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Growing world population, scarce resources and ongoing climate change present industry
and society with major challenges. In the future, we will require new economic forms to maintain
our prosperity and to enable responsible handling of our resources. One key issue accordingly
emerges: how can we combine economic growth with sustainability? Article considers Bioeconomy
as a way which can help us to find answers to this question with economy and ecology links.

Key words: sustainable development, bioeconomy, sustainable agriculture, bioeconomy strategy

In 2015, the United Nations formulated 17 Sustainable Development Goals (SDGs). The
goals are intended to help end poverty, protect the planet and achieve prosperity for all. But the
biggest hurdle to achieving the sustainability goals is therefore the application and implementation
of new research results. Because although science has already gathered vast amounts of data for
instance for a more efficient and sustainable agriculture or waste avoidance or biobased production
approaches, there is an obvious lack of implementation of these results almost everywhere - in
industry as well as in everyday life. By the use of biological resources, it enables bio-based and
sustainable economic growth. Bioeconomy will play a prominent role in future-oriented
sustainability policy. It is systematically based on the efficient and sustainable use of renewable
biological raw materials. In this way, bioeconomy offers a pioneering and promising alternative to
an economy based until now on fossil fuels — for which the resource basis is slowly but surely being
depleted. Bioeconomy have to link our countryside, agriculture and forestry with the focal issues on
the political agenda of the government. The successful continuation of the assurance of supplies of
raw materials for the current economy, the protection of our climate and environment and not least
the responsible supply of a growing human population with sufficient and healthy food: the
successful mastering of these crucial challenges is not feasible without a bio-based economy.
Bioeconomy, however, is not a new development. For thousands of years, agriculture and forestry
delivered renewable resources and energy for the economy. Fossil raw materials came into being
over millions of years. They are the legacy of the creation of our planet with its wonderful and
tremendous diversity. And this biodiversity is much too precious to be depleted within only a few
generations.

Considered separately, financial, food, fuel and climate crises are serious problems.
Together, their impact is gradually becoming more dangerous and even catastrophic for the world
economy. Currently, the world is facing many complex challenges including adaptation to and

mitigation of climate change; rapid urbanization; increased demand for natural resources; growing



human food, water and energy insecurity; increased natural disasters; and the resolution of violent

conflicts. Most of these challenges have a precise land dimension: unequal access to land; insecurity

of tenure; unsustainable land use; and weak institutions for land administration, and dispute and

conflict resolution. Responding to these challenges is particularly difficult since land resource.

Definitely, land is the single greatest resource in most countries, and land-based resources are

natural capital at the disposal of societies - acting as a central ingredient in development choices.

Also, it is a basic factor of economic production as well as a basis for social, cultural and religious

values and practices. Agriculture in Ukraine including fisheries and forestry is the mainstay of the

economy, contributing about 12 percent of the GDP and providing employment for about 18

percent of the population.

Table 1

Ukraime % World Production sous: FAsUzDA

Commodity Value World Value % of World ~ Market Year Released Date
0il, Sunflowerseed 6,235 (1000 MT) 19,106 (1000 MT) 3263 % 201819 092018
Oilseed, Sunflowerseed 15,000 (1000 MT) 49,829 (1000 MT) 30.1% 201819 092018
Meal, Sunflowerseed 5,989 (1000 MT) 20,515 (1000 MT) 29.19% 201819 092018
Cherries (Sweet&Sour), Fresh 219.800 (MT) 3,346,191 (MT) 657 % 201819 092018
Walnuts, Inshell Basis 113,000 MT) 2,069,670 (MT) 546 % 2017/18 102017
Barley 7.600 (1000 MT) 142,726 (1000 MT) 532% 201819 092018

Rye 400 (1000 MT) 10,528 (1000 MT) 38% 201819 092018
Oilseed, Rapeseed 2,600 (1000 MT) 71,699 (1000 MT) 363 % 201819 092018
Wheat 25,500 (1000 MT) 732,998 (1000 MT) 348 % 201819 09/2018
Comn 31,000 (1000 MT) 1,068,999 (1000 MT) 29% 201819 092018

(Source: FAS USDA)

The economy of Ukraine largely depends on exports, and almost a third of our exports are

agricultural products. This means that the welfare of Ukrainians, economic stability (and, of course,

the dollar exchange rate) is now largely determined by how much corn, wheat, sunflower oil, cheese

and other agricultural products our country can sell to other states.

Table 2

Ukraine % World Exports scur FasUsDA

Commodity Value World Value % of World ~ Market Year Released Date
Meal, Sunflowerseed 4,600 (1000 MT) 7.214 (1000 MT) 63.76 % 2018/19 09/2018

0Oil, Sunflowerseed 5,600 (1000 MT) 9,792 (1000 MT) 57.19% 201819 09/2018
Comn 25,000 (1000 MT) 161,713 (1000 MT) 1546 % 201819 09/2018
Barley 4,300 (1000 MT) 28,539 (1000 MT) 15.07 % 201819 09/2018
Oilseed, Rapeseed 2,450 (1000 MT) 17,460 (1000 MT) 14.03 % 2018/19 09/2018
Walnuts, Inshell Basis 75,000 (M) 754,500 (MT) 994 % 2017/18 102017
Wheat 16,500 (1000 MT) 181,394 (1000 MT) 91% 201819 092018

Rye 30 (1000 MT) 355 (1000 MT) 845% 2018/19 09/2018
Oilseed, Sunflowerseed 100 (1000 MT) 2,311 (1000 MT) 433 % 2018/19 09/2018
Dairy, Butter 35 (1000 MT) 894 (1000 MT) 391% 2018 07/2018

(Source: FAS USDA)




Sustainable development, as a movement, was officially set off by the United Nations
Conference on the Human Environment in 1972 and the term was further popularized by World
Commission on Environment and Development which was chaired by Norwegian Prime Minister
Gro Harlem Brundtland in 1987. It was defined as “a development that meets the needs of the
present without compromising the ability of future generations to meet their own needs” in the
Brundtland Report of the World Commission on Environment and Development. Sustainable
development emerged as a concept among the academics in the 1960s, much obliged to the
photograph famously known as “Earthrise” taken by astronaut Wiliam Anders during the Apollo 8
mission in 1968 that created a collective awareness of the environment [Mcintosh, 2015].

What is Agricultural Sustainability? What the meaning we include in understanding of
agricultural sustainability? There are many different views and definitions, many different terms are
used for designation of agricultural sustainability, such as: ecological agriculture, permaculture and
organic agriculture, green agriculture, ecological, low-cost, biodynamic, environmentally-sensitive,
community-based, wise-use, farm-fresh and extensive. There is continuing and intense debate about
whether agricultural systems using some of these terms qualify as AgSustainable. Systems high in
sustainability are making the best use of nature’s goods and services whilst not damaging these
assets. The key principles in sustainability understanding are:

« Sustainability is not a point with a scientific optimum.
« Sustainability is an evanescent socio-political space.

Sustainable agriculture refers to the system of agricultural production and distribution,
which:

« Achieves the integration of natural biological cycles and control measures in accordance to
climate change.

« Optimizes resources management.

» Protects and helps to regenerate soils, renews and increases its fertility.

* Reduces non-renewable resources using; and purchased production resources.

» Promotes using of alternative energy sources.

» Provides high-quality food products, affordable pricing and beneficial to human health and
nutrition.

» Provides sufficient and reliable income for farms.

« Promotes opportunities for family farming and farming communities.

* Minimizes adverse impacts on health, safety, wildlife, water quality and the environment in

general.
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What "pillars"” of the Board of Directors fulfill each of these criteria?

It’s important to promote Agricultural Sustainability development that has an impact on the
local environment and the ability of future generations to thrive. Therefore the main directions to
develop, redevelop, and remodel in ways that incorporate sustainable design principles:

- Food Security, Production and Human Health;
- Environmental Quality and Sustainability;
- Advanced BioEnergy and BioBased Products.

The idea of agricultural sustainability does not mean ruling out any technologies or practices
on ideological grounds. If a technology works to improve productivity for farmers, and does not
harm the environment, then it is likely to be beneficial on sustainability grounds. Agricultural
systems emphasizing these principles are also multi-functional within landscapes and economies.
They jointly produce food and other goods for farm families and markets, but also contribute to a
range of valued public goods, such as clean water, wildlife, carbon sequestration in soils, flood
protection, groundwater recharge and landscape amenity value.

As a more sustainable agriculture seeks to make the best use of nature’s goods and services,
so technologies and practices must be locally adapted and fitted into place. These are most likely to
emerge from new configurations of social capital, comprising relations of trust embodied in new
social organizations, new horizontal and wvertical partnerships between institutions, and human
capital comprising leadership, ingenuity, management skills and capacity to innovate. Agricultural
systems with high levels of social and human assets are more able to innovate in the face of
uncertainty. There are main thematic areas:

- Sustainable land and water management system

- Rural infrastructure and trade related capacities for improved market access
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- Improved food production to reduce hunger including emergencies and disasters that require
agricultural support

- Agricultural technology development, dissemination and adoption Sustainable use of
forestry, fisheries and livestock resources

- Cross-cutting issues: policy formulation and review, agricultural statistics, M&E, women in

agriculture, agrotourism, youth in agriculture and farmer health
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Fig. 2. Elements of Sustainable Agriculture

Agriculture can negatively affect the environment through overuse of natural resources as
inputs or through their use as a sink for pollution. Such effects are called negative externalities
because they are usually non-market effects and therefore their costs are not part of market prices.
Negative externalities are one of the classic causes of market failure whereby the polluter does not
pay the full costs of their actions, and therefore these costs are called external costs. Externalities in
the agricultural sector have at least four features:

« their costs are often neglected,;

+ they often occur with a time lag;

« they often damage groups, whose interests are not well represented in political or
decision-making processes;

 the identity of the source of the externality is not always known.

For example, farmers generally have few incentives to prevent pesticides escaping to water
bodies, the atmosphere and to nearby nature as they transfer the full cost of cleaning up the
environmental consequences to society at large. In the same way, pesticide manufacturers do not
pay the full cost of all their products, as they do not suffer from any adverse side effects that may
occur. Partly as a result of lack of information, there is little agreement on the economic costs of
externalities in agriculture. Some authors suggest that the current system of economic calculations
grossly underestimates the current and future value of natural capital. Such valuation of ecosystem

services remains controversial because of methodological and measurement problems, and because



of its role in influencing public opinions and policy decisions. The great success of industrialized
agriculture in recent decades has masked significant negative externalities, many of which arise
from pesticide overuse and misuse. There are also growing concerns that such systems may not
reduce food poverty. Poor farmers, at least whilst they remain poor, need low-cost and readily
available technologies and practices to increase local food production. At the same time, land and
water degradation is increasingly posing a threat to food security and the livelihoods of rural people
who occupy degradation-prone lands. Some of the most significant environmental and health
problems center on the use of pesticides in agricultural systems.

Two things are now clear from evidence on the recent spread of agricultural sustainability:

e some technologies and social processes for local scale adoption of more sustainable
agricultural practices are increasingly well-tested and established;

e the political conditions for the emergence of supportive policies are least well-established,
with only a very few examples of real progress.

Targeted country dialogues between government, the private sector, and civil society could
help identify and remove the barriers preventing investment into AgSustainability and offer
suggestions for private finance and business models — as well as policy changes and public finance
tools — that are needed to unlock private investment. Ukraine’s economy is the world’s fifth most
energy-intensive in the world, and energy efficiency is a major opportunity for low-carbon
investments across multiple sectors. Over two-thirds of the country’s infrastructure is outdated due
to a lack of modernization since the Soviet era, and energy efficiency measures are financially
attractive. For example, the payback time of changing an inefficient boiler to an efficient one is
typically less than two years, and internal rates of return can be over 50 percent for such projects.

Ukraine has an abundance of natural resources due to its size, and the investment potential
for power generation from renewables like biomass, solar PV, and wind energy is considerable.
Unfortunately, the country faces a complex geopolitical situation (Ukraine’s wind potential in the
Crimea), which hinders the expansion of its renewables sector. Although Ukraine faces several
economic and bureaucratic problems, in 2016 the country climbed 13 spots in the World Bank’s
Doing Business rankings to 83 out of 189 countries. There are also many investment opportunities
to help the country meet its new climate commitments, including renewable energy, energy
efficiency and climate-smart agriculture.

About renewable energy in Ukraine: IFC estimates that $3 billion will be invested in green
buildings by 2020. Data availability to assess the opportunities for low-carbon transportation
investments in Ukraine are scarce but IFC estimates a $10 billion investment opportunity for this
sector. Existing national priorities in transport emphasize improving the investment climate in this

sector by increasing standards and regulations, enhancing public governance efficiency,



refurbishing railways infrastructure facilities, and renewing the transport fleet. Ukraine has a strong
industrial sector. The steep increase in natural gas prices in Ukraine has put pressure on energy-
intensive sectors, such as cement and steel production, which are quite sensitive to price
fluctuations. Due to the high level of energy intensity and the presence of outdated technologies,
Ukraine’s potential for industrial energy efficiency measures is significant; it is estimated to be $2
billion by 2020. Ukraine adopted a National Renewable Energy Action Plan in October 2014, which
sets a target to increase the share of renewables in its final energy consumption to 11 percent by
2020. Renewable energy development in Ukraine is expected to continue, albeit at a slower pace.

Bioeconomy is on the advance globally. Many countries have by now enacted bioeconomy
strategies, including the USA, Canada, Germany, Great Britain, Finland, Sweden, Brazil, Argentina
and South Africa. Bioeconomy is considered a highly promising concept for renewal of the
economy, as well as a key basis for innovation policy. In accordance with their technological
strengths and their access to biological raw materials, the various countries have established various
focal points in the areas of innovation, bioenergy and the like. In order to better network the
activities existing in Europe, bioeconomy enjoys priority within the framework of the eighth EU
Framework Programme, Horizon 2020.

The biggest hurdle to achieving the sustainability goals is therefore the application and
implementation of new research results. Because although science has already gathered vast
amounts of data for instance for a more efficient and sustainable agriculture or waste avoidance or
biobased production approaches, there is an obvious lack of implementation of these results almost
everywhere - in industry as well as in everyday life.

Concluding the narrative about the sustainable development of world agriculture, | would
like to note that the task of increasing the sustainability of the agricultural business does not have a
simple solution. This process requires manufacturers to find the right combinations of those tools
that are available.

"There is no single right way to increase the sustainability of agriculture.” Agricultural
producers should consider all possible mechanisms of influence, as in any other business, "the
president of the plant protection department, BASF Markus Heldt, summed up the discussion.
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BIOEKOHOMIKA: MOKJIMBOCTI JJJIA BIOJIOTTYHOI'O I CTAJIOI O MAHEYTHBOIO.

Anomayin. 3pocmaroya yucenbHiCmb HACENEHHs C8IMY, 0OMeNCeHICMb pecypcié I NOMOUHY 3MIHY
KIiMamy cmaeiames nepeo NpoMUCIOBICIIO i CYCRITbCMBOM CepuosHi npobaemu. B maubymuvomy
Ham 0yOyms nompiOHi HOGI eKOHOMIYHI piuleHHs Ol NIOMPUMKU HAUWO20 NPOYBIMAHHA |
VAPAGNIHHA HaAwuMU pecypcamu. Bionosiono, eunuxac ooHe Knowoge NUMAHHA. K MU MOANCEMO
NOEOHYBAMU eKOHOMIYHE 3pocmanis 3i cmilkicmio? Cmamms po3ensaoae Oi0eKOHOMIKA 5K Cnocio,
AKULL MOJice 0ONOMO2MU HAM 3HAUMU 6I0N06I0I HA Ye NUMAHHS 3d OONOMO20K) EKOHOMIYHUX |
€KOJIO2IUHUX 38'3Ki8. 3a80sKU 6UKOpUCMAaHHIO OION02IYHUX pecypcie becneyisaem 0io-cmiukull i
exoHomiuHe 3pocmanns. bioexonomixa 6yde sidiepasamu 6axiciugy poib 6 NONMuYyi Cmanio2o
PO36UMKY, oOpicHmosanoi Ha maiubymHue. Bowa 3acnoeéana Ha egexmugHomy ma Ccmaiomy
BUKOPUCMAHHI  BIOHOBMI08AHOI  0ion02iuHOI cuposunu. Takum yuHOM, 0I0OEKOHOMIKA NPONOHYE
HOBAMOPCHKY 1 NEPCHNeKmMuUsHy albmepHaAmuey eKOHOMIYi, 3ACHO8AHOI 00Ci HA KONANUH BU0AX
namusea, Onisl AKUX pecypcHa 0asza NoGiibHO, ane GIpHO eucHaxcyemucs. bioexonomixa nosunna
nos'a3yeamu Hauly CilbCbKy Micyegicms, CLlbCbKe 20CN00apCcmeo I Jicose 20Cno0apcmeo 3
OCHOBHUMU NUMAHHAMU cmpameeii ypady. Ycniwmne npooosicenHs 3a0e3neyeHHsi NOCMABoK
CUPOBUHU O/l HUHILUHBOI eKOHOMIKU, 3aXUCTY HAUL020 KIIMAMY I HABKOIUUHBbO20 Cepedosuyd i He
8 0OCMAanHIO 4Yepey 8I0N0GI0AIbHO20 NPONO3UYILL 3pOCMAIOY020 HACENEHHs 3 O0CMAMHIM 1 300PO8UM
Xapuy8awHAM:  YCRiUlHe  OCBOEHHS — YUX  HAUBANCIUGIWUX — NpOoONeM  HeMONCAUgo  bOe3
bioekonomiueckou exonomiku. Knowoei crosa: cmanuii po3sumox, OioeKoHOMIKA, cmane CLibCbKe
eocnooapcmeo, cmpameeis  OioekonomikuKnouosi cnoea: cmane CilbCbKe 20CN00APCMEo,
30epexcentss CUlbCbKO20 20CN00apcmed, 30epediceHHs. TPYHMIB, poOodicmb I[PYHMIE, VNPAGIiHHS

IpyHmMamu, npozpama.
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BUOSKOHOMHKA: BO3MOXHOCTH JUJIA BUOJIOTMYECKOIO M YCTOHYHBOIO
BY/IVIJETO

Almomauuﬂ. Pacmyu;a}z YUCTIEHHOCMb HACEeNeHUA mupa, O0cpaHudYeHHoCnb pecypcoe u mexyuiee
UBMEHEeHUue Kaumama cmaesim neped NpOMbIUUIEHHOCMbIO U 061/1/;601’1’16‘0]!/1 cepbe3nbvle np06ﬂeMbl. B
Oyoywem Ham nompedYIOmcs HO8ble IKOHOMUYECKUEe peuleHus Ol NOO00ePHCAHUS HAULe2O
npoyeemarusl u ynpaeieHusl Hawumu pecypcamu. CoomeemcmeeHHo, B03HUKAem O00UH KII0YeBol
60NpOC. KAk Mbl MoOdIHCEM coUeEMANdb SKOHOMUYECKUL pocm ¢C yCWlOtZ%uGOCWlbIO? Cmamuws
paccmampueaent BUO3KOHOMUKy KdK cnoco6, KOI’)’lOpblZZ MOJICEN NOMOYb HAM HAUMU Omeemvl Ha
amom 60npoc C NOMOULbIO SKOHOMUYECKUX U IKOJIO2UHECKUX cesizell. Bﬂaeodap}z UCNoOJIb306AHUIO
ouonocuyeckux — pecypcog  becneyugaemcs — OUO-YCMOUYUBLIL U IKOHOMUYECKUL  POCHI.
buoskonomuxa 6Oyoem uepamv  8aNCHYIO pONb 8  NOAUMUKE  YCMOUYUBO20 — PA3BUMUS,
opuenmuposannou Ha Oyoywee. Ona 0CHOBAHA HA IPEHEKMUBHOM U YCMOUYUBOM UCNOIb30BAHUU
80300H08AEMO20 buono2u4ecko2o CblpbAL. Taxum 06pa30M, OUOIKOHOMUKA npedﬂaeaem
HOBAMOPCKYKO U NEPCHEKMUBHYIO AlbmepHAmugy 3IKOHOMUKE, OCHOBAHHOU 00 CUx nop Ha
uckonaembuvlx emdax monauea, oA Komopblx pecypCHas 6a3a MeaﬂeHHO, HO 6€pHO ucmouwiaemecsl.
Buoskonomuxa Oonodicna ceszviéamen HAuty CenvbCKyro MeCcniHocnib, CelbCKoe XO03AUCME0 U NecHoe
XO35UCMB0 C OCHOBHbLIMU eonpocamu cmpamecuu npasumelbCcmed. Yenewmnoe npodozzofceHue
obecnevenuss nocmagox Cblpbsl Ol HblHewHel IKOHOMUKU, 3auunmvl HAuwlezco Kiumama u
OKpydHcarowell cpedvl U He 8 NOCIeOHIoN oyepedb OMBEmMCMEEHH020 NPeOsloNCeHUs. PACYUe20
Hacenenuss ¢ 00CMamoyHbiM U 300p06blM numanuem. ycnewHoe o0CB80€eHUe Smux BAICHEUIUUIUX
I’lp06ﬂeM HeBO3MOJICHO 0e3 OuosKoHOMUYecKOl 3KoHomukuy. Knwouesvie cnosa: ycmoﬁqueoe
paseumue, 6u03KOHOMuKa, ycmoﬁuueoe cellbCcKkoe x03}111cm60, cmpamecus OUOIKOHOMUKU
BIOECONOMY: OPPORTUNITIES FOR A BIO-BASED AND SUSTAINABLE FUTURE
Annotation. Growing world population, scarce resources and ongoing climate change present
industry and society with major challenges. In the future, we will require new economic forms to
maintain our prosperity and to enable responsible handling of our resources. One key issue
accordingly emerges: how can we combine economic growth with sustainability? Article considers
Bioeconomy as a way which can help us to find answers to this question with economy and ecology
links. By the use of biological resources, it enables bio-based and sustainable economic growth.
Bioeconomy will play a prominent role in future-oriented sustainability policy. It is systematically
based on the efficient and sustainable use of renewable biological raw materials. In this way,
bioeconomy offers a pioneering and promising alternative to an economy based until now on fossil
fuels — for which the resource basis is slowly but surely being depleted. Bioeconomy have to link
our countryside, agriculture and forestry with the focal issues on the political agenda of the

government. The successful continuation of the assurance of supplies of raw materials for the



current economy, the protection of our climate and environment and not least the responsible
supply of a growing human population with sufficient and healthy food: the successful mastering of
these crucial challenges is not feasible without a bio-based economy. Bioeconomy, however, is not
a new development. For thousands of years, agriculture and forestry delivered renewable resources
and energy for the economy. Fossil raw materials came into being over millions of years. They are
the legacy of the creation of our planet with its wonderful and tremendous diversity. And this
biodiversity is much too precious to be depleted within only a few generations.
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