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Forest and other wooded Iand:A
42% of total EU land

Forest-based industries provide -
| 3.5 million jobs I
=~ v A |ot of diversity across Europe il




o i Sy S il
: , i . ’ , “,'
ot - o> ﬂ,p- :".43?
M

"77 » S

Welcome to the forest! 28 " S Beyand Wood &

The multiple sérvices provlded "M ﬂ’@”’-
.

What do you see in the
picture?

s A
& - Place for recreation?
- Biodiversity?
- Carbon sequestration?
- Carbon storage?
- Protection of soil and water?
- Wildlife?
| - Wood for buildings, furniture
. orenergy?
- Air quality?
- - Quality of life?
B - Mushrooms?
fel - Bear’s garlic?

All of the above?
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http://ec.europa.eu/environment/forests/conference.htm



http://ec.europa.eu/environment/forests/conference.htm

g

" : ~, 2
~ _:; ’(
.f

.I‘\?'-rrv 3

“‘Beyonq Wood ""'_

A
The multlple servnces provi

(~
R

“Wood remains the main source of financial revenue from forests and forest biomass
represents the most important source of renewable energy in the EU. However, forests also
provide a large range of other products, such as cork, resins, mushrooms, nuts, game or
berries as well as ecosystem services whose value is increasingly recognised on the market.

Taken altogether, the value of these forest ecosystem services is a multiple of the value of
wood production alone, and their contribution to employment, wealth and well-being is
significant.

So far, the only 'negative emissions' process that works at scale and can be manipulated by

humans is the carbon sink of land. .

Vice-President Katainen
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Recreation, tourism, hunting

“Finland is a good example: timber and forestry are more important than for any other
European country, given the extent of the country's forests. But this does not mean that
Finnish forests are to be treated as wood production facilities only. The country's summer
house culture and public access rights of forests have fostered in the Finnish people a close
relationship with nature, its values and its processes. The start of the berry picking season
around July is something most Finnish families are looking forward to.”

Vice-President Katainen
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New innovative products

“So-called bio-based products, i.e. those from bio-refineries in which wood (or other)
biomass is refined instead of fossil fuels, can replace many of their fossil-based
counterparts. This applies not only to low-value bio-fuels but moreover to higher-value
bio-plastics, bio-textiles, bio-medicines, bio-cosmetics”

Vice-President Katainen




*%’7' ¥
Aﬂ'”*
%5 3 Beyond Wood —

'hv' s'

The multlple servuces provnded by Eur

Sustainability

“The Commission’s revision of the Renewable Energy Directive should not only ensure that
wood and other biomass used for bio-energy be from sustainable sources but also that they be
used sustainably, i.e. efficiently, so that less be needed overall. This fits with the principles of
the Circular Economy, which also seeks to encourage the cascading use of wood, i.e. use,
then re-use or recycling before energetic use.”

Vice-President Katainen

10
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Sustainable management and use of forests

“In the forest-based sector, a vast range of specialised SMEs are currently providing key
services on e.q. forest mapping and management planning; eco-tourism; nature and
landscape conservation and management studies; forest health and risk management
services; development of forestry infrastructure; harvesting, processing and marketing of
forest-based products; etc. Their role in essential in advancing the forest-based bioeconomy,
which is an essential part of rural economies in Europe. Innovative solutions applicable
throughout the forest-based value chains are specifically expected from their side.”

Vice-President Katainen
11
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Europe’s forest ecosystems
State and trends
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Why are forests important?

Forest ecosystem services

Provisioning
services

Timber/fibres

Fuelwood

Food

Clean water

Medecines

Genetic resources

Regulating
services

Climate
regulation
Water regulation
Noise regulation
Clean air
Pollination

Nutrient cycling Spatial structure Soil formation

Cultural services

Supporting services /forest ecosystem functions

Recreation
Ecotourism
Aesthetic
Inspirational
Edicational
Heritage
Spiritual and
religious

Primary production
tuspeen Errarorreet Ages|

Climate ange -
Is Norway spruce on its way out of

%3
0 BUN0a U

Major pressures of forest

Qver-
exploitation of
timber and
non-wood
products,
recreation and
tourism, game
OVergrazing

ecosystem changes

Changes in
temperature
and
precipitation,
extremes
events,
drought, frost,
floods, storms,
forest fires

Increased
number of
invasive alien
species

Conversion to

agriculture,
urbanisation,
fragmentation,
land take

Nitrogen

enrichment,
acidification,
air pollution,
contamination
heavy metals,
critical levels of
ozone

Ecropmas Environrmmet Agancy #
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2.1 Carbon balance (forests & HWPs)

above & belowground biomass
stock + increment

|
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vegetation
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tree biomass ]

Different perspectives on forests in the
context of addressing climate change

beyond wood — the multiple services
provided by Europe’s forests
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Is bioenergy from forests carbon neutral? — prer e

e

Message 1. Climate change
Forest carbon sink and storage are
dynamic and depend on management

The carbon neutrality argument:

Burning of forest biomass causes CO, emissions but they are eliminated
the growth of new trees implying that in the long run sustainable forest
is carbon neutral and excellent source of renewable energy compared to r

fossil fuels A. Forest carbon sink has been increasing in EU28 during recent

decades due to increases in nitrogen deposition and
temperature, afforestation and improved management
(increases in stand density)

Problems in carbon neutrality argument:

1. It may take 20-300 years before the released CO, is stored in new tr
2. CO, emissions per produced energy unit from forest hiomass are 1.
times higher compared to natural gas and coal
3. Inthe long run comparisons with fossil fuels may be misleading
because of new low carbon energy technology may become availab
4. The possibilities to actively increase carbon storage in forests are
neglected

B. However, climate change already affects negatively the forests:
their resilience should be ensured to maintain the carbon sink
A. Drought, storms, pests, diseases

B. Adaptive, active management tools (continuous cover forestry,
multiple species stands, rotation times, genetic diversity)

C. Notonly CO, feedbacks are important = Full climate impact of
forests shoufd be evaluated

D. Is utilization of forests and forest bioenergy carbon neutral?
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Carbon capture and storage (CCS)

Climate expert calls for decarbonisation tech
to help meet Paris targets
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Carbon Brief takes a closer look - in alphabetic order - at 10 of the most frequently

propaosed NETs, which you can also see in the infographic at the top of the page
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Explainer: 10 ways ‘negative
emissions’ could slow climate
change
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The Parls Agreement, adopted at the COP21 climate talks
in December, sets out a global aim to limit average global

surface temperatures to “well below 2C" above pre-

06:68
carbonbrieforg

FEATURES Explainer: 10 ways ‘negative emissions’ could siow

Afforestation and reforestation

Afforestation means planting trees where there were previously none.
Reforestation means restoring areas where the trees have been cut down or
degraded. Because trees take up CO; from the atmosphere as they grow, planting
more trees means boosting how much CO; forests absorb and store. As a method
of removing CO; from the atmosphere, this is one of the most feasible options,

although it still has drawbacks and uncertainties.

Reforestation is almost universally desirable in its own right, particularly if it
means re-planting native trees, and is already widely recognised and used to
tackle climate change. Many countries are already practising it, such as Brazil,
which has pledged to restore 12m hectares of forest. The UN's Clean
Development Mechanism provides a financial incentive for countries to increase

their forest stocks.

Estimates suggest that afforestation and reforestation can sequester CO; at a
rate of 3.7 tonnes per hectare per year, and comes with an associated cost of $20-

100 per tonne.

One potential obstacle to afforestation is land availability and suitability. This
depends on a range of factors, including global population, diet, the efficiency
and intensity of agriculture, and rising competition from bioenergy. Planting
vast areas of forests could also cause complex changes in cloud cover,
reflectivity, and the soil-water balance. All of these could also have an impact on

the Earth’s climate.




Nature-based solutions
Eco-system services
Non-wood forest products (NWFP)
Innovative wood value chains

(nanocellulose, Tree-Shirts, -
@ biobased construction) Li
: Forest-based industries in BBI
Bioenergy
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Conclusions

What is bioeconomy

EU bioeconomy facts and figures

Why EU Bioeconomy strategy?

What is EU Bioeconomy policy?

Bioeconomy and Horizon 2020

Investments, markets and regulatory environment
EU Bioeconomy strategy review

EU regions are key players for the bioeconomy

10 The food pillar of the bioeconomy

11. Looking forward: Rising interfaces and new complexities
12. Flashlights: Bioeconomy today, or maybe tomorrow?
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Key takeaways

Bioeconomy concept is getting stronger in Europe and globally due to
expected environmental, economic and social impacts, such as on jobs,
climate change and food security.

In Europe, it is part of important EU Policies such as circular economy,
industrial renaissance and renewable energy and resource policies, also
increasingly on national level, with research and innovation supported
under...

...priorities of EU Horizon 2020 programme (2014-2020) - Societal
Challenge 2 and in separate but complementary industry-led programme
BBI JTI

We need to take into account framework conditions (e.g. standards,
national policies and priorities, access to finance) in order to deliver fully
on the expectations of the Bioeconomy concept.
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Key takeaways (2)

Forests cover over 40% of EU land area. EU forest-based sector accounts for up
to four million jobs, mostly in rural areas. Forest-based products represent ca.
8% EU manufacturing added value, with further potential

Beyond high value of wood and non-wood products, forests are crucial
ecosystems, supplying key services for society: climate change mitigation, soil
and water protection, biodiversity, clean air, leisure and recreation.

Sustainable management of forests and provision of ecosystem services are
shared challenges and political objectives at European level, including for
research and innovation policy. There is a significant portfolio of research
projects under FP7 and Horizon 2020.

EU Bioeconomy Strategy is currently under review. MS input in this process
will be much appreciated. The Strategy will be updated, if deemed necessary, to
better encompass decarbonisation and circularity while also promoting industrial
renaissance, dynamic regional economies and the renewal of key sectors (agri-
food, forestry, waste, marine, chemical, construction).
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Conclusions (1)

Bioeconomy is gaining momentum, with several EU Member States
currently developing national bioeconomy strategies (following the good
examples set by Finland and Sweden), and with a variety of research and
innovation funding opportunities available at EU level via Horizon 2020, the
Structural Funds (ESIF) and also via the Juncker Fund for strategic
investments (EFSI).

Forest-based sector is, and remains, important for the development
of EU policies in general, including for research and innovation policy.
There is a significant portfolio of research and innovation projects, and
coordination activities, under FP7 and under Horizon 2020, through a number
of instruments launched under the annual work programmes, including the
Joint Undertaking Bio-Based Industries (BBI).

Supporting the role of the forest-based sector in the Bioeconomy is
instrumental in reaching a number of EU’s goals, including the
strengthening of Europe’s competitiveness and the stimulation of investment
for job creation (Item 1 in Juncker's Agenda for Jobs, Growth, Fairness and
Democratic Change). 21
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Conclusions (2)

Finnish and Swedish support to the bioeconomy is important and
appreciated, with national and supra-regional bioeconomy strategies and
initiatives building on the initiatives already undertaken at EU level, in
particular the European Bioeconomy Strategy.

European Bioeconomy Strategy is currently under review, also to
assess its contribution to the circular economy. It will update the strategy in
2017, if necessary, in order to better encompass decarbonisation and
circularity while also promoting industrial renaissance, dynamic regional
economies and the renewal of key sectors (agri-food, forestry, waste,
marine, chemical, construction, ...)

Very complex challenges require a high level of policy coordination
across a range of policies that are key to the bioeconomy. Defining a
coherent bioeconomy policy needs to be considered within the context of
climate, energy, and agriculture objectives (addressing food security, natural
resource scarcity, fossil resource dependence, etc.), while achieving
sustainable economic growth.

22
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Conclusions (3)

Role of forests in 'de/re-carbonisation’ of Europe is important in
context of EU energy and climate objectives. Forests have capacity to
sequestrate carbon in living biomass and soils, but also play a key role in
substitution of fossil fuels by both wood products (e.g. wood constructions)
and bioenergy. Based on the on-going work on this, the Commission will
come up with a legislative proposal for the sector Land use, land use change
and forestry (LULUCF) before the summer, and for the bioenergy next year

EFI plays an important role in conveying to its members key
messages on forest research and innovation at the pan-European
level, and also in helping shape EU policy development, through involvement
in various projects, stakeholder engagement activities and publications such
as "ThinkForest" forums.

Your views on the future of the bioeconomy and on what we can do
further at EU level are welcome. Furthermore, do you see specific aspects
related to the Bioeconomy (notably for forestry) that are limitedly treated the
Circular Economy package so far and would be relevant to be taken up in the
context of the EU Bioeconomy Strategy review? 23
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" The Bioeconomy
encompasses those
parts of the economy
that use renewable
biological resources
from land and sea to
produce food, bio-
materials, bio-energy
and bio-products.”

EU Bioeconomy Strategy, 2012

SUSTAINABLE
DEVELOPMENT

responsible development
with citizen

sustainable consumption
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LONG TERM
SUSTAINABLE
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responsible development
with citizen
sustainable consumption
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pm Using biological
resources to
produce
11}
more and better,
from less”

Bioeconomy .

/ Energy ' Oil dependency
CO2 emissions

Chemicals Wastes

Materials : (agriculture,
‘ fisheries, food)

NEW
REVENUE
GAINS
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Source: SCAR (Standing Committee on Agricultural Research)
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Research and innovation enable the creation of new bio-based
value chains

Primary production Waste

Sugar beets Algae Wood residues Biological waste Fish waste

Cosmetics Plastic bottles Dashboards Bio-based plastics =~ Pharmaceuticals

Natural colourants
for candy
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OUTLINE OF A CIRCULAR ECONOMY

= Bioeconomy

Presarve and enhance Renewables \ Finite materials
natural capital by controlling

finite stocks and balancing

renewable resource flows Regenerate Substitute matirials Virtualise Restore

ReSOLVE levers: regenerate,

virtualise, exchange Renewables flow management Stock management

it

Parts manu facturer

Blochemical ‘ ‘
feedstock Product mar ufacturer

Z Regereration Biosphere ‘ ‘

Optimise resource ylelds

by clrculating products,
components and materials
In use at the highest utility
at all times in both technical
and blological cycles
ReSOLVE levers: regenerate,

PRINCIPLE

Service piovider

=

share, optimise, loop Biogas Cascades
Collection Collection

Extraction of

biochemical

feedstock’
PRINCIPLE
3 ‘ )

Minimise systematic
Fostor system effectiveness leakage and negative
by revealing and designing externalities
out negative externalitios
1. Hunting and fatwng

All ReSOLVE levers 2. Can take bOth Post-harvest #nd POVL-CONWIMer waks &3 an Myt

Source: Ellen MacArthur Foundation, SUN. and McKinsey Center for
Dusinus and Envirosment: Deawing From Beaungart & MeDoaough,
Cradin to Cradie (C2C)




Comprehensive Concept of Circular Economy

from mining, farming,
carbon capture and utilization (CCU)
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Using research and innovation to produce renewable raw
materials sustainably in agriculture, forestry, fisheries and
aquaculture...
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Feedstocks, processes and products in a bioeconomy

Feedstocks

Processes

15t generation: Food
e.g. otlseeds

Thermochemical

e.g. pyrolysis

Products

an and 354 generation: Non-food

Dedicated crops
e.g lignocellulose, algae

Chemical
e.g. catalvtic processes, esterification

Chemicals
via platform chemicals or direct

Fine chemicals &

Pharmaceuticals
e.g. succinic acid

Co-products

» Food processing co-products
(e.g. beet pulp)

Waste
Solid
*  Municipal solid waste
(domestic and commercial)
» Agricultural and forestry
residues
* Industrial waste

Liquid

*  Organics in untreated water

Gas

 Industrial off gases(CO,, CHy)
» Landfill gas

Bioprocessing

Material production

Enzymatic Processes

* Fermentation
» Biocatalysis

Aerobic Conversion
e.g. Composting

Speciality chemicals
e.g. imonene (Fragrance)

Polymers ¢.g. Polylactic Acid(PLA)|

Commodity chemicals
e.g. esters

Fibres

Biogas production

Anaerobic Digestion|

Animal Feed

Fuels (e.g. Biogas, Biothanol)

Heat & Power

Figure 11.6:

Bio-based feedstocks, processes and end products sorted by value-added creation (House of Lords 2014)
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The Bioeconomy in the European Union in

3 numbers
: Facts and figures on biomass, turnover and employment (IPTS
2015)

"The bioeconomy is the production of biomass and the conversion of
biomass into value added products, such as food, feed, bio-based
products and bioenergy. It includes the sectors of agriculture, forestry,
fisheries, food and pulp and paper production, as well as parts of chemical,
biotechnological and energy industries. The definition used in this document
includes also manufacturing of bio-based textiles. It is important to note that
these figures do not take account of the full potential of the marine
bioeconomy and figures provide only a partial picture of its value.

Documenting the bioeconomy is a challenge for science and research
because official statistics only report on traditional sectors with no distinction
between synthetic and bio-based production (e.g. manufacture of synthetic
textile vs bio-based textile). Therefore, indicators for the bioeconomy are
estimated based on a combination of multiple sources.”

Source: Ronzon, T., Santini, F. and M'Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and
employment. European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Spain, 4p., 35
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet Final.pdf
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Domestic extraction of
biomass in the European Union

Figure 1. Estimation of domestic extraction of
biomass in the European Union (% of total
volume of dry matter, 2013)

F?;Zgy Grazed biomass (5%

The bioeconomy in the EU,

= uses 1600 to 2200 million tonnes of
biomass produced within Europe yearly

... while 450 to 680 million tonnes of

biomass produced remain unused.
= One part of it needs to remain
unused to maintain soil fertility.
The conditions needed to take
advantage of the rest remains a
key question to be addressed.
= uses agricultural biomass as the
first source of supply.
= imports approximately 15% of all
biomass consumed, including
processed products.

= and exports almost the same amount

of biomass.

Fodder crops

DEU ~ : (36%0)
Fisheriesand |l ——"
Aquaculture
(0.2%)
Cerea
Fruits and
Sugar Yegetables
DEU crops  (5%o)
Other crops (5%)
(4%)

[l Domestic Extraction Used (DEU) [ Non-used residues

DEU: Domestic Extraction Used = harvested production + used
residues

Source: Based on DataM — Biomass estimates, database elaborated by
the European Commission/Joint Research Centre IPTS and nova
Institut

Source: Ronzon, T., Santini, F. and M'Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and employ‘r'ﬁ?:’nt.

M‘ s, Spain, 4p.,
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/Big] tsheet Final.pdf

European Commission, Joint Research Centre, Institute for Prospective Technolqgi



https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet_Final.pdf

European
Commission

Preliminary biomass balance in the European Union

Figure 2. Preliminary biomass balance in the European Union (million tonnes of dry matter, EU-28, 2013)

Import (145) Biomass Su 1,045 Biomass Demand (1,102) Export (138)
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In the European Union the biomass is mainly consumed for food and animal
feed purposes, which represents 61% of the whole biomass
consumption. Animal feed use alone represents 48% of the total use of
biomass. The sectors of bioenergy and biomaterials are similar in terms of the
quantity of biomass they consume. Each of them consumes around 18% of

the whole biomass. Within bioenergy, biofuels represents around 2% of the
biomass consumed in the European Union.

Source: Ronzon, T., Santini, F. and M'Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and
employment. European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Spain, 4p.,
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet Final.pdf



https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet_Final.pdf

European
Commission
O ————

Bioeconomy is key for Europe

2 trillion euro
turnover

Turnover in the EU-28 by the bioeconomy sector Employs

199/, mAgriculture
2% mForestry
>19% mFisheries & aquaculture

559 = Food, beverage & tobacco
industry
4%, mBio-based textiles

8% m Manufacturing of wood &
wood furniture
9% mManufacturing of paper &
paper products
3% mBio-based chemicals,
pharmaceuticals and plastics
>1% m Biofuels

>19, MBio-based electricity

In percentage of value (2013)

>17m people

55%

38

- Based on DataM - Bioeconomics, database elaborated by the EC, JRC IPTS & Nova Institut
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The European bioeconomy generates a turnover
estimated at around 2 trillion euros and employs
more than 17 million of persons

The agricultural and the “food, beverage and tobacco” sectors are
leading the European bioeconomy in terms of turnover and employment,
followed by the wood and paper industry.

Slightly more than a half of the European bioeconomy turnover
comes from the “food, beverage and tobacco” sector, 19% comes
from agriculture, followed by the "manufacturing of wood and wood
furniture” and the “"manufacturing of paper” with 9% and 8% respectively.

The overview is different when looking at the employment indicators
compared to the turnover indicators. The agricultural sector employs
slightly more than half of the people employed in the European
bioeconomy, a quarter is employed in the “"food, beverage and
tobacco” sector and another quarter in the "manufacturing of
wood and wood furniture” and the "manufacturing of paper”.

Source: Ronzon, T., Santini, F. and M’'Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and
employment. European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Spain, 4p., 39
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet Final.pdf
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Employment in the EU bioeconomy (EU28, 2011),

Total:
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Bioeconomy of the 28 EU Member States is reflecting
national historical, territorial and economic
specificities (1)

1. Bioeconomy dominated by Agricultural employment

e In Romania, Greece, Poland, Slovenia, Ireland, Portugal and Croatia,

agriculture employs more than 60% of the total people employed in the
bioeconomy.

2. Bioeconomy geared toward the Agro-Food industry and Bio-
based chemical industries

e The turnover generated by the “food, beverage and tobacco” sector in
the Netherlands, Belgium, France, Denmark, Germany, Italy, the United

Kingdom, Spain, Luxembourg and Ireland is above the European Union
average.

e Additionally, these countries demonstrate a turnover per person
employed in biochemical industries higher than 260 thousand euros per
person. The term "Biochemical industries” comprises here of bio-based
chemistry, biobased pharnaceticals and bio-based plastics.

Source: Ronzon, T., Santini, F. and M’'Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and
employment. European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Spain, 4p., 41
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet Final.pdf
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Bioeconomy of the 28 EU Member States is reflecting
national historical, territorial and economic
specificities (2)

3. Turnover of the bioeconomy primarily generated by
Forestry and downstream industries

Finland, Sweden, Latvia and Estonia generates more than 40% of their bioeconomy
turnover in forestry, the manufacturing of wood and wood furniture and pulp and
paper sectors. Sweden and Finland also show an orientation towards the bio-based

chemical industry as described in group 2.

4. Non-specialised bioeconomies

Bulgaria, the Czech republic, Hungary, Lithuania, Malta and Slovakia show a more
mixed bioeconomy with no strong orientation as described for the other member
states. Despite Austria showing an orientation towards biochemical industries, it
was not classified in group 2 because of a clear absence of orientation towards the

agri-food sector, and inversely for Cyprus.

Source: Ronzon, T., Santini, F. and M’Barek, R. (2015). The Bioeconomy in the European Union in numbers. Facts and figures on biomass, turnover and 42
employment. European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Spain, 4p.,
https://biobs.jrc.ec.europa.eu/sites/default/files/generated/files/documents/BioeconomyFactsheet Final.pdf
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Why a European
bioeconomy strategy?

In order to cope with an increasing global population, rapid depletion
of many resources, increasing environmental pressures and
climate change, Europe needs to radically change its approach to
production, consumption, processing, storage, recycling and
disposal of biological resources. The Europe 2020 Strategy calls for a
bioeconomy as a key element for smart and green growth in
Europe. Advancements in bioeconomy research and innovation uptake
will allow Europe to improve the management of its renewable biological
resources and to open new and diversified markets in food and bio-based
products. Establishing a bioeconomy in Europe holds a great potential: it
can maintain and create economic growth and jobs in rural, coastal
and industrial areas, reduce fossil fuel dependence and improve
the economic and environmental sustainability of primary
production and processing industries. The bioeconomy thus
contributes significantly to the objectives of the Europe 2020 flagship

initiatives "Innovation Union" and "A Resource Efficient Europe”.
COM(2012) 60 final 44




> Six years left to remain
confidently (66%)
below 1,5°C with
current emission levels

» 21 years to remain
below 2°C

> 3°C warmer in 2070

http://www.carbon
brief.org/the-ipccs-
priorities-for-the-
next-six-years-1-
5c-oceans-cities-
and-food-security

Carbon Countdown

How many years of current emissions would use up the IPCC’s carbon
budgets for different levels of warming?
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Food is first to be hit by climate change,
possibly badly

“Increasing magnitudes of warming increase the £
likelihood of severe, pervasive, and irreversible :
impacts.[...] Global climate change risks are high to
very high with global mean temperature increase
of 4°C or more above preindustrial levels in all
reasons for concern (Assessment Box SPM.1), and
include severe and widespread impacts on

ALRCHANGE

unique and threatened systems, substantial 8% i 3 PR AT OO LB 310

species extinction, large risks to global and : J}pml: ! BBt gc - .
regional food security, and the combination of = :\;@}%&duw v
high temperature and humidity compromising Y :

normal human activities, including growing
food or working outdoors in some areas for
parts of the year (high confidence). "

IPCC, Climate Change 2014: Summary for
policymakers.

-

WTERGOVERNMENTAL PANEL ON CUMATE CRANGE | N
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Planetary Boundaries 2.0 - All crossed boundaries
relate to bioeconomy and FNS

"As Science publishes the updated research, four of nine planetary
boundaries have been crossed

Four of nine planetary boundaries have now been crossed as a result of human
activity, says an international team of 18 researchers in the journal Science (16
January 2015). The four are: climate change, loss of biosphere integrity, land-
system change, altered biogeochemical cycles (phosphorus and nitrogen)."
Stockholm Resilience Centre

Ranmnmdarioc Climate
JLAl { i - r.hange

A safe operating space for humanity




Today globally
more obese than
undernourished

(Lancet 2016)

Number of obese men (millions)

With current
trends zero
chance to meet
obesity targets
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HOW LONG UNTIL IT'S GONE?

Plastic Grocary Bag
1020 years
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- http://www.thebookblog.co.uk/2015/03/all-the-refuse-of-the-world/
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SDGs - All directly or indirectly relevant to
bioeconomy or FNS
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Source: German Bioeconomy Council,
Maisei/fotolia.com (flags), jktu_21/fotolia.com
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E . . . . .
oy Source: German Bioeconomy Council, Maisei/fotolia.com (flags),

jktu_21/fotolia.com
IN EUROPE:

Several MS have adopted national Bioeconomy Strategies.

More than 10 Regions
are investing in
Research on
Bioeconomy (ESIF)

Finland and Poland
the most involved countries
(Source: eye@RIS3)

@ bioeconomy-related strategy

@ be-related strategy: dedicated be-strategy
is under development

dedicated be-strategy is under development 53



Global production capacities Global production capacities
of bioplastics in 2014 (by region) of bioplastics in 2019 (by region)

Asia
® South America

Asia
® South America

® North America ® Europe
B : Total: @ Europe Total ® North America
14-0 Y 1.7 million @ Australia/Oceania 7.85 million @ Australia/Oceania
tonnes tonnes
in % 58'1 in 9%

80.6

Europe needs to act to remain competitive
for industrial production and attract
investment in the bioeconomy

Source: European Bioplastics, Institute for Bioplastics and Biocomposites, nova-Institute (2015).

54




European

Sustainable - N
development Non-fossil,
GDP and post-petroleum
wellbeing - : SOC|ety
e bioeconomy”

Flourish local
businesses,
resources &
employment

Fossil economy

£*"Natural resource
economy

1900 2014 2030

Source: Finnish Bioeconomy Strategy, 2014 55
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Bearable Equitable /

. x
Environment \ Viable Economic

Sustainability - conditio
sine qua non for a robust
and resilient economy in

the Anthropocene

"In practice, sustainability refers to efforts to
align economic development with

Economy, Society, Environment: A Nested Relationship

environmental protection and human well- Environmental Integrity
being. Sustainability is commonly characterized

in terms of the interdependence among three Human Health and
broad dimensions—environment, economy, and , Well-being
society—while considering both present and :

future generations. The diagram to the right

represents these dimensions as nested, with a Robust and
resilient and robust economy existing within a Resilient
healthy society dependent on an intact and ,_ Economy

functional environment."
https://cfpub.epa.gov/roe/sustainability.cfm

B


https://cfpub.epa.gov/roe/sustainability.cfm

5. WHAT IS EU BIOECONOMY
POLICY?
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EU Bioeconomy Policies

Bioeconomy Strategy Communication (2012)
Bioeconomy Observatory
Bioeconomy Panel
National Bioeconomy Strategies
European Industrial Renaissance Comm. (2014)

Juncker Agenda (2014)




Innovating for

Sustainable _
Growth EU Bioeconomy

A B Strategy introduced in
| for Europe 20 1 2

959




European Bioeconomy Strategy - Aims

The Bioeconomy Strategy and its Action Plan aim to pave
the way to a more innovative, resource efficient and
competitive society that reconciles food security with the
sustainable use of renewable resources for industrial
purposes, while ensuring environmental protection. They
will inform research and innovation agendas in bioeconomy
sectors and contribute to a more coherent policy
environment, better interrelations between national, EU
and global bioeconomy policies and a more engaged public
dialogue. They will seek synergies and respect complementarities
with other policy areas, instruments and funding sources, which
share and address the same objectives, such as the Common
Agricultural and Fisheries Policies (CAP and CFP), the Integrated
Maritime Policy (IMP), environmental, industrial, employment,

energy and health policies.
COM(2012) 60 final 60




Social, environmental and economic impact

= Replacing fossil sources and reducing
GHG emissions

= Enhancing energy security.

= Potential for new, innovative & green
products

= Huge potential for growth and jobs
= Important part of a circular economy

...but difficulties times (low oil prices,
access to financing, competition between
energy/material use of biomass)




Investment in R&I

European
Commission

EU Bioeconomy Strategy & Action Plan

Policy interaction & Enhancement of markets
& competitiveness in

and skills

Horizon 2020
(€3,8b SC2)
Increase multi-
disciplinary &
cross-sectoral R&I
ESIF - Smart
Specialisation
EFSI

stakeholder
engagement

EU Policy coherence
Development of regional
and national bioeconomy
strategies

Bioeconomy Panel
Bioeconomy Observatory
International
cooperation

bioeconomy
MQ ' l,lm}\giu\ : e T A
. 7 aBiR VSN
o {('%é} il
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Sustainable
intensification of
primary production
Expansion of new
markets

Increase EU
competitiveness

BBI JU 62



From Bio-economy to bio-industry

> "Bio-economy" is not an established sector, but at the cross-road
between many different sectors involving a wide range of diverse
actors

> Boundaries between biomass and waste are fluid, as "bio-based"
products may be defined in different ways

» Where to start from: from premium products or from low hanging
fruits?




Bio-based industries: the new wave of

industrialisation

e The bio-based industries sector in the EU ;
is currently of about 57 billion € in annual -
turnover with 300,000 direct and indirect
jobs.

e Bio-based industries increase EU
competitiveness through re-
industrialisation and sustainable growth
and strengthen rural economies.

e Worldwide, the race is on! AImost 1800
biorefineries to be commissioned globally
until 2022*. $1.4 billion of public funding
was allocated to the development of
advanced biofuels in the US in 2011.

*Pike Research

EQssil economy

Natural gesource
|LQnamy.

Innovating for

Sustainable
Growth

A Bioeconomy
for Europe
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Bioeconomy Strategy — Enhancement of New
markets in Bioeconomy Sectors (2012)

o Establish a Public Private Partnership (PPP) on bio-based
industries; Promote the setting up of networks for integrated and
diversified biorefineries;

o Sustainable intensification of primary production; improve understanding of
biomass/biowaste availability and demand; develop sustainability
criteria/indicators and assessment approaches;

o  Support expansion of new markets, e.g. by developing standards and
labels for bio-based products; facilitate procurement for bio-based
products;

o Develop science-based approaches to inform consumers about product
properties; encourage informed lifestyle choices.




A 3-year project for setting-up of
the Bioeconomy Observatory was
launched in February 2013.

The Observatory is a source of
data and information about
bioeconomy, including:

eStatistics on research
investments

ePolicy mapping
eBioeconomy country profiles
eData visualisation
eAnalytical reports

biobs.jrc.ec.europa.eu

European
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Bioeconomy Panel :

30 members representing:

European

e Business and producers ‘ BIOECOnomy
e Policy-makers and public administrations o
e Scientists and researchers |

e Civil society organisations

Panel

" Profiles of
panel members

2 Thematic Working Groups on:

e Biomass Supply
e Development of markets in the
bioeconomy

——

» 1 contact group with the Bioeconomy Observatory

ec.europa.eu/research/bioeconomy/policy/panel en.htm




For a European Industrial Renaissance
COM(2014) 14 final

» Recognises the central importance of industry for creating jobs
and growth, and of mainstreaming industry-related
competitiveness concerns across all policy areas.

> Bio-based products: granting access to sustainable raw
materials at world market prices for the production of bio-based
products. This will require the application of the cascade principle
in the use of biomass and eliminating any possible distortions in
the allocation of biomass for alternative uses that might result
from aid and other mechanisms that favour the use of biomass for
other purposes (e.g. energy)




Overall EU context 10 Juncker priorities

I
fiﬁ}k
| 4

1. A new boost for jobs, growth and
investment

2. A connected digital single market

3. A resilient Energy Union with a
forward looking climate change
policy

4. A deeper and fairer internal
market with a strengthened
industrial base

5. A deeper and fairer EMU

6. A reasonable and balance free-trade
agreement with the U.S.

7. An area of justice and fundamental
rights based on mutual trust /

8.Towakds a new policy of migration”

er global actor

= Jobs, Growth, Fairness an
= Change (2014)_€
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A new start for Europe

President Juncker's Agenda for Jobs, Growth, Fairness and
Democratic Change (2014)

e To mobilise up to € 300 billion in additional
public and private investment in the real
economy over the next three years.

A new boost for jobs, growth
and investment

A resilient Energy Union with  ® We need to diversify our energy sources, and
a forward-looking climate reduce the high energy dependency of several
change policy of our Member States.

A deeper and fairer Internal e We need to bring back industry's weight in the

Market with a strengthened EU's GDP back to 20% by 2020 from less than
industrial base 16% today.

e To combine national and European tools, and
A stronger global actor all the tools available to the Commission, in a
more effective way than in the past.

A Union of democratic e Making the European Union as a whole more
change democratic.




Next steps for the EU Bioeconomy policy:
..with the support of MS and EU Regions

PRIORITIES ACTIONS

- Financial Instruments - EIB/InnovFin
- Synergies with ESIF (SoE, Widening participation)
- Link with other programmes (EFSI, COSME...)

- Identify and address regulatory & financial or

-
POIICY 4

> environment other barriers /gaps/needs

Address - Study to map EU regions BE Plans — RIS3 (2016)
Knowledge _
gaps - Bioeconomy Knowledge Centre
Increase - KEP-Knowledge Exchange Platform
stakeholders - Bioeconomy Stakeholder Panel
engagement - Smart Specialisation Platforms, Networks (ERRIN, ERIAFF)

— http://s3platform.|rc.ec.europa.eu/quides



http://s3platform.jrc.ec.europa.eu/guides

6. BIOECONOMY AND
HORIZON 2020
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The EU Framework Programme
for Research and Innovation

DRIZON 2020

ce{lent Sc:ence |




What is Horizon 20207

o An €80 billion research and innovation funding
programme (2014-2020);

e A core part of Europe 2020, Innovation Union &
European Research Area:

— Responding to the economic crisis to invest in future jobs
and growth

— Addressing people’s concerns about their livelihoods,
safety and environment

— Strengthening the EU’s global position in research,
innovation and technology




Largest research and innovation programme
globally - The European Union programme for
research and innovation for 2014-2020

e An integrated programme
coupling research to
innovation

e Challenge based
e Strong focus on SMEs
e Major simplification

e Open to the world (new
priority of Commissioner
Moedas)

European
Commission

HORIZON 2020




€ 79 billion from 201/}

European
Commission

HORIZON 2020 BUDGET (in current prices)

Industrial Leadership _
EUR 17.0 billion *

» Societal Challenges
EUR 29.7 billion

European Institute of
“» Innovation and Technology

EUR 2.7 billion

Excellent Science
EUR 24.4 billion

|
|

S Other
Euratom (2014-2018) EUR 3.2 billion

EUR 1.6 billion

European

HORIZON 2020 Commission




THE EU FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

HORIZON 2020

¥ Coupling R&l

Challenge based

A simpler programme

Horizon 2020 is designed to help
bring more ideas to the market

-



o

e

THE EL AR 505RAMME FOR GReFARCH AND INNOVATION

. HORIZON

THREE KEY
PILLARS

Excellent
Science

Industrial Societal
leadership Challenges




European

Societal challenges ==

Tackling
societal
challenges
for a better
society

h )

e :
rative . .'
ieties

1. Health, demographic change and wellbeing

2. Food security, sustainable agriculture and forestry, marine and
maritime and inland water research, and the bioeconomy

3. Secure, clean and efficient energy

4. Smart, green and integrated transport

5. Climate action, resource efficiency and raw materials

6. Inclusive, innovative and reflective societies

7. Secure societies



Societal Challenge 2: Food Security, Sustainable
Agriculture and Forestry, Marine and Maritime and
Inland Water Research and the Bioeconomy

Objectives:

Sufficient supplies of safe, healthy and high quality food and bio-
based products,

productive and resource-efficient primary production systems,
competitive and low carbon supply chains.

Making the best from our biological resources
accelerating the transition to a sustainable European bioeconomy
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Societal Challenge 2: Food Security, Sustainable
Agriculture and Forestry, Marine and Maritime and
Inland Water Research and the Bioeconomy

Activities:
—
Btk -
—
: Agrl-food i Bio-based Marine
Agrg::cllture sector for a I'\I?‘:'I‘;gc industries and
safe and and maritime
forestry healthy diet resources bioeconomy research




Horizon 2020 - Societal challenge 2: Food S'ecurity, Sustainable Agriculture and
Forestry, Marine and Maritime and Inland Water Research and the Bioeconomy

2.4. Biobased industries and bioeconomy

« 2.4.1. Fostering a sustainable biomass supply and

Feedstock building new value chains

« 2.4.2 Optimising efficient processing through R&D and
upscaling in large-scale demo/flagship biorefineries

Supporting
market
development

« 2.4.3 Developing markets for bio-based products and
optimising policy frameworks

* Mainly implemented through the BBI-JU
N




Forestry in Societal Challenge 2

The Specific programme implementing Horizon 2020 makes
specific reference to the forestry sector under SC2 - Food
security, sustainable agriculture and forestry, marine,
maritime and inland water research, and the bioeconomy,
sub-activity 2.1.4 — Sustainable forestry. There,
specific reference is made to multifunctional forest
production systems, tree health, ecosystem services,
sustainable supply of biomass with due consideration to
economical, ecological and social aspects of forestry,
including owners' needs and regional differences.

83




Commissioner Moedas - three
priorities

Open
Innovation

Science World
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Priorities of Commissioner Carlos Moedas
for Research and Innovation

Open Innovation:

to capitalise on the results of research and create a vibrant
innovation ecosystem, involving far more actors in the

innovation process, from researchers, to entrepreneurs, to
users, to governments and civil society

Open Science:

increase the excellence of European science through policies
that reinforce openness and integrity of science

Open to the World:

a more active engagement through science diplomacy and
global scientific collaboration




Moedas' Priorities

TO DO List

Open Innovation Open Science Open to the World

Boost Private Investment: Openness: - Global Research
-  EBuropean Fund of Funds - European Science Areas (Latin
- Maximise use of EFSI Cloud America/Asia)
- Open Access/

Maximise Impact: Open Data - Specific initiatives:
- Seal of Excellence - PRIMA
- European Innovation Research Integrity - SESAME

Council - New Standards - South Atlantic
- Merge digital into thematic - Ombudsman/

priorities (health, energy, food, enforcement

water)

- 2M wave of simplification

Regulatory reforms:

- Scientific Advice Mechanism
- Tech Refit/ Beta Regulation
- Policy Support Facility




and investing in
Bioeconomy to unlock
its full potential

0 P E N I N N OVATIO N . Removing barriers

European
Commission

DELIVERABLES
"Revise Bioeconomy Strategy' e EU Bioeconomy Strategy & Action Plan revised 2017
as "Key Circular Economy" « Joint Research Agri Council - Bioeconomy + FNS +
action Research in Agri(Q4 2016)

e Partnership Food Industry — Personalised
— Nutrition & Diet, Low Waste/Resources;
o To T MR VA g a el W 1AM (= 1-T:\"AR o« World Food Day 2016 FNS Innovation Summit

e Food Research Area: 4 Priorities & Partnership
Data Governance Investment Alignment

Building Bioeconomy Regions eSeal of Excellence bioeconomy funded by ESIF
eFuture Danube bioregion initiative?

eBioBased Industries joint undertaking annual call
for proposals 3,7 bn
5 Demonstrator biorefineries + KPIs

New Biobased Industrial

flagships

eBlue Med Initiative 2015-17

*BONUS Renewal 2016 -17

eDemonstrators Algae & Aquaculture,
multipurpose offshore platforms, technologies

Blue Growth & Innovation

. . e New EIB-EIF risk financing instruments for blue
Access to Finance Bioeconomy bioeconomy agriculture and food investment
(2016+)




OPEN SCIENCE

Opening Bioeconomy to
3 build a societal consensus
European on Bioeconomy

Commission
O ————

DELIVERABLES

. . e Pilot "Food Commons" Open Science
Open Access to Science - Bioeconomy B Access to Data in 522 Work

Data programme 2016/2017

¢ EU wide citizen dialogue public
Science Open to Citizens engagement project on SC2

) o ) ) e Ocean Literacy
Engaging Citizens in Science e Clean oceans campaign, yearly prize
e G7 - Ocean Litter engagement

e Bioeconomy Stakeholders Panel

Building stakeholders consensus on E‘_’e“t = APl‘“MZOl_? (I:L)f .
Bioeconom °* bljoeconomy Mahniresto 1or curope
y (end 2016)

o Foc_>d Safety "One Health"
Science for Security of Citizens Animal/Human Health EJP 2016




OPEN TO THE WORLD 5/ =M Building a Global

framework for the

European Bioeconomy
Commission
DELIVERABLES
e Roadmap EU/AU Addis Abeba event
2016
EU - Africa Partnership on Food and Nutrition e Thematic focus: Sustainable Production,
Security FNS and Sustainable Agriculture Nutrition & Health, Food Safety & Trade

PRIMA - Mediterranean partnership for food * PRIMA CSA 2016: Water & agriculture

security and water availability

e EU-Brazil MoU on Marine Cooperation on
17 Nov 2015
Towards an All Atlantic Ocean Research Alliance 4 Ey-US-Can Transatlantic Ocean Research
Alliance

¢ Arctic Cooperation

e EU-China flagship 2015
O e e L i R T . EU-Asean 2016

EU-China Flagship Initiative on Food, Agriculture

¢ Global Bioeconomy Summit 2015
Global Bioeconomy Forum e International Bioeconomy Forum 2017




7. INVESTMENTS,
MARKETS AND
REGULATORY
ENVIRONMENT
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Investment, markets and regulatory
environment

- Bioeconomy and Structural Funds (ESIF)
- Access to finance (InnovFin - EU Finance for Innovators)*
- Market conditions and regulatory environment

*incl. ongoing study on addressing funding gaps in bio-based industries & blue
economies (Dec 2015)
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Bioeconomy and Structural Funds

Bioeconomy is an area to be considered when
developing Smart Specialisation Strategies and
planning priorities for Regional Development
Funds!

« Major opportunities for new economic
growth and job creation;

« Cross-cutting approaches, engaging a wide
range of stakeholders.

European Bioeconomy Strategy:
http://ec.europa.eu/research/bioeconomy

Smart Specialisation Strategy Guide:
http://ec.europa.eu/regional policy/sources/docgener/prese

nta/green growth/greengrowth.pdf

" SMEs

specialisation’

E . m&gg ener
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Access to finance

- Guidelines on BBI-ESIF
synergies developed by BIC

e WHAT can be co-funded in a given
project

e HOW to approach these synergies
http://bbi-europe.eu/sites/default/files
/documents/Guidelines BBI H2020.pdf

- "Bioeconomy Investment
Summit” in Brussels on 9-10
November 2015 organized by the

European Commission

Registration is free - will open by summer's end

http://ec.europa.eu/research/bioeconomy/news-
events/news/20151109-programme _en.htm

Combining BBI (H2020)
and European Structural and
Investment Funds (ESIF)

to deploy the European
bioeconomy

- Guiding principles -

- Bio-based Industries
Consortium



InnoVFin

EU Finance for Innovators

The new generation of Horizon 2020 financial
instruments

Ve AR




Horizon 2020 Access to Risk Finance - Basics

1) What support will be on offer?
- Risk-sharing (loans and guarantees); risk finance (equity)

2) For who or what?
- RDI-driven/ innovative SMEs & small midcaps
- Ambitious RDI projects (by companies, stand-alone projects, etc.)

3)To serve which purpose?
- Stimulate investment in R&D&I, notably by the private sector

- No market distortion: intervention only to address financing gaps (notably due to
high risk), and as such help translate R&D results to the market

4) Key figures (2014-2020)

- 3bn€ from EU + 3 bn€ from EIB group as risk buffers
= will result in total debt financing of > 24bn€ (of which >5.5bn€ for SMEs)
= expected overall economic impact incl. private investment = 48bn€




European
Commission
O ————

InnovFin Product Overview

Mid-Caps Large Caps Advisory
Inno/Fin A InnoVFin A InnoVFin InnoVFin
MidCap Guarantee Large Projects Advisory
(Guar.: 25K€ to 7.5 mio€) (Guar.: 7.5 to 50 mio€) (Loan: 25 to 300 mio€)
InnoVFin h InnoVFin

MidCap Growth Finance
(Loan: 7.5 to 25 mio€)

direct products - EIB group is directly issuing a loan to a borrowing project (loan
covers up to 50% of total project's costs)

‘ indirect products - EIB group is offering (counter-)guarantees to an intermediary
partner bank which then issues loans to borrowing projects
((counter-)guarantees cover up to 50% projects' costs)

Notes: "Guar." stands for guarantees & counter-guarantees; SMEs = SMEs and small Midcaps (=< 499 FTEs);
Link to flysheets on InnovFin products: http://www.eib.org/products/blending/innovfin/products/index.htm



http://www.eib.org/products/blending/innovfin/products/index.htm

Standards

Labelling

Public
procurement

European
Commission
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Horizontal aspects related to bioproduct markets

e What does term the bio-based product cover? How it is being used? Helping to clear
uncertainties for companies, governments and consumers. European Standards as
essential elements in aggregating demand of existing and new bio-based products.

e E.g. bio-based polymers, bio-lubricants, bio-solvents and bio-surfactants,
Sustainability aspects (Final EN 16751 expected mid-2016), Life Cycle Assessment
(Final EN 16760 expected mid-2016).

e EC-mandated work of CEN Technical Committee 411 'bio-based products'.

¢ Voluntary scheme EU Eco-label of environmental excellence provided that products fulfil
the criteria on environmental performance.

e E.g. bio-lubricants, taking into account quantitative levels of bio-based contents.

e Green Public Procurement (e.g. biopolymers for packaging & other bio-based products,
especially bio-based cutlery for large events), Public Procurement of Innovation (PPI)
with Bio-Based Products and Services (BBPS).




Regulatory environment

Initiative InnovREFIT (Regulatory Fitness and Performance
Programme)

» Favorable regulatory environment (EU and Member States)
» Access to and sustainability of biomass
» Market-pull measures

» Citizens and consumers expectations




8. EU BIOECONOMY
STRATEGY REVIEW
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BIOECONOMY .
STRATEGY \ Europgq

REVEW. ROADMAP

1st SEMESTER 2016: 2nd SEMESTER 2016:

Jan: Stakeholder interviews (NL Presidency) _ _
Member States workshop Sept: Expert Group BioE Review
Apr: Stakeholders Panel, Utrecht Conference MO U AESIE
" : Workshop OECD/FAO
Competitiveness Council N _
: : Competitiveness + Agri
May: Agri- Council el
Stakeholders Panel Dec: Expert Group Final Report
New Bioeconomy Observatory web-site

1st SEMESTER 2017: 2nd SEMESTER 2017:

BioE ACTION PLAN - Draft

WORKSHOP OECD/FAO/EUROSTAT/JIRC Sep: BioE CONFERENCE (?)
Member States Workshop COUNCIL CONCLUSIONS

BioE ACTION PLAN - Final draft
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We count on MS and EU regions for the review
of the Bioeconomy Strategy
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' UTRECHT 2016

EUROPEAN BIOECONOMY : =
STAKEHOLDERS MANIFESTO ‘ %‘ §L J /1 o) GL) B

CHALLENGES & OPPORTUNITIES FOR EU REGIONS: (POINT 8)
Need to revitalise rural and coastal areas.

Bioeconomy for high-value production in the regions,

New opportunities & jobs for farming, forestry and aquaculture.

The marine environment potential as part of the circular bioeconomy.

GUIDING PRINCIPLES: (POINTS 16 & 17)
Europe's cities & regions should play a key role for the BioE.

« We should fully utilise the available biomass and better valorise the use of
agricultural land...

« Marine production and aquaculture offer new possibilities.

ACTIONS: (POINT 22)

 Mutual learning within & between regions, peer-to-peer exchanges at the EU
« Link between regional bioeconomy strategies and smart specialisation

» Creation of new value chains, stairways of excellence, jobs and growth
 Redesign current agricultural-, energy and waste policies
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Stakeholders
Manifesto

2. The bioeconomy comprises those parts of the economy that
use renewable biological resources (biomass) from land and sea —
such as crops, forests, fish, animals and microorganisms, as well
as biological residues and waste —to produce food, animal feed,
materials, chemicals, fuels, and energy in a sustainable way. Our
vision has been built upon a solid historical basis.

8. Europe needs to revitalise rural and coastal areas. A European
bioeconomy will offer a new perspective on high-value
production in the regions, as well as creating new opportunities
and jobs for farming, forestry and aquaculture

16. A European bioeconomy will diversify the revenues of the
agricultural and forestry sectors and develop a competitive,
knowledge-intensive economy in rural Europe

18. Flagships for a European Bioeconomy with potential for
'Public-Private Partnerships' are: biorefinery, biomaterials, new
food systems (proteins from aquaculture, insects, plants), building
with innovative wood products, biochemicals, artificial
photosynthesis, marine biomass production and new molecular

functionalities -

European Bioeconomy Stakeholders
Manifesto

Building blocks

H
23 8
£
2%
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9. EU REGIONS ARE KEY PLAYERS
FOR THE BIOECONOMY
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What areas are EU regions going to invest in? (rR1s3)

e 88 regions Blus ﬁ/'ou/%
85 regions (39%) .
AGCGRO-FOOD 20% 45 regions

Sustainable Energy
& Renewables

- 23% of EU priorities -

Aquaculture: 7 regions (3%)

34 regions (15%) Biotechnology

50 regions (229%)
N s

Sustainable Agriculture
24 regions (11%)
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EU Regions' diversity is their advantage!

. Regional
Regional ;
Characteristics AIIOEaStI'gn g

-~ -

Rural/forested § Transition
‘VS urban areas J T

Feedstock {
production

This presentation shall neither be binding nor construed
as constituting commitment by the European Commission



Regional Bioeconomy Strategy Development
4 fundamental ingredients

Stable
investment
climate

Smart
Specialisation
Strategy

Business
Commitment

Source: ERRIN Consensus Document — How to build Effective Regional Strategies? (2016)




SUGGESTED ACTIONS ON THE GROUND
FOR EU REGIONS:

- Provide market Supply by exploiting biomass

7 )
/7 ‘\ - \
‘,ﬁf

- Create market Demand by investing in new value chains

EU & regions needs to act fast
to remain competitive & attract investments




Regional Bioeconomy Strategy Development

7 Tips to remember!

. Learn from Best Practices! (various EC Guides, web-sites)

. Link/create networks, clusters (Clusters Observatory)

. Involve in existing initiatives (BBI JU, Vanguard)

. Use available tools (eye@RIS3, Bioeconomy Observatory)

. Look for inter-regional + macro-regional opportunities
Baltic, Danube

. Use public-procurement for new bio-based innovative solutions

. Seek help! (Bio-NCPs, EIP-AGRI)
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Useful for you..

TRY

BIOECONOMY

Iy

Bio-Based Industries Joint Undertaking (BBI-JU)

http://www.bbi-europe.eu

SYNERGIES & SEAL OF EXCELLENCE (new website!)

http://ec.europa.eu/research/regions/

AGRI-FOOD SMART SPECIALISATION PLATFORM
http://s3platform.jrc.ec.europa.eu/agri-food (new initiative!)

VANGUARD INITIATIVE/ Bloeconomy P|Iot Pro;ect

|nnovat|ve use-non-food-biomass

GUIDES ON ESIF-H2020 SYNERGIES

http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/other/index.html
http://www.bbi-europe.eu/sites/default/files/documents/Guidelines BBI-ESIF-Final.pdf

S3 KNOWLEDGE REPOSITORY

http:/ /s3platform.jrc.ec.europa.eu/knowledge-repositor

More info: Christina Nanou (DG RTD)
christina.nanou@ec.europa.eu
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http://www.bbi-europe.eu/
http://ec.europa.eu/research/regions/
http://s3platform.jrc.ec.europa.eu/agri-food
http://www.s3vanguardinitiative.eu/cooperations/bioeconomy-interregional-cooperation-innovative-use-non-food-biomass
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/other/index.html
http://www.bbi-europe.eu/sites/default/files/documents/Guidelines_BBI-ESIF-Final.pdf
http://s3platform.jrc.ec.europa.eu/knowledge-repository
mailto:christina.nanou@ec.europa.eu

10. THE FOOD PILLAR OF
THE BIOECONOMY
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Research and Innovation for
Future-proofing our Nutrition and Food Systems



9 billion to
feed by 2050

795
million
under-
weight

European
Commission

The PEIECt Storm

60% more food to
produce by 2050

Uses
70% H20

PRODUCING
FOOD

Uses Usos
0,
0% 30% GHG
Energy

2030
GOALS

Yet 33% \
food
wasted

{ CO, by
1,5-2°C

(coP21)
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Food includes edible products deriving from land or sea (including inland waters)
destined for human consumption or animal feed.

Food is far more than just biomass for life support: it has important historical,
social, cultural, environmental and economic dimensions.

‘Food systems’ include the entire 'value chain' from inputs, to primary

production (agriculture, aquaculture & fisheries), harvesting, storage, processing,

packaging, distribution, waste streams, to consumer intake — and back! |
o’

They go beyond the production of sufficient food for all, but also respond .. _ _
need to provide safe and nutritious food for healthy and sustainable diets

Today vs tomorrow: how to future-proof our food systems (2030+)?
116
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So what's the problem?

FNS is a growing challenge, and R&I is key to finding solutions to feeding the planet
in @ changing world, but the current EU FNS R&I landscape is:

- Fragmented and lacks policy coherence

- Underinvestment given the challenges lying ahead

- Suffering from an innovation gap, and low speed of market/societal/policy take-up
- Lacking cohesion & investment at industrial level to meet future needs

- Lacking a whole food system approach

- Not sufficiently capitalizing on the emerging trends and advances in how we can do
better science and innovation

...all of these limit the impact of R&I for FNS...thus we propose a new policy framework
(Food 2030) for more impactful EU R&I for FNS 117




Commission

FOOD 2030
Need for EU R&I Policy Framework

e An innovation facing a Food Systems approach integrating
land and sea - from inputs to nutrition (and back)

o Will provide:

1. A policy framework to better structure, connect and scale-up
EU R&I, in a global context

2. A global platform to convene stakeholders in Nutrition & Food
Systems to tackle global societal challenges

3. Investment driver : A mean to step-up EU investment
ambition and division of labour - PPP, P2P, financial
instruments, EFSI

4. A magnet for Market Creating Innovation

118




The Political Opportunity

Juncker Priorities SDGs 2015-2030

10 priorities
N S d:'.' § o= il
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aa World Food Day 2016
4 Climate is changing. |
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Teus tNsENBLE next six years: 1.5C, oceans,
CAP & CFP reforms cities and food security
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19%

2%

>1%

55%

4%

8%

9%

3%

>1%

>1%

European
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The Economic Opportunity

Agriculture, food, fisheries & aquaculture represent 75% of the bioeconomy in Europe

Turnover in the EU-28 by the bioeconomy sector

m Agriculture In percentage of value (2013)

m Forestry
m Fisheries & aquaculture

Food, beverage & tobacco
industry
mBio-based textiles

m Manufacturing of wood &
wood furniture

B Manufacturing of paper &
paper products

m Bio-based chemicals,
pharmaceuticals and plastics
Biofuels

m Bio-based electricity

Employs 1/5 of the workforce
6% of Europe's GDP
7% of extra-EU trade is in food products

120
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The Investment Opportunity

Low investment in EU R&I food industry

Food and drink private investment in R&D as a
percentage of output, 2010 (%)

Historically the returns on agriculture investment
have very long lag times of between 20 - 40
years.

Return on R&I investment approx 9% in EU.

US Venture capitalists have made more than $1B
in investments in future food and experienced a
200% year-over-year growth in 2014

We are not reaping the potential of EFSI measures
in agriculture and food sectors
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The Innovation Opportunity

The Algae Biofactory,

Sinighi :

Proteins

C 2

Carbohydrat . ’
asrbo Yirates © Hochschule Weihenstephan-

Alternative source
of protein

Triesdorf, 2014, 3D printed peas
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FOOD 2030 Priorities

=> Nutrition: ¥ hunger & malnutrition, A food safety & WV
diet-related illnesses, and helping citizens adopt sustainable
diets and healthy lives

=> Climate: Building a climate and global change-resilient
food system (mitigation & adaptation)

=> Sustainability: Implementing sustainability & circular
economy principles across the whole food system - e.g. food
waste, sustainable and resource-efficient food production

=> Innovation: A market-creating innovation & investment,
while empowering communities - e.g. FOOD PPP, FOOD KIC,
regions and Agri-food Smart Specialisation, food in cities,
synergies between funds (H2020, EFSI, RDF, etc.) 123




FOOD 2030 Drivers

=> Open Innovation: A Investment, A innovation (place-
based, broadbased, disruptive, market-creating, quadruple
helix innovation), new business models, public/private
collaboration

=> Open Science: Open access & data; multi-actor & public
engagement; education, capacities & skills

=> Research Breakthroughs: ICT, food systems science &
transdisciplinarity (e.g. smart personalised nutrition, consumer
behaviour, multi-actor approach)

=> Open to the world: Global collaborations; MS R&l
alignment and support (e.g. International Bioeconomy Forum,
ASEAN aquaculture, EU-Africa HLPD) 124




R&I Policy coherence
Investment Narrative (EFSI / EIC)

Synergies (CAP / EFSI)

Public / Private Market Creating Innovation

125



FOOD 2030 - Engagement

FOOD 2030 Inter Service Task Force

e Met twice since March 2016: RTD (F,I,E,B,A), AGRI, DEVCO, MARE,
CNECT, JRC, SANTE, CLIMA, ENV, GROW, SECGEN ...

e Consultation & stocktaking towards building FOOD2030

FOOD 2030 CAB-DG 12t May 2016 ;}@
o Staff Working Document - adoption in time for Oct Conf \ V

=4 4

e’

b

FOOD 2030 Workshops

e Food systems Innovation - May 12

e Agri-Food Smart Spec Platforms — May 12

e Smart Personalised Nutrition — June 16 126




FOOD 2030 HL Conference

FOOD 2030 Pre-events - 12th Oct 2016 - afternoon:

Four pre-event participatory workshops (14:00-17:30)

Launch "Food Village" showcasing successful R&I initiatives
(18:00)
Icebreaker cocktail with keynote (18:00-20:00)

FOOD 2030 Conference — 13th October 2016

Participation of Moedas & Hogan confirmed
P. Bulke (CEO Nestlé) confirmed

Innovators, entrepreneurs, panels on nutrition for healthy and
sustainable diets, climate-resilience and circularity, investments &
innovation.
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11. LOOKING FORWARD:
RISING INTERFACES AND
NEW COMPLEXITIES
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How to interface?

Bioeconomy and new Plastics Economy

Create an effective after-use plastics
economy by improving the economics and
uptake of recycling, reuse and controlled
biodegradation for targeted applications. This
is the cornerstone of the New Plastics Economy
and its rst priority, and helps realize the two
following ambitions.

Drastically reduce leakage of plastics into
natural systems (in particular the ocean) and
other negative externalities.

Decouple plastics from fossil feedstocks
by - in addition to reducing cycle losses and
dematerializing — exploring and adopting
renewably sourced feedstocks.

WORLD
ECONOMIC
FORUM

N

The New Plastics Economy

Rethinking the future of plastics
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How to interface?

Bioeconomy and
Nature-based economy

1. Nature-based solutions harness the power and sophistication of
nature to turn environmental, social and economic challenges into
innovation opportunities. They can address a variety of societal challenges
in sustainable ways, with the potential to contribute to green growth, 'future-
proofing' society, fostering citizen well-being, providing business
opportunities and positioning Europe as a leader in world markets.

. Nature-based solutions are actions which are inspired by, supported
by or copied from nature. They have tremendous potential to be energy
and resource-efficient and resilient to change, but to be successful they must
be adapted to local conditions.

. Many nature-based solutions result in multiple co-benefits for health,
the economy, society and the environment, and thus they can represent
more efficient and cost-effective solutions than more traditional approaches.

https://ec.europa.eu/research/environ

ment/index.cfm?pg=nbs



https://ec.europa.eu/research/environment/index.cfm?pg=nbs

How to interface?

Bioeconomy
and Nature-
based
economy (2)

https://ec.europa.eu/research/environ
ment/index.cfm?pg=nbs

4Back 10 Mall

19:06
bookshop.europa.eu

Research & Innovation Agenda on Nature-Based

Solutions and Re-Naturing Cities

Enhancing
sustainable
urbanisation

Restoring
degraded
ecosystems

Developing
climate change
adaptation
and mitigation

Improving risk
management
and resilience

Urban regeneration through
nature-based solutions

Nature-based solutions for

improving well-being In urban areas

Establishing nature-based solutions

for coastal resilience

Mult-functional nature-based
watershed management
and ecosystem restoration

Nature-based solutions for
inareasing the sustainable use of
matter and energy

Nature-based solutions for
enhancing the insurance value of
ecosystems

Increasing carbon sequestration
through nawre-based soiutions

7 100% -


https://ec.europa.eu/research/environment/index.cfm?pg=nbs
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How to interface?

Bioeconomy and Eco-Innovation economy

dack 0 s L=l o -
Futicatura It ox seta0eay

"Eco-industries can be organised
around three main functions: |
e Green industries - e.g. =
environmental industries, clean-up,

remediation, natural resources 2035
7/ 7/ .
Sustainable transitions and the potential of eco-innovation for
[ Industr'es green,ng —_— Oth er jobs and economic development in EU eco-industnes 2035

industries adopting eco-innovations and
reducing their environmental impacts

e Eco-innovative solution providers
- R&D, new business models,
organisational/social innovation,
integrators”

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96826/kjn

a27376enn.pdf



http://publications.jrc.ec.europa.eu/repository/bitstream/JRC96826/kjna27376enn.pdf
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How to interface?

Bioeconomy and Green growth

B3t % DommrOore LE] +ImE

« “So-called ‘green’ living, once promoted for the sake of

environmental quality and safety, is becoming a core Changing gear in R&I:
value in reaching for a better life as well as an economic green growth for jobs and
driver in itself prosperity in the EU

« It is important to define this ‘green good life’ and
‘green growth’ in a much broader sense than is usually
applied, recognising the potential for innovation in every
industry and activity

« The EU is already well positioned to play a major role in
the development of these new markets.

« The current technological potential, if intelligently
and appropriately supported by shifting the playing
field towards favouring ‘green’ economic growth,
could accelerate that path and result in the
creation of a ‘European Way of Life’, a new,

sustainable and profitable ideal for middle class
aspirations.” http://bookshop.europa.eu/en/changing-gear-in-r-i-
pbKI0216237/?CatalogCategoryID=7QwKABstDHwWAA
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http://bookshop.europa.eu/en/changing-gear-in-r-i-pbKI0216237/?CatalogCategoryID=7QwKABstDHwAAAEjK5EY4e5L
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How to interface?

Bioeconomy and Low carbon economy

"The water, energy and food sectors are
strongly inter-connected, and actions in one

sector have marked impacts on the other two.

Ensuring the availability and affordability of water,
food and energy is of vital strategic importance.

The 'Study on water, energy and food Nexus:
research and innovation in the context of climate
change’ points to opportunities for the EU to
contribute to a resilient low carbon economy
by anticipating the early signals and potential for
key research and innovation. "

http://bookshop.europa.eu/en/the-water-energy-food-nexus-
pbKI0215971/?CatalogCategoryID=7QwKABstDHWAAAEjK5EY4e5L
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http://bookshop.europa.eu/en/the-water-energy-food-nexus-pbKI0215971/?CatalogCategoryID=7QwKABstDHwAAAEjK5EY4e5L
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How to interface?

Bioeconomy — Economics of ecosystems

4 Back 1o Ml 20:07 7 9N -
ec eurcpa.eu

ENVIRONMENT

The Economics of Ecosystems and Biodiversity

Not alf that (s very useful commands high value (water, for exampie) and not everything that has a high value 15 very esefy
(sueh as & dlamaond)
Pavan Sukhdev, The Econamics of Ecosystems and Bsodiversity, An Interim Repart, 2008

Valuing our natural assets

We depend upon “ecosystem sesvices® peovided by nature for free. Services Bce freshwiter, fertile soll, clean ar, fishenes
and tmber. But population growth, changing diets, urhanisation and many other factors are damaging ecosystems and
causing biodwersity to decline. While the world's poor are most ot risk, this loss has an impact on us all. It affects our
health, wellbeing and Hvelihood

Setting a price on natural capital may appear calious. But nature and its services escape prcing and are therefore
ignorad or undetectad by markets. In our economac system, this kadk of monetary valuation is a root of the probilem

If we can demonstrate the value of nature in sconomic terms, It can help everyone, Including polcymakers and
businesses, 10 resch decisions that consider the full costs and benefits of the proposed use of an ecosystem, rather than
BT cOsts that enter markets in the form of private goods.

The TEEB initiative

http://ec.europa.eu/environment/nature/biodiversity/economics



http://ec.europa.eu/environment/nature/biodiversity/economics/

European
Commission

How to interface?

Bioeconomy - Ocean economy

"For some, the ocean is the new economic frontier. It
holds the promise of immense resource wealth and
great potential for boosting economic growth,
employment and innovation. And it is increasingly
recognised as indispensable for addressing many of
the global challenges facing the planet in the decades
to come, from world food security and climate change
to the provision of energy, natural resources and
improved medical care. While the potential of the
ocean to help meet these challenges is huge, it is
already under stress from over-exploitation, pollution,
declining biodiversity and climate change.

The ocean economy encompasses ocean based
industries (such as shipping, fishing, offshore
wind, marine biotechnologies), but also the
natural assets and ecosystem services that the
ocean provides.”

N

>> The Ocean Economy in 2030

@) OECD

http://oecdinsights.org/2016/04/2
7/the-trillion-dollar-ocean/



http://oecdinsights.org/2016/04/27/the-trillion-dollar-ocean/
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Alignment health and sustainability agendas

et wry e e

“Searching for 'triple-winners’, i.e
research delivering benefits across the three
fields allowed to identify four areas offering The Junction of Health,
the most potential: sustainable food Environment and the
improving human diets and minimizing Bioeconomy:
risks to health and environment,
circular economy, including the bio-
economy, cities as testing grounds and
demonstrators of triple-winners,
holistic health (i.e. integrating life-
style, environment and well-being).”
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http://bookshop.europa.eu/en/the-junction-of-health-environment-and-the-bioeconomy-
pbKI0514154/:pgid=Ig1Ekni0.1ISROO0K4MycO9B0000Kkr1HCHM:;sid=a49gn2dPbClghDBhZPz-
OAquFmeCosdf0=?CataloqCateqorvID:h2YKABstrXcAAAEiXi



http://bookshop.europa.eu/en/the-junction-of-health-environment-and-the-bioeconomy-pbKI0514154/;pgid=Iq1Ekni0.1lSR0OOK4MycO9B0000Kkr1HCHM;sid=a49gn2dPbCJghDBhZPz-OAVqbFxmTCosdf0=?CatalogCategoryID=h2YKABstrXcAAAEjXJEY4e5L
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First

Industrial
Revolution

through the Introduction
of mechanical
orcduction facifties
with the help of water
and steam power

First mechanical
. loom, 1784
™=

TR g o v W ot s WL il b, B it e St b iy

e e R e

Second

Industrial
Revolution

through the ntroducticn
of a division of labour
and mass production
with the help of
eiectrical energy

First assembly line
slaughterhouses, 1870

1900

How to interface?
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Forth Industrial
Revolution, NBIC
convergence and

Third
Industrial
Revolution

through the use of
electronicand IT
systems that further
automate producton

Al

Fourth
Industrial
Revolution

through the use of
cyber-physical systems

First programmable
logic controller, 1969

2000 Today

Cyber-physical assistance systems are driving the fourth industrial revolution
Source: Siemens, Pictures of the Future, Spring 2013

Dagree of
complexity

Time

. .
— g e

Computers:

\' .:’
Bits Genes
215t Century
Architecture
;NCU[OIB Atoms
F 4
Networks

Biotech

\Nanntech

Y cmmry oo whersatic - lamas Uston, Tochrdatare: How Leaading Blge Technolagres will
Irrnsdorm Basooss in te 21" Contary

Evolutionary Economics



How to interface?

Education

Which skills for the transition to
the low carbon economy and
society?

o All stages, including life-

long

All levels, including
vocational training. Not only
scientists and researchers

Which skills for possible
new sectors of the
economy: urban agriculture,
landscape stewardship,
ecosystem management,
nature based engineering,
low carbon consulting etc.?

European
Commission

Top 10 skills

in 2020

Complex Problem Soiving
Critical Thinking

Creativity

People Management
Coordinating with Others
Emotional Intelligence
Judgment and Decision Making
Service Orientation

Negotiation

Cognitive Flexibility

SNV BEWN

New Skills rora

European Bioeconomy

Preliminary Programme

in 2015

Complex Problem Solving
Coordinating with Others
People Management

Critical Thinking

Negotiation

Quality Control

Service Orientation

Judgment and Decision Making
Active Listening

Creativity

SOPNDO B WN S

Source: Future of Jobs Report. World Economic Forum
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Employment and social affairs

Employment in the EU bioeconomy (EU28, 2011), Which new jObS ? How
W R Total: 19 million .
10s% 10 many and where in
® Agriculture -
34% | current and possible
o 4.4% - “ Fishe .
0.2/0/\_ -Manu'f:clure of food products fU ture bloeconomy
2.2% ‘ 2 “Manufacture of beverages
" — 53.0% - xanufac:ure of :]obacc: products S e Ct O r S ?
iR PmmE——. Rural, urban, coastal and
Forest-based industry ocean j o bs?
Biofuels -
0.9% 2.5% Manufacture of chemicals (excl. biofuels), chemical products and plastics J 0 b pOte ntla I fI‘O m g ree n
growth? Impacts from

Turnover (Bin Euro)

450

400 ¢
350 |
300 |
250
200

150

100 1
50
0. - .

DE FR IT GB ES NL PL BE SE AT FIl DK RO CZ IE PT HU GR BG SK HR LT SL LV EE CY LU MT

robotisation

Turnover and employment in the EU bioeconomy (2011) ) ) )
Quid working poor in the

®Turnover (Bin Euro)

: . L food industry and other
J i sectors? Quid precariat?
48 Quid working conditions
( _ 5
1B Towards post-employment
]JJJEIJ ; DJMHLH. e | i society? Universal basic

income and bioeconomy?

Source; SCAR 4, Annex 2




European The Stlver Economy
Commission

A ey Sasterge for Curma 1 13 SpEg Soostvam. B B 8 P S00RS Cwiergr (n Jrm o susee huogm
B e e e

How to interface?

Silver economy The Silver Economy

Much more than 3-D W ol gt -
printed food for i Rl - ) %‘;{;ﬁ_j*

[ T—
” ot bt Lo - s
— - ——— b e - — — —
E

elderly with chewing
problems

o -
rorwTeece ey
ORTDS 2014, PERFORMANCE logistics,
whiteboard animation

http://www.huffingtonpost.com/2014/03/24/sust
- ainable-nyc n 4886443.htm



http://www.huffingtonpost.com/2014/03/24/sustainable-nyc_n_4886443.htm

How to interface?

Collaborative and
Sharing Economy

E-commerce, with or
without middleman?

Volontary engagement
(even more in post-
employment society?

Collaborative research
platforms. How to
integrate open science and
open innovation?

What future knowledge
sourcing and IPR strategies
in a collaborative economy

European
Commission
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Citizen Biotech Economy

n:oe

» Empowerning citizen scentists - Nature Methods : Nature Publishing Group

pare . dom Logs

Applied Biosystems
tharmal cyclers

Roquest an ndab dam L — by Sy

nature

Techniques for life scientists and chonyists

m Advanced search l
home » archive « Issue « editoral « full text
NATURE METHODS | EDITORIAL -

Empowering citizen scientists

Mahxe Mothods 12, 796 (2015) | doi 10t

roneth 3577

Futiivhed online 28 Augus! 2015

Downtuse POF Ty Reprines N Righis & permssainns [ Articie matsies

Scientints should consider engaging more with the DIYbio community.

Subject terms; Education « Molecutar tiology + &

i trology
A soentificaly Hlerate genersl pubiic ranks tigh on the wish it al bologcsl nessarchans. Acconing

10 & poll taken 81 0 recant syrhelic biclogy conferencs, sciontists see & publc urinformed sbaul

botechnoiogy as o & % their work. Instead they want the ‘man on the streel’ S0 undecstand ond

support what goes on in the b, In our June E wo dacussed dfferant routes used o

assaminatn soensfc réonmeacn. 'Wa naw want to encows

% 30 get invg

od N YENUeS

?5! give By peopis & chance 40 Rands-0n sxparience In bikiogy. DIYDK s
Theso do-a.yourself (DIY) ciogy labs are arganzac and run locally, ofton Dy SCOTSIE who work on
& volurdess basis. Thaer mationady, a5 Eln Jomgersen—calounces of Genspacs in Brookiyn, New

York—aums up 0 8 TED tak, was %0 expand the uss of biotechnology beyond the profsssionsts and

% pul the %00k in the hands of lay people 10 e in fun and cestive wanys

Pad 2 mn

heksmagazine com

R R

DIY Biology and the Rise of
Citizen Biotech Economies

Egoma »

1. INTRODUCTION

Most artcles on garage biclogy and do-d-yoursel! (OFY) biclogy -

whatner acadeenic papers ofr Media Mpans - highlight its soms-

what “immaterial” cultures or idealogies. The issues usualy rased ncluda:
the ways in which do-it-yourse¥ biology potentally democratizes science and
fasters & cagen sciance (Volraky, 20094, that &5 practitionars aw @ “crealive
proot of the hacker principle” (Ledford, 2010: 650), that the fiekd is an fustra.
ton of the apen sourcs movemeant, thot concems about confrol. sacurty and
safety nesdd 10 ba addressad [Sawyar, 2011) Howavee, rather than focusng
on such relatively abstract culures, this articla focuses on the more masern-
alaspects of do-it-yourssll biology: its locations, s equpments, s obyects. |
mus follow Watson and Shove's {2005} appeeach ane fecus on the socls and
matenals, rather than the symbolic meanings and effects of, do-it-yoursolt
practices (see also Shove el &, 2007: 41-68). This article presents three siles
of DIY peacticss: A community labaratary in Pans, a peivate laboratory n Bas-
ton and, third, cheap altematives o scentéc equpment, such as the
OravmelFuge. The angument | &m cancemed with is that the Grauiablity, the
atardabilty and tha mutabiity of chjects play a key rola in do-ityoursalt biol-
ogy and, ot the same tma, thal we witness the emergence of a “citizen

biotech-economy”®

Join Humanity+

Jowring

MHienanity+ as & Full,
Plis or Sponsor Member
enables you o
participate in Humanity s+
governance and
decision-making - an
mportant rode in the
growing Transhumanist
mavement, It also, of
course, gives you the
opportunty to support us
N the work Humanity+

Sign Up for the
Humanity+
Newsletter

y nocates requted

Email Address

*
First Name

-
Last Name

*




Applying resilience thinking

) LL_ Seven principles for building resilionce in socisl-ecologicel yystermy

Resilience overtaking short-
term profitability?
Need for an adaptability and

diversity strategy for food
system?

New challenges to resilience:
crisis, systemic disruption,
disasters, hybrid threats, war
Can the European
Bioeconomy do anything to
preserve peace?

European
Commission

How to interface?

Resilience

Local
Governments [liec ,
for Sustainability ‘ i

Il
king Cities Resilient
Making 1

My City is Geﬁinﬁeudy
IR o

https://www.hud.a.uk/research/reserchcen
tres/gdrc/internationalcollaborationsandnetwo
rks/unisdrmakingcitiesresilientcampaign/

.
Introduction Trends

Food system
trends

The Thoughe Leadershp Group
comdared anumber of tends
thas will infuenc e the food
system overthecomng
decade. However, aarty nthe
ressarch it vwas agreed thae
the project shouid oo ona
small umber of Wey trends’ 1 g g don i puscd s s
that incke ey, policymakers Al i
3ndWRAP hawe e power

Economy
©

Gilob alisation & trade
Untal ™

Wit in theshart erm

the enwronmentd, 00d
andeconomic dmersions of
susanality, are highighned n
the dagram, fghe. They am %o
explored nmoredaal on he next
page and areunedas e amework
forpresensingthe msaarch
conclusions and recommen dasons
atheendofthisrepar

......

O OO =contents {iToeicsmeny @ OO G0 L DO 0O S D O (2 concusions wrap

Source: WRAP,
http://fr.slideshare.net/sustainablebrands/food-futures-

B  onbusin


http://fr.slideshare.net/sustainablebrands/food-futures-from-busin
https://www.hud.ac.uk/research/researchcentres/gdrc/internationalcollaborationsandnetworks/unisdrmakingcitiesresilientcampaign/
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Bioeconomy and Peace

Pul ¥ 2323 T ANE O
facceg

Pad & 23:23 T A2AN
wodpm ocg

eCdpm Linking policy and practice in international

cooperation

ABOUT ¥ PUBLICATIONS Y TOPICSY STAY INFORMED ¥

Search our 25 topics, 78 people, 365 blogs.
and 2567 publications and articles

Linking ‘Food Security' and ‘Peace & Security’'

PRESENTATIONS ‘

Linking ‘Food Security’
and ‘Peace & Security’

Resources

Dossiers

from Policy to Practice

Media centre

Blogs

Multimedia

AND FOOD
SECURITY

Investing in resilience to
sustain rural livelihoods
amid conflict

Events

Communities

:
le Institut royal supéricur de défense €@

PEACE < FOOD SECURITY
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water-energy -food.ong

Security externalities S P Meraseany N EX L
and migration

“Nexus thinking is eloquent and compelling on the
subjects of efficiency and innovation, but silent on the
topics of equity and security. The billion plus people who
remained destitute at the end of the twentieth century
have now migrated into peri-urban squalor, lost land,
assumed debts, remained illiterate, acquired drug-
resistant pathogens, grown in numbers, and amassed
cheap Cold War weapons and mobile phones.[...].

It would be wise to add equity and security to the
nexus.”

T e
;‘9;’?'[;1-‘" }b’ - ! : ‘ ﬁ((\ C r'i»-‘,\';;x‘);:_ ﬂ NERS ) ji’r‘:‘v’_"
[ IEXUS? w.m‘; nPractice | Knowledge News atahbicf

A CRITICAL VIEW 09 May 14

s Beyond The “Water-Food-
@ g SR — Energy-Climate Nexus”

w_r v .
"
@ ..... Mark

Climate change in the Fertile Crescent and Implications of g
the recent Syrian drought

In order to improve our environmental security,
should we think of water, food, energy and climate
in nexus-like ways? Richard Matthew is skeptical.
While “nexus thinking” promises to reduce waste
and inefficiency, it could also heighten inequality,
instability and the potential for violent conflict.

In the past five years, a powerful narrative of global environmental
rescue has been craned by leaders from business and government

e AND FOOD
- SECURITY http://www.water-energy-

S beap i e ot 5017 s ey e s oy | Investing in resifience to sustain food.org/en/news/view 1696/beyond-the-water-
RS il i S O P S S S St T v ' rural livelthoods amid conflict

o .
o food-energy-climate-nexus.html
]



http://www.water-energy-food.org/en/news/view__1696/beyond-the-water-food-energy-climate-nexus.html

European
Commission

How to interface?

Globalisation vs. identity, community, roots

What co-existence between globalized value chains and
community-based solutions? Food choices? Locally preferred?

Citizen-consumer values to drive sustainability of supply in
bioeconomy?

Transition Town

. A TOTNES

W
&

Agricultural Value Chains

Global value chains
in a changing world

Edited by Deborah K. Elms and Patrick Low

Risk Managemont

http://www.globalharvestinitiative.org/index.php/2015/06/a-
role-for-the-committee-on-world-food-security-cfs-in-icn2-

implementation/



http://www.globalharvestinitiative.org/index.php/2015/06/a-role-for-the-committee-on-world-food-security-cfs-in-icn2-implementation/

12. FLASHLIGHTS:
BIOECONOMY TODAY,
OR MAYBE TOMORROW?
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The journey towards
renewability

Is this Bioeconomy?

Wood-based packaging

osay

o

THE WORLD'S
FIRST FULLY
RENEWABLE
CARTON

e .
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Is this Bioeconomy?
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Commission . ¥ M Science for Environment Policy

- s : A

- - Using vegetable wasta to producs hioplastics ey provids sustainabin
as ICS — Io ase no altematives to non-Dodegracadie  plastic, new research has  foand, The
biodegracable pinstc dovoloped for this stully, produced umng pasicy and spinach

4 December 2014 steme. cocom ped husks an

hulln, have o menge of mechanicsd properbes
Issue 396

comparubie o conventional pinstics which are used for pruducts from carrier bags

-
Subscribe to free to kitcherwars ang compaier COmpenems.
ailways pliodegradabie S o - »
Global plastic prodection fas nsen from 1.5 miton tonnes per year o the 19505 1o 268

and vice versa

Foo ¥ 16:46
e s vieaknope ity net

Nc'")‘ji"/:élty

# Consciousness Health & Wellness Science & Tech Stories Art&

This 16 Year Old Girl Invented Biodegradable Plastic
Using Only Banana Peels

Sowrce Baver, | 5, METON tnnes 2 year 5 2012, This S1a0enng worease has bees Stves by ha low covt and
Charnie Psysl, 5. range of muchanizsl properties that plasbics can previde. Howeves, the masty genersted can
I,?‘x‘?u‘:o";:"g LA, he devestating 10 erosystems. All Sve major Goesnic Gyres corzain substantisd amounty of
1,‘.-‘;"',";¢(‘,h. PRSUC waste, which can infure o K wikdide and spread invasive scecies. Furthermare
Vegetane Waste iHtn plastic does nod bodegrade hut remans in the ament for hundreds of yeary

Dogr eatics
Mao Do sacutes 47,
B135-5143. DCC

10,400 1/masU0sss T

Whie blodegradatile sltermatives o pastic cannct solve this protles, they may help to
reduce thwse harmiul impacts 6 4 longer trme scale. 1n this study, fessarchery vstigateg
the possibilties of wsing 2 3 vepetabie waste, Europe sone proguces 24 milion

onres of Wogetable wmiste, Such as Elemd oF hushks, avory year. This materidl tars
Cemtact: 5 bavir LR (oo, o neturs golgmer—or chan of muokculs-I5at can be vsed [ mime son
Read more about: bodegradable plastscs.
WWerte Corrninahia - . . “ o.
Pad ¥ o T 0o -
smodely Con
- . »
Science Dally Moble @ Folow | § v
Your source for the latest research news Breaking News: You May Be Musicaland N

hted with the speed and efficiency

which my paper was p ed *

S Health « Tech « Environment « Sociaty ~ Quirky = & Full View A- A

Science News from research organizations

New biodegradable materials could replace plastic e
bags

Date; October 2, 2015

Source:  Open University

Summary: As England gets set to start paying for plastic bags, researchers are making inroads -
Into developing alternative biodegradable materials that could potentially replace
fossl| fuel derlved polyethylene single-use carries bags In the future
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Is this Bioeconomy?

Biodegradable versus durable
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European Our logo - OK biodegradable MARINE

Commission i
— What does it mean?

w
OK sreonanss s MARING =

Is this Bioeconomy?
GUARANTER THE CLAM OF OK bio-

Building biobased markets .

<
=

The OK tiocegradablo MARINE cerdficatn promdes on ansser 10 such manufocturors
or supphbers who offer manne bodegradatie products and wart tn fave ther clam

vonfied by an independent thed party

Bung wel ivare of misuncendandngs sl can fowwenr sasly s nmongsl

-
consanen. the O bodegradatiie MARINE cenfication scheme makes o chear
distincion hetween

ad ¥ 0% as “ 0N - fu e "aose AL a
o mhgbia com [

Open-Bio: Opening bio-based markets via standards, labelling and
procurement
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Is this Bioeconomy?

Biobased products in automotive and
aviation industries

Fad ¥ s
& rerwvmcoeettnt com
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12 November

4 Back 1o Ml

Bio-drone simply melts
away when it crashes

Madio by fungus sad bucteria

w02 TN -
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Free Will Vs. the Brain:
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Dandelion Tires and Other Modern MacGyvering
= 0INANE ® Ses Comments & Features

-

Like TV's Moac A

Planet of the Humans: The
Leap to the Top

fow cf the strange and surprizing engineering trunsformations
that are boing cooked up in labs across the world

High Hopes for Making Tire Rubber from Dandelions
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Cross-industry mainstreaming of
biobased and biodegradable materials

— = Forbes : 2
'C O l ] | E;‘, (‘\ S il '.;) S The Little Black Book of Billionave Secrets
Manufacturing 2 4,288
f v ‘g Biodegradable Electronics Could Save Us
From The E-Wasteland

‘ Curtis Silver,

FOLLOW ON FORRLS (1)
b R et PEGA CAN.

winn- CRM EVOLVED.
oo TN

MIT's Biodegradable Hydrogel Composites Will
Make 3-D Printing More Environmentally !
Friendly

We all know that we are supposed to properlyv dispose of
our laptop and computer batteries, We also know that we
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New bio-construction
materials

pesigned to build, not to smoke.

MPCRETE

Strong, Lightweight
& Breathable

Hemp
+ Lime
+ Water

Energy
Efficient

Incredible
Insulation

Flame, Water
& Pest Resistant

5 Lasts 100's Naturally
CARBON of Years Non-toxic
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Spreading like wildfire: Why
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wooden skyscrapers are springing

200@

PLP Architecture proposes
skyscraper at the Barbican

Like Dezeen I
on Facebook i

2505 London's first woodon
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New aesthetics and functionalities of wood-
based products

nee Yilne LR mws
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et nean FablLab

R N

HAVANA Linea d'arredo in
'+ Mediterranean FabLab

e WAVAIA s s b on b ks PharneCarsmaah s s ctommcrc AT ot #research #project: Octagon & una struttura abitativa a pianta ottagonale,
Yoo TerIT LITWI €O TROVEE § (0K § PR & Tee pensata per la ¥ricostruzione post-titone nelle ¥Filippine e per resistere alle
dcatastroll natural che sl verificano nell'arcipelago aslatico,

war o b inuee dabe frorve

P Lo prna pesiane & dndcats agh wpani

a project by #Medaarch + Mediterranean Fablab

e Dainn Pomar, o urw atete f Vgteiss Bechwedl

Vier ia traduction

SpeR U Am

Fakgr Jloen

Medaarch — Octagon. Typhoon resistant know-house

Octagon @ una struttura abitativa a planta ottagonale, pensata par la ricostruzions
iget Medlterranean Fabl_ab past-tifone nelie Filppne o per resistere alle catastrofi naturali che s verificano
nefarcipelago asiatico. Octagon & il primo prodetio di know-housa, progetto pk...

Jaima B Commanier * Fartagor
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Blorefinories could solve urban waste problom
Imagrates recycling, power genaration, compesting

Heden Tunreciity

URBAN bicrafinenes could deal with muniopad solid wastes s
matter in bull-gp areas, accordng 10 UK resaarchers

N as plasics, paper and organc

A borafinery operates
products from s fsedslock and adjust he ulput &
the worid's Sho poople will fve in oibes, gensrating r

researchars, froen e univeeses of O

on a sevdar prnciple to an oll refinery, in thal ona plant can make many
fing to demand. By 2050, arcund 7
O wastn and neading more energy
$ and Surray. say AN wban biorefinary could solve both

of those proteams
~orgamos. Bio

). which
) plants. and S0l 0

The researchers, lad by Oxlord’s Aldeng Yary, considersd paper, plast
arganic wasie can be treated using either composting or anaerobk
WCas DIogas Ihat can be used in combined haat and porwer |
that again can be used for campost. Paper ¢
naneration, with energ
e-use ;
aneryy

pn Jus

an be provessed using AD, composting, »
1y for heat and power generabion. Plastics can be recovered for
chemically, for axampie pyrolyss or gasiticaton, with incingrahon for

sCOvery & inal rasornt

yding, or

o
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Incineration Versus Recycling: e

- _ - ot
In Europe, A Debate Over Trash
Insrvasingly cotmmens in Hurepe, municipal “worte-fo-energy” e oty
incdmerators are belog rouned as a gree rash dispossd altermariow. Bt
critscs contomd that these lnrge-soale mcinerarers tond to discourage
roogoling and feod fo grvater woustr.
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For commumities ahoet on land®ill space. “waste-to-energy” (nclneratioo

sonnds [he o bulletgaod soluthos: Recycke all you can, and turs the cest

Lo beat ar electticity. That's how it's boes regardad s moch of Euroge }
whiew tesrly w quaster of all sasiciped sulad waste b ursed (o 450
inctosewtirs, and servaringly in the United Stiaes, where dosens of citins
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EASME

Sorting plastic from other plastics 1o separ




G7 GERMANY

2015 | Schloss Elmau

Is this Bioeconomy?

Fighting marine pollution

0623
eho nichs oy

|ENVIRONMENTAL
'HEALTH
| PERSPECTIVES

u Browse Articles About ENF Awthors Podcasts International Program
FOCUS | NEWS VOLUME 123 | ISSUE 2 | FEBRUARY 2015
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New Link in the Food Chain? Marine Plastic Pollution

and Seafood Safety

DFELTARES THETS CORFmM
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Careers and Funding

ISEE 2015 Abstracts Now Available

ENP |s pheased to present (he alistracty foe the
2015 annwial conleronce of v lntgrnaligna

2ockety for Envitonmental Epidemiolo
“Addressing Environmentsl Health inegualites,”
held 30 August-3 September 2035 in S3o Paulo,

Stemming the Tlde:
Land-based strategies for a plastic-free ocean

New Editor-in-Chicf

We are pleased to ansounce that Sally Pesreaull
Darney has been selected as the new Editor-in
Chief of EMP. Sally comes to £MP from the LS
Emironmental Protection Agency, where she
maost recently co-led o farge research project
focssed on assessing health dispacities in
wulnerable groups and peoviding healthy
emvironments for childoen, Leam more about
Sally and her yislon foc the jesanal in the
September issue of ENP.

o
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Re-inventing cosmetics

Chasing micro-plastics

g = 08-23 I

X Microplastics in personal care products: the tip of the iceberg - Bio-based News - The portal for bio-based economy a..

B10-BASED ECONOMY

Bio-based News | . s

CARBON CAPTURE AMD UTILIZATION

Top news uppliers | s reloases
» MiCroplastics in peesonal care products the tip of the iceberg
ktohe
nova-Institute shows that the amount of microplastics in personal care products

washed to the sea, although appreciable, is dwarfed by microplastics from other :
sources :

Microplastics in personal care products: the tip of the iceberg g
— -

Microplastics are a major source of water poliution. The litter found in oceans and intand waters is
dominated by plastics. This litter does not anly consist of Large items lilke plastic botties and bags, it sso - |
contalng microplastics if only because the large objects tend 10 decompose into small particles. A recent
tudy by tava lnstitute shows that the amount of microplastics in personal care products washed 1o the
sea, although appreciable, is dwarfod by microplastics from other sources.

Nova-institute concentrates on Germany and gives the figura of 500 tong

care products (cleansers, shower gels and skin-care products) discharged annualty into surface waters

afectarts and

hies estimated 300 to 1e from industrial product

OImedic products have 1

¢ Criticam on their use of non

sandocomeant. However

egradatae g we on e rasd towards e,

ot et the Case for ot acturers of Industrial pr

TUVRheirnkand * 40 Not Seem 1o

Uons, markets of reglons. 5o fa r

wepared to reduce their use of microplastics. For

° products, thevo are

beeswax, cellutose, casein and menerals, as well 25 inmovative peoducts Like the bio

Oy CERTLO

Based plastics polylactic acd (PLA) and polyhydionyalkancate [PHAL Although we o not know yet for
Gonau. Richig

sure if ol these altérnatives are sufficently tsodegradable

" 7 Major ather sources of microplastics
But there are major sowrces of microplastics thot asv oot a2 all sffected by publc opposition Take : ;
7 ; o fo ¥




Fabric-recycling technology in the textile industry
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This newest pair of Levi's started as five old T'shirts, Using a new fabric
recycling technology, Seattle-based startup Evrou worked with Levd's to dissolve the
used clothing into a new, high-quality thread. That thread was then used to make
the new pants. it's a process that could ultimately start to replace water- intensive

cotton grown In the field with cotton saved from discarded clothes.
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European
Commission

Is this Bioeconomy?

v 1 M

EVRNU™ AND LEVI STRAUSS & CO. EO
CREATE FIRST JEANS MADE FROM =
POST-CONSUMER COTTON

Source:
GARMENT WASTE http://www.evrnu.com/blog/
-~ 3 30TTLES 1 JEAN
WASTE<LESS
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Smart textiles and
wearables

nea
Panderu ity o

A8 to Mal 14 aewam

# UGent offers platform to
“smart textile” researchers

by
Revent articles

SUMMARY

AranarrANY and NEIVETs wirking A8 ARAITGnI IR I Te0tbes O ETEeY, (OVINTE A% 0T SN TN DTN Y

I arvione by (eer

0900

Salon at MIAT
P Tonsrth elition of the Smart Textiles Sadon takes place teemarnow (a Ghent's
Muasewm of Industry, Labour aad Textile (MIAT). Every two years, Ghent University
(UGent) provides 2 platform to internationsl researdwers working with so-called

smart textides. UGent researchers are nternationally renowmed for thesr imnovations in the
fiekd

Smart textile uses mtegrated electronic
technology, ke sensors, which can be used
for n muititode of applscations. It can, foe
example, be used In clothang to protect
foefighters, analyse the condition of patiemts

und determine sthiete Bness

The Senur n Salan gathers the latest

Innovations and prototypes in the

imternational fiedd. The departinent of
textiles at UGent and the university’s Centre for Microsystems Technology (CMST) will akso
showrase their work
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They can be used in wearable
textiles to dial telephones,
pager messages and control
music from MP3 players.

Examples include a business
suit with a mobile phone
incorporated, a child’s anorak
with a tracking device,
sportswear to monitor heart
rate, aerobic outfits with
music players incorporated,
and club wear which changes
colour etc.

Nano Technology

Nano-particles are permanently attached to cotton or synthetic
fibers. The change occurs at the molecular level, and the particles can
be configured to imbue the fabric with various attributes. Nano-
technology combines the performance characteristics associated with
synthetics with the hand and feel of cotton

i

Nano-fibers cause
liquids to roll off

Nano-fibers attached to
cotton fibers

Nano-fibers 1/1000 the size of a typical cotton fiber are attached to
the individual fibers. The changes to the fibers are undetectable and
do not affect the natural hand and breathability of the fabric

Source: Slideshare



Lo )
g

United States Department of Agriculture
Agfimanmrs Magarne

European
Commission
O ————

Is this Bioeconomy?
P hytO m i n i n g - Forum—Using Superplants To
- - Clean Up Our Environment
Phytoremediation
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FEATURE 19 March 2014

Metal-eating plants could mine eni
riches through roots

iy Katia Moskvitch pmpany Governance  Products Innavation & Technology Sustainability  Investor Relations Media  Jobs & Carsers

n's Commatment

Technological Platforms >
Phytoramediation — Remediation technologies for contaminated soils

fechnological Focus promoled by trees and herbaceous plants
Inés RAD on f——— Sail polution by heavy metals (as
Wnowabies WEANIC, Mmercury, chal and

coppet), arganic and chioanated

COMPOUN3E

ntellectual Property
VANt SNVEDnImg problems.
i Award Enl has long been involved in

IGanbfying and Implamenting

technologies for remoy

\Eances and

ranneships iIn R&D poliutants of reducing them io

lowils not dangercus for human

ini's Technologenl > hoalth, with the s of extending
Jevelopmen! Reseasrch e portfolio of low-smpact
centers remediation technologes avallabls

to Syndial, eni's company for

dews & Events environmental remediation

Why mune for metals when we con cultreate them? (lwoge: Perdaggt Langal
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A supramolecular ruthenium macrocycle with high

catalytic

mechanistically mimics photosystem |l

Narcus Schutes, Valsntin Kunz, Peter D Frschmann & Faank Warthner
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Artificial
Photosynthesis
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Science News

Toward artificial photosynthesis:
Mimicking the ingenuity of nature

Dato. May 3, 2008
Sawrve:  Julus-Macmilians-Universitdt Worzburg, JMU
Surmmary: A clean. climate-fnendly onergy source that is virtually
Inexhaustibie: This is the promise artificial photosyrhess
holds. Chemists have now got ane stép closer to reaching
this goal,
S"S‘E n D E m n D
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DNA Constructs
W Antenna for Solar
Energy
=1 113 — Ressarchers have
found an affectve solution for
collacting sunlight for artfcial

phatosynthesis, By combinng sai-
assambling DNA molecules with
simpie dye molecules, the
researchars have craated ...

read more »

Groundtweaking X-Ray Snapshots
of Active Photosynthasis
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Bio-inspired and bio-mimicry

a9 i8:44

Tapping into Nature
The Future of Energy, Innovation, and
Business

ABSTRACT

By tapping mto billions of years of research and development, innovatve
companies ae abstracting strategies from the natural world and developing
truly transformative technologies. Organisms have flounshed on Earth for nearly
4 hilion years, continuously adapting 1o our planet’s dwverse environments and
diffuse energy flows. Tapping into Nature explores how pioneering companies
are leveraging these adaptations and demonstrates the vast and largely
untapped market potential of bioinspired innavation.

In this paper, Terrapin explores nine cross-sector topics and selects natural
strategies related to each. The biological strategies represent only a fraction of
the designs found in nature, Each section then presents boinspired products—
some of which are Terrapin collaborations—that have been developed by
companies using these strategies. All told, this set of strategies and products
begins to convey the bréadth of mnovation in the natural world,

—
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The samnal cofounder of Green Chemiviry Joba Wamer and his estoomed partnes green
chemmtry edutator Amy Cannan arego-founders of the groundtresking groen chemistry
education nosrprofit Beyond Bc"ba"}."w)’l wnow how the combination of green chemistry and
Bioemimicty in the STEM ouricuum provides 2 snigue opportanity to inspire students to make
connection with the satural warld and to use (Nt issgiraton to Become creston af tyly
sustainable products and process: 3 They't foous on technoues and resaurces for adopting green
chamatry and biomimcry throughout edecational systems, highlighting €12 and higher education

programa sitned st transformng STEM edutation
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Bio-lightning

onaz Rl

| LABIOTECH . eu

( )
ﬂ The European Biotech News Website

EVENT

N wee Replace gleclhd Llﬁhtuig with
214 X g waCten87

FHERE PRMAT MTIMIR BssTeE
Glow-ln-the-dark bacterial
lights could illuminate shop |
rs What if we could use less eloctricty to light today's civilizations? is a French
WI ndows start.up willing to take on this challenge by using genetically modified bacteria to
produce light. | had the chance to talk with the company's CEO Sandra Rey and will give

you my thoughts.
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Bio-Refitting of cities

- e o

LaLibre

"

Transformer la petite ceinture de Bruxelles en forét urbaine ? Le

by e SN v

http://www.huffingtonpost.com/2014/03/24/sustainable-nyc n 48864

4- http://www.terreform.org/projects urban-new-york-city-state.html


http://www.terreform.org/projects_urban-new-york-city-state.html
http://www.bbc.com/future/story/20140402-a-vision-of-new-york-in-2050
http://www.huffingtonpost.com/2014/03/24/sustainable-nyc_n_4886443.html

Is this Bioeconomy?.
Bio-retrofitting and

bio-designing of buildings?

Pat @ e
medsench com

Amntonia Geavagnuolo, Amieto Picerno Ceraso, Emanuela Lanzara, Rossella Notari, Giuseppe Ludano,
Elena Auflero, Giuseppe Di Domenico, Glanmarco Covane, Carlo Paokiccl: Smart & Fab. enhancng
resilience in post-industrial urban environments

Figure 11: Recovery of exsting walls

The filtered water thus obtained is used for plant nutritian within the Vertical Farm and for domesti
sewage through a double water supply, dramatically reducing the consumption of drinking wate
Moreover, the recovery of rairwater reduces the oad on the sewer system, decreasing at the sam

timethe risk of overload
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Urban agriculture for sustainable food cities
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New Artcles Dady on Urban Architecture, Art, Dasign, Travel, A Technology f ’ @ ﬁ z

World’s Largest Indoor Farm is 100 Times More Productive

Article by Urbanist, filed under Offices & Commercial in the Architecture category,
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Aquaponics

4 Bach 13 Mad 0ol R
VOIS 20M
o4 b i e ARG iy
™ GO0 DIALOGUES ’”

WHAT ROLE WILL AQUAPONICS AND
HYDROPONICS PLAY IN FUTURE FARMING?

13 4 place to get Informatiot an the mos! asked questions
by today s consumers. Aftor roviewing the fepica i vigitors stil Rave questions, they can
submit thetr own o our website This post (s based an i recent Question subumitted through
FoodSource,

Editor's Note: USFRA's 7

Raising fish and plants together can be done - and can be accomplished successfully and
sustainably, Aquaponics and hydroponics systems are quickly moving from the realm of
experimental to commercinl as ressarchers and growers alilke have turned the systemas into
working models of sustainable food production. Aquacuiture, for example, is one of the fastest
growing segments of the U.S: and global agricultural econamies, growing at s rate ol 65
percent per yeur, according 1o the Fisharles Technologies Associates. ine, The 2007 USDA
census of agriculture counted 65,409 farmers and ranchers reporting freshwater aquaculture
13183 In the US: Total sales were 514 billion

Aqmponics the himire itf Sood

=i Magazine

Europgaq R T e T T =
Commission
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Aquaponics: the future of food?

Ties Gerasinyg

A process being perfected in an east London warehouse,
Envolving 12 tanks of fish and vast trays of salad leaves, may
change the way we make produce

Yeus hurve viewed your albrwnosce of Bee srticles 1 yvns sk bn view e, clek the
beation bdvw.

HEAD THIS ARTICLE

AQUAPONICS BASIC DIAGRAM

http://kanat.jsc.vsc.edu/s
tudent/grzyb/main.htm
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mecsarch.com

- - -
P Ricordate che A nostra sistema & alla sua prima versione @ potrebbe essere migliorate dal vostro ingegne!
- Inoltre, comsiderste che | raultati potrebbero cambinre, In redacione sia alle tecnologie CNC, sl @i Sistemn

elettronicr utilizzati

D9 questo progetto o augunamo di innescare un'interessante rete, guetla che potremmo chamare col nome d
wikifood (magari, pecché no, creande snche un sto ad hoc, tipo wwwwikifood net), dove poter incootrarcl pes

candividare ¢ swiappare nuosd sistemi & produzions di bo ¢ trovare rsarse immediatamands wOll, con Fintents

iPad @ 10:40

medaarch.com o Giffondece un sistema di “how [0 grow almose anytiveg”

ro Mydrapons house systewn & condividete pure con nol le vostre

k $coricata & nostro progetto, pes ricrean il v
R modifiche o | risultati defla vostra coltivazione Idroponica in-house
Buon lavoro ed, .. enjoy your meal

< Scarica qui i file del progetto: Download Hydroponic House System

—

In attesa della nuova edizione, 14 sesta, & digitalMed, come spin-off del risultati ottenuti dalla nostra
scorsa Summer School, abbamo dedso & metters a punto un sistema per la coltura in idroponica di
plccoli ertaggl in-house # rilasciare in apen source sia | fle di stampa 30, sia la dacumentazione ralativa

al montaggio dell'intera struttura e al sistema di controlio realizzato con Arduing

Rendere open-source questa ricerca, O sembra il modo migliore per diffondere 'utilizzo di pratiche che RICERCHE SIMILI f v r®
el quotidiane, possono migliarare nettaments la qualta della nostra vita,
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Edible landscapes
and food sharing
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Kitchen Commons
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Incredible Edible
Todmorden unlimited

http://pm22100.net/pages/enercoop/I/Incredible edibles.html
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, Neglected and forgotten
— S —— crops revolution

Seeding the future: tapping gene banks to P na < o

secure our food future n = thefuturescentre org [

forum Ut res
.,,.“'u‘:;" ,Eg‘”';,;: ADOUT  PARTNERS  TOPIC MUDS TRENDS  THE LONG VIEW Q

Alecis Woad

Presenned by
‘
What can nearly 12,000 ‘orphan
H .y

crops’ do to address the nutrition

gap?

by Jubelle Aphs
Ihousands of years of crop domestication mean that fewer
han a dozen flowering plant species how account for some 8¢ ' '
JUAC & CUEER SONEE PIIEAPECISS TN RO IOF REDR S0 Could ‘orphan crops' become a food security Ttk tra e
per cent of the world's diet. Some scientists argue the global ; . el L AL
food crisis could be solved by re-opening seed banks 1o and income generation solution for the world's
refresh crop gene pools and increase diversity. poorest communities? 5

< o ot 3 e d sene 0 et (00 €3 e Vooe o 6 0 usars have votad Shary = v ‘ L
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R Perennials
2,?5.

PERENNIAL CROPS FOR
FOOD SECURITY
PROCEEDINGS OF THE
FAO EXPERT WORKSHOP

I5-30 Aoqust, J013, Fors, Maly

—

Belgomarkt, Bruxelles

Fui W e AR o
g

WIS E

IN SCIESCE ARD TRCHNOLOCY

“Perennial cereals, legumes and oil species
represent a paradigm shift in agriculture and hold great
potential to move towards sustainable production
systems. today, most agronomic practices used to grow

S—— e annual crops require excessive water consumption,
SRl e e T significant amounts of synthetic mineral fertilizers,
Paserilil Griiing Food Sscudly for the Future o labour, emissions of co2 and disrupt natural biological

R —— )22 g ST N AN processes. Perennial crops instead are more rustic,
’ firsd 10 OOt GCSHED 3w Arlic) . B ; .
improve soil structure and water retention capacity and
s contribute to increase climate change adaptation and
Vg NN vErSIonNs af Our MO gra CAODs ol arkvass ¢ oliow Us P . . P . .
gt R s R Sy sy e mitigation practices and promote biodiversity and
planet ecosystem functions.”

http://www.fao.org/3/a-i3495e.pdf

% 100N
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Mapping the puzzle of microbiome potentials
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TECH HEMTH PLANITEARTH SPACE STRANGE NEWS

Why It's Time to Map the

Microbiome (Kavli Roundtakt

By Al Brorars. Thi Mol Fourduton Decarnba 1 2035 02 23pm ET

EXPERT VOICES

f
The Earth Microbiome Project is o systematic L
attempt o characterize the global microbial
taxonomic and functional diversity for the benefil

Wa

pEd Hoef
of the planet and mankind ik
dant
M b Earth
Constructing the Microbial Biomap for Planet Earth s ok het b
‘” y Kenl
; R anze that goed
: g : A wnghe sod Bacherurs s 15 Rome on e 1ol ush an ambit sl — Dit e
HEnce we Jrupuse te tharacterze the Eath by envenmmantal paramesr 55 OF 30 NAbOOPAK PR NTODOTes ) (ebe u \ brulk
" ) ) part We poestés by UGG parts rovang with research fror s
mmardal ratrerds. 3yTiSEI0Ng plart Sormaores i 100
. \ 1 e o Al prodesg sk s Yon (neaw Reseastmy N Ini
. . d > OEe 10 DATWEs MABETes 1) TaRETIN ewe '
processes o Artter Ong Growth
y = - ) Crnpdt. Pacic Nortrwes! Nasosel Ladotsory Pl !
. crod ¢ Tlex fo WER Y from bactena
To explore and download the EMP datasets and fung) to algae and viruses - that inhabit nearly every square inch of
the planet and have densely cokinized our bodies

please go to giita.microbio.me
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Re-thinking the water
nexus
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workdark oy
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High and Dry: Climate Change, Water, and the Economy

A - . "VMN;“:‘: BOATEN ,
- o I ortig L W

News = search (Z contack buyers guide

High and Dry: Climate Changs incisasss Wates Risks

Why a salt water glasshouse makes agnculture
possible everywhere

Farmans in Somalia are Daing gvan a20ess to an inndvatihae gasshouse
that works entirely on sea watar and solar panals. The project intends 1o

maka agreutune possitie in tha Hom of Afiica brconmores B
Tiw glasshouses s Doen ¢ pod by res % from Agian ]
Uriversily in Birmingrsen. The comglax for austsnabe sgricudiung oorsits 5&([\"“0(&
of a glasshouse comphc, § wiler pumg @ & dassdination glant thil ae W HAVE

Trial Center Tomato entirely seil-sullcent. The squipman! gets its powsr fram the solar panak

Femores Dy
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Saltwater agriculture

Pad = 06:43 TR
chcca

CBCNEWS |Technology & Science - .

Home World Canads Potitics Business Healh Arts & Entestainenent Tochaology & Science n

Quirks & Quarks Blog - Spark  Photo Gallanes

Salt-tolerant plants eyed as crops of the future
rises

20 per cent of world's irrigated

Ass F A 7. 2

already i d with sait

VET Lt Uscated Aug 18, 2018 11.0Y AMET

627 shares On a sun-scorched wasteland near India's southem tip, an unlikely garden
filled with spiky shrubs and spindly greens is growing, seemingly against
n Fa0atoek all odds.

» The hacking

The plants are living on saltwater, coping with drought and possibly Noll Macdory
u amad offering viable farming alternatives for a future in which rising seas have

inundated countless coastal farmlands
:3 Rudds

Sea rise, one of the consequences of climate change, now threatens

Embracing the Saltwater Diet of the

o

amtorming the wirg bere s, s we

ek Bosatiamy = 115 @ Iaeg

e, mot ciogx A 11 &

fan Sale
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Biosensors in agriculture

EIP-AGRI Focus Group

What are biosensors?

» Biosensors are analytical devices which converts a biological
response into an electrical signal.

‘o @- ENMS | ey | Electrosctive > Electrode i
® Antibody b Material Filters
‘ * Nucleic Acid pHChange  => Semiconducting Multiplexers
o ». => pH Electrode o AGRICULTURAL AND
" e I L L o Ansog o | Sectn FOOD ELECTROANALYSIS
‘ ®_ C.' ‘ Lhm » Phoh‘“mr cognv.m [ MaRlA %”:}n:'nl '(L\\E;:;
R D resue Mass Change > Plezoelectric Linearizers
= Medium
. »— Organel Compressors
Sample Bioreceptors or Signal Signal
Analyte Molecular Transducers Conditioning
Recognizers Circuits

http://fr.slideshare.net/shalinihospet/biochips-47904927 -
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Is this Bioeconomy? Sweet Pepper Harvesting Robot

Swarm robotics Sweeper)

~=r ICT Robatic Use Cases projoct in the H2020
prograemme of the EU

BAELPER L e cmttn 4 v e P 0 e e e b bt sy, fe e e e v bl L) 90 bt b s e
S A | Ly By 15 B e 0B

W Sddiiasie. Toutbamal Robot Sasrme

A0ack in b nw et ]
ATTRACT YOUNG PECPLE SADK TO AGRCULTURE WAITH ROBOTIC FARMIN

2

LIS no v .

- QOSDL\US Vo Ve e e j-lx 4 v

Drones 1o help farmars with weed control

) L " B -
-Q Zanol Abicin
ATTRACT YOUNG PEOPLE BACK TO
AGRICULTURE WITH ROBOTIC FARMING

4]

- omBo

The sqericultaral mector is growiog rapidly &

%0 booming Wurld pogeadation. On
the uther hand the farmes” popeistion is heing reduced due s age anid health
Gt The yeranger generation bs nol sttracted su this prodession duee 10 its
mature and lack of prestige beang, a farmes, Dot the murkes demand for
apricnlturad peoducts Keep o increasing, Dioe 10 this, the demand esceeds supply

m o bag way, pronhing up the proes
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Is this Bioeconomy?
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Research shows
biopesticides expanding
rapidly

i 14, 2015 | B20 am EIT

wor: fYOLSE S et

Driven i part by socsetal concerns and

&Kline

marker, ance a domain of 4 niche

speaalty for organic frust, greenhouse,

asd caviranmentally sensitive Bomseowner uses, |5 emetging o s much broader

wope. [n 2014, the market grew rapadly, posting doubde-digit growth, according 1o

the recuntly pehilished

report by global markes research and consuhing firn

uses o wide definition of biopesticides in compiling its totaly

Al SLn hillion, the beopesticide segmunt of the market is still fess than 5 percent of

th n indastry, bot i projested 1o mcrease s share over the

global crop protecy

st 10 years. All coumtowes v projected o grow in the double digits or

i sl

digits during this persod. The main driver behind current growth i the advent of

microbrial seed trestments an field crops, swch as corn, soybeans, and cotton

in part by regulations, the bio-pesticides

£ COMmpany

ORI (O

& IPWatchdog

BLUEIRON FINANCES PATENTS

PATENT FINANDING AVAILABLE FOR ANGEL 08
VENTURE BACKED STARTUPS

The future of agricultural
yest control is l;iopesticides,
koT insect monitoring
systems

6 steys Brachmann
* )

Tha name
pest,” which
at times means

e ar

“Puisa

‘anngying”
doesn't do the
best job at
portraying the
devastating

PLl™

Re-thinking plant protection

Pt ¥ o2 v an
by O

Medical Daily

Ty
Strawberries Rate Worst In 'Dirty Dozen' List Of Fruits
And Vegetables With Most Pesticides

- aoooan

aie wioved frult, caren by rhe cruckioads In Ametica, B iregs bewar: diny
o, vy bite comes a Tk dose of pesti ¢. The
o Environmental Working Group (FW adod that

Bageat pesticide cartiers, Apples, which
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Cyborg swarm maps unknown environments
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Cyborg husbandry
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Traditional knowledge FEEDIFUTURE
for the future
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Four Ways Mexico's Indigenous
Farmers Are Practicing the
Agriculrure of the Puture
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La Milpa, in the Nahuatl language of the Aztecs literally means
'what's planted in the field'. This agricultural method is able to
produce food all-year-round from a small plot of land, a Milpa
can grow up to 15 different crops at once, all feeding from
each other and supporting the soil. Based on the natural cycles
and seasons of the land; it's sustainable, with crop rotations
and periods of fallow and it is said to be one of the richest and
more complex organic ecosystems ever found. The green
movement and the demand from consumers searching for
milpa to table alternatives, has created a new wave of small,
modern farmers that are taking this two and a half thousand
year old baton and carrying it into the future, hailing La Milpa
as the key to food security, sustainable farming and the
protection of local biodiversity.
https://dublin.sciencegallery.com/events/2016/04/futurefeastingmexic
anbanqguetbookedout
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Organics
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Orgamc farming can feed the world if
done right, scientists claim

Major nes study sugeests chemical fortilizers are not 5o wial

0000

« LMED

billion euros
22.2
2004 2013

Source; European Parliament
Research Service
https://epthinktank.eu/2015/05/20

/organic-food/

Marché bio les Tanneurs, Bruxelles
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Agroforestry
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Circular farms
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Low efficiency feed to meat
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ECOFERM
The circular farm

- : Jan de YOk Nethoriancs
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Nortpoier, 1547 Jume 2016 J, &
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ECOFERM Kringloopboerderij met voorbeeldfunctie

w« lerog nakr overncht

geplastst op 22 sugustus 2013 In Mewws | G

Op vrijdag 4 oktober - 5. 72l de eerste ECOFERM Kringloopboerderi) haar deuren openen
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(http://www.slideshare.net/JanDeWilt/ecoferm-montpellier-15062015
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Integrated landscape stewardship in multifunctional

business models
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Nutrient Recovery and Reuse (NRR)
in European agriculture
A review of the issues, opportunities, and actions

https://gallery.mailchimp.com/7e5f446a883c6b513832bd

781/files/NRR_RISE 2016.pdf?mc_cid=3c2d1f1d16&mc
eid=04e2ad0549
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Mainstreaming Nutrient Recovery and Reuse globally

“Every ton of nutrient which is
intercepted from a waste flow and
processed into a form suitable to be
used to fertilize crops represents a ton
less which would have leaked into
water, the air, or the atmosphere, or
ended up in land fill.

Europe can perform a leadership role in
improved nutrient management. Since the
transition is unavoidable this would also
create first mover advantage and economic
opportunities.”
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Re-thinking human waste and toilet technology
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Re-thinking bio-circularity
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Danish project lets
algae convert CO2
into protein

Climate
Change -
what are
the regions
doing?
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Circular home energy solutions
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Greenhouse gases as feedstock
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Highly efficient and cost-effective CO2 utilization Premium
will spark a revolution
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Highty eficient and coal-elective CO2 ulilzation wikl spark i revolubon — Lesding players will showcass
their test echoological breakihroughs in Essen (Germany)

nova-Inatitute = peoud 1o host the “4th Conterence on Carton Dioxide as Feadsiock Tor Fusls, Cheamisty
and Polymaors® on 2§ - 30 Septembor 2015 i Essan, Germany (hip:dco-chemistry.ou) and invites @ TONOTA THaM) AFRCA
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Re-thinking use of primary biomass
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Avoiding Bioenergy Competition for
Food Crops and Land

Creating a Sustainable Food Future, Instaliment Nine

by - er and Ralph Heimich - January 2015

vl R in More

Installment 9 of Creating a Sustainable Food Future shows that
any dedicated use of land for growing bioenergy inherently

comes at the cost of not using that land for growing food or
animal feed, or for storing carbon.

It recommends several policy changes to phase out forms of

bioenergy that use crops or that otherwise make dedicated use

of land.
]
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Towards end of
combustion engines -
noise or trend?
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Norway (+ Netherlands,
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Banning Gas Cars (Edit: Rumor
May Be False)
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Volvo to phase out Diesel and phase in Electric

£ PRINT D EMAIL A- A+

o a (]

With the reputation of diesel vehicles now marred and emissions standards getling strictes, maybe It's
lime 10 let diesel die, Al least, thal's what Volvo seems 1o think

The Swedish automaker presented two concepts which are praeviews to its upcoming 40 Series
models due to appear in 2017, and they are powered by a new plug-in hybrid powertrain with 8 T5
Twin Engne. At the launch event, CEQ Hakan Samuelsson told media that Volvo wil gradually
replaca deset engines over tha next 10 years or 50, If the markeat dictates It 1o be so
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Sustainability challenge of scaling up aquaculture
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Improving Productivity and Environmental
Performance of Aquaculture

Creating a Sustainable Food Future, Installment Five

LU 4
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Installment 5 of explores the potentinl role of

aquaculture In meeting global fish demand 1n 2050, finding that aquaculture
production will need to more than double by midcentury, We examine scenarios

s growth and environmental impacts In 2050 and close with a

of aguacule

series of recommendations for how to sustainably grow aguaculture production
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SUSTAINABLE AQUACULTURE

Grand Challenge
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Agquacuiture, or fish farming, 5 already makng up for the iases in some wild-caught
fishenes. and it i e of the fastest-grow food ¢ Juction

Yet aquaculture will need to more than ¢ 1 size by 208 .

veafood demand, and ma urrent agus iculture farms are inefficient [ 45]
the erviranment and so fiithy that they can threaten Hama i

apuaculture does more harm than o

™ 7o will transform the prodi wity, efficiency, and sustalnat f aquaculture
farmy by developing cutting-edge techrsques fof "aquaponics™ which combanes
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Off-shore agriculture
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Algae economy
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Lhotech ey

+3] LABIOTECH.eu

The European Biotech News Website

CATEGORIES L ATIONS

LEEEN-TEON. BAVIAWE

Is the Future of Biotech...Green? The Algae Industry ranges from Biofuels to Nutrition to
Fashion and Microalgae hold lots of potential for the industry to expand. But why? And
do Venture Capitalists agree?

Microalgae have already been established as incredibly valuable to the biotech industry, in
part due to their and resihence, providing a bio-platform for

production of food supplements, biofuels and even aesthetic effect (see )

So what kind of Industries are looking to Exploit Microalgae?
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Seasteading

Source: Seasteading Institute

4Back to Mol 23:39 o WERED

Floating cities could be a reality by 2020

ﬁ ) o

Floating citkes could be the Tutare of Bving

The Seasteadiog Institute made waves in 2008 (sarry, pof sorry) when notabde VC Peter Thiel decided to co-found

the project. The Boating cities are meant to serve as politically autonomous experiments with thesr own

eCOnmies

The project still seems far from completion, but the Seasteacing Institute remains committed to its 2000 goal of
bringing the futuristic aties to life. Here's a closer look at their plan

Vvarw A One Page
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Low-impact foods
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Why low-impact diets
are the next big
opportunity
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Wednesday, November 5, 2014 - 4:00am

Director

SustainAbility

What if everyone could have access to feod that meets their

dietary needs without preventing future generations from

meeting theirs? That's the idea at the heart of sustainable

nutrition. Increased attention to the enviconmental iImpacts of
Analyst

SuUSTaINAD It
" spur innovation and interest in those foods that can deliver

food types drives Interest in sustainable nutrition, helping

nutritional value with & reduced o it 1

The agricultural footprint — the land required to grow the
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Earth's first superfood? Solazyme’s (D 40 evsssemony
whole algae protein gains traction as O vwre
formulators seek more vegan options
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Provenance technology for r—
supply chain traceability o e
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FarmShare: il . . CLOUDBET SBTC é'f‘lr,ifn.::';vi

Thw trust imachine
Blockchain Community-Supported Agriculture
By Willtam E Bodell Il I/ STRATUM

Srravores

1. Introduction:

Thes document s intended 1o provide an overview of the potential application of
nternet-connected sansor devices and a blockchain-based siternative ownership model in the
context of a rural agricultural community, The propesal busids upon the existing business model
known as Community-Supported Agricullure {CSA), which aims {o create mulually beneficial
relationships betwaen farmers and local communities by Involving CSA members/subscribers n
the production and decision-making processes. The FarmShare application serves as a platform
for facilitating coRaboratan between larmers and shareholders, which has generally proved
aifficult for CSA organizations refying on traditional modes of planning and communication

How Bitcoin's Technology Could Make
Supply Chains More Transparent

Roxd Wivanis (v & sevvior desidngs and engoieer of IDED Aaoes, wiierde Ne wovks ar i

1 of rochn:

B e e e et oy, desIgn. and i
MINISTRY OF INNOVATION  HUSTNESS OF TECHRD
EEM wants 10 move blockehain tech beyond Mnovanan Lot
Ritcodn and maney transtes

a Pap-up bIocchan Sarfup (roation lab hosted of the Monavd

1.1 Community-Supported Agriculture
Commmunity-supparted agriculture is an alternative
economec model for the production and distribution
of locally grown food, It orignated In the 1680s in
1he north éastern Uniled Stales, based on the
concapt of bicdynamic agrculture fret proposed by
Rudolf Steiner. CSAs operate on a shared

Tine post. wivch sroiines how the fechnology Gevm bicodr cowd mave supply chav macn

Morw Yoarmpannt, K povt of i L SN

[ .

L
mw e

can
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|
nak-raward model, i which a communily of [J ;‘ é.‘ ¢ > (-
shareholders funds the operation of a local farm at j l“ 4 ' e B
P ) - Y -
the baginning of the growing season in exchange r’s & %;_‘\ 3 — -
for weekly defiveries of fresh produce and other > ( ,J, 3, : e
food products (such as eqgs, dairy, meats, etc) "' Vi g - & - ——
over the course of the harvesting penod, ¢ 2. “\
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Marketing uglies and recycling food waste

DROLES DE LEGUMES
T

Brussels Beer project, Beer from recycled bread

Delhaize, Droles de legumes
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Re-thinking food
packaging
(or no-packaging)
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Personalized nutrition advice
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Nutraceuticals
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Trending Bayor's dgpdal transformadion  Roche prepams atezoizumab filir Communiqué antry kit | Gendal herpes vaccine
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Nutraceuticals: Big Pharma or Big Food’s next Big Growt
area?

Evidence-based nulntion might seem a strong growth area for pharma but amjdst the opportunities there
are challenges.

Think about the last time
you made a visit to a GP
as a patient. If it was a
sick visit, you presented
with a series of
symptoms. Your doctor

> MmO T I |

4
asked about them, and t.
depending on your A
answers, had some Articie by u
follow-up questions to ?:\Tf"l‘c‘;“'::l';‘("‘” and Pat ”
help give context to your condition, and then prescribed a treatment. : : £

.

Nutraceuticals

Where

Food ..u
Health

moed!

EXAMPLES OF NUTRACEUTICALS

CURRENTLY AVAILABLE IN MARKET

VITAMIN AND MINERAL SUPPLEMENTS :
VitaminA (Beta- Carotene)

ADDITIONAL SUPPLEMENTS :
cod liver oil, primrose oil, oy

glucosamine, garlic etc Vi

Pripaeos
Cambo

SPORTS PRODUCTS-
Glucon-D (Heinz),

Glucose I (Dabur)

e
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Alternative sources of protein

Food Research: High Quality Plant Proteins
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Is this Bioeconomy? insects as food and feed

Insects

EFSA Scientific Committee

Abstract

The prosent cpinion has the format of & sisk profile and peesants potantial Biokogical and chemical
hazards a5 wedl a5 abergencity and ervrosmentsl hazards sssociated with famed nsects vied 4
food and feed taking rto account of the entire chain, from farming %0 the final product. The opinlon
akso addresses the ocourmence of these hazards in nON Processed Insects, grown on diferent substrate
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why crickets?

Healthy, sustainable, and delicious. Need we say more? 80% of
countries and 2.5 billion people are already eating them|
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Fake meat sales are growing, but is it really better for

you?
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Plant-based meatsimilars
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FROMDOUY Lo
: = Sales of meatiess and vegetarian products are soaring, although only 7% of U.S.
Beyond Meat has a big plan for protein il cal
b bbb ALL CONTA The hiunger for fake nyeat — or meatlss mext — is getting bigger. So mixch so that the latest sales
thare This . n Advance y¢ numbers of plant-based meat alternatives resched $553 millio ), representing a growth
f ' n R"‘ ﬁ - control tod

spurt of § percent from 2010, “We are doubling the business annually” said Ethan Brown, CEO

of Beye

1 Mear, which makes non-animal food prodacts like the Beast Burger and has an active

group of investors that includes Bill Gates and former Twitter execs Biz Stone and Eva
o Cosmie Conaart
WATCH Williams.
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texure of animal protein
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Gyros-Strips Naturally Pulled Natural-Fillet-Steak
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Team wants to sell lab grown meat in five
years
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Attention in China
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Coming soon: chicken
meat without slaughter
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Post-animal bioeconomy

@m'vm WE'RE ACCELERATING THE

POST-ANIMAL BIDECONOMY.
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The End of Farming

Poal factaries wil rplace tactory farms
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Factory-made meal replacements
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Ultralocal food
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DIY Biology
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Dscavery paves way for hometirewed drugs

Berkeley
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Discovery paves way for
homebrewed drugs, prompts call
for regulation

A Glimpse into the DIV Biotech Movement:
Biohacking, Végan Clieese, Algae Beer and
Bacterial Art!

WUMEECATIRE DI eI R MAAY. et

By Sarah Yang, Media relatiors v 1. L - @
ans of homebeewed beer and backyard distilleries already know Fab Labs have Becorme hugely Ehionable since 2010, But what about fllo Fab Labs?
How 10 ermnploy yeast 1o convert sugar inte alcohol. But a research Have you sver thought about sharing your RNA or DNA ampification equipment? It

can be a massive help for entreprencurs or students, and Bio Fab Labs are
starting to emerge in backyards across the world for Education, Innovation and even
compieting key steps needed 1o turm sugar-fad yeast Into & microtxal craative SynBio art. This aiw ara of DIY biotach is AWESOME,
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The DIY biohacking revolution is

here
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Dally Dot Tech

Just as big teeh companies like Google found their stur

the future of biology will be built in garages am
kitchens, too
At the Sauth by Southwest festival in Austin, Texas, on Foday, o
group of researchers described how experimenting with nnd
racking biological systems had become as sceessible s the
Internet wias during Google's cariy days, when computer

scaenthsts developed softwirre that would change the way people

used the Web,

Is this Bioeconomy?

Wetware - the next frontier of garage innovation
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DIY biotech movement ‘has potential to
disrupt’

By Micraw Pooie

< e A Sl — - =

Although the hiotoch industry s sttitade towards DIY biotech has been by and large
Wasreabsalve, thels Delies (e Medgling mosvment's dissaptive potentiad, claine
Cameron Clurke of Beskeley Bio Labs, which promeotes commercial projects.

Proposents of the commmnity of amatewr synthetic biologists say this partly stems
from its embrace of “open source” philnsophy ~ the sharing of ideas, demigns and
eoding in anline farums. 1his enahles developers to get feedhack on their enrly-stage
projects before pashing abead with propoetary designs — an approsch that has
already aceelerated the rise of (11 printing

o o @ 0 Bat comparsons betwoen 3D pranting and DIYbio
shoukd not go too far, scentists warn. They note that
one b & simple manufacturing technique, whereas the

More olber covurs an entire Gokd of scientific research, Theis
G omly similarity les in o shared decsstralsed approach
Wi vosis letes svertit e developmaent that ix helping to drive down costs.
¥ a1 wat: £300 In adkdition. 3D pranting is two docades ahisd of mock
o DiYhio rescarch. Promoers of 3D printing began work

% T YOS 20 vears ago but the techibqoe ki only taken off in the

gt few yuars, As has the size of the market, 11 is now
used to make everything from plastic figurines to
compliy parts for et engines, and consultants at
Walllers Associates estimate that the ghobal markot for
31 primting products and services grow by one-third in
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Exploring options for diet change
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cut their meat and dairy consumption by half, according o 2 UN report

mkand

pssion for Eusope say that as well ns
cutting meat and

Saentists from the UN Economic Comr
cutting air and water poliution, adopting a "demitarian diet
dalry consumprion in half - would lead to @ 40% cut in Baropeans” intake of

. it

\aturaky ArQanims, i€ 1§ also intr 3
ants In

N

an to repla

artEicialy
soil that ha d during plart

v watar and an




Is this Bioeconomy?

Co-leapfrogging globally
towards sustainable and
healthy diets

Climate~KIC Start-Ups
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Co-leapfrogging globally beyond the convergence
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ENDING CHILDHOOD OBESITY IS A
GLOBAL CHALLENGE

BY SANIA NISHTAR | PETER GLUCKMAN ON /306 AT 12202 PM

-

Obasity in developing countries is on an alarming upward trend. according to & report by the Woeld
Mealth Organtzabion

Childhood obesity is no longer the preserve of wealthy nutions, There are more
overweight and obese children in the developing world, in terms of absolute numbers,

and an upward tremd is evident.

imber of overweight children under five vears of age nearly
ion to 10,3 mallion between 1950 and 2014, Current estimates of

of diets?
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eareinanew era
For-profit businesses
are tackling social and
environmental issues, nonprofits are
developing sustainable business
modeis, and governments are forging
market-based approaches to service

delivery. Out of this blurring of

traditional boundaries, a different
model of enterprise is emerging,
driven by entrepreneurs who are

motivated by social aims,
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purpose enterprises
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Circular business model for a biobased

Stap 3
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Co-designing circularity
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Repair Café : appel aux réparateurs volontaires !

Que faire & uno chaise au pied brantant 7 D'un grifle-pain qul ne marche plus ? D'un pull troud aux mites 7
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Protect the Arctic
from destructive
trawling
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McDonald’s and global seafood
providers in landmark move for Arctic
protection

Pross releas )5 May, 2016

Amstardam, 25 May 2016 - Global brands, Including McDonald's, Tesco, Iglo, Young's
Seafood, Icelandic Seachill, alongside the Norwegian Fishing Vessel Owners Association,
Fiskebit, Russian fishing giant, Karat and Europe’s largest processor of frozen fish,
Esparsen, have today sald “no" to the further expansion of cod fishing into the
previousty-frozen Northern Barents Sea — an area twice the size of France. [1]

The ground-breaking agreement brokered by Greenpeace marks the first time the seafoad Industry
has voluntarily imposed limitations to Industrial fishing in the Arctic. This means that any fishing
compeanies expanding mnto pristine Arctic waters will not be able to sell their cod to major seafood
brands and retailers,
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Teaming up for
Arctic protection | -
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eement to Cod fishery in the northern part of North-East Atlantic
(FAO area 27, ICES division IIb2 and Ib*

Industry Grou

We acknowledge that climate change and the melting of the ice sheet in the above areas has caused
concern related to fishing activities in the vast area around Svalbard.

We acknowledge Greenpeace's role in bringing attention to the region under these changing
circumstances.

We understand that the marine area around Svalbard have been identified in several scientific programs
as important.

We recognise that the fisheries in the northern Barents Sea and Norwegian Sea including the marine
areas around Svalbard are amongst the best regulated fisheries in the world. Most of these fisheries are
independently certified by the Marine Stewardship Council (MSC) as compliant with their standard for
sustainable and well-managed fisheries, Additionally there are many protected areas already
established around Svalbard to safeguard ecological biodiversity.

We have agreed that from the 2016 season the catching sector will not expand their Cod fishing
activities with trawl gear into those areas where regular fishing has not taken place before. Thisis a
precautionary measure until through initiatives such as those mentioned below the fishing activity in
future years will be determined by improved knowledge replacing the need for this precautionary
approach.
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Re-thinking working conditions in food industry

OXFAM REPOS

NO RELIEF

DENIAL OF BATHROOM BREAKS IN THE POULTRY INDUSTRY

O
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tysonfoods.com
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T GREAT FOOD SAFE FOOD WAYS WE CARE TRANSPARENCY
| Entire Site

Response to Oxfam America

D sHARE HwE

May 11, 2016 — We value our Team Members and treat them with respect. If they need a
restroom break, we have extra people who can fill in for them. We do not tolerate the refusal of
requests to use the restroom.

We're concerned about these anonymous claims and while we currently have no evidence
they're true, are checking to make sure our policies on restroom breaks are being followed
and our Team Members' needs are being met,

We also already use an independent audit firm to assess working conditions in our plants to
make sure our Team Members are being treated with dignity. The auditors interview dozens of
workers and focus on areas like worker treatment, compensation and safety.

We listen to our Team Members through many channels to make sure they're being treated
fairly. In addition to their supervisor, they can talk to someone in human resources, plant
management or one of our chaplains. They can also anonymously contact the Tyson Help
Line (1-888-301-7304) or Tyson Web Line, which are managed by the company's Ethic and
Compliance office and are available 24 hours a day in multiple languages.

We've previously met with officials of Oxfam America and the Northwest Arkansas Workers'
Justice Center to discuss their concerns. We've told them that while we believe we're a caring,
responsible company, we're always willing to consider ways we can do better.

See also: Health Safety and Respect of Employees a Top Priority for Poultry Processors by
the National Chicken Council.
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Business models for short circuits
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