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In the past decade, bioeconomy has gained momentum as a new strategy for fostering innovation, sustainable
development and green growth in industrialized and emerging economies. Published in 2009, the OECD
strategy «The Bioeconomy to 2030: Designing a Policy Agenda» gave an important stimulus to the development
of national and regional bioeconomy strategies. The bioeconomy can be defined as an economy based on the
sustainable production and conversion of renewable biomass into a range of bio-based products, chemicals,
and energy. The article presents a comparative overview of the strategies and policies for developing
a bioeconomy. The analysis shows that a common direction for the bioeconomy, based on research and
technological innovation is developing promptly in the world.
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Problem formulation. The world economy
is experiencing dramatic changes. The key
issues for the future appear to be increasing human
demands (food, energy, environmental public
goods) that will put greater pressure on natural
resources, exacerbating old scarcities and leading
to new ones (water, biomasses, environmental
quality) [1].

In 2030, the world will need 50% more food,
45% more energy and 30% more water than today
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[3]. The growing demand will result in a scarcity
of natural resources and push their prices up. The
availability of raw materials and the efficiency
of their use will thus become a new competitive
advantage. Increasing environmental awareness
and more stringent legislation will also be drivers
in the manufacture of products that have a less
harmful impact on the environment.

This global development lays the foundation for
a change towards bioeconomy. The bioeconomy is
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not a new industry; it is a combination of several
primary production and refining sectors and end
product markets. Typical features of thoe bioeco-
nomy include the use of renewable, bio-based
natural resources, environmentally friendly clean
technologies and efficient recycling of materials. It
is justified to refer to the transition from a fossil
economy to a bioeconomy as the new wave of eco-
nomic development (Figure 1).
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Fig. 1. Bioeconomy will be the next wave of economy
Source: [4]

Bioeconomy development is driven by chang-
ing consumer behaviour and a need to secure the
preconditions for human well-being. As a result of
the concern over the environment and scarcity of
non-renewable raw materials, including metals and
oil, the use of biomasses in the economy and across
society will increase. Biomasses from the forests,
fields and water systems will offer solutions for
more diverse needs as the prices of non-renewable
raw materials go up [4].

In this context, the concept of bioeconomy (or
bio-economy, or bio-based economy) has emerged
as a key strategy to match human needs while
facing resource efficiency requirements, based on
the sustainable exploitation of biological resources.
Actually the definition of the term ‘bioeconomy’ is
still a matter of discussion [1, 2].

Analysis of the researches and publications.
Among the research and publications in the field
of bioeconomy strategy I have to provide works of
Organisation for Economic Co-operation and De-
velopment, European Union et al.

Unresolved parts of the general problem. Bioec-
onomy is the result of an innovative revolution in
the field of biological sciences. It is directly linked
to inventions and to the development and use of
biological processes in areas of human health, of
productivity in agriculture and livestock, and of bi-
otechnology. And so it involves a number of indus-
trial sectors. Opportunities for the global growth of
bioeconomy are related to population increase and
aging, to income per capita, to the need to increase
supplies of food, healthcare, energy and drinking
water, and to matters of climate change.

The last few years have witnessed an exponen-
tial growth in both political and commercial mo-
mentum for the concept of the bioeconomy. The
commitment to designing and supporting policies
for the implementation of the concept runs high,;
institutions including national governments, the
EU and the OECD have laid out long-term strate-
gies to harness the progress in biological resource
technologies for sustainable economic growth and
improvements in physical and socio-economic
welfare [5].

The transition from a fossil fuel-dependent
development paradigm towards a development
path that takes advantage of bio-based resources
and new innovations within biochemistry and the
life sciences is prompting the formulation of new
strategies and policies [12].

Setting tasks. The aim of this study is to ana-
lyze national strategies and policies regarding the
development of a bioeconomy.

Statement of the main material of the study.
The 21st century is characterised by major chal-
lenges. A growing global population needs to be
fed sufficiently and healthily, with usable agricul-
tural areas limited. Climate change makes it nec-
essary to limit emissions of greenhouse gases, and
the globally continuing loss of soil fertility and bi-
odiversity demands measures to counteract these
developments. The finite nature of raw materials
of fossil origin, an increasing demand for raw ma-
terials, and political uncertainties: these factors
will all be reflected in the market, making it es-
sential to tap new sources of raw materials and to
make use of alternatives. Thus new concepts for an
enduring and safe supply of energy and raw ma-
terials, including the use of sustainably produced
biomass, take on growing significance. The knowl-
edge-based bio-economy offers the opportunity
to make an important contribution to mastering
these challenges and simultaneously to strengthen
international economic competitiveness [7].

The field of bio-economy is developing rapidly.
Today there is a variety of related technologies
and raw materials on offer, and many more are
not yet utilised. These technologies interconnect
and work in symbiosis supporting each other —
waste from one process is a fuel for another. Many
technologies also operate on the sideflows or waste
from other processes and provide side benefits
such as reduced nutrient emissions. Bio-economic
solutions use raw materials that have significant
side-benefits and provide local jobs while reducing
waste amounts and waste management costs. This
forms an industry complex in a technical, commer-
cial and social sense [8].

Governments worldwide are increasingly focus-
ing on the development of national and interna-
tional bioeconomies in order to address a growing
number of major social, environmental and eco-
nomic challenges. These bioeconomies purported-
ly create new employment opportunities, assist in
climate change mitigation, and promote resource
efficiency. Concurrent to the rise of this corpo-
rate-driven bio-based strategy, societies across the
planet are struggling with converging crises in the
areas of food, energy, climate and finance [9].

The onset of publications of national bioecono-
my strategies and policies can be, at least partly,
attributed to the publication of the Organisation for
Economic Cooperation and Development (OECD)
document «The Bioeconomy to 2030: Designing a
Policy Agenda» [13], which states that progress in
biological sciences can now offer solutions for many
health and resource-related issues that the world is
facing. These technologies can provide a motor for
increased sustainability in economies but defining a
policy agenda is required to implement the research
findings and innovations that are the basis of a BE.
The OECD strongly suggests that both the public
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and the private sectors must take active roles in
designing such an agenda in order to maximize the
full potential of the bioeconomy [12].

In Europe, the European Union can be seen
as the key driver of national bioeconomy policy
strategies [11]. The EU strategy presented in 2012
is entitled «Innovating for Sustainable Growth:
A Bioeconomy for Europe» and it is divided into
two documents: a communication [14] and a work-
ing document [15]. The former sets the scene and
presents the strategy and the working plan. The
latter presents the action plan in more detail and
also presents some scenarios and policy interaction
that arises from the strategy document [12]. Ad-
ditionally, the Horizon 2020 program (2014—2020)
provided the basis for further development of na-
tional research and innovation strategies in Europe.
To date, three holistic bioeconomy strategies have
been developed in Europe (Finland, Germany, the
West Nordic Countries). Most European countries,
however, focus on research and innovation strate-
gies that relate significantly to bioeconomy issues.
Furthermore, bioeconomy in European countries is
often treated within the wider context of green
or blue growth strategies, and most recently with
strategies focusing on the circular economy [11].

Some of the emerging economies in Asia are
rated among the most innovative countries in the
world. Therefore, it is not surprising to find bioec-
onomy development in policy strategies fostering
high-tech, emerging industries and industrial in-
novation in Malaysia, South Korea, India, Japan
and China. Thailand and Sri Lanka, inspired by
these policies, have also developed biotechnology
and bioindustry strategies. In contrast, Austral-
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ia and New Zealand are concentrateing more on
further growth and value creation in their impor-
tant primary industries. Indonesia is also focused
on agricultural value chains but with a view to
managing the supply of energy and food on the
decentralized archipelago [11].

The «National Bioeconomy Blueprint» [16] for
the USA was released in 2012, and it is divided
into two distinctive parts. The first describes the
background and impact of the current BE in the
USA and the second deals with the strategic ob-
jectives. This is a policy document that describes
the actions of the government in the area of the
BE earlier, today and in the future. A BE is based
on the use of research and innovation in the bi-
ological sciences to create economic activity and
public benefit. The driving forces behind the BE
are economic growth, societal benefits, health and
environment, as well as the USA being a leading
nation in the field [12].

Policy strategies that refer to bioeconomy de-
velopment in Middle and South America are main-
ly characterized by promoting the capitalization of
the countries’ large amount of natural resources.
Countries like Argentina, Brazil, Colombia, Mex-
ico, Paraguay and Uruguay have defined their
perspectives on the opportunities provided by the
bioeconomy. Whereas Brazil and Argentina are
among the leaders in bioenergy production and
are among the top five users of genetically modi-
fied crops, others, like Colombia and Urugay, have
taken first steps in the knowledge-based bioeco-
nomy (bioprospecting, agricultural technologies).
Currently, the countries in Latin America do not
share a common vision on bioeconomy. Bioecono-

@ dedicated biosconomy sUategy
partial bioecon omy siategy
(e L g dustry. regionel
bioeconomy strategy under development

= —
»
L ]
r ’f} .
——n
=9 =T
\ 4 o
- ==
| =
e —|
a i g -

Fig. 2. Bioeconomy Strategies Around the World

Source: German Bioeconomy Council, June 2015 [6]
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my is rather treated within the wider context of
green growth, bioenergy or biotechnology strate-
gies. A first attempt to establish a regional roadm-
ap for bioeconomy development is provided by
the ALCUE-KBBE project, a bi-regional platform,
which promotes bioconomy-related collaboration.
The platform is funded by the European Commis-
sion’s 7th Framework Program for Research and
Technology Development [11].

Conclusions and proposals. Bioeconomy offers
a new paradigm for long-term sustainable devel-
opment in the 21st century. Its driver involves a
rapid increase in the opportunities offered by the
biological sciences, and their use to resolve com-
plex and weighty problems. Meeting this chal-
lenge requires knowhow and strategic planning
on the part of governments, companies, academia

and society, on a global scale. It is essential that an
innovative and appropriate regulatory framework
be structured to allow Bioeconomy to function.
The establishment of a political agenda for biosci-
ence should guarantee good governance practices,
international cooperation and competitiveness, so
that biotechnological innovations can contribute
to new and better products, benefiting various
aspects of human existence. The development of
the Bioeconomy is likely to be impacted by public
support for regulation, intellectual property and
social attitudes, and research, development and
innovation (R&D&I) efforts. Its creation depends
on an advanced understanding of genes and of
complex cellular processes, the use of renewable
biomass and the multi-sectorial integration of ap-
plied biotechnology.
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Hoopiscormii B.I.

Binoxpemnennit ninposnin HYBIIl Ykpaion
«BospcbKMil KOJIENK €KOJIOTil i MPUPOTHUX pecypciB»
Hobpiscbka M.B.

Hanionansanit yHiBepcureT 6iopecypciB i IpupogoKoOprCcTyBaHHA YKpainm

OIJISA BIOEKOHOMIYHMX CTPATETIN B CBITI

Anorangisa

B ocranne pecaruiirrta GioekoHoMika Habupae ob0epTiB B AKOCTI HOBOI cTparerii AJyid CTUMYJIIOBaHHSA
IHHOBAIliJl, CTAJIOr0 PO3BUTKY Ta 3€JIEHOT'0 3POCTAaHHSA B IIPOMMCJIOBO PO3BMHEHNX KpaiHax i kpainax, o pos-
BuBarThcA. OnybiikoBana B 2009 poui crpateria OECP «Bioekonomika 10 2030 poKy: po3poOKa IOJiTMYHOTO
MOPAAKY IEHHOTO» CTaJjla BasKJIMBMM CTHMYJIOM JIJIf PO3BUTKY HAIlIOHAJBHMX 1 PEriOHaJBHMX CTPaTETiil
b6ioexoHoMmikn. BioekoHoMmika mMoske OyTm BM3HAUeHA fAK €KOHOMiKa, 3aCHOBaHA Ha CTIIKOMY BMPOOHUIITBI
Ta IIePeTBOPEHHI BigHOBIIIOBaHOI 6ioMacy B niama3oH 6i0-IPOAYKTIB, XiMiuHMX pedoBMH i eHeprii. ¥ crarTi
IIpeACTaBJIEHNI IOPIBHAJIBHMII OIJIAJ CTPaTeriyl Ta MOJITHKM B o0JsacTi po3BUTKY Oi0eKOHOMIiKNM. AHaJi3
IIOKa3ye, 110 3araJbHUil HANPAMOK AJd 6i0eKOHOMiKM, Ha OCHOBI HAaYKOBMX IOCJIIYKEHb i TEXHOJOTIYHUX
iHHOBaIli}l CTPIMKO PO3BMBAETLCA B CBITI.

KaouoBi cioBa: crparteria, mosiTuka, OioekoHoMmika, OioeHepretuka, Oiomaca, €Bpomericbkuit Coroa,
Opranizalisa eKOHOMIYHOTO CIiBPOOITHUIITBA T4 PO3BUTKY.

Hoopueckuii B.I.

O6ocobsiennoe noppaznenenne HYBull Ykpannas:

«BOAPCKNUI KOJIeI3K SKOJOTUY ¥ IIPUPOIHBIX PECYPCOB»

JHobopueckas M.B.

HanyonasbHBIN yHUBEPCUTET 0MOPECYPCOB ¥ IIPVPOJIOIIOIB30BaAHNA Y KPAHBI

OB30P BIOOKOHOMIYECKUX CTPATETUIT B MIPE

AnHOTaAIIA

B mocnennee pecatmietre O0MOPKOHOMMKA HabupaeT 0OOpPOTHI B KadyecTBe HOBOW CTpaTeruu MIJIA CTUMY-
JII/IpOBaHI/IH I/IHHOBaIlI/H‘/JI, yCTOI‘/JI‘-H/IBOI‘O paSBI/ITI/IH 1 3eJIeHOIo pOCTa B HpOMI)IH_IJIeHHO paSBI/ITbIX CTpaHaX n
pasBuBaromuxca crpanax. OnybamukoBannas B 2009 rogy crparerna OOCP «Buoskonomuka go 2030 roxpa:
paspaboTKka MOJUTUYIECKON ITOBECTKM IHA» CTaJia BasKHBIM CTUMYJIOM [JIA Pa3BUTHUA HAI[MOHAJIBHBIX M PErv-
OHAJILHBIX CTPATEruil OMOIKOHOMUKI. BMOSKOHOMMKA MOMKET OBITH ONpefiesieHa KaK DKOHOMMKA, OCHOBAaHHAS
Ha YCTOMYMBOM IIPOM3BOJICTBE U IpeobpasoBaHmy BO30OHOBJIAEMOI OG1oOMacchl B qMana3oH OMO-IIPOAYKTOB,
XUMUUECKNUX BEINIECTB U DHEPTMU. B cTaThe MpeCcTaBJEH CPaBHUTEJBHBIN 0030p CTpaTernii M MOJUTUKU B
obstacTy pas3BUTUA OMOIKOHOMMKM. AHaJyM3 MIOKAa3bIBAET, YTO O0Iee HaIlpaBJieHVEe IJiA OMODPKOHOMUKM, Ha
OCHOBE HAayYHBIX JICCJIEOBAHUI ¥ TEXHOJOIMYECKUX VMHHOBALMI CTPEMUTEJILHO Pa3BUBAETCA B MUPE.
KaoueBble ciioBa: cTpaTerus, IOJITHKA, OMODKOHOMIKA, O1osHepreTrnKa, buomacca, Esponerickuit Coros, Op-
TraHMBaIMA Y9KOHOMUYECKOTO COTPYAHMUYECTBA U PAa3BUTHA.





