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Abstract. The article analyzes the category of productioiiciefficy of agricultural products, including
technical, technological, social, environmental aadnomic components, and determines the featdiits o
assessment in relation to the development of contgndigh farming. The contribution of technical,
technological, organizational and managerial intions to the development of domestic commercidl fis
farming has been substantiated, and a methodsfouintitative assessment has been proposed. Aoraut
approach has been developed to determine thedétethnical and technological efficiency of comuial
fish farming enterprises, implemented by compasdntyal and estimated potential production volurdes.
methodology for calculating the utilization of tipeoduction capacity of a pond farm operating in the
specific climatic conditions of the location is posed. The system of directions for the developneént
domestic commercial fish farming, which includes ttnprovement of all stages of production, processi
storage, logistics and sales of products, is jestif

production of salable fish in the country over fhest

30 years has decreased by 2.4 times.

Domestic commodity fish farming is an important Thus, in order to saturate the volumes of domestic
component in the system of production and procgssin production and provide the country's populationhwit

1 Introduction

sectors of the agroeconomy; it plays a significqaie in
the implementation of the import substitution paogr
and ensuring food security of the country, andigpliyt
solves important social problems of rural developine
At the same time, market reforms of the agricultura
sector of the economy led to the destruction ofl-wel
organized domestic commodity fish farming, which in
turn led to a multiple reduction in the volume of
production in the sub-sector, a decrease in
competitiveness in the domestic and foreign maraets
a high loss ratio of the economic activity of prodrs. In
recent years, domestic commercial fish farmingbeen
showing noticeable positive development results, it

pace is still not enough to provide the country's agricultural

population with high-quality and affordable fish the

amount of recommended consumption standards that

meet the requirements of a healthy diet.

In the structure of the main activities of the wiorl
fisheries, the role of commodity fish farming is
increasing; its total volume amounted to over 8Bioni
tons of fish worth 76.5 billion US dollars in 201@ver
the past 5 years, the share of aqua culture indta
supply of fish and fish products in the world amimehto
about 50 %, while this figure did not exceed 5 %.in
Russia. Despite the fact that since the middlehefXX
century. the growth rate of fish consumption in werld
is 2 times higher than the population of the Eattie,
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domestic products, it is necessary to create newv an
develop existing enterprises and complexes of
commercial fish farming based on the development of
advanced achievements of scientific and technoddgic
progress. This can be achieved through organizaltion
technological and managerial innovations, including
cultivation of promising new species and speciefishf,

the use of safe and effective feeds and additives,

its methods and forms of organizing production processe

that provide resource saving in the sub-industig, e

The implementation of these innovative investment
processes requires large capital investments, wisch
currently complicated by the lack of free own furficsn
producers and the inaccessibility of
borrowed capital.
Comprehensive development of Russia's fisheries is
called upon to be ensured by the “Strategy for the
Development of the Fisheries of the Russian Feberat
[3]. This document envisages increasing the turnofe
organizations in the field of fishing, fish farmiagd fish
processing to 888 billion rubles, the volume ofchadf
aquatic biological resources to 5396 thousand tand,
the production of commercial aquaculture up to 618
thousand tons. In total, it is planned to attrak? 6illion
rubles of investment for these purposes.

The solution of this problem requires a deep
scientific justification of the economic efficien@f the
development areas of domestic commercial fish fagmi
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The well-known indicator systems and methods ofrthe efficiency should be understood as the level ofafdhe
calculation in relation to the subject area undedy do available resource base of specific producers,r thei
not fully take into account all the features of the groups and clusters, determined by the system of
organization and functioning of the sub-industrydan absolute and relative indicators. These indicastisuld

require adequate adjustment.

2. Materials and methods

The article uses the methods of statistical
mathematical analysis, linear programming to deiteem
the forecast values of the production of commerfisdl
farming, depending on the cost of production resesir
Priorities for the innovative development of donest
commercial fish farming as a whole are determined,
taking into account the biological and technolobica
features of the cultivation of certain fish speciés
addition, a method is proposed for determining the
increase in labor productivity through the introtioie of
advanced achievements of scientific and technadbgic
progress. The priorities of the innovative develepirof
domestic commercial fish farming are identified.

3. Results and Discussion

Fishery complex of Russia was created in the midélle
the XX century. It is characterized by significant
potential for increasing the volumes of catch and
production of aquatic biological resources, theunw of
which is estimated at 10 million tons. The growththe
consumption of fish and fish products in the cowyntr
stimulated the development of fish production itamal
natural and artificial reservoirs. However, the @and
scale of development of commercial fish farming in
Russia lags far behind the level of the world'gdst
producers (China, Vietnam, Norway, the USA, eta.).l
this regard, there is a need to introduce innowatim
the activities of the fishery complex and assess th
effectiveness of their impact.

The scientific economic literature on the
substantiation of the effectiveness of the diretiof
innovative development of agriculture, its indivadu
sub-sectors and specific enterprises, has alreaey b
fairly well developed and described the methodsuwth
an assessment, substantiated priorities and forened
system of recommendations for their practical
implementation. Almost all of them note the variety
regional, sectoral, functional, technical, techgaal
and organizational features in the industry andeasgnt

a resource approach to their assessment of the®

effectiveness of innovation [1, 5-7].

Currently, there is still no universally accepted
methodology for assessing the economic efficienty o
the innovative development of commercial fish fargi
adapted to the specific climatic conditions of pit@ce of
its placement. When assessing the effectiveneagrof
industrial  production, the interconnection
predominantly of the technical, technological, abci

is

environmental and economic components of efficiency

[2, 4].
With regard to the production of products of the
marketable fish farming industry, technological

include: the volume of production, current prodoiati
costs per 1 ha of pond area, feed consumption ipier u
mass of fish grown, stocking coefficient of ponaar
output per 1 ha of used area, production per 1 evork

and and 1 thousand rubles fixed assets of the fishery.

An important factor in increasing the level of
technical and technological efficiency, in our apim is
the development of technical, technological,
organizational and managerial innovations in the
production of products, which allows us to redube t
unit costs of all production resources and ensares
increase in output per unit. As a result of theagsh, an
author’'s approach was proposed to determine the
increase in production per one employee, due to the
introduction of advanced achievements of scientfid
technological progress that can be calculated using
formula (1):

Q

_ Qt—0Q¢—1

n[Fg '
where Q is the annual increase in the production of
salable fish per employee of a particular enteepdae

to the implementation of the achievements of sdient
and technological progres€;, Q._; is marketable fish
production per worker, respectively, in the repagtand
base yearF,,F, is capital ratio of one employee of the
enterprise, respectively, in the reporting and bese; n

is the duration of the analyzed time periogd;is the
number of employees in the reporting year.

The solution of equation (1) will determine the
annual increase in labor productivity of workeraused
not only by the expansion of the technical base of
production through the acquisition of additional
equipment and equipment with the same technical and
operational characteristics, but by the transitomew
production technologies, innovative technical means
implementation and progressive forms of labor
organization in the enterprise.

An important indicator of assessing the level of
technical and process efficiency of commercial fish
production is its maximum possible potential volsme
that can be achieved in the natural and climatiezmf
commercial fish farming with full use of their alable
area, taking into account the latest achievemeliits o
cience and technology in the field of fisheries.

The ratio of the calculated values of these padénti
volumes of production to the actual ones will allgau
to get a visual assessment, indicated by the dexrese
of its technical and technological base. If itsuealis
equal to one, then this indicates that the commodit
producer has reached its potential possibilities of
production volumes and its full technical and
technological effectiveness. Otherwise, the valti¢he
indicator below unity will indicate the possibilityf an
increase in production volumes on the basis of the
existing areas of water basins and the absence of
additional costs of production resources.
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A geometric interpretation of this methodological technological efficiency of production of commeicia
approach to determining the level of technical and fish products is presented in Figure 1.

Y

* a deterministic boundary of possibilities,

enveloping a number of producers from
A fh) above;

A1, A2, As — producers who ensured the
production of products at the level of
their potential capabilities;

Bi1, B2, Bz — inefficient commodity
producers, in whose activities there are
reserves for increasing production

Bs volumes to the border
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Fig. 1. A geometric interpretation of the methodologigappeach to determining the level of technical asahhological
effectiveness of commaodity fish farming organizago

In Fig. 1, the curvef(x,3) “goes around” all fish  or profit of the fishing organization per unit ofiet
farming enterprises from above and shows the maximu fishing area of water bodies.
possible production volumes for each of them. The To achieve high performance indicators for the
guantitatively sought value of these maximum volame production of commodity fish, it is important to seme
of production can be determined by solving the the fullest possible use of the water bodies in the
following linear programming problem for each economy. The coefficient of utilization of the prmtion

producer included in a representative selection: capacity of the pond economy developed by us has th
Zk: yoA - max, following form:
S K, =Tt @)
XA+ Xp A, + o+ X Ao S Xo (2) _ Se*Ky Pn Hp
X AL * XAy + o + Xy A S X, where $ is the stocked feeding area of the pond farm

(ha); S, is the total area of reservoirs in the farm (#g);
is the normative coefficient of use of the ponéaar

n equal to 0.85p; is the actual stocking density, units/ha;
Art A, + o+ A = 1 P, is the standard density of stocking, units/Hg, H,,
A Ay, A 20, are the fish exit coefficients from feeding, copasding
) . . . to the actual and regulatory data.
wherey; is the volume of fish production by the i-th When substantiating the directions of developmént o

commodity producery; is the costs of the production ong farms, it is necessary to take into accout th
resource of the j-th type by the i-th commodityguwoer;  hnssible effect of mixed planting (co-cultivationd) fish
A=(A1,..., A is the vector of non-negative weightsis by species and age. With this approach, the actual
the producer index in a representative sample. assortment of pond fish products in a particulamfas
The social effectiveness of commercial fish farming ot always optimal, and therefore, reduces theieffcy
can be considered in terms of providing the cousitry o its functioning and requires adjustment.
population with the products of the commercial fish  \oreover, with the narrow specialization of pond
farming industry in the required volumes, subjectite  fish farming, which involves the cultivation of ingle
conditions of activity necessary to achieve otlypes of  gpecies of fish, the natural fodder resources @ th
efficiency, as well as the formation of prereqesifor  reservoir will not be fully used, which will alseduce
improving the living conditions of the rural poptita the efficiency of the enterprise.
[8]. _ _ . _ Studies have shown that in many domestic fish
Ecological production efficiency is a category that farms, the unused area of water bodies is 20-30 %,
characterizes the ability of an enterprise to e@msur which significantly reduces the volume and efficigmf
during its economic activities, the preservationd an production of salable fish. Therefore, when deteing
reproduction of the natural environment and the potential volumes of production, it is important to
production of organic products with rapidly growing consider the possibility of including unused aréwater
market demand. bodies in the production process. In this caseis it

To assess the economic efficiency of the productionpecessary to carry out the justification and devedo

characterizing the ratio of the value of the groefput acceptable time frame.
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With the economic justification of the development
directions for commercial fish farming, an impottan
indicator is the system of indicators of the effestess
of investments in the implementation of planned
innovative projects (including the introduction of
biotechnologies, the acquisiton of innovative
technological equipment, diversification of prodant
etc.). The system of such indicators includes thé n
discounted income, internal rate of return, proifitey
index and the discounted payback period of investme

The studies made it possible to justify the systdm
priority areas for the development of domestic
commodity fish farming (Figure 2).

In the diagram, the priority areas for the innoveti
development of commercial fish farming are highlegh

The successful development of the reproduction and
rearing of commercial fish in the domestic fishery
complex is associated with the improvement of
technologies for growing and maintaining the statk
fish, resulting in resource-saving fish seed staukd an
increase in the environmental safety of productidrie
increasing the fish productivity of commodity fish
farming. In addition, improving the organization of
feeding based on the use of high-quality feed aed f
additives, as well as expanding mutually beneficial
integration and cooperation ties will help accefera
production and increase its economic efficiency.

At present, at least three main methods of
reproduction and rearing of commercial fish in the
domestic fishery complex (traditional pond, pastang

in accordance with the main stages in the chain ofindustrial rearing) are known, including the counstion

creating the value of fish farming products: reprcttbn
and rearing of commercial fish, organization of its
processing with subsequent sale through the sysfem
wholesale and retail enterprises to the final caresuon
the market [9].

and organization of functioning of fish breeding
enterprises (factories) of a full production cyaléth
their own pond farming and the creation of art#ici
spawning grounds in conditions as close as possible
natural [10].

Priorities of domestic commercial
fish farming

e

Reproduction and rearing Commercial fish
of fish processing

Sales of commercial
fish

Improvement of
technologies for the
cultivation and
maintenance of fish stock
for environmental safety

Creation of new
modern processing
plants

|
Improving the productivity
of commercial fish
farming by organizing fish

Creating networks of
special retail stores
within walking
distance

Improving the
availability of small
producers

feeding Improving fish
processing technologieq
T to preserve the

nutritional properties of

products

Improving the forage base
of fish farming with feed
additives

Development of a network off
wholesale markets

Development of storage
of fish products with the
preservation of
technology

Concentration and
specialization of fish
farming with cooperative
ties in the cost of
production

Product Range
Improvement

Conducting regulat
marketing research

Fig. 2. Scheme of priority areas of innovative developnmdrtomestic commercial fish farming

At the same time, it is important, even at the stafy
designing commercial fish farming enterprises,
provide such technical and technological solutitmest

to

would, to the maximum extent, take into account the
specifics of biological features of fish specied dneeds
planned for breeding. On the other hand, it is irtgpa
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to ensure the highly efficient functioning of emeses, and fish products and thereby completely solve the
ensuring competitiveness at the price of aquaaultur problem of import substitution of this importanpéy of
production with fish caught in natural waters. food. This can only be achieved with the implemgata

Currently, the development of commodity fish of high-quality transformations of domestic comnipdi
farming is hampered by the outstripping growthiiit@s  fish farming through development in the productiam
for energy carriers, basic feed and feed additives,technical, technological and organizational and
fertilizers for forming a natural forage base, piag managerial innovations.
stock for fish species, etc., which ultimately Iead an 2. Specific methods have been proposed for the
increase in the cost of production, which is ndsetfby ~ economic justification of the directions of innoivat
an increase in prices for its sale on the markeesé development of commodity fish farming, namely,
negative factors often force producers to switch to methods for determining the level of technical and
extensive methods of fish farming, which signifitan  technological efficiency of a commodity fish proeugc
reduce the fish productivity of farms. based on a comparison of actual production volumes

One of the priority areas for reducing production with possible achieved volumes. Which are deterthine
costs, increasing the efficiency of capital investits i according to the data of advanced enterprises tipgra
the construction of commercial fish farming ent&s®s  in similar climatic conditions and using the same
and reducing their payback periods is to improve th production technologies with similar dimensional
species composition of fish, as well as the maximum characteristics of water resources. A techniqugiven
possible reduction in the length of the productoyele  for calculating the utilization of available pondeas,
without loss of volume and quality of products. At taking into account their total and stocked areas,
present, 63 species of fish, crustaceans and rkellr®  stocking density and fish exit from the feeding ugrd.
currently grown in domestic fishery enterprises and Estimates of the contribution to the growth of fish
complexes, while the main assortment of their pet&lu  production as a result of the development of tezdini
is carp species of fish (58 %), trout and salmd&n¥%®). technological and organizational and managerial

At the stage of processing commercial fish, it is innovations are given.
necessary to ensure the creation of new modern and 3. The development of domestic commercial fish
modernization of existing processing shops and farming is currently constrained by weak legal tatjan
enterprises based on the development of world-classof the sub-sector, large depreciation of fixed &ssdé
technical and technological innovations, improvet@n  enterprises and complexes, poor development of
fish processing technologies aimed at the maximumpreeding and breeding work and a shortage of high-
preservation of the taste and nutritional propsrt¥  quality domestic fish seed stocks, import depenéenfc
products, improvement of its assortment, packagimd  commodity producers in machinery and technological
packaging. equipment, low investment attractiveness and lowelle

At present, the insufficient range of fish products of state support. Solving these problems requires a
offered on the domestic market is also one of #wtofs systematic approach, focused on improving all staife
restraining the growth of fish consumption in the production, processing and marketing of commefisal
country. products.

At the stage of sale of commercial fish, it is 4. Asa result of the studies, a system of pricaigyas
important to ensure the creation of networks of for the development of domestic commercial fish
specialized retail stores located within walkingtdhce  farming was substantiated, including improvemerthef
from potential consumers; increasing the accegyiluif species composition of aquaculture, technologies fo
small producers to product sales markets, inclutinge growing, keeping and feeding fish, forms and meshaoid
retail chains; development of a network of wholesal organizing production processes; cooperation and
markets, storage of fish products with improved integration of enterprises; development of the splu
technologies and refrigeration equipment; condgctin processing, storage, logistics and sales of finishe

regular marketing research of markets in variousepr  products to the end consumer in the market.
segments and using the results obtained in the

development of the sub-industry, etc.
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