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Abstract. The paper is devoted to studying the economic and social connections
between the urbanization process and agricultural land use in Ukraine. It is worth noting
that both urbanization and agriculture require new lands for their future development. The
important part of this connection is ecology and effective use of the available resources,
as well as land use in the context of urbanization. After all, the process of urbanization
can have a significant negative impact on the state of land resources. The research work
determines which economic factors of urbanization are the most relevant to the land use
in city suburbs and agricultural regions. The article introduces the notion of economic
feasibility of land use by purpose and studies cases of food and processing companies.
Food and processing industries were chosen as the main research subjects since they are
the most promising fields for the future economic development of each individual region
and country as a whole. These industries are centered around both import and export,
besides producing added value products. Cities without a doubt are the main consumers
of food products and at the same time, they drain labor resources from the countryside.

Inthis research work, we studied the global situation in Ukraine, how 21-century urbanization
has affected the agricultural sector in the country. This sector has experienced rapid growth in past
decades, as opposed to industrial and manufacturing sectors, and increased the national wide
level of land use. While the national wide level of urbanization might not be the highest in modern
history (20th to 21st century), it continues to have a wide impact on the national economy. The
scope of this impact falls outside of this research work as it consists of multidimensional data and
a wide range of interdependencies, including policies and regulations. Research models require a
large amount of data and cases, that’s why we focused on the food and processing sector in this
paper. They proved to be a good test ground to study the urbanization impact patterns as well as
make economical modeling more convenient. In this context, the peculiarities of land use models
were studied, as food and processing industries use land resources, can be located both inside
the city, suburban area, or in remote farmland region. It is evident that cities and businesses form
large supply and demand of natural resources, labor, and financial investments.

Keywords: urbanization, economics, economic modeling, modern city problems,
land management, zoning, spatial planning, strategic planning.
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Introduction.

Without a doubt agriculture sector is a
vital part of the modern Ukrainian economy.
Agriculture is ranked 3" largest contribu-
tor to the national gross domestic product
(GDP) with approximately 17 % in 2018
(compared to 14.4 % in 2016) of total GDP,
followed by industrial sector (26.3 %) and
service sector (59.3 %) [1]. It should be not-
ed that it is a very promising field in terms
of potential economic growth and both re-
gional and international investment oppor-
tunities. Food products being a necessity in
the everyday life of every person. Food and
processing industries are the large industries
that are associated with agricultural cultiva-
tion. These industries have great potential to
increase the value of agricultural products
due to the added value, as no raw materi-
als are sold but finished products that can
be consumed in the domestic market and
exported. Meanwhile, the global process of
urbanization and changes in national pol-
itics, have had an impact on the Ukrainian
economy. The number of urban populations
continues to increase, while a great number
of the workforce is migrating to neighboring
countries. Several studies state that num-
ber of Ukrainian workers living abroad is
around 2.5 million people. In this context,
we plan to investigate and build a gener-
al forecast model on how urbanization is
impacting agricultural land use and certain
factors of its impact on the economic devel-
opment of the region. On the other hand, we
have examples of modern issues, such as
climate change caused by rapid urbanization
and the irrational use of natural resources.
The study showed that urban development
requires substantial land rescue for its ex-
pansion. By examining closely spatial data
of urban and suburban areas, for example,
that of Kyiv city, agricultural land in sub-
urban areas is used for new construction
sites and infrastructural development. An-

other indirect effect of urban development
is ecological changes to the surrounding
areas. The affected areas become much less
suitable for agricultural uses, require large
financial investment and high technologies
to renew the soil fertility.

Analysis of recent researches
and publications.

Research work that has been conduct-
ed in this area focused mostly on finan-
cial resources, international politics, and
large agricultural holdings of agricultural
land use. A lot of work has been done to
highlight the importance of advocating an
open land market in Ukraine. While other
researchers in their research analyzed spe-
cific crops or certain agricultural industry
markets. In general, the focus of previous
publications was either on the current
agricultural export or land use data in
Ukraine. The goal of this research paper
is to find, establish connections between
urbanization and agricultural land use
while focusing attention on possibilities
for economic growth and development of
effective land use policies. This paper will
consider the open land market as a future
possibility; however, its relations and im-
pact with urbanization fall outside of the
current research work scope.

The purpose of the research is to de-
scribe the connection between the rapid
urbanization process and changes in ag-
ricultural land use from an economic per-
spective. We focus our research work and
economic modeling on the case of Ukraine.
We plan to showcase changes in agricultur-
al enterprise income, in case of population
migration to large urban centers. Addi-
tionally, we will study the cases of effec-
tive land resource management, where we
will study whether it is more profitable for
companies to establish the new enterprise
closer or inside urban areas as opposed to
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farmland regions. In this research, we plan
to highlight the major economical differ-
ences of the company’s startup and opera-
tion costs based on the available transporta-
tion networks, land resources, and the local
agricultural specialization. The research
work should introduce possible outcomes
for small and medium companies, also sep-
arating those that are a part of international
corporate structure and local business. The
research will cover whether the local com-
pany can benefit from urbanization and
what is its effects on individual farmers’
earnings. One of the expected research out-
comes is to describe how to increase added
value of agricultural products with a focus
on city markets.

Materials and methods
of research.

In this study, we used data mining and
analytics approaches. During research
work we placed great emphasis on deter-
mining, locating, and analyzing statistical
data from multiple sources. Important
part of the research work is identifying the
right data in the context of our research,
the one that has a clear connection to the
urbanization process. Spatial data visual-
ization was used to determine key urban
centers in Ukraine, as well as locations of
agricultural, food and processing compa-
nies. Other types of material used are of-
ficial national statistical data, European
Union public reports, U.S. Department
of Commerce datasheets, Kyiv city coun-
cil, Municipal Enterprise “Kyivgenplan”,
private companies report, economists’
publications, and Public cadastral map of
Ukraine. A mathematical framework was
used to build a robust forecast model. The
methodology of the study employed vari-
ous mathematical tools, such as statistical
analytics, polynomial and linear approx-
imations, mathematical correlation, ratio

analysis. Besides, profit and utility curves
were used for growth modeling and global
forecast. Spatial data have been outlined
as highly effective for prediction model-
ing and establishing connections with the
existing urbanization growth models.

Results of research and their
discussion.

Urbanization processes serve as a cat-
alyst for land use change and shift in eco-
nomic activities [2]. As more population
migrate to urban centers, remote villages
and towns shrink in size, lose workforce
and often local enterprises become bank-
rupt or shut down. There is a consequent in-
direct effect of urbanization on agricultural
land use that is when local community be-
come poor or bankrupt, the farmlands are
rented by large agricultural holdings. Many
researchers noted that agricultural holdings
have no interest in the development of lo-
cal communities or investment in a local
business. Even though they employ local
people, the average income of holdings
farm employees is much lesser than those
farmers whose lands are in private use or
those working in the agricultural sector in
neighboring European Union countries.
The average salary is an important factor
when looking at land use by large compa-
nies since agricultural holdings’ business
goals centered on exporting raw resources
and they are registered as business entities
in offshore countries [3].

The scope of current research works is
limited to the analyses of medium to large
size food and processing companies that
operate in the local Ukrainian market, with
a brief overview of the food product export
business. To build an economic model, the
existing transport infrastructure in Ukraine
and its neighboring European countries
was studied and used in system analyses.
We analyzed available human resources,
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amount of investments, industry type, and
available transportation connections. As a
part of research work, physical geograph-
ical placement (distance by road) of food
and processing production companies in
relation to closest and regional urban cen-
ter positions have been outlined. A large
array of economical and spatial data has
been processed. It was determined that
parts of this data have low correlation lev-
els, which makes it difficult to include for
modeling purposes. We decided to make
the necessary edits, generalization to sim.
To build a research model we made the
following assumptions and data sets. We
used the city of Kyiv as the main market
for food products, i.e. it is the largest city in
Ukraine with a huge number of food prod-
uct consumers and significant financial
resources [4]. We have identified it as an
urban center for this research work. Figure
1 shows the geographical location of se-
lected enterprises of the food industry, as
well as depicts the main transport arteries
of national importance (note: automobile
roads are main transportation arteries for
transportation of food products). It is im-

portant to note that new companies and in-
ternational corporations choose to establish
their business in Kyiv or the 50-km zone
from it. For modeling, we chose 12 enter-
prises, which are located both in the capital
and in different regions of Ukraine — west,
south, east, and center. We rank the select-
ed enterprises by the number of employees,
all indicators are shown in Table 1.

In the context of our economic model-
ing, the land market is considered, name-
ly: the average lease value of 1 hectare per
year, the location of the enterprise in an
industrial region, or a separate settlement.
It should be noted that the production ca-
pacity of the investigated enterprises is
concentrated in one production site (com-
plex). However, the exception is “Milk
Alliance” corporation, which has 5 sepa-
rate production facilities, we have focused
on the largest of them located in the city
of Yagotyn (others are located in Peratyn,
Zolotonosha, Bashtanka).

It is reported that the total area of land
plots in Ukraine is 60.4 million hectares,
of which 42.4 million hectares are ag-
ricultural land (32 million hectares are
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Fig. 1. Largest city in Ukraine and region (like master plan hot spots and data
on population, if available movement of resources)
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1. Company classification by distance to Kyiv, profit data and employees

Ne| Company name Region Distance to| Number of | Net profit, | Gross profit, | Investments,
B pany & Kyiv, km | employees | thou. UAH | thou. UAH | thou. UAH
Mykolaivske,

1 |Sandora Mykolaiv Oblast 501 3230 10404098 | 3164165 200936

2 | Artyomslat Soledar, Donetsk | 714 2840 | 1748539 | 771559 | 16396

3 |Kyivhlib Kyiv 0 1911 1767501 301833 33592
Zhytomyr

4 MeatFactory Zhytomyr 139 1722 130451 38779 6234
Corporation .

5 “Biscuit-Chocolate” Kharkiv 481 1227 14171 6447 233824
Wimm-Bill-Dann | Vyshneve, Kyiv

6 Ukriane Obladt 18 554 441134 64020 49316

7 |Milk Alliance | Yahotym Kyiv |45 496 | 5684501 | 1411977 | 120857

Oblast
8 |Lantmannen Axa | BOYSPILKyiv | 5 21 546133 | 324721 0
Oblagt

9 [Hipp Ukraine Kyiv 0 146 380160 187237 169

10|Herbalife Ukraine Kyiv 29 738581 332176 1080
Odessa cannery of | Stepanivka,

11 baby food Odessa Obladt 473 29 21444 3378 12053

. Zarichne,
12 |Potyznist Lvivska Oblast 647 4 216 196 154

Source: compiled by the author on personal research data based on [5; 8; 9]

cultivated per year), the area of built-up
land plots is 2550.4 thousand hectares
[5]. Land for industrial purposes, which
includes the food industry, is 224.1 thou-
sand hectares. The annual lease value of
land in Ukraine for the 2019 population
is 3518 UAH/hectare per year [6].

At the same time, the statistics by re-
gion are as follows: Kyiv—2694 UAH per
year; Kyiv Oblast — 3474 UAH per year;
Zhytomyr and Oblast — 4000 UAH per
year; Mykolaiv Oblast — 4103 UAH per
year; Kharkiv and Oblast — 3152 UAH
per year; Odesa Oblast — 4065 UAH per
year; Lviv Oblast — 4172 UAH per year;
Donetsk Oblast — 1832 UAH per year. It is
planned that in 2020 the total revenues to
local budgets from land rent will amount
to 185,714,285 UAH per year [7].

To understand the general picture of the
relationship and economic performance of
enterprises located in Kyiv and different re-

gions of Ukraine, we have considered Kyiv
as a self-sufficient object, both in terms of
products sales and production. The largest
food retailers have opened more than 575
stores in Kyiv as of 2018, and more than 60
new stores are opened each year. The pro-
duction of food, beverages, and tobacco by
Kyiv enterprises is 46.6 % of the total indus-
trial production, which employs 1,730,000
people (7.4 % of the total in Kyiv), and the
average wage in the industry is from 16,511
UAH/month in 2019. In total, there are
9069 industrial enterprises in the capital,
which employ 278,863 people, the volume
of products sold by industrial enterprises of
Kyiv in 2019 amounted to 892,1765,46.2
thousand UAH. At the same time, there
are 7351 natural persons-entrepreneurs
operating in the capital (11,877 people are
employed, the volume of sold products is
5,622,011.9 thousand UAH) in industry,
including the volume of products sold by
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food industry enterprises — 125,140,998.9
thousand UAH according to 2019 data [5].
It should be noted that in Kyiv the
main industrial capacities of food and
processing enterprises are concentrated in
the following areas: industrial zone “De-
gtyarivska Street” covers an area of 17.7
hectares; Podilsko-Kurenivskyi industrial
district — 539.5 hectares, Pirogovo indus-
trial zone — 121.9 hectares; Voskresensky
industrial district — 107.2 hectares [5].
For economic analysis, we fo-
cused on a comparison of three large
Ukrainian enterprises typical for the ag-
ricultural sector and food industry —“As-
tarta”, “Sandora”, and “Kyivhlib”, one
of which is located in Kyiv (Fig. 2). We
used the following data to calculate the
transportation costs: 20 to 22 tons van
will pay 27 UAH per km outside Kyiv,
while 10 tons — 20 UAH per km outside
Kyiv and 250 UAH per km within Kyiv.
The large agricultural enterprise “As-
tarta” holding has 5,470 employees,
230,000 hectares of land (approximately
1514090000 UAH per year for land rent),
net profit — UAH 12,631,155,000, gross
profit — UAH 2,432,488,000, and total sal-
ary expenditure — UAH 427,597,000 (on
average, UAH 6,514 per employee per
month). For our research, we used one of
the sugar processing factories in Hlobyne
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(Poltava Oblast) that is a part of “Astarta”
holding. The distance from Hlobyne to Kyiv
center is 287 km, so it will cost 7749 UAH
per large van to transport products to Kyiv.

One of the largest food producers in
Ukraine is “Sandora”. It has 3,230 em-
ployees, total salary expenses — 630,128
thousand UAH (average per employee
16,257 UAH per month), has a land area
of 1.3646 hectares (approximately 5,600
UAH per year for land lease), and a unit
cost of production — 22.66 UAH per liter
of apple. A single 10-ton van will charge
10020 UAH to transport products to
Kyiv (501 km distance to the city center).

For the Kyiv study, we chose “Ky-
ivhlib”, which has 1911 employees, total
salary expenses — 168,227 thousand UAH
(average per employee 14,019 UAH per
month), have a land area of 8 hectares (ap-
proximately 21,552 UAH per year for land
rent) and the unit cost of production — 14.9
UAH per kg of rye-wheat bread. It will cost
UAH 7500 to transport products within 30
km of Kyiv center by 10-ton van.

For future research, it is worth consid-
ering the current level of urbanization ex-
pansion in the Kyiv Oblast and European
countries, study the increase of land use near
the city areas and forecast its effects on the
regional climate situation. We believe that
is advisable to pursue a balanced policy in

Kyivhlib

Transportation cost to Kyiv, UAH per 100 transports

Fig. 2. Comparative economic analysis of the activities of three enterprises [5; 8; 9].
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Fig. 3. The impact of distance to the market (Kyiv) on profits [5; 8; 9]

the context of sustainable urban develop-
ment. We emphasize on rational use of land
resources that should be outlined with the
global forecast of possible outcomes and
effects in short term (5-10 years) and long
term (25 years).

Conclusions and future
perspectives.

Distance from the production location to
the market is not always proportional to net
profit, as shown in Figure 3. The research
results have proved that it is worth exam-
ining the data from the same sub-industries
companies in several regions, with a focus
on large cities as the main market for those
companies’ products. Besides, we did not
take into account the effects of urban devel-
opment on land use, especially in sub-urban
and close-distance farmlands, which is a
promising field for future research. We plan
to examine the free open land market, de-
termine its relationship and impact on the
urbanization process, profits of companies.
The open land market is worth researching
further upon as it has a great impact on the
index of economic feasibility of land use by

purpose by food and processing industries
enterprise. The index of economic feasibil-
ity of land use by purpose relies upon the
following calculations, investments (inter-
nal, external), new enterprise start-up costs,
financial resources, labor and land resources
necessary and available to the enterprise.
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AHomayia. Cmamms npucesa4eHa 00C1iOHeHHH eKOHOMIYHUX Ma COYianbHUX 830EMO38>A3Ki8 MM
npoyecom ypbaHizauii ma 8UKOPUCMAHHAM 3eMerb CinbCbKo20CrnodapcoKo20 MPU3Ha4YeHHA 8 YKpaiHi.
Bapmo 3a3Ha4yumu, wo AK ypbaHizauis, mak i cinbcoKe 2ocriodapcmeo nompebyrome HO8UX 3emerb
0117 c8020 MalibymHb020 PO3BUMKY. BaM/1UBOIO0 YACMUHOI MAKO20 38)A3KY € eKO/02IYHA CKAaoosa
ma egpeKmusHe 8UKOPUCMAHHA HOABHUX PeCcypcie, a MAKOX BUKOPUCMAHHA 3eMesb Y KOHmMeKcmi
po3sumKky ypbaHisayii. A0xe npouec ypbaHisauyii Mmoxe 3a0amu 3HAYHO20 HE2AMUBHO20 811Uy HO
cmaH 3emMesnbHUX pecypcis. HayKosi 0ocnioxreHHs, HasedeHi 8 pobomi, 8U3HAYAOMb sKi eKOHOMIYHI
hakmopu ypbaHizauii € HalibinbWw aKMyanbHUMU 0715 3eMAEKOPUCMYBAHHSA 8 nepedMicmsax ma azpap-
HUX pe2ioHax YKkpaiHu. Cmamms 6600UMb MOHAMMS eKOHOMIYHOT A0UiIbHOCMI BUKOPUCMAHHS 3emerlb
30 YinboBUM MPU3HAYEHHAM MA 8UBYAE Ue Ha Npuknadi nionpuemcme xap4osoi ma nepepobHoi rpo-
mucaosocmi. OcHo8HUM 06’ekmom docnidxceHs byau 0bpaHi xap4yoea ma nepepobHa 2asy3i, OCKiNbKU
80HU € HalibinbwW nepcnekmusHUMU cghepamu 0758 MalibymHb020 eKOHOMIYHO20 PO3BUMKY KOXHHO20
KOHKpemHo20 pezioHy ma kpaiHu 3azanom. Li 2anysi, Kpim supobHUymMea dodamkoeoi apmocmi, 30ce-
peoxHeHi AK Ha iMrnopmi, Mak i Ha ekcriopmi 20moeoi NpPodykuii. Micma, 6e3 cymHisy, € OCHOBHUMU Cro-
HUBAYAMU XapP4OBUX MPOOYKMI8, i BOOHOYAC BOHU 8UB0OAMbL MPYO086i pecypcu i3 CinbcoKoi Micyesocmi.

Y uybomy 0ocnioreHHi Mu sus4anu 2n06a16Hy cumyauiro 8 YKpaii, K enauHyna ypbarizayia 21 cmo-
Aimma Ha aepapHuli cekmop KpaiHu. Yrpodosx ocmaHHix decamunime yeli cekmop nepexcusae WeuoKe
3POCMAHHS, Ha 8IOMIHY 8i0 MPOMUCI08020 MA 8UPOBHUHO20 ceKmopis, i momy 36inbUius piseHb BUKOPU-
CMGAHHA 3eMeslb Ha HAYiOHAMbHOMY pigHi. Xo4a 3a2asbHOHAUioHabHUU pigeHsb ypbaHizayii moxe bymu
He Halisuwyum y cy4acHiti icmopii (20-21 cmonimms), 8iH Npo0oex3cye 3HAYHO 8MAUBAMU HA HAUIOHATbHY
eKoHomiKy. Macuwmab ybo2o 8rsausy 8uxoOUMb 3a Mexi yiei 00CIOHUYbKOI pobomu, OCKinbKU 8iH CKAa-
daemoca 3 6020MosUMIPHUX OQHUX MA WUPOKO20 KO/ 830EMO3aneHHOCMel, 8KAOYHO 3 3AKOHOOG8HU-
MU ma pe2ynamopHUMU akmamu. Modesni 0ocnioieHs suMazarome 8UBYEHHS 8eUK020 0bcA2y OaHUX
ma ixXHix 830emM038’A3Ki8, momy 8 yili cmammi mu 3ocepedusnuca Ha MidNPUEMCMBAx Xap4osoi ma repe-
pob6HoI 2as1y3eli. BoHU 8UABU/UCA XOPOWUM M0s1i20HOM 0115 8UBYEHHS Modeneli 8nausy Ha ypobaHizayito,
a MaKox 3pobusnu OoyineHICMb MoOeno8aHHs binbl 8a}IUBoH. Y yboMy KoHmeKcmi bynu sus4eHi
ocobriugocmi modeneli 3eMaeKopuCMyBaHHs, OCKi/IbKU Xap4yo8a ma nepepobHa NpoMUCI080CMi BUKO-
pUCMo8yrOMb 3eMesTbHI Pecypcu ma MoXcyme 6ymu po3mawiosaHi AK y mMicmi, mpumiceKili 30Hi, mak iy
8i00aneHoMy azpapHOMY pezioHi. O4e8uOHO, ujo Micma ma nidnpuemMcmea hopmyroms eeauKkul nonum
Ha NpupoOHi pecypcu, pobo4y cusy ma iHaHco8i iHeecmuuyii.

Kntoyoei cnoea: ypbaHizauis, eKOHOMIKA, eKOHOMIYHE MOOEt0B8AHHSA, Cy4ydacHi npobaemu
micm, ynpaesniHHA 3emenbHUMU pecypcamu, 30Hy8AHHA, MPOCMOPOBE NAAHYBAHHA, cmpameziyHe
NAGHYBAHHS.

Vol. 11, N%4, 2020 BIOECONOMICS AND AGRARIAN BUSINESS ISSN 2707-3823 | 121



