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Seed Production of Winter Cereals - the Basis of National Selection
and the Task of Ukrainian Breeding Science in 2022

Oleksandr V. Zakharchuk™, Oksana V. Vishnevetska', Yevheniia Yu. lonitsoi?

'National Scientific Centre “Institute of Agrarian Economics”
03127,10 Heroiv Oborony Str., Kyiv, Ukraine

2Kyiv National Economic University named after Vadym Hetman
03057, 54/1 Peremohy Ave., Kyiv, Ukraine

» Abstract. The strategic importance of grain as a commodity in the domestic market and the main export agricultural
commodity determines the relevance of the study. Today, the problem of high-quality seed production in Ukraine has worsened,
as insufficient funding for the industry, outdated material and technical base of breeding organisations, scarce royalties and
lack of breeding payments threatens the development of Ukrainian seed production. The dynamic development of the industry
requires a more active and balanced policy in the industry, which would include state target programmes and the development
of the regulatory framework in terms of ensuring legal and transparent intellectual property rights to breeders and breeding
institutions. The purpose of the article is to analyse and assess the state of seed production of winter cereals and determine
the objectives of Ukrainian breeding science for 2022. The following methods were used in the research process: dialectical,
systematic approach, monographic, economic-statistical, tabular, graphical, empirical, comparative analysis, abstract-logical,
analytical forecasting. The state of seed production of winter cereals was studied and it was found that in Ukraine there are 583
varieties of wheat, 79 — barley, 55 —rye and 51 —triticale. Only 32% of wheat, 33.3% of triticale, 17.7% of barley and 5.5% of rye are
produced. Of these, Ukrainian is only 58.3% for wheat, 47.5% for barley and 15.5% for rye; the average annual need for winter
cereals in the regions of Ukraine and in the country as a whole was determined. 1.4-1.6 million tons of wheat, 122 thousand
tons of barley, 36 thousand tons of rye and 10 thousand tons of triticale are needed to ensure the sowing of grain in volumes not
less than the sown area; tasks for Ukrainian breeding science on the development of winter cereals for 2022 are set, which will
contribute to technical and technological support of breeders and seed producers, harmonisation and adaptation of the seed
industry of Ukraine to world standards, increase competitiveness and the export potential of Ukrainian seed production

» Keywords: grain production, conditioned seeds, selection, market, variety, seed production system, additional and basic
seed production

» Introduction

The national grain economy occupies a central place
in the country’s agricultural production [1] and guar-
antees its food security, which is why it is considered
an area of strategic importance. In addition, grain
production is the main activity for most agricultural
enterprises. Therefore, more attention should be paid
to the development of this activity. This will allow
agricultural enterprises to increase their profits. After
all, favourable geopolitical and territorial-economic
position, favourable soil and climatic conditions have
defined Ukraine as one of the main grain countries
in the world. At the same time, the volume of grain in
the export potential of the state is constantly grow-
ing. If in the 2013/2014 marketing year grain exports

from Ukraine amounted to 32.5 million tons, in
2019/2020 - 57.2 million tons [2]. That is why the
competitiveness of grain products will largely deter-
mine the competitiveness of Ukraine in the global
agricultural market. At the same time, qualitative indi-
cators of grain products and seed exports offered on
the market become especially important in market
conditions. This can be achieved primarily through
well-organised and efficient seed production of cereals
of Ukrainian selection.

In today’s conditions of agricultural production
there are many unresolved issues related to the pros-
pects for the development of conditional seed pro-
duction of grain crops in Ukraine. The main ones are: low

» Suggested Citation: Zakharchuk, 0.V, Vishnevetska, O.V., & Ionitsoi, Ye.Yu. (2022). Seed production of winter cereals — the basis
of national selection and the task of Ukrainian breeding science in 2022. Ekonomika APK, 29(2), 10-19.
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level of provision of Ukrainian agricultural produc-
ers with seeds of higher categories [3]; dominance of
imported varieties [4]; lack of mandatory declaration
of varietal production crops; imperfect legal norms
on royalty and selection payments in Ukraine; lim-
ited state support for the seed industry. The solution
of these problems will contribute to the provision of
national producers with seeds of Ukrainian selection,
the establishment of exports of winter cereals, addi-
tional investment in the development of selection
and seed production. They are gaining dynamism,
need more thorough research and identify ways to
solve them.

To determine the scale of problems in the field
of seed production and find ways to solve them, it is
necessary to analyse and assess the state of seed pro-
duction of winter cereals and set goals for Ukrainian
breeding science in 2022.

Based on the research, the current state of the
organisation of the system of winter cereal production
in Ukraine is summarised, proposals for improving the
current state of Ukrainian conditional seed production
are developed and the main tasks of Ukrainian selec-
tion for the future are formed.

Issues related to the development of the seed
industry, improving the efficiency of the seed sys-
tem and the further strategy of the industry are the
research of many Ukrainian and foreign scientists.

O.P. Caviglia, R.H. Rizzalli, ].R Monzon, EO. Garcia,
R.J.M Melchiori, J.J. Martinez, A. Cerrudo, A. Irigoyen,
PA. Barbieri, N.V. van Opstal, EH. Andrade [5] study the
increase of economic efficiency of production and yield
of grain crops depending on different agronomic meth-
ods of growing grain. Maximising yields through max-
imum use of various natural and logistical resources,
tillage technologies, crop rotations. Ensuring food
security for the world by increasing grain yields on the
same or smaller area and with minimal impact on the
environment.

In their studies, A. Klimek-Kopyra, M. Bacior,
T. Zajac [6] analyse the productivity of the main win-
ter cereals — wheat, rye and triticale. The role of win-
ter cereals in food security in both developed and
developing countries is considered. In addition, the
authors, like the previous ones, study the dependence
of winter cereal yields on natural factors such as natural
disasters, droughts, diseases and pests.

The same researchers study the nutritional value
and yield of single and interspecific grains and their
impact on overall crop productivity.

A.-]. Albert, M. Bitomsky, L. G6tzenberger,
O. Mudrak, J. KlimesSova [7] study the reproduction
of grass seeds and their productivity depending on
their growing conditions, species, and M.B. Khan,
A. Khaliq [8] — the economic efficiency of growing
depending on crop rotations.

J.B. Ang, PG. Fredriksson [9] studied the effi-
ciency of wheat production on family farms, and
D. Nabuuma, C. Reimers, K.T. Hoang, T.J. Stomph,
K. Swaans, J.E. Raneri [10] - the role of seed systems
in providing seeds to the same category of farms.
They include in seed systems technologies, organi-
sational institutions, market and non-market institu-
tions through which seeds are accessed. The official

Zakharchuk et al. @

seed system is guided by plant breeding and breed-
ing methodologies, which are mainly used by the
public or private sector, including official regulation,
certification and laws. Small farms, in their opinion,
regardless of geographical affiliation, usually do not
use conditioned seeds, conditioned upon its high cost.
The use of certified seeds is typical of large and medi-
um-sized agricultural producers.

The role of seed systems in the development of
agricultural production and providing agricultural pro-
ducers with certified seeds was considered by Ukrain-
ian scientists Y. Lupenko, A. Hutorov, O. Dorokhov
and, in fact, O. Zakharchuk [11]. The main directions
of their research are the analysis of the current state
and prospects of seed production development in
Ukraine; creation of an integrated market infrastruc-
ture of plant varieties, all components of which would
work in a coordinated economic regime and ensure
the most efficient sale of seeds and risk sharing in the
process of its production and sale; solving the problems
of commercial turnover of seeds and planting material
and payments for the use of intellectual property.

In the analysed studies on the topic of seed
production, mainly agronomic and, rarely, economic
studies are presented. Therefore, the results presented
in the article are relevant, timely and necessary.

» Materials and Methods

The methodological basis of the study is the dialec-
tical method of cognition and a systematic approach
to the study of economic features of seed production
in Ukraine. At the same time, the following methods
were used in the research process: monographic (in
highlighting the views of scientists on the issues and
problems studied in the work, in analysing the cur-
rent state of production of winter grain seeds); eco-
nomic and statistical (to study the specific features of
the development of winter cereal production in the
NAAS system, to reflect the state of Ukrainian seed
production in quantitative and cost terms through
a system of absolute and relative indicators); tabular
and graphical (with visual display of research results
in the form of figures and tables), empirical (for
a comprehensive assessment of the effectiveness of
seed use); comparative analysis (to identify the main
problems of seed production of winter cereals in
Ukraine); method of analytical forecasting (to deter-
mine the tasks and recommendations on the organi-
sational and economic mechanism of seed production
in Ukraine), abstract and logical (generalisation and
formulation of conclusions).

The main stages of the study are: analysis and
systematisation of research of Ukrainian and foreign
scientists on grain production and seed production
of grain crops; analysis of production of conditioned
seeds of winter cereals in Ukraine by producers, vari-
eties and volumes; the share of seeds of Ukrainian
selection in the total volume of winter grain seeds
was determined; the average annual need for win-
ter grain seeds s calculated considering the sown
areas by regions and sowing norms by regions of
Ukraine; the main tasks were identified and recom-
mendations were made to improve the condition
of Ukrainian conditional seed production to adapt
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it to world requirements and strengthen its export
potential.

The average annual need for seeds for the main
types of winter cereals was determined considering
the sown areas by regions of Ukraine and sowing rates
for each of the crops.

The information base of the research was the
works of Ukrainian and foreign scientists, reference
and information publications, materials of scientific
and practical conferences, information and analyt-
ical materials of research institutions, materials of per-
sonal observations of the authors.

Calculations were made based on the Ministry
of Agrarian Policy and Food of Ukraine (production
of conditioned winter grain seeds in general and by
regions, producers, varieties, volumes of Ukrainian
and foreign seeds) [4], State Statistics Service (sown
areas) [12], Ukrainian Institute examination of plant
varieties (number of varieties in the state register) [13]
and own calculations.

» Results and Discussion

The strategic importance of grain seed production is
revealed through the system of functioning and devel-
opment of the country’s grain economy. Cereal seeds
as sowing material are a prerequisite for the grain pro-
duction process and cannot be replaced by any other
factor of production. One of the main factors in the
intensification of grain production is high-quality sow-
ing material and high-yielding varietal resources of
national selection. They are the main factor in obtain-
ing high yields and expanding the process of grain pro-
duction in a sharp reduction in the application of mineral
and organic fertilizers, plant protection products [14,
p.221].

Because productive varieties and conditioned
seeds of grain crops are one of the key and indispensable
factors influencing the intensification and expansion
of the grain production process. Among winter cere-
als, productive varieties are those that have not only
high yields, but also resistant to freezing and drought,
diseases, adapted to a certain natural and climatic
zone. Among the varieties of winter wheat are: Bog-
dana, Podolyanka, Wisdom of Odesa, Katrusya of
Odesa, Astarta; Sofia Kyivska, League of Odesa, Land-
scape, Oranta Odesa, Shestopalivka (Ukrainian), RZHT
Reform, Skagen, Julia, Tobacco, Kubus, Patras, Artist
Ethan, KVS Jersey (foreign); winter barley Ninth Shaft,
Snow Queen, Worthy and Valkyrie (Ukrainian), Luran,
Leicester, KVS Tenor, Lucien, Isocel, Highlight, Hannelore,
Maibrit (foreign) [4].

According to the Law of Ukraine “On Seeds
and Planting Material” of 12/26/2002 No. 411-1V
“conditioned seeds — seeds whose varietal and sow-
ing qualities meet the requirements established by
legislation in the field of seed and nursery” [15]. In
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Ukraine, DSTU 2240-93 [16], DSTU 2949-94 [17] and
DSTU 4138-2002 [18] are legally approved. These are
the standards according to which the produced, cer-
tified and sold seeds are controlled.

Intensification of grain production in today’s
conditions, according to I.V. Kuzmenko [19] is also
possible by mastering modern innovative technolo-
gies. The same opinion is shared by other research-
ers. E.N. Simonyan and M.O. Yandola [20] in the first
place put innovative technologies and, at the same
time, emphasise the impossibility of their imple-
mentation conditioned upon limited funding for the
industry. And it is impossible to disagree with this,
because the lack of state programmes for the devel-
opment of the industry, outdated material and tech-
nical base of breeding institutions and the lack of
royalties and breeding payments make it impossible
to renew production at a sufficient level for modern
conditions. This indicates that the focus today should
be the system of economic relations in the field of
seed production of grain crops, as a separate organ-
isational and economic link of the grain complex of
the state.

From the agro-technological and produc-
tion-economic standpoint, the main task of the seed
industry, both grain and other crops, is to reproduce
(produce) seeds of high-yielding varieties, to preserve
and improve its purity and yield properties. The level
of efficiency of an important and integral component
of the grain production system — the process of variety
replacement and variety renewal [21] depends on the
efficiency of the system of seed production of grain
crops.

An important role in increasing the yield and
gross harvest of grain products is played by win-
ter cereals, which are the basis of food security and
a source of strategically important raw materials
for many branches of the processing industry. In
addition, they play a special role in providing a forage
base. Winter cereals occupy about 7.5-8.0 million
hectares of crops [12]. Winter wheat is the leader in
terms of sowing and gross harvest in world grain pro-
duction with a sown area of up to 6.9 million ha [12].
In Ukraine, it is the main food and export crop. Also
winter cereals include winter barley (sown area of
about 1.0 million hectares), winter rye (sown area
of 150-200 thousand hectares) and winter triticale
(sown area of 10-15 thousand hectares) [12].

In 2021, the production of certified seeds of
winter soft and durum wheat amounted to 112.1 thou-
sand tons, including its imports amounted to 0.6 thou-
sand tons, as well as 39.2 thousand tons of seeds of
foreign selection produced in Ukraine ( Table 1). The
share of Ukrainian seed production was 65 % (73,3 thou-
sand tons) of the total result. It has decreased by almost
20 % over the last decade.
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Table 1. Production of conditioned seeds of winter wheat in Ukraine for sowing in 2022

Ukrainian production . .
Forelgr.l product}on Total
Ukrainian selection Foreign selection of foreign selection
Regions
Tons l\IuI(I)lfber Tons Numbgr of Tons N““?b‘?r of Tons Numbgr
varieties varieties varieties of varieties

Vinnytsya Region 1927.2 23 1604.0 11 - 3531.2 34
Volyn Region - - 1788 10 - - 1158 10
Dnipropetrovsk Region ~ 8126.1 36 1275 8 - - 9401.1 46
Donetsk Region 1497.9 17 0 - 120 - 1497.9 17
Zhytomyr Region 394.5 6 2845.0 10 1.2 3 3240.7 19

Zakarpattia Region 1 - 10.5 - - - 10.5 1
Zaporizhzhya Region 3285.3 28 - - - - 3285.3 28
Ivano-Frankivsk Region - - - - - - - -
Kyiv Region 4247.7 69 1760.0 22 191.46 16 6199.2 92
Kirovograd Region 165.1 10 848.2 4 - - 1013.3 14
Luhansk Region 550 9 - - - - 550 9
Lviv Region 174.9 8 110.0 1 - 284.9 9
Mykolayiv Region 4604.4 46 - - - - 4604.4 46
Odesa Region 10755.4 94 520 4 - - 11275.4 98
Poltava Region 9091.4 40 2322.4 12 84 7 11497.8 59
Rivne Region - - - - - - - -
Sumy Region 900.1 14 303.3 4 - - 1203.4 18
Ternopil Region 957.2 11 17188.7 43 199.0 9 18145.9 54
Kharkiv Region 17309.1 84 106 3 - - 17415.1 87
Kherson Region 3625.5 42 90.9 2 - - 3716.4 44
Khmelnytsky Region 849.6 14 8351.6 33 11.0 3 9201.2 47
Cherkasy Region 3675.0 32 94.5 11 10.5 5 3780 41
Chernivtsi Region - - - - - - - -
Chernihiv Region 1129 13 - - - - 1129 13
Total in Ukraine 73266.4 266 39218.1 103 617.16 33 112140.7 369

Source: calculated by the author based on ITC data [32]

The total demand of agricultural producers for
winter wheat seeds is 1.5-1.6 million tons. If we assume
that only two thirds of the produced conditioned seeds
are sold (average percentage of sales of conditioned
seeds by research institutions of NAAS), it will be about
92 thousand tons (5.8% of total demand). On average in
the European market, this share of conditioned seeds
is about 50% [22].

The largest producers of conditioned seeds of
national selection among the regions of Ukraine are
Kharkiv (17.4 thousand tons), Dnipropetrovsk (11.6 thou-
sand tons), Odesa (10.7 thousand tons), Poltava (9.4 thou-
sand tons) and Kyiv (5.4 thousand tons) regions, foreign
selection — Ternopil (16.2 thousand tons), Khmelnytsky
(9.9 thousand tons), Kyiv (3.9 thousand tons) and Zapor-
izhia (3.3 thousand tons) area. The largest number of cer-
tified imported seeds in Kyiv region is 1.1 thousand tons
(73% of the total volume of imported winter wheat
seeds) [4].

Production of conditioned seeds in the regions
is closely connected with the presence of scientific
breeding centers of the National Academy of Agrar-
ian Sciences. Thus, in the Kharkiv region there is the
Institute of Plant Breeding named after V.Ya. Yur-
yev of the National Academy of Agrarian Sciences of
Ukraine, in Dnipropetrovsk region — Institute of Grain
Crops of the National Academy of Agrarian Sciences
of Ukraine, in Odesa region — Breeding and Genetics
Institute-National Center for Seed and Cultivar Inves-
tigation of the National Academy of Agrarian Sciences
of Ukraine [23].

The most productive varieties of winter wheat in
recent years were Bohdana, Novosmuglyanka, Astarta,
Zhytnytsia Odesa, Katrusya Odesa, Zysk, which exceeded
the yield of 10 t/ha and more [4]. They were produced
by the Institute of Plant Physiology and Genetics of
the National Academy of Sciences of Ukraine (Kyiv)
and the Breeding and Genetics Institute — National
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Center for Seed and Cultivar Investigation of NAAS
(Odesa).

Of the Ukrainian hybrids, the best sold in 2021
were: Bohdana (7707 tons), Podolyanka (4697 tons)
Astarta (2064 tons), Sofia Kyivska (1867 tons),
Novosmuglyanka (1231 tons), producer - Institute of
Plant Physiology and Genetics of the National Acad-
emy Sciences of Ukraine; Wisdom of Odesa (4011 tons),
Katrusya of Odesa (2338 tons), League of Odesa
(1658 tons), Oranta of Odesa (1657 tons), Zysk (1401
tons), producer — Breeding and Genetics Institute —
National Center for Seed and Cultivar Investigation of
NAAS of Ukraine; Landscape (1658 tons), producer —
National Research Center “Institute of Agriculture of
the National Academy of Agrarian Sciences”; Shesto-
palivka (1638 tons), producer — Private Agricultural
Breeding and Research Enterprise “BOR” [24].

The most common varieties of winter wheat

for sowing in 2022 were also such foreign varieties as
RZHT Reform, Kubus, Skagen, Colonia, KVS Jersey,
Mescal, Praktik, Rebel, Bonanza and Felix. These vari-
eties account for a significant share of Ukrainian agri-
cultural production, which is growing dynamically.
The main foreign companies operating in the Ukrainian
seed market are: RAJT 2n (France), Nickerson Interna-
tional Research SNA (France), Zaaten Union Romania
Srl. (Romania), Seyet Planteforledling I/S (Denmark),
Nordic Sid A/S (Denmark), Deutsche Zaatferedelung
AG (Germany) and Zaatsucht Donau Hes.m.b.H. &
CoCG (Austria). French, Czech, German, Danish and
Austrian selections are represented in Ukraine [4].

In total, in Ukraine, according to the State Reg-
ister of Plant Varieties [4] suitable for distribution
in Ukraine, 583 varieties of durum and soft winter
wheat, 79 varieties of winter barley, 55 varieties of
winter rye and 51 varieties of winter triticale (Table 2).

Table 2. Number of winter grain varieties used for additional seed production for the 2022 harvest

TOTAL VARIETIES NAAS
» » 8 ) n L @
o= O — 2 I o %) 15 %) EON =S
£3 £8 ¢ 5§ s €53 g = 5S¢
g = LB 9 g = = L8 Lo T E S
= 5o = s O xS 5 2 Z 2 58 % 2 SEES
Cultures > 2 Sg59 = S g I 9 S8 Z 8 SE g3
7] (5 = = = 12} (5}
T 7 3 L3 © o3 S L8 35 B bS5 S c7T g
o0 5 @ o B 9 == = B B o~ 9O »
5 2 B 54 550 5253 5 &8 2 52 8¢
Q o o e g S o 9 2 S = 5 o o3 2 < L
2 £ A % £ 8 - 58 8 £S5 2 A
E S ELs o g & Efg E” ¢ @25
Zz & z = IR = = Z. = =B 8
Winter wheat 583 188 32.2 338 97 28.7
Winter barley 79 14 17.7 29 5 17.2
Winter wheat 55 3 5.5 34 3 8.8
Winter triticale 51 17 33.3 37 14 37.8
Total 768 222 28.9 438 119 27.2

Source: calculated by the author based on ITC data [32]

The number of varieties used for the produc-
tion of additional seeds for winter wheat is 32.2%, for
winter triticale — 33.3%, for winter barley — 17.7%, and
for winter rye — the least, only 5.5%. A low percentage
indicates that not all varieties registered in the Register
of Plant Varieties [19] are primary seed production.
This is explained by both the demand for this type
of product and its commercialisation. There are “still-
born varieties” that are only produced for “demon-
stration” activities of enterprises or institutions, also,
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there are varieties that are 15-20 years old or more,
and they are only maintained in the Register by paying
the relevant payments (for Ukrainian breeding public
institutions, they are not significant — 20-50 UAH per
year). It should also be considered that primary seed
production of foreign varieties is primarily carried out
in their countries of origin, and basic seeds (super-
elite and elite) and certified of different generations
are already imported to Ukraine (Fig. 1).
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Figure 1. Production of conditioned seeds of winter cereals in Ukraine in 2021 (additional, basic and certified)

Source: calculated by the author based on ITC data [4]
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The share of Ukrainian seeds in the total volume
of winter grain seeds was 58.3%, including 63% for
winter wheat, 47.5% for barley and 15.5% for rye.
Seeds are a commodity of production demand from
seed farms, which lead to its reproduction, and from
direct producers, who use it as a resource in produc-
tion. To study the demand for varietal seed resources,
we first analysed the average annual demand, namely
its material component — the seeds of winter cereals
for all categories of farms.
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To ensure the demand for varieties and seeds
of winter cereals, it is estimated that 1.4-1.6 million
tons of wheat seeds, 122.0 thousand tons of barley,
36.0 thousand tons of rye, and 10 thousand tons of
triticale are needed (Table 3). The annual amount
of varietal seed material required for sowing winter
cereals in volumes not less than in the context of the
regions of our state is calculated according to the sown
areas of these crops.

Table 3. Average annual need for seeds of winter cereals

. Soivl\ilggzalr’ea The need for Including:
No. Region all, thousands .
thousand Wheat Barley Rye Triticale
hectares oftons
1 Vinnytsia 324.3 84.3 72.7 8.8 2.0 0.8
2 Volyn Region 183.8 31.1 27.5 0 3.1 0.5
3 Dnipropetrovsk 677.2 133.2 119.9 13 0.3 0
Region
4 Donetsk Region 396.8 89.1 82.5 4.6 1.0 1.0
5 Zhytomyr Region 154.7 29.8 24.4 0.2 5.2 0
6 Zakarpattia Region 24.4 6.4 4.4 2 0 0
7 Zaporizhzhya Region 795.1 132.5 125.5 6.8 0.2 0
8 Ivano-Frankivsk 51.1 11.6 10.3 0.8 0.5 0
Region
9 Kyiv Region 209.1 60.5 58.0 0.4 1.6 0.5
10 Kirovograd Region 469.2 83.3 70.8 12.2 0.3 0
11 Luhansk Region 308.9 57.8 56.3 0.4 0.6 0.5
12 Lviv Region 172.5 32.1 28.9 1.2 2.0 0
13 Mykolayiv Region 703.0 135.6 114.8 20.6 0.2 0
14 Odesa Region 836.2 159.1 130.3 28.4 0.4 0
15 Poltava Region 256.3 60.7 58.1 1.6 1.0 0
16 Rivne Region 134.0 25.0 21.8 0.2 2.7 0.3
17 Sumy Region 182.9 40.1 37.5 0 1.8 0.8
18 Ternopil Region 201.7 41.8 38.7 1.6 1.5 0
19 Kharkiv Region 599.0 106.2 100.1 0.6 0.6 4.9
20 Kherson Region 613.2 113.7 101.9 11.2 0.6 0
21  Khmelnytsky Region 207.0 45.6 40.5 24 2.5 0.2
22 Cherkasy Region 234.4 58.9 56.1 1.8 1.0 0
23 Chernivtsi Region 36.7 10.3 7.9 2.2 0.2 0
24 Chernihiv Region 201.3 43.7 35.5 1 6.6 0.6
TOTAL 7972.8 1592.4 1424.4 122.0 35.9 10.1

Source: calculated by sources [12; 25]

The national seed market can be described as
fairly balanced, although at the beginning of the mil-
lennium it was an oversaturated market, the share
of the final balance before consumption was almost
50% [22]. The reason for this was the low purchasing
power of agricultural producers in the market of con-
ditioned seeds and the possibility of one-time pur-
chase of certified seeds with its subsequent long-term
use without renewal, 5-8 years).

M. Suchek [26] also insists on the need for
varietal replacement and varietal renewal. He also
claims that the energy of the variety works on yields
only for the first three years. Because only condi-
tioned upon genetic potential it is possible to increase
yields by 1-2 t/ha.

To stimulate demand in the seed market, efforts
should be made to support the demand of Ukrain-
ian grain producers for high-category seeds, as the
condition of sown seeds has not deteriorated in recent
years. At the same time, the yield of each subsequent
reproduction decreases on average from 0.5 to 1.5 t/ha
per year [26].

Therefore, it would be positive to improve the
demand of the final consumer of grain seeds, the
implementation of state programs for the formation
of varietal plant resources and selection in crop pro-
duction, including selection in primary crop, which
operated in Ukraine until 2012. Positive was the par-
tial reimbursement of agricultural producers of vari-
etal allowances for purchased conditioned seeds in
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research institutions, research farms of universities,
which was carried out within the funds allocated from
the state budget for these purposes, which is currently
canceled.

Author’s research on the financing of state
programmes, in the main ideas coincide with the
opinion of V. Kyrychenko — Director of the Institute of
Plant Breeding named after V.Ya. Yuryev of the NAAS
of Ukraine [27]. He claims that without financial sup-
port, breeders are left alone with their initiatives and
achievements. Because the innovative development
of any industry requires high-level state support. He
agrees with us that seed production in Ukraine can
be revived by funding NAAS research institutions on
a competitive basis; modernisation and updating of
the material and technical base of scientific institu-
tions and networks; improvement of legal aspects of
NAAS research institutions and their harmonisation
with European standards on the basis of public-pri-
vate partnership — resumption of the programme
of state support for the production of high-genera-
tion seeds and creation and storage of seed funds on
a competitive and transparent basis; adaptation of
the seed industry of Ukraine to the relevant world
requirements for seed production and certification,
accession to all OECD seed schemes; strengthening
the export potential of Ukrainian seeds by increas-
ing its competitiveness in terms of quality, and elim-
inating bureaucratic barriers to seed access to the
international market; systematic varietal renewal
and varietal change, using seeds of exception-
ally high generations, F1 hybrids and first and sec-
ond generation in self-pollinating crops.

The study of varietal crops shows that varie-
tal resources in agricultural enterprises are mainly
formed based on own reproductive seed production
and commercial crops. Conditioned seed production
in all crops is only from 5% to 8%, respectively [3].
In general, it occupies about 10.0-12.0% of varietal
crops of all crops in Ukraine. But in terms of crops,
this percentage differs [13].

With limited domestic demand for grain seeds,
it would be important to develop aggregate export
demand at the expense of foreign consumers of Ukrain-
ian seeds. However, the opportunities for Ukrainian
seed market operators to enter foreign markets are lim-
ited conditioned upon:

— low awareness and financial capacity of breed-
ers to transfer their varieties for testing to potential
foreign consumers;

— non-membership in or membership in a number
of international trade organisations;

— non-compliance with accepted European and
world quality standards for certification;

- low solvency of potential consumers of seeds
in the CIS countries, which are the primary potential
buyers;

— weak marketing of foreign markets, especially
European and North American.

However, the limited possibilities do not mean
the absolute futility of their search. Ukraine has always
been a supplier of conditioned seeds to regions of the
Soviet Union that had less favourable conditions for its
production. The payment crisis, the construction of new
borders and expert duties have significantly affected
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agricultural producers of all newly formed states,
and have sharply limited the possibility of Ukrain-
ian seed exports. Those countries that have more
developed systems of breeding and seed production,
in 25-30 years, gradually abandoned imports and
switched to self-sufficiency of their own seeds.

In the future, it is also possible to resume the
export of Ukrainian seed material to the countries of
Central Asia and North Africa, where there is a sig-
nificant potential market capacity and liberal trade
rules. Ukraine can take a leading place in this field.
Cereal seeds (wheat, barley, rye, buckwheat and millet)
are especially popular in the Asian and North African
markets.

All developed countries finance from the budget
basic research as the most expensive. Private breed-
ing establishments compete to improve the discov-
ery, usually only after a fundamental study has been
done. This is especially true for the process of breed-
ing new varieties and hybrids. In most western coun-
tries, only a breeder has the right to reproduce and
sell conditioned seeds. This contributes to the inten-
sification of seed production and its civilized market
circulation. And government support, protection of
plant variety rights and royalties provide an opportunity
to conduct research and accelerate the supply of new
innovative varieties and hybrids to the market.

The lack of construction of a similar system in
Ukraine in the near future will lead to a loss of prior-
ities, chronic backwardness of the breeding industry
and further dominance of foreign breeding varieties.
Given the limited budget funding, the introduction
of a system for collecting royalties and selection pay-
ments and their 100% payment by agricultural pro-
ducers may support the protection of the interests of
breeding centers and breeders in Ukraine.

The main tasks of Ukrainian breeding science
for the revival of Ukrainian breeding in 2022 should
be: improving the technical and technological support
of breeders and agricultural producers, developing
recommendations for modern technologies for grow-
ing agricultural products in different climatic zones
of the country; improving the legal aspects of the
activities of research institutions of NAAS and NAS
based on public-private partnership; adaptation of
the seed industry of Ukraine to the relevant world
requirements for seed production and certification,
accession to all OECD seed schemes; strengthening
the export potential of Ukrainian seeds of national
selection by increasing its competitiveness in terms
of quality, and eliminating bureaucratic barriers to
entry of seed products on the international market.

Eight OECD Seed Schemes have been identi-
fied according to the groups of cultivated plant spe-
cies: Grasses and Legumes scheme, Crucifers and
other Oil or Fibre species scheme, Cereals scheme,
Sugar and Fodder Beet scheme, Subterranean clo-
ver and similar species scheme, Maize scheme, Sor-
ghum scheme, Vegetable scheme. They set out the
requirements for the propagation of basic and certi-
fied seeds, approved as satisfactory for varietal iden-
tity and purity. They are applied at the official level and
cannot be lower than those set by each Scheme [28].

By participating in Schemes for the Varietal
Certification of Seed, seed operators can produce




and certify seeds of these crops in accordance with
international standards and participate in world seed
trade using OECD labels and certificates recognised
by 60 OECD member countries. OECD certification
is used for varieties that meet the requirements of
DUS (difference, uniformity and stability). In this
way, schemes during the process of propagation,
processing, etc. ensure the preservation of purity
and originality of the variety. Each Scheme includes
anumber of Rules and Regulations aimed at ensur-
ing varietal certification of seeds, except for the Veg-
etables scheme, according to which seeds defined as
“Standard Seeds” in general trade cannot be certified,
but may only to be controlled, in particular: require-
ments for the production of basic and certified seeds
in accordance with the Seed Schemes; field inspection
of seed crops; seed batch size; marking and issuance of
single varietal documents recognised by 60 countries
participating in the OECD Seed Schemes [28].

In Ukraine, at the time of creation of new scien-
tific and innovative centers for propagation of condi-
tioned seeds in different regions of the country based
on already established seed plants, introduce man-
datory declaration of varietal crops by agricultural
producers who own agricultural land of 25 hectares
and more, increase the role professional public organ-
isations of Ukraine in terms of registration of license
agreements and royalty payments, including con-
trol, registration and introduction of the database of
seed and commodity crops in terms of varieties and
hybrids.

» Conclusions

The research presented in the article shows that
despite the strategic importance of the seed industry
in Ukraine, it has accumulated a number of problems.
The main problem is the dominance of foreign varie-
ties. Although Ukrainian varieties are better adapted
to the natural and climatic conditions of Ukraine, the
share of additional seeds of Ukrainian winter grain
selection is less than 60% more resistant to drought
and germination. The advantages of foreign varieties
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are higher yields, resistance to diseases and pests,
transportability and appearance of marketable prod-
ucts. The share of varieties of scientific institutions of
NAAS of Ukraine, which are engaged in additional seed
production is only 28.7% — for winter wheat, 17.2% — for
winter barley, 8.8% — for rye and 37.8% — for triticale.

The average annual need for winter grain
seeds was determined according to the sown areas
by regions and in Ukraine as a whole. In total, it is
1.4 million tons of wheat, 122 thousand tons of bar-
ley, 35.9 thousand tons of rye and 10.1 thousand tons
of triticale.

Demand for seeds is determined by the pur-
chasing power of Ukrainian agricultural producers.
Today, varietal crops are formed mainly conditioned
upon their own reproductive seed production from
commercial crops. The share of used conditioned
seeds is only 5-8 %.

In conditions of limited domestic demand for
seeds of Ukrainian selection, it is important to develop
external. Potential buyers of grain seeds are from Asia
and North Africa.

Given a number of problems that have accu-
mulated in the industry, the task for Ukrainian breed-
ing science for 2022 has been identified. The results
of their implementation are aimed at: improving
the material and technical base of breeding institu-
tions, especially those belonging to NAAS. It pro-
vides for the acquisition by research institutions of
new, modernisation of existing small breeding and
seed processing equipment, devices and equip-
ment; improving the legal norms for the payment
of royalties and selection payments, considering the
experience of their use in the world, which could be
directed to the development of the industry; adap-
tation of modern technologies to their use in differ-
ent natural and climatic zones; adaptation of the seed
industry to the world requirements for seed produc-
tion and certification and accession to the OESD. This
will open great prospects for Ukrainian seed exporters
on the world market and strengthen Ukraine’s export
potential.
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HaciHHULTBO 03UMMUX 3€PHOBUX KYJIbTYP — OCHOBA AiASIbHOCTI
HauioHaNbHOI cenekKuii Ta 3aBAaHHA YKPaiHCbKOI ceneKWinHoi
HayKu y 2022 poui

OnekcaHap BacunboBu4 3axapuyK', OKkcaHa BacuniBHa BuwHeBeuUbKa',
€BreHia IOpiiBHa loHiLoN?

"HauioHanbHUM HAayKOBUW LEHTP «IHCTUTYT arpapHOi EKOHOMIKM»
03127, Byn. lepois O6opoHwU, 10, M. KuiB, YkpaiHa

2KMiBCbKMWM HaLiOHANIbHMI EKOHOMIYHUI YHIBEPCUTET iMeHi Baavma leTbMaHa
03057, npocn. MepeMoru, 54/1, M. Knis, YkpaiHa

» AHoTauiqa. CrpareriyHe 3Ha4YeHHs 3€pHA SIK TOBApy Ha BHYTPIIIHbOMY PUHKY Ta OCHOBHOTO €KCIIOPTHOTO
CiJIbCHKOrOCIIOAAPCHKOr0 TOBApy BU3HAYA€ AKTYaJIbHICTh AociaimkeHHsA. Ha choromni mpobsema BHpPOOHHUIITBA
BUCOKOSIKICHOTO HaciHHsA B YKpaiHi 3arocTpusacs, ajske HefpocTaTHe (piHaHCyBaHHA rajysi, saacTapisa marepiajabHo-
TexHiYHA 0a3a CeJIeKI[IHHUX OopraHisalliii, Mi3epHiChb POSITHUX Ta BiJICYTHICTHb CEJIEKIIHHUX IJIaTeKiB CTaBUTH TIiJT
3arpo3y po3BUTOK YKPATHCHKOTO HACIHHUANTBA. JIMHAMIYHUI PO3BUTOK rayly3i BUMarae Oi/IbIll akTUBHOI Ta 3BaYKEHOT
MOJITUKM B rajysi, fika BK/O4Yasga 0 JepskaBHi LIJbOBI NporpaMu Ta PO3BUTOK HOPMAaTUBHO-IIPABOBOI 0a3u B
yacTuHi 3abe3neyeHHs1 3aKOHHUX Ta IPO30PUX IIPaB Ha iHTeJIEKTya/IbHY BJIACHICTh CeJIEKI[iOHEpaM Ta CeJIeKIiHHUM
ycraHoBaM. MeTa cTarTi — mpoaHaJsidyBaTHd Ta HaJaTH OILiHKY CTaHy HACiHHUITBA O3MMHUX 3€PHOBUX KYJETYP
I BU3HAYUTHU 3aBIAHHs YKPaTHCBKOI cesieKIiiiHOI Hayku Ha 2022 pik. ¥V mpoleci ZOCHiKeHHsI BUKOPUCTAHO TaKi
MeTOAM: TiaJeKTUYHWUM, CUCTEMHHH Minxix, MoHOrpadidHNN, €KOHOMIKO-CTaTUCTUYHUH, TaOJUIHUN, TpadidHmii,
eMIIipUYHNM, TOPIBHAIBHUN aHaTi3, abCTPaKTHO-JIOTiYHIH, aHATITHYHE IIPOTHO3YBaHHS. JIOCTi)KeHO cTaH HaCiIHHUIITBA
03UMUX 3€PHOBUX KYJIBTYP i BUABJIEHO, 1110 B YKpaiHi 583 copTu nieHutsj, 79 — s4MeHIo, 55 — )kuta ta 51 — TpUTUKajIe.
BupoOHHUIITBO 100a30BOT0 HACIHHSA 3AiCHIOETHCSA JTUIIIE 10 32 % COPTIB miteHuIti, 33,3 % — Tpurukasie, 17,7 % ssuMeHI0
Tab5,5 % skuTa. 3 HUX yKpaiHChKe CTAaHOBUTB jinie 58,3 % ro nieHutti, 47,5 % —1o suMeHio ta 15,5 % —110 3KUTy; BU3HAYEHO
cepeJHbOpPiYHY IoTpely B HACiHHI 03MMMX 3epHOBUX 10 perioHax YKpaiHu Ta B IiJIoMy 110 KpaiHi. [l 3abe3neyenHs
TIOCiBY 3€pHOBHX B 00CsATaX, He MEHIIINX II0CIBHUX IJIOIT He0OXigHO 1,4-1,6 MJTH T. e HUTIT, 122 THC. T. A9MeHIo, 36 THC. T.
skuTa Ta 10 THC. T. TpUTHKAE; COPMOBAHO 3aBIAHHS [IJTsI YKPATHCHKOI CeJIEKITITHOT HAyKH IIIO/I0 PO3BUTKY HACIHHUIITBA
03UMHX 3€PHOBUX KYJIBTYp Ha 2022 piK, AKi COPUATUMYTH TeXiKO-TeXHOJIOTiYHOMY 3abe3leueHHI0 ceJIeKI[ioHepiB Ta
BUPOOHUKIB HAciHHs, rapMOHi3arlii Ta afganTanii HaciHHeBOI raay3i YKpaiHu J0 CBiTOBHX CTaHIAPTIB, MiIBUIIEHHIO
KOHKYPEHTOCIIPOMOSKHOCTI Ta 301/IbIII€eHHIO eKCIIOPTHOT'O IOTeHIialy YKpaiHCbKOro HaCiHHUIITBA

» Knio4oBi cnoBa: 3epHOBHPOOHMIITBO, KOHIUIIHE HACIHHSA, CEJIEKITisI, pUHOK, COPT, CUCTeMa HAaCIHHUIITBA, 100a30Be
Ta 6a30Be HACIHHUIITBO
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» Abstract. Progressive development of the dairy industry requires improving technologies of feed production, keeping,
feeding, increasing livestock and breeding work on farms, the genetic potential of breeds, milking cows, storing and
processing milk and producing the necessary range of dairy products. Successful implementation of these technological
processes requires an effective system of innovative support for dairy production, for which the scientific developments
of the National Academy of Agrarian Sciences of Ukraine are important. At the same time, the ability of dairy enterprises
to innovative development is determined by the transformation of their economic mechanism through the introduction
of technical, organisational and managerial achievements in the field of technology. The purpose of the article is to
study the current realities, opportunities and forecast the main dimensions for the intensification of innovative activities
of dairy enterprises in Ukraine. A number of methods were used in the research process: monographic; comparative
analysis; prognostication; tabular; settlement and constructive; graphic, abstract-logical. The existence of an adapted
system of innovative support is established and scientific developments of control in the selection of raw milk, vitamin
naturalisation of milk, technologies of production of dietary dairy products, automation of production processes, heat
treatment of milk using modern packaging materials to extend its shelf life, introduction of innovative methods in
operational activities, personnel development, marketing and logistics, the use of which should be extended in the system
of economic mechanism of functioning and development of the dairy industry. The forecast indicators of the raw material
base of the dairy industry of Ukraine, which in 2025 will remain at the level of 2020 and will amount to 9287 thousand
tons, with an increase in milk production in agricultural enterprises by 13.0% and a decrease in households by 5.0%. The
necessary volumes of raw material production have been established to ensure the production capacity of milk processing
enterprises and the rational norm of consumption of milk and dairy products. The dynamics of forecast indicators of dairy
production in Ukraine is constructed. The priority target guidelines of the strategy of intensification of innovative activity of
milk processing enterprises are substantiated. An algorithm for increasing the innovative activity of a processing enterprise
is proposed. These approaches and research results can be used by public and sectoral authorities in the organization of
monitoring and development of priority measures to intensify the innovative activities of Ukrainian dairy industry
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» Introduction

It is possible to provide the population with dairy
products only under the condition of stable and bal-
anced development of the market of milk and products
of its processing. The functioning of the dairy mar-
ket affects the state of production, the development
of market infrastructure, the effectiveness of mar-
ket mechanisms, innovative processes of development
of the dairy industry. Increasing raw milk for the dairy
industry and quality dairy products for the population
requires a radical technological restructuring of the
industry. However, dairies with different depths of pro-
cessing of raw materials and structure of final prod-
ucts have different opportunities for the implemen-
tation of innovative projects. With a low level of milk
processing and a lack of own funds, small and medi-
um-sized enterprises are left with the function of ware-
houses for the movement and storage of raw milk. An
important task is the modernisation and rational use
of production capacity of dairy enterprises.

The concept of innovation and its features
in the dairy industry are considered in the works of
Ukrainian and foreign scientists. The essence and
features of innovative technologies in dairy farming
are studied by L.I. Cherven [1], J. Shudlurski, S. Zaika,
O. Gridin [2], P. Putsenteilo, V. Nyanko, V. Karpenko [3].
The authors of the publications prove that inno-
vative activity in the conditions of rapid develop-
ment of the competitive environment and unstable
positions of the dairy industry is the foundation for
ensuring the profitability of milk production. State
policy in the dairy sector should be aimed at sup-
porting research into innovative technological pro-
cesses and their large-scale development. The expe-
rience of introducing innovative approaches in the
dairy industry shows the high efficiency of knowl-
edge-intensive and research innovations. The use
of innovative technologies and innovative princi-
ples of production management is the key to bring-
ing the dairy industry out of the pre-crisis state. On
the modern problems of development of the dairy
industry focused their research V.L. Karpenko [4],
V.M. Tsikhanovskaya [5], W.W. Jejula [6], S. Shupyk [7].

O. Petrichenko outlines the issues of innovation
and investment support of the raw material base of
the dairy industry, introduction of scientific develop-
ments, state support of the dairy industry, investments
to increase milk production. It is established that the
decrease in innovation activity of enterprises does not
correlate with the dynamics of investment processes,
which indicates a weak innovation orientation of
investment and leads to the accumulation of physically
and morally obsolete equipment [8]. Management of
technological development of the dairy industry is
developed by A. Fenenko [9]. A. Shust, A. Varchenko,
and I. Paska take care of the substantiation of the
strategy of innovative development of milk produc-
tion enterprises [10]. Innovative factors and prospects
for increasing the competitiveness of the dairy indus-
try are studied by O. Kruglyak [11], M. Parkhomets,
L. Uniyat [12], O. Stets [13]. Some aspects of increas-
ing the level of intensification during milk production
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are considered by V. Kolosha [14], V. Radko [15] D. Simo,
L. Mura, J. Buleca [16], V. Maciuc, M. Steofil, V. Domnica
and others [17]. M.I. Ulla highlights the increase
of innovation potential on dairy farms through
the exchange of knowledge; B.A. Hamid, Kamal;
A. Shahzad; Mahmoud, Zeeshan. The authors hypothe-
sised that trust, motivation, training and development
are related to the exchange of knowledge between
employees and managers and have a positive impact
on the innovative capacity of dairy farms [18]. Stimu-
lating the small dairy market and improving livestock
feed through local innovation platforms T. Ravichan-
dran, N. Teufel, E Capezzone, R. Birner, A.J. Duncan.
Scientists have studied the changes in small-scale pro-
duction and marketing of dairy products conditioned
upon the creation of a series of innovative platforms.
The links between the processes and results of the
innovation platform, the use of systematic documenta-
tion of results and the identification of factors of influ-
ence [19]. Determinants of sustainable innovation
of small dairy farmers are set by S. Chindime, P. Kib-
wika, M. Chagunda, P. Gonzalez-Redondo who proved
that for effective and sustainable innovation manage-
ment, a clear policy should be put in place to provide
formal structures to maintain innovation continuity
through improved social networks between farmers
and cost-effective mechanisms for accessing quality
resources [20].

Methodological and practical aspects of a com-
prehensive study of the state and substantiation of
prospects for increasing the level of innovation activity
of dairy enterprises have been further developed.

» Materials and Methods

Comprehensive and in-depth study of innovative
processes in the dairy industry to detail the current
level of innovative tools and the choice of promising
areas for improvement of milk production and pro-
cessing technologies was conducted using the mon-
ographic method. Comparison of actual and pro-
jected indicators of livestock and productivity of
cows and milk production in agricultural enterprises
and households and production of dairy products in
the range was carried out based on collected sta-
tistical and forecast data by comparative analysis.
A tabular method was used to visualise the results
of the study. Determination of forecast indicators of
raw material production to ensure a rational con-
sumption of milk and dairy products was carried
out by the calculation and design method. The con-
struction of the algorithm for increasing the innova-
tive activity of the dairy processing plant was carried
out by the graphical method. The conclusions are for-
mulated by the abstract-logical method.

To determine the forecast indicators of the
development of the raw material base of the dairy
industry and substantiate the prospective measure-
ments of dairy production by Ukrainian processing
enterprises until 2025, forecasting tools using trend
extrapolation were used. The methodology of the
study can be structured as the following algorithm.
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1. The forecast of the theoretical number of cows
in agricultural enterprises is built on a logarithmic
trend using the formula (1):

y=aln(x)+b (1

where y is the projected value of the cow population
in agricultural enterprises; a and b are constants.

2. The forecast of the theoretical number of cows
in households and the inflow of milk to processing
enterprises from commodity farms is built on an
exponential trend using the formula (2):

y= ae™ 2)

where y is the forecast values of the number of cows
in households and the amount of milk received by
processing enterprises from commodity farms; aand
bare constants, eis the basis of the natural logarithm.

3. Equalisation of actual indicators of dynamics
and development of the forecast of levels of productiv-
ity of cows in agricultural enterprises and households,

and also the forecast of theoretical receipt of milk on
processing enterprises from agricultural enterprises
is carried out by means of polynomial function with
use of the formula (3):

y=a,+ax+a,x* +..+ax" forn<6  (3)

where a, a, a,, ... a are constants.

It should be noted that the polynomial trend of
the second degree was used for these forecasts dur-
ing the study.

y=a,x’ +a,x+a, (4)

where y — projected values of productivity of cows
in agricultural enterprises, households and milk
supply to processing enterprises from agricultural
enterprises; and, and, and - calculated coefficients.

4. The following systematised tools for trend
approximation were used to develop forecast param-
eters of natural volumes of dairy production in
Ukraine (Table 1).

Table 1. Methodical tools for calculating the forecast parameters of dairy production in Ukraine

Type of dairy products

Type of trend approximation

Modeling formula

Processed liquid milk

polynomial of the 2*¢degree

—q -2 .
y=a x+a,X+a,

Milk (and cream) for baby food is condensed

—ayb

and sugar-free Stagnant y=ax
Milk and cream with a fat content of more

Stagnant y=ax®
than 6%
Milk and cream dry Exponential y=aeb*
Butter Polynomial of the 3" degree y=a xX+a,x’*+a;x+a,
Fresh unfermented cheese Logarithmic y=aln(x)+b
Sour milk cheese and baby food products Linear y=ax+b
Rennet cheeses Stagnant y=ax®

Cream cheese

Polynomial of the 2" degree

—a y2 .
y=a,X+a,X+a ,

Milk and cream, condensed or with added
sugar

Polynomial of the 2 degree

—q 2 .
y=a X*+a,X+a,

Yogurt, kefir, sour cream

Polynomial of the 2 degree

—q 2 .
y=a X’+a,X+a,

Fermented milk products for baby food

Exponential

y=ae™

Source: formed based on the results of the author’s own research

The empirical basis of the study consists of
reports of the National Academy of Agrarian Sciences
of Ukraine, statistical materials and official web-
sites of enterprises of milk processing companies of
Ukraine.

» Results and Discussion

Ensuring a purposeful vector of progressive devel-
opment of the dairy industry should be considered
as a comprehensive, traceable at each stage and sys-
temically interdependent algorithm. Thus, the prior-
ity areas of development of dairy enterprises and the
industry in general focus on the following areas, tak-
ing into account the sequence of the organisational
and technological chain. It includes the development
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of selection and breeding work on farms, increas-
ing the genetic potential of breeds, increasing the
number of livestock; improvement of technologies
for growing, keeping, feeding and milking cows;
improvement of milk storage and processing tech-
nologies; introduction of innovative technologies
of milk production.

Successful implementation of these tech-
nological processes requires an adapted system of
innovation.

In the process of research the most thorough
scientific developments are systematised, the use
of which should be spread in the system of eco-
nomic mechanism of functioning and development
of the dairy industry (Table 2).
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Table 2. Innovative tools for the development of the dairy industry of Ukraine

The method of selection of raw milk for the production of sour milk cheese on the basis of its quality by introducing
enzyme preparations at a temperature of 35°C and determining the clotting time of milk in minutes. The rawness
of raw milk is preliminarily assessed by its quality and safety — somatic cell content and bacterial contamination,
which increases the selection of raw milk for the production of sour milk cheese, using milk-containing enzyme

The method of vitamin naturalisation of functional milk is to include in the main diet of lactating cows
a premix, which additionally introduces vitamin E in the amount of 490 mg/live/day, which allows to increase
the concentration of vitamin E in milk to 0.245-0.05 mg/100 g, and reduce the number of somatic cells to
500 thousand/cm?, which meets the requirements of first grade milk. The claimed method is cost-effective and

Technology of production of low-lactose fermented milk products for children and adults. The technical
conditions apply to the production of fermented milk products, which are produced from normalized milk mixture
of milk and demineralised whey obtained by nanofiltration with a demineralization level of 30% and above, in
which lactose is partially hydrolysed (broken down into glucose and galactose) by lactase made on pure crops.
The technology saves up to 50% of whole milk through the use of liquid or reconstituted demineralised whey

Technology of production of sour-milk product «Vitalakt» for special dietary baby food. The technology of
fermented milk product has been developed, the functional orientation of which is conditioned upon the
presence of probiotic microflora, which contributes to the positive impact on the gastrointestinal tract of the
child and allows to recommend it for feeding children of early, preschool and school age. The technology has

ls\i(;; Directions for improving milk storage and processing technologies
1
preparations (MEP) of plant or microbial origin
2
simple in technical implementation and production conditions
3
4
no world analogues
5

Technologies for the production of new types of cheese, which allows to ensure their high biological and
nutritional value with guaranteed quality and safety. The technology allows to save up to 5% of raw milk

conditioned upon the fuller use of milk components

Source: based on data [21-23]

The Institute of Food Resources of NAAS is
actively working on a comprehensive solution to the
problem of technological development of milk pro-
duction, using modern advanced solutions and best
practices in the dairy industry. Developed high-effi-
ciency energy-saving equipment expands the range
of its use in the manufacture of cheese, mayonnaise,
pasta, butter and other fat-based products.

Thus, enterprises of Ukraine and other neighbor-
ing countries purchased more than 200 oil generators of
the Ya5-OMS brand, emulsifiers of the Ya5-OEV series for
the production of homogenized dairy and fat prod-
ucts and processed cheese. Innovative block-modular
units for high-temperature pasteurization of Ya5-ORP
cream and Ya5-OPS milk-fat mixtures provide stable
and efficient heat treatment of viscous products and
reduce energy costs by more than 3 times [21].

Automated installations of the Ya5-OMS-M
brand for production of butter, spreads and mar-
garine are a series of universal installations for pro-
duction of all types of fatty products with fat content
from 50 to 82% both with a liquid consistence with
packing filling in big transport container, and with
firm consistency followed by packing in the form of
briquettes. The development is aimed at the produc-
tion of new Ukrainian technological equipment for
the production of oil and other fatty products, which
improve production conditions and provide a signifi-
cant increase in productivity. Results from the imple-
mentation: reduction of specific metal content by
5%, reduction of the area by 35, reduction of repair
and maintenance costs by 15%, large effective heat
transfer area. The equipment allows creating mod-
ern technological lines that improve production

conditions and provide a significant increase in
productivity. According to technical indicators, the
equipment is not inferior to world analogues [22].

The development of an installation for pasteur-
isation of fat mixtures of spreads is aimed at inten-
sifying pasteurisation processes and reducing their
energy consumption. The determining factor was the
new design of the pasteurizer and its hydrodynamic
characteristics, which ensure minimal energy costs
and stable and efficient pasteurisation. The economic
feasibility of development focuses on reducing elec-
tricity costs by 2.5 times. To save heat resources in the
stages of heating fat mixtures before pasteurisation,
the regenerative heat of the pasteurised product is
used. This saved up to 60% of thermal energy. This
development has no world analogues [23].

The original design of 5-OSZh cheese makers
and their cutting and mixing tools (mixers) allow
increasing the yield of cheese grain by 3-5% with its
high quality and minimum cheese dust content. The
control system allows controlling the operation of
the device in automatic, semi-automatic and man-
ual control modes. The economic feasibility of devel-
opment is to reduce raw material costs and increase
the yield of the finished product by 3-5%, reduce the
cost of thermal energy for production to 10% and
electricity to 2%. Development at the level of world
analogues [23].

The set of cheese-making farm of the Ya5-OKS
brand is intended for production of all types of
cheeses in the conditions of farm cheese-making
shops with a capacity from 1000 to 3000 | of process-
ing of milk a day. The development helps to reduce
the cost of raw materials and increase the yield of
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the finished product by 3-5%, reduce the cost of ther-
mal energy for production up to 10% and electricity
up to 2%.

The original design of the devices allows to
increase the yield of cheese grain by 3-5% with its
high quality and minimum cheese dust content. The
control system allows controlling the operation of
the device in automatic, semi-automatic and man-
ual control modes. The level of development corre-
sponds to the level of world analogues [22].

Thus, the scientific institutions of the National
Academy of Agrarian Sciences of Ukraine provide inno-
vative development of both the raw material base and
the field of milk processing. Scientific developments
and practical achievements are closely interconnected
and allow influencing the processes of stabilisation and
further development of the dairy industry. Systematic
formation and strategic purposefulness of their use can
create a positive synergetic effect.

At the same time, it is expedient to establish
real prospects for the development of the raw mate-
rials industry in the current trends and optimistic
forecasts.

To analyse the trend based on the time series of
actual livestock, productivity of cows and milk sup-
ply to dairy enterprises in agricultural enterprises
and households and build a forecast considering the
patterns of the previous 16-year period (2006-2021),
used dependence (trend equation) (5):

y=r0+¢, 5)
where f(¢) - determined non-random component
of the process (phenomenon); — stochastic
random component of the process.

Among the objective patterns for the period
2006-2021, which were established during the study
and considered in the construction of forecast models,
we systematically highlight:

—reduction of the number of cows in agricultural
enterprises by 51.1% (from 624 to 424 thousand heads;

—reduction of the number of cows in households
by 55% (from 2769 to 1249 thousand heads;

—increase in productivity of cows in agricultural
enterprises in 2,4 times (from 2833 to 6796 kg);

- increase in productivity of cows in households
by 1.3 times (from 3912 to 5120 kg);

—increase in milk supply to processing enterprises
from agricultural enterprises by 1.5 times (from 1831
to 2726 thousand tons);

—reduction of almost 5 times the amount of milk
received by processing enterprises from households
(from 3393 to 733 thousand tons) [24]

In analytical alignment, the actual values are
replaced by theoretical ones, calculated based on
the function (trend equation), selected depending
on the preliminary analysis of data dynamics (Figs. 1-6].

To assess the adequacy of each equation,
which mathematically describes the actual trends
and characterises the projected prospects, the author
calculated the approximation coefficients (R?), the
value of which indicates higher accuracy and more
reliable characteristics of the selected equation.
According to the equations of the trend with the high-
est approximation coefficients, the forecast indica-
tors of the raw material base of the dairy industry of
Ukraine — milk production in agricultural enterprises
and households for the period up to 2025 are deter-
mined (Table 3).

Table 3. The result of alignment by analytical functions

Indicator (factor) Type of approximation Forecast model R
Livestock of cows

S-g. of enterprises (Fig. 1) Logarithmic y=-149.9Ln(1)+860.37 0.9790
Households (Fig. 2) Exponential ¥=2815.8¢ 0048« 0.9824
Productivity of cows

S-g. of enterprises (Fig. 3) Polynomial y=-4.3237x*+352.3x+2266 0.9894
Households (Fig. 4) Polynomial ¥=3.8858x*+11.126x+3946.8 0.9194

Receipts of milk to processing enterprises from:

S-g. of enterprises (Fig. 5) Polynomial ¥=-3.7981x°+140.92x+1443.9 0.8841
Households (Fig. 6) Exponential y=4362¢ 1129 0.9771

Source: compiled by the author.

Figures 1-6 contain visual results of equalisa-
tion by analytical functions, namely — actual, and by
the established functional equations (Table 3) theo-
retical and forecast indicators of livestock, cow pro-
ductivity and milk supply to dairy plants in Ukraine.

Ekonomika APK. 2022. Vol. 29, No. 2

All selected forecasting models are adequate and
statistically significant, so they can be used to justify
the stabilisation of the dairy industry and the pros-
pects for the development of dairy enterprises in our
country.
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Figure 1. Dynamics of actual and forecast of theoretical livestock of cows in agricultural enterprises
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g 3000
o y=2815.8¢0:048x
<
T 2500 R>=0.9824
3
5 2000
=3
=
g 1000
wn
o
Z 500
3
0 T T T T T T T T T T T T T T T T T T T 1
O o~ o [N [e] — N o <t gl O o~ [~} (o)} S — N o <t e
(=) o o (=) — — — — — — — — — — (] (] [\ (] (o] (o]
(=3 (=3 S (=3 (=3 S (=l =3 (= (=3 =3 (=] (=3 =3 S S S (=] (=l S
N (] (o] N ()] (o] N (o] N ()] [\l N ()] (o] N (] (o] N (@] [\l
factual data =—=the trend line aligned with the exponential curve
Figure 2. Dynamics of actual and forecast of theoretical livestock of cows in households
Source: compiled by the author
8000 y=-4.3237x2 + 352.3x+2266
R*=0.9894 L —
B
£ 6000
8 /
— 5000 /
£ 4000
&
o
= 2000
1000
0 T T T T T T T T T T T T T T T T T T T 1
\O =~ (o] [N (= — (o] o <t v O o~ oo (=)} (=] — N o <t vy
=) =) f=) f=) — — — — — — — — — — [N [\ [\ N N [
(=3 (=] (=] (=] (=] (=3 (=] (=] (=] (=3 (=] (=] (=] (=] (= (= (=] (=] (=3 (=]
N N N (] N (o] N N (] N N N N N [\ N (] N N N
factual data == the trend line aligned with a polynomial curve of degree 2

Figure 3. Dynamics of the actual and forecast of the theoretical level of productivity
of cows in agricultural enterprises

Source: compiled by the author
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Figure 4. Dynamics of the actual and forecast of the theoretical level of productivity of cows in households
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Figure 5. Dynamics of actual and forecast of theoretical milk supply to processing enterprises
from agricultural enterprises
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Figure 6. Dynamics of actual and forecast of theoretical milk supply to processing enterprises
from commodity farms of the population

Source: compiled by the author

Trends identified in the forecasting process
with a high degree of probability indicate a further
reduction of 6.3% in livestock and an increase of
11.4% in productivity of cows in agricultural enter-
prises and a decrease of 21.1% in livestock and growth
by 11.6% of productivity of cows in households.

At the same time, milk production in 2025 will
remain at the level of 2020 and will amount to 9287
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thousand tons, including 3117 thousand tons in agri-
cultural enterprises with a growth trend of 13.0%, and
in households - 6170 thousand tons while reducing
its volume by 5.0%.

According to the UN, Ukraine is among the
leaders in the rate of population decline in the world
and is projected to decrease by 2050 to 35 million
people [25]. According to the forecast of Ptoukha




Institute for Demography and Social Studies of the
National Academy of Sciences of Ukraine found that
the population of the country in 2025 at medium,
high and low birth rates, life expectancy and migra-
tion will be 43.7; 45.1 and 41.6 million people, respec-
tively [26]. Given the developed two versions of the
socio-demographic forecast for Ukraine using extrap-
olation of the trend and long-term calculations, the
population in 2025 will be at 39.5 and 40.8 million
people, respectively [27].

Milk production per capita will be 235 kg. With
an average share of its consumption in recent years
of 85% of production, the projected level of milk con-
sumption per capita in 2025 will be 200 kg, or 51.2%
of the rational norm of 390 kg. Considering the pres-
ence of the target orientation to achieve a rational
level of consumption, the volume of milk production
should be 18,124 thousand tons.

The supply of milk to processing enterprises
from agricultural enterprises under the current
trends will increase in the future from 2556 to 2743
thousand tons, or 7%. At the same time, its share in
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total production will decrease from 92.6 to 88.0%.
The forecast of milk supply to processing enter-
prises from households due to its low quality indi-
cates a negative trend of reduction from 733 to
570.6 thousand tons, or 22.2%, which will be 9.2% of
the production level.

The presence of a tendency to reduce milk pro-
duction in households implies the need to increase milk
production by agricultural enterprises. The first sce-
nario of achieving rational consumption of milk and
products of processing enterprises involves a significant
increase in production in agricultural enterprises due to
a significant increase in the number of dairy herds, con-
sidering the gradual increase in its productivity.

Thus, according to estimates, by 2025 milk
production should increase 4.6 times to 12,600,000
tons. Taking into account the projected level of pro-
ductivity of cows in agricultural enterprises 7583 kg,
the number of livestock should be increased 4 times,
which in the current realities of state policy to restore
dairy farming is almost unrealistic goal (Table 4).

Table 4. Forecast indicators of raw material production to ensure rational consumption of milk and dairy products

Indicators / Years 2021 2022 2023 2024 2025
Population, million people 41.4 40.7 40.3 39.9 39.5
zﬁ)(l)llllgr;i gftrcﬁik consumption for the rational norm, 16146 15873 15717 15561 15405
Milk production for the rational norm, thousand tons 18995 18674 18491 18307 18124
Scenario 1
Required milk production, thousand tons 18995 18674 18491 18307 18124
including agricultural enterprises 12600 12127 12074 12018 11954
households 6395 6547 6417 6289 6170
Yield from 1 cow, kg
All categories of farms 5176 5224 5307 5385 5449
agricultural enterprises 6796 7006 7207 7399 7583
households 5120 5259 5406 5561 5724
Livestock of cows, thousand heads
All categories of farms 3103 2976 2862 2755 2654
agricultural enterprises 1854 1731 1675 1624 1576
households 1249 1245 1187 1131 1078
Scenario 2
Livestock of cows, thousand heads 1697 1702 1653 1606 1563
including agricultural enterprises* 448 457 466 475 485
households 1249 1245 1187 1131 1078
Milk production, thousand tons
All categories of farms 9439 9749 9776 9807 9848
including agricultural enterprises 3045 3201 3359 3518 3677
households 6395 6547 6417 6289 6170
Lack of milk consumption, thousand tons 9556 8925 8714 8500 8276
livestock, thousand heads 1406 1274 1209 1149 1091

Note: *Subject to an annual increase of 2%
Source: compiled by the author

The second scenario is based on the forecast
trends in the productivity of cows in farms of all cate-
gories, including the reduction of cows in households
from 1350 thousand heads in 2020 to 1078 thousand
heads in 2025 with an annual increase in their num-
ber of 2% in agricultural enterprises. At the same

time, the annual shortage of rational consumption
of milk and dairy products will range from 9.6 million
tons in 2021 to 8.3 million tons in 2025. The shortage
of livestock will tend to decrease from 1406 thousand
heads in 2021 to 1091 thousand heads in 2025.
According to the forecasted indicators of the
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constructed trends of development of the raw material
base of the Ukrainian dairy industry, it is expedient
to provide and substantiate perspective tendencies of
volumes and assortment structure of dairy production
by processing enterprises of Ukraine.

It is estimated that the volume of production of
such dairy products as butter in 2025 will not change
significantly and will remain at the level of 2020. The
increase in production is projected for the follow-
ing types of products: yogurt, kefir, sour cream — by
37.6%, from 441.2 to 607.2 thousand tons; sour milk
cheese and baby food products — by 36.3%, from 7.6 to

10.3 thousand tons, condensed milk and cream - by
30.1%, from 37.8 to 49.1 thousand tons, milk and cream
with a fat content of more than 6% — by 19.7%, from
60.8 to 72.8 thousand tons; milk for baby food — by
18.3%, from 17.3 to 20.4 thousand tons; processed liq-
uid milk - by 11.5%, from 105.3 to 117.2 thousand tons.

Relatively insignificant decrease in produc-
tion of hard cheeses — by 7.8%, or 6.7 thousand tons,
milk powder and cream — by 10.6%, which is 4.9 thou-
sand tons, fresh unfermented cheese — by 11.2%, or
8.3 thousand tons, and fermented milk products for
baby food — by 22.2%, or 0.9 thousand tons (Table 5).

Table 5. Dynamics of forecast parameters of dairy production in Ukraine, tons

g R
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=) 54 (N = 3
& Q
y=1596.3x*-
Processed .
L. . 1053117 Polynomial -6302.2x+ 0.4489 1043875 1071095 1101508 1135113 1171911 99.1
liquid milk
+947267
Milk (and cream)
for baby food is
17258 Stagnant y=10540x"3022 0.7687 20102 20215 20257 20360 20414 118.3
condensed and
sugar-free
Milk and cream
with a fat content 60843 Stagnant y=39687x"201 0.6389 66540 68325 70843 71220 72839 119.7
of more than 6%
Milk and .
ean 45668 Exponential ~y=68457¢°%% 07947 46722 45582 44742 43638 40810 894
cream dry
=66.297x"
Polynomial ¥ 1875 xzf
Butter 87455 of the +13998 x+ 0.5602 94813 91372 88556 86762 86389 98.8
rd
3 degree 176076
Fresh
=-5630Ln(t
unfermented 73782  Logarithmic y 803 6r71( )+ 0.4778 67403 66867 66377 65926 65509 88.8
cheese
Sour milk cheese
. y=520.25%x+
and baby food 7576 Linear +3039.1 0.8287 8241.6 8761.85 9282.1 9802.35 10322.6 136.3
products ’
Rennet cheeses 85230 Stagnant 147208};{:—0.2592 0.8556 84045 81348 80674 79325 78541 92.2
y=-42,937x*
Cream cheese 30621 Polynomial +1503.2x+ 0.9712 30989 31591 32106 32536 32880 107.4
+20251
Milk and cream, y =471.86x*
condensed or 37765 Polynomial -8293.8x + 0.9641 36996 38611 41170 44673 49119 130.1
with added sugar +72748
Yogurt, kefir, sour y =3652x*
& Cyreamy 441205  Polynomial -48010x + 0.7717 448632 477314 513300 556590 607184 137.6
+563532
Fermented milk
products forbaby 4006  Exponential y=6631,3e%%%%  (0.6799 3868 3665 3473 3291 3118 77.8
food

Source: compiled by the author

Achieving stable and relatively progressive
trends in the development of the Ukrainian dairy
industry is possible in the case of increasing inno-
vation activity of dairy enterprises. For example,
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Lustdorf uses innovative high-temperature pulse
(UHT) technology in dairy production. Its essence is
that for only 2-4 seconds the raw milk is subjected to
a heat pulse at a temperature of 137°C, after which




it cools down to 25°C just as quickly. This advanced
technology makes it possible to destroy all pathogenic
bacteria and at the same time preserve the natural
value of milk — protein, vitamins, trace elements [28].

Thanks to careful heat treatment, ultra-pas-
teurised dairy products can be stored in a closed
package for up to six months. Another innovation
used by Lustdorf in the preparation of raw materi-
als for production is steam treatment. The technol-
ogy assumes that steam is injected into raw milk
under high pressure (4 bar), which instantly heats it
to 140°C, and after a few seconds the milk is cooled
to 20°C without contact with air and light. This gen-
tly cleanses the milk from foreign bacteria, while pre-
serving its benefits and delicate pleasant taste with-
out the taste of boiling [28].

Dairy enterprises of the Dairy Alliance group of
companies have been gradually carrying out radical
reconstruction and modernisation of production facil-
ities in recent years. New shops for packing pasteur-
ised milk and whole milk products are put into opera-
tion, cheese-making shops are equipped with modern
equipment, where the production process is fully auto-
mated. Particular attention is paid to input control of
raw materials, control over the technological process
and output control of finished products. By equipping
all reception points with new technological equipment
for cooling and storage of milk, companies have man-
aged to improve the qualitative and quantitative char-
acteristics of raw materials for processing [29].

At the same time, the development of any
enterprise has clearly defined specific features of
implementation, which are mediated by the eco-
nomic mechanism of increasing their economic effi-
ciency. Each individual milk processing enterprise has
an individual staffing and ratio of elements of resource
potential that directly affect the competitiveness of
enterprises and the pace of their development. There-
fore, the development of a strategy to increase the level
of innovation activity of the enterprise is aimed not
only at maintaining its existing market position, but
also by increasing the existing competitive advantage
with the justification of a scientific approach to this
phenomenon and process. The priority target guide-
lines of the strategy for intensifying the innovative
activity of dairy enterprises are the following:

— development, substantiation and implementa-
tion in practice of measures to stabilise, expand and
ensure the high quality of the Ukrainian raw material
base and the creation of new raw material zones of
the dairy industry;

- intensification of processes of wide introduction
of innovations at the enterprises of agricultural milk
producers for increase of production volumes;

—ensuring conditions of the most uniform, especially
during the season, loading of production capacities
of dairy processing enterprises;

- substantiation and effective implementation of
the state policy on milk market regulation and invest-
ment support of the strategy of intensification of
innovative activity not only of milk processing enter-
prises, but also of economic entities that form the
raw material base of the dairy industry.
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Intensification of innovative activity of enter-
prises in the industry will help increase productiv-
ity, quality of raw milk and a range of dairy products;
efficiency of dairy farming and increasing the level of
provision of dairy processing enterprises with qual-
ity raw materials; optimisation of purchasing price
policy for milk; growth of production and supply of
extra milk to processing enterprises; increasing the
profitability of dairy enterprises.

At the same time, organisational and mana-
gerial innovations can become an important source
of other types of innovative changes and growth of
innovation activity, as the decision on the need for
innovative transformations is made at the manage-
rial level. The development of measures to increase
the level of innovation activity of dairy enterprises
requires a comprehensive analysis of all parts of the
relationship between the participants of the system
“milk production — milk processing — dairy sales”
and their infrastructure links, which significantly
affect the effectiveness of this marketing chain.

The essence of developing the concept of
increasing the level of innovation activity of eco-
nomic entities is to determine the innovation goal
that can be achieved by a particular enterprise in
view of its market position, innovation and resource
capabilities. Based on the innovation goal the inno-
vation strategy of the enterprise is formed, which
should envisage combining the goals of technical and
investment policy and be aimed at the introduction
of new technologies and types of products, services
and their promotion on the market. Thus, innova-
tion is a leading link in strategic development man-
agement to achieve future market results to increase
the competitiveness of dairy enterprises.

The key to the effectiveness of increasing the
level of innovation activity of dairy enterprises should
be the maximum reduction in the development
of measures for the implementation of technical,
technological and product innovations. Successful
implementation of these tasks should be ensured by
established, formalised and standardised measures
for the development and implementation of strate-
gies for innovation and production activities, which
systematically cover the operating environment of
the entity. These include its available resource-pro-
duction and market potential, the results of monitor-
ing of specific innovative developments and products
that are implemented or can potentially be imple-
mented in the enterprise in production, forecast
parameters of future performance.

To justify the best expected result from the
implementation of measures to increase the level of
innovation activity of enterprises develop alternative
solutions to problems, the tools of which include:

— modernisation of enterprises to increase their
competitiveness;

—updating the traditional range of products;

- production of innovative products;

— introduction of innovative methods in opera-
tional activities, personnel development, marketing
and logistics, aimed at maximizing customer satis-
faction and profit (Fig. 7).
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Analysis of trends in the development of socio-economic processes occurring in society
under the objective influence of NTP factors

v

Conducting a comprehensive analysis of the innovation market in the field of milk production and
products of its processing

v

Diagnosis of a set of factors influencing the innovative activity of the enterprise

v

Substantiation of the system of restrictions that adjust the directions of innovative activity
of the processing enterprise and form a model of its development

|
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Defining the purpose and tasks of activating the innovative activity of the enterprise

al

Development of a plan of innovative transformations at the enterprise
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Planning, organisation and management of the system of resource and technological support
of innovative activity of the enterprise

v

Implementation of measures to increase the level of innovation activity of the enterprise

v

Evaluation of the effectiveness and efficiency of innovative measures

]
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Improving the quality of dairy products
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Figure 7. Algorithm for increasing the innovative activity of the processing plant
Source: compiled by the author
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» Conclusions

The vector of progressive development of the dairy
industry focuses on the sequence of organisational
and technological chain and adaptive system of inno-
vative support for dairy production, based on the
results of research teams in the raw materials and
processing industries.

Innovative tools for the development of dairy
enterprises include priority areas for improving the
selection of raw materials for in-depth processing,
production of special types of dairy products with
high biological and nutritional value and guaran-
teed quality and safety of energy-saving equipment
of reduced metal content, higher productivity and
production efficiency.

Systematic formation and strategic purpose-
fulness of interrelated scientific developments and
practical achievements provide innovative develop-
ment of raw materials and milk processing and have
a comprehensive impact on the press to stabilize and
further develop the dairy industry and can create
a positive synergistic effect.

Prospects for the development of the raw mate-
rial base of the dairy industry on the basis of time
series and a forecast built by 2025 on mathematically
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2016-2021 indicate a reduction in livestock and pro-
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tons, or 37.5% of agricultural production.
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18,124 thousand tons. According to the perspective
trends of volumes and assortment structure of dairy
products of processing enterprises, the production
of butter in 2025 will remain at the level of 2020 with
the increase of some of its sour milk types for baby
food, milk and condensed cream.

Increasing the level of innovation activity
of dairy enterprises is based on the relationship
between participants in the marketing chain of pro-
duction and processing of milk and dairy products,
their infrastructure links and resource capabilities,
organisational and managerial measures for tech-
nical, technological and product innovations and
alternative solutions to problems.
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MepcnekKTMBM NiABULLEHHSA PiBHA iIHHOBaLINHOI aKTUBHOCTI
MoJIoKoNnepepo6HUX NiANpPUEMCTB

CeiTnaHa lNeopriiBHa YepewMmiciHa!, BonoguMmnp Bacnnbosuu Poccoxa?,
Muxanno BiktopoBud KpuByH3

"HauioHanbHUM HayKOBUM LLEeHTP «IHCTUTYT arpapHOi EKOHOMIKU»
03127, Byn. lepois O60poHMU, 10, M. KuiB, YkpaiHa

’HauioHanbHMM yHiBepcUTeT «KMeBo-MormnaHcbka akageMmisa»
04070, Byn. I. CkoBopoau, 2, M. KmiB, YKpaiHa

SHauioHanbHMIM YHIBEPCUTET Xap4YOBUX TEXHOMOTIN
01033, Byn. BonoonmMmnpcbka, 68, M. Kuig, YKpaiHa

» AHoTauiq. [IporpecuBHMI PO3BUTOK MOJIOYHOI I'aTy3i HOTpeOye YI0CKOHAIEHHSI TEXHOJIOT1 i KOpMOBUPOOHUIITBA,
yTpPUMaHHs, TOJiBJIi, HApOIEHHA IOrOJIiB’A TBapUH, BeJeHHs ceseKIliiHo-IIeMiHHOI poOOTH B rOCHOJApCTBaX,
MiJBUIIEHHA T'eHeTUYHOTO MOTeHIlialy IOopiJ, AOIHHA KOpiB, 30epiraHHa i mepepoOKU MOJIOKA Ta BUPOOHUIITBA
HEOOXiJTHOTO JJIsT HaceJeHHsI aCOPTHMEHTY MOJIOKONPOAYKINi. YCIIITHA peastidamis WX TeXHOJOTiYHMX IIPOIIECiB
noTpebye MieBOi cHCTeMH iHHOBamiifHOTO 3abe3redeHHsS MOJIOYHOTO BHPOOHMIITBA, BA’K/IMBE 3HAYEHHS I
SIKOTO MAIOTh HAYKOBi po3poOku ycTaHOB HamioHanabHOI akajgeMil arpapHUX HayK YKpaiHu. BogHouac 37maTHICTB
MOJIOKOIIepepOOHUX MiJIPUEMCTB J0 iIHHOBAIIHHOTO PO3BUTKY BU3HAYAETHCS TpaHC(opMalisiMu Ix rocriogapcbKoro
MeXaHi3My IIJISIXOM BIIPOBAPKEHHsI TeXHIYHUX, OpraHi3aliiHuX Ta yIPaB/IiHCbKUX TOCATHEHb Y cdepi TeXHOIOTiH.
Mera cTaTTi — JOCJiI3KEHHsI CYyYaCHUX peaJlii, MOKJIMBOCTeH Ta IPOrHO3yBaHHsI OCHOBHUX BUMIpiB II[0JI0 aKTHUBi3awii
iHHOBaNiMHOI TisITBHOCTI MOJIOKOIIEPEPOOHUX MiJIPUEMCTB YKpaiHu. Y MPOIeci TOCTiPKeHHSI BHKOPUCTAHO HU3KY
MeTO[iB: MOHOTpadiYHN; MOPIBHAMBHUHN aHai3; MPOrHO3yBaHHSA; TaOJWYHUN; PO3PaXyHKOBO-KOHCTPYKTHBHUN;
rpaciuamii, abcTpakTHO-JIOTIYHUH. BCTaHOB/IEHO HAsABHICTH aJalTOBAaHOI CHUCTEMM iHHOBAI[ifHOTO 3a0e3medeHHs
Ta CHUCTEMaTHM30BAaHO HAYKOBi PO3POOKM KOHTPOJIO MPU BigOOpi MOJOYHOI CHPOBHHU, BiTaMiHHOI HaTypaJsisarii
MOJIOKA, TeXHOJIOTil BUDOOHUIITBA Ai€TUYHUX MOJIOYHUX IPOAYKTIB, aBTOMaTHU3allii BUpOOHUYUX NIPOIIECiB, TEMI0BOI
00po6KH MOJIOKA 3 BUKOPUCTAHHAM Cy4aCHMX MarepiajliB yIIaKOBKHU JJIs1 IPOJOBKEHHA TepMiHy oro 30epiraHus,
BIIPOBa/)KeHHsI IHHOBalLiHUX METOAIB B ollepaliliHy Aif/IbHICTb, PO3BUTOK IIepPCOHAJy, MApKETUHT i JIOTiCTUKY,
BUKOPUCTAHHSA AKUX MOLIIBHO MOIIUPIOBATA Y CUCTEMIi I'OCIIOAAPCHKOI0 MexaHidaMy (PYHKI[IOHYBaHHS i pO3BUTKY
MOJIOYHO] rajry3i. BU3Ha4eHO MPOTrHO3HI MOKAa3HUKHU CUPOBUHHOI 6a31 MOJIOYHOI ramysi YKpainm, sska y 2025 pori
3IMIINTHLCA Ha piBHI 2020 poky i craHoBuTuMe 9287 THUC. TOHH, IPU 3POCTAHHI 00CATIB BUPOOHUIITBA MOJIOKA
Y CiJIbCBKOIOCIIOAAaPChKUX HiAnIpueMcTBax Ha 13,0 % i 3HUKeHHI i B rocrofapcrax HacesleHHs Ha 5,0 %. BcraHOBJIEHO
HeoOXxinHi 06csArn BUPOOHUIITBA CUPOBUHU [JIs1 3a0e3ledyeHHs] BUPOOHUYUX IIOTYKHOCTEH MOJIOKOIEpPepOOHUX
MiATIPUEMCTB i parioHaaIbHOT HOPMH CIIOKUBAHHS MOJIOKA Ta MOJIOKOTIPOAYKTiB. [I0OymoBaHO AMHAMIKY IPOrHO3HUX
TTOKa3HUKIB BUPOOHHUIITBA MOJIOYHOI MPOAYKILil B YKpaiHi. OGI'pyHTOBAHO IPiOPUTETHI IiTFOBi HACTAHOBY CTpATeril
axkTuBi3amii iHHOBaNMiHHOI aKTUBHOCTI MOJIOKOTIEPePOOHUX IiIIPUEMCTB. 3alIPOTIOHOBAHO AJITOPUTM ITiJBUIEHHS
iHHOBAIifHOI aKTUBHOCTI NepepoOHOro MiAIpHEMCTBA. BkasaHi migxomu Ta pe3yJabTaTd AOCIKEHHS MOXYTh
OyTH BUKOPHUCTAHi OpraHaMu JepyKaBHOIO i rajJy3eBOT0 YIIPaBJIiHHA i Yac opraHisanii MOHITOPUHTY Ta pO3pOOKU
NIpiOpUTETHUX 3aXO0/IiB II0/I0 aKTUBi3allil iHHOBAIIIHOT NisAIBHOCTI NiATPHUEMCTB YKPaIHCHKOI MOJIOYHOT TasTy3i
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» Abstract. Progressive increase in exports of Ukrainian agricultural and food position, maintaining the leading position
of the state in world commodity markets in the agri-food segment, especially in the grain market should not pose a threat to
food security and the emergence of shortages in the domestic market. The article is devoted to the identification of features
and indicators of effective realisation of the export potential of the Ukrainian grain market in view of the food security of
the state. The methodological basis of the study was a number of general and special research methods, in particular, the
dialectical method of cognition, the method of comparisons, empirical, graphical and abstract-logical methods. The result of
the study is the identification of trends in foreign economic relations in the field of grain trade. Potential threats to Ukraine’s
food security from the increase in the volume of export-import operations in the grain market have been identified. The need
for state coordination of processes to eliminate potential threats to the internal market has been highlighted. Theoretical and
methodological approaches to the regulation of foreign economic transactions in the grain market based on the definition
of tools to correct existing disparities in the realisation of economic interests of producers and traders in the context of food
security gained further development. Along with the positive changes in the development of international grain trade, potential
threats to the country’s food security and to domestic market operators were identified. Proposals for their elimination by

active methods of state regulation were substantiated

» Keywords: export structure, grain market, export potential, provision of demand in the domestic market

» Introduction

Development of foreign trade in agricultural prod-
ucts has been in the center of attention of researchers
for decades in view of the effective solution of prob-
lematic issues of stable increase of economic efficiency
of Ukrainian agro-industrial production. At the same
time, Ukraine was and remains one of the world lead-
ers in grain exports, however, the growth of revenues
from foreign economic activity does not affect the
economic efficiency of producers, and, for the most
part, increases the efficiency of intermediaries [1]. In
particular, according to the UN FAO, Ukraine is one
of the ten largest grain exporters and ranked seventh
in the world in the 2020-2021 and 2021-2022 market-
ing years (in the grain market from July to June) [2].
In addition, the lack of effective export control tools,
especially non-tariff, leads to threats to food security,
as the choice between selling products on the domes-
tic market to processors and exports is mainly decided
in favour of exports conditioned upon higher eco-
nomic efficiency of such operations for the enterprise-
transmitter [3]. This can lead and from time to time
leads to a decrease in inventories of domestic market

operators to critically low levels, which do not provide
the minimum biologically justified amounts of food
consumption [4]. Such a situation is a consequence of
unsystematic realisation of the export potential of the
agar sector of the Ukrainian economy, requires a com-
prehensive scientific study and organisational, mana-
gerial and regulatory correction.

Problematic issues of foreign economic activity
with agricultural products, involvement of agricul-
tural enterprises in export operations [5-7], promo-
tion of products of Ukrainian agricultural producers
in foreign markets [8-10], ensuring its competitive-
ness in these markets, development and realisation
of export potential of Ukrainian agricultural pro-
duction leading Ukrainian agrarian economists was
considered in detail by leading Ukrainian agrarian
economists in their scientific works [11-13]. The
study [7] analysed in detail the role and place of mar-
keting mechanisms for the management of sales of
agri-food raw materials, including grain products,
in domestic and international markets, considering
seasonal price fluctuations and other specific factors.

> Suggested Citation: Danko, Yu.l.,, & Krasnorutskyy, 0.0. (2022). Trends in the development of Ukrainian grain exports in the
context of observance of state food security. Ekonomika APK, 29(2), 34-39.
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According to [8], the leading players in international
trade today are not so much those countries that
are provided with natural and climatic, soil, human
resources, as those that actively develop and imple-
ment innovative technologies of cultivation, primary
and secondary processing, storage and transporta-
tion of products, means of protection, fertilizers,
advanced technical means, etc. According to foreign
scientists [14], Ukraine is objectively included in the
list of world leaders in grain exports and will maintain
these positions for a long time.

According to some researchers [11] “Despite
the significant potential, wheat production and grain
quality in Ukraine is very unstable, conditioned upon
the annual change in areas allocated for crops depend-
ing on demand for the crop, availability and quality of
seed, a high dependence degree of crops on climatic
conditions, methods and means of tillage, opportu-
nities for the application of modern agricultural cul-
tivation technologies, provision of labour resources,
means of production and many other factors.”

Thus, despite the rather wide range of issues
considered in the studies of these scientists, which
is related to the development of export potential
of Ukrainian agricultural production, the issues of
rationalisation of export regulation, combination of
tariff and non-tariff regulation remain insufficiently
studied. This necessitates the definition of tools to
correct existing disparities in the realisation of eco-
nomic interests of producers and subjects of the cir-
culation of products in the context of food security.

The purpose of the article is to identify the
parameters of successful realisation of the export
potential of the Ukrainian grain market in view of
the food security of the state.

» Materials and Methods

At the first stage of the study, a key hypothesis was for-
mulated about the decisive role of the grain industry in
the development of Ukraine’s economy and the devel-
opment of food security. In the structure of this hypoth-
esis, structural elements were singled out— questions,
the answer to which could refute or confirm it.

— How does the grain industry affect the state’s
economy and food problem?

—Is the distribution fair to all participants in the
process?

—Is it possible to improve the current state of
affairs?

Analytical reports of the State Statistics Service
of Ukraine, including generalised data of the Ministry
of Economy of Ukraine and the Ministry of Agrarian
Policy and Food of Ukraine served as an information
base to confirm this hypothesis. Also, some of the
information was obtained through personal inter-
views with agri-food producers, agricultural market
operators, and in scientific discussions with fellow
scientists during seminars and conferences.

By using the dialectical method of cognition of
processes and phenomena, researchers were able to
explore and generalise the basic principles of devel-
opment of both the structure and dynamics of the
object of study.
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The next stage was the analysis of existing sci-
entific developments and achievements of Ukrain-
ian and leading foreign scientists on the regulation
of foreign economic activity in the grain market,
the development of export potential of the industry,
which was carried out using the traditional mono-
graphic method. In this context, it was important to
conduct a differentiated analysis of Ukrainian and
foreign literature, from the standpoint of compar-
ing methodological approaches.

To determine the impact of the growth of
Ukrainian grain exports on food security in the coun-
try, a number of general and special research meth-
ods were used. In particular, by using the method of
comparisons, the dynamic changes in economic indi-
cators of exports were analysed, in particular by mar-
keting years. The application of the empirical method
allowed comprehensively assessing the current state
of international grain trade by agricultural market
operators and establishing the proportions of partic-
ipation of agro-traders and direct producers. Some
at this stage the method of observing the behaviour
of market participants was applied.

To visualise the dynamics and structure of
grain trade, we used a graphical method of present-
ing information. At the final stage, the authors made
theoretical generalisations with subsequent formu-
lation of conclusions based on the use of abstract-
logical method.

» Results and Discussion

One of the key guidelines for the development of the
agricultural sector of the Ukrainian economy and an
essential component of the system of agricultural
policy of the state is to increase exports of Ukrainian
agri-food products in order to multiply revenues from
external sources.

The study of Chinese researchers [15] shows that
foreign trade in grain significantly affects the parame-
ters of safe functioning of national economic systems in
the medium and long term, and has a significant impact
on certain political relations and, consequently, political
security. In addition, the paramount importance of
effective intersectoral cooperation is determined by
the leading role of grain in the agro-industrial economy;,
food security, the deveelopment of state, interstate and
interregional economic ties of the country [16]. In turn,
measures aimed at liberalising the regulation of grain
exports in the tariff and non-tariff areas, which have
been carried out in recent years, have strengthened the
role of Ukrainian grain traders in foreign and domes-
tic markets, because along with the real increase there
are opportunities for a significant increase in the level
of market power of the subjects of the circulation of
agricultural products within the country, regardless
of improving the efficiency of producers. At the same
time, regulatory influence focused on the priority of
exchange transactions with commodity consignments
of grain in the domestic market has led to the acquisi-
tion of Ukrainian grain traders, conditioned upon the
extremely high concentration of their capital, actual
control over this area of trade in agricultural goods for
further export.

Ekonomika APK. 2022. Vol. 29, No. 2




@ Trends in the development of Ukrainian grain exports in the context of observance of state food security

The waiver of grain export quotas, finally
implemented in 2019 [17], the only regulatory prac-
tice of the state made the conclusion of memoranda
of understanding between the relevant ministry
and grain market operators and led to significant
threats to food security through deregulation of
the market and uncontrolled leaks of significant pro-
duction volumes abroad in the interests of a lim-
ited number of grain traders. In particular, in 2021
Ukraine exported 72% of grain produced [4]. This
practice has been used in Ukraine for 11 years, how-
ever, when such documents were supplemented
by means of quotas and export licensing, the state
better regulated the proportions of exports, and the
liberalisation of public-private relations in this area
created a number of threats to related industries
of agro-industrial production and food industry in
terms of providing them with raw materials for pro-
cessing and production of goods with a larger share
of value added. At the same time, this situation poses
the greatest threat to the food security of the state,
as the largest incomes of exporters are generated by
operations with grain food conditions, and the lack of
effective control over the volume leads to a decrease
in stocks in the domestic market.

70
60
50
40
30

20 o 44.4

325 34.8

2013-2014 2014-2015 2015-2016

2016-2017 2017-2018 2018-2019

It should be noted that revenues from grain
exports in Ukraine in recent years are quite stable
(Fig. 1) despite fluctuations in the volume of exported
products in kind. During 2018-2021, the state’s econ-
omy steadily received more than 9 billion dollars
of grain export earnings. However, in this context, the
problematic issue is the distribution of export earn-
ings, primarily in terms of the participation of pro-
ducers in the use of export earnings. Unfortunately,
currently the marketing infrastructure of the domes-
tic grain market is built so that producers, with the
exception of a few vertically integrated structures,
mostly holding type, which, along with foreign trade,
are engaged in the production, storage and transpor-
tation of grain. At the same time, the largest share
of producers, which are agricultural enterprises, are
not able to participate in exports conditioned upon
the inability to accumulate commercially significant
batches of products of uniform quality, and therefore
forced to cooperate with trade entities and vertically
integrated structures that already export products
receiving appropriate financial results. This does not
contribute to the development, efficiency and financial
and economic stability of most producers.
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Figure 1. Grain exports in Ukraine in the 2013-2021 marketing years
Source: According to the State Statistics Service of Ukraine, the Ministry of Economy of Ukraine and the Ministry

of Agrarian Policy and Food of Ukraine [18; 19]

Export orientation leads to distortions in the
commodity nomenclature of grain production in
the country, which consist in the reduction of types
of crops grown by commodity producers, the corre-
sponding changes in the structure of crop rotations,
etc. The key reason for such shifts is the relative guar-
antee of sales of manufactured products. However,
conditioned upon incomplete solution of the problem
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of storage and insufficient prevalence of futures and
forward instruments in the domestic grain market,
inadequate functioning of the exchange trading sys-
tem, price pressure from the subjects of circulation
on the producer does not allow to fully realise the
production and commercial potential of enterprises-
producers. This is indirectly evidenced by the com-
modity structure of Ukrainian grain exports (Fig. 2).
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Figure 2. Commodity structure of grain exports in Ukraine in the 2018-2021 marketing years
Source: According to the State Statistics Service of Ukraine, the Ministry of Economy of Ukraine and the Ministry of

Agrarian Policy and Food of Ukraine [18; 19]

Despite the significant successes of Ukrain-
ian grain exporters in foreign markets, skillful find-
ing of target foreign markets, successful position-
ing of batches of products on world commodity
exchanges, well-established processes of transport
logistics, export revenues are unproductive from the
standpoint of the producer are distributed within the
economic chain “production-storage-transportation-
transshipment-export”. In addition, the non-sys-
temic nature of non-tariff regulation of exports leads
to threats to the food security of the state. Thus, the
situation in the first half of the 2021-2022 marketing
year led to a critical decline in food grain stocks of
wheat and its deficit in the domestic market for the
needs of its own flour and cereals industry. As of
the end of December 2021, according to the Minis-
try of Agrarian Policy and Food, “15.6 million tons of
wheat grain were exported out of 25.3 million tons
specified in the memorandum between the central

executive body and grain market operators” [20]. It
should be noted that the memorandum [21] does not
contain information on the proportions of exports
of feed and food grain of wheat. Accordingly, dur-
ing the implementation of export operations, in
particular, in the current 2021-2022 marketing year,
wheat grain was mostly exported for food grain. As
aresult, the Ministry of Agrarian Policy and Food of
Ukraine was forced to sign an annex to the memo-
randum in October 2021, which limited the export
of wheat grain. However, its residues are no longer
enough for domestic processing. As a result, Ukrain-
ian companies began to increase exports of wheat
flour from Turkey, produced, by the way, from pre-
viously exported wheat grain of Ukrainian produc-
tion [20].

In this context, it is advisable to pay atten-
tion to the dynamics of food grain consumption in
Ukraine (Fig. 3).
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Figure 3. Consumption of food grain in Ukraine in 2000-2019

Source: data from the State Statistics Service of Ukraine [21]
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The current system of regulation of foreign
trade operations with grain, especially food, needs
a significant transformation. It is also worth noting
that grain is a low value-added product. However,
despite the difficulties with the logistics of flour, cere-
als and pasta, it is the deepening of grain process-
ing within the country and the export of high value-
added products should become the main vector of
development of Ukrainian production and exports.

» Conclusions

The study provides grounds to assert that the effec-
tiveness and efficiency of Ukrainian grain exports
are undeniable and have a significant impact on the
state’s economy in terms of foreign exchange earn-
ings. However, the liberalisation of the system of tar-
iff and non-tariff regulation, primarily through the
refusal of quotas and licensing of exports critical
to compliance, has led to disparities in supply in
the domestic market. In addition, the results of the
analysis allow speaking about the need to comply
with the food security of the state in terms of providing
wheat grain food conditions.

this case.
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» AHoTauiq. [locTynasbHe HApPOIYBaHHS EKCIIOPTY YKPATHCHKOI CiTbCHKOTOCIIONAPCHKOI Ta MPOIOBOJIBIOL MTO3UII|L,
MATPUMAaHHA JIAUPYIOUUX TO3UI[HN [epKaBU Ha CBITOBUX CHPOBHHHUX PHUHKAX B arporpo0BOJIBYOMY CETMEHTI,
nepejayciM, Ha pUHKY 3epHa He IOBUHHO CTBOPIOBATU 3arpo3u I JOTPUMAaHHS IIPOJ0BOJIBUOL Oe31eKU Ta BUHUKHEHHSI
JedinUTHYX ABUII HAa BHYTPILIHbOMY PUHKY. CTaTTA IpUCBsIYeHa ineHTrdikanil ocobmBocTel Ta TOKa3HUKIB e(peKTUBHOT
peasi3ariii eKCIIOPTHOTO TOTEHITiaTy CyO€KTiB YKpalHCBKOTO PHWHKY 3€pHa 3 OWIALY Ha JOTPUMAaHHSA ITPOFOBOJIBIOL
Oesneku epykaBu. MeTOIMYHY OCHOBY TOCJIIKEHHS CKJIA/Ia HU3KA 3arajJbHUX Ta CIeliaTbHUX METOMIB JOC/IiKeHHS,
30KpeMa, JiaJleKTUYHUH MeTo MisHaHHH, MeTo[ MOPIiBHAHB i cHiBcTaBJIeHb, eMIipUYHUH, TpadivyHmii Ta abCTpaKkTHO-
JIOTiYHUI MeTonu. Pe3ysbraroM JOC/IiIKeHHs € ineHTudikaisi TeHIeHIiil pO3BUTKY 30BHIIIHHOEKOHOMIYHUX BiTHOCHH
y cepi Toprisii 3epHOoM. BusHaueHO NOTEHIIiMHI 3aTp03u [/Is1 IPOOBOJIBYOI Oe3neKu YKpalHU Bif 30iIbleHHs 06cAary
€KCIIOPTHO-IMITOPTHUX OIlepariii Ha PUHKY 3epHa. AKTyasli30BaHO HeOoOXiTHICTH JepskaBHOI KOOpAMHALI IPOIECiB 3
METOI0 YCYHEeHHs ITOTEHIIIHIX 3arpo3 /IS BHYTPIMIHBOT0 PUHKY. HaOymmy momasIbIrnoro po3BUTKY TEOPETHKO-METOIIHI
TIiIXO/TH IO PETY/TIOBAHHS 30BHIIITHBOEKOHOMIYHUX OIlepalliil Ha pUHKY 3epHa Ha OCHOBI BU3HAYEHHS iHCTPYMEHTAPII0
BUIIPaBJIEHHsI iCHYIOUMX IUCIIPOTIOPILiH B peastidallii eKOHOMIUYHUX iHTepeciB TOBApOBUPOOHUKIB Ta CyO €KTIB chpepu obiry
MIPOAYKIIii B KOHTEKCT] JOTPUMaHHsI IIPOIOBOJIBYOIL Oe3reku. [1opsi 3 HO3UTUBHUMU 3MiHAMU Y PO3BUTKY MiIXKHAPOJHOL
TOPTiBJIi 3epHOM BHU3HA4YeHO IOTEHIiNHi 3arposu [y NPOJOBOJIBYIOI Oe3lleKu KpaiHu Ta jJisi BHYTPIIIHIX omeparopis
prHKY. OOI'PyHTOBAHO ITPOTIO3UII|I ITIO/TO iX YCYHEHHsT aKTUBHUMHU METOIaMH JIEP>KaBHOTO PETYITIOBAHHS

» Knio4oBi cnoBa: CTpyKTypa eKCIIOPTY, PUHOK 3€PHA, EKCIIOPTHHUI IIOTEHITiaJ], 3a0e31e4Y€HiCTh IONUTY Ha BHY TPIIIIHEOMY
PUHKY
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» Abstract. One of the main tasks of humanity on the agenda is the preservation of this planet as a prerequisite for the
functioning of everything we interact with, where we live and what we stand for. Every day, 9 out of 10 inhabitants of the
Earth are forced to breathe polluted air, which affects their health, penetrating the respiratory and circulatory systems
and disrupting the brain, lungs and heart. Therefore, there is a need to find new and improve existing levers of impact
on pollutants in the world as a whole and in Ukraine in particular, given the successful foreign experience of European
countries. One of these levers is environmental taxation, as part of the financial policy of the state. The purpose of the
article is to substantiate and highlight the main ways to reform the environmental taxation system of Ukraine in the
context of the development of European integration processes. The basis of research methodology are abstract-logical
method, dialectical method of scientific knowledge, analysis, deduction, synthesis, statistical, graphical and tabular.
The main ways of reforming the system of ecological taxation of Ukraine in the conditions of development of European
integration processes and experience of the EU countries are generalised. The classification of environmental tax bases
according to Eurostat (Eurostat) and the Directorate General of the European Commission for the Environment (The
European Commission’s Directorate General Environment) is substantiated. Scientific and methodological approaches
to the definition, identification and improvement of elements of the mechanism of environmental taxation and the
structure of distribution of revenues to the relevant levels of the budget system of Ukraine have been further developed.
The system distribution and assignment of the relevant components of compensation and regulatory payments to
the environmental taxation of Ukraine according to the budget classification codes was improved. The main levers
of tax policy to achieve environmental goals and encourage polluters to reduce the burden on the environment are
substantiated. The results of the study can be used at the local and state levels to make decisions on reforming the
environmental tax system in Ukraine

» Keywords: tax system, state budget, tax policy, tax mechanism, levers of tax regulation, CO, emission, financial
mechanism

> Introduction From the standpoint of this issue, the authors ana-

The World Economic Forum, Business Insider and
the World Health Organisation emphasise the issue
of climate change as one of the main issues on the
agenda. According to WHO estimates, diseases caused
by air pollution kill about 7 million people each year.
The main sources of this pollution are hydrocarbon
combustion, high emissions from industry, transport
and agriculture [1; 2]. Mankind is on the brink of eco-
logical catastrophe, so it is necessary to combine the
efforts of governments of environmentally oriented
countries such as Denmark, Sweden and Germany
with major polluters such as China and the United
States to best address the state of the environment [3].

lysed the functioning of environmental tax systems
in the EU to adapt and implement best practices
(Environmental tax reform, hyperemortisation of
energy saving assets, shifting part of the burden on
labor tax, capital, energy taxation, etc.) in Ukrainian
realities. Environmental taxes as an instrument of
environmental policy should not just fill the state
budget, but encourage the payer to a conscious and
responsible attitude to the environment. The accumu-
lated resources can be used to stimulate environ-
mental protection, government programmes for the
development and import of energy-saving technolo-
gies, waste disposal and more.

» Suggested Citation: Nehoda, Yu.V,, & Klymenko, M.V. (2022). Directions of reforming the ecological taxation system of Ukraine in
the conditions of development of European integration processes. Ekonomika APK, 29(2), 40-50.
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The problem of environmental taxation is the
subject of research by many Ukrainian and foreign
scientists. In particular, the theoretical principles of
environmental taxation are devoted to the works of:
W. Baumol [4], who conducted a thorough and compre-
hensive analysis of economic theory of environmen-
tal policy; E. Smeets and R. Weterings [5], who classified
ecological indicators by types; H. Vollebergh [6], who
raised the issues of assessing nature and the envi-
ronment, sustainable national income and economic
growth; F Biermann, [7] in terms of using taxes and
subsidies to internalise externalities; A. Sandmo [8],
who analysed the optimal rates of environmental tax,
proposed to set a rate for goods that create an exces-
sive burden on the environment not only based on
public costs of pollution, but also considering the
elasticity of demand. Issues of practical and effective
functioning of environmental taxes were dealt with
by: T.P. Halushkina [9], who outlined the existing trends
in the field of nature management; M.I. Sovyk [10],
which highlights the concept of the functioning of
environmental taxation as a mechanism to increase the
competitiveness of the economy; Yu.P. Synytsina [11],
which describes the signs of ecological and eco-
nomic transformation that determine the dominant
evolution of society; L.S. Hryniv [12], who highlighted
the theoretical and methodological principles
and latest concepts of environmental economics;
A.L. Bobrovskyi [13], who described the principles
and foundations of the state system of environmental
management and others.

However, despite the significant contribution
to the study of this issue, it is necessary to further
develop and study the issue of effective functioning
of tax instruments of financial policy to regulate ac-
tivities related to the environment and increase the
efficiency of regulatory and fiscal capacity of envi-
ronmental taxation. The purpose of the article is to
explain and highlight the priority areas of reforming
the environmental taxation system of Ukraine in the
context of accelerated European integration processes.
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» Materials and Methods

In the course of the research, the authors first studied
the trends in the interaction between regulatory au-
thorities and polluters in Ukraine and the EU, along
with the dynamics of tax revenues using the method
of analysis; the following were used abstract-logical
and dialectical methods to substantiate the theoretical
principles of the environmental taxation system and
the understanding of European integration processes
with the policy of “The EU Green Deal”; statistical,
graphical and tabular methods were used to collect,
compare, process and analyse statistical data, highlight
patterns and describe the results of the study; meth-
ods of synthesis and deduction allowed carrying out
structural construction of work, studying systems of
ecological taxation of the EU countries and forming
specification of values of categorical tools of a research
subject.

The information base of this material is the
legislative and regulatory acts of Ukraine [14; 15], ma-
terials of the State Statistics Service of Ukraine [16],
the Ministry of Finance of Ukraine [17], the Ministry
of Economy of Ukraine [18], Eurostat [19], the
United Nations [20], publications and materials of
the Organisation for Economic Cooperation and
Development (OECD) [21], IMF [22], scientific works
of Ukrainian and foreign scientists.

» Results and Discussion

The study identified that one of the most ambi-
tious and comprehensive environmental protection
programmes is “The EU Green Deal”, proposed by
the EU on 12/11/2019 (Fig. 1). This strategy aims to
achieve zero CO, emissions by 2050 and rethink the
EU economy in terms of resource efficiency. While
the process of economic growth will be separated
from the progressive use of energy resources. The
need for The EU Green Deal strategy arose condi-
tioned upon the increasing pace of climate change
and accelerated global warming because of human
activity [23].

Europe with zero

pollution

e Strategy for sustainable use of chemical products
e Clean air and water action plans

From the farm to the fork

Transformation of agriculture and
rural areas

e Visions for inclusive rural areas
e Europe-Africa Agenda

The EU Green Deal

Towards a modernised and simplified
agricultural policy and rural areas

Reform of the common agricultural
policy

Do not leave anyone behind

e  Fair Transition Fund

e Incorporating a fair transition into the
multiannual financial development programme
(MFF)

Figure 1. European Green Course Strategy

Source: compiled by the author based on data [23]

Ekonomika APK. 2022. Vol. 29, No. 2




@ Directions of reforming the ecological taxation system of Ukraine in the conditions of development...

Given the EU’s well-established comprehensive
strategy for climate neutrality, Ukraine faces numerous
challenges in the form of promoting environmental
management, environmental protection, controland
modernisation of the carbon dioxide taxation system,
targeted use of accumulated funds from the environ-
mental tax, but on the other hand, the correspond-
ing opportunities for the creation of an ecological
center of Europe, the development of organic pro-
duction and modernisation of the existing system of
environmental taxation (Fig. 2). Based on the main
functions of taxation (fiscal and regulatory), environ-
mental payments are usually divided into regulatory

Y

Ukraine's environmental taxation system

Compensation payments

Rent for special use of water
Rent for special use of forest resources
Rent for subsoil use

Rent for the use of radio frequency
resources of Ukraine

Fee for the use of other natural resources

Rent for transportation of oil and oil
products by main oil pipelines

and compensatory. Payments made for any negative
impactontheenvironmentarecalledregulatory. Their
main purpose is to stimulate the prevention of actions
that harm the environment (for example, payments
for environmental pollution, waste disposal, etc.).
Another group is formed by compensatory payments,
which are aimed at collecting money and accumu-
lating them in special environmental funds (for ex-
ample, fees for special use of natural resources). In
contrast to the regulatory ones, these payments are
aimed at financing environmental measures and are
not directly related to the magnitude of the negative
impact on the environment and resources [24].

Regulatory payments

Environmental tax
Emissions of pollutants into the atmosphere
Discharges of pollutants directly into water bodies
Disposal of waste (except for secondary raw
materials) in specially designated places or facilities
Generation of radioactive waste (including already
accumulated)
Temporary storage of radioactive waste by their
producers beyond the license period established by
special conditions
Volumes and types of fuel, including those produced
from toll raw materials, sold or imported into the
customs territory of Ukraine by tax agents (excluded
based on the Law No. 71-VIII of 12/28/2014)
Fee for environmental pollution (expired on
02/11/2011)

Figure 2. Environmental taxation system of Ukraine

Source: compiled by the author based on data from [19]

According to EU Regulation No. 691/2011, the
OECD and the International Energy Agency include
environmental taxes, the tax base of which is a phys-
ical unit or its equivalent (conditional unit), which
determines the proven burden on the environment
and which is defined in the European System of
Accounts (ESA 2010) as a tax [21]. The Directorate
for Taxes and Customs Duties of the European
Commission has divided environmental taxes into
seven groups according to the areas of use: 1) energy
taxes (for motor fuel, energy fuel, electricity); 2) transport

Ekonomika APK. 2022. Vol. 29, No. 2

taxes (kilometers traveled, annual tax from the owners,
excise duties on the purchase of a car); 3) payment
for pollution (emission of pollutants into the atmo-
sphere and water bodies); 4) payment for waste dis-
posal in landfills and their processing; 5) taxes on
emissions of substances that lead to global change
(ozone depletion); 6) tax on noise exposure; 7) payment
for the use of natural resources [25; 19].

The general classification used in the EU, OECD
and IEA is the distribution of environmental taxes by
type of object of taxation is shown in Figure 3.
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Energy Tax

e  excise taxes on energy resources (gasoline, diesel, liquid fuels, natural gas, coal and
electricity);

e taxes on CO; emissions, which in most countries are indirect and set as a supplement
to energy taxes;

e taxes on potentially environmentally hazardous industries.

Transport Tax

e taxes related to the possession and use of motor vehicles and other vehicles;
e taxes on transport services that meet the general definition of environmental taxes;
e one-time taxes related to the import or sale of vehicles;
e periodic taxes.
Pollution Tax

e taxes on emissions of pollutants into the air;

e discharges of pollutants into water bodies;

e noise exposure;

e payments for activities related to solid waste management.

Resource Tax

e payments related to the extraction or use of natural resources
e payment for licenses for hunting, fishing, etc.

Figure 3. Generalised classification of the EU environmental taxation system
Source: compiled by the author based on data from [19]

To compare the tax burden of activities that
harm the environment, the authors considered the
value of tax revenues from environmental tax in %
of GDP in Ukraine and EU countries (Fig. 4). Among
the analysed countries we can single out Denmark,
which fills its budget conditioned upon environmen-
tal taxation by 3.17% of GDP in 2020 with weakening
dynamics compared to 2007 and Estonia (2.45% of GDP

with strengthening dynamics until 2020). The group
of countries, namely Poland, Slovakia and Sweden,
keep the tax burden at around 2.02-2.55%, which
is approximately equal to the average income of the
27 EU member states (2.24% of GDP). Germany accu-
mulates environmental taxes of about 1.71% of GDP
with a decrease in revenues compared to 2007, which
is due to real GDP growth.

18.00
16.00
14.00 3.17
12.00
10.00 4.00
2.55
8.00 2.24 B 2.38 2.02 1.54
1.71
4.00
6.00 —2.40 2.70 B = 250 220 261
4.00 2.40 2.70 520 R | 2.40 2.98
IE R R R R R &
0.00
EU-27 Denmark Estonia Germany Poland Slovakia Sweden Ukraine
m2007 =2011 = 2015 #2020

Figure 4. Dynamics of budget filling conditioned upon environmental taxation in Ukraine and EU countries, % of GDP

Source: compiled by the author based on materials [19; 26]
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While in Ukraine there is an increase in environ-
mental revenues from 2% of GDP in 2007 to 2.98%
in 2011 and a decline to 1.54% of GDP in 2020. Such
fluctuations may be conditioned upon a decrease in
GDP of 6.7% in 2011 compared to 2007 and the in-
clusion in environmental taxation of fees and charges
for special use of natural resources in addition to rent,

environmental tax and pollution charges. To assess
the adequacy of revenues in the development of “green”
economy of Ukraine, the current composition of en-
vironmental taxation and identify potential ways of
reform analyzed the structural distribution of envi-
ronmental taxes and revenues to the Consolidated
Budget of Ukraine in 2011-2019 (Fig. 5)

2011 849 966 647,37 |
2012 1276338 117,74 L
2013 1 869 675 496,98 I
2014 2003 372 638,27 I |
2015 1185370 749,31 [ 68483333924 TN
2016 3132033 775,48 L CRRRRRIOSEE 777 103 848.61 |
2017 2562 750 370,67
2018 2581364 970.48 L BRI ] 027 166 036,40 |
2019 3610977 280,75
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Emissions of pollutants into the atmosphere by stationary sources Discharges of pollutants into water bodies
= Waste disposal B Generation of radioactive waste
Fuel trade on the territory of Ukraine H Import of fuel into the customs territory of Ukraine
Importation of vehicles and/or bodies into the customs territory of Ukraine ~ M Sale of vehicles on the domestic market of Ukraine
B Acquisition of vehicles from persons who are not payers of this tax

Figure 5. Dynamics of environmental tax revenues to the Consolidated Budget of Ukraine in 2011-2019, UAH

Source: compiled by the author based on data from [26]

These data indicate the predominance of rev-
enues from the emission of pollutants into the at-
mosphere by stationary sources, about 59% in 2019.
This is followed by revenues from waste disposal
(20.6% in 2019) and environmental tax levied on the
generation of radioactive waste (17.6% in 2019). The
authors of the study also observed a sharp decline in
revenues in 2015 against the background of hostilities

and the exclusion from the revenue side of taxation
of revenues from fuel imports into Ukraine and rev-
enues from trade in own fuel in Ukraine.

As Figure 6 illustrates, the highest share of
environmental tax was in local budget revenues in
2016 — 2.29% and decreased to 0.83% in 2019, while
in the state budget for 2019 there was an increase of
0.57% with a peak value in 2014 - 1.31%.

2.50%

1.81%

2.00% 1.63% 1.68%

1.39%
1.50%

1.00%

0.50%

0.00%

2011 2012 2013 2014

1.61%

- The share of environmental tax in state budget revenues
The share of environmental tax in local budget revenues

= The share of environmental tax in the consolidated budget revenues

2.29%

1.48%

2015 2016 2017 2018 2019

Figure 6. The share of environmental tax in budget revenues, % in 2011-2019

Source: compiled by the author based on data from [26; 27]
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The next step is to analyse the structure of
coverage of expenditures on environmental activities
through environmental taxation (Fig. 7)

That is, there is a lack of funding for environ-
mental measures through environmental taxation,

Nehoda and Klymenko @

which in turn necessitates an increase in the rate or ex-
pansion of the tax base. In combination with the given
structural distribution of revenues from the payment
of environmental tax by levels of the budget system
in Figure 8, ambiguous conclusions were obtained.

12000
139%
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4000 389

2000

2011 2012 2013 2014

2015

Expenditures on environmental protection, UAH million
Receipt of environmental tax, UAH million

====The share of environmental expenditures covered by the environmental tax

160%
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8242,07 120%

7349,26
625542 100%
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40%
20%
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Figure 7. The ratio of environmental tax to expenditures on environmental measures, %

Source: developed by the author based on data from [26; 16]

Environmental tax

For the generation and storage
of radioactive waste

Special fund of the State ~ General fund of the State

Special fund of the

@&

In addition to the part for the generation and storage
of radioactive waste

General fund of the State  Special fund of local

Budget Budget State Budget Budget budgets
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e ) - Speci . ) '
" n pecial fund of budgets of the united Special fund of Special Fund
Ao R - + territorial communities, rural, settlement, budgets of oblasts of Budgets of Kyiv
||” e city budgets and ARC and Sevastopol
L3S
A
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Figure 8. Distribution of revenues from the payment of environmental tax between the levels
of the budget system in 2021, %

Source: compiled by the author based on data from [28]

On the one hand, the negative fact is that a signif-
icant part of the funds from environmental taxation
is credited to the general fund of the state budget,
where they are not earmarked, but environmental
measures are funded more than taxes paid by pollut-
ants. Funds for the generation and storage of radio-
active waste are credited to the special fund of the
state budget by 100%. The rest — to the special fund
of local budgets and the general fund of the State
budget in the proportion of 55/45 [28].

The CO, emission tax rate has only a Pig compo-
nent (ie it must consider the public cost of pollution
and the need to realise its fiscal potential). Among
the main forms of taxes we can single out the tax
on estimated or measured emission of greenhouse
gas (emission base carbon tax), which is based on
actual emissions and provides a complex proce-
dure of control and consolidation and tax on ener-
gy consumption (fuel base carbon tax), the rates of
which depend on carbon capacity in the fuel, which
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allows for effective management and audit. The IMF
recommends that the member states of the Paris
Climate Agreement introduce a fee for a ton of CO,
emissions at $ 75 by 2030. Denmark, Finland, Sweden
and Norway were among the first countries to adapt
their CO, emissions tax in addition to other energy

taxes. Tax rates in some EU countries and Ukraine as
0f2021 are shown in Fig. 9. The highest rates are set in
Sweden - 116.33 euros per tonne of CO,, Switzerland
and Liechtenstein — 85.8 euros, Finland — 62.0 euros.
And the smallest — in Poland: 0.07 euros, Ukraine -
0.25 euros, Estonia — 2.0 euros per ton of CO2 [29].
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Figure 9. CO, tax rates in some European countries as of 2021

Source: compiled by the author based on data from [29]

Given the experience of the analysed EU coun-
tries, the practice of using CO, emissions taxes as an
indirect tax on energy consumption remains rele-
vant for Ukraine. This, in turn, will simplify adminis-
tration, reduce the energy intensity of GDP and com-
bat climate change.

International experience shows that to convert
from an estimated emission tax to an energy con-
sumption tax, the following coefficients should be
used, which are the basis for compiling an inventory of
greenhouse gas emissions from the Kyoto Protocol
countries:

— the coefficient of carbon content in the fuel,
which during combustion will be converted into
CO,;

— coefficient of calorific value;

— oxidation factor [29].

Thus, the main recommendations of the model
of reforming the environmental tax system are (Fig. 10):

1. Balance of budget revenues due to efficient use
of the country’s resources and approximation of CO,
emission tax rates to the European level. It is neces-
sary to carry out taxation on a progressive scale and
gradually increase the rate of environmental tax on
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carbon dioxide emissions by UAH 10 each year, to
reach the level of UAH 50 per ton by 2024.

2. Increase the coefficient when charging for over-
limit emissions and discharges of pollutants. Introduce
a system of fines for environmental offenses.

3. Reorient environmental regulation from con-
trolling the level of environmental pollution to energy
taxation.

4. Ensure targeted use of revenues from the tax on
CO, emissions from stationary sources to stimulate
innovation, implement energy efficiency measures,
adapt to climate change and reduce emissions.

5. Establishment of the State Fund for environ-
mental protection as part of the special fund of the
State Budget of Ukraine as a separate legal entity.
Provide sources of 100% environmental tax for CO,
emissions and 30% environmental tax in addition to
the disposal of radioactive waste.

The results of the study were limited to 2019
conditioned upon the availability of data on tax reve-
nues from the environmental tax of European coun-
tries, which have passed through the ESA-2010 system
of accounts published by Eurostat [19] and data from
the State Treasury Service of Ukraine [26].
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Figure 10. Directions of reforming the environmental taxation system of Ukraine

Source: developed by the author

» Conclusions

The study identified that taxes on carbon dioxide
emissions, the rate of which consists only of the en-
vironmental component, and excise taxes on energy
resources, in which the fiscal component is added to
the environmental component, are effective tools to
reduce CO, emissions. The experience of countries
in stimulating the development and use of energy-
saving technologies is interesting, including the pro-
vision of so-called R&D tax credits, which provide
for compensation of part of the cost of technology
by providing income tax rebates. Tax revenues from
the environmental tax in Ukraine only partially cover
the costs of environmental measures, which neces-
sitates the mobilisation of most revenues and the
creation of specialised trust funds. The reserves for

reducing the burden on the environment can be
quickly depleted, so it remains important to find
options for giving economic growth new facets, so
that the revival of the economy and industry is ac-
companied by the implementation of effective re-
source-saving technologies.

To achieve the goals of environmental policy,
it is necessary to ensure targeted and effective use
of funds accumulated from the environmental tax,
stimulate modernisation and innovation of polluting
entities in order to reduce the level of environmental
pollution.

Therefore, it is necessary to further consider
the issue of creating a separate fund as a legal entity
for the effective accumulation and project targeted
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use of mobilised funds under the control of the Ministry
of Finance. It is also advisable to conduct in-depth
research on the control of harmful emissions and
the transition to energy taxation, together with the
experience of countries in the taxation of environmen-
tally hazardous products, vibration, noise, electromag-
netic radiation.

Given the developed proposals, it is possible to
increase the fiscal efficiency of the environmental tax
on carbon dioxide emissions, create an opportunity
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Hanpsamu pedopMyBaHHS CUCTEMM €KOJTOriYHOro onoaaTKyBaHHS
YKpaiHM B YyMOBaX PO3BUTKY €BpoOiHTerpauimHUX npouecis

lOnia BonoanMmupisHa Heroga, Makcum BikTopoBuu KnMMeHKo

HauioHanbHWI yHIBEpCUTET 6GiopecypciB i MPUPOLOKOPUCTYBaAHHSA YKpaiHM
03041, Byn. lepois O6opoHMU, 15, M. KuMiB, YKpaiHa

» AHoTauifa. OHYM i3 OCHOBHUX 3aB/IaHb JIIOICTBA Ha IOPSIIKY I€HHOMY IIOCTA€E MMTAHHs 30epesKeHHS i€l IIJIaHeTH
SIK TIepelyMOBH JJTs1 (PYHKITIOHYBAHHSI BCHOTO, 3 YUM MU B3AEMOJIIEMO, Jie 5KUBEMO, Ta III0 Bimcroroemo. KoskHoTro qHsA 9
i3 10 MemIKaHIiB 3eMJIi 3MyIIeHi BAUXaTH 3abpygHeHe MOBITPS, siKe BIIUBAE HA CTaH IXHBOTO 3[J0POB’S, IPOHUKAIOYN
JI0 IUXaJabHOI i KPOBOHOCHOI CUCTEMU Ta MOPYILIYIOYX poOOTY TOJIOBHOT'O MO3KY, JiereHb Ta cepiisd. ToMy BUHUKAE
HeOoOXiIHICTh MOLIYKY HOBUX Ta yJOCKOHAJEHHS iCHYIOUMX BaskeJsIiB BIIMBY Ha 3aOpyJHIOBAYiB fIK Yy CBITi B I[ijioMy
Tak i B YKpaiHi 30KpeMa, 3 OIVIsAy Ha YCHIIIHUM iHO3eMHUI 10CBin eBponeiicbkux KpaiH. OIHUM 3 TaKUX BaskeJliB
€ eKOJIOTiYHe OMOJATKYBaHHS, SIK CKJIaJ0BA YacTUHA (PiHAHCOBOI MOJITUKY Jiep;kaBy. MeTa CTarTi — 0OI'pyHTyBaTH
Ta BUCBITJIUTHA OCHOBHI IIJISIXU pe()OPMYBaHHSI CUCTEMHU €KOJIOTIYHOTO OTIOJJaTKYBaHHS YKpaiHUA B YMOBaX PO3BUTKY
€BpOiHTerpaniiiHux nporeciB. OCHOBY METOIOJIOTI] TOC/IiI3KEHHSI CTAHOBJIATH aOCTPAKTHO-JIOTTYHII METO], Tia/IEKTUIHII
MEeTOJ HayKOBOI0 IIi3HAHHS1, aHAJTi3Y, IeIyKIlii, CHHTe3y, CTaTUCTUYHHH, rpadivyHuiii TabmuuHui. Y3araabHEHO OCHOBHI
ILISAXU peOpMyBaHHA CHCTEMH €KOJIOTiYHOTO OIOJATKYBaHHsS YKpalHU B yMOBax PO3BUTKY €BPOiHTerpauiiiHux
npotueciB Ta gocBiny kpain €C. OOrpyHTOBaHO Kiacudikaiiio 6a3 ononarkyBaHHA eKOJIOTiYHUX IOJATKIB 3rifHo 3
€spocrarom (Eurostat) Ta [enepanbHOro nupexropary €sponeiicbkoi Kowmicii 3 nuranb noskinis (The European
Commission’s Directorate General Environment). Habynu mogasbIioro po3BUTKY HayKOBO-METOAMYHI IIXOMH IO
BU3HA4YeHHs, ifeHTUdIKAIll Ta YIOCKOHAJIEHHA eJeMeHTiB MeXaHi3My eKOJIOTiYHOro OMOJATKYBAHHA i CTPYKTYpH
PpO3IOAiTYy HaAXOIKEHD 0 BiAMOBiAHUX piBHIB OI0M)KETHOI cCUCTEMU YKpaiHU. YIOCKOHAIEHO CUCTEMHHUIN PO3MOIiT i
BiHeceHHs BiAOBIAHNX KOMIIOHEHTIB KOMIIEHCAI[iIHUX Ta PETY/II0I0YNX IJIaTesKiB 10 €KOJIOTiYHOr0 OIOAATKyBaHH S
VYKpaiHu 3rigHO KomiB OromskeTHOI Kiracudikamii. OO6rpyHTOBAaHO OCHOBHI BajKesii ITOFATKOBOI MOJITHKM 3aJJIs
TMOCATHEHHST €KOJIOTiYHHUX ITJIEN Ta CTUMY/TIOBAaHHSA 3a0pyIHIOBAYiB O 3MEHIIIeHHSI HaBaHTA’KEHHsI Ha HABKOJIUIITHE
TIPUPOJIHE CepeloBUIIe. Pe3ysIbTaTy JOCTiIPKEHHS MOKYTh Oy TH BUKOPUCTaHI Ha MiCIIEBOMY Ta Jep>KaBHOMY PiBHSIX 3
METOI0 IPUUHSATTSA pillleHb CTOCOBHO pehOPMyBaHHS CHCTEMH €KOJIOTiYHOTO OTMIOAATKYBAHHs B YKpaiHi

» KnIoYoBi CMoBa: 1oaTkoBa CUCTEMA, JIePKaBHUN OIOMIKET, II0aTKOBA IOJIITUKA, IIOJATKOBUM MeXaHi3M, BaskeJli
MIOJaTKOBOTO perymoBanns, emicisa CO,, (pinancoBuii MexaHizM
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» Abstract. The article is devoted to the current problems of institutional reform to attract investment in the modernisation
and rehabilitation of irrigation infrastructure and cover the costs of its operation. To address these issues, in 2019 the
Cabinet of Ministers of Ukraine approved the Irrigation and Drainage Strategy until 2030 and in 2020 a corresponding
action plan for its implementation. However, the reform process is delayed conditioned upon systemic environmental,
economic and cultural problems that create obstacles to change, primarily in the development and adoption of
legislation regulating the formation and operation of new institutions (water user associations and management of
state reclamation systems, etc.). The purpose of the article was to present the results of analytical studies examining
Ukrainian and international experience in irrigation management reforms and assessing the likely risks that may arise
in this way and forming a vision for managing the implementation of the Irrigation and Drainage Strategy until 2030.
The study was performed using the following methods: systematic analysis of the functioning of the irrigation sector in
Ukraine; comparison (determination of properties and characteristics based on collected information and statistical
data on reform processes in the field of land reclamation in Ukraine and the world), abstract — logical (theoretical
generalisations and formulations of categories and conclusions. The existing reform processes in the field of land
reclamation in Ukraine are analysed, it is noted that in a market economy, effective maintenance and development
of water reclamation complex can take place only in partnership with the state and the private sector. As a result of
research of Ukrainian and international experience, the principles and mechanisms of effective implementation of
transformations in irrigation management are proposed and consider socio-economic and cultural aspects of reform
processes in Ukraine and possible risks arising from international experience. Specific recommendations for managing
the reform process are provided. The application of the proposed methods of reform will ensure investment in the
modernisation and rehabilitation of water infrastructure and further sustainable use of irrigated land

» Keywords: land reclamation, water management and reclamation complex, integrated management, institutional
reform, transformation in irrigation management, water user associations, investments

> Introduction of the International Commission on Irrigation and

According to the Food and Agriculture Organisation
of the United Nations, today about 800 million people
worldwide are chronically malnourished [1]. Accord-
ing to these international organisations, the world’s
population is expected to increase to at least 9.6 billion
by 2050, so to ensure the food security of this grow-
ing population, agricultural production must grow
rapidly and increase its volume by 60% (and almost
100% in developing countries) to the baseline indi-
cators 0f2005-2007 [2]. Thus, a new “green” revolution
is needed [3], which this time, according to experts

Drainage (ICID), can be carried out only with the
use of integrated water and land management [4].
At the same time, optimal resource management,
considering the requirements of reducing the risks
of increasing climate variability, can be ensured only
by providing fair and reliable irrigation services that
will increase agricultural productivity and preserve
ecosystems.

Reclamation agricultural production in Ukraine
is not realising its potential explained by the reduc-
tion of the area of actual irrigation and inefficient

> Suggested Citation: Zhovtonog, O.I., Nechyporenko, O.M., Levkovska, L.V., & Ryzhova, K.I. (2022). Implementation of irrigation
and drainage strategy: Political, economic and cultural aspects. Ekonomika APK, 29(2), 51-59.
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management of water resources in irrigation systems,
which hinders the achievement of these complex re-
quirements. According to the FAO, Ukraine is able to
provide food to 450-500 million people annually, cur-
rently these opportunities are used by a third [5]. As
of 1990, soil irrigation was 2.29 million hectares, but
since independence this figure has almost quadru-
pled to about 500,000 hectares, while existing recla-
mation systems do not provide the projected produc-
tivity of water and energy resources [6; 7].

Thus, the low efficiency of irrigation systems,
the rapid growth of water demand from entities in
other sectors, such as housing, utilities, industry and
energy, are just some of the main problems. Efforts
to ensure sustainable water management will require
improving the efficiency of irrigation systems by
modernising and revitalising their management sys-
tems. At the same time, the recent introduction of
market relations in the water management and rec-
lamation complex of the state, agrarian reform and
active development of agricultural entrepreneurship
have significantly increased the requirements of pro-
ducers to the quality and cost of irrigation water sup-
ply services. Ukraine, like most developing countries
with irrigation systems, faces difficulties in further-
ing the ever-increasing irrigation costs and reimburs-
ing producers for the opaque cost of water services,
in addition to the urgent need to speed up the inno-
vative revival of irrigated agriculture.

There is a need to address these issues, first
of all, the successful implementation of new institu-
tions and organisational development of irrigation
management with the participation of water users
with the adaptation of known models of their cre-
ation and operation to the conditions of Ukraine. At
the same time, in the reform process, it will be im-
portant to avoid uncoordinated actions, misinterpre-
tation of legal provisions and unreasonable political
decisions.

An analysis of recent research suggests that
the problems of effective water management in
the agricultural sector are the focus of both inter-
national bodies, such as the Food and Agriculture

Organisation (FAO), the Global Water Partnership,
the United Nations, and public authorities. different
levels and the world scientific community [8-10]. For-
eign researchers have focused considerable atten-
tion on the prospects of transferring control of irriga-
tion systems to associations of water users and the
identified shortcomings in certain countries [11-13].
Developed recommendations and prepared final re-
ports on the implementation of irrigation manage-
ment programmes with an emphasis on the priva-
tisation of reclamation systems [14-16]. At the same
time, Ukrainian scientists developed the scientific
basis for irrigation restoration and development [7],
analysed the institutional support for efficient use
of water resources in Ukraine under land reform [6;
17; 18] and explored innovative approaches to trans-
formingmanagementinirrigated agriculture [19; 20].
However, for all the previous time, the approbation
of these studies did not provide a fully acceptable
scientifically sound basis for a comprehensive sys-
temic approach of the state and Ukrainian society to
modern reform of land reclamation, especially given
the exacerbation of socio-economic and climatic chal-
lenges undermining food security. Given this and
the presence of possible risks in the implementation
of the state strategy of irrigation and drainage, we
have formed the basic principles and methods of its
implementation. The implementation of the State
Strategy for Irrigation and Drainage in Ukraine until
2030 [21], adopted by the government in 2019, requires
a scientific basis for the success of new institutions,
building the latest organizational structure of the in-
dustry and creating a favorable environment for their
development. World irrigation experience shows that
the transfer of irrigation system management (TISM)
to new NGOs, in the absence of strong support from
relevant government agencies, lack of communica-
tion and the necessary analysis of the economic and
financial condition of water management and rec-
lamation complex — can pose significant problems,
lead to ineffective or erroneous decisions [13-15]. In
practice, three main inhibitory factors often manifest
themselves (Fig. 1).

Lack or weakness of political
support from the state leadership

Insufficient funding for the reform and incomplete
intensification of the process

Attempts to transform management within

or based on departmental bylaws

the current and not always perfect legal framework, —p|

Lack of necessary regulatory
weight and effectiveness

Lack of managerial knowledge,
skills in the midst of newly formed
non-governmental groups

Low quality of process organisation

Figure 1. Inhibitory factors of TISM and their consequences for reform
Source: formed by authors based on literature sources [11-13]

To remove existing obstacles and increase the ef-
fectiveness of reform processes, it is necessary to com-
prehensively analyse the current state of government
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policy and public administration in the field of land
reclamation, study the experience of similar reforms
in other countries, and identify key principles to be




followed in the reform process to ensure the effect
of institutional change considering the likely risks.

It is advisable to refer to the international ex-
perience of similar transformations in countries with
transit economies, especially post-Soviet, where the
remnants of the administrative-command system
and technocratic approaches to the development
and implementation of public policy have long hin-
dered effective results, delayed and sometimes dis-
credited reforms [14; 22; 23].

Purpose of the article is to study the problems
of development and implementation of state policy
in the field of land reclamation in Ukraine and the
relevant international experience of reforms in the
irrigation sector, to identify the vision of the main
principles and methods of managing the process of
implementation of the Irrigation and Drainage Strategy
until 2030.

» Materials and Methods

For the first stage, statistical data and publications
in electronic media on the use of irrigated lands and
water resources of Ukraine were used [24; 25], the results
of our own research on the efficiency of irrigation
systems in Southern Ukraine [17; 19; 20]. In the second
stage, thereportsofinternational organizations (FAO,
the World Bank, the International Commission on
Irrigation and Drainage, the International Institute
of Water Resources Management-IWMI, etc.) were
studied [11-13] on the effectiveness of projects to re-
form and modernize irrigation systems in countries
with transit economy (Georgia, Armenia, Tajikistan,
Uzbekistan, Kyrgyzstan, Bulgaria, etc.) [14-16]. At the
third stage of the research general-scientific and spe-
cific methods were used: comparative-historical and
monographic methods — to compare and evaluate
the information collected in the previous stages of
work, and statistical data reflecting the processes of
land reclamation reforms in Ukraine and the world.
The properties and characteristics of irrigation systems
of different sizes and management were compared
and evaluated; system analysis — for a comprehen-
sive assessment of the current state of functioning
and potential of irrigated agriculture in Ukraine (the
use of systems analysis was explained by the complex
construction of the studied management facility, which
has natural, technical, socio-economic and environ-
mental components and is an open dynamic system).
The main principles of the system approach
were implemented in the system analysis: the task
of improving irrigation management was formed
comprehensively — considering all significant exter-
nal conditions; the object of study was considered
as a system — a hierarchically organised multilevel
structure, which includes elements (subsystems),
combined direct and feedback — to achieve a com-
mon goal for all elements, for example, the maximum
number of additional products per unit water. The in-
stitutional method assumes that the research focuses
on economic institutions, their structures, properties,
functions and relationships, including formal and in-
formal institutions (norms, rules, traditions, etc.) on
the basis of which these institutions (organisations)
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operate. Abstract-logical — for theoretical generaliza-
tions, formulation of categories and conclusions). The
experience of the authors’ cooperation with water
users (managers and specialists of farms) in the irriga-
tion zone in the South of Ukraine during 2015-2021
was also used.

The above methods and research methodol-
ogy suggest that the theoretical and methodological
principles of improving the management of irrigated
agriculture can not be reduced to only one method,
because each method is used not in isolation, but in
combination with others.

» Results and Discussion

Currently, the realisation of the agricultural poten-
tial of reclaimed lands in Ukraine is constrained by a
significant set of natural, technical, organisational,
economic and environmental factors, including:

— the need to modernise the entire water man-
agement and reclamation complex, considering the
climate crisis, including changes in water and land
use conditions and the consequences of deteriorating
technical condition of the main water infrastructure;

—reduction of the actual areas of artificial humid-
ification due to the failure of part of the on-farm irri-
gation and drainage systems and the unsatisfactory
technical condition of the infrastructure that contin-
ues to be used;

— fragmentation of land use arrays within the
technological modules of irrigation systems;

— availability of various forms of ownership of do-
mestic infrastructure;

—rising tariffs for water and electricity, inefficient
management of water and energy resources;

— development of soil degradation processes, such
as erosion, salinisation, waterlogging, depletion of
mineral elements, desertification etc;

— deterioration of human resources in the industry.

To address these issues, and attract investment
in the modernisation of reclamation systems, in 2019
the Cabinet of Ministers of Ukraine approved the Ir-
rigation and Drainage Strategy until 2030 [21], and
in 2020 — an action plan for its implementation [26].
The documents set out institutional changes in the
industry management system, which provide for the
transfer of authority (management transformation)
for the operation of networks at the lower level to
newly established water user associations, and their
involvement in management at the regional system
level. However, the complicated course of institu-
tional change is still slowing down and not being im-
plemented as a coherent, coherent and interrelated
measure with other reforms, which in turn does not
increase the efficiency of irrigation and drainage
expected by stakeholders. Thus, in 2021, irrigation
systems operated on only 25% of potentially irrigat-
ed agricultural land. Conditioned upon the low level
of development of arable land reclamation systems,
Ukraine annually loses at least $ 1.5-2.0 billion in
foreign exchange earnings, which is equivalent to
almost 10 million tons of unharvested grain harvest.
At the same time, the State Accounting Chamber
concluded that only by irrigating the entire existing

Ekonomika APK. 2022. Vol. 29, No. 2




@ Implementation of irrigation and drainage strategy: Political, economic and cultural aspects

area of irrigated land, it is possible to increase agri-
cultural production and gross domestic product by
almost UAH 8.8 billion [27].

It has become clear that the implementation
of the action plan raises a number of issues related
to conflicts of interest between different stakehold-
er groups, including existing traditional methods of
communication between government officials and
society and water and land users in particular. Thus,
separate groups of stakeholders (so-called small water
users, representing small farms or using their own
land shares; united territorial communities with on-
farm reclamation infrastructure and land transferred
to community ownership; local environmental NGOs,
which deal with conservation of water and land re-
sources, etc.) did not participate in the development
and discussion of the draft law on organisations of
water users, and therefore have serious comments
on the already, unfortunately, adopted by the Verkhovna
Rada legislation [28].

Lack of theoretical knowledge and practical
experience in carrying out irrigation management
reforms creates many misinterpretations and diffi-
culties in communicating initiators of change with
society and various groups of water users. The bill
received all new proposals and comments, which for
a long time continued to be finalised in the work-
ing group and the Verkhovna Rada Committee. The
most controversial provisions of the law are in the
areas of environment, lease and ownership of land
and infrastructure, ensuring fairness in management
decisions in the interests of all members of the newly
formed Water Users Association (WUA) and guarantees

of private investment protection. Each of these con-
flicting moments is related to the interests of a par-
ticular stakeholder group, their role and opportuni-
ties to influence reform processes.

At the same time, a significant obstacle to suc-
cessful institutional transformations is the difficulty
of creating a new transparent system for the forma-
tion and approval of tariffs for water supply and sew-
erage services. After all, over the last 5 years, tariffs for
irrigation and electricity services, conditioned upon
the impact of many technical, economic and organ-
isational factors, have been growing steadily. Table 1
shows the growth dynamics of individual costs that
form tariffs for water services for users only for water
intake from the Kakhovka main canal, and also the
cost of services of the district administration of one
farm and the Basin management of water resources
of the lower Dnieper, which in 2020 reached about
300 and 15 UAH/1000 cubic meters, respectively.

Under such conditions, and against the back-
ground of lower prices for agricultural products and
rising energy costs, there is a danger of losing the
expected profitability of irrigated agriculture. There-
fore, it is extremely important to find ways to reduce
operating costs through the implementation of mea-
sures to save resources, reduce non-productive wa-
ter losses, optimise general production and other costs
of water management organisations. It is important
to create preconditions for their constructive dialogue
to increase the efficiency of operation of inter-farm
systems, improve the quality of services and avoid
conflicts between water users and water management
organisations (Table 1).

Table 1. Dynamics of costs for the collection and transfer (transportation) of irrigation water
by the Department of the Kakhovka main canal, UAH/1000 cubic meters

Cost of Including cost: Direct costs Capital
Year Cost of overturning . . for payment expenses
water intake  (transportation), Electricity Electric power for updates and
total services industry offabour modernisation
2016 145.8 250.8 52.2 198.6 8.3 20.5
2017 179.3 318.2 64.2 254.0 10.8 19.7
2018 245.5 355.6 87.9 267.7 15.0 26.3
2019 314.2 418.8 112.5 306.3 18.3 30.4
2020 314.2 411.5 112.5 299.0 25.4 29.9

Source: formed according to the annual orders of the Kakhovka Main Canal Department (No. 66/1 of 03/03/2016; No. 75
0f 03/22/2017; No. 69/1 of 03/01/2018; No. 98 of 03/14/2019; No. 100 of 03/18/2019)

First of all, we need a new system of informing
water users based on transparency, involving them
in decision-making on the development of water
distribution plans and the composition of operational
work in some areas of government systems.

Another issue that requires coordination of
the interests of different stakeholder groups (land
users, landowners and united territorial communi-
ties) is the issue of land consolidation within the areas
of technological modules of irrigation systems. In
many cases, the lease term of landowners’ shares
does not exceed 5-7 years (based on the results of
communication with water land users, managers,
hydraulic engineers and agronomists of farms in the
area of irrigation systems); however, there are cases
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when individual landowners do not want to enter
into or extend lease agreements with farmers for
various reasons. It is known that the average area of
land share in the south of Ukraine is 2-4 hectares,
while the area of irrigated fields from 60-100 hectares
within one irrigated field is located from 15 to 30 or
more shares [29]. At the same time, some landown-
ers form their own small farms or work as private
farms, and some are waiting for better offers on the
amount of rent or sale of land at a higher price. Un-
der such conditions, farms invest their own funds
in the restoration and modernisation of irrigation
systems only in areas where long-term lease agree-
ments have been concluded with landowners (more
than 10-15 years). To solve the problem of undesirable




fragmentation of land use on irrigated lands, it is nec-
essary to coordinate the reform of the irrigation sec-
tor with the results of land reform, which will ensure
the effective implementation of land consolidation
projects along with the establishment of water users.

Thus, it is becoming increasingly clear that in
addition to modernising technical infrastructure and
creating new organisations to manage irrigation sys-
tems, it is urgent to introduce a new culture of com-
munication between stakeholders to form, implement
and develop public policy in the field of nature. Ex-
isting outdated culturological principles and political
and economic tools are the main obstacles to the ef-
fective implementation of reforms and implementa-
tion of large infrastructure projects. That is, the lack
of a proper culture of stakeholder dialogue at the
local level, lack of transparency of reform processes
at both state and local levels, lack of coordinated in-
tersectoral cooperation and participation in these
stakeholder transformations, and underestimation
of professional expert support for research and edu-
cational institutions for economic substantiation of
new models of management of reclamation systems
and dissemination of necessary knowledge among
all participants of the reform process.

The government’s efforts to accelerate reform
and move to investment as soon as possible do not
work without professional management of institution-
al change according to good governance standards
(transparency, stakeholder participation, efficiency,
accountability, interconnectedness) and a clear ar-
chitecture of a multi-sectoral multi-disciplinary inte-
grated approach.

Analysing the international experience, the an-
swer was sought to the question under what condi-
tions and through what mechanisms it is possible to
achieve a balance of state, public and business inter-
ests in the implementation of reforms. According to
experts from the World Food Programme (WFP), re-
forming the irrigation sector or transforming irriga-
tion management primarily involves the transfer of
management of irrigation systems from government
to non-governmental organisations [6]. Beginning in
the mid-1970s, governments in many countries began
to successfully transfer control of irrigation systems
from state water agencies to farmers’ organisations or
other non-governmental organisations [14].

In countries with transit economies, the post-
Soviet republics of Central Asia and the Caucasus,
and Eastern Europe, irrigation management reforms
began with the transfer of irrigation infrastructure
ownership or long-term management to water users,
and then (or in parallel) there were changes in the
management of the state water management and
reclamation complex [19; 10]. Reform processes have
been long, complex and very often adjusted or rad-
ically changed. As a result of ill-considered political
decisions and the dominance of the interests of cer-
tain groups of water users or departmental interests
of government agencies, numerous mistakes were
made.

As a result of studying and in-depth analysis of
the world experience of reform in these countries [10;
14; 23] we have established the following general
patterns of this process and made certain conclusions
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that may be useful for Ukraine. Yes, common to all
countries was the following:

1. Everywhere, the reform process (since the early
1990s) has been very complex and lengthy, requiring
serious expert support from international organisations
in drafting legislation and drafting certain provisions
of the law in the pilot territories.

2. Organisational models at all levels of irrigation
system management have changed and adjusted
many times, both at the establishment of the Water
Users Association (WUA) and at the level of organisa-
tional structures for the management of major canals.

3. Small WUAs were economically incapable ev-
erywhere. The best results were achieved in case of
creation of powerful associations (from 3000 ha) for
the operation of the tertiary (grassroots) irrigation
network and pumping stations, as well as their fed-
erations for the purpose of operation of secondary
distribution channels (Kyrgyzstan).

4. Governments have often made hasty decisions
to establish national or regional state-owned com-
panies to manage trunk and secondary distribution
channels, which have failed to ensure proper opera-
tion of systems and quality of service for water users
explained by underfunding of the necessary costs
(Armenia, Georgia, Bulgaria). To continue to provide
irrigation services, governments were forced to in-
crease government subsidies for these companies,
which also did not address the issue of sustainability.
To remedy the situation and improve the perfor-
mance of state-owned companies, they have been
restructured so that water users have influence in
management decisions, and companies also have
the opportunity to conduct business to obtain addi-
tional funds to cover infrastructure costs (Armenia,
Bulgaria).

5. Reform plans changed when the next govern-
ment changed, depending on the involvement of in-
ternational technical assistance and the organisation
of investment projects. At the same time, World Bank
projects played a significant role in all countries, and
in many cases were forced to correct mistakes made
by governments at various stages of transformation.

6. The expected progress in the reform was ob-
served after the emergence of quality legislation on
the establishment of WUAs, providing financial and
advisory support from the state (training, coaching,
advisory support, implementation of special govern-
ment programmes, and access to investment) [4].

7. The existence of a Reform Strategy, the devel-
opment of an appropriate package of legislation
and regulations, a state plan or programmes to im-
plement reforms — all these countries had key con-
ditions for ensuring positive changes in water man-
agement and restoration of artificial wetlands.

8. Reforms in irrigation management and the
implementation of projects for the reconstruction
and modernisation of irrigation systems everywhere
were accompanied by the resolution of land issues
in terms of consolidation of small land users.

Summarising the results of research [6; 18],
the authors of the study note that institutional reform
is a process that is constantly improving, adjusting
and depends on society’s readiness for new demo-
cratic decentralised forms of government. The state’s
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efforts to maintain its influence and its decisive role
in management at the level of the main trunk canals
are remnants of centralised hierarchical manage-
ment from the past practice of the Soviet planned
economy.

Unwillingness to transparent procedures, weak
state institutions and lack of good experience in in-
volving private water users in water infrastructure
management are what all transition economies faced
at the beginning of the reform.

At the same time, the countries that joined the
European Union had some preferences in the possibility
ofreceiving support from EU programmes. However,
as the example of Bulgaria shows, comprehensive
support from the EU and international organisations
has not saved the country from numerous mistakes
and negative consequences of the government’s de-
sire to maintain uncontrolled levers of public admin-
istration. The creation of a state-owned profitable
company resulted in a significant reduction in the
potential of irrigated agriculture conditioned upon
the complete refusal of some farmers to use artificial
moisture when water tariffs increase. A similar pattern
was observed at the beginning of the new century in
Georgia and Kyrgyzstan.

The main risks in carrying out reforms in irrigation
management

All these examples are a warning to the Government
of Ukraine and an argument to avoid repeating mis-
takes that have taken place in other countries. This
is especially true of the choice of institutional model
for the management of the state share of water in-
frastructure. Based on the study of the experience
of implementing reforms in different countries and
the reform process in Ukraine, we have identified
the following main risks that should be considered
when implementing the provisions of the Irrigation
and Drainage Strategy.

1. Risk of underfunding to cover the costs of
operating the main state water management and rec-
lamation infrastructure. In the case of the creation of
a national joint stock company (NJSC) or individual
state joint stock companies at the level of main chan-
nels, there is a risk that it is impossible to cover op-
erating costs without a significant increase in tariffs
and increase government subsidies.

2. Risk of privatisation of strategic water manage-
ment infrastructure. With significant underfunding
of water infrastructure, government subsidies can
be significantly increased to maintain the proper level
of services for water users. In the absence of the nec-
essary public funds, in such cases there is a risk of
bankruptcy of a joint-stock state company and transfer
of strategic state water infrastructure to long-term
concessions or ownership to private companies and
investors to overcome the critical situation and con-
tinue providing appropriate services to water users.

3. Risk of tariff increases for water users and
their organizations. In the absence of a mechanism
for control by water users and ensuring their direct
participation in decisions on the formation and ap-
proval of tariffs, there will be a risk of inadequate
growth of tariff levels, which will make unprofitable
growing most crops under irrigation. With certain
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jumps in world prices for agricultural products, high
tariffs may lead to the complete abandonment of
some farms from the use of artificial soil moisture,
which will significantly affect the level of operation
and efficiency of major systems, reduce farmers’
profits and and pose risks to the country’s food se-
curity in dry years. First of all, it will have a negative
impact on small and medium-sized farms, which
will lead to the development of large debts and the
inability of WUAs to operate in such conditions.

4. Risk of lack of independent impartial con-
trol over the activities of state-owned enterprises. The
establishment of the NJSC envisages the develop-
ment of a Supervisory Board for the activities of this
state-owned company from representatives of gov-
ernment agencies, including a public council from
representatives of WUAs. However, if the Supervisory
Board is formed arbitrarily and without legislative
participation of representatives of WUAs and other
groups of water users in decision-making on the oper-
ation of systems, use of investment funds and tariffs,
then any other type of so-called control will not be
objective and impartial. At the same time, decisions
aimed at improving the quality of services, regulating
and/or establishing fair tariffs may be made not in the
interests of water users.

Vision of the basic principles and methods of imple-
mentation of the Strategy

Given the potential problems of implementing the Ir-
rigation and Drainage Strategy in Ukraine, the results
of analysis of international experience and possible
risks that may arise during the reform of the irriga-
tion sector, we propose a system of principles and
methods of reforms that change existing cultural and
political - economic principles of regulation:

- ensuring integrated planning and coordination
of various types of activities, primarily involving all
stakeholder groups in the development of laws and
regulations (proposals for amendments to the law
on WUAs, laws on the creation of new businesses in
public irrigation systems, protection of private in-
vestments, development of tariff policy, etc.);

— dissemination of knowledge about new institu-
tions, training of those involved in the development
of legislation and regulations, and the maximum num-
ber of water users in different regions;

—creation of structures supporting the reforms at
the level of relevant ministries and agencies with the
involvement of specialists with a sufficient level of
training;

— ensuring transparency of the process of policy
development and implementation according to the
standards of good governance, including monitor-
ing and reporting of responsible institutions on the
results of reforms;

— deepening international cooperation in the
framework of technical assistance projects to support
the proper management of reform processes;

— development and implementation of existing
state programs for the implementation of certain
measures concerning economic and organisational
reforms in the water management and reclamation
complex of Ukraine;

— establishment of feedback links between the




government, water and land users and communities
to inform the public and stakeholders, the introduction
of a permanent dialogue of government agencies with
stakeholders and the public;

- ensuring comprehensive interdepartmental co-
operation by organising inter-ministerial coordination
councils with the active participation of leading experts
in the field of specialised knowledge;

—development of a “pool” of experts from various
scientific and educational institutions for permanent
specialised consultations of the government.

» Conclusions

The results of the study suggest that today, for the suc-
cessful implementation of the State Strategy for Irriga-
tion and Drainage in Ukraine, it is necessary to ensure
a balance of interests of all stakeholders in the resto-
ration and development of irrigated agriculture. At the
same time, it remains important to regulate the im-
plementation of reforms according to the standards of
good management and administration recognised by
experts. At the same time, social culturological trans-
formations, improvement of feedback, coordination of
relations in order to avoid conflicts, prevention of pos-
sible challenges and risks are ripe. In view of this, the
recommended principles and methods of implement-
ing measures to implement the Strategy, in our opin-
ion, will ensure constructive cooperation of stakehold-
ers at all levels of government, both on the transfer of
WUA management and consolidation of land shares in
irrigated land, and attracting investment to modernize
irrigation infrastructure.

It is established that the dissemination of best
international irrigation experience in creating and
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building new governance structures involving water
users, adapting it to the current conditions of Ukraine
will allow stakeholders to avoid uncoordinated actions,
incorrect or arbitrary interpretation of laws and reg-
ulations, prevent unreasonable political decisions in
the process of reform. Creation of supporting struc-
tures at the level of state institutions with the involve-
ment of relevant specialists and scientists, organisation
of exercises and trainings, dissemination of knowledge,
development of the necessary favourable environment
for quality managerial transformations will allow to
successfully complete large-scale restoration and in-
novative modernisation of water reclamation in the
country.

Promising directions of research development
in this topic will require: scientific substantiation of the
implementation of certain statutory provisions reg-
ulating the activities of newly established water user
organisations as corporate structures; development of
normative documents ensuring their full-scale func-
tioning as economic agents; improving the tariff policy
of the cost of providing them with water management
services; assessments of the effectiveness of irrigated
agriculture in the context of climate crisis and limited
water and energy resources; analysis of the effective-
ness of pilot projects for the creation and development
of WUAs and their associations in the new political
and socio-economic conditions of irrigation regions.
The results of the study can be used by the Ministry of
Agrarian Policy and Food of Ukraine, the Ministry of
Environment and Natural Resources of Ukraine, the
State Agency of Water Resources of Ukraine, and its re-
gional divisions, working groups at ministries involving
agricultural and water users, scientists and educators.
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IMNeMeHTauia cTpaTerii 3poLUeHHA Ta APEeHaXYy:
NoNiTUKO-eKOHOMIUYHI Ta Ky/NIbTYPONOriyHi acnekTu

Onbra IropiBHa XXoBToHor', OnekcaHap Mukonamoesmy HeuMnopeHKo?,

JTiogmuna BonoanMmupiBHa JleBKoBcbKa', KatepuHa IBaHiBHa PuxoBa'

Nepr>kaBHa yCTaHOBa «|HCTUTYT EKOHOMIKU MPUPOLOKOPUCTYBaAHHA Ta CTanoro po3suTtky HAH YkpaiHu»
01032, 6yn. Tapaca LlleB4yeHka, 60, M. Ku1iB, YKpaiHa

2HauioHanbHWM HAayKOBUW LEHTP «IHCTUTYT arpapHOi eKOHOMIKM»

03127, Byn. lepoiB O6opoHK, 10, M. Ku1iB, YKpaiHa

» AHoTauia. Crartst nmpucBsiyeHa aKTyaJIbHUM IIPo0JieMaM IIPOBeNeHHS IHCTUTYIINHOI pedopMu 1Jisi 3aTyIeHHS
iHBeCTHUIIi!l Yy MOJiepHi3allilo Ta BiTHOBJIEHHs 3pONIyBaIbHOI iH(MPACTPYKTYpH Ta 3abe3neueHHA TOKPUTTA BUTpAT Ha
1 ekcryarariio. [lyis1 BUupinieHHs 3agHadyeHux nmpobsieM y 2019 poui Kabinerom MinicTpiB Ykpainu 0y/10 3aTBepIKeHO
Crparerito 3polieHHsI Ta fpeHasky 10 2030 poky Ta y 2020 poui BignoBigHuil njiau nift mogo i BposamkeHHs. OnHAK,
npoiec pedopM 3aTpUMY€EThCSI BHAC/IIOK HAsSABHOCTI CUCTEMHUX €KOJIOTYHMX, eKOHOMIUHUX Ta KYJIBTYPOJIOTiUHUX
Ipo0JIeM, III0 CTBOPIOIOTH IIEPEIITKOIH Ha ITUISIXY IIepeTBOPEHb, HacaMIlepes, III0I0 PO3POOKH Ta MPUIHATTA 3aKOHOIABCTBA
PperIaMeHTyI04Y0ro MOPSI0K YTBOPEHH A Ta (DYHKITIOHYBaHHA HOBUX iIHCTUTYIIHHIX YTBOPEHb (OpraHi3ariiii BOoKOpHCTyBayiB
Ta CTPYKTYpP YIPABJIHHSA JepsKaBHUMHU MeJIOpAaTUBHUMU CHCTeMaMH # iH.). MeTa cTarTi moJisirajia y BUKJIQIEHHL
pe3y/brariB aHaJITUYHUX TOC/IIKeHb 3 BUBUYEHHSI YKPAIHCHKOIO Ta MisKHAPOTHOTO TOCBimy IMpOBeJeHHsI pedopM
B YIIpaBJIiHHI 3pOILIEHHAM Ta OIiHKU iIMOBIpHUX PU3UKIB, III0 MOKYTh BUHUKATU Ha I[bOMY IJISAXY Ta (hOpMyBaHHI
GadeHHs 10710 YIIPABJIHHSA IIPOIIECOM BIIpOBa/sKeHHs1 CTpareril 3poIeHHs Ta ApeHasky 10 2030 poky. Joc/TimKeHHs
BUKOHAHO 3a JI0IIOMOIr'0I0 HACTYIIHUX METOJiB: CUCTEMHOI'0 aHaJli3y (DyHKIIIOHYBaHHS CEKTOPY 3POIIEeHHA B YKpaiHi;
TIOPiBHAHHSA (BU3HAYEHHS BJIACTUBOCTEN Ta XapaKTEPUCTHK Ha OCHOBI 3i0panHoi iHdopmariii Ta CTaTUCTUYHHX JAaHUX PO
npoiiecu pedopM y rasry3i Mestiopariii 3eme b B YKpaiHi Ta cBiTi), abCTpakTHO-JIOTIYHOTO (TEOPETHYHI y3araJbHEeHHsI Ta
¢ opmysIoBaHHS KaTeropiii Ta BUCHOBKIB. [IpoaHasiisoBaHo icHy104i mpoliecu pe)oOpMyBaHHs y TaTy3i Mestiopatiii 3emesb
B YKpaiHi, 3a3Ha4eHOo, 110 3a yMOB PUHKOBOI €EKOHOMIKH, pe3yJIbTaTUBHE YTPUMAaHHA Ta PO3BUTOK BOLOIOCIOLAPCHKO-
MeJTIOpaTUBHOTO KOMILJIEKCY MOYKe BiIOYBATHCh JIMIIIE 3a TAPTHEPCTBA JIEP/KaBU Ta IPUBATHOTO CEKTOPY. B peaysbrari
JOCJIiIKeHb YKPATHCHKOTO Ta MisKHAPOJIHOTO TOCBily 3alIPOIIOHOBAHO MPUHITUIIA I MeXaHi3MU e(peKTUBHOI peaJtisarii
TpaHcgopMalliil B ypaBJIiHHi 3pOIIIEHHM Ta BPAXOBYIOTh COIA/IbHO-eKOHOMIiUHi Ta KY/JIBTYPOJIOTiYHi aCITEKTH ITPOIIeCiB
pedopMyBaHHs B YKpaiHi Ta iMOBipHi pU3UKH, [0 BUILJIMBAIOTh 3 aHATI3y MisKHApOTHOTO NOcBimy. Hamani kKoHKpeTHi
pexoMeHali MoA0 yIpaBJliHHA IpoliecoM pedOpMyBaHHsI. 3aCTOCYBaHHsI 3allPOIIOHOBAHUX METOAIB NPOBeeHHs
pedopmu 3abe3neunTs 3aIyIeHHs IHBECTHIH y MOJIEpHi3allilo 1 BiIHOBJIEHHsI BOIOTOCIOAAPChKOI iHDpacTpyKTypH Ta
Y IIOJA/IBIIOMY CTaJIe BAKOPUCTAHHA 3POITYBAaHUX 3€MeJIb

» Kno4yoBi cfioBa: Mestiopallisi 3eMeJib; BOIOr0CIIOapChKO-MeTiOPaTUBHII KOMILJIEKC; iIHTErPOBaHe YIIPaBJIiHHS;
iHcTUTYyLiOHAMBHA pedpopMa; TpaHchoOpMaIlid B yIIpaBJIiHHI 3pOIIeHHS; OpraHisaliil BOMOKOPUCTYBayiB; iHBECTHUIIIT
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