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AGRICULTURAL PRODUCTION IN UKRAINE:
ECOLOGICAL CHALLENGES AND IMPACT ON
THE QUALITY OF LIFE

ABSTRACT

The main ecological challenges of agricultural production of Ukraine in conditions of
European integration are considered. The relevance of the chosen topic is justified by
the high agricultural potential of Ukraine, which has common values and common in-
terests with the European economic space. This is confirmed by the benchmarking anal-
ysis of the security and efficiency of land use in Ukraine among the EU-28 countries. It
is known that the life quality of the society depends on the health of the environment,
and the intensification level of the agricultural production and processing sector. Studies
have shown that Ukraine lags behind the EU countries both in terms of living standards
and social development. Therefore, the issue of forming a program to protect the soil
resources of Ukraine from degradation and their effective use, with respect to social
needs and environmental risks, is an important problem for the European countries as
a single ecological system. The authors identify areas for agricultural production inten-
sification in Ukraine, taking into account the requirements for quality and safety of the
products. The need for the legal framework harmonization to regulate agricultural pro-
duction and ensure sustainable development of ecosystems on the principles of a green
economy is substantiated.

Keywords: green economy, agricultural production, land use benchmarking, index of
social progress, intensification, organic farming

JEL Classification: R14, D18, P2, B40, G39, M40

INTRODUCTION

For Ukraine, which has favorable climatic conditions and significant resource potential,
land resources and genetic diversity are important components of national wealth. Effi-
cient use of land and climate resources will allow Ukraine to form competitive agricul-
tural production on the principles of the green economy. This is facilitated by the con-
venient geographical location of Ukraine, its temperate climate, fertile soils, economical
level of intensification of technological processes in agriculture, and ecological focus on
sustainable development of ecosystems.

Given the diversity and transformation of land resources, it is important to create a level
playing field for all participants in agricultural production: large agricultural holdings,
medium and small businesses, family farms, and multinational companies present in the
market. The legislative framework in the field of sustainable development of ecosystems
and production of quality and safe agricultural products needs to be developed and
improved.

LITERATURE REVIEW

It is already known that 60% of the world’s ecosystems have been degraded, carbon
emissions have risen to 40%, there is a significant shortage of water, about 1 billion
people are starving, and others are suffering from malnutrition and related diseases. It
is noted that one in four people in developing countries lives below the poverty line,
and about 2 billion people live on less than USD 2 a day [1, 2].
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We believe that in the context of climate change and environmental challenges, implementation of the concept of sustain-
able development of ecosystems and the introduction of low-carbon technologies should become one of the leading areas
of agricultural policy in each country. This important issue of the state policy requires a systematic combination of various
components, among which a special place is occupied by environmental protection, agricultural land included [3].

One of the problems of the quality condition of agricultural lands is an ecological imbalance, violation of land use structure,
lack of practice of ecologically sustainable agricultural landscape formation and protection, as well as shortages in main-
taining ecological safety of soils and increasing their fertility.

These urgent problems are being successfully solved by the scientists and practitioners of various fields, including land
law [4-6], soil science [7-9], biological [10-12], environmental [13-18], and economic ones [19-22].

In the scientific literature, it is quite reasonably argued that structural and environmental imbalance of land funds signifi-
cantly reduces the efficiency of land use and protection [23]. An important direction that ensures sustainable development
of ecosystems is the optimization of the structure of agricultural lands with an account of environmental factors [24, 25].

AIMS AND OBIJECTIVES

The purpose of the article is to identify the impact of intensification of agricultural production on the manifestation of
environmental problems, socio-economic development of Ukraine, quality of life in the context of sustainable development
of ecosystems, and European integration processes.

METHODS

In the analysis of the current state and environmental and economic problems of agricultural production in Ukraine and
EU countries, the statistical and economic method was used, in particular its methods - graphic, comparison, etc. Bench-
marking was used to establish the causes and forms of the negative impact of environmental problems on the agricultural
sector of the economy. With the help of methods of analysis and synthesis, the factors of ecologically safe development
of agricultural production in the conditions of intensification are generalized.

The information base of the study was the work of foreign and domestic scientists on various aspects of environmentally
friendly development of agricultural production; normative legal acts of land use of Ukraine; statistics of the State Statistics
Service of Ukraine (SSSU) and European statistics (ES); materials The Food and Agriculture Organization (FAO), United
Nations Economic Commission for Europe (UNECE), The Social Progress Imperative (SPI) and others; own observations
and research.

RESULTS

The world’s land resources continue to decline due to a range of causes: wind and water erosion, urbanization, and
environmental pollution. According to FAO estimates, additional 120 million hectares of land will be cultivated by 2050,
but at the same time, about 50 million hectares will be withdrawn from agriculture by reason of degradation [26]. Over
the last 50 years, owing to the lack of scientifically substantiated use of soils, about 25% of lands have been degraded
[27]. Therefore, in the countries with developed agricultural production, the average supply of cultivated land per capita
decreased from 0.21 to 0.16 ha [28].

In the structure of land resources there observed quite significant disparities, the increase of which can threaten the
environment, human surrounding medium, and efficiency of economic activity. It is known that optimization of the agri-
cultural land structure will restore the balance between natural areas, including those having an increased technogenic
load.

The solution to the problem of optimizing the composition and structure of the land fund should be considered through
the concept of entropy, where the agricultural landscape acts as a self-organized system that depends on chaos and order.
It is believed that arable land is destabilizing, and hayfields, pastures, and forests — stabilizing factors for the agricultural
landscape. Analysis shows that in Ukraine the share of agricultural land exceeds the average data for the European coun-
tries by 20-25% (Table 1).
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Table 1. The structure of land resources utilization, %. (Source: calculated by the authors [27, 29])

Germany France Poland Romania Ukraine
Agricultural lands 32.2 28.9 33.0 32.1 57.8
Forests 31.6 30.1 35.5 32.5 17.6
Meadows and pastures 21.8 26.7 22.5 27.0 13.0
Water 1.8 1.4 1.7 1.5 4.0
Built-in areas and infrastructure 12.0 12.6 6.7 5.3 5.9
Marsh 0.6 0.3 0.6 1.6 1.6

The soil scientists’ research results allowed us to draw a conclusion about the need for 9-12 million hectares of arable land
retirement and an increase in the area of pastures and hayfields to 8.5-10.5 million hectares. At the same time, the amount
of plowed land in Ukraine will decrease to 35-40%, the total level of afforestation will increase to 20%, and field protection
one — to 4% [30]. These changes will create a foundation for the introduction of self-renewable agriculture in Ukraine.
Similar suggestions were made by other researchers [31, 32].

However, forestries and green lands in Ukraine make up only 30.6% against 50-55% in the European Union [27]. Agricul-
tural lands are considered to be ecologically balanced when the share of hayfields, pastures, and forests makes up 50%
[33].

Thus, the main factors of ecological imbalance in the structure of the land fund of Ukraine are excessive plows and
fragmentation, violation of the unified system of agricultural landscapes during land transformation, and some others. All
the factors influencing the quality of agricultural land require special attention. Let us consider the land use efficiency by
countries (Table 2).

Table 2. The efficiency of land resources utilization, 2020. (Source: calculated by the authors [27, 29, 34])

Area of arable land Production of grain
Countries of Population, min
Europe people min ha per ;a;pita, total, mint gr:ienr ::’;:’ t IleJI:Ta?ltl?: per capita, t
Germany 82.5 11.8 0.14 45.9 7.31 3.89 0.56
France 66.9 18.6 0.28 67.7 7.24 3.64 1.01
Poland 37.9 10.8 0.28 31.6 4.27 2.93 0.83
Ukraine 42.0 325 0.77 61.9 4.25 1.90 1.47

The area of arable land in Ukraine is 2-3 times larger than that of Germany, France, and Poland [27]. Ukraine ranks 2nd
behind France among the studied countries in terms of grain production. At the same time, Ukraine has the highest
concentration of arable land and gross grain production per capita at the lowest level of grain yield [29]. Thus, the problem
of improving the efficiency of land use should include an increase in agricultural production and the preservation of the
environment.

Efficient use of land resources in agricultural production reflects the relationship between people in the implementation of
technological processes related to agricultural production. Yet, it is necessary to ensure restoration of the soil fertility,
increase of the productive potential of land resources, and the level of their eco-friendly use [35, 36].

Excessive soil exploitation, and nonrational deforestation in conditions of climate change is the reason for the increased
land degradation. 70% of arid areas around the world suffer from degradation to one degree or another [34]. It is well
known that land degradation and desertification have long become global problems and are among the greatest environ-
mental challenges to the sustainable development of society, causing serious food and socio-economic problems, including
hunger and forced migration [37].

Ukraine has a low percentage of environmental tax revenues in the structure of GDP — 0.07% against 6-10% in the EU
countries (Fig. 1).
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Figure 1. Land degradation indicators, 2020. (Source: calculated by the authors [27, 29, 38])

Land degradation and desertification also lead to biodiversity loss, deterioration or extinction of water bodies, especially
small rivers, exacerbation of water delivery for the population and the industries, and, as a result, deterioration in the
quality of life. Over the last quarter of the century, Ukraine has lost more than 10000 small rivers. In recent years, the
problem of water supply in the regions has worsened. Environmentalists note that many riverbeds are only 70% full [29].

Biodiversity plays a significant role in the ecological balance and socio-economic development of the state. Occupying less
than 6% of Europe’s area, Ukraine owns 35% of its biodiversity. This is associated with the favorable geographical location
of the country, the intersection of many migration routes and the presence of natural and climatic zones with different
potential. In Europe, Ukraine is second only to France in terms of biodiversity abundance and thus is highly responsible
for its preservation.

Unfortunately, Ukraine has the highest level of plows of its land resources (54%) and the lowest amount of investment —
1 thousand dollars per ha against 5.5 thousand in the EU. The agricultural land supply in Ukraine is 2 times higher than in
the European Union. The price of 1 hectare of agricultural land is about 16% of the average price of the corresponding
land in the EU. Grain exports in Ukraine are the highest among the EU countries and amount to 41.7 million tons (Table 3).

Table 3. Benchmarking of land utilization in Ukraine and the EU countries, 2020. (Source: calculated by the authors [27, 29, 38])

Indicators EU countries Ukraine
Land area, min ha 437.4 60.4
Area of black soils, mIn ha 18.0 28.0
Area of agricultural lands, min ha 178.7 42.7
Area of arable lands, min ha 115.7 32.5
Level of plowing up, % 26.5 53.8
Share of rented agricultural lands, % 53.0 97.0
Area of agricultural lands certified as organic, min ha 5.3 0.4
Area of irrigated lands, min ha 11.1 0.5
Cost of investments, thousand $/ha 5.5 1.0
Export of grain crops, min t 38.5 41.7
Area of agricultural lands per citizen, ha/person 0.4 0.8
Cost of agricultural lands, thousand $/ha 7.2 1.2

In Ukraine, the problem of qualitative and quantitative malnutrition affects 60% of the population classified by the UN as
poor, but there are still no effective solutions to the problem. In general, Ukraine has consistently produced enough food
to meet domestic needs and maintain export growth and has a long-standing commitment to tackling the problem of
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poverty and hunger in the context of accession to international agreements. But still, the food security of citizens is not
ensured and is not included in the priority issues of government policy and international cooperation, and the tools to
address it are practically not disclosed to the Ukrainian society. The level of per capita consumption of basic foodstuffs in
comparison with the EU countries is strikingly different (Table 4).

Table 4. Level of the per person basic food products consumption, 2020 (kg/year). (Source: calculated by the authors [28, 29, 39-42])

Products
Countries of Europe
Milk Meat Vegetables and Fruits Fish Bread Sugar
potatoes
Germany 258.7 86 93 88 13 111 48
France 241.3 87 97 114 33 127 35.2
Poland 205.4 76 108 60 11 153 44
Ukraine 201.9 53.8 164 56.5 12.4 96.6 27.8
Rational consumption rate in Ukraine 380 80 161 90 20 101 38

The level of poverty in rural areas, which traditionally depends more on the use and protection of land and other natural
resources, is 2-11% higher over the past 10 years than the national average, which leads to overexploitation of natural
resources, their further depletion, and degradation.

The issue of non-compliance with the requirements of modern agricultural technologies remains important. In particular,
modern Ukrainian agribusinesses often disrupt crop rotation: only the most profitable crops — sunflower, rapeseed, cereals
— are cultivated, which catastrophically deplete the soil resources of Ukraine. Thus, over the past 5 years, agricultural
enterprises have increased sunflower oil production by 27% and Ukraine has become the world’s largest exporter (49.6%
in 2020). Currently, the sunflower sown area makes up about 32.5 million hectares, which is unacceptable in terms of
maintaining soil fertility. Intensification of agricultural production should be accompanied by environmental measures.
Thus, the urgency of the transition of the industry to the principles of the green economy is obvious.

The promising direction of using the principles of the green economy is organic agricultural production as an alternative
model of management, the outcome of which lies in reducing the anthropogenic burden on the environment and natural
resources. Developed economies are increasingly concerned about the health of their population. Organic production is
rapidly spreading in the EU as a holistic system of management and production of food and other products, combining
best practices that take into account environmental protection, biodiversity, application of high standards of animal welfare,
and production methods that meet quality and safety requirements for products made from the substances and raw
materials of natural origin. The trend of healthy eating is becoming more and more popular, as evidenced by the organic
farming development (Table 5).

Table 5. The spread of organic farming in Europe, 2020. (Source: calculated by the authors [8, 43])

] Among them, % Capacity of the _mternal market for or-
Total organic ganic products
Country land, thousand
ha Agricultural Permanent Permanent Number of agricul- -
Million EUR
crops crops grassland tural producers

Germany 1291 44.2 1.7 54.1 34136 11970

France 2241 56.0 7.5 36.5 36691 11295
Poland 507 74.0 6.3 19.7 18655 314
Romania 395 65.2 5.6 29.2 9647 40
Ukraine 468 80.5 1.3 11.8 470 36

Over the past five years, the total area of organic agricultural land in Ukraine has increased by 1.5 times, and exports of
organic products in 2019 in value exceeded 179 million euros. According to experts, the pace of development of organic
production in Ukraine is 5.5 times higher than in Europe and 4.9 times higher than in the world [44]. Institutional weakness
of the relevant public authorities leads to virtually complete lack of control over compliance with environmental legislation
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in agricultural production as to the introduction of chemicals, crop rotation, waste disposal, etc. Thus, the EU’s influence
in the form of environmental requirements should become a decisive argument for agricultural production.

It is known that the health of a nation is inextricably linked with the quality of life. Society cannot be healthy with only a
good healthcare system. Our well-being is primarily affected by environmental factors, the quality and safety of food,
drinking water, air and even political situations in the country. In modern economic conditions, social factors have become
a priority in determining the quality of life of the population (Table 6).

Table 6. Assessment of the Social Progress Index in Europe, 2020. (Source: calculated by the authors [45])

Countries of Europe Germany France Poland Romania Ukraine
Rank (149 Countries) 11 18 31 45 63
Health and Wellness, % 83.48 88.75 74.28 64.14 57.24
Environmental Quality, % 85.65 90.21 80.90 83.77 61.06
Nutrition and Basic Medical Care, % 98.92 98.47 97.26 95.57 93.44
Water and Sanitation, % 99.56 99.49 98.05 92.81 86.77

A comparative analysis of the data shows that Ukraine lags behind in all social parameters of life quality. The most im-
pressive among them are low health (56%), environmental quality (93%), water and sanitation (90%). Among all the
studied countries, Ukraine takes up the 64th position in the ranking of social progress index [46].

According to the latest data, Ukraine is recognized as the poorest in terms of income of the population. Demographic
trends can be considered catastrophic, given that every year hundreds of thousands of our working-age citizens are forced
to leave the country. In Ukraine, the main indicators of life quality are the lowest among the considered European countries
(Table 7).

Table 7. Assessment of key indicators of life quality in European countries, 2020. (Source: calculated by the authors [34, 45, 47])

Countries of Europe Expected ;I:;::ion of life, Mor;::-it]_yogzroﬁgl;::‘:;:i)s;aeses’ Poverty risk, %
EU countries 81 122.1 17.3
Germany 81.8 238.30 16.5
France 83.1 202.78 13.6
Poland 79.3 346.32 17.3
Romania 76.5 425.55 26.3
Ukraine 72,5 621.26 27.3

According to the Worldometer, Ukrainians live an average of 72 years, compared to 76 in Romania and 83 in France.
Ukraine has the highest mortality rate of 183 people per 100 thousand people and a poverty rate of 27% [48]. Of all the
parameters, Ukraine can be proud only of its level of education. But without a satisfactory level of income and other
conditions for quality living standards, we risk becoming a country that trains qualified personnel to work abroad. Our
scientists in masse leave Ukraine for the USA and the European countries, many of which have significantly facilitated the
employment of medical and other Ukrainian professionals, which still contributes to the outflow of educated people from
Ukraine.

It should be noted that the environmental interests of the population of different countries and regions have their own
specific meanings. They are not limited to the desire to ensure an ecologically safe living environment but also include
environmental and economic aspects of the regional entities’ development related to the use and preservation of resource
potential of the territory, energy, etc.

In Ukraine, the share of agricultural production in the structure of GDP is more than 10%, and GVA — 12% of its total.
This figure is the highest among European countries (Fig. 2).
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Figure 2. The place of agriculture in the economy, %. (Source: calculated by the authors [46])

Analysis shows that in France and Germany the share of employment in the agricultural sector makes up only 1-5%, which
provides up to 3% of the countries’” GDP, while in Ukraine, which employs more than 15% of its active population in
agriculture, the sector accounts for 12% of GDP. Among the studied countries, Ukraine has the lowest level of the per
capita GDP — 7.7 thousand dollars against 44.4 thousand in Germany [46].

It should be noted that Ukraine has entered the XXI century with extremely low efficiency of available resources, which
creates significant obstacles to international integration processes but most importantly — causes growing direct and indi-
rect pressure on nature and society. False principles of the inexhaustibility of natural resources, refusal to take into account
their real value, neglect of the global character of emerging problems, and unwillingness to assess long-term consequences
have led to the point when the resource intensity of the final product in Ukraine is much higher than in developed EU
countries. All this indicates an insufficient level of implementation of modern scientific and technical achievements in the
country, which threatens not only environmental but also social security. At present, Ukraine makes use only of the factors
of classical competitiveness (based on cheap labor and use of available production assets), although it has all the prereg-
uisites for social development based on other priorities, among which the environmental efficiency of the economy should
play a key role. The prospect for the future of land resources seems discouraging. At the current rate of soil degradation
(erosion, flooding, climate change, etc.), critical values of fertility can be achieved in the coming decades.

Climate change, manifested in increasing the number, intensity, and duration of natural disasters, deteriorating environ-
mental situation and, consequently, public health through intensive use of environmentally unsound technologies, gradual
depletion of non-renewable natural resources, and further energy price rise in conditions of high energy intensity of the
economy are the challenges, which Ukraine currently faces. They require immediate solutions through the country’s rapid
transition to the principles of the green economy.

Studies show that the transfer of innovations in self-renewable agriculture allows a rational use of natural resources in
both environmental and economic components and an achievement of effective and long-term growth. Therefore, the
transition to a green economy can be seen as a roadmap for sustainable economic development.

In this regard, Ukraine should use the world experience of successful implementation of green technologies that promote
environmentally sustainable management of natural resources and land use, conservation of biodiversity, and adaptation
to climate change. On the other hand, the current pace of intensification of agricultural production and strengthening of
the competitive basis for natural resources will become a motivation for sustainable economic development and its inte-
gration into the EU.

A very promising area of the green economy in Ukraine is the introduction of green bonds as a tool to attract investment
in energy efficiency projects. In 2014, the International Capital Markets Association (ICTA), together with other stakehold-
ers, developed and from then onwards periodically updates the principles of green bonds which are generally recognized
for the green economy.

ICTA outlined a list of “green” international projects, including renewable energy sources, effective prevention, and control
of pollution, environmentally sustainable management of the living natural resources and land use, biodiversity conserva-
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tion, adaptation to climate change, environmentally adapted and environmentally friendly production technologies, pro-
cessing and waste-free use of raw materials that meet the requirements of national and international standards and
certifications, such as CBS (Climate Bonds Standard).

Transition to sustainable development with the use of green bonds requires active state intervention, creation of the
program for state regulation, and positive for the development of environmentally friendly industries and infrastructure.
According to the International Finance Company, the launch of the green bond market will allow Ukraine to attract $ 73
billion by 2030 [49].

With the proper targeted use, “green” investments will help to expand funding for the projects in the field of agricultural
production, and increase the competitiveness of agricultural products from Ukraine and its further European integration.

CONCLUSIONS

The main directions for intensification of agricultural production in Ukraine, with an account of the quality and safety
requirements for products, include:

= the development of a national program for soil resources protection from degradation and their effective use, taking
into account social needs and environmental risks;

= harmonization of national regulations on protection and use of land resources with the EU Directives, namely, con-
sidering approval and implementation of the standards for the optimal ratio of agricultural land;

= sustainable development of ecosystems on the principles of green economy, which should ensure environmental
protection, while creating conditions for the development of modern and competitive agricultural production;

= launch of the “green” bonds market in the agricultural sector of Ukraine in order to accumulate funds and use them
for the ecologically sustainable development of production projects and to provide the population with environmen-
tally friendly food products.
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lTetpmnyerko B., Metpuqerko O., @egopuiumHa /1., Kpasyyk O., Koprivdyk O., HiyerHko B.
ArPAPHE BUPOBHULITBO B YKPAIHI: EKOJIOITYHI BUKJTUKU TA BMNJINB HA SIKICTb XXUTTSA

Po3rnsiHyTO OCHOBHi €KONOriYHI BUKIIMKM arpapHOro BUpobHMLTBa YKpaiHW B yMOBaX €BpOiHTerpauii. AKTyanbHiCTb 06paHol
TeMn 06r'pyHTOBYETLCS BMCOKMM arpapHMM MOTeHUianoM YKpaiHK, sika Ma€ CrifibHi LiHHOCTI Ta 3arasibHi iHTepecu Ha €B-
pONeNcbKOMY eKOHOMIYHOMY MpocTopi. Lie niaTBepaXyeTbcst 6€HUMApKIHr-aHasni3oM 3abe3nedyeHHsl Ta epeKTUBHOCTI BU-
KOPWUCTaHHS 3eMeflbHUX pecypciB YKpaiHu cepea KpaiH €C-28. Bigomo, WO SKIiCTb XUTTS CyCniNbCTBa 3a1eXUTb Bifj CTaHY
HaBKOJIMLIHLOMO CEPEAOBMILLA, BiA PiBHSA iHTEHCUiKaLiT BUpoBHMLTBA 1 Nepepobku B arpapHin cdepi. JocniaxeHo, wWwo 3a
NoKasHMKaMm SIKOCTi XWUTTS 1 couiafibHOro po3BUTKY YKpaiHa BiacTae Big kpaiH EC. ToOMy nuTaHHs (popMyBaHHS NporpaMm
3aXMCTYy IPYHTOBUX pecypciB YKpaiHu Bia Aerpagadii Ta e(peKTUBHOrO iX BUKOPUCTAHHS 3 ypaxyBaHHSM couianbHUX noTpeb
Ta eKOJIONYHNX PU3NMKIB € BaXKIMBOIO NpobreMoto anst KpaiH EBPONM SIK EANHOI EKONOTYHOI CMCTEMU. ABTOPaMM BU3HAYEHI
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HanpsiMu iHTeHcudikauii arpapHOro BMpobHULTBa YKpaiHW 3 ypaxyBaHHSIM BUMOT SKOCTi Ta 6e3neyHocTi npoaykuii. Obr'py-
HTOBAHO Niaxif rapMoHi3aLii HOpMaTUBHO-NPABOBUX aKTIB, L0 pernaMeHTyoTb BUPOOHULITBO CilbCbKOroCnoAapChbKoi Npo-
AyKUii Ta 3abe3nedytoTb CTanuii po3BUTOK EKOCUCTEM Ha MPUHLMMNAX 3e/1EHOI EKOHOMIKY.

KniouoBi cnoBa: 3eneHa €KOHOMiKa, arpapHe BMPOBHWULTBO, GeHYUMapKiHI 3eMNeKOpPUCTYBaHHS, IHAEKC CoLuianbHOro
nporpecy, iHTeHcudiKauisi, opraHiuHe BUPOBGHMLTBO

JEL Knacudikaudia: R14, D18, P2, B40, G39, M40
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