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ECONOMIC, SOCIAL AND ECOLOGICAL ASPECTS
OF USE OF THE INNOVATIVE SMART FARM TECHNOLOGIES

The theoretical questions of definition of essence of the concept of «smart
farm» are investigated, is proved aspects of its economic, social and
ecological influence on increase of competitiveness of production and carried
out an economic assessment of efficiency of introduction of technological
innovations to branches of dairy cattle breeding.
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Nowadays it is necessary to develop the agriculture sector with the help
of innovation technologies as their introduction to the production will give
rise to the level of cost-effectiveness and competitiveness of the industry.
Moreover, the transfer to the use of innovation technologies in such branches
of agriculture as dairy cattle breeding will also result in social and ecological
character of development.

The problem under consideration has not gain the wide popularity among
the Ukrainian scientists. Thus, it should be analyzed in a more profound way.

First of all it should be noted that the assessment of economical effective-
ness and the payback of the decisions involving the innovation technologies
which are based on the notion of «smart farm» are among the most important
pressing questions for the investigators.

The notion «smart farm» obtained its meaning in Ukraine only in the re-
cent years as a result of the development of investment project in terms of
modern farming building.

However, the particular aspects of the term which are connected with the in-
troduction of the automated and robotics innovation systems have been already
investigated by the Ukrainian scientists. (Naumenko, Boyko, Lutsenko, Kudlai)

The aim of the article is to study the theoretical essence of the notion
«smart farm», to reveal its economic, social and ecological influence upon the
increase of production competitiveness and to specify the effectiveness of the
introduction of technological innovations in the field of dairy cattle breeding.

The theoretical grounding of the «smart farm» conception has not acquired
its terminological standartization.

«Smart farm» is directed to the creation of the basis for the future dairy
cattle breeding.» Generally speaking, «smart farm» stands for desire to quick-
en the process of transfer from the milking management to the management of
general farm profitability by means of using the new methods of taking deci-
sions and innovation technologies in order to increase the quality of milk and
revenues. (author’s italics ).

The term was introduced by the Sweden company in the context of using
innovation technologies for milk production on the basis of automated and
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robotics milking. Later on, other companies started to use the technologies as
the general understanding of the complex management of industry conception
for achieving its effectiveness.

«Smart farm» is based on the conception of using the innovation automa-
tion technology which gives the necessary economic instruments for taking
decisions in what concerns the increase of the milk quality, the herd manage-
ment, the increase of cows’ productivity and level of the profitability.

From our point of view, the theoretical essence of the notion under the inves-
tigation lies in the necessity of systematic approach concerning its definition.
Thus, the definition can be considered as the totality of innovative decisions as
for the automated processes by means of adaptive informational cattle-breeding
which provide for the profitable production and optimization of resources.

It is necessary to make a short historic glimpse in order to get a complete
understanding and comprehension of the intellectual preconditions of produc-
tion management in dairy farming.

The development of robotics technology system started at the late seven-
ties of the previous century with the rise of such famous milking equipment
enterprises as Lely Industries N. V., Gascoigne Melott which later on became a
part of Bou-Matic (The USA), Insentec (The Netherlands), etc. As to DeLaval,
the world leader in the production of milking equipment and the first supplier
of robots to Russia, the company bought all the rights concerning the use of
robot milkers from the institute developer in nineteen ninety-two. From this
time onward modifications and development of the invention took place, and
as a result the year nineteen ninety eight saw the first commercial sales of
Dalaval’s robots. Approximately at the same time the market witnessed the
appearance of other producers in the field of robotics technology. In 2007,
the period of the growing interest towards the development of robotics tech-
nology, Westfalia Surge GmbH took a license for the production of robots
using Punch Graphix N. V. technologies and integrated the majority of sales
services in order to make them available for new clients.

The first automated milking equipment was used in nineteen ninety-two in
the Netherlands (Lely Industries N. V robotic-manipulator). The appearance
was determined by the following factors:

- high complexity of the milking process;

- increased demands for the milk quality;

- an increased labor costs for operators of machine milking.

The first line of dairy commodities’ farms assisted with robotics milking
equipment of Delaval in Ukraine appeared in the March of 2013 in the village
Vil'na Tarasivska, Bilortserkivskiy region.

The farm is built on the innovative principles of Voluntary milking system
(VMS), which is performed by means of a computerized system of production
processes and four robotic manipulators. Two empolyees operate the livestock
during one shift. After milking, the milk comes in two coolers with a capacity
of 10 tons each.

Voluntary milking system comprises the milking boxes and milking par-
lours which help to build up a well-organised and balanced working process,
namely:
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- to perceive lower stress environment;

- not to cause any harm to animals;

- to benefit consumers and society.

The innovative conception «smart farm» is an integrated complex of ef-
fective management which consists of eight principal interrelated elements of
technology cycle. Among the main components in the formation of milking
conception we can enumerate the following:

1) effective herd management;

2) high-quality production;

3) environmentally friendly production;

4) systematic integration of the industrial process;

5) good care of animals;

6) automatisation and robotisation of production;

7) improvement of keeping conditions;

8) optimal feeding.

Thus, the main components of the DeLaval’s system are as follows:

- effective herd management by means of using the informational support
systems and decision-making that permit to control milking, feeding and re-
production of cows in real time ;

- optimal cow feeding due to the use of special programs which help to
define and prepare a balanced diet and provide the automated distribution of
fodder taking into consideration the conditions of a cow or the group of cows
according to the stage of their lactation cycle;

- automatisation and robotisation of such technological processes as milk-
ing and feeding in order to reduce the level of production costs and to increase
the profitability;

- Milk quality improvement due to the use of milk cooling technologies which
ensure the competitive advantage of the product and the best purchase cost;

- Preservation of cows’ health on basis of creation of comfortable conditions
for keeping and microclimate management; the timely veterinary care which
influences the animals’ productivity and the quality of the product positively;

- Environmentally safe production through the use of effective technology
solutions for the removal and recycling of organic waste. The technology helps
to improve the milking hygiene conditions and the microclimate by reducing
the content of ammonia and nitrogen gas in the air.

The last element of the «smart farm» conception needs a further specifica-
tion. It is well known that the problem of ecological safety in what concerns
the utilization of organic waste in the cattle-breeding is one of the most
important today and needs a complex solution, the solution that would be ac-
cepted by both business and the society. Among the rational ways of solving
the problem one can single out the transfer to the ecologically safe control
through the use of innovation technologies of anaerobic digestion of organic
waste and biogas and bio-fertilizers.

This direction makes a part of «smart farm» conception, since the use of
bioenergy technologies for the processing of farms’ organic waste (except the
uilization of dangerous greenhouse gases) into biogas brings an additional
profit.
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Economic aspects of the problem under investigation are connected with
the formation of the low milk selling prices in the Ukrainian market, what
makes the progressive development of cattle-breeding impossible and is one
of the reasons of its low profitability. The introduction of the modern ro-
botic milking technology reduces the labour expenses which cover 20-30 %
in the structure of the cost price of the dairy production. This results in the
appearance of new competitive advantages of the product. However, there
exists a negative social effect of reducing of work places. A milking robot
of the DeLaval company is able to serve from fifty to seventy cows a day
which takes only two operators of mechanical milking. The current tariff
rates for the annual labour remuniration show that its savings will amount
to one hundred thousands hryvnias, including the extra charge for single
social fee. On the other hand, the negative social impact of the reduction of
work places can be leveled by improving the working conditions due to the
eliminating of hard work. It should be also noted that the biggest economic
effect from the use of milking robots can to some extent be observed during
the transfer from herd keeping to its destocking.

Comparative return on the use of «smart farm» for automated and robotic
cows’ milking, depending on the level of profits is shown in Fig. 2.
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Fig. 2 The calculation table of payback from automated and robotized milking

The calculations take into account that the expected average milk yield
from one cow is not less than seven thousands kilogram per year. The number
of livestock kept equals fifty in order to make the comparison of technologies
more convenient.

The average acquisition price of VMS station equals from 134.7 to 200.000
thousand euro (EUR), while the price of «Yalinka» HB30 class milk parlour
for fifty cows with the total of 1 x 5 milking places equals from 60 to 130
thousand euro depending on the additional equipment complectation.

The calculations became a basis for a scientific model. The analysis of the
model showed the following:
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The milking parlour with the minimal complectation will have the lowest
payback period (for about 2 years), while the VSM station payback period will
equal to 4 years (under the condition of obtaining the expected profit from 1
ton of milk).

Thus, we can conclude that the competitive development of dairy breeding
is largely dependent on market economic conditions the existing price level
in the industry. Therefore, the increase of profitability in the dairy produc-
tion should be realized on the basis of introduction of modern «smart farm»
principles.

The use of modern technological solutions based on the automated and
robotics technological processes and the use of monitoring and management
information systems are among the most efficient factors in the dairy busi-
ness development.

Under the circumstances, it is important to realize the value of innovative
components of modern technologies in the dairy production and government
financial support of the industry’s attractiveness as they are capable of pro-
viding a high return. The negative social effects make a natural result of the
transition from traditional to innovative production system in cattle-breed-
ing. However, the negative side can be compensated by means of improvement
of working conditions and the level of financial incentives by increasing the
production level and improving its quality and profitability.

The further research is needed in order to explore the economic efficiency
of the aforementioned technologies and to develop the scientifically-grounded
competitive system for dairy production based on innovative «smart farm»
concept.
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Kepnaciox IO. B.

KipoBorpazaceka nep:kaBHa CiIbCHKOTOCIOAZAPCHKA AOCTiHA CTAHITiA
IHCcTUTYTY CiNBCHKOIO TOCIIOaPCTBA CTEIIOBOI 30HU

HanionanbHuol akazemil arpapHux HayK YKpaiHu

EKOHOMIYHI, COLUIAABHI TA EKOAOTITYHI ACITEKTU
BMKOPUCTAHHS IHHOBALUIMHMX TEXHOAOITA SMART FARM

Pesrome

HocaigykeHO TeOopeTWUYHiI NMUTAHHSA BU3HAYEHHSA CYTHOCTI KOHIemIiil «smart
farm», oOI'pyHTOBaHO acHmeKTHu ii eKOHOMIUHOI'0, COI[iaJILHOTO i €KOJOTiuHOTO
BILIMBY Ha IIiIBUIIEHHA KOHKYPEHTOCIIPOMOYKHOCTI BUPOOHUIITBA ITPOAYKILiI Ta
IPOBEIEHO €KOHOMIUHY OI[iHKY e(eKTUBHOCTI BIPOBAKEHHS TEXHOJIOTiYHUX
iHHOBAIIiYl B Tajy3i MOJIOYHOTO CKOTapCTBa.

Karouosi cioBa: posymua pepma, peHTabeIbHICTH, MOJIOKO, iHHOBaIid, eeKT

Kepnacior IO. B.

KupoBorpazackas rocysgapcTBeHHas CeJIbCKOXO03sMCTBEHHAS OIBITHAS CTAHIIUS
HMHcTHUTyTa CEIBCKOr0 X03AHCTBA CTEIIHON 30HBI

HanuonanpHoll akageMuu arpapHbIX HayK ¥ KPaWHBI

OKOHOMMYECKUE, COUMAABHBIE 11 DKOAOIMYECKME ACITEKTDI
MUCITOAB30OBAHMS MHHOBALIMOHHBIX TEXHOAOT MM SMART FARM

Pesrome

HccnemoBaHbl TeopeTUYeCKHE BOIMPOCHI OMIpeAEeJIeHUA CYI[HOCTH KOHIEIIUU
«smart farm», 000CHOBAHO ACIEKTHI €€ SKOHOMUUYECKOI'0, COIMAIBHOTO 1 SKO-
JIOTUYECKOT0 BJIUAHUSA Ha MOBBIIIEHNE KOHKYPEHTOCIIOCOOHOCTH MPOU3BOACTBA
OPOAYKIINU U IPOBEIEHO 9KOHOMUUYECKYIO OIeHKY 9(D(EeKTUBHOCTY BHEIPEHUA
TEeXHOJIOTUUYECKUX MHHOBAIIUM B OTPACJM MOJIOYHOTO CKOTOBOJICTBA.
KaroueBsie cioBa: ymHas (epma, peHTa0eJIbHOCTh, MOJIOKO, MHHOBAIUA,

a(dexr.



