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Abstract. The relevance of this study is due to the need to develop and implement in regional practice ef-
fective management decisions that promote the development of fish farms and increase aquaculture pro-
duction. Since fish farming (aquaculture) is one of the structural components of the fishery complex, the
authors pay attention to both the peculiarities of its development in the conditions of the North and the
Arctic, and the specifics of economic activity in the field of aquaculture projects. The article presents the
results of a survey of the population of the Arctic territories of the Arkhangelsk Oblast on the consumption
of fish and fish products, which allowed establishing various consumer profiles of preferences depending
on their age category, as well as to identify the main reasons constraining the consumption of fish and fish
products (among which: high price, availability of low-quality products in retail outlets, the lack of ability
and desire to cook among the younger generation). Based on the results of expert interviews with produc-
ers of fish and fish products, as well as with representatives of the scientific community and authorities of
the Arkhangelsk Oblast, a problem matrix was compiled and the necessary activities were identified to ad-
dress key issues of the development of aquaculture projects in the region.
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Introduction
During the period of aggravation of the geopolitical situation, one of the priority directions
of the current state policy is ensuring the food security of our country, import substitution and re-

orientation of Russian exporters to new markets *, including a more complete satisfaction of the
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For citation: Chizhova L.A., Khadyko A.l. Development of Aquaculture in the Northern and Arctic Territories: Problems
and Solutions (On the Example of the Arkhangelsk Oblast). Arktika i Sever [Arctic and North], 2023, no. 53, pp. 135—
154. DOI: 10.37482/issn2221-2698.2023.53.135

This work is licensed under a CC BY-SA License

1Strategiya razvitiya agropromyshlennogo i rybokhozyaystvennogo kompleksov Rossiyskoy Federatsii na period do
2030 goda (utverzhdena rasporyazheniem Pravitel'stva Rossiyskoy Federatsii ot 8 sentyabrya 2022 g. Ne 2567-r)
[Strategy for the development of the agro-industrial and fishery complexes of the Russian Federation for the period
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needs of the domestic market. Traditionally, issues of food security in the northern and Arctic ter-
ritories of Russia are associated with the work of enterprises in the fishery complex, including both
fishing sector and fish farming (aquaculture projects). Fish and fish products are included in the
mandatory diet of the population of the North and the Arctic, which is determined both by the
eating habits of the local population and the undeniable benefits of fish products, and by the
presence of a large number of water bodies with quite significant amounts of resources. However,
despite this, the development of both freshwater and marine aquaculture in the Arctic regions of
Russia remains at a rather low level. At the same time, in global practice over the past decades,
aquaculture has been the fastest growing sector of food production. It should be noted that ac-
cording to the results of a number of studies [1, Kozenko Z.N., Kozenko K.Yu., Vorobyov N.N.; 2,
Ermakova N.A., Micheles T.V.], Russia has both an extensive domestic market and significant re-
serves for the development of aquaculture projects.

The northern and Arctic regions of the Russian Federation are an area of risky agriculture
and, due to harsh climatic conditions, have a number of restrictions in food production. That is
why today their territories are often dominated by imported products, which, unfortunately, are
not always distinguished by high quality characteristics. The problems of providing the population
with fresh and high-quality food, including fish and fish products, issues of food security are de-
scribed in detail in a number of works by domestic and foreign scientists [3, lvanov V.A.; 4, Sukha-
nov G.G., Sukhanov S.G.; 5, Moriarity R.J., Liberda E.N., Tsuji L.J.S.].

The most important stage preceding the sale of fish and fish products to the population is
processing. For example, in Norway, only 44% of fish caught is processed and put on the market
(mostly fillets); the remaining 56% could be used to produce animal feed [6, Hjellnes V., Rustad T.,
Falch E.]. However, since most foreign and domestic fishing vessels do not have special equip-
ment, the extracted aquatic biological resources are not used effectively enough.

In our opinion, the practical aspects of the formation and transformation of the consumer
market in the Arctic regions deserve special attention, because “... the level of personal consump-
tion and the level of development depend on the state of the consumer market, including the level
of prices for the most important goods and services, their range and quality production relations,
stability of money circulation, standard of living of the population...” [7, Tutygin A.G., Chizhova
L.A., Urykov V.A,, p. 77].

Taking into account the above, we considered it relevant to conduct a sociological study of
the preferences of consumers and producers of fish products using the example of the Arctic mu-
nicipalities of the Arkhangelsk Oblast in order to identify problems and opportunities for the de-
velopment of the corresponding sector of the consumer market. Therefore, within the framework
of this article, using scientific research methods such as comparative analysis, systems approach,

statistical data analysis, survey, expert assessments, we will further consider the following: the

until 2030 (approved by Decree of the Government of the Russian Federation dated September 8, 2022 No. 2567-r)].
URL: https://mcx.gov.ru/upload/iblock/fda/p8s312xvzbzgbnme51z16c4mmn5rnilp.pdf (accessed 07 April 2023).
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features of the development of the fisheries complex of the northern and Arctic regions of Russia;
the results of a survey conducted by the authors of the population of the Arctic territories of the
Arkhangelsk Oblast on the consumption of fish and fish products; the final conclusions of expert
interviews taken from representatives of the management of the fishing industry enterprises of
the Arkhangelsk Oblast, government bodies and business support institutions, and the scientific
community in order to identify key problems and opportunities for the development of aquacul-

ture projects in the region.

Features of the development of the fishery complex of northern and Arctic regions of Russia

Northern fishing has a rich history; for example, back in the 10th—12th centuries, the first
Russian navigators began to develop lands on the coasts of the White and Barents Seas, where
they were engaged in fishing, fur and sea animals hunting [8, Lobanov K.V., Chicherov M.V., pp.
41-42]. Even before the reign of Ivan the Terrible, products of Pomor fisheries were sold to other
regions of Rus', and under Ivan the Terrible, international fairs began to be held in Arkhangelsk,
and Pomor goods were sold to other countries 2,

According to historical data, in 1905, there were about 29 thousand industrialists in Ar-
khangelsk, who annually harvested more than 8.6 thousand tons of fish [9, p. 23]. However, in
1918, the fishing industry of the Arkhangelsk Oblast faced the problem of dilapidated and techni-
cally backward vessels. But the Soviet government quickly found a solution to this issue, and at the
end of June 1920, the first trawler started operating in Arkhangelsk. In 1937, Arkhangelsk fisheries
enterprises already had 12 trawlers, 137 units of motor and more than 2 thousand units of sailing
rowing fleet, the service infrastructure was also built. Only due to these efforts it was possible to
increase the volume of fish production from 12.9 thousand tons in 1932 to 37.3 thousand tons in
1936 [9, p. 43].

The Soviet state has achieved significant success in the production of fish and other aquatic
biological resources; for example, in the Arkhangelsk Oblast over the forty-year period from 1940
to 1980, this volume was increased 10 times, then a steady downward trend in volumes was ob-

served (Fig. 1).

? Interview with Deputy Director of the Solovetskiy Maritime Museum, member of the public organization “Associa-
tion of Northern Navigation” Svetlana Vladimirovna Rapenkova. URL: https://m.rusmir.media/2016/11/01/pomori
(accessed 08 April 2023).
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Fig. 1. Fishing and production of other aquatic bioresources in the Arkhangelsk Oblast, thousand tons 34,

If we look at the current situation, the absolute leader in terms of production of fish and
other aquatic biological resources among the Arctic regions of Russia is the Murmansk Oblast. The
Arkhangelsk Oblast and the Republic of Karelia occupy second and third places in this list of re-
gions, respectively. It should be noted that for the period 2017-2022, an increase in the produc-

tion rate is typical only for the Republic of Karelia (Fig. 2).
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Fig. 2. Fishing and production of other aquatic bioresources in the Arctic zone of the Russian Federation (including fish
farming), tons >,

At the same time, the current state of fishing volumes in the Arkhangelsk Oblast is below
the level of 1960 and more than three times lower than the peak level of 1980.
Recently (in the early 2000s), a relatively new type of activity for domestic enterprises of

the fishing industry started to develop — fish farming. Undoubtedly, there are significantly fewer

* Source: compiled by the authors using data from the Pomor Encyclopedia and Rosstat.

4 Regions of Russia. Socio-economic indicators. 2021. URL:
https://rosstat.gov.ru/storage/mediabank/Region_Pokaz_2021.pdf (accessed 18 April 2023).

> EMISS. Fishing and extraction of other aquatic biological resources. URL: https://www.fedstat.ru/indicator/43941
(accessed 18 April 2023).
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enterprises engaged in fish farming in the Arctic regions of Russia than enterprises specializing in

fishing, and this is quite natural (Table 1).

Table 1
Number of enterprises engaged in fishing and fish farming in the Arctic regions of Russia ®
Fishing Fish farming A 2020-2005
2005 2020 2005 2020 Fishing Fish farming

Republic of Karelia 69 41 64 104 -28 40

Republic of Komi 4 8 16 11 4 -5

Nenets Autonomous Okrug 16 21 0 0 5 0

Arkhangelsk Oblast 80 a4 11 8 -36 -3

Murmansk Oblast 448 184 22 25 -264 3

Yamalo-Nenets

Autonomous Okrug 38 61 0 3 23 3

Krasnoyarsk Krai 64 69 6 20 5 14

Republic of Sakha (Yakutia) 69 125 5 8 56 3

Chukotka Autonomous 15 61 6 1 16 5
Okrug

Total 803 614 130 180 -189 50

If the leader in the field of fishing (as noted above) among the Arctic regions of Russia is the
Murmansk Oblast, then the first place in the field of fish farming belongs to the Republic of Kare-
lia. In the Arkhangelsk Oblast, unlike other regions of the Russian Arctic, the number of both fish-
ing and fish farming enterprises has decreased over the last 15 years. However, in recent years in
the Arkhangelsk Oblast, there has been an increase in production volumes by fish farming enter-

prises with accompanying government support (Table 2).

Table 2
State support for fish farming companies in the Arkhangelsk Oblast’
Indicators Year

2017 | 2018 | 2019 | 2020 | 2021 2022
Subsidy for feed (million rubles) 1.9 3.0 4.4 8.4 6.8 7.4
Subsidy for fish seeding material (million rubles) 0.2 0.4 0.6 0.7 2.8 1.9
Subsidy for aquaculture equipment* (million rubles) - - - - - 3.5
Number of fish farms received state support (units) 3 4 4 4 6 8
Planned production volume (tons) - - 130 130 230 260
Actual production volume (tons) 111 130 173 221 260 332

* Note: equipment subsidy was introduced in 2022.

In 2022, all fish farming enterprises in the Arkhangelsk Oblast, without exception, took ad-

vantage of government subsidies for their activities.

Study of the consumer market for products of the regional fishing industry (results of a survey of
the population of the Arctic territories of the Arkhangelsk Oblast)

In order to study the peculiarities of fish and fish products consumption by the residents of
the Arctic territories of the region, we conducted a sociological study using Yandex.Forms in the
period from January 24 to April 3, 2023. The survey used a quota sampling method, where the cri-
teria for dividing respondents into groups were place of residence and statistical proportions of

the population for working citizens and pensioners [10, p. 167]. The sample consisted of 400 peo-

e Regions of Russia. Socio-economic indicators. 2022. URL:

https://rosstat.gov.ru/storage/mediabank/Region_Pokaz_2022.pdf (accessed 18 April 2023).
’ Data provided by the Ministry of Agriculture and Trade of the Arkhangelsk Oblast.
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ple from the Arctic municipalities of the Arkhangelsk Oblast, of which 71% were workers and 29%
were pensioners. Figure 3 shows the structure of respondents according to their place of resi-

dence in the Arkhangelsk Oblast.
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Fig. 3. Structure of respondents by geographical feature.

The survey showed that almost a third of respondents consume fish and fish products quite

often (almost every day or 1-2 times a week). Rare consumption of such products was noted by
28% of respondents (Fig. 3).

%

= At least 2 times a month
= 1-2 times a week
= Less than 2 times a month

= Almost every day

Fig. 4. Frequency of consumption of fish and fish products.
The most popular answer was “at least 2 times a month” — it received 39% of the re-

spondents’ votes. Let us further consider the reasons for consumption of fish and fish products
(Fig. 5).

Arctic and North. 2023. No. 53



SOCIAL AND ECONOMIC DEVELOPMENT

. . . 124
Lyudmila A. Chizhova, Anna I. Khadyko. Development of Aquaculture in the Northern ...
E z =
2 A . -
£ tike the taste | i B P,
H H -1
§_ g For a balanced diet | | AN AR R % 2
5 é % g Fora balanced dict | —
§ S an altemative source of protein || | R g s
g :f An alternative source of proteir —
5 pietary nutrition [ ] =
% other [} g Dietary nutritior
i} 50 100 150 200 250 300 0% 10% 20% 30% 408 S0% 6lPe 70% B0%
Number of respondents % of respondents

*respondents could choose several answer options in this question

Fig. 5. Reasons for consuming fish and fish products A) distribution of answers for all respondents; B) distribution of
answers by age groups of respondents.

The majority of respondents, regardless of age, explained the main reasons for consuming
fish and fish products by the benefits of this product and their taste preferences. The following
answers were given as “other”: “we eat fish for variety” and “other family members (wife, mum)
make the choice of purchase and cooking”. Fig. 6 visualizes the reasons for respondents’ refusal to

increase the volume of consumption of fish and fish products.
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Fig. 6. Reasons limiting the consumption of fish and fish products A) distribution of answers for all respondents; B)
distribution of answers by age groups of respondents.

The absolute majority of respondents are prevented from consuming fish and fish products
in larger quantities than the current one by the high price. For almost a third of respondents, an
important aspect is the presence of low or unacceptable quality products in retail trade. An inter-
esting point is that for young people (from 18 to 25 years old), one of the main reasons limiting
consumption is the lack of ability and desire to cook.

When purchasing fish and fish products, the majority of residents of the Arctic territories of
the region under study give preference to domestic producers, mainly from the Arkhangelsk and
Murmansk oblasts. At the same time, only a quarter of respondents practically do not pay atten-

tion to the geographical and other affiliation of the manufacturer (Fig. 7).
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Fig. 7. Consumer preferences for producers of fish and fish products A) distribution of answers for all respondents; B)
distribution of answers by age groups of respondents.

Preference for purchasing goods from local producers is given mainly by people aged 35—
55 years. The profile of older people is sharply shifted towards any Russian manufacturers. Most
likely, this is due to a decrease in income during retirement. Young people aged 18—35 often do
not pay attention to the manufacturer when shopping, being guided by other purchasing criteria
(Fig. 7 B). A number of respondents noted that it is very difficult to find a manufacturer from the
Arkhangelsk Oblast in stores. Some people catch fish themselves; 68 people (or 17% of respond-
ents) do it to some extent.

The leading position among fish products consumed by respondents is occupied by smoked
fish, canned fish and preserves are in the second place, and vacuum-packed fish is in the third
place (Fig. 8).

——18-25years old =——25-35 years old 35-45 years old =mmm45-55 years old = Over 55 years old
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Fig. 8. Purchase of fish products A) distribution of answers among all respondents; B) distribution of answers by age
groups of respondents.

It should be noted that respondents who chose the answer “none of the above” do not
consume fish products as a matter of principle, but buy only fresh fish and cook it. Consumer pro-
files (Fig. 8 B) by age of respondents have some differences. For example, people aged 25-45
years prefer ready-made fish dishes, and young people aged 18-25 years have a preference for
consuming dried fish. At the same time, almost 59% of respondents usually spend up to 1 thou-
sand rubles per month of their household income on fish products, and 85% of respondents spend

more than 1 thousand rubles per month on fresh fish (Fig. 9).
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Fig. 9. Average household expenditure on fish and fish products per month, thousand rubles.

It should also be noted that the leading answer of the urban population on the issue of av-
erage expenditure on fish and fish products is the option “from 2 to 3 thousand rubles per
month”, and among the rural population the prevailing answer is “from 1 to 2 thousand rubles”,
which indicates a lower level of income and the possibility of independent fishing. At the same
time, the majority of residents of both rural and urban areas are ready to spend no more than 1

thousand rubles per month on fish products.

Key challenges and opportunities for the development of aquaculture projects
in the Arkhangelsk Oblast: expert community opinion

The development of the fishing industry, including aquaculture production, is one of the
priority areas of economic development, which is reflected in a number of strategic planning doc-
uments at the federal  and regional levels®. For example, one of the objectives of subprogram No.
2 “Development of the fishery complex of the Arkhangelsk Oblast” of the state agricultural devel-
opment program 1945 to create conditions for the sustainable development of aquaculture. Thus,
aquaculture production (mainly trout farming) in the Arkhangelsk Oblast increased by more than

2.5 times in the period 2010-2022 (Fig. 10). However, as practice has shown, the development of

8S‘crategiya razvitiya agropromyshlennogo i rybokhozyaystvennogo kompleksov Rossiyskoy Federatsii na period do
2030 goda (utverzhdena rasporyazheniem Pravitel'stva Rossiyskoy Federatsii ot 8 sentyabrya 2022 g. Ne 2567-r)
[Strategy for the development of the agro-industrial and fishery complexes of the Russian Federation for the period
until 2030 (approved by Order of the Government of the Russian Federation dated September 8, 2022 No. 2567-r)].
URL: https://mcx.gov.ru/upload/iblock/fda/p8s312xvzbzgbnme51z16c4mmn5rnilp.pdf (accessed 07 April 2023).
9Oblastnoy zakon «Ob utverzhdenii strategii sotsial'no-ekonomicheskogo razvitiya Arkhangel'skoy oblasti do 2035
goda» ot 18 fevralya 2019 goda Ne 57-5-OZ [Regional Law “On approval of the strategy for the socio-economic devel-
opment of the Arkhangelsk Oblast wuntil 2035” dated February 18, 2019 No. 57-5-0Z]. URL:
http://pravo.gov.ru/proxy/ips/?doc_itself=&backlink=1&nd=123138726&page=1&rdk=0&fulltext=1&scrolltop=33317
#10 (accessed 07 April 2023).

% postanovlenie Pravitel'stva Arkhangel'skoy oblasti ot 9 oktyabrya 2012 g. Ne 436-pp «Ob utverzhdenii gosu-
darstvennoy programmy razvitiya sel'skogo khozyaystva i regulirovaniya rynkov sel'skokhozyaystvennoy produktsii,
syr'ya i prodovol'stviya Arkhangel'skoy oblasti» (red. ot 06.10.2022) [Decree of the Government of the Arkhangelsk
Oblast of October 9, 2012 No. 436-pp “On approval of the state program for the development of agriculture and regu-
lation of markets for agricultural products, raw materials and food in the Arkhangelsk Oblast” (as amended on Octo-
ber 6, 2022)]. URL: https://office.dvinaland.ru/docs/pub/e2832479ccf2b08f8543e131a0f6c32b/default/?& (accessed
07 April 2023).
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this type of activity is associated with a certain set of problems and difficulties, the views on which

among various representatives of the expert community of the Arkhangelsk Oblast often not only

do not coincide, but are sometimes in opposite planes (Table 3). The interview involved 9 experts

whose activities are directly related to the development of fish farming (aquaculture projects)

both from the production process and scientific component, and from the position of government

authorities responsible for supporting this area in the region.
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Fig. 10. Aquaculture production in the Arkhangelsk Oblast, tons 1

Table 3

Matrix of expert community opinions on identifying problems of aquaculture project development in the
Arkhangelsk Oblast ™

Problem

Representatives of
government authori-
ties and business sup-

port institutions

Representatives of
enterprises

Representatives of sci-
entific community

Poor development (in
some cases lack of)
infrastructure

Lakes suitable for fish
farming have difficult
(or no) transport ac-
cessibility

Problems with logistics
(high transport costs).
Many potential consum-
ers are located far from
aquaculture production
sites

Lack of transport and
energy infrastructure is a
factor constraining the
development of fishery
activities in the region

High costs of energy
resources, including
the use of recirculat-
ing water supply
(RWS) installations in
fish farming.

For the cage aquacul-
ture method, high
energy costs are less
problematic than for
RWS. However, in the
near future, most dis-
tricts of the region will
be gasified, which will
remove a number of
difficulties caused by
the high costs of elec-
tricity for RWS

High energy tariffs are
one of the main prob-
lems, even though the
cage method of cultiva-
tion is used

The problem exists, but
its impact is overesti-
mated, since most fish
farms in the region do
not use RWS, but the
cage method of growing
aquaculture, which, in
comparison with RWS, is
less energy-intensive

Technological
problems

The problem with the
purchase of foreign
feed is solved by im-
port substitution

Russian feed is signifi-
cantly inferior in quality
to foreign analogues

There are no serious
technological problems

" Data provided by the Ministry of Agriculture and Trade of the Arkhangelsk Oblast.

12 Compiled by the authors.
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Need for innovations,
including renewal of
fixed assets

This area currently
does not need innova-
tion

Innovations are neces-
sary both in technologi-
cal, marketing and other
aspects. An enterprise
may lose its competitive-
ness without them

This area currently does
not need innovation

Environmental
restrictions and
threats

There are no obvious problems in terms of ecology
and environment

Cage fish farming causes
significant harm to the
environment, especially
when located on lakes
that are sources of
drinking water for the
local population

Inconsistency of opin-
ions regarding the
prospects for fish
farming and aquacul-
ture development
projects in the region

Recirculating water supply (RWS) installations are
promising for the development of aquaculture pro-

jects

The fishing industry of
the Arkhangelsk Oblast
should be primarily fo-
cused on catching and
processing fish, and not
on growing it

Lack of government
support

There is no problem.
State support is pro-
vided in sufficient vol-
ume

Current support
measures are only suffi-
cient to maintain current
production volumes.
State support is clearly
not enough to expand
the range of aquaculture
species produced, in-
crease volumes, and
create new aquaculture
enterprises.

Along with increasing
subsidies, coordination
and informing the eco-
nomically active popula-
tion about the possibili-
ties of creating a busi-
ness in the field of fish
farming (aquaculture) is
needed. Currently, new
entrepreneurs in this
field need professional
competencies

Lack of professional
competencies and
interest

from existing entre-
preneurs and the
younger generation in
the implementation
of projects

Lack of talented, pro-
fessionally trained and
motivated young peo-
ple

The problem is the quali-
ty of education and the
mismatch between the
level of specialists’ train-
ing and the requirements
of employers

Not good enough condi-
tions for the younger
generation to create
their own entrepreneur-
ial projects

Basically, the interview questions touched upon the problems of developing aquaculture
projects in the Arkhangelsk Oblast, which the experts identified as following: poor development
(in some cases, absence) of infrastructure; high energy costs, including when using recirculating
water supply (RWS) installations in fish farming; technological problems; need for innovation, in-
cluding updating fixed assets; environmental restrictions and threats; inconsistency of opinions
regarding the prospects of fish farming and aquaculture development projects in the region; insuf-

ficient government support; lack of professional competencies and interest among existing entre-

preneurs and the younger generation in implementing projects.

Experts — representatives of fish farming enterprises — noted that one of the favorable
factors for the development of trout farms is the constant demand of the region’s population for
the products of local producers due to existing consumption traditions. However, the develop-
ment of fish farming is hampered by the high cost of production, especially taking into account the
fact that 60-65% of these costs consist of expenditures of fish farming enterprises on imported

feed. It is well known that Norway has been the leader in the production of aquaculture feed in
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the Nordic countries, but the owners of local trout farms are faced with a similar problem [11, Aas
T.S., Asgard T., Ytrestgyl T.].

An analysis of interviews with production experts showed that aquaculture projects based
on recirculating water supply (RWS) technology currently have one serious problem — the high
cost of energy resources. At the same time, the advantage of RWS is the ability to artificially create
favorable climatic conditions for the process of reproduction and population growth (the optimal
room temperature should be 15-17°C). It should be noted that the opinion of production experts
regarding the personnel problem is that the region should pay attention to the quality of training
of specialists for the fishing industry.

Personnel issues related to the availability of specialists of a certain profile and the level of
their training did not leave any of the experts indifferent. It is important to note here that, accord-
ing to the latest data, not only the fishing industry, but also the economy of the Arkhangelsk Ob-
last as a whole is experiencing a personnel shortage B The Higher School of Fisheries and Marine
Technologies of NArFU named after M.V. Lomonosov takes an active part in training relevant per-
sonnel for fishing activities in the region.

Experts — representatives of the scientific community — noted that the future of the fish-
ing industry of the Arkhangelsk Oblast should not be associated with the artificial cultivation of
fish, but primarily with its catching and processing. This is confirmed by the opinion of our col-
leagues that the North and the Arctic are rich in aquatic biological resources that only need to be
used correctly [12, Novoselov A.P., Lukina V.A., Matveev N.Yu., Matveeva A.D.; 13, Tortsev A.M,,
Studenov I.1.].

Separately, it is necessary to emphasize environmental limitations and threats, since ex-
perts —representatives of the scientific community — noted that: “... A trout cage farm of 100
tons produces the same amount of pollutants as a village of 7 thousand inhabitants...”. The possi-
ble negative impact of fish farming (aquaculture) enterprises on the environment and the need to
assess the corresponding environmental risks are discussed in detail in a number of studies by for-
eign scientists [14, D'Orbcastel E., Blancheton J.-P., Aubin J.; 15, Chen X., Samson E., Aurélien T.,
Aubin J.]. However, along with the above, the important role of the socio-economic component of
aquaculture development projects cannot be neglected. Best practices in various legal and other
economic conditions have been implemented in Northern Norway and Alaska [16, Raspotnik A.,
Rottem Vigeland S., Osthagen A.], as well as in the Republic of Karelia of the Russian Federation
[17, Sterligova O.P., Kuchko Ya.A., Savosin E.S., llmast N.V.; 18, Kuritsyn A.E., Makarova T.A,,
Efremov S.A.].

In addition to the problems described above, representatives of the expert community

note the presence of transformations in the culture of consumption and cooking of fish and fish

* Ekonomika Arkhangel'skoy oblasti stala ispytyvat' kadrovyy golod [The economy of the Arkhangelsk Oblast began to
experience a personnel shortage]. URL: https://rusnord.ru/economic/59789-jekonomika-arhangelskoj-oblasti-stala-
ispytyvat-kadrovyj-golod.html (accessed 07 June 2023).
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products, which are observed not only in the Arkhangelsk Oblast and in the Arctic zone of the Rus-
sian Federation, but also in Russia as a whole. For example, young generations are changing their
gastronomic preferences from traditional to simpler and more accessible, which in some cases is
due to the significant role of the public catering system.

The interviews with experts also touched upon some problems of the fishery complex in
general. One of the representatives of business support institutions in the region said: “... The
problems of fishing need to be judged from different levels: in ocean fishing the problem is quotas,
in coastal fishing — the dilapidation of villages, and in the inland (regional, local) we have almost
no one catches...”. The expert, a representative of government authorities, noted that currently at
the regional level there are significant violations of the “catch — sale — consumption” chain, mani-
fested, on the one hand, in the lack of interest of most trading companies, especially federal
chains, to enter into contracts with local producers due to the impossibility of stable and signifi-
cant supplies of fish and fish products (as well as the presence of financial interest in discounts
from large suppliers), and on the other hand, due to the presence of certain difficulties for local
producers in storing and selling their products, which means that the demand of the population
for food products on the local market is not fully met.

The solution to the identified pool of problems of aquaculture projects in such a northern
region as the Arkhangelsk Oblast (part of which belongs to the Arctic zone of the Russian Federa-
tion), in our opinion, should be comprehensive in nature, have an appropriate basis in terms of
consolidating activities in regional programs, departmental documents, strategic documents plan-
ning, etc. In this case, the main attention should be paid to the development of transport, logistics
and energy resource components aimed at achieving the socio-economic goals of territorial devel-
opment [19, p. 240; 20, Tutygin A.G., Chizhova L.A., Lovdin E.N., p. 183].

Table 4 provides a brief overview of some possible areas of management decisions and ex-
amples of such decisions made in the current conditions of high volatility of environmental factors
that contribute to the development of aquaculture projects and the fishery complex of the Ar-
khangelsk Oblast.

Table 4
Ways and examples of solving problems of aquaculture projects in the Arkhangelsk Oblast

Examples from modern practice of

Problem Ways and methods of solution . .. .
managerial decision-making

Creation of an infrastructure
(transport and logistics) framework There are no effective examples of
for existing and potential fish farm- solutions in the region *

ing (aquaculture) projects

Poor development (in
some cases lack of) infra-
structure

High costs of energy
resources, including the
use of recirculating water Subsidizing energy costs

supply (RWS) installa-

tions in fish farming.

There are no effective examples of
solutions in the region *

On 23 December 2022, a feed pro-

Creation of a regional food supply duction facility was opened at the
base campus of the Higher School of

Fisheries and Marine Technologies

Purchase of feed
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of the Northern (Arctic) Federal
University 1

Need for innovations,
including renewal of
fixed assets

Priority state support for enterprises
investing in the renewal of fixed as-
sets and the introduction of modern
production technologies.
Lobbying and promotion of local
goods in the regional consumer
market

Since 2022, subsidies for equipment
for aquaculture projects are availa-
ble **

Environmental
restrictions and threats

Monitoring of compliance with envi-
ronmental standards and require-
ments by fish farms

There are no effective examples of
solutions in the region *

Lack of government
support

Revision of principles and types of
state support for the development of
aquaculture projects

Increase subsidies for aquaculture
projects by 25% in 2022 (compared
to the previous period)

131

Monitoring of staffing needs of em-
ployers and compliance of profes-
sional competencies of graduates of
specialized institutions in the region.
Introduction of modern teaching
methods into the practice of training
specialists

Lack of professional
competencies and inter-
est from existing entre-
preneurs and the young-
er generation in aquacul-

ture projects

In 2023, a new higher education
program “Aquatic Bioresources and
Aquaculture” was introduced on the
basis of the Higher School of Fisher-

ies and Marine Technologies of

Northern Federal University 16

* according to the authors

According to Table 4, the Arkhangelsk Oblast practice lacks effective examples of solutions
to such problems of aquaculture project development as: poor infrastructure development, high
energy costs, environmental constraints and threats. Therefore, it is currently necessary to consol-
idate the efforts of authorities, entrepreneurs and the expert community to elaborate measures
that will promote the development of activities in the field of aquaculture and increase the eco-

nomic returns from existing fish farms in the region.

Conclusion

As the historical overview of the socio-economic development of the Arctic regions of Rus-
sia in general and the Arkhangelsk North in particular shows, fishing and industry play a very im-
portant role both in terms of food security of the population and in the formation of economic re-
lations in the regional economic system. The heyday of the fishing industry of the Arkhangelsk Ob-
last was in the Soviet period of the 1980s, when the volume of fish catching and production of
other aquatic biological resources was about 340 thousand tons per year. Over the past 15 years,
in the Arkhangelsk Oblast, unlike other regions of the Russian Arctic, there has been a decrease in
the number of fishing and fish farming enterprises. The volume of fish catches also decreased sig-
nificantly (almost three times) compared to the peak period of the 1980s. Currently, one of the
priority tasks of regional state policy is the development of the fishery complex, including ensuring
the production of aquaculture.

Within the framework of the research to identify problems and opportunities for the de-

velopment of the relevant sector of the consumer market of fish and fish products of local pro-

14 Official website of NArFU. URL: https://narfu.ru/mrt/novosti/all/374792/ (accessed 07 July 2023).

> Data from the Ministry of Agriculture and Trade of the Arkhangelsk Oblast.

e vk Group of the Higher School of Fisheries and Marine Technologies of NArFU. URL: https://vk.com/vshrimt_narfu
(accessed 07 July 2023).
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ducers on the example of Arctic municipalities of the Arkhangelsk Oblast, the authors conducted a
consumer survey and a number of expert interviews with producers of these products, as well as
with representatives of the scientific community and authorities. The survey results made it possi-
ble to establish different consumer preference profiles of the population depending on their age
category. The main reasons limiting the consumption of fish and fish products have been identi-
fied, including high prices, the presence of low-quality fish and fish products in retail outlets, as
well as the lack of ability and desire to cook among the younger generation.

An analysis of expert opinions made it possible to identify such problems in the develop-
ment of aquaculture projects in the Arkhangelsk Oblast as:

e poor development (sometimes absence) of infrastructure;

¢ high energy costs when using recirculating water supply (RWS) installations in fish farm-

ing;

e technological problems;

e necessity of innovation, including renewal of fixed assets;

e environmental restrictions and threats;

¢ insufficient government support;

e lack of professional competencies and interest among existing entrepreneurs and the

younger generation in implementing projects.

Despite the existing positive examples from the practice of developing aquaculture in Rus-
sia and beyond, Arkhangelsk experts (representatives of government authorities, business and the
scientific community) have a discrepancy in opinions regarding the prospects for fish farming and
aquaculture development projects in the region. According to representatives of the scientific
community, the fishing industry of the Arkhangelsk Oblast should focus on catching and processing
fish, and not on its artificial cultivation, which is too costly and associated with a number of envi-
ronmental risks. This issue is certainly debatable and requires further research, especially taking
into account the factors of instability of the external environment and the need to increase the
sustainability of regional food systems in the face of sanctions pressure [21, p. 353].

Solving a number of problems in aquaculture projects in the Arkhangelsk Oblast could be
facilitated by consolidating the efforts of authorities, entrepreneurs and the expert community to

develop effective management solutions aimed at developing the activities of fish farms.
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