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Aim. To identify the main types of risks, remarkable for agricultural dairy production, to evaluate the consequences
of their increase and to substantiate a comprehensive system of managing them on the level of enterprise which would
promote their minimization and neutralization. Methods. Common methods and techniques were applied in the study: a
combination of scientific techniques of abstract-logical method of elaborating theoretical provisions, deduction method
while isolating specific risks in dairy farming from the total amount, empirical methods of investigating the activity
of dairy enterprises and computer generated simulation while substantiating practical instruments of risk management
in agricultural dairy production. The correlation-regression analysis was used for statistical processing of the data and
study results. Results. During the investigation the following kinds of risks in dairy production were isolated: natural,
ecological, technological, market-related risks. The natural risk is related to the environmental impact, first and foremost,
to the change in temperature regime of the environment of keeping cows, ecological component of manure utilization.
The technological risk is characterized by violating the conditions of keeping cows at farms, which is manifested via
loss and disposal of cows from the core herd. It has been found that currently the distribution of diseases, i.e. epizootic
situation in the country, presents increased risk for farms. One of the ways to neutralize and minimize the manifestation
of technological risks is improving biosafety of stock breeding complexes and developing the insurance of livestock. In
addition to risks of diseases (infectious, invasion, non-contagious) and other standard risks (fire, natural disasters, efc.),
it is reasonable to insure against the following kinds of risks: interrupted production (caused by death or loss of insured
animals), after which current expenses for renewal of production or forfeited profit would be reimbursed automatically or
after submission of confirmation documents; transportation of animals, including sea, air, and railway travel; expenses to
remove the remains of animals after the insured event which caused their death; reimbursing the expenses for elimination
of consequences, caused by infectious diseases, which made it impossible to renew the production without prior applica-
tion of disinfectants. While evaluating market-related risks, special attention should be given to the relations of producers
and processors of milk. Market risks are closely related to technological risks, as milk quality has a decisive impact on
the formation of procurement prices. Conclusions. The systematization of risks in dairy farming should be performed in
accordance to the total system of their manifestation and to specialized identification which characterizes specificities of
this sphere. The probability of most risks, occurring in dairy production, is considerably dependent on the efficiency of
managers of agricultural enterprises and partially on legislative and executive branches of power (in the part of legisla-
tive provisions). Currently the mitigation of environmental risks is possible only on condition of searching for internal
reserves of ensuring the stability of dairy farming, which envisages creating conditions for production of high quality
milk, minimization of expenses for its production and sale, compliance with agreements with contractors.
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processing industry, which does not ensure a sufficient
level of profitability and income to maintain extended
reproduction and increase the competitiveness of prod-
ucts. These conditions increase the risks in the devel-
opment of dairy enterprises which requires the intro-
duction of a working system of risk management from
economic subjects.

We believe that the main purpose of creating the sys-
tem of risk management in agricultural milk-producing
enterprises is enhancing the stability of activity via
timely detection of the main factors of risks and threats,
which lead to the aggravation of enterprise activity,
using the elaboration and implementation of preven-
tive measures on neutralization and minimization of
the negative impact of the detected risks. It is evident
that the issues of adapting to the risks of agricultural
production, related to specificities of natural and socio-
economic conditions of economic activity, are of great
relevance to maintaining stable functioning of dairy
producers. Agriculture, dairy farming in particular, is
one of the riskiest industries, notable for a long period
of return of investment.

The urgency of studying the issues of identification
and substantiation of the functional system of mini-
mizing and neutralizing risks by economic subjects
in dairy farming is confirmed by close attention of
domestic scientists to determining threats and poten-
tial possibilities for sustainable development [1-3].
At the same time, while identifying and determining
the risks in dairy farming, there is a need to expand
the study spectrum based on the approaches to ensur-
ing sustainable development on the one hand, and to
substantiate the approaches to evaluating the risks of
technical-technological matters, health and safety of
animals, organization-management nature on the other
hand, which would promote the formation of the com-
prehensive system of risk management on the level of
agricultural enterprise and the elaboration of adapta-
tion-related management decisions.

The review of foreign scientific literature demon-
strated that the issues of investigating the manifesta-
tion of destructive phenomena in the development of
dairy farming and elaboration of relevant instruments
of combatting them are widely presentable and cover
various matters, in particular, the development of dairy
farming is under the impact of innovations, which
caused enhanced concentration and specialization, and
ensured the gain in productivity of cows and the pos-
sibility of using the mechanism of preserving resources
on dairy farms, enhanced the profitability of this sphere
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(these tendencies are also notable for the development
of Ukrainian dairy farming) [4].

It should be noted that the widest group is a group of
industrial risks, mostly manifested by specific deviations
from technological requirements of organizing milk pro-
duction, untimeliness and poor substantiation of organi-
zation-management decisions. It was proven that invest-
ing capital into establishing modern innovational farms
of intense type was accompanied by high risks which
was confirmed by the results of studying the efficiency
of different technologies of milk production in the aspect
of the productivity of cows and profitability based on es-
timating standard deviation of the actual result from the
average value, which is greatly provided by productive
features of cows [5, 6]. Thus, the innovational develop-
ment in genetic and technological directions caused the
enhanced productivity of cows and economic indices
of development, but it also requires optimization of the
impact of the industry on environment which requires
the introduction of a comprehensive system of managing
and processing manure and other components, causing
ecological risks, at the level of farms.

It is obvious that depending on livestock numbers,
type of reproduction, technologies of keeping cattle
and other factors, it is especially relevant to study dif-
ferent specialization levels of commodity producers
while elaborating strategies. It is known that one of
functional instruments of risk management is diversifi-
cation of industrial production, which is proven by the
obtained results of investigations of French scientists,
stating that small farms with mixed industrial program
(dairy and beef production) are more stable in terms of
anticipated incomes and profit variations compared to
specialized farms [7]. Both domestic and international
communities pay great attention to the issues of mini-
mizing risks, related to compliance with the require-
ments to organizing the reproduction of dairy livestock.
One of the directions is reducing the reproduction cycle
duration; optimizing the dairy herd structure; reducing
the number of open cows to increase the intensity of
selecting heifers for replacement and extensive repro-
duction of productive livestock; intensifying the breed-
ing replacement (breeding) heifers; minimizing the
expenses to farm dairy cows; sufficient financial provi-
sion for reproduction process as well as introduction of
automated systems of stock management for monitor-
ing of reproductive indices [8, 9].

Therefore, highlighted tendencies in the develop-
ment of dairy farming in agricultural enterprises both
in domestic and foreign practice condition the increase
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in industrial, market-related and other kinds of risks,
but at present global climatic changes cause the mani-
festation of ecological risks, diverse studies of which
in foreign scientific literature provided for the forma-
tion of both methodological and practical approaches
to their neutralization, in particular, the methodologi-
cal approach to evaluating ecological efficiency of
different systems of milk production on the basis of
consideration of the intensity of greenhouse gas emis-
sions [10]; the study of the impact on intensification of
fodder production, their preparation and ratios of cows
as well as technologies of keeping manure on the en-
vironment, and substantiation of instruments in terms
of their neutralization and mitigation of negative con-
sequences [11].

The implementation of events related to the readiness
of agricultural producers to accept and understand the
risks, related to climate change, and thus to the elabo-
ration of measures to overcome them, is of great im-
portance both on the national and economic levels to
substantiate the strategies of adapting dairy farming. In
this aspect, there is an interesting assumption that un-
derstanding and thus application of measures on flex-
ible adaptation of farmers to climate change is related
to livestock numbers of the farm, as large and medium
enterprises took relevant management decisions in
this area, but almost all farmers believed that climate
change would have the highest impact on the produc-
tivity of cattle and fodder production [12].

Therefore, the development of the methodological
instruments in identifying and evaluating the risks of
dairy farming of different origin as well as the elabo-
ration of instruments of minimizing and neutralizing
them in short- and long-term perspective for agricul-
tural farms are especially relevant as, on the one hand,
it will promote ensuring scientific support for commod-
ity producers in the understanding of this phenomenon,
the origin and elaboration of practical actions. It is
evident that risks in dairy farming are dynamic, as an
insignificant change in external and internal factors of
functioning of agricultural enterprises affect the occur-
rence, impact the force and risk vector which requires
systematic monitoring on the level of the country and
the application of risk management instruments by pro-
ducers directly.

Risk is an extremely complicated, multifaceted and
multi-aspect phenomenon in economics and any other
sphere. Economic risk is an economic category, re-
flecting the possibility and degree of deviation from
the aim (both towards the positive and negative) in
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the course of implementing economic activity of the
enterprise.

In scientific literature, risk is usually defined as “suf-
fering a loss or damage”, “probability of failure or
loss, related to a specific direction of actions”, “danger,
threat”, “profit, viewed as some benefit for profitable
acceptance of risk”, “uncertainty of future flows”. The
table below presents the approaches to defining the

“risk” category by some economists.

It should be noted that risks, affecting the activity
of an economic subject, are defined in economic lit-
erature as “economic”, “entrepreneurial”, “industrial”,
“commercial” i.e. the terms “economic risk”, “indus-
trial risk”, “entrepreneurial risk”, “risk of commercial
activity” are most frequently used in one context. We
share the opinion of the need to systematize kinds of
risks, determine directions of their effect and nature of
origin, which would promote improving entrepreneur-
ial culture of agricultural producers, their awareness
and willingness to take urgent management decisions
within the risk management system [13].

Noteworthy is the fact that at present domestic dairy
enterprises do not apply methods of detecting, prevent-
ing and minimizing risks in their daily economic activ-
ity. At the same time, foreign companies study models
of management in scientific literature and use them
successfully, reducing the probability of unscheduled
losses and expenses.

Ukrainian scientists believe that the sequence of ac-
tualizing the risk and uncertainty consists of the follow-
ing elements: reasons; phenomena (events); effect on
an object; change in the state of object [14, 15]. Thus,
according to this approach the primary source of risk
occurrence is a “reason” i.e. external economic condi-
tions (external factors) which affect the manifestation
of “a phenomenon or event”, i.e. economic situation in
this enterprise. The “effect on the object” i.e. actions,
management decisions, taken by enterprise manage-
ment, are the following stage. The final stage reveals
the consequences of taken decisions, 7.e. change in the
state of the object.

The most comprehensive system of risk classifica-
tion was suggested by Blank, a Ukrainian scientist.
It may be adjusted to the investigation of economic
risks as this classification includes most financial and
investment risks. However, taking into consideration
the manifestation of specific factors in the activity of
farms, which should impact the formation of risks, it is
reasonable to pay more attention to these factors. This
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approach will consider risk factors, which are the basis
of forming the elements of economic risk and, as a re-
sult, its primary reason, which is confirmed by foreign
scientists [16].

Some Ukrainian scientists studied identification
and classification of risks, based on the simulation of
business projects [17]. Grouping economic risks may
involve the following classification features: depend-
ing on the source of origin — financial, technical-tech-
nological, legal risks; depending on the nature of ori-
gin — state, management, market, contact basis (origin).

Foreign scientists isolate two following groups of
risks most frequently: systematic risk, formed by ex-
ternal environment factors, which is not subject to
targeted impact of the enterprise and requires flexible
adjustment to its consequences; non-systematic risk,
the source of origin of which is in factors of internal
environment of the enterprise, i.e. there is impact on
specific elements, branches of the enterprises without
impeding the integrity of its functioning [18]. At the
same time, there is an approach, which divides all the
risks into two groups: objective risks, i.e. risks, which
may be impacted by managers, and subjective risks
which are not subject to any management [19]. In their
turn, each group is divided into exogenous risks, i.e.
the risks, which are formed on the level of the enter-
prise and dependent on the taken management deci-
sions; endogenous risks, which do not depend on the
enterprise itself [20]. This classification is similar to
the previous one, as it considers the risk by one clas-
sification feature only which prevents from obtaining
an integral picture of forming the risk for the enter-
prise. However, this approach traces a relevant element
of the risk — the possibility of managing it.

MATERIALS AND METHODS

The aim of the study was to obtain information about
the sources of risks in dairy farming, which are deter-
mined by the managers of agricultural enterprises and
leading specialists as well as the direction of their im-
pact on the deviation of resulting indices. The infor-
mation, used in the study, was collected via the survey
among commodity producers from 824 randomly se-
lected farms. The survey was conducted in 2017-2018
and lasted for 9 months. The survey had 75 questions,
characterizing the potential of dairy farming, indices of
productivity, technologies, financial-economic and oth-
er factors. In addition, the survey had a possible list of
risk management instruments to identify the awareness
of farmers, their relevance and practical application.
The farmers evaluated the sources by the probability
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of their occurrence and impact on economic activity
results by Likert scale of five points — from 1 (insig-
nificant) to 5 (very relevant) which allowed isolating
and conducting comprehensive study in terms of most
common kinds of risks.

The obtained information was used as a basis for an-
alytical investigation on the following issues: adapta-
tion of milk producers to climate changes, creating the
relevant microclimate of keeping cows; identification
of risks, caused by economic relations of milk produc-
ers and processing enterprises; study of the practice of
using instruments of risk management by agricultural
milk producers.

The study also involved the available statistical foun-
dation of dairy farming at the level of the State Statis-
tics Service of Ukraine and the Ministry of Agrarian
Policy of Ukraine.

The indices of mathematical statistics — the variation
coefficient and mean square deviations of resulting in-
dices are the methodological foundation of evaluating
risks of agricultural enterprises in dairy farming. In ad-
dition, our investigation of pricing risks involved the
use of correlation-regression models of milk profitabil-
ity dependence on equal share of milk price and cost
of material and technical resources, feeds and the de-
pendence of the price of milk supplies by agricultural
enterprises to processing enterprises on the volumes of
milk supplies, mass share of fat and protein.

RESULTS AND DISCUSSION

While studying the risks in dairy farming, we used
the approach of their classification on the level of the
environment, their manifestation and the possibility of
managing them. The risks of dairy farming are compli-
cated. The sources of their manifestation are of differ-
ent nature, and the consequences are remarkable for a
wide variety of manifestations. It should be noted that
the first and foremost specificity of entrepreneurial ac-
tivity in milk production is high susceptibility of dairy
cows to the impact of objective risk factors, namely,
diseases, weather conditions, affecting the fodder re-
sources, limited terms of storing raw milk materials
compared to other kinds of agricultural products, etc.

During the investigation based on summary of in-
formation from agricultural enterprises and private
farms — milk producers, we conducted the survey and
isolated the following kinds of risks for dairy farming:
natural risks — change in natural-climatic conditions,
which leads to losses due to the reduced productivity
of animals, and in some cases — to their death and addi-
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Fig. 1. Dynamics of fluctuations in the content of fat and protein in milk, sold by corporate sector farms to processing enter-
prises, %. Source: composed and estimated according to the data of the State Statistics Service of Ukraine

tional losses due to the change in technologies of keep-
ing cows; ecological risks — additional expenses for the
disposal of manure and other kinds of by-products and
associated products of dairy farming; limitations in the
level of concentration of livestock in some regions of
Ukraine; technological risks — losses, related to dispos-
al and death of cows due to the failure to comply with
the conditions of the technology of keeping animals, a
high level of disposing of livestock with the purpose
of using intense technologies; market-related risks —
losses due to fluctuation of prices for initial material
resources and milk and the supply and demand; regula-
tory risks — losses due to adopted legislative acts.

Thus, the most considerable risk in dairy farming
is natural risk, related to the impact of environment,
change in temperature regime of the environment of
keeping cows. According to the data of the US Depart-
ment of Agriculture, the losses due to overwarming
of animals in dairy farming are evaluated in the range
from USD 800 million to 1.5 billion a year. The envi-
ronment temperature of over +20 °C causes discomfort
for dairy cows, which is accompanied with stress, and
reduced consumption of fodder, slows down the fer-
mentation processes in the rumen and a considerable
decrease in milk yield.

The results of studies demonstrate that heat stress
triggers significant financial losses. As per estimates,
on average 80 % of losses are suffered due to the re-
duced dairy productivity, and 20 % are related to the
health of animals, to reproduction and immunity most-
ly. The first consequence of overwarming is the reduc-
tion in yields by 10-35 %. There is an increasing risk
of acidosis [21-23].

In addition, heat stress of cows is accompanied with
the increase in rectal temperature, accelerated breath-
ing, and loss of appetite. The content of non-fat dry
substances, protein, lactose and fat decreases in milk. It
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should be noted that temperature fluctuations have less
impact on the content of lactose and mineral substances
than on protein and fat.

In the regions with a wide range of temperature fluc-
tuations, which include Ukraine, the content of fat in
milk may be 0.4 % and protein — 0.2 % less in sum-
mer period compared to winter. This conclusion is
confirmed by the data of the State Statistics Service of
Ukraine (Fig. 1).

The data in Fig. 1 demonstrate that in 2014-2015 the
lowest content of fat was in milk, obtained from agri-
cultural enterprises — III quarter, private farms — II-I11
quarter, protein — in corporate sector farms of agrar-
ian economics and private farms — III quarter, respec-
tively. It is obvious that to avoid economic losses due
to the manifestation of temperature fluctuations, it is
important to create comfortable conditions of keeping
animals. In addition to external cooling, it is important
to feed animals with correct and balanced fodder in
the hot season to decrease the negative impact of heat
stress. The ratio should be energy-wise richer than usu-
ally in order to prevent negative energy balance [24].
Due to the reduced consumption of fodder in the pe-
riod of high mean daily temperatures, the fodder should
contain more crude protein, but its amount should not
exceed the norm. The process of digesting excessive
protein accumulates heat and requires additional en-
ergy which could be used for milk production.

It is noteworthy to concentrate attention on several
management technologies of creating comfort for ani-
mals in hot weather: the diet should be balanced, and
fodder should be accessible for animals, thus, enough
space for animals should be ensured near the feed ta-
ble; the feed table should be regularly cleaned; the diet
should be regularly analyzed to comply therewith; only
high quality fodder should be sold; sharp changes in
the diet should be minimized to prevent loss of appe-

45



VARCHENKO et al.

tite; mixed diet should be used for animals to consume
balanced fodder in a stable manner with minimal sort-
ing. To minimize heat formation, a larger part of fodder
should be fed in cooler hours (for instance, between
four and six in the morning, and between nine and elev-
en at night).

Climatic changes, remarkable for Ukraine now, in par-
ticular, decrease in precipitation, lead to reduced dura-
tion of the grazing period in the Forest-Steppe from 6
down to 3 months. For instance, 20 years ago in summer,
the daily duration of the grazing period was about 8-9 h,
and now — 3—4 h which leads to the increase in the pro-
duction costs of the milk, obtained from private farms.

The development of dairy farming on the industrial
basis requires the formation of intense fodder resourc-
es, rational concentration of livestock on the limited
territory, change in traditional forms of their keeping,
which conditions the need of using a great amount of
water from natural and artificial water bodies and it has
a negative impact on their ecological condition and en-
vironment. It is believed that intense type of develop-
ing dairy farming is one of the highest water consumers
among agriculture industries.

It should be noted that high concentration of live-
stock on limited areas, the application of hydraulic sys-
tems of collecting and removing excrements of animals
lead to the formation of very high volumes of liquid
manure and large amounts of harmful volatile chemical
substances, related to the use of industrial premises, to
unpleasant smells, intense noise, efc.

While solving the issues of locating livestock breed-
ing complexes, selecting the systems of processing and

Table 1. The dynamics of emissions of enteric (digestive)
fermentation into environment by cows, kept by agricultural
enterprises. Source: composed and estimated according to
the data of the State Statistics Service of Ukraine

Emission volumes | Average
Number emission

Year of enter- in % from one

prises t of the | enterprise,

total t
2011 331 9466.3 0.2 28.6
2012 332 10010.3 0.2 30.2
2013 332 9864.1 0.2 29.7
2014 329 9841.6 0.3 29.9
2015 318 10351.6 0.4 32.5
2015 96.1 109.4 | 0.2 t.p. 113.6
to 2011, in %
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using the dairy farming waste, the specialists believe
that relevant environmental components — atmospheric
air, soil, water bodies — are practically inexhaustible
from the ecological standpoint. However, the experi-
ence of using industrial premises demonstrates intense
pollution of environmental objects and unfavorable im-
pact on living conditions of rural population. Due to
this fact, the protection of environment from pollution,
prevention of infectious, invasive and other diseases
of humans and animals are related to the actions of
creating efficient systems of collection, removal, stor-
age, disinfection and application of manure and gutter
drains, improvement and efficient work of air purifi-
ers, scientifically grounded location of stock breeding
complexes and premises for manure accumulation with
the consideration of human settlements, sources of
drinking water supplies and other objects, i.e. with the
complex of hygienic, technological, agricultural and
architecture-building measures.

In terms of waste production, one dairy cow is
equivalent to 16 human equivalents, and young cattle
—to 12. The process of producing 1 kg of milk also re-
sults in 25 kg of wastes and 13 kg of wastewater. The
utilization of such a great amount of wastes requires
considerable expenses. The cost of waste treatment
facilities for storage and processing of wastes ap-
proximates one third of the total cost of the livestock
breeding complex [25].

It was also determined by us that the industrial risk in
dairy farming development at agricultural enterprises
is conditioned by the emission of enteric (digestive)
fermentation into environment. According to the data
of the State Statistics Service of Ukraine, during the
investigated period there was an increase in enteric (di-
gestive) fermentation by 9.4 % in total and by 13.6 %
as calculated per one corporate sector farm of agrarian
economy (Table 1).

One of the main measures of reducing technogenic
burden on environment is installing air purifiers in en-
terprises. However, the results of our studies demon-
strated that 87 agricultural enterprises in Kyiv, Vinnyt-
sia and Ternopil regions out of 93 investigated ones do
not allocate any finances for procurement of air puri-
fiers, which is 94 % from the total amount.

The increased risks in dairy farming are observed for
manure disposal too. This is demonstrated by statisti-
cal data regarding the increased volumes of wastes by
13.8 % in the process of cleaning, storing and using
manure in dairy farming as per one agricultural enter-
prise (Table 2). This tendency may be explained by the
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increase in the concentration of cows at corporate sec-
tor farms of agrarian economy.

The results of our studies demonstrated that most in-
vestigated agricultural enterprises-producers of dairy
production (56 investigated farms) use manure storag-
es of pond type and of open type to accumulate manure
which increases the process of emissions of harmful
products of anaerobic fermentation into environment.
It demonstrates that the management of investigated
agricultural milk-producing enterprises does not pay
enough attention to nature protection.

At present, most agricultural enterprises do not in-
vest additional finances into disposal of by-products
(manure) of dairy farming, the investigated enterprises
do not invest into nature protection. This situation cre-
ates increased risks of negative impact of dairy farm-
ing industry on the stability of developing enterprises.
To turn the attention of owners and managers of agri-
cultural milk-producing enterprises to these important
issues and to promote their investments into practical
events of minimizing negative impact of production
on the environment, we deem it necessary to separate
a section “Requirements to environment pollution”
in the suggested regulation “Production of raw milk
and management of quality and safety”, which should
specify that the producer should comply with current
regulatory acts on environment protection while pro-
ducing milk.

Noteworthy is technological risk, characterized by
violations of conditions of keeping cows at farms,
which is manifested via loss and disposal of cows from
the core herd. The comprehensive analysis of farm ac-
tivity demonstrated that the rate of loss of heifers is
3-6 % from the total number of newborns. The main
reason of death is the disease of digestive and breath-
ing organs, as this share covers 77 % of all the patholo-
gies. First and foremost, these diseases are caused by
the disrupted technology of feeding newborn calves
(absence of the first portion of colostral milk during
the first hour of life, frequency of daily feeding and
amount of non-skimmed milk (under 500 I), feed-
ing with substitutes of non-skimmed milk (SNM) in
early life (15-20 days) and low quality of SNM, non-
compliance with veterinary-sanitary norms; violated
norms of keeping young cattle — microclimate in cattle
breeding premises does not correspond to zoohygienic
norms (humidity, droughts, low temperature), non-bal-
anced diets for cows in terms of the main components
which leads to impaired metabolism in the organism of
the mother and newborn calves, due to which they are
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more susceptible to different diseases; feeding preg-
nant cows in the last months of dry period with silos
of poor quality or hay, which has a negative impact on
the health of progeny [26].

We found out that divisions for dry cows are ab-
sent at almost all the farms. At many farms, maternity
barns, prophylactoria, and fly camps do not correspond
to zoohygienic requirements. During calving time, the
maternity barns are overloaded, the principle “every-
thing is busy — everything is free” is not followed. It
is obvious that the violation of technological require-
ments increases industrial risks for commodity produc-
ers and requires substantiation of measures to avoid
and minimize negative impact.

It was established that during the investigated period
the loss of cattle in agricultural enterprises and private
farms, producing milk, fluctuated in the range of up to
1 % in two recent years (Fig. 2).

Ukraine does not have state-approved indices of
admissible loss of livestock and poultry. Some agri-
cultural enterprises still solve the problem of norma-
tive technological losses using industry standards of
Soviet times. However, they can develop such norms
on their own.

It has been found that currently the distribution of
diseases, i.e. epizootic situation in the country, presents
increased risk for farms. As of April 01, 2017, there
were no TB-free settlements in Ukraine. 3.4 million
allergy studies on TB were conducted in 2016. As of
March 01, 2017, Ukraine had 9 places with leukosis —
8 in Kharkiv and 1 in Rivne regions, where 1,414 sick
animals were kept. Over 2.9 million serological inves-

Table 2. Dynamics of cleaning, storing and using manure as
well as organic compounds of cows, kept at farms. Source:
composed and estimated according to the data of the State
Statistics Service of Ukraine

Emission volumes | Average
Number emission

Year of enter- in % from one

prises t of the | enterprise,

total t
2011 352 5623.5 0.1 16.0
2012 339 5534.7 0.1 16.3
2013 329 5622.3 0.1 17.1
2014 310 5527.4 0.2 17.8
2015 305 5536.1 0.2 18.2
2015 86.6 98.4 0.2 t.p. 113.8
to 2011, in %
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Fig. 2. Dynamics and percentage of cattle loss in agricultural enterprises and private farms. Source: composed and estimated

according to the data of the State Statistics Service of Ukraine

tigations of cattle regarding leukosis were conducted
during the previous year.

Taking into consideration the epidemiological situ-
ation outside of Ukraine and absence of vaccination,
there is a risk of epidemic of dermatitis nodularis of
cattle in the territory of our country. There is no specific
treatment for this disease, and it inflicts animals of any
age. The productivity of cows has decreased multifold,
bulls may become temporarily or permanently sterile,
infected pregnant cows have abortions or calves, in-
fected with dermatitis nodularis.

The Office International des Epizootics (OIE) warns
that the epidemic of bovine dermatitis nodularis has
covered the following countries: Austria, Bulgaria,
Armenia, Iran, Kazakhstan, Russia, Hungary. The out-
break of the viral disease took place 200 km from the
border with Luhansk region, or 340 km from Kharkiv.
Taking into consideration the fact that the disease attack
rate is 100 km per day, the virus may enter Ukraine.
According to the experts, if the virus spreads in the ter-
ritory of Ukraine, the estimated loss of industrial herd
in farms will be as follows: loss — 40—70 %, intravitam
decrease in productivity — 30—40 %, loss of calves — up
to 90 %, complete disposal of milk for quarantine pe-
riod — 28 days [27]. To prevent spreading this disease,
there should be a developed program of both vaccina-
tion and obligatory identification and registration of
animals. The expenses for mere situation monitoring
may amount to USD 350 million.

The aggravation of epizootic situation in Ukraine and
the increased susceptibility of highly productive dairy
cows to diseases causes higher expenses for zoovet-
erinary events. The expenses, related to the procure-
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ment of biopreparations and disinfectants, used in dairy
farming, are reflected in the column “the rest of mate-
rial expenses”.

Current expenses for protection of animals in agricul-
tural enterprises — dairy farming producers are gradu-
ally increasing. This circumstance is triggered by the
increased cost of biopreparations and disinfectants and
the increased need of improving biosafety events of
animal breeding complexes.

It is important to analyze the rates of expenses of ag-
ricultural enterprises for animal protection (Fig. 3).

The data in Fig. 3 demonstrate that during the
analysis of agricultural enterprises there was a rap-
id increase in rates of expenses for animal protec-
tion means and their share in total expenses, which
exceeded 10 % in 2010-2015. This tendency may
demonstrate the orientation of agricultural commod-
ity producers towards intense milk production and the
animal protection means and disinfectants ensure the
production of high quality milk.

One of the ways to neutralize and minimize the mani-
festation of technological risks is improving biosafety
of stock breeding complexes and developing the insur-
ance of livestock. The insurance of animals as a type
of property insurance envisages providing owners
with insurance coverage for loss, death or undesired
slaughter of animals. Regardless of this classification,
this type of insurance envisages the implementation
of some specific requirements while concluding the
agreement — compliance with the conditions of keep-
ing cattle and sanitary norms, vaccination, obligatory
veterinary support to take an objective decision about
the reasonability of further farming of animals, and if
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estimated according to the data of the State Statistics Service of Ukraine

an animal dies — provision of postmortem analysis of
the remains.

The presence of the developed system of insurance
for animal farming allows accelerating the obtaining of
information about the disease or death of animals, de-
termining the source of infection, and thus reduction of
direct losses for a specific producer in the region and in
the country in general. Insurance for animal farming is
a way of ensuring safety of Ukrainian citizens and re-
ducing the state expenses in case of massive outbreaks
of epizootic diseases.

However, the process of introducing this insurance
segment in our country takes place with the underes-
timation of its relevance to ensure human safety. At
present, obligatory insurance has not covered even ag-
ricultural producers, whose animal products are sold to
the population.

At present, as per the evaluation of the League of in-
surance organizations of Ukraine, the amount of annual
premium for insurance of animals in Ukraine does not
exceed UAH 100-150 thousand, and the reimburse-
ment is given in the amount of 70 % from the insured
amount. The problem lies in the fact that the system of
personification of animals is not efficient in our coun-
try. In addition, attention should be paid to poor qual-
ity of services from insurance companies [28]. In our
opinion, the acceleration of this process could be pro-
moted by the introduction of different forms of insur-
ance, which would envisage both complete and partial
coverage of losses that would allow the insurer to regu-
late the rate of expenses for the procurement of the cer-
tificate of insurance independently. To limit the losses
of insurance companies in this market segment, it is
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important to have strict regulations for the technology
of manufacturing animal products (the availability of a
veterinary certificate for agricultural producers, intend-
ing to sell their products).

However, global experience demonstrates that the
problems with insuring animals are not remarkable
only for Ukraine. According to the statistics, specific
insurance products for animal breeding are most com-
mon in Spain and Sweden where the coverage of farm-
ers with insurance programs is up to 80 % whereas in
Germany this index does not exceed 30 % [29].

In most developed countries the government is re-
sponsible for controlling the epidemiological situation
in the country and provides compensations to farmers
in case of loss or forced disposal of cattle, but is not
responsible for loss, related to breaks in production. In
some countries (Australia, Canada, the USA) the insur-
ance of animals is provided by private insurance com-
panies. However, insurance of animals on the basis of
farmers’ mutual insurance associations has been greatly
spreading further. It involves insuring losses, caused by
breaks in production due to such diseases as foot-and-
mouth disease or plague and due to milk contamination
because of breaks in the system of ventilation and cool-
ing. At present, some countries consider the possibility
of introducing parametric insurance of animals.

Taking into consideration the aggravated epizootic
situation in most countries, a regional index of losses
is suggested to determine insurance rates. Its maximal
value should not exceed the epizootic threshold (which
is over 5 % for bovine cattle in Ukraine).

In addition to risks of diseases (infectious, invasion,
non-contagious) and other standard risks (fire, natural
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disasters, etc.), we consider it reasonable to provide in-
surance coverage for the following kinds of risks: inter-
rupted production (caused by death or loss of insured
animals), after which current expenses for renewal of
production or forfeited profit would be reimbursed au-
tomatically or after submission of confirmation docu-
ments; transportation of animals, including sea, air,
and railway travel; expenses for removing the remains
of animals after the insured event which caused their
death; reimbursing the expenses for elimination of con-
sequences, caused by infectious diseases, which made
it impossible to renew the production without prior ap-
plication of disinfectants.

The insured amount may be established for each ani-
mal on condition that it has been individually accepted
for insurance; for groups of animals, with the indica-
tion of the insured amount per an average statistical an-
imal of each group. Individual insurance of animals is
economically reasonable for the agricultural enterprise
as in case of group insurance, the loss of 1-2 animals
does not exceed the franchise level, i.e. the reimburse-
ment of losses is done at the owner’s expense. Due to
this reason most insurance companies do not conclude
agreements for individual insurance of animals. While
determining the damage and compensation payments
(contrary to insuring harvest), the value of the deduct-
ible franchise may be undetermined. In case of fran-
chise, the decreasing coefficient is used to calculate the

insurance premium from 0.5 to 10.0 depending on the
regional index of the loss.

In recent years, the main reasons of the increase in
costs of production for milk is the increase in the mate-
rial costs and expenses for sales due to more expensive
fodder, energy and other kinds of resources, which is
the manifestation of market risks. A relevant factor is
also a low level of productivity of cows and the qual-
ity of milk which also affects the cost of production of
milk resources and further price formation for milk and
milk products.

Correlation-regression equations of dependences
were built to determine the impact of productivity fac-
tors for cows and equal share on milk profitability. Rel-
ative indices, specified in Table 3, are used to compare
the indices in calculations.

The estimate results, presented in Table 3, demon-
strate that the mentioned indices do not impact the
negative tendency towards decreasing cow population.
This fact may be the result of the disparity of prices,
which took place in 1991-2000. During the investigat-
ed period, there was a process of eliminating the dis-
parity of prices with a high level of the productivity of
cows which would finally ensure positive value of the
profitability level.

We calculated the determination coefficients by equal
share indices to cumulative expenses, material-techni-

Table 3. Dynamics of cow population, productivity of cows, profitability of production and sale of milk at agricultural en-
terprises and equal shares. Source: composed and estimated according to the data of the State Statistics Service of Ukraine

Cow Profitability | Productivity, Index of equall Index of equgl Index of equal

Year population, £ milk. % K share to cumulative share to material- | share to costs
mill. of cattle | ° 0 & expenses technical resources of fodder

2000 1851.0 -6.0 1482 112.40 107.90 112.90
2001 1675.2 0.8 1965 100.36 106.08 111.70
2002 1401.8 -13.8 2070 87.32 93.62 91.14
2003 1100.0 9.9 1912 114.46 118.27 102.40
2004 949.9 -0.4 2303 99.42 101.19 132.15
2005 866.2 12.2 2719 111.08 117.09 123.21
2006 764.0 -3.7 2833 75.88 82.81 82.52
2007 678.6 13.8 2851 124.38 129.37 109.10
2008 624.3 4.1 3080 85.93 85.63 85.58
2009 604.6 1.4 3582 86.40 90.59 79.91
2010 589.1 17.9 3666 133.02 134.63 143.58
2011 583.7 18.5 3812 88.38 87.18 95.74
2012 565.4 1.8 4343 81.18 80.50 72.61
2013 560.3 13.1 4490 123.76 125.38 129.00
2014 529.2 11.1 4683 90.33 88.75 81.42
2015 505.1 12.7 5044 80.05 82.97 80.91
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cal resources, cost of fodder which allowed for the fol-
lowing conclusions:

= the dependence of milk profitability on productiv-
ity and equal share to cumulative expenses: by 40.7 %
from the first factor and 24.1 % — from the second one.
The cumulative impact of both factors equaled 64.8 %;

= the dependence of milk profitability on productiv-
ity and equal share to material-technical resources: by
42 % from the first factor and 22.1 % — from the
second one. The cumulative impact of both factors
equaled 64.1 %;

= the dependence of milk profitability on productivity
and equal share to the cost of fodder: by 41.7 % from
the first factor and 13.1 % — from the second one. The
cumulative impact of both factors equaled 54.8 %.

The correlation-regression models of milk profitabil-
ity dependence on the mentioned factors are as follows:

1) Y=-41.9926+0.0054X, +02953X, (1)
2)  Y=-428717+0.0055X, +0.2919X,  (2)
3)  Y=-33.9995+0.0055X, +0.2058%, (3)

According to the estimated values of coefficients, the
regression equation defines the increasing coefficient
of variable ¥ when X is increased by one regarding
the average value. The following conclusions can be
made: the increase in the productivity of cows by 1 kg
increases milk profitability by 0.005 % regarding the
average values; the increase in equal share indices to
cumulative expenses, to material-technical expenses
and costs of fodder by 1 % increases milk profitability
by 0.3; 0.29 and 0.21 % respectively.

The determined dependence of milk price on the sea-
son factor demonstrates low dependence of procure-
ment prices on quality parameters of milk (content
of fat and protein) with the prevailing dependence on
the volumes of its supply. It is obvious that consider-
able fluctuations in prices in the course of a year have
a negative impact on the income of agricultural pro-
ducers. In 2009-2010 the amplitude of fluctuations in
average prices for milk (the difference between prices
in peak periods) was 60—70 % and in 2008 — 25 %.
In 2014-2015 this index was somewhat higher — up
to 30-31 % in hryvnia, or 19.5 % when calculated in
euro. At private farms, the season coefficient for the in-
vestigated period was even higher — 33—-34 % in hryv-
nia equivalent, or 21.6 % in euro. It is noteworthy that
this discrepancy does not exceed 15 % in economically
developed countries. Global experience demonstrates
that if this line is crossed, the state makes intervention
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purchases of milk products (cheese, dry milk, butter)
[19]. Ukraine does not have the elaborated normative
regulatory foundation for milk procurement by the
Agrarian fund. In addition, the system of state regula-
tion of procurement prices for milk via the introduc-
tion of relevant changes to the Law of Ukraine “On
Milk and Milk Products” has not been introduced due
to some objective and subjective reasons.

At present the problems of season fluctuations lie
merely in the plane of actions of managers of agri-
cultural enterprises and heads of private rural farms
via introduction of corrections into the technological
process.

While evaluating market-related risks, special at-
tention should be paid to the relations of producers
and processors of milk. The estimation of the nature
of relations between processors and producers of
milk — agricultural enterprises — revealed stable eco-
nomic ties. In 2015-2016 we examined about 200
farms in Kyiv, Khmelnytsky, Ternopil, and Cherkasy
regions. It was determined that the relations between
processors and 61 % of agricultural enterprises had
lasted over 10 years, 26 % — 5-9 years, 11 % — 2—
4 years, 2 % economic subjects — up to 2 years. The
survey results demonstrate that in 89 % of farms the
level of procurement prices is corrected every 10 days,
11 % — every month. The changes are registered in
the corresponding protocols of price coordination. It
should be noted that the level of prices is satisfacto-
ry only for 37 % of agricultural enterprises, while for
63 % it is unsatisfactory. Thus, milk-processing en-
terprises consider biological specificities of milk and
dictate the level of procurement prices. To determine
the quality ingredients of milk, 86 % of surveyed cor-
porate sector farms use the results of laboratory tests
of milk-processing enterprises, and only 11 % use both
their own results and those of processors. The results
of studying the acts on discrepancies demonstrated that
the indices of laboratory tests did not differ much, and
the deviation was usually detected due to the change in
biochemical properties of milk while transporting.

Most milk-processing enterprises make their pay-
ments pursuant to the approved schedule, which is an
addendum to the agreement on supplying milk. In our
opinion, a milk-processing enterprise has a monopoly
position in setting the rate of procurement prices and
quality parameters of milk regarding agricultural enter-
prises. To remove the misunderstanding between milk
producers and processors about its quality parameters,
the Technical Guidelines should include the envisaged
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procedure of identification and evaluation of compli-
ance with quality requirements.

We share the opinion that market-related risks are
closely related to technological risks, as milk quality
has a decisive impact on the formation of procurement
prices. To improve the quality of agricultural products
as raw resources for processing enterprises in mar-
ket conditions, it is relevant to form the approach to
its price formation with the consideration of the main
technological indices which would condition the in-
creased yield and improvement of the quality of ready
products of processing, and is also a valuable economic
stimulus for agricultural commodity producers. Still,
the deficiency of milk leads to the processors’ neglect-
ing the content of fat and protein in milk.

To determine the quantitative dependence of milk
price on the volumes of supplies and quality (content
of fat and protein), we selected indices of agricultural
enterprises for 2015 in different regions. To achieve
this purpose, we used a multifactor regression analysis,
applied to find a functional dependence between the
dependent variable — criterion and independent vari-
able — factors.

We studied the dependence of the price of milk sup-
plies by agricultural enterprises to the processing en-
terprises (¥) on the following factors: X, — volumes of
milk supplies, thous. t.; X, — mass content of fat, %;
X, — mass content of protein, %.

The reliability of regression coefficients is checked
using Student’s t-criterion, the table value of which is
T, =2.06. The actual value of X, is smaller than that
in the Table, thus, the coefficient of regression equa-
tion is deemed to be statistically unreliable, and the
actor of “mass content of fat” should be removed from
the model.

Further study of the dependence of the price (Y) on
milk supplies (X,) and mass content of protein (X,).

The results of evaluations provide for some conclu-
sions. The strength of the relationship between the in-
vestigated factors is estimated using the values of mul-
tiple correlation coefficient. The correlation-regression
analysis demonstrated that the degree of the relation-
ship strength is significant — R = 0.6515.

The unit of measuring the simultaneous impact, con-
ditioned by the variation of both factors, included into
the study, is a coefficient of multiple determination
(R?). In our case R? equals 0.4244. It means that price
variation for 42.44 % depends on the change in the in-
vestigated factors.
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Thus, determination coefficients, variation in price
for milk (Y) for 42.44 % depends on the cumulative
impact of both investigated factors, including: by
22.79 % on the volumes of supplies (X)) and by 19.66
% on the mass content of protein (X).

According to Fisher’s test, dependence equation is
statistically reliable: the estimated value of F-criterion
7.37 exceeds the Table value of 3.49.

The values of t-statistics of both factors exceed the
Table value of Student’s t-criterion. It confirms the reli-
ability of the impact of selected factors on the result.
Thus, we may proceed with economic interpretation of
the study results.

The correlation-regression model of the dependence
of price on the mentioned factors is as follows:

Y=1164.718 + 0.000996.X +932.7123X, “4)

All the estimated coefficients of the equation are
positive. Thus, the price increases with the increase in
supplies and content of protein in milk.

The analysis of correlation-regression relationship
demonstrated that the increase in supply volumes
and higher content of protein by 1 per cent leads to
the increase in the effective feature (the price of milk
supplies to processing enterprises) by 0.025 and
0.69 % respectively compared to the mean values of
the sampling.

According to the provisions of the Association Agree-
ment, Ukraine should approximate the legislation in
the sphere of sanitary events to the EU law in maxi-
mal possible way. This approximation does not mean
copying the requirements of EU legislation. Ukrainian
requirements to indices of milk quality and safety in
accordance to the Law of Ukraine “On Milk and Milk
Products” (No. 1870-1V dated June 24, 2004) do not
satisfy consumers completely, as they allow substitut-
ing 50 % biologically valuable components of milk re-
sources with other ingredients, which are often of dubi-
ous quality [30].

The expiration date of DSTU 3662-97 “Cow’s milk,
unskimmed. Requirements for procurement” is close.
It envisaged the availability of four grades of milk
which are considerably different from the European
norms (Table 4).

The quality of milk, produced in our country, differs
from that in developed countries. It is desirable for the
level of bacterial contamination not to exceed 100 000
per ml, but in Ukraine the plate count is 300 000 per ml
for milk of higher grade, 500 000 per ml — for the first

AGRICULTURAL SCIENCE AND PRACTICE Vol.6 No.1 2019



RISKS OF DAIRY FARMING IN UKRAINE AND WAYS OF THEIR MINIMIZATION AND NEUTRALIZATION

grade, and 3 million units/ml — for the second grade.
Raw milk is subject to mechanic and heat treatment,
double pasteurization of raw material, but the useful-
ness of the product is hereby lost.

Since January 1, 2018, Ukraine has approved DSTU
2662:2015 “Raw cow’s milk. Technical conditions”,
which envisaged the following characteristics: milk
for industrial processing — extra, higher and first grade;
maximal content of somatic cells < 600 thousand/cm,
QMAFAnM < 500 thousand CFU/cm; milk cooling to
6 °C. The temperature is not set on condition of pro-
cessing milk within two hours of milking. The period
of storing since the moment of milking with the con-
sideration of time for transportation: at the temperature
not higher than 4 °C — 24 h; not higher than 6 °C — 18 h.

Pursuant to the Association Agreement, Ukraine
committed to adjusting its laws to the European leg-
islation, according to which raw milk should comply
with the following requirements: absence of inhibitors
and residues of veterinary preparations, total bacterial
contamination up to 100 thousand and the content of
somatic cells not exceeding 400 thousand.

It is noteworthy that enhancing milk quality is mostly
the responsibility of the managers of corporate sector
farms of agrarian economy. It is obvious that correct
organization of technological process decreases in-
dustrial risks, in particular, quality parameters of milk
and their correspondence to current and new standards.
Noteworthy is the fact that in most highly concentrated
profitable agricultural enterprises, the technological
process is completely adapted to the requirements of
DSTU 2662:2015 “Raw cow’s milk. Technical condi-
tions”. Most mixed enterprises of corporate sector un-
dergo the process of updating the material-technical
resources with the anticipated achieving of intended
indices up to 2021. In economically unstable farms the

level of technological re-equipping corresponds to the
indices of the 1990s, and the managers do not intend to
invest financial resources into their upgrading.

We share the opinion of scientists that quality man-
agement of milk products should be viewed as a di-
rected process of coordinated actions in the system of
milk subcomplex of agro-industrial complex to set,
ensure and maintain the required level of product qual-
ity, which would satisfy the requirements of consum-
ers, enterprises in processing industry and the society
in general [31].

It should be noted that different systems of quality
management with various methods of enhancing and
ensuring the required level of quality of products,
works, and services have been available in Ukraine. All
the systems envisaged some constructive innovations
and advantages, which had a targeted and positive im-
pact on the quality of the products, work and services
according to the requirements of a specific period.

The scale of tasks to be solved conditioned the need
for unified organization and centralized scientific and
methodological management of the elaboration and in-
troduction of comprehensive systems of quality man-
agement which would ensure unified policy regarding
the quality on all the levels of territorial and field-relat-
ed management.

However, absolute majority of the presented systems
of quality management was notable for some draw-
backs: firstly, control procedures were related to the
quality of finished products; secondly, only some sam-
ples out of the whole batch of finished products were
checked; thirdly, the systems of motivation and prepa-
ration of personnel required further updating. There-
fore, the measures, taken to ensure the required level
of quality in the management systems, did not prevent
from repeating present drawbacks. Only now there is a

Table 4. The comparison of the requirements DSTU 3662-97 “Cow’s milk, unskimmed. Requirements for procurement” and

the EC Regulation 853/2004

DSTU 3662-97 “Cow’s milk, unskimmed ”’ EC Regulation 853/2004
Grade
extra higher first second S — grade higher
Total bacterial contamination, thousand/cc <100 <300 <500 <3000 <50 <100
Temperature, °C <6 <8 <10 <10 <4 <6
Mass content of dry substances, % >12.2 >11.8 >11.5 >10.6 >12.6 >12.2
Number of somatic cells, thousand/cc <400 <400 <600 <800 250-300 <400
. . —0.52 °C (Directive 92/46/EEC,
Freezing point Not controlled revis. No. 94/330/EU)
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need to solve problems of safety and ecological proper-
ties of milk and milk products, and to implement pro-
gressive systems of quality management, which are re-
quired by the specifics of market economy mechanism
in many countries.

The requirements, related to milk production at hold-
ings, are based on the Regulation (EC) No. 178/2002
of the European Council and Parliament, highlighting
general principles and requirements of food legislation
and determining the procedures of food product safety
(Regulation (EC), 2002) [32]. The programs of HAC-
CP system, which are programs of obligatory prelimi-
nary measures on ensuring the safety of food products,
are introduced at commercial dairy farms according to
ISO/TS 22002-3:2011.

Summarizing the abovementioned, one may make a
conclusion that milk production in agricultural enter-
prises is characterized by increased risks, the manifes-
tation of which is formed by both external and inter-
nal media. We believe that it is possible to minimize
and neutralize manifestations of the negative impact of
risks, coming from the internal medium, by introducing
the process approach based on the principles of ISO/TS
22002-3:2011 which would allow building the system
of quality management and product safety.

The investigation has revealed that in recent years the
introduction of the system of risk management at most
domestic enterprises has spread, but has not been fully
activated. However, it would be wrong to ascertain that
risk management functions had not been fulfilled by
them before. The main functions of risk management,
which are the same for enterprise management in gen-
eral are as follows: forecasting, organization, regula-
tion, coordination, stimulation, and control.

Specific functions of risk management, implemented
in a somewhat modified form, are as follows: organi-
zation of work related to decreasing the magnitude of
risk, organization of insurance process, organization
of capital investments and economic relations among
economic subjects. Thus, there may be an impression
of some doubling of functions, already fulfilled by the
enterprise. However, a considerable difference in risk
management is the fact that the latter is directed at de-
tecting and neutralizing negative phenomena in the ac-
tivity of enterprise, which hinder the achievement of
the targeted aims that cannot be efficiently solved by
traditional subsystems of management.

It should be noted that there are two current ap-
proaches to organizing the system of risk manage-
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ment — centralized and decentralized ones. The central-
ized approach is based on the fact that risk manage-
ment is performed by specific divisions using the data,
provided by other divisions and services, which allows
for more efficient response to the occurrence of risk
situations. The essence of the centralized approach lies
in the fact that the evaluation and management of risks
is performed independently by each division, the divi-
sion of risk management only creates the methods of
management and deals with the monitoring of manage-
ment process.

In our opinion, a mixed two-level system of risk man-
agement will be most efficient, i.e. risk factors, remark-
able for the enterprise, are detected on a higher level,
and the ones, notable for dairy farming, for instance,
are revealed at the lower one. This approach allows ful-
filling the planning function to the fullest degree, when
scheduled indices are determined both for the whole
enterprise and for each division.

Itis reasonable to elaborate a specific set of functions
for each level. The first level should have functions of
coordinating activity, elaborating methodological ap-
proaches to evaluating the risks, the efficiency of risk
management system in general, etc. The main func-
tions for the lower level are determining risk factors
and achieving the aims, set for dairy farming division,
which would ensure economic stability of milk pro-
duction.

The functionality of risk management system in
dairy farming mostly depends on the rational struc-
ture and operational capability of the lower level of
management. The analysis and evaluation of risks are
not exhaustive measures of ensuring the stability of
agricultural milk-producing enterprises as it is rele-
vant to elaborate a system of measures, directed at the
adaptation of agricultural enterprises to the impact of
risk factors.

The main strategy of any enterprise, including an ag-
ricultural one, is achieving the highest efficiency and
profitability, and thus stability. The tactics envisages
the system of methods and techniques, used to achieve
the set aims within a short-term period. We believe that
all the measures on neutralization and minimization of
the negative impact of risks may be considered by the
following approaches: avoiding risk; transferring risk;
assuming risk for oneself, within which the follow-
ing approaches may be distinguished — decreasing or
minimizing the level of risk, compensation of probable
negative consequences, localization.
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We believe that preventive measures are reasonable,
if there are actual possibilities of decreasing the prob-
ability of risk or the sum of probable losses, or remov-
ing this kind of risk completely. The measures, taken
pursuant to this method, are as follows: elaborating the
system of internal norms (limitation), evaluating the
degree of risk of taking decisions, applying the met-
hods of compensations.

Containing risk (assuming risk for oneself) is reason-
able in the following cases: if the expenses for insur-
ance are too high; after preventive measures have been
taken and they have been insufficient to impact the
market situation; the losses from the insured event are
insignificant; there are no other opportunities of pro-
tecting from the risk.

According to this method, the enterprise assumes the
responsibility for the risk and reimburses all the losses.
Specific measures are diversification of industrial ac-
tivity, obtaining additional information, etc.

Avoiding risk envisages decreasing probable losses
from the risk event. According to this approach, the
measures may be as follows: refusing from practical
implementation of a specific management decision,
which conditions the manifestation of risk, check-
ing the information about contractors and consumers,
which is aimed at detecting unreliable ones and break-
ing the relations with them, and refusing from risky
kinds of activity.

However, while applying this method, one should
take into consideration that the enterprise loses prob-
able income, related to this kind of activity. In addition,
avoiding one kind of risk may result in the occurrence
of others, and in case of taking a risky decision the en-
terprise may receive profit, which would exceed pro-
bable losses.

Self-insurance lies in creating the system of material
and financial reserves at the enterprise. This method
is recommended in the following situations: the prob-
ability of losses is insignificant; it is possible to fore-
cast losses, but it is impossible to prevent them (for
instance, natural disasters, epidemics). Insurance al-
lows reducing the dependence and cutting losses when
the risk event occurs. The method is used if it is pos-
sible to determine the probability of the insured event
and estimating the magnitude of the possible damage.
Modern approaches to risk management should also
include transfer of risk in a different way, compared to
insurance, i.e. transferring the responsibility for risk to
the third parties. Management techniques are receiving
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financial guarantees, hedging, concluding long-term
agreements with milk-processing enterprises, efc.

Taking into consideration the need to increase con-
trol over the quality of milk production, the suggested
Technical Regulation should include the requirements
to the organization of industrial control, which would
envisage the following: the producer should organize
the industrial control in accordance with HACCP,
GMP or other systems of ensuring safety and quality
of raw milk; documents of industrial control should be
approved by the head of the organization, private en-
trepreneur or an authorized person in the proper way;
legal entities or private producers of milk should pro-
vide information about the results of industrial control
on request of the authorized body of executive power
within the scope of competence of the latter; in force
majeure situations, disruption of production processes,
which create threat to life or health of citizens and ani-
mals, property, environment, producers should inform
a specially authorized body of executive power, which
exercises functions of state monitoring and control, as
well as their local bodies, within the scope of compe-
tence of the latter, specified by the law.

CONCLUSIONS

The study results prove that the change in climatic
conditions triggers the occurrence of risks, related to
the decrease in the productivity of cows in the periods
of higher temperatures, the decrease in milk quality,
where functional instruments of management are de-
creasing the negative impact of heat stress by creating
comfortable conditions of keeping animals, and having
the diet, balanced in terms of energy. As for the willing-
ness of domestic commodity producers to implement
the instruments of adapting to climate changes and de-
creasing the negative impact of industrial activity on
environment, it should be noted that there is a low level
of investments into nature protecting measures, waste
disposal, and there are outdated systems of keeping
manure. In its turn, it requires a complex of awareness
events on the regional levels of management for man-
agers of dairy farming holdings about the negative im-
pact of these processes on environment, reputation and
economic losses, and scientific support in implement-
ing nature protective events by prominent scientists of
agrarian educational and scientific institutions.

It was determined that the violation of technological
requirements of milk production and keeping cows, ab-
sence of the relevant system of biosafety condition the
occurrence of technological risks, including higher loss
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of cattle, reduced period of productive use of cows, vi-
olations of scientifically grounded norms of herd cycle,
etc., and higher production costs, which are aggravated
due to the absence of scientifically grounded norms of
cattle loss. We believe that managers of agricultural en-
terprises should have systematic control over techno-
logical and reproduction indices, elaborate and approve
the norms of admissible technological loss and damage
based on species composition, technology and other
parameters, and introduction of automated systems of
managing a dairy herd.

We believe that minimization and neutralization of
technological risks in dairy farming will be promoted
by enhancing biosafety of animal breeding complexes
and developing the insurance of agricultural animals.
In this respect, it is critical that obligatory insurance of
dairy herds does not cover all the agricultural produc-
ers in the country, not mentioning the general popula-
tion. Therefore, it is relevant to have the events of pre-
venting the risk of dermatitis nodularis epidemic in the
territory of our country, which requires elaborating the
program of both vaccination and obligatory identifica-
tion and registration of animals on the national level.

It was established that it is possible to minimize price
risks in dairy farming on condition of the equal share of
prices, which is confirmed by the following facts: the
increase in the productivity of cows by 1 kg increases
milk profitability by 0.005 % regarding the average
values; the increase in equal share indices to cumula-
tive expenses, to material-technical expenses and costs
of fodder by 1 %, the quality milk profitability by 0.3;
0.29 and 0.21 % respectively. In addition, the fluctua-
tion of prices for milk is under the impact of season
factor, the elimination of which depends on managers
of the enterprise, who should elaborate scientifically
grounded plans of herd cycle and the industrial pro-
gram, and conclude long-term agreements for milk
supply with processing enterprises. This conclusion is
confirmed by the fact that the variation in the price for
milk by 42.44 % depends on the cumulative impact of
the volumes of supplies and the mass content of protein
by 22.79 % and 19.66 % respectively.

Summarizing the study results regarding the identi-
fication of risks of agricultural milk-producing enter-
prises, one may come to a conclusion that their sys-
tematization should be conducted both according to
the general system of their manifestation, and to the
specialized identification which characterizes specifici-
ties of the industry. It was proven that the probability
of manifestation of most risks, occurring in dairy pro-
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duction, is considerably dependent on the efficiency
of management of the agricultural enterprises and par-
tially on legislative and executive branches of power
(in the part of legislative provisions). In current con-
ditions, the elimination of risks of the environment is
possible only if there is search for internal reserves (ex-
tension and improvement of the species composition
of the herd, scientifically grounded system of feeding,
proper attention to nature protecting activity, compli-
ance with zoohygienic and veterinary norms of keeping
animals, control over loss of herd), ensuring the stabil-
ity of dairy farming which envisages creating condi-
tions for the production of high quality milk, minimiza-
tion of expenses for its production and sale, compliance
with agreement conditions with contactors.

This article does not relate to any studies using hu-
mans and animals as investigation subjects.
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Merta. IneHtudikyBard OCHOBHI BHIIB PH3HKIB, IO INpH-
TaMaHHI CiTbCHKOTOCTIOAAPCHKIM HiAIPHEMCTBAM 3 BHPOO-
HUIITBAa MOJIOKA Ta 3AIHCHUTH OLIHKY HACTIAKIB IX HACTAHHS,
a TakoX OOIPYHTYBAaTH KOMIUICKCHY CHUCTEMY YIPaBJIiHHS
HUMH Ha PiBHI MIAMPUEMCTBRA, IO CIPUATHME 1X MiHIMIi3a-
mii Ta HedTpamizamii. Merogu. Y mporeci DOCITiIKCHHS
3aCTOCOBYBJIM 3arajJbHONPUIHATI METOAN 1 MPUHOMHU: Cy-
KYIHICTh HAYKOBUX MPUIIOMIB a0CTPaKTHO-JIOTIYHOTO METO-
Oy Y po3poOmi TEOpPeTHYHUX MOJOKEHBb, METON ACHYKIii
IIpY BUAUICHHI cHenn@iuHUX PU3UKIB Y MOJOYHOMY CKO-
TapcTBi 13 3arajibHOI CYKYIHOCTI, EMIIPHYHI METOAM HPHU
JOCIIJKCHHI JiSUTbHOCTI TiAMPUEMCTB MOJIOYHOTO HAIl-
pAMKY Ta iMmiTamiiiHe KOMIT FOTEPHE MOJCIIOBAHHS IIPH
OOTPYHTYBaHHI TPAKTUYHOTO IHCTPYMEHTAPiI0 pPU3UK-Me-
HEIDKMEHTY Yy CUIBCHKOTOCIIONAPCHKUX MIANPUEMCTBAX 3
BHPOOHMIITBA MONoKa. CtatucTuaHy oOpoOKy MaHWX i pe-

AGRICULTURAL SCIENCE AND PRACTICE Vol.6 No.1 2019



RISKS OF DAIRY FARMING IN UKRAINE AND WAYS OF THEIR MINIMIZATION AND NEUTRALIZATION

3yABTATIB TOCIIIKEHb MPOBOIIIIN 13 3aCTOCYBAaHHSIM KO-
pensiiiHO-perpeciiiHoro aHanisy. Pesyaprarn. ¥ npoueci
JOCII/DKeHHsT Oy/io BUIIEHO HACTYNHI BUJAM PUBHKIB Y
MOJIOYHOMY CKOTApCTBi: NPHUPOIHI, €KOJOTiuHi, TEXHOIO-
riuHi, puHKOBi. [IpHpOHUI PHU3HK, OB’ SI3aHUH 13 BILTHBOM
HaBKOJIMIITHBOTO CEpEIOBUINA, B MEPIIy Yepry, i3 3MIHOIO
TEMIIEPaTypHOTO PEKUMY CEpEIOBHIA YTPUMAHHS KOpIB,
€KOJIOTiYHA CKJIaJ0Ba yTHIi3amii THOW. TeXHOIOTIYHAN pH-
3MK XapaKTepU3y€eThCs MOPYIICHHSM YMOB YTPUMaHHS KOPiB
y CUIbCHKOTOCIIOAAPCHKUX ITIANPUEMCTBAX, IPOSIB SKOTO
XapaKTepU3YEThCA TMAAEKEeM 1 BHOPAKOBYBaHHSAM KODPIB 3
OCHOBHOTO cTa/ia. BcTaHOBNIEHO, 110 y HUHINIHIX yMOBax
JUISL  CUTBCHKOTOCHONAPCHKUX MIAMPUEMCTB  ITIBUILICHUM
PU3BMKOM € TIOIIUPEHHS XBOPOO, TOOTO emi300THYHA
curyanis B Kpaini. OgHuM i3 3axomiB HeWTpami3amii Ta
MiHIMIi3aIlil TPOSIBY TEXHOJOTIYHUX PU3HKIB € IiJIBHUIICHHS
0i00e3neky TBAPUHHHUIPKUX KOMIUIEKCIB Ta pPO3BHTOK
CTpaxyBaHHS CLTBCHKOTOCIIONApChKUX TBapwH. OKpiM pH-
3WKiB XBOpoO (iH(eKmiiHi, iHBa3iiHi, He3apa3Hi) Ta IHIIHX
CTaHAApPTHUX pH3UKIB (NOXKEeXa, CTHXIMHI Juxa 1 T.J.)
JOLIJIBHO TNPHAMATH HAa CTPaxoBe IIOKPUTTA TaKi BUIH
PU3UKIB: TIepepBa y BUPOOHUITBI (BUKIMKaHa CMEPTIO abo
BTPATOl0 3acTpaxOBaHUX TBapuH), INPH HACTaHHI SKOI
ABTOMAaTHYHO a00 MpH HaIaHHI MiATBEPIKYBAJIbHUX [0-
KYMCHTIB, BIAIIKOMOBYIOThCS IIOTOYHI BHUTpATH Ha TIPO-
JIOBKEHHS TOCTIOJAPCHKOi JISUTBHOCTI a0 YITyIIeHUH NpH-
OyTOK; TpPaHCIOPTYBaHHS TBapWH, BKJIIOYAIOUH MOPCHKI,
aBiarliifHi, 3aJi3HWYHI TTEPEBE3CHHS; BUTPATH 3 BUAAJICHHS
3aJIMINKIB TBapUH ICNISl HACTAHHS CTPAaxoBOi MOMii, IO
CIPUYMHWIIO iX CMepTh; KOMIIEHCAIlisl BUTpaT Ha JIKBiza-
iF0 HACTIAKIB, BUKIMKAHUX 1H()EKIIHHUME XBOpOOaMu, B
pe3yibTaTi SKUX HEMOXKJIMBO BiTHOBHUTH BHPOOHHITBO 0e3
TIOTIEPETHBOTO 3aCTOCYBaHHs Ae3iH(iKyBalbHUX 3aco0iB.
Oco0nuBy yBary NpH OI[iHIOBAaHHI PUHKOBHX PH3HKIB CIiJ
MIPUIUTATH B3aEMOBITHOCHHAM BHPOOHHKIB 1 IepepOOHHKIB
MOJIOKa. PHHKOBI PH3HMKH TICHO TEPEILTITAIOTHCS 3 TEXHO-
JIOTIYHMMH PH3MKaMH, OCKIUIBKH SIKICTH MOJIOKA Ma€ BH-
3Ha4YaJIbHUH BIUIMB Ha (DOPMYBaHHS 3aKyIliBEJIbHHUX LiH.
BucHoBku. CucreMarusalisi pH3HKIB MOJIOYHOTO CKOTap-
CTBa NOBMHHA NPOBOJUTUCH BIJIIOBIAHO [0 3arajbHOI
CHCTEMHU iX MpOsIBY, a TaKOX BIJMOBIIHO JO CIeliaii3o-
BaHOi imeHTH(iKamii, sKka xapakTepusye crenudiuyHi 0cob-
muBOCTI ramysi. VIMOBipHicTh TposBY GimbIIOCTi pH3HKiB,
sKI BHHHMKAIOTH Yy TIIpolleci BUPOOHMITBA MOJIOKA, BH-
3HAYIBHO 3aJIS)KHUTh BijJl €()EKTUBHOI JisSUTBHOCTI MEHEIK-
MEHTY CLIBCHKOTOCIIONAPCHKUX IIANPHEMCTB 1 YacTKOBO
BiJl 3aKOHO/ABYOi Ta BHMKOHABYOI Biagu (y 4YacTHWHI 3a-
KOHOJIABYOTO 3a0e3reucHHst). Y HHUHIMIHIX YMOBaxX HiBEIO-
BaHHS TPOSIBY PHU3HKIB 30BHIIIHHOTO CEPEIOBHINA MOKITIBE
JIMIE 32 YMOBH IOIIYKY BHYTPIIIHIX pe3epBiB 3a0e3eueH-
Hs CTIHIKOCTI MOJIOYHOTO CKOTapCTBa, IO Iependadae CTBO-
peHHS YMOB IUIsI BHUPOOHHIITBA BHCOKOSIKICHOTO MOJIOKA,
MiHIMI3aIli}0 BUTPAT HA HOT0 BHPOOHHIITBO Ta peai3aliro,
JOTPUMaHHS JOTOBIPHUX YMOB 3 KOHTPAareHTaMHu.
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Heas. UneHTudunupoBars OCHOBHbBIE BHIBI PUCKOB, IPH-
CYIUX CEIbCKOXO3SNUCTBEHHBIM IMPEAIPUITHAM IO IPOMU3-
BOJICTBY MOJIOKA U OCYIIECTBUTH OIICHKY IMOCIEICTBHM HX
HaCTYIUIEHHS, a Takke 000CHOBATh KOMIUIEKCHYIO CHCTEMY
YNpaBiICHUsI MU Ha YPOBHE TPEIANPHATHs, 4YTO OyneT
CIOCOOCTBOBaTh WX MHHHMH3AIMM M HEHTpamu3anu.
MeTtoapl. B mporecce nccienoBanns IpUMEHSITUCH 001IIe-
MIPUHATBIE METOABI W TPHEMBL: COBOKYITHOCTH HAy4HBIX
MIPUEMOB aOCTPAKTHO-JIOTHYECKOTO METOo/a B pa3paboTke
TEOPETHYECKHUX ITOJIOKEHUH, METON ACAYKLHH NpPU BBIIE-
JICHUU CIIEIM(UUECKUX PHUCKOB B MOJIOYHOM CKOTOBOJCT-
Be B 0O0WIEH COBOKYITHOCTH, SMIIMPUYECKUE METOABI NPHU
HUCCJIICAOBAHUU JCATCIBbHOCTH HpeZalI/ISITI/Iﬁ MOJIOYHOTI'O
HammpaBJICHUA W HMHUTALMOHHOEC KOMIIBIOTEPHOC MOJICIIN-
poBaHHE TIPU OOOCHOBAaHMHU IPAKTHUECKOTO HHCTPYMEH-
Tapusi PUCK-MEHEDKMEHTA B CEIbCKOXO3AHCTBEHHBIX MPe/-
MPUATHSAX TIO0 MPOU3BOACTBY MOOKa. CTaTHCTHYECKYIO 00-
pabOTKy aHHBIX U PE3YyJbTaTOB MCCICIOBAaHUI MTPOBOIMIN
C TNIPUMEHEHHEM KOPPEISIIMOHHO-PErPECCHOHHOTO aHaIH-
3a. Pesyabrarel. B mporecce nccnenoBaHusi ObUIM BBI-
JICTICHBI CIIEAYIOIUE BH/BI PUCKOB B MOJIOYHOM YXHBOTHO-
BOJICTBE: IPHPOJHBIC, DKOJIOTMYECKUE, TEXHOJIOIHMYECKHE,
poiHOUHBIE. [IprpOIHBINA PUCK, CBS3aHHBIN C BIMSHUEM OKpY-
JKaroled cpenpl, B IEPBYIO oO4epenb, C H3MEHCHHEM
TEMIIEpaTypHOTO pPEXHUMa Cpenbl COAEP)KaHHS KOpOB, C
9KOJIOTUYECKOM COCTAaBISAIOIIEH yTHIIM3alMU HaBo3a. Tex-
HOJIOTUYECKUI PUCK XapaKTEpU3YyeTCsl HapyLIEHHEM YCIIO-
BUM COIEPKAHHUS KOPOB B CEJIbCKOXO3SIMCTBEHHBIX IPEN-
MIPUATHAX, MPOSABICHHE KOTOPOTO XapaKTepH3yeTcsl Ia-
JeKOM 1 BBIOPAaKOBKOM KOpPOB M3 OCHOBHOTO CTaja.
YCTaHOBIICHO, YTO B HBIHEUIHMX YCIIOBHSIX JUIS CEIIBCKO-
XO3SIMCTBEHHBIX MPEATPUATHI MOBBIICHHBIM PUCKOM SIBIISI-
eTcsl pacipocTpaHeHne 0oJIe3HeH, TO eCTh MU300THYECKAs
cutyauuss B cTpaHe. OmHONl W3 Mep HEWTpamu3aluu u
MUHUMU3AIU TPOABIICHUA TEXHOJOI'MYECKUX PHUCKOB sB-
JII€TCSl TOBBINIEHUE OMO0E30MaCHOCTH KUBOTHOBOJYECKUX
KOMIIJIEKCOB U Pa3BUTHE CTPAXOBAHHSI CEJIbCKOXO3SHCTBEH-
HBIX )KUBOTHBIX. KpoMe prckoB Oose3Hel (MHPEKIMOHHEIE,
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WHBAa3HOHHBIC, HE3apa3HbIC) W APYTUX CTaHIAPTHBIX pHC-
KOB (IIOKap, CTUXUIHBIE OEICTBUS W T.J.) I€JIECO00pa3Ho
MPUHAMAaTh Ha CTPAXOBOE IOKPBITHE CIEAYIOMINE BHIBI
PHCKOB: TIEpephIB B NPOU3BOJCTBE (BBI3BAHHBIN CMEPTHIO
WIN TIOTEpell 3aCTpaxOBaHHBIX JXKMBOTHBIX), MPH HACTYII-
JICHUW KOTOPOI aBTOMAaTHYECKH WM MPU HPENOCTaBICHUN
MOATBEPKJAIONINX JTOKYMEHTOB BO3MEIIAIOTCS TEKYIINE
pacxoiipl Ha TIPOJIOJDKEHUE XO3SHWCTBEHHOM JAEATEIBHOCTH
WIN YIyIieHHas NpUObUTh; TPAHCHOPTHPOBKU JKWBOTHBIX,
BKJIFOYast MOPCKHE, aBHAIIMOHHBIC, KEIE3HOIOPOXKHBIE TIe-
PEBO3KH; PacXoAbl IO YAAJIEHUIO OCTATKOB KUBOTHBIX ITOC-
Jie HACTYIUIEHHSI CTPaXOBOTO COOBITHS, MOBJEKIIEE HX
CMEpTh; KOMIIEHCAIUSI PACXOMOB HA JIMKBUIAIMIO TTOCIE-
CTBHH, BBI3BAaHHBIX WH(EKINOHHBIMH OONE3HSIMH, B pe-
3yJbTaTe KOTOPBIX HEBO3MOXKHO BOCCTAHOBHTH INPOHU3BOJ-
CTBO 0e3 TpeABAPUTEIHHOTO MPUMEHEHUS AC3MHQUITIPY-
ronmx cpenctB. Oco0oe BHUMAaHHE TIPH OIICHKE pHI-
HOYHBIX PHUCKOB CIEAYyeT YACIUTh B3aWMOOTHOIICHUSIM
MIPOU3BOAUTEICH M TIepepabOTYMKOB MOJIOKA. PHIHOUHBIE
PHCKH TECHO TEPEIUICTAIOTCSI C TEXHOIOTHYECKUMH PHC-
KaMH, MOCKOJIBKY Ka4eCTBO MOJIOKA MMEET OIpEAEIISIONIee
BIMsSHUE Ha (OPMHUPOBAHHME 3aKyNOUHBIX IICH. BBIBOABI.
Cucremarn3anust pPUCKOB MOJIOYHOTO IKMBOTHOBOZCTBA
JOJDKHA TIPOBOAWTBCS B COOTBETCTBHM C OOWIEH cucTe-
MOH WX TIPOSIBIICHWS, a TakXe B COOTBETCTBHH C
CTIEIMATM3UPOBAHHON HICHTU(UKAIINN, KOTOpas XapakTe-
pusyeTr cnenuduueckne O0COOEHHOCTH oOTpaciu. BeposT-
HOCTb TIPOSIBJICHNS! OOJBIIMHCTBA PHCKOB, BO3HUKAIOIIHX
B TpOIECCE MPOM3BOJICTBA MOJIOKA, M3HAYAIBHO 3aBHCHUT
oT 3(QeKTHBHONW HEATENEHOCTH MEHEIKMEHTa CeIbCKO-
XO3SIMCTBEHHBIX MPEANPUATHH M YaCTHYHO OT 3aKOHOAA-
TETLHOW W HCITOJIHUTEIIBHONH BIACTH (B YacTH 3aKOHO-
JaTeTbHOTO 00ecTedeHNs). B HBIHEIHNX yCIOBHUSX HHBE-
JUPOBAaHHWE TPOSBICHHUS PHCKOB BHEIIHEH CPEAbl BO3-
MOKHO JIMIIb TPH YCIOBUH TTOHMCKa BHYTPEHHUX PE3E€PBOB
obecriedeHns! yCTOHYNBOCTH MOJIOYHOTO >KHBOTHOBO/ICTBA,
KOTOpasi MPEAyCMaTpUBacT CO3IaHHWE YCIOBHH AT TPOW3-
BOJICTBA BBICOKOKAUECTBEHHOTO MOJIOKA, MHHUMH3ALUIO
3aTpaT Ha €ro IPOU3BOACTBO U PEATM3AIHIO, COONIONCHNE
JIOTOBOPHBIX YCJIOBHH ¢ KOHTPAareHTaMu.

KiroudeBble cji0Ba: MOJIOYHOE >KUBOTHOBOJCTBO, OTpacie-
BOMl PHUCK, INPUPOAHBII PHUCK, TEXHOJOIMYECKUM PHUCK,
JKOJIOTUYECKUHN PUCK, PIHOYHBIA PUCK.
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