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Development Scenarios for Russia’s Dairy Industry

Abstract. Innovative modernization of Russia’s dairy industry is a key factor in ensuring the country’s
food and environmental security in the context of increasing export orientation. The goal of our research
is to substantiate the concept for development of the dairy industry in Russia and to develop forecast
scenarios for its functioning based on the introduction of the best available technologies. The paper
reveals specific features of functioning of the industry and the contradictions they cause. We conclude
that effective development of the industry is possible only under balanced state policy that takes into
account international experience and the challenges that the industry has to deal with. We analyze the use
of the best available technologies in the dairy industry in Russia and propose a model for development
of the concept of the dairy industry on the basis of the best available technologies. Our scenarios for
development of Russia’s dairy industry are of practical interest, as well as our conclusion that the state
policy for the development of this industry should be based on an innovative scenario involving its system
modernization, which will help ensure food and environmental security of the country and promote dairy
products exports. We note that the development and implementation of the best available technologies at
enterprises of the dairy industry with the use of foreign experience and tools of state regulation can serve
as a response to the system-wide and rapid transformations that are taking place in the industry at the
present time. The material of the paper can be used in the educational process in universities; it is relevant
for managers and specialists of the dairy industry and for scientists involved in its development through

the use of the best available technologies.

Key words: dairy industry, best available technologies, state policy.

Introduction. Socio-economic changes
taking place in Russia in the late 20th — early
21st century and caused by globalization
make it necessary to revise the approaches to
the management of the dairy industry' as part
of the agro-industrial complex of the country.
Thus, it is appropriate to consider this industry
on the basis of a functional approach with
elements of a system approach that combines
demographic, environmental, economic and
institutional aspects [1]. In accordance with
the decree of the President of the Russian
Federation “On national goals and strategic
objectives for development of the Russian
Federation until 2024” dated May 7, 2018
No. 204, in order to implement scientific
and technological breakthrough in the agro-

' Dairy industry is a food processing sector that combines
companies producing different dairy products. In our article,
the terms “dairy industry” and “dairy sector” are used as
synonyms.
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industrial complex it is necessary to create a
high-performance export-oriented sector that
would be developing on the basis of modern
technologies. According to the Concept for
long-term socio-economic development of the
Russian Federation for the period up to 2020,
technological changes are among the main
factors that determine strategic development of
the economy. In European practice, ecological
and environmental permits are among the
key instruments that help reduce the negative
impact of industry on the environment,
promote compliance of industrial enterprises
with environmental requirements and
facilitate technological innovation [22]. The
principle of BAT (best available technologies)
was introduced into international practice?

2 Council Directive 96/61/EC of 24 September 1996
concerning Integrated Pollution Prevention and Control.
Available at: http://law.edu.ru/norm/norm.asp?norml D=
1375085
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in 2006 [20; 21]. Meanwhile, in Russia, the
regulatory documents that determine the
vector of development of the dairy industry
pay little attention to the introduction of the
best available technologies. In this regard,
an in-depth study of the current state of the
dairy industry and the development of a vision
for its long-term development is important
and timely.

The goal of our research is to substantiate
the choice of a long-term strategy for
development of the dairy industry on the basis
of the best available technologies that
ensure food and environmental safety of the
Russian Federation. We achieve the goal by
implementing the following tasks:

— we review theoretical and methodo-
logical aspects related to the elaboration of
forecast scenarios for development of economic
systems;

— we identify and consider the factors that
affect the development of the industry;

— we define the features of introduction
of the best available technologies on the basis
of foreign experience;

— the forecast scenarios of development
of the Russian dairy industry on the basis of
introduction of the best available technologies
are developed.

Our paper reveals specific features in the
functioning of the dairy industry and the
contradictions in its development that they
cause. We analyze the application of the best
available technologies in the industry and
elaborate a concept for its development. This
approach helps increase the reliability of
industry development strategies and reduce the
risks arising in the dairy industry. The scientific
novelty of the research consists in the proposed
model for the concept of the dairy industry
development through the introduction of the
best available technologies until 2030.

Economic and Social Changes: Facts, Trends, Forecast

Classical works of the school of Professor
1.V. Bestuzhev-Lada [2] contain the research
on the strategies for development of economic
systems since the 1950s. Global theories have
been developed to support long-term forecast
scenarios. The team of scientists under the
leadership of the Nobel prize winner in
Economics W.W. Leontief developed a long-
term forecast of the world economy up to the
year 2000 on the basis of a unique interregional
model of input-output tables [3].

In the 1950—1970s, the Soviet Union
formed a school under the leadership of
academicians A.N. Efimov, A.I. Anchishkin,
and V.A. Kotelnikov [4; 5]. In the 1980s,
the pace of research on forecast scenarios of
development decreased due to the transition
from industrial to post-industrial society.

In the modern world, a developed economy
is formed on the basis of forecast economic
strategies and scenarios. As a rule, in most
developed countries of the world, forecasting
is considered to be the most important
management function of the state [6; 7; §].

The substantiation of the methodology for
long-term forecasting in Russia was tested
in the GOELRO plan (1920—1935); it was
compiled for a number of large regions of Russia
and considered sectoral and territorial aspects.
The main developers of the concepts were
economists N.D. Kondratiev, M.M. Sokolov,
S.E Demidov, V.S. Nemchinov. The theory of
foresight, forecasting methodology and long-
term planning was founded by Academician
N.D. Kondratiev, a representative of Timiryazev
Agricultural Academy and the author of the
concept of “long waves” [9; 10]. At this stage,
three mechanisms for development of the
strategies have been identified: North American
(Canada, USA), Asian (China, Japan, South
Korea), and Western European (Sweden,
France).
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The second half of the 20th century
witnessed a revival of research on socio-
economic forecasting and scientific substan-
tiation of foresight methodology. The most
prominent researchers of the time were
M. Mesarovic and E. Pestel [11; 12]. The results
achieved in this field helped outline the range
of future problems in overcoming inequality
between countries, protecting the environment
and mitigating climate change under the
influence of the human factor and the choice of
alternative options for development of human
civilization [13; 14; 15].

Ignoring science as a driving force of
technological progress in the long term leads
to the country’s lagging significantly behind
economically developed countries. According
to Academician A.A. Dynkin, Director of the
Institute of World Economy and International
Relations of the Russian Academy of Sciences,
“globalization affects the quantitative para-
meters of growth; innovation affects the quality
and the paradigm of development... Money
turnover will resume only if there are products
of a new quality. Innovations address these very
issues [16, p. 56].

All of the above is relevant for the dairy
industry in Russia. The works of many domestic
and foreign scientists (S.A. Andrianov, I.M.
Baynazarov, M.G. Mironov, P. Draker, B.
Santo, R. Nelson) consider how to work out
a strategy for its development. The scientific
knowledge base that defines the features of
strategic development in the conditions of mass
and continuous introduction of innovations is
created [17; 18]. At the same time, the issues
related to the substantiation of the strategy for
development of the dairy industry through the
introduction of the best available technologies
to guarantee the environmental safety of
products remain insufficiently investigated
[19]. Therefore, the goal of our study, the
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results of which are reflected in the present
paper, is to substantiate the need to promote
the development of the domestic dairy industry
on the basis of the introduction of the best
available technologies.

Methodology and technique. The dairy
complex of Russia, which covers the entire
technological cycle from the creation of raw
milk to the production and sale of dairy
products, includes dairy cattle breeding, feed
production, dairy industry, servicing and
trading organizations. The object of analysis in
our article is the dairy industry as an economic
system, which includes social, economic,
organizational and managerial mechanisms
of effective functioning and development. The
subject of the analysis includes organizational,
economic, social processes and relations that
characterize and determine the rationale for
forecasts and strategies for development of
the dairy industry in Russia. The study is
based on the fundamental methodological
and theoretical provisions, legal documents
of the public authorities of the Russian
Federation. We use the following methods
and approaches: a) monographic (study of
the laws and trends of the dairy industry);
b) abstract and logical (generalization of
conceptual and methodological approaches to
the substantiation of directions for development
of the dairy industry); c¢) economic and
statistical (study of the trends in the industry);
d) expert assessments (development of forecasts
of the industry); e) scenario forecasting
(substantiation of development scenarios) and
others. The application of conceptual provisions
of these theories as a starting point in the
substantiation of our own version allows us to
show its advantages and scientific contribution
due to the integration of various theoretical
positions and views while maintaining the
integrity of scientific approaches to the
scientific problem under consideration.

Economic and Social Changes: Facts, Trends, Forecast
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The results of research into the Russian dairy
industry at the present stage. There are about 20
thousand enterprises functioning in the
industry; they produce about 30 million tons of
milk and employ more than 1 million people.
The average consumption of milk and dairy
products in terms of milk in 2016 amounted
to 238 kg per person per year at a rate of
consumption equal to 392 kg.

As one of the world’s largest milk
producers, the Russian Federation is inferior

in terms of the efficiency of its production
compared to the countries with developed
economies; Russia has a lower share of
marketable milk in total production — 65.3%.
The volume of production of raw milk in
Russia is shown in Figure 1.

The number of cows in all types of farms
during the period under consideration tends to
decrease (8.8 million head in 2010 against 8.3
million head in 2016; Fig. 2), although their
productivity is steadily increasing (Fig. 3).

Figure 1. Milk production in Russia, million tons
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Figure 2. Cow population in agriculture in Russia, million head
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Figure 3. Productivity of cows in Russian agriculture, kg per cow
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Source: our compilation with the use of: Russian Statistical Yearbook: Statistics Collection. Rosstat. Moscow, 2017. 870 p.

Table 1. Utilization of production capacities in the milk processing industry of Russia, in %

Indicator 2014 2015 2016 201?;3_;014‘
Whole milk products (in terms of milk) 61.1 60.1 59.10 -2.00
Condensed milk products 58.2 58.6 59.76 1.56
Milk powder and cream powder 42.4 40.3 39.05 -3.35
Butter 32.1 33.1 30.94 -1.16
Cheese and cheese products 62.4 60.9 59.06 -3.34
Source: our compilation with the use of: Russian Statistical Yearbook: Statistics Collection. Rosstat. Moscow, 2017. 870 p.

The dairy industry of the country faces a
number of challenges and problems. These
include: a) incomplete provision of enterprises
with raw milk (7ab. 1) caused, among other
things, by a reduction in the number of
animals®; b) lack of state support; c¢) flaws in
the pricing policy, etc.

Despite this, in 2016, the output of most
types of dairy products, especially cheese and
cheese products, and the share of domestic milk
and dairy products in the total volume of their
resources (taking into account the structure of
carry-over stocks) increased (7ab. 2).

3 Dairy industry under embargo: prospects and invest-
ment opportunities. National Union of Milk Producers. Milk
News Agency. 2016. October.
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In addition to economic challenges, the
dairy industry in the Russian Federation faces
the problems of facilities and equipment
upgrade and the task of reducing the negative
impact on the environment. And they are
no less important: the annual discharge of
wastewater in the industry is 25—30 million
cubic meters.

Federal Law 219-FZ “On amending
Federal Law “On environmental protection”
and certain legislative acts of the Russian
Federation” dated July 21, 2014, which
entered into force January 1, 2015, regulates
the transition to the system of technological
regulation of negative environmental impact
on the basis of the best available technologies

Economic and Social Changes: Facts, Trends, Forecast
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Table 2. Production of the main types of dairy products in Russia, thousand tons

Indicator 2014 2015 2016 2016 to 2014, in %

Whole milk products (in terms of milk) 114453 11625.7 11854.7 103.6
Liquid processed milk 5317.4 5377.9 5490.5 103.3
Cream 115.5 121.1 125.5 108.6
Curd 382.6 413.3 4051 105.9
Yogurt 776.9 765.5 778.8 100.2
Kefir 1082.8 1067.6 1068.1 98.6
Boiled fermented milk (“Ryazhenka”) 216.2 217.2 221.3 102.3
Sour cream 550.3 586.6 567.9 103.1
Cheese and cheese products 494.3 581.3 599.7 121.3
Butter 250.8 258.9 247.4 98.7
Source: our compilation with the use of: Russian Statistical Yearbook: Statistics Collection. Rosstat. Moscow, 2017. 870 p.

[23; 24]. The procedure for their determination
is spelled out in a number of legal acts®.

In accordance with the rules, when
classifying technological processes, equipment,
technical methods and methods as BAT, it is
necessary to take into account the following
indicators:

— minimal negative impact on the
environment;

— cost-effectiveness of implementation
and operation;

— application of resource and energy
saving methods;

— time period for implementation;

— implementation of technological
processes, equipment, technical methods at
facilities that have a negative impact on the
environment.

In the process of research on the best
available technologies used in the dairy industry,

4 On the procedure for determining a technology as the
best available technology, and also for development, updating
and publication of information technology handbooks on
the best available technologies (approved by Resolution 1458
dated December 23, 2014 of the Government of the Russian
Federation). GARANT System. Available at: http://base.
garant.ru/70829288/#ixzz5STQ7TcVss; Rules for defining
a technology as the best available technology and for the
development, updating and publication of information
technology handbooks on best available technologies
(approved by Resolution 1458 dated December 23, 2014 of the
Government of the Russian Federation). GARANT System.
Available at: http://base.garant.ru/70829288/#ixzz5TQ7t7¢70.

Economic and Social Changes: Facts, Trends, Forecast

we used the information obtained from a survey
of dairy enterprises, publications in the open
press and information from industry experts
[25; 26].

The results of the questionnaire survey’
show that large enterprises of the dairy industry
of the Russian Federation actively upgrade
production and reduce production costs
associated with the operation of technological
equipment. Thus, at present, specific energy
costs (heat and electric power) are comparable
with the data of European dairy producers [27]
(Tab. 3).

Water is one of the most important resources
consumed in the production of dairy products.
It is used for washing the equipment and
production facilities, as well as for cooling the
products. Specific water consumption for the
production of certain types of Russian products
is close to the volumes consumed by European
dairy producers (7ab. 4).

When analyzing the data, it is necessary to
take into account the conversion factor that
characterizes the specific consumption of
milk for the production of a dairy product
(for example, 10 liters of milk is spent on
the production of one kilogram of cheese).

5 Development of the dairy industry until 2020. Available
at: http://www.dairynews.ru/images4/BCG/Diagnostics%20
Res.pdf

Volume 11, Issue 6, 2018 79



Development Scenarios for Russia’s Dairy Industry

Table 3. Consumption of heat and electric power for the production of

dairy products of Russian and European manufacturers

Specific energy consumption
Product According to the questionnaire survey According to foreign sources™,
of domestic enterprises, per liter of processed milk per liter of processed milk
Electrical power, kWh
Liquid milk and fermented milk products 0.02-0.24 0.07-141
Curd 0.14-0.39 No data
Cheese 0.13-11 0.12-2.08
Butter 0.12 -0.57 No data
Condensed milk 0.02 No data
Dry milk 0.177 - 0.562 0.18 — 6.47 kWh
Ice cream 0.5 0.75-1.6 kWh
Heat energy (steam), kg
Liquid milk and fermented milk products 0.08-0.16 No data
Curd 0.08 - 0.66 No data
Cheese 0.02-0.035 No data
Butter 0.06 -0.84 No data
Condensed milk 0.72 No data
Dry milk 2.02 No data
Ice cream No data No data
* Source: Official website of the European Commission. Available at: http://eippch.jrc.ec.europa.eu/reference/BREF/FDM/FDM_31-01-
2017-D1_BW

Table 4. Water consumption for the production of dairy products by Russian and European producers

Specific water consumption, liters
Product According to the questionnaire survey of According to foreign sources™,
domestic enterprises, per liter of processed milk per liter of processed milk
Liquid milk and fermented milk products 1.32-45 0.6-4.1
Curd 1.46-3.0 -
Cheese 24-3.0 12-3.8
Butter 1-25 -
Condensed milk 8 -
Dry milk 3.9 0.69-6.3
Ice cream 6 -

* Source: Official website of the European Commission. Available at: http://eippcb.jrc.ec.europa.eu/reference/BREF/FDM/FDM_31-01-

2017-D1_BW

Water consumption per ton of milk, which is
processed at milk processing plants, varies from
4.2 to 6 cubic meters. Out of the total water
consumption, most of the water, up to 85%,
is sent by dairy plants to the sewerage after
primary use.

About four tons of sour whey is formed
during the production of one ton of curds.
Waste water in the dairy industry consist mainly
of milk residues, whey (one cubic meter
of whey is equivalent to 100 cubic meters of

80 Volume 11, Issue 6, 2018

domestic waste water), contain alkaline and
acidic chemicals that were used for sanitation.
Wastewater generated by dairy plants is
characterized by high organic load, unstable
pH and temperature and a significant content
of nitrogen and phosphorus. As a rule, these
effluents end up in urban wastewater treatment
plants, only a small proportion of dairy plants
have their own treatment facilities. The load
on wastewater treatment facilities is quite high
due to the significant amount of residual milk

Economic and Social Changes: Facts, Trends, Forecast
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fat, proteins and “short” carbohydrates, as
well as chemical compounds used for washing
the equipment. But the main problem is the
fluctuation of pH, disrupting the balance of
the biological components at the treatment
facilities. To avoid this, a pre-treatment area
for wastewater is usually created at dairy
plants.

Another equally important environmental
issue related to production is air pollution by
powder during the drying of dairy products. In
order to clean the exhaust air in spray dryers,
various aspiration devices, including cyclones,
are used. However, their cleaning efficiency is
insufficient, and part of the product remains
in the exhaust air. For instance, when drying
skim milk in the dryers with a capacity of one
cubic meter of evaporated moisture per hour,
the loss of product with air can reach 23 kg/h,
and the exhaust air contains from 40 to 170 mg
of product in one cubic meter.

Thus, wastewater treatment and air treat-
ment seem to be the most obvious and in-
demand areas of BAT implementation.

The analysis and generalization of inter-
national experience in determining approaches
to the selection of the best available techno-
logies for the dairy industry and the prepa-
ration of a handbook on BAT leads to the
conclusion that the integrated (environmental,
environmental) permits are one of the key tools
to reduce the negative impact of industry on
the environment in the European practice. In
addition, they ensure the compliance of the
industry with environmental requirements and
encourage technological innovation [28—32].
We should note that in the world practice there
is no direct stimulation of the transition to the
best available technologies. The costs of their
implementation are partially compensated
by reducing the costs associated with the
implementation of the established requirements

Economic and Social Changes: Facts, Trends, Forecast
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and reducing the responsibility for causing
possible or real harm to the environment. At
the same time, the role of market incentives
such as resource saving and increasing the
competitiveness of production is significantly
increasing.

The idea of transition to the management of
the Russian dairy industry development, which
forms the environment of functioning, instead
of “adaptation” to the existing circumstances,
is, in our opinion, the key one in understanding
the strategic goal of upgrading dairy enterprises.

The essence of our concept consists in the
formation of directions for development of the
dairy industry based on the increasing role of
the human factor, promotion of innova-
tion through the introduction of the best
available technologies that ensure food and
environmental safety, allowing the industry
to increase competitive potential.

In order to achieve the goal, a number of
ideological approaches should be used const-
ructively.

1. Purposeful improvement of the dairy
industry in the future requires an understanding
of the current changes taking place in Russia
and the world in connection with the deve-
lopment of science and technology.

2. The basis for the introduction of BAT is
the use of scientific achievements available in
the world and in Russia. At the same time, it is
necessary to provide basic research with
significant state support, to organize active
and systematic interaction of educational
institutions and enterprises of the industry in the
training of highly qualified personnel, to create
motives and incentives for the environmental
modernization of Russia’s dairy industry.

3. Pilot projects, the development of a BAT
handbook and technology indicators can be
effective tools for promoting the best available
technologies.
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Figure 4. Concept for development of the dairy industry through the introduction
of the best available technologies
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Source: our own compilation.
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4. Tt is necessary to revise the procedure of
collecting and arranging the data: a) on the
levels of emissions of marker substances; b) on
the consumption of raw materials and energy
resources; modernization of basic and
environmental equipment and on the economic
aspects of introduction of the best available
technologies.

5. Energy-saving technologies should serve
as the basis for practical implementation of the
innovation strategy.

6. It is necessary to develop a system for
effective use of resources and create a favorable
investment climate to increase investment in
the implementation of the best available
technologies in the dairy industry.

These approaches serve as the foundation
for the concept that we developed on the basis
of introduction of the best available techno-
logies (Fig. 4).

In the course of elaborating the forecast
scenarios for development of the dairy industry
we took into account provisions of Federal Law
172 “On strategic planning in the Russian
Federation” dated June 28, 2014, the Forecast
of long-term socio-economic development
of the Russian Federation for the period up
to 2030, the Strategy for development of the
food and processing industry of the Russian
Federation for the period up to 2020 (approved
by Resolution 559-r of the Government of
the Russian Federation dated April 17, 2012),
the Concept for long-term socio-economic
development of the Russian Federation for
the period up to 2020 (approved by Resolution
1662-r of the Government of the Russian
Federation dated November 17, 2008), the
State program for agricultural development,
regulation of markets for agricultural
products, raw materials and food for 2013—
2020 (approved by Resolution 717 of the
Government of the Russian Federation dated
July 14, 2012) [34—38].

Economic and Social Changes: Facts, Trends, Forecast
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According to the results of the study, we
define the following factors that should be taken
into account in the long-term forecasting of
trends in the development of the dairy industry:

* intensity of innovative renewal of
production and dynamics of labor productivity;

* improving the quality of labor resources;

* level of state support;

* degree of importance of Russian products
in the domestic and foreign markets;

* level of financial stability of milk
processing enterprises.

Given these aspects and their impact on
the development of the dairy industry in the
long term, we consider it advisable to deter-
mine three scenarios of its development:
1) conservative, 2) innovative and 3) target-
oriented (accelerated) (7ab. 5).

The conservative scenario implies a slow and
long-term recovery of the dairy industry with
the use of available resources. There will be no
significant changes in the organizational and
economic mechanisms of state regulation of
the agro-industrial complex and in the amount
of support from the budget. The concentration
of capital and production capacity within large
holdings and the gradual shutting down of small
and medium-sized independent industries will
continue. The conservative scenario does not
provide competitive advantages to organizations
in the conditions of functioning under the
WTO and does not ensure compliance with
the requirements of the Food security doctrine
of the Russian Federation [39] and the federal
law “On environmental protection”. The
implementation of this scenario does not
ensure long-term competitiveness of the dairy
industry.

The innovative scenario is characterized by
the strengthening of investment orientation in
agriculture. It is based on the modernization of
resources, facilities and equipment within the
dairy industry through the introduction of
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Table 5. Main characteristics of development scenarios for the dairy industry in Russia

Criteria

Devel t
evelopmen Dairy industry development

Innovation activity in the dairy

by 2030 as compared to 2016.
Expansion of production of
dairy products in connection
with  the decline in the
purchasing power in people’s
money incomes.

scenario dynamics State support Educational activity industry

The development of the dairy | State policy is based | Reduction in funding | Resource provision of innovation
industry in the long term is not | on the preservation | for higher education | activities will be carried out by
ensured. Available resources | of preferential tax | institutions, and the | private investors, which will not
@ are used. Production tends | treatment, which is | development of the | provide the necessary amount
'g to decrease with the growth | contrary to WTO re- | secondary education | of capital investment and will
3 of imports of goods and | quirements. system. adversely affect the changes in the
S technologies. infrastructure of the agro-industrial

© Low level of implementation complex.
of BAT. Labor productivity growth is 1.1
times by 2018 and 1.5 times by
2030 in relation to the level of 2016.
Development of the dairy | State support in ac- | Modernization of | Strengthening of investment and
industry with an annual | cordance with WTO | professional education | innovation activity, modernization
growth of up to 2-4%, in | requirements.lmpro- | with the qualitative | of fixed assets, technological
case the state subsidies are | vement of the invest- | renewal of the teaching | re-equipment  of  enterprises
preserved. The increase in the | ment climate. staff. Improving the | in the agro-industrial complex
o share of products using BAT efficiency of human | in accordance with modern
}*E to 35-40% relative to 2016. capital use. requirements. Labor productivity
g Twofold growth in investment growth by 1.2% in 2018 and by

1.8 times by 2030 compared to
2016; formation of new centers of
innovation development.

Ensuring the requirements of | climate
the Food security doctrine of
the Russian Federation and the
federal law “On environmental
protection”. Improving the
competitiveness of the dairy
industry. Increasing the share
of products using BAT to 75—
80%.

Target-oriented (accelerated)

Accelerated growth rates of | Significant state sup- | Increase in education | Shifting the agro-industrial
the agro-industrial complex. | port inaccordance | costs in order to | complex to an innovative way of
Technological upgrade of the | with WTO require- | improve the quality of | development.

dairy industry. Significant | ments. Improvement | training of students in | Inthe dairy industry —the formation
inflow of foreign capital. | of the investment | agricultural education | of research teams together with

institutions. Improving | educational institutions and the
the quality of human | implementation of applied research
capital by creating a | for the dairy industry.

resource center in the
region.

Source: our own compilation.

BAT and involves the influence of innovative
factors while improving the efficiency of human
capital in 2020—2022 [39]. The scenario will
help ensure food and environmental security
of the country. It provides for the development
of the dairy industry with an annual growth
rate of 2—4% (while maintaining the provision
of state support to agricultural producers in
the next 10 years). Increased competition in
the domestic and global markets will make

it possible to attract investments in the agro-
industrial complex, the volume of which will
increase by 2030 by 2 times to the level of 2014,
which will contribute to the strengthening of
the raw material base of the dairy industry.

The implementation of this scenario will
lead to an increase in the spending on education
up to 6.5% of GDP by 2030. This will provide
support to universities that train personnel
for the dairy industry. Education reform also
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implies a qualitative renewal of the teaching
staff — the transition to effective contracts
between staff and educational institutions
is inevitable. This mechanism guarantees
professional development of scientific and
pedagogical staff due to the fact that their
responsibility for the results increases.

The innovative scenario in comparison with
the conservative one has a number of advantages
that will be manifested in improving the quality
parameters of development of the agro-
industrial complex, especially in the field of
efficiency of human capital utilization, already
in the medium term.

The target-oriented (accelerated) scenario is
created on the platform of the innovative
scenario. Accelerated growth rates of produc-
tion and investment are its advantages. The
scenario provides for a full-scale imple-
mentation of all tasks set out in Decrees®
596 and 204 of the President of the Russian
Federation dated May 7, 2012. It is expected
that the share of products produced with the use
of the best available technologies and resource-
saving technologies will reach 75—80% in the
industry.

The scenario assumes an increase in
spending on vocational education up to 8% of
GDP by 2030, which will make it possible to
implement changes in the industry, to ensure
the introduction of a modern education system
and the achievement of the main indicators
of the average values for OECD countries’.
In the field of education, it provides for the

¢ On the long-term state economic policy: Decree
of the President of the Russian Federation of May 7, 2012
No. 596. GARANT System. Available at: http://base.garant.
ru/70170954/#ixzzSRueCMAc4; On the national goals and
strategic objectives of development of the Russian Federation
for the period up to 2024: Decree of the President of the
Russian Federation of May 7, 2018 No. 204. GARANT
System. Available at: http://www.kremlin.ru/acts/bank/43027.

7 Russia and Countries of the World. 2013: Statistics
Collection. Rosstat. Moscow, 2017. P. 96.
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increase the level of remuneration of teachers
through the transition to a system of effective
contract, to specialized training of high school
students, which creates conditions for in-
depth study of certain subjects that determine
the choice of future profession. The scenario
also provides for the following measures:
assistance to universities engaged in training
personnel for the industry; modernization
of resources, facilities and equipment in the
sphere of education. Applied research aimed
at the application of new knowledge to achieve
practical goals and objectives for the dairy
industry will be implemented with the
involvement of budget funds by co-financing
the project and creating research teams in
conjunction with higher education institutions
of the relevant profile.

Conclusions. Our study clearly shows that
currently in Russia it is necessary to develop an
effective mechanism to implement the selected
priorities in the framework of the national
innovation system. This mechanism should
include: a) development and regular adjustment
of long-term forecasts of socio-economic
development of the dairy industry, taking
into account global trends; b) selection of
development priorities; ¢) development of
regional strategic plans and target programs that
implement the selected priorities on the basis of
innovative partnership of business, government,
creative individuals and society.

The results of our study will help:

1. Make well-founded management deci-
sions using comprehensive forecast indicators
of the dairy industry based on the use of the best
available technologies in the medium and long
term.

2. Improve the quality of the information
base for analysis, forecasting and monitoring
the effectiveness of the development of the dairy
industry as an economic system.

85



Development Scenarios for Russia’s Dairy Industry

3. Form science-based forecasts of the
parameters of the effectiveness of development
of the dairy industry in the medium and long
term.

The results of our study can be used by
legislative and executive authorities in the
development of a legal framework of the state

policy for the dairy industry according to
the selected priorities. Some theoretical and
practical recommendations can be useful in the
educational process in universities, as well as to
managers and specialists of the dairy industry,
who are engaged in the development of the
dairy industry through the use of BAT.
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