionanpauii yHiBepcuteT «lloiTaBchka mosiTexHika iMeHi FOpis
Konppatiokay». [leTiHizanisi eKOHOMIYHHMX NpoueciB B YKpaiHi — roJIOBHA MepeAyMOBa IS PO3BUTKY
mignpueMHUITBA. BUCBITIICHO aKTyanbHe NWTAHHA [ETiHI3aIill EKOHOMIYHHMX TPOIECiB B YKpaiHi.
3a3HaueHo, MO0 BUCOKWH PiBEHB TiHI3AIlil HETATHMBHO BILIMBA€ HA OCHOBHI MaKpOCKOHOMIiYHI ITOKAa3HUKH,
croTBOprooYM ix. TiHbOBa €KOHOMIKA CTBOPIOE pealibHy 3arpo3y €KOHOMIYHIM Oe3Meli KpaiHd, HeraTHBHO
BIUIMBAa€ Ha ii IMiK, KOHKYPEHTOCHPOMOXHICTb, €(pEeKTHBHICTH pedopMm. Y cuTyawii, IO ckiamacs B
VYkpaiHi, JOeTiHi3allisl CKOHOMIKM IIOBHHHA CTaTH HPIOPUTETHUM HAMPSAMOM IPOBAPKCHHS C(PEKTUBHOI
JIep KaBHOT TTOTITHKHY.

TiHbOBUI CEKTOP €KOHOMIKH iCHY€E B Oy/b-AKill KpaiHi He3aJIeKHO BiJI piBHS PO3BUTKY HalioOHAJIbHOT
exoHoMikH. [IpoTe B omHUX KpaiHax TiHbOBa €KOHOMiKa mepeOyBae Ha PiBHI, 10 HE MA€ CYTTEBOTO BILUIUBY
Ha E€KOHOMIKY, a B IHIIMX — 3ryOHO BIUIMBA€ HAa BCi COIiaabHO-eKOHOMIYHI mporecd. Came Mo mpyroi
KaTeropii KpaiH 1 HajlexuTh YKpaiHa. IIpoBemeHo amHami3 piBHS TIHBOBOI EKOHOMIKM B KpaiHi,
0XapaKTepU30BaHO JUHAMIKy LBOTO MOKa3HUKA. BumineHo ocHOBHI cdepu, y SKHX HalOUIbIIe MOXHA il
croctepiratd. PO3KpHUTO CYTHICTh OCHOBHHX BaXEIIB MEXaHI3My JETiHi3alii yKpaiHCbKOI EKOHOMIKH.
3MiCHEHO MOHITOPUHT PEWTHHIIB KpaiH CBITy, BU3HAue€HO Micne YKpainu. PesynbpraTté cBimyath mpo
HECTIPUATINBI yYMOBH AJISi PO3BUTKY MiANPHUEMHHULTBA Y JepXaBi, MO MiATBEPIKYETHCS IEPEBAKHOIO
KUTBKICTIO MOKa3HHKIB. 3a3Ha4€HO, IO OCHOBHUM MpPIOPUTETHHUM HANpSIMOM MPOBAIKEHHS €(PEKTHBHOI
Iep KaBHOI TIOJITUKA B YKpaiHi TOBWHHA CTaTH JETiHI3allisd. BW3HA4eHO OCHOBHI 3aXOu AETiHi3aIlii
HaI[iOHAJTbHOI eKOHOMIiKH. HarosomneHo Ha BaKJIMBOCTI JiPKUTAITI3a1lii eKOHOMIYHUX MPOIECIB K OJJHOMY 3
HanpsMIB JeTiHi3awliii ekoHoMiku Kpainu. Lle migTBepIKye AOCBiA KpaiH, sIKi BXKE IOCATIIM HAHOiIbLIOro
YCHIXy B 3MEHILICHHI pO3MIpPiB TIHBOBOI €KOHOMIKH.

Knrouosi cnoea: nerinizanis, TiIHbOBa €KOHOMIKA, PIBEHD TiHi3aIii, BAJIOBUN BHYTPIIIHIH MPOAYKT,
i IIPUEMHHUIITBO, PEHTHHT, Ji/KiTai3alisl.
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Processes in Ukraine — is the Main Condition for the Development of Entrepreneurship. The article is
devoted to the topical issue of unshadowing of economic processes in Ukraine. The analysis of the level of
the shadow economy in Ukraine is carried out, the dynamics of this indicator is characterized. The essence of
the main ways of the mechanism of unshadowing of the Ukrainian economy is revealed. The monitoring of
the ratings of the countries of the world was carried out, the place of Ukraine was determined in them. The
results indicate unfavorable conditions for the development of entrepreneurship in Ukraine. The main
measures for unshadowing the national economy are proposed. The article notes the importance of the
digitalization of economic processes as one of the directions of the unshadowing of Ukrainian economy.
Keywords: unshadowing, shadow economy, level of shadowing, GDP, entrepreneurship, rating,

digitalization.
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Introduction. Recently, such a direction of tourism as industrial tours, which are a common
direction in Western Europe and America, has begun to gain more and more popularity. The objects of
tourist interest are enterprises that have well-known brands, have the potential of historical and industrial
heritage, as well as modern high technology of the production process.

The leading countries by quantity of the number of tourists in industrial tourism in the EU are
Germany (more than 66 million tourists), France (16 million), Italy (15 million), as well as the United
Kingdom, the Netherlands, Spain, Belgium, Austria, Portugal and the Czech Republic. The growth rate of
industrial tourism services reached more than 35% in Latvia, 20% in Bulgaria, 20% in Lithuania, 17% in
Estonia, due to the improvement of existing tourism products, the emergence of new tourist routes,
improvement of hotel, transport and other related services. And in America there are almost no businesses
closed to tourists [9].

Industrial tours abroad are seen not only as popular entertainment, but also as a suitable way to
interest the audience with your brands, stimulate the sale of goods and services, as well as stand out from
competitors and loudly announce your company.

Industrial tours are is a niche for the development of cooperation between local authorities, industrial
and tourist enterprises, as well as a convenient platform for the development of public-private partnerships.
The development of industrial tourism will contribute to the emergence of new brands and improve the
investment climate in the region.

Analysis of recent research sources and publications. The theoretical substantiation of
development of industrial tourism is carried out by Ukrainian scientists such as: O.M. Melnychenko [5],
V.0. Sorochan [11], I.M. Sumatokhina [14], M.V. Zavialova [17] et al. Among the foreign authors who
addressed to the topic of industrial tourism, author can mention such as M. Andrade [1], P. Bujok [2], Chow
Hsueh-wen [3], Lee Cheng-Fei [4], A.H.J. Otgaar [7], A.R. Szromek, K. Herman [15]. In these research,
they consider the problems of rethinking the industrial heritage, prospects for the development of industrial
tourism, the importance of industrial tourism as an significant area of tourism in industrial regions and other
relevant issues.

It should be noted that in the scientific works of modern researchers, the characteristics and analysis
of the features of the development of industrial tourism, as well as the effectiveness of promoting of regional
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brands and the economy of industrial enterprises and cities, are practically not presented. In this regard, the
relevance of the presented research topic is due to the fact that now in the country's economy there are trends
in the search for new and creative technologies for the economic promotion of brands and products.
Industrial tourism is such an innovative technology in the tourism market.

Purpose of the article. The purpose of this study is to develop theoretical and practical
recommendations for the progress of industrial tourism at the regional level.

Research results. To determine the further development of industrial tourism, it is necessary to
clearly understand the essence of this type of tourism, its place in the development of the regional economy
and the interest of stakeholders in it. It should be noted that the concept of “industrial tourism” has not yet
been finally formed and there are several approaches to its definition.

Industrial tourism is a specialized field of tourism that combines visits to facilities created by the
technology of the past and modern engineering structures, in order to obtain research, psychological or
aesthetic pleasure.

Industrial tourism is the organization of individual (group) tours or excursions to industrial objects,
taking into account the purpose of travel (satisfaction of cognitive, professional, scientific, business, cultural
and other needs of the tourist) [5].

The market of industrial tourism services in modern Ukraine is represented by many tourist
resources, such as: objects of complex industrial development, manufactories and factories with
accompanying infrastructure and other objects of industrial activity.

According to the indicators of the development of the tourist market of Ukraine, it is possible to
establish the effectiveness of the processes of adaptation of the Ukrainian tourist sector to European
requirements in the field of industrial tourism, namely:

— the modern methods are used to improve the quality of industrial tourism services and other tourist
services in accordance with international standards;

— the measures are being taken to include Ukraine’s industrial heritage in the UNESCO World
Heritage List and the European Industrial Heritage Route (ERIH);

— developing cooperation with representatives of international organizations, which contribute to the
creation of a competitive tourism product [9].

Many domestic and foreign tourists would be interested to visit industrial enterprises in Ukraine, to
dispel the idea that old equipment, that forms production facilities is used, technological processes are not
automated and without compliance with quality standards. Visitors could see that modern metallurgical and
chemical industries are used, and that enterprises comply with the declared standards and requirements for
the quality of their products.

According to the level of tourism resources, Ukraine has all the prerequisites for the intensive
development of international and domestic industrial tourism: industrial tourism facilities are located in
almost all regions (30% of them are active industrial facilities and 70% are industrial heritage of the pre-
revolutionary period). In total, as of 2020, there are more than 50 objects of industrial heritage in Ukraine,
where their largest concentration is in Khmelnytskyi, lvano-Frankivsk, Lviv regions) and more than 200
objects of active industry, the largest number of which are recorded in Dnipropetrovsk, Kyiv, Kharkiv
regions, which indicates the possibility of forming a territorially steady and constant tourist flow [16].

There are many cities in Ukraine that are suitable for the development of industrial tourism. There
are cities in which there are conditions for the development of one direction of tourism: mining (Marhanets,
Oleksandriia, Tokmak), manufactory (Kyiv, Kharkiv, Dnipro, Zaporizhzhia). There are also cities where the
developments of tourism in both directions, examples are Kryvyi Rih, Mariupol.

Ukraine owns unique world-famous industrial enterprises, such as “Zaporizhstal” and “Dniprohes”
in Zaporizhzhia, “Pivdenmash” and “Petrovskyi plant” in Dnipro, “Turboatom” in Kharkiv and “Mittal
Steel” in Kryvyi Rih, the quarry system (Inhulets-Kryvyi Rih district), manganese ore and ferroalloy plants
(Ordzhonikidze, Nikopol), etc. [6].

The prospects for the development of industrial tourism in the Dnipropetrovsk region are due to the
significant concentration of industrial facilities that are arouse interest of the tourists. Most of the travelers
who come to the region are business tourists. Many of them would be interested to look deeper into the
production process. This raises the question of the development of this area of tourism, assessing its
prospects and resource base.

Despite the advantages for enterprises and regions in the development of industrial tourism at the
present stage, there are a number of obstacles and difficulties.
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In Ukraine, the direction of industrial tours has not been sufficiently studied, the target audience has
not been formulated, there are difficulties with market segmentation and with the formulation of needs, there
is lack of centralized statistics of available tours.

The main factor that slows down the progress of industrial tourism in Ukraine is the insufficient
development of the tourist infrastructure. Since many enterprises are not located in the central city districts,
the road to them lies through “unpresentable” industrial areas, where, as a rule, there are no catering
establishments, and large parking areas and comfortable places for mass tourists.

It should also be noted that many regional tour operators are not ready to invest in the development
of educational industrial tours, since industrial tourism does not belong to highly profitable types of business,
although competition in this tourist segment is not very high, and in some regions there is no competition at
all.

Nevertheless, despite the obstacles, industrial tourism in Ukraine should be developed, due to its
benefits both for regions and for enterprises, which in turn will increase budget revenues at all levels,
increase the number of jobs and stimulate the development of all types of industry, infrastructure and related
areas of tourism: educational (with the desire to practice or in the future to work at popular enterprises),
business (the desire to cooperate and invest in a successful business), event (the desire to implement joint
business projects with promising partners).

These opportunities have all chances to be realized, but for this it is necessary to improve the concept
and mechanism for ensuring the development of industrial tourism in Ukraine and in the region.

In foreign countries that developed industrial tourism, government support was actively used. In the
pioneer countries of industrial tourism, its prospects were initially assessed by regional authorities, and they
also supported its development by adopting appropriate laws and development programs [8].

Considering the above, in Ukraine it is necessary to develop regional (local) programs for the
supporting and development of industrial tourism. As a result, tourism industries can expect to receive
financial help from two to three sources.

Examples of such kind in other tourist areas already exist. In particular, some cities of the Dnipropetrovsk
region receive support within the framework of the program “Development of tourism in the Dnipropetrovsk
region for the period up to 2014-2022” [10]. The program was developed taking into account the tourism strategy
of the Dnipropetrovsk region until 2020. Within the framework of the Program, a gradual solution is planned,
including on the development of industrial tourism, by attracting the private sector, especially outside Dnipro,
Kryvyi Rih.

The complex program for the intensification of the development of small and medium-sized businesses in
the Dnipropetrovsk region in the Development Strategy of the Dnipropetrovsk region for the period up to 2019—
2020 [12] also involves the development and support of small and medium-sized businesses, in particular in the
field of industrial tourism.

According to the list of tasks and activities of the Tourism Development Program in the Dnipropetrovsk
region for the period up to 2014-2022 in the direction of the development of industrial tourism, the
Dnepropetrovsk regional administration proposes the following measures (table).

An important part of planning the development of industrial tourism is the effective implementation of
“pilot” projects, which are carried out by the communal enterprise “Representative office of Prydniprovia” and the
Dnipro Development Agency.

Communal enterprise “Representative office of Prydniprovia” was created for the development of
tourism infrastructure in the region, the revival and preservation of the Ukrainian cultural and spiritual heritage.

The concept of Dnipro Development Agency was to make the city open and accessible to the outside
world in order to attract new investment and help to create more jobs. The slogan of the Dnipro Development
Agency is “Let's open the Dnieper to the world”. Tourism plays an important role, both as a way to promote the
more open and accessible Dnipro brand and as an important industry supporting the urban economy.

For effective work on the formation of a tourist brand within the framework of industrial tourism,
executive authorities of the Dnipropetrovsk region, business representatives, heads of industrial and tourism
enterprises and contact audiences should be involved.
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Table 1
The list of tasks and activities of the Program of tourism development in the Dnepropetrovsk region
for the period up to 2014-2022 in the direction of industrial tourism [10]

Terms
The content of the of Approximate amount of funding, thousand UAH Expected result from
perform
event ance, the event
years SI;’J:'I 2019 | 2020 | 2021 | 2022 S;‘;ga'“
1. Conducting | 2014 - | 1500 Presentation of the
outside exhibitions | 2022 tourist potential of
of tourist the region.
opportunities in the
Dnipropetrovsk 70 70 70 70 280
region in the field
of ethno-cultural,
industrial tourism,
etc.
2. Participation in | 2014 - 42000 of tourists
the  international | 2022 will visit the region
project “European through participation
Industrial Heritage 56 in the international
Route” (ERIH). project  “European
route of industrial
heritage”.
3. Organization and | 2014 - Carrying out of
holding of | 2022 information tours on
information  tours presentation of
in the regions of tourist opportunities
Ukraine with the 450 90 90 90 90 360 of the
presentation of the Dnepropetrovsk area
tourist potential of in other areas of
the Dnipropetrovsk Ukraine (once a
region. year).

The Strategy for activating the tourism potential of the Dnipro city for the period due to 2018-2027
[13] also provides directions for the development of industrial tourism. The main goals of the formed
Strategy within the framework of the Industrial Dnieper concept are the creation of a competitive tourist
product, the formation of a brand of the Dnipropetrovsk region through the development of industrial
tourism, increasing the number of subjects and objects of tourist activity, which will deepen the
diversification of the regional economy.

Priority tasks of the Strategy for activating tourism potential are:

— optimization of using of existing, restoration of lost and creation of new industrial facilities;

— attracting investment in the economic activities of industrial enterprises;

— creating conditions for the cultural and spiritual development of citizens;

— systematic implementation of measures to form and promote the brand of the region at the
international level, change its image from industrial to a region with diversified economic activities,
including tourism.

The operational objectives of the Strategy within the framework of the Industrial Dnieper concept
are as follows:

1. Encouraging innovative enterprises of the city to conduct excursions.

2. Establishment of organized excursions to the production in Dnipro city.

3. Promotion of the Museum of the History of the Dnieper Metallurgical Plant, “Interpipe Steel”,
PJSC “Evraz DMZ”, “DTEK?”, “Bryansk Plant Industrial Zone”.

4. Conducting an annual event within the concept, such as “Industrial Night”, etc. [13].
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The regional programs for the development of tourism, which have been worked out, require clear
planning at the regional and municipal levels. There is no clearly defined and institutionalized decision to
support industrial tourism, and accordingly, there is no corresponding program and financial support.

There is a need to adopt a regional program, which should worked out specific measures to create a
material, technical, legal and social base for the development of industrial tourism in the Dnipropetrovsk
region, and mechanisms (organizational, economic, financial) support from regional and local authorities.
Such a program is developed to create a whole range of prerequisites and conditions to form a favorable
climate for potential entities implementing the direction of industrial tourism.

The implementation of the program for the development of industrial tourism in the Dnipropetrovsk
region will create a positive image of industrial tourism, activate the region's participation in international
tourism projects, tourist information exchange with other regions of Ukraine.

When developing a program, one of the important indicators is to identify the preferences of tourists
and how realistic it will be. At first glance, it may seem that when choosing enterprises for the development
of industrial tourism, it is necessary to focus attention on those that already have sufficient popularity, such
as PJSC “Interpipe”, agro-industrial complex “Ahro-Soiuz”, PJISC “AVK”".

But excursions to these enterprises already have great attractiveness and fully possess the features of
“established” cultural and excursion objects. But author of the article speaks of industrial tourism not only as
a tourist destination, but also as a stimulus for the development of enterprises, then attention should be paid
to those enterprises where the tourist component is completely absent or insignificant is given to it.

Thus, the main goal of developing a program for the progress of industrial tourism is to create a
chain of interactions between an industrial enterprise and representatives of the tourism industry, thanks to
which the development of this type of tourism will bring benefit to the all participants in the process.

Covering the issue of the development of industrial tourism it is impossible to consider it as a
separate segment, because any enterprise is historically associated with the place where it is located. The
Dnipropetrovsk region has enormous potential, both industrial and cultural-historical, therefore, combining
these two components, you can get a winning portfolio of industrial tourism products in the Dnipropetrovsk
region, and this is already the main task of a travel agency.

It is important for the Dnipropetrovsk region to see the general goal of the development 