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« Terminology

* EU bioeconomy strategy

 Lithuania’s bioeconomy sector overview
* Blue bioeconomy

« Emerging technologies
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- Biotechnology - the application of life science and technology to living organismes,
as well as parts, products and models thereof, to alter living or non-living materials
for the production of knowledge, goods and services

— a branch of science (such as biology, medicine, biochemistry and
more) that deals with living organisms and life processes

- Bioeconomy - covers all sectors and systems that rely on biological resources
(animals, plants, micro-organisms and derived biomass, including organic waste),
their functions and principles.

« Circular Economy — economic model of production and consumption, which
involves sharing, leasing, reusing, repairing, refurbishing and recycling existing
materials and products as long as possible. In this way, the life cycle of products is
extended.
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Main branches of biotechnology sector -

and diagnostic tools

lndustrial biotechnology uses enzymes and mlcroorgamsms to make bio-based products in
sectors such as chemncals food and feed detergents, papers and pulp, textnles and
bioenergy. : . : j .

' Agricultural Biotechnologv encompasses envuronmental protectlon issues, modern plant
breeding techniques, targeted blotechnologlcal ways to improve: plants with - desurable
characteristics. .

Marlne blotechnology explouts the dlverS|ty found in marine envnronments many of which
i have no equuvalent on'land, m ways which enable new: materlals to'be: reallzed """ G R

More branches of Biotechnology exist, such as: yellow,
grey, gold, brown, violet and black.



* The bioeconomy covers all sectors and systems
that rely on biological resources their functions and
principles.

It includes and interlinks: land and marine
ecosystems and the services they provide; all
primary production sectors that use and produce
biological resources (agriculture, forestry, fisheries
and aquaculture); and all economic and industrial
sectors that use biological resources and processes
to produce food, feed, bio-based products,
energy and services

To be successful, the European bioeconomy needs
to have sustainability and circularity at its heart.
This will drive the renewal of our industries, the
modernization of our primary production systems,
the protection of the environment and will
enhance biodiversity.
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« Circular and bioeconomy policies have . . .
strong thematic links, both having, for Bioeconomy: More than Circular Economy

example, food waste, biomass and bio-

, '
based products as areas of intervention. Siosconoms comovtories ||« now st
:gz\r/‘;vg’afgig resources o altie &propemes m “."89 mpatibl
M ° . . . © Climate friendly :g: mpatible " ppclli;:;tlo
» Circular economy policies are aiming at

closing the loop of resources as much as
possible Shoniee, ey

Organic

« The bioeconomy comprises any value 7 = =
chain that uses biomaterial and products e
Food &

from agricultural, aquatic or forestry Crorestry Biomass Processing Foud
sources as a starting point. Shifting from
non-renewable resources to biomaterial is / \

Organic

an important innovation aspect of the . _u . i _a
circular economy agenda. The . | [ Rt J

. " * new efficient, short pathways * food quality and safety
® precision agriculture

bioeconomy and the circular economy L oo L A Tl

.  bioactive phytochemicals
© robotics and automation

e elimination of harsh chemicals  food nutrients with new functionality

. e artificial intelligence ® lower temperature
are thus conceptually linked
. © soil sensors, plant sensors, animal sensors © from oxidation to reduction
® low cost genotyping, gene editing
i eedin

* high efficiency
© next generation breeding o synthetic biology
* microbiota in livestock and environment

* higher conversion efficiency: increase output
while reducing impact on the environment
© sustainable intensification . "
\. J/ Bioeconomy Circular Economy Graphic available at © —Institute.eu | 2016

bio-based.eu/graphics




EU Bioeconomy strategy (updated 2018)
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The 2018 update of the Bioeconomy Strategy
proposes a three-fiered action plan to scale up
the bio-based sectors, to spread it rapidly across
the whole of Europe, and to understand the
ecological boundaries of the bioeconomy.

5 GOALS:
« Ensure food and nutrition security

LONG TERM

« Manage natural resources sustainably : SUSTAINABLE
‘ . ‘DEVELOPMENTA
« Reduce dependence on non-renewable, » R =
unsustainable resources e
.- sustainableconsu
« Limit and adapt to climate change d 4 r 30N

« Strengthen European competitiveness and igc Raee e

. Ofr g ANS
create jobs EAS & OCE

Source: A sustainable bioeconomy for Europe (link)


https://op.europa.eu/en/publication-detail/-/publication/edace3e3-e189-11e8-b690-01aa75ed71a1/language-en/format-PDF/source-149755478
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* Increased demand of biomass and bio-based products

Based on “Blue bioeconomy report” by EC Joint Research Center,
collected data shows rapid increase in demand in the
aguaculture sector (between 2004 and 2014 world production
increased by 76%)

* Increased demand in renewable energy
EU imports energy resources for 1 billion Eur per day and could
significally benefit form bioenergy generated in the EU.

* Increased demand of sustainable products

9 of 10 Europeans (94%) states that environmental protection is
Important, 56% - highly important. 77% of Europeans are ready to
pay more for environmentally friendly products. ( )


https://ec.europa.eu/environment/eurobarometers_en.htm

Bloeconomy In European Union
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« Strengthen and scale up the biobased sectors

» Deploy local bioeconomies rapidly across the whole of
Europe

» Understand the ecological boundaries of the bioeconomy

EU and non-EU countries with a national bioeconomy
strategy: Austria, Finland, France, Germany, Ireland, Italy,
Latvia, the Netherlands, Spain, Norway and United Kingdom
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« Bloeconomy generated 4.7 billion Eur and accounted for
12.8% of Lithuania’s GDP.

* Bloeconomy sector employs 234.400 people (17.6% of all
working citizens) in Lithuanian (2015 data)

* In 2016 bioeconomy product export reached 9.9 billion
Eur, 43.7% of all exports in Lithuania.

* In biomasss production sectors Lithuanian ranks 6™ among
EU-28 countries and 15t in the fully biomass-based
manufacturing sectors (according o GDP concentration)



Bioeconomy subsector Contribution to Number of
GDP (2015) employees (2015)

Biomass production

Agriculture (crops and livestock)

Forestry and logging

Fisheries and aquaculture

Fully biomass-based manufacturing

Manufacture of food products, beverages and tobacco
Manufacture of wood and wood products
Manufacture of paper and paper products

Partly biomass-based manufacturing

Manufacture of textiles, clothing and leather products
Manufacture of chemical products

Manufacture of drugs and pharmaceuticals
Manufacture of furniture and other products

2.79%
0.55%
0.08%

4.05%
1.24%
0.49%

1.01%
0.14%
0.37%
2.08%
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« Unlocking the potential of biomass value chains
» Ecological and functional foods

* Environmentally friendly products form the wood, textile
and chemical industries made from raw materials of
biological origin

 Infroduction of industrial symbiosis and use of bio-based
raw materials for the production of value-added products

« Use of biowaste generated in the biomass production and
processing sectors for biogas and biofuel production

» Development and production of bioplastics and
development of biodegradation solutions
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- Development of biotechnological tools and their
application in bioindusiry
* Molecular biology tools
* Industrial enzymes

. Microorgqnismg _I 947b||||0nEur ______________________ _________ ____________________ ______

Revenue of blotech sector in Lithuania for 2020

87%

.................... ......... ............... St gOWth ..... 2020 ........ .................... ......

e value created by ch mploy

*LBTA data 2020
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» Blue biotechnology is the application of science and technology to
living aquatic organisms for the production of knowledge, goods
and services

» Blue bioeconomy incorporates any economic activity association
with the use of renewable aquatic biological resources to make
products:

 Novel foods

« Food additives

« Animal feeds

« Nutraceuticals

 Pharmaceuticals

« Cosmetics

« Materials (clothes and construction materials)
* Energy
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 Plan cell technology - technologies that can

transform plant science to address the .
challenges of new biology for human nutrition, S
environment and commercial uses. Gt Kbt T o

* Plant cell cultures provide an atfractive route ST Gk Pyt
to obtain highly valuable plant-derived el
products, such as flavours, fragrances, E T
alkaloids, pigments and pharmaceuticals that reknmrine | MGG | e
are expensive to synthesise chemically and Ee T~ pi—
that naturally occur only at low S s
concentrations. Plant cell cultures are a St e
potential source for the production of high- I B
value secondary metabolites. N el

! " by EUMOFA 2020


https://www.eumofa.eu/documents/20178/84590/blue+bioeconomy.pdf/f5a87949-c541-416b-16e7-521155cdff06?t=1608051570785
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- focuses on the production of agquaculture
products from cell cultures using a combination of biotechnology,
tissue engineering, molecular biology, and synthetic biology to
create and design new methods of producing proteins, fats, and
tissues that would otherwise come from traditional agriculture.

Figure 3.10: Cell-based seafood production
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https://www.eumofa.eu/documents/20178/84590/blue+bioeconomy.pdf/f5a87949-c541-416b-16e7-521155cdff06?t=1608051570785
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Contact us:
Lithuanian biotechnology association

//

Ph: +37060474089
www.lbta.lf

< LBTA
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