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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=ae’*
Butter Polynomial of the 3" degree y=a X+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 w2 .
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¢0112% 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.
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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

Source: compiled by the author
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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

Source: compiled by the author
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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
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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
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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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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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established patterns of its operation for the period
2016-2021 indicate a reduction in livestock and pro-
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tons, or 37.5% of agricultural production.
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products in terms of milk per capita in 2025 will be
200 kg, or 51.2% of the rational norm of 390 kg, to
achieve which milk production should increase to
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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MoJIoKoNnepepo6HUX NiANpPUEMCTB
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"HauioHanbHUM HayKOBUM LLEeHTP «IHCTUTYT arpapHOi EKOHOMIKU»
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SHauioHanbHMIM YHIBEPCUTET Xap4YOBUX TEXHOMOTIN
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» AHoTauiq. [IporpecuBHMI PO3BUTOK MOJIOYHOI IaJTy3i MOTpeOye YI0CKOHAIEHHS TEXHOJIOT1 i KOpMOBUPOOHUIITBA,
yTpPUMaHHs, TOJiBJI, HApOIIEeHHA IOroJIiB’A TBapUH, BeJeHHs cesleKIliliHOo-IIeMiHHOI poO0OTH B rOCHOJApCTBAX,
MiABUIIEHHA T'eHeTUYHOTO MOTeHIialy IOopij, AOIHHA KOpiB, 30epiraHHa i mepepoOKU MOJIOKA Ta BUPOOHUIITBA
HeOOXiTHOTO JJIsT HaceJeHHsI aCOPTHMEHTY MOJIOKONPOAYKINii. YCIIITHA peastidamis WX TEXHOJOTiYHMX IPOIIECiB
rnorpebye TieBOi cHCTeMH iHHOBamiifHOTO 3abe3redeHHsS MOJIOYHOTO BHPOOHWIITBA, BA’K/IMBE 3HAYEHHS I
SIKOTO MAalOTh HAyKOBi po3pobku ycraHoB HarioHaapHOI akajeMmil arpapHuX HayK YKpaiHu. BomHowac 3maTHICTh
MOJIOKOIIepepOOHUX MiJIPUEMCTB [0 iIHHOBAIIHHOTO PO3BUTKY BU3HAYAETHCS TpaHC(opMaIissiMu IxX rocrogapcbsKoro
MeXaHi3My IIJISIXOM BIIPOBAPKEHHsI TeXHIYHUX, OpraHi3aliiHuX Ta yIPaB/IiHChKUX TOCATHEHDb Y cdepi TeXHOJIOTiH.
Mera cTaTTi — ZOCJiJ3KEHHsI CYyYaCHUX peaJlii, MOKJINBOCTeH Ta IPOrHO3yBaHHs OCHOBHUX BUMIpiB III0JI0 aKTHUBi3awii
iHHOBaLiWHOI TisITBHOCTI MOJIOKOIIEPEPOOHUX MiJIPUEMCTB YKpaiHU. Y MPOIeCi TOCTiPKeHHST BHKOPUCTAHO HUKY
MeTO[iB: MOHOTpadiYHN; TOPIBHAMBHUIN aHai3; MPOrHO3yBaHHS; TaOJWYHUN; PO3PaXyHKOBO-KOHCTPYKTHBHUL;
rpacivamii, abcTpakTHO-JIOTIYHUI. BCTaHOB/IEHO HASIBHICTH aJalTOBAaHOI CHCTEMM iHHOBAIiHHOTO 3a0e3nmedeHHs
Ta CHCTEMAaTH30BaHO HAyKOBi PO3pOOKM KOHTPOJIIO MPH Binbopi MosI0YHOI CHpPOBUHH, BiTamMiHHOI HaTypasisaril
MOJIOKA, TeXHOJIOTi!l BUPOOHUIITBA Ai€TUYHUX MOJIOYHUX IIPOAYKTIB, aBTOMAaTHU3aIlil BUpOOHUYMX IPOLIeciB, TEMIOBOT
00po6KM MOJIOKA 3 BUKOPUCTAHHAM Cy4aCHMX MarepiajiiB yIIaKOBKHU JJIS1 IPOJOBKEeHHA TepMiHy Horo 30epiranus,
BIIPOBa/>KeHHs1 iHHOBAIiHHUX METOAIB B oIlepaliiiHy Ais/IbHICTb, PO3BUTOK IepPCOHAJy, MApKETUHT i JIOTiCTUKY,
BUKOPUCTAHHS SKUX JOIIIBHO MOLIKUPIOBATH Y CUCTEMi I'OCIOJAPCHKOI0 MeXaHi3My (DyHKI[IOHYBaHHS i PO3BUTKY
MOJIOYHOT rajTy3i. BU3Ha4eHOo MpOTrHO3HI TOKa3HUKHM CUPOBUHHOI 6a3W MOJIOYHOI ramysi YKpaind, sska y 2025 pori
3aJIMIMIATHCA Ha piBHI 2020 poKy i craHoBuUTHMe 9287 THC. TOHH, IIPU 3POCTAHHI OOCATIB 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 MOJIOKOIEpepOOHUX
MiATIPUEMCTB i parlioHaJIbHOT HOPMH CIIOKUBAHHS MOJIOKA Ta MOJIOKOTIPOAYKTiB. [T0OymoBaHO AMHAMIKY IPOrHO3HUX
ITOKa3HUKIB BUPOOHHUIITBA MOJIOYHOI TPOAYKILl B YKpaiHi. OGI'pyHTOBAHO IPiOPUTETHI IiTFOBi HACTAHOBH CTpATeTil
axkTuBi3amii iHHOBaMiHHOI aKTUBHOCTI MOJIOKOTIEPePOOHUX MiAIPHUEMCTB. 3alIPOTIOHOBAHO AJITOPUTM ITiJBUIEHHS
iHHOBAIifHOI aKTUBHOCTI NepepoOHOro MiAIpHEMCTBA. BrasaHi migxomu Ta pe3yJabTaTd AOC/IKEHHS MOXKYTh
OyTH BUKOPHUCTAHI OpraHaMu Jep KaBHOIO i rajJy3eBOTO YIIPaBJIiHHA il Yac opraHisaiii MOHITOPHUHTY Ta pO3pOOKU
NIPiOPUTETHUX 3aXO0/IiB 010 aKTUBI3allil iHHOBAIIIHOT AisAIbHOCTI HiATPHUEMCTB YKPaIHCHKOI MOJIOYHOT TasTy3i
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