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Food systems that use aquatic bioresources are increasingly in the spotlight
because they can meet a significant proportion of humanity's nutritional and healthy food
needs. It is a physically and financially accessible source of animal protein and trace
elements.

The production and distribution of food products from aquatic bioresources is a
process not without problems. It is impossible and/or insufficient to take into account
serious long-term negative impacts on the fishing industry in strategies for creating
healthy, sustainable and fair food systems, especially since Ukraine occupies an
important place in the global food chain.

But the prioritization of the development of fisheries and aquaculture today is
reflected in the development and implementation of new strategies and policies at the
global, regional and national levels, in legislation on reforming food systems.

Climate change and the resulting environmental problems, the loss of biodiversity
in natural ecosystems, the consequences of the COVID-19 pandemic, crises and other
humanitarian emergencies, and the war in Ukraine pose additional challenges to the
global economy.

A better understanding of the impacts of climate change and other natural and
anthropogenic shocks may provide opportunities to secure food systems that use aquatic
bioresources.

According to FAO forecasts, with proper support of the system of production of
food products from aquatic bioresources, using the concept of “blue” transformation, it
is possible to ensure a twenty-five percent increase in the consumption of products from
aquatic bioresources per capita by 2050 on the basis of sustainability.

Keywords: aquatic bioresources, aquaculture, food security, food chain, “blue”
transformation.

Introduction. The climate change and the resulting environmental prob-
lems, the loss of biodiversity in natural ecosystems, pose additional challenges
to the global economy. There are the destruction of jobs, threats to the environ-
ment and food security. These problems have deepened over the past few years
as a result of the COVID-19 pandemic, crises and other humanitarian emergen-
cies, as well as the full-scale military invasion of russian troops on the territory
of Ukraine. It should be noted that Ukraine occupies an important place in the
world food chain.
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Today, more than 810 million of the world's population suffer from hun-
ger, and more than 3 billion do not have the opportunity to have healthy food [1].
Therefore, according to the experts of the Food and Agricultural Organization
of the United Nations (FAO), the requirements for reformatting of agro-food
systems in order to provide the world's population with affordable healthy,
high-quality and safe food, to create food security under the condition of pre-
serving natural resources and sources of livelihood, are ripe right now.

Products from aquatic bioresources are important products that ensure
food security. It is a source of protein, omega-3 fatty acids and bioavailable
trace elements. According to FAO forecasts, for the first time world aquaculture
production will equal the volume of aquatic bioresources caught in 2023 [2].

Giving priority to the development of the fisheries and aquaculture industry
today is reflected in the development and implementation of new strategies
and policies at the regional and national levels, legislative acts on reforming
food systems. Among them, the Concept of “blue” transformation, which was
proposed in February 2021 at the thirty-fourth session of the FAO Committee
on Fisheries and it is aimed at the sustainable expansion and development of
food systems of food products from aquatic bioresources and providing the
population with financially and physically accessible healthy nutrition, solving
the issue population employment.

At the same time, with the implementation of conceptual approaches in
solving problematic issues, the world community announced some actions as
Decade of actions to achieve the Global Goals, Decade dedicated to ocean sci-
ence for sustainable development, Decade of ecosystem restoration. In addi-
tion, FAO has declared 2022 as the International Year of Artisanal Fisheries and
Aquaculture.

Over the past 5 years, Ukraine has observed a trend towards a decrease in
the catch of aquatic biological resources, a decrease in the production of its own
fish products, a decrease in the level of consumption of fish products per capita
with a simultaneous increase in the import dependence of the market, which indi-
cates the absence of a system of sustainable development and insufficient finan-
cial support for the fisheries in Ukraine. Regulated procedures, outdated legal
framework, lack of equal, transparent and non-discretionary access to aquatic
biological resources inhibit the development of the industry and do not contrib-
ute to improving its investment attractiveness. Global uncertainties (upheavals)
caused by natural and anthropogenic phenomena only exacerbate these problems.

Materials and methods. The research was based on the learning of
global reports and statistical data of the Food and Agriculture Organization of
the United Nations, analysis of the state of the fisheries industry, which was
carried out with the support of projects of European institutions, national and
regional reports.
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Results and discutions. Food systems that use aquatic bio-resources are
increasingly in the spotlight as they can meet a significant proportion of human
needs for nutritious and healthy food.

Food products from aquatic bioresources are a physically and financially
accessible source of animal proteins and microelements; it plays a vital role in
ensuring food security for the population, including its especially vulnerable
segments.

Fisheries and aquaculture already provide 58.5 million jobs and income
for 600 million people. Trade in products from aquatic bioresources is an impor-
tant source of hard currency and income for countries and regions that export it.

Today, the contribution of global fisheries and aquaculture to food secu-
rity and human nutrition is of increasing importance. To maintain this state of
the industry in the future, it is necessary to change policies, management sys-
tems, use innovative approaches and attract investments. All this will contribute
to the sustainable development of the industry.

The volume of world markets in 2020 was about 178 million tons of
aquatic biological resources, which consisted of 51 percent of industrial fisher-
ies products (90 million tons) and 49 percent of aquaculture products (88 mil-
lion tons). This is slightly lower than its maximum value of 179 million tons,
which was registered in 2018 (Fig. 1, Table 1).

One hundred and twelve million tons (63 % of the total production) were
harvested from marine waters, with 70 % from industrial fisheries and 30 per-

Fig. 1. World capture fisheries and aquaculture production [1]
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cent from aquaculture. 66 million tons (37 percent) were harvested from inland
waters, of which 83 percent are aquaculture products and 17 percent are indus-
trial fisheries products. The total value of world production amounted to about
$406 billion, of which industrial fisheries production — $141 billion, aquaculture
products — $265 billion.

Table 1. The world fisheries and aquaculture production,
utilization and trade [1]
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More than 157 million tons (89 percent) of harvested aquatic biological
resources have been used in the global food chain to ensure food security. And
only 20 million tons of bioresources were used for the production of non-food
products, including fishmeal and fish oil (Fig. 2).

Fig. 2. The world fisheries and aquaculture production, utilization and apparent [1]

An analyzing of the volume of the world market for the consumption of
food products from aquatic biological resources over the past fifty years, start-
ing from the 70s of the last century and before the onset of the pandemic, we
can note a steady increase in consumption, on average, up to 3 percent per year.
During the same period, the world's annual population growth rate was almost
half that, averaging about 1.6 percent per year. Consumption of food products
from aquatic bioresources per capita grew by about 1.4 percent per year and
increased from 9.0 kg (in the early 70s) to 20.5 kg (2019). In 2020, there was a
slight decrease in this indicator, although the overall trend has not changed. The
growth in the consumption of food products from aquatic biological resources
per capita in recent decades is explained by the increased supply of these prod-
ucts, changes in consumer preferences and growth in incomes of the population,
the introduction of innovations and new technologies.

Food products from aquatic biological resources are one of the most
sought-after groups of food products in the world: in 2020 more than 225 states
and territories had traded in fish and aquaculture products.
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The volume of the world exports of fish products in 2020 amounted about
60 million tons worth $151 billion) (Table 1). This is lower than the highest
recorded in 2018 — 67 million tons ($165 billion). Over the entire period have
analyzed (1976-2020), the growth in the value of exported fish and aquaculture
products was observed from 6.9 to 3.9 percent per year (adjusted for inflation).

Over the past 70 years, the total production of fisheries and aquaculture
(excluding algae), as noted above, has grown significantly: from 19 million tons
in 1950 to a maximum value of this indicator in 2018 — about 179 million tons.
In 2019, production decreased by 1 percent compared to 2018, and in 2020 it
slightly increased again and reached 178 million tons.

A slight drop in the industry over the past two years have dued to a num-
ber of reasons, including the deterioration in the industrial fishing sector, the
reduction in recent years of catches in China, the world leader in this industry,
COVID-19 pandemic (early 2020).

However, over the same two years, the growth in aquaculture production
continued, which ensured the growth of the total volume of the fisheries and
aquaculture industry over the entire analyzed period, especially since the late
1980s. Although this happened with some fluctuations and even with a slow-
down (up to more than 3 percent).

The slowdown in the growth of aquaculture production is also due to a
number of factors. Among them are changes in industry development policies
aimed at protecting the environment, sanitary measures and restrictions related
to COVID-19, which also affected on the production for export markets and
reduced access to labor, related materials and inputs (feed, planting material),
there were violations of logistics, transport and trade links.

However, with the development of aquaculture in the past few decades,
inland production has also increased. And, while during the 1950s—1980s, the
share of fisheries and aquaculture production produced in inland waters remained
relatively stable (about 12 percent), in the next few decades it increased signifi-
cantly (in the 1990s — 18 percent, in the 2000s — 28 percent, and in the 2010s —
34 percent).

However, the main source of production and the main method of produc-
tion of certain species remains industrial fisheries in marine waters. For several
decades, the volume of marine industrial fisheries has steadily increased, and
since the late 1980s has remained stable at about 80 million tons, although with
slight fluctuations within 3—4 million tons per year.

The general trend of the industry and the total production of fisheries
and aquaculture have increased significantly over the past few decades on all
continents (Fig. 3).

But there are significant differences between continents, regions and coun-
tries. For example, in 2020, most products were produced in Asian countries.
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Fig. 3. Region’s distribution of the global production of capture fisheries
and aquaculture products [1]

They accounted about 70 percent of total fisheries and aquaculture production.
Then there are the countries of North and South America (12 percent), Europe
(10 percent), Africa (7 percent) and Oceania (1 percent).

In Europe, the volume of fisheries and aquaculture production has been
gradually declining since the late 1980s, then growing at a modest pace for seve-
ral years. Having reached a maximum in 2018, it began to decline again. In the
Americas, volume peaked in the mid-1990s and then rose and fell several times.
In Africa and Asia, this figure has almost doubled over the past 20 years.

In 2020, five countries accounted for about 58 percent of aquatic biore-
sources harvested from the global fisheries and aquaculture sector. China
remained in first place in terms of production volume (35 percent of the total); it
was followed by India (8 percent), Indonesia (7 percent), Viet Nam (5 percent)
and Peru (3 percent).

Production volumes vary considerably between the various major fishing
areas. This depends on various factors, including the level of development of the
countries surrounding these areas, fisheries and aquaculture management meas-
ures in place, the amount of illegal and unregulated fishing, the status of fish
stocks, the availability and quality of inland waters, and the species composition
of the organisms harvested.
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A large number of different fish species are caught each year, with
numbers and species composition varying by region. Moreover, for example,
in 2020, the volumes of aquatic biological resources caught in marine areas
slightly exceeded the volumes of freshwater fish caught.

As noted earlier, China is the leader in the production of products from
aquatic bioresources and retains the first place in the production of industrial fish
products (Fig. 4). In 2020, it accounted for almost 15 percent of the catch, more
than the countries, which are on the second and the third positions combined.

Fig. 4. TOP-10 countries with the highest production volume capture producers, 2020 [1]

The top seven manufacturers of industrial fishery products (China, Peru,
the Russian Federation and the United States of America, Vietnam, Indonesia,
and the United States of America) supplied almost 49 percent of their products
to world markets, while the top 20 producers accounted for over 73 percent
(Table 2).

Over the past ten years, several factors have negatively affected the deve-
lopment of the industry. The first major challenge for the worldwide industry
was the pandemic COVID-19, which had an unprecedented impact. There has
been a change and a decrease in consumer demand, disruption of logistics and
trade chains, which were caused by failures associated with the tightening of
measures. Failures were observed, both in production and in control, in order
to prevent the spread of the virus: the closure of markets, shops, restrictions
on movement, requirements to maintain certain physical distances, and others.
The closure of retail facilities led to a decrease in consumer demand for fish
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products and, as aresult, adecrease in prices for it. Many business entities involved
in the industry have had to suspend or reduce their activities. Difficulties in mar-
keting products (listed above, plus increased transport costs) have reduced the
production of fishery and aquaculture products for export compared to the pro-
duction of products for the domestic consumer market, and increased feed costs.

Table 2. The major producing countries and territories
in marine capture production
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At the end of 2019 and the beginning of 2020 such challenges for the
industry were especially tangible at the initial stage of the pandemic, when
society was not ready for it.

The consequences caused by the pandemic have affected the develop-
ment of the industry unevenly in different countries and even regions. Thus, in a
number of countries, in the first months, the production of fish and aquaculture
products declined sharply, but after a while the industry adapted to the current
situation and its condition began to improve. The reduction in production was
observed in the countries of Asia, Africa, Europe and Oceania. Even in some
regions of the United States of America, catches have been reduced by up to
40 per cent. This was especially noticeable in the volumes of catches of those
fish species that were intended for export.

In addition, the processes of control and monitoring of the activities of
business entities, both public (state) and private companies, and the collection of
operational and statistical data have become more complicated.

The next factor, no less tangible that influenced the development of the
industry, was the processes associated with climate change. The Sixth Assess-
ment Report of the Intergovernmental Panel on Climate Change (IPCC) con-
firms that global warming is accelerating and highlights that it has already led
to irreversible changes [3].

The Glasgow Climate Pact, which was adopted at the twenty-sixth ses-
sion of the Conference of the Parties to the United Nations Framework Conven-
tion on Climate Change [4], indicates the need for long-term and rapid action to
mitigate and adapt to climate change in the fisheries and aquaculture sector. It is
noted that climate change affects the characteristics of aquatic ecosystems that
have a significant impact on fisheries and aquaculture (temperature increase,
changes in precipitation patterns and oxygen levels in the water). Aquatic eco-
systems have the ability to accumulate carbon in large quantities, which creates
stress factors in the regulation of fisheries and the development of aquaculture.

Climate change is challenging the fisheries and aquaculture sector in a
whole new format and prompting its participants to offer integrated innovative
solutions focused on technical, political and market transformations. Among the
sector adaptation recommendations developed by FAO are the actions carried
out as part of the Blue Transformation.

With the assistance of FAO, projects are being implemented, information
systems are being developed and implemented that are focused on early warn-
ing and reduction in the number of adverse events, prompt support in extreme
situations, including, for example, the creation of ocean forecasting systems to
help the maritime industries [1].

Fisheries and aquaculture account for only a small proportion of the world's
carbon emissions. However, there are decarbonization technologies in the sec-
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tor, including the entire value chain. This is especially important for small and
medium-sized businesses that operate in the aquaculture sector. However, due to
the high cost of decarbonization technologies, access to and scaling up of their
use is possible with the introduction of financial schemes (affordable credit),
incentive measures and policies that will promote the adoption of clean tech-
nologies and the use of clean energy sources in all segments of the value chains.

It should be noted that all recent decisions on climate change issues have
clearly identified the place of fisheries and aquaculture and their contribution to
global adaptation and mitigation efforts relevant to the sector. However, fresh-
water fisheries and aquaculture have not received enough attention in interna-
tional discussions of these issues.

Another, completely unexpected and unforeseen uncertainty (challenge)
in global value chains and trade appeared in early 2022 with a full-scale russian
military invasion of Ukraine.

Prices for energy and inputs, including feeds, have risen. Operating
expenses increased, which led to higher prices for fisheries and aquaculture
products. The disruption of transport and logistics links (flight cancellations
and/or re-routing) has placed additional pressure on the cargo transportation
system and led to disruptions in supply chains and delivery delays.

The system of international sanctions, geopolitical changes have affected
trade relations between the participants in this sector, especially large ones
(United States of America, Europe, China, russian federation) and, quite objec-
tively, will have a serious impact on the fisheries and aquaculture sector.

Before the war, the total volume of fisheries and aquaculture production
in Ukraine was 87.0 thousand tons, of which 26.7 thousand tons were harvested
in inland waters, 41.9 thousand tons in sea waters and 18.5 thousand tons from
aquaculture facilities.

Fishing was carried out in the Black and Azov Seas within the economic
zone of Ukraine. And also, partially, in the waters of the Atlantic and Pacific
(Antarctic part) oceans. Only in the internal waters of the Black and Azov Seas
in 2020, about 21.0 thousand tons of products were caught [5].

According to the State Fisheries Agency of Ukraine, the catch was carried
out by more than 1,300 vessels, more than 4,000 thousand business entities were
registered. Moreover, most of them are small and medium-sized businesses.

Consumption of fish products by the population of Ukraine is far behind
the world average and is about 12—13 kg per person per year. Moreover, this is
ensured mainly by importing fish products from a number of European countries
(up to 31 % of products come from Norway).

The first negative trends in the industry appeared after the annexation
of the Crimea in 2014, as a number of enterprises were located in the occu-
pied territory. By 2021 the volume of catches has decreased to 74 thousand
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tons, the number of specialized enterprises has decreased to 300, including due
to the impossibility of auctions. Imports of fish products in 2021 amounted to
435 thousand tons compared to 13 thousand tons of exports [6].

After the start of a full-scale military invasion of russia on the territory of
Ukraine, most of the berths and ports were closed due to constant risks to the activ-
ities, health and life of fishermen. Fishing in sea waters was suspended. Inland
fisheries have also suffered. Today catch volumes are only about 30 percent of pre-
war volumes. In the Kherson and Zaporozhe regions, which are still partially occu-
pied, fishing has been completely suspended. Due to the ongoing hostilities, there
are interruptions in the provision of fish planting material, feed, energy resources,
problems with water supply, and destruction of the infrastructure of enterprises,
disruption of logistics and trade chains, and difficulty in importing fish products.

According to preliminary data, as of November 1, 2022, the Ukrainian
fishing industry suffered a loss of $ 47 million losses due to the aggression of the
russian federation: $ 21.6 million losses in aquaculture and § 25.4 million — on
industrial fishing.

According to the Ministry of Agriculture Police in 2022 industrial fisher-
ies in the country's reservoirs due to the armed aggression of the russian federa-
tion significantly decreased compared to 2021. During 2022 only 33.8 thousand
tons of aquatic biological resources were extracted by the enterprises of the fish-
ing industry of Ukraine, which is 46 % of the corresponding indicator of 2021.
As mentioned, fishing in the Azov and Black Seas was actually blocked, with
the exception of certain areas within Mykolaiv and Kherson regions.

Asaresult, in 2022 only 10,100 tons of aquatic bioresources were extracted
by industrial fishermen in fisheries water bodies and on the continental shelf of
Ukraine, which is three times less than the figure of the previous year. In particu-
lar, 9.95 thousand tons of biological resources were caught in internal reservoirs
(a decrease of 44 %). In the Black Sea, only 76 tons were caught (0.9 % of the
2021 figure), and in the Azov Sea, which is now fully controlled by Russia,
only 24 tons were caught before the occupation (0.5 % of last year's volume).

In turn, fishing outside the jurisdiction of Ukraine in the area of the Con-
vention on the Conservation of Antarctic Marine Living Resources was prema-
turely stopped due to the introduction of martial law in Ukraine, which compli-
cated the process of replacing the crew of the vessel [7].

The occupiers continue to destroy living conditions and the number of
fish, violating the long-term results of large-scale stocking and measures to pro-
tect aquatic biological resources. At the beginning of January 2023, as a result
of the shelling by the russian military of the coastal part of Kherson and the
water area of the Dnipro River, a mass destruction of bighead seabream was
recorded. The losses calculated by the fish guards amounted to approximately
UAH 390 million.
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In the middle of January, as a result of a significant decrease in the water
level in the Kakhovsky Reservoir, aquatic biological resources were massively
killed, which is a direct risk of disruption of spring spawning in this reservoir.
The decrease in water levels occurred due to damage to the Kakhovka hydroe-
lectric power plant as a result of shelling by the russian army. Estimated losses
caused to the fishing industry amount to about UAH 107 million.

The commercial catch of marine species (cod, goby, sprat, shrimp,
etc.), which accounted for a significant share of the fisheries in previous years,
decreased to a minimum in 2022.

According to preliminary analyzes of experts, the costs of the industry in
the first year of the war alone amounted to over $70 million. Although this fig-
ure does not reflect the costs that the industry still expects at the post-war stage
of its recovery, and losses in the form of the export component of the budget.
In addition to Ukraine, the Russian military intervention has caused significant
damage to other countries engaged in marine fishing in the Black Sea due to the
presence of dangerous explosives and unexploded mines and other projectiles.
The system of control, monitoring, and scientific research has been disrupted.

It can be assumed that the ongoing invasion and hostilities will have long-
term consequences in terms of trade, prices, logistics, production, investment,
economic growth and livelihoods. This war will have a serious indirect impact
on food security not only in Ukraine, but also in many other countries, and will
have serious consequences for the fisheries and aquaculture sector.

Such countries, as Norway, Iceland, Canada, USA, that imported fish
products to Ukraine, will have to look for additional markets for their products.

As already mentioned above, fish farming is an important element of food
security, including in Ukraine. However, over the years, problems have accumu-
lated in the regulation of the industry's activities, which prevent it from realizing
its full potential. The development of aquaculture in Ukraine remains weak.
In particular, in contrast to world trends, the production of aquaculture products
in Ukraine does not exceed commercial fishing.

But we can talk about the restoration and development of fishing in Ukraine
only after the end of the war and demining of the seas and coastal areas [8].

But already today, the state policy in the field of fisheries is aimed at
ensuring the creation of prerequisites for the development of the industry, the
introduction of innovative methods for state management in this area, as well as
the reduction of corruption risks and the simplification of business conditions
for subjects of the fishery [9].

Thus, in December 2022, during a meeting of the Committee of the Ver-
khovna Rada of Ukraine on Agrarian and Land Policy, the draft Law of Ukraine
“On Attracting Investments in the Development of Fisheries Industry” was
considered.
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The implementation of this draft law will allow creating new investment
legislation for the development of the fishing industry, introducing mechanisms
of equal access to the resource, while attracting additional funds to the market
for its development. The implementation of effective and rational use of aquatic
biological resources in the relevant fisheries water bodies, increase of their fish
productivity, preservation of the natural environment, as well as transparency,
equality and competitiveness are foreseen.

The Food and Agricultural Organization of the United Nations introduced
a special term — “culture based fisheries”. It means fisheries based on aquacul-
ture, in other words — on stocking. It is in this direction that Ukraine can act as a
leader, as a country producing valuable competitive fish products [10].

Despite global trends, in Ukraine, as in other countries of the world, there
is some stagnation of production in the fishing industry. There are both objective
and subjective reasons for this, including those discussed in this article. But, from
the experience of successful countries, it is known that each country has certain
resources and potential that allow it to effectively find its niche in the aquaculture
sector and successfully compete in the conditions of globalization of production.

With the aim of implementing real steps in the development of the fishing
industry of Ukraine and in the field of aquaculture, improving state regulation,
conservation and rational use of aquatic biological resources, the above-men-
tioned draft law was submitted for consideration [11].

Conclusions. On the example of the factors discussed above, the pro-
duction and distribution of food products from aquatic biological resources is
a process that is not without problems. Strategies for healthy, sustainable and
equitable food systems cannot and/or are not sufficient to take full account of the
serious long-term negative impacts on the industry.

The FAO Committee on Fisheries (COFI) Declaration on Sustainable
Fisheries and Aquaculture (2021) identified priority areas for further transfor-
mation of fisheries and aquaculture and set the vision for the sector in the 21st
century. The vision is to transform water-based food systems from a problem
area to a source of solutions for food security and nutrition, environmental and
social well-being. This transformation has been associated with a “blue” trans-
formation, which uses existing and new knowledge, tools and practices to ensure
and maximize the contribution of food systems (both marine and inland) that
use aquatic bioresources to food security, nutrition and affordable healthy diets.

A better understanding of the impacts of climate change and other natural
and human-induced shocks can also create opportunities to secure food systems
that rely on aquatic bioresources.

In the short term, the biggest challenges are related to the COVID-19
pandemic and its aftermath, as global value chains and trade have yet to fully
recover, as well as the military actions in Ukraine by the Russian Federation.
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In addition, the next decade is likely to see major changes in the environ-
ment, resource availability, international trade rules and market conditions that
could affect production, markets and trade in the medium term, including the
fish industry.

According to FAO forecasts, with the appropriate support of the aquatic
food production system, using the concept of “blue” transformation, it is pos-
sible to achieve a twenty-five percent increase in the consumption of aquatic
bioresources per capita by 2050 in a sustainable manner.

CTAH PUBHOI FAJ1Y3I1 B CBITI TA YKPAIHI:
TEHAEHLUIT PO3BUTKY TA MOBANIbHI BUKNTUKI

Moonesa O. — cmapwa suxnaoauxa, excnepm 3 excnopmy 0o €C,
Xepcorcokuil OepoicasHuil azpapHo-eKOHOMIYHULL YHIGEpCUmem
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[TponoBonbyi crcTeMu, B IKHX BUKOPHCTOBYIOTHCS BOAHI OiopecypcH, BCe 4acTi-
IlI¢ ONHMHSIOTHCS B LICHTPI YBard, OCKUIBKY BOHH 3/1aTHI 3aJOBOJILHUTH 3HAYHY YacTKY
moTped JFOACTBA y TMOXKUBHIM Ta 3moposiit Tki. Lle ¢izuano ta dinaHcoBO moctymHe
JDKEepEesIo TBAPUHHOTO O1IKY Ta MiKpOEJIEMEHTIB.

BupoOHHUIITBO Ta po3noii XxapuoBoi NpoAyKIii 3 BOAHUX OiopecypciB — mporiec,
He 1o30aByeHni podneM. Y cTpaTerisix CTBOPEHHS 37I0POBHX, CTIHKUX Ta CIpaBeJTU-
BUX IPOIOBOJIFIMX CHCTEM HEMOXIIMBO Ta/a00 HE JOCTAaTHBO B IIOBHOMY 00CsI31 Bpaxo-
BYBAaTH CEPIO3HI JOBITOCTPOKOBI HETaTWBHI BIUIMBH HA PUOHY Tay3b, TUM OLTbIIE, IO
YkpaiHa mocizae BaxXIIMBE MiCII€ ¥ CBITOBOMY XapdOBOMY JIAHITFOXKKY.

Ane HalaHHS TPIOPUTETHOCTI PO3BUTKY Taidy3i puOOIOBCTBA Ta aKBAKYJIbTypH
CBOTOJIHI 3HAMIIIO BiZoOpaXkeHHsI y po3poOlli Ta BIPOBaXKEHHI HOBHX CTpPATerii i mo-
JITHK Ha II00aJIbHOMY, PETIOHAJILHOMY Ta HalliOHAJIBHOMY PiBHSX, Y 3aKOHOJABYMX aK-
TiB 11010 pepopMyBaHHS ITPOIOBOIBIUX CHCTEM.

3MiHH KJIIMaTy Ta BUKIMKaHI MM EKOJOTidHI mpoOieMu, BTpara OiopizHOMA-
HITTA B IPUPONHUX eKocucTeMax, Hachiaku maaaeMii COVID-19, kpusu Ta iHmIi Haj-
3BUYAMHI TYMaHITapHI CUTyaIlii, BiliHa B YKpaiHi HECYTh OaTKOBI BUKIUKU CBITOBIM
eKoHOMilli. b rndoke po3yMiHHS BILIMBY 3MiHH KIIIMaTy Ta iHIIMX MPUPOAHUX Ta
AQHTPOIIOTEHHUX IOTPSICIHb MOXKE CTBOPUTH MOXKIIMBOCTI JuIsi 3a0e3reueHHs Oe3nexu
TIPOJIOBOJIBYMX CHUCTEM, B SIKMX BUKOPHCTOBYIOTHCS BOJHI OiopecypcH.

3a nporro3amu GAO, 3a HaJIIKHOT I ATPHUMKH CHCTEMH BUPOOHUIITBA XapyOBOi
MPOIYKIIii 3 BOAHUX 0iopecypciB, 3 BAKOPHUCTAHHAM KOHIIEMIII{ «OIaKUTHOD» TpaHC(Op-
Marlii, MO>kHa 3a0€31IEUNTH JBAALSITHIT STUB1ICOTKOBE 3pOCTaHHS CIIOKUBAHHS MPOTYK-
1ii 3 BOOHUX OiopecypciB Ha nynry HaceneHHs 10 2050 poky Ha 3acanax CTIHKOCTI.

KurowoBi croBa: BoaHi 6iopecypcH, akBakylbTypa, XapyoBa Oe3reka, XapuoBHH
JIAHITIOXKOK, «OIaKUTHA» TpaHchOopMarlis.
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