 for Europe

1& Using resources from land and sea _

x_“. T b I;::-
* \ﬁ t for a post-petroleum economy '

ans-Joerg Lutzeyer 4 v

 Aarhus University, Foulum, 14/09/2016
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SUSTAINABLE
DEVELOPMENT

responsible development
with citize:

sustainable consumption

7 .
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Bi OeconoImny encompasses the

production of renewable biological
resources from land and sea and the
conversion of these resources & waste
streams into value added products (e.g.
ood, bio-materials, bio-energy and bio-
products).

EU bioeconomy strategy, 2012

CHALLENGES.:
v Feed 9 billion people by 2050
v Unlock the potential of seas & oceans
v'Mobilise rural and coastal economies
v Boost bio-based markets
H2020/SC2 WP2016-2017




S Using biological
resources to
produce
"more and better,
from less"

/ Energy Oil dependency
CO2 emissions

Forestry £ Chemicals Wastes

Materials (agriculture,
fisheries, food)

NEW
REVENUE
GAINS

Source: SCAR (Standing Committee on Agricultural Research)
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Challenges & Targets

9 billion to
feed by 2050

60% more food to .
produce by 2050

Uses
70% H20

PRODUCING
FOOD

Uses Delivers
30% 25%
Energy GHG

2030
GOALS

Yet 33% \
food
wasted

4 CO, by
1,5-2°C

(CoP21)
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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 Supply (1,045) Biomass Demand (1,102) Export (138)

Grazed biomass: 122 W]

Plant products: 34

Animal production
Plant products: 35 Crops: 578 (55%) Feed and food Feed:523 process: 452
Animai productsifeed eq):23 products: 652 Animal prod
N Animalbasedfood: 71 al products
:‘tmbumo:ta > (59%) Plant based food: 129 jleed eg. )28
Locessed products Crop harvested residues: M - -
ey op! ) . Plantbased food: 18

| Bicenergy: 204 (18.5%) | m;n;«:m

Wood: 258 (25%) Bioenergy:???

Wood imp.-27 O uszofwood: 122 Chemical industry:9
-3 Bio-materials: 212 {19!6)' Paper: 42 Other:7
Animal bedding 21 \ Wood:41
Aquatic biomass: 772 . -
a Aquatic biomass: 777 Processed products
(biomasseq.): 6

In the European Union the biomass is mainly consumed for food and animal
feed purposes, which represents 6120 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.

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
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Bioeconomy is key for Europe

2 trillion euro
turnover

Turnover in the EU-28 by the bioeconomy sector Employs
i In percentage of value (2013
1994 MAgriculture P 9 ( ) =>17m people

2% mForestry
>19% mFisheries & aquaculture

5596 « Food, beverage & tobacco
industry
4% mBio-based textiles

8%0 mManufacturing of wood &
wood furniture
9% m Manufacturing of paper &
paper products
3% mBjo-based chemicals, 5504
pharmaceuticals and plastics e
>1% m Biofuels

~194 MBio-based electricity
6

- Based on DataM — Bioeconomics, database elaborated by the EC, JRC IPTS & Nova Institut
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Figure 3. Turnover in the EU-28 by bioeconomy sector

In million euros (2013) In percentage of value (2013)
19% [l Aariculture

2% [ Forestry

>1% Fisheties and aquaculture

35,717

55% Food, bewverage and tobacco industry

4% Bio-based textiles

11,329 8% ManuFactuting of wood and wood Fumniture

9% Manufacturing of paper and paper products

3% Bio-based chemicals, phatmaceuticals and plastics (zxcl, biofuels)

>1% Biofuels
>1% [ Bio-based electricity

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

The overview is different when looking at the employment indicators compared to the turnover indicators. The
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FOOD Systems_ﬁ_esearch and

Innovation: Food2030 - 4 Priorities
Reducing hunger & malnutrition, addressing food safety

and diet-related illnesses, and helping citizens adopt
sustainable diets and healthy lives

Building a climate and global change-resilient primary
production system — e.g. PRIMA, EU/Africa HLPD

O
&

Implementing sustainability and circular economy
principles across the whole food system — e.g. Food
Waste

Boosting market creating innovation and investment,
while empowering communities — e.g. FOOD KIC

7




Avariety of crops and “Food quality is dedining Higher levels of Wheat
‘/ livestock products will have ‘s contamination of contriputes
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locations of production atmospheric carbon microcrganisms 25% of the protein
challenged by climate change in the dioxide that we are such as E. coli and salmenella in human diets and a number
coming decades. Examples include: . 0, - are likely due to flooding of manufacturing processes,
+ Bananas - Half of the current global R events and temperature such as baking, require
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become unsuitable for banana Researchers have shown risi
cultivation by 2060. Professor Arold Bloom, carbon donide levels nthe
+Nectarines - Warming temperatures | /0 (2&1110 i atmosphere inhibit the
are expected to mean that certain Cﬂﬂfﬂmiﬂ, - - vonversion of nitrates into
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* Fish - Temperature changes will have
a mixed effect on fisheries as waters “Some of the most productive

Warm across the globe. Some species = .
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positively. is at risk of becoming

* Wheat - Global wheat production has unprofitable within a generation
been estimated to fall by 6% for each °C |  duetosoil erosion ... Without
increase of local temperature, barring .

adaptation. Yields will also become further action the natural
more variable, creating more volatility. @ ~ 1 environment will be severely
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OUTLINE OF A CIRCULAR ECONOMY

[ ]
Bi oeconomy
Preserve 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

o

Parts manufacturer

Biochemical i ‘
feedstock Product mar ufacturer

2 Regeneration Biosphere * l

Optimise resource yields

by circulating products,
components and materials
in use at the highest utility
at all times in both technical
and biological cycles
ReSOLVE levers: regenerate,
share, optimise, loop

g/collection’

PRINCIPLE

Service piovider

AL

Biogas Cascades Maintaip/prolo

Consumer

Collection Collection

Extraction of

biochemical

feedstock?
PRINCIPLE .
3 | ‘ )

g Minimise systematic
Foster system effectiveness f leakage and negative
by revealing and designing g externalities
out negative externalities .
1. Hunting and fishing

All ReSOLVE levers 2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUN, and McKinsey Center for
Business and Environment; Drawing from Braungart & McDonough,
Cradle to Cradle (C2C).
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EU Bioeconomy Strategy & Action Plan

Investment in R&I

e Horizon 2020
(€3,8b SC2)

e European
Structural and
Investment Fund
(ESIF) - Smart
Specialisation

Policy interaction & Enhancement of markets

stakeholder
engagement

e EU Policy coherence
e Regional and national

bioeconomy strategies
Bioeconomy SCAR
Foresight

Bioeconomy Observatory
International
cooperation

& competitiveness in

bioeconomy

TEMV}GIK

Vi

RSy # ;
NNEI

""D

."ONTH =

,,,,,

Vg%

e Sustainable
intensification of
primary production

e Expansion of new
markets

- BBI JU

e FACCE Surplus

GOhLS

Q@ .
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Creation of new bio-based value chains

Primary sector

Sugar beets

Cosmetics

Plastic bottles
Natural colourants
for candy

Car dashboards

Biological waste

Bio-based plastics

Fish waste

Oils
Pharmaceuticals




Bioeconomy vs. EU Strategy for J

Growth and Jobs (2014)

* 5Kk

* %

.

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.Towards a new policy of migration

9. A stronger global actor /
10. A Uglon of democratic change g




EU
BIOECONOMY :
STRATEGY European

Commission

REVEW. ROADMAP  ——

1st SEMESTER 2016:

Stakeholder interviews (NL Presidency)
Member States workshop

Stakeholders Panel, Utrecht Conference
Competitiveness Council

2nd SEMESTER 2016:

Sept: Expert Group BioE Review
Nov: MANIFESTO
Workshop OECD/FAO

; : : Competitiveness + Agri
: Agri- Council Senral

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/JRC Sep: BioE CONFERENCE (?)
Member States Workshop COUNCIL CONCLUSIONS

BioE ACTION PLAN — Final draft
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EUROPEAN BIOECONOMY TR -
STAKEHOLDERS MANIFESTO |D%|%LUJ o) li=’ Sl

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

 Bioeconomy for high-value production in the reqions,

 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




E . . . .
Commt . Source: German Bioeconomy Council, Maisei/fotolia.com (flags),

I N E U RO P E : jktu_21/fotolia.com

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)

@ dedicated bioeconomy strategy
@ biceconomy-related strategy

@& be-related strategy; dedicated be-strategy
Is under development

] - dedicated be-strategy is under development 15
i e 0000 TN
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Next steps for the EU Bioeconomy policy:
..with the support of the EU Reqgions

PRIORITIES

DolIcy

Address
- Knowledge

gaps

INncrease
stakeholders
engagement

ACTIONS

- Financial Instruments - EIB/Z1nnovFin
- Synergies with ESIF (SoE, Widening participation)
- Link with other programmes (EFSI, COSME...)

- ldentify and address regulatory & financial or
other barriers /gaps/needs (REGIONS" INPUTI!!I)

- Study to map EU regions BE Plans — RIS3 (2016)

- Bioeconomy Knowledge Centre

- KEP-Knowledge Exchange Platform
- Bioeconomy Stakeholder Panel

- Smart Specialisation Platforms, Networks (ERRIN, ERIAFF)
http: [atform.[rc.ec.eur : i
— ttp://s3platform.[rc.ec.europa.eu/guides



http://s3platform.jrc.ec.europa.eu/guides
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Bio-based Industries Joint Undertaking (BBl — JU)

Public Private Partnership supporting R&lI
for bio-based industries:

» Partners: European Commission and
Biobased Industries Consortium (BIC)

» Budget: € 3.705 billion
(about 75% from industry)

» |Implementation:
» Principles of openness,
transparency and excellence
» Horizon 2020 rules for participation

» Objectives: At least 5 new bio-based
value chains for Europe based on 2nd
generation/advanced biorefineries

BIQ-BASED

INDUSTRIES

Welcome to the
BIO-BASED
INDUSTRIES
Joint Undertaking
B.7h fi cormvert bioingical

o Tesidues nd wesies oo groerer
everyiny produocs

I E I Soember 2002

www.bbi-europe.eu

17

This presentation shall neither be binding nor construed

- as constituting commitment by the European Commission



FLASHLIGHTS:
BIOECONOMY TODAY,
OR MAYBE TOMORROW?
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Case study:

The journey towards
renewability

The launch of the Tetra Rex® Bio-based package is an
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Tetra Pak claims to have harnessed the power of plants by launching the world’s first milk
carton made entirely from plant-based, renewable packaging materials.

The company will launch a 100% renewable version of its Tetra Rex package - developed in
partnership and produced by biopolymer manufacturer Braskem - from 2015.

The bio-based packages will be available to buy from Swedish production centers in H1 2015 -
Tetra Pak notes particular interest from Scandinavian clients - with the roli-out initially planned for
European customers, with expansion 1o other regions based on demand,

The carien Is the first to market using bio-based low-density polyethylene (LDPE) fims and bio-
based high density polyathylene (HDPE) caps derived from sugar cane, as well as Forest
Stewardship Council (FSC)-certified paperboard.
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Is this Bioeconomy?

Plastics — biobased not
always biodegradable
and vice versa

iPad = 16:49
twin-kids.viralnovelty.net

iPad =

NOVélty

# Consciousness Health & Wellness Science & Tech  Stories  Art &

"I was delighted with the speed and efficiency

with which my paper was processed.”

This 16 Year 0ld Girl Invented Biodegradable Plastic
Using Only Banana Peels

Sp  Health ~

bags

Science News

Date:  October 2, 2015

Source:  Open University

4 December 2014
Issue 396

Subscribe to free
weekly News Alert

Source: Bayer, 1. S.,
Guzman-Puyol, 5.,
Heredia-Guerrero, J. A., et
al. (2014). Direct
Transformation of Edible
Vegetable Waste into
Bioplastics.
Macromolecules. 47,
5135-5143. DOI:
10.1021/ma5008557.

‘Contact: ilker.bayer@iit.it
Read more about:

VMlarta Cictainahla

Science for Environment Policy

Using vegetable waste to produce bioplastics can provide sustainable
alternatives to non-biodegradable plastic, new research has found. The
biodegradable plastic developed for this study, produced using parsley and spinach

stems, cocoa pod husks and rice hulls, have a range of mechanical properties
comparable to conventional plastics which are used for products from carrier bags
to kitchenware and computer components.

Global plastic production has risen from 1.5 million tonnes per year in the 1950s to 288
million tonnes a year in 2012. This staggering increase has been driven by the low cost and
range of mechanical properties that plastics can provide. However, the waste generated can
be devastating to ecosystems. All five major cceanic gyres contain substantial amounts of
plastic waste, which can injure or kill wildlife and spread invasive species. Furthermore,
plastic does not biodegrade but remains in the environment for hundreds of years.

While biodegradable alternatives to plastic cannot solve this problem, they may help to
reduce these harmful impacts on a longer time scale. In this study, researchers investigated
the possibilities of using agricultural vegetable waste. Europe alone produces 24 million
tonnes of vegetable waste, such as stems or husks, every year. This material contains
cellulose, a natural polymer—or chain of molecules—that can be used to mimic non-
biodegradable plastics.

09:21 7 89% -

sciencedaily.com

ScienceDaily

Your source for the latest research news

Environment «

New biodegradable materials could replace plastic

Summary:  As England gets set to start paying for plastic bags, researchers are making inroads
into developing alternative biodegradable materials that could potentially replace

Mobile & Follow | f v

Breaking News: You May Be Musical and N

Read More Lib

ym/testimonials

Society Quirky ~ & Full View A A

from research organizations

fossil fuel derived polyethylene single-use carrier bags in the future.
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Biodegradable versus durable

iPad ¥ 08:50
sustainablebrands.com
Sustainable Brands Issus in Focls
CHANNELS | Behavior Change Leadership Products & Design  Supply Chain  Marke
The Push for Bioplastics and the Myth of
Biodegradability
by Tom Szaky
102
W Tweet ! >
e 170 2 k /., bottle™
- »
¢ ‘up to
161 H plant-based
] 10
H (
in share | 2 recyclable
26 bottle
i redesigned plastic
G+ Dalen battle recyclable as ever
=) Email

Related Packaging. Chemistry and Materials, Coca-Cala

This is the first of a three-part series by TerraCycle CEQO Tom Szaky that examines the
benefits, risks, misconceptions and long-term viability of bioplastics.

Since the relatively recent rise in conscious consumerism, bioplastics — plastics made
from biomass such as plants and algae — have been receiving significant attention. With
the bioplastic market projected to grow in the next few years, many are pointing to plant-
derived plastic alternatives as the ultimate solution to our unsustainable dependence on
fossil fuel-based plastics. But one particular type of bioplastic has recently mobilized a
torrent of misinformation, misplaced optimism and confusion: plastics labeled
“biodegradable.”

13:40
sustainablebrands.com

4 Back to Mail

PACKAGING

Sustainabie Brands ssue in Focus.

CHANNELS | Behavior Change Leadership Products & Desian  Supply Chain

Why Durable Bioplastics, Not Biodegradable, May Be
the Answer

by Tom Szaky )

G+ Share

£ Email

To conclude this series about bioplastics and the biodegradability (or lack thereof) of plastic

products and pac

ing, | want to discuss the future of what | consider to be one of the
only viable alternatives to plastics derived from non-renewable resources: durable
bioplastics

The key word here is durable, because biodegradable plastics of any composition are not
term sustainable solution we need. When you compost a biodegradable plastic
cup, that polymer can no longer be reused and maintained, meaning all of the energy and
material inputs are lost in the soil. They can make sense in certain circumstances,
particularly in countries that have large volumes of organic landfill waste. India is a prime
example, where about 50-60 percent of the waste sent to landfills is organic and could be
composted, but only as a short-term waste-reduction strategy.
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Re-thinking waste management
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23/10/2015
Biorefineries could solve urban waste problem
Integrates recycling, power generation, composting

Helen Tunnicliffe

BN ia
By 2050, around 70% of
the world's 9bn people
will live in cities.
generating more waste

URBAN biorefineries could deal with municipal solid wastes such as plastics, paper and organic
matter in built-up areas, according to UK researchers.

A bicrefinery operates on a similar principle to an oil refinery, in that one plant can make many
products from its feedstock and adjust the output according to demand. By 2050, around 70% of
the world's 9bn people will live in cities, generating more waste and needing more energy. The
researchers, from the universities of Oxford and Surrey, say an urban biorefinery could solve both
of those problems.

The researchers, led by Oxford's Aidong Yang, considered paper, plastics and bio-crganics. Bio-
organic waste can be treated using either composting or anaerobic digestion (AD), which
produces biogas that can be used in combined heat and power (CHP) plants, and solid residues
that again can be used for compost. Paper can be processed using AD, composting, recycling, or
incineration, with energy recovery for heat and power generation. Plastics can be recovered for
re-use mechanically, or chemically, for example by pyrolysis or gasification, with incineration for
energy recovery a final resort.

ical, biochemical and process engineering sectors
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Reporting, An

Incineration Versus Recycling:
In Europe, A Debate Over Trash

Increasingly common in Europe, municipal “waste-to-energy”
incinerators are being touted as a green trash-disposal alternative. But
critics contend that these large-scale incinerators tend to discourage
recycling and lead to greater waste.

BY NATE SELTENRICH

For communities short on landfill space, “waste-to-energy” incineration
sounds like a bulletproof solution: Recycle all you can, and turn the rest
into heat or electricity. That's how it's been regarded in much of Europe,
where nearly a quarter of all municipal solid waste is burned in 450
incinerators, and increasingly in the United States, where dozens of cities
and towns are considering new, cutting-edge plants.
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Sorting plastic from other plastics to separate biodegradable materials

© 23/03/2015

biodegradable types.

. The new mixtures of plastic need ta be separated into
different families if the plastic is to be recycled into
biodegrabable and non-biedegradable material. The
construction of & film sorting machine will lead to savings in
€02 emissions, energy and water consumption.

The recycling of plastic is increasingly complex because
there are 50 many types of plastic and many have different
processing requirements. FILMSORT is an EU-funded project
that is looking at an efficient and sustainable way of
recycling waste plastic bags and film, while also ensuring
that they are separated into biodegradable and non-
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Fighting marine pollution o d
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Environ Health Perspect; DOE10.1 288 /ehp.123-A34 EHP is pleased to present the abstracts for the

2015 annual conference of the [nternationa
New Link in the Food Chain? Marine Plastic Pollution Society for Environmental Epidemiology (ISEE),

and Seafood Safety “Addressing Environmental Heallh nequalites” Stemming the Tide:
held 30 nugusl -3 September 2015 in Sao Paulo, . 2
prail. Land-based strategies for a plastic-free ocean

New Editor-in-Chief

We are pleased to announce that Sally Perreault
Darney has been selected as the new Editar-in-
Chief of EHP. Sally comes to EHP from the U.5.
Environmental Protection Agency, where she
most recently co-led a large research project
focused on assessing health disparities in

| ble groups and providing healthy
enviranments far children. Learn more about
Sally and her visian far the jaurnal in the
September issue of EHP,
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Re-inventing cosmetics

Chasing micro-plastics
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Home > Microplastics in personal care products: the tip of the iceberg

29 Oktober 2015
Microplastics in personal care products: the tip of the iceberg
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 are a major source of water pollution. The litter found in oceans and inland waters is
domi d by plastics. This litter does not only consist of large items like plastic bottles and bags, it also
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contains microplastics if only because the large objects tend to decompose into small particles. A recent
study by 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.

Nova-Institute concentrates on Germany and gives the figure of 500 tons of microplastics in personal
care products (cleansers, shower gels and skin-care products) discharged annually into surface waters,
Another estimated 300 tons may come from industrial products like detergents, disinfectants and
blasting agents. Manufacturers of cosmetic products have responded to the criticism on their use of non-
biodegradable microplastics and are on the road towards reduction or abandonment. However, this is
not yet the case for other applications, markets or regions. Se far, manufacturers of industrial products
do not seem to be prepared to reduce their use of microplastics. For personal care products, there are
alternatives such as beeswax, cellulose, casein and minerals, as well as innovative products like the bio-
based plastics polylactic acid (PLA) and polyhydroxyalkanoate (PHA). Although we do not know yet for
sure if all these alternatives are sufficiently biodegradable.

Major other sources of microplastics
But there are major sources of microplastics that are not at all affected by public opposition. Take

12015

conference
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Aguaponics
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Tim Smedley

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

. Fwrre ] acbars e SEARCH MENT You have viewed your allowance of free articles. If you wish to view more, click the

m EOOD DIALOGUES S / button below.
5 R R | READ THIS ARTICLE ]

WHAT ROLE WILL AQUAPONICS AND
HYDROPONICS PLAY IN FUTURE FARMING?

AQUAPONICS BASIC DIAGRAM
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http://kanat.jsc.vsc.edu/s
tudent/grzyb/main.htm
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s nitrite.
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- wi?har:r:n::n'-ilc:ne by the plants aleng inte nitrate.
Editor's Note: USFRA’s FoodSource is a place to get information on the most asked questions emoved. ! with other nutrients. {?

by today’s consumers. After reviewing the topics, if visitors still have questions, they can 5

L

submit their own on our website. This post is based on a recent question submitted through

FoodSource.

Raising fish and plants together can be done — and can be accomplished successfully and FISH TANK
sustainably. Aquaponics and hydroponics systems are quickly moving from the realm of
experimental to commercial as researchers and growers alike have turned the systems into

working models of sustainable food production. Aquaculture, for example, is one of the fastest
growing segments of the U.S. and global agricultural economies, growing at a rate of 6.5
percent per year, according to the Fisheries Technologies Associates, Inc. The 2007 USDA
census of agriculture counted 6,409 farmers and ranchers reporting freshwater aquaculture
sales in the US. Total sales were $1.4 billion. LP

pump

(Fish waste and uneaten Foodj

turns into ammonia.
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Edible landscapes
and food sharing
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Kitchen Commons

Kitchen Commons fosters a network of community kitchens that bring people together to share food, resources

+ 100% B+ and relationships. We support grassroots leaders and their kitchen partners through training and resources.
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What can nearly 12,000 ‘orphan
crops’ do to address the nutrition

gap?

by Juliette Aplin
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Thousands of years of crop domestication mean that fewer

than a dozen flowering plant species now account for some 80 Could ‘orphan crops’ become a food security

per cent of the world’s diet. Some scientists argue the global di . luti f h I Tell us more

food crisis could be solved by re-opening seed banks to and income generation solution for the world's

refresh crop gene pools and increase diversity. poorest communities? leese Gt o ey o comets
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Perennials

R PERENNIAL CROPS FOR
FOOD SECURITY

" PROCEEDINGS OF THE

FAQ EXPERT WORKSHOP

28-30 August, 2013, Rome, Ttaly

Belgomarkt, Bruxelles .
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IN SCIENCE AND TECHNOLOGY
”Perennial cereals, legumes and oil species
HOME ABOUTUS NEWS UPDATES SPECIAL COLLECTIONS SUBSCRIBE JOB BOARD H - - H
represent a paradigm shift in agriculture and hold great
CONTACTUS | BACKISSURSISSUES SCIENGE FICTION - potential to move towards sustainable production
systems. today, most agronomic practices used to grow
fable of Contents Subscribe annual crops require excessive water consumption,
Volume XXV Issue 2, Winter 2010 - - gn - - -y
« Better U.S. Health Care at Lower Cost On the Trails of the Glaciers » Slgnlflca‘nt amounts Of Synthetlc mlneral fertlllzers’
Perennial Grains Food Security for the Future et fesues labour, emissions of co2 and disrupt natural biological
oy Jerry D. Glover, dohn P, Reganold doin our emeil ewsletlr and processes. Perennial crops instead are more rustic,

first to get access to new articl

improve soil structure and water retention capacity and
contribute to increase climate change adaptation and
vttt imiations o anmuals e elping fo feed an icreasinly gy mitigation practices and promote biodiversity and
planet. ecosystem functions.”

http://www.fao.org/3/a-i3495e.pdf
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Developing perennial versions of our major grain crops would address many of the Follow Us
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‘earthmicrobiome.org

searth

microbiome

The Earth Microbiome Project is a systematic

aftempt to characterize the global microbial
taxonomic and functional diversity for the benefit
of the planet and mankind

Constructing the Microbial Biomap for Planet Earth

The Earth Microbiome Project is a proposed massively multidisciplinary effort to analyze microbial
communities across the globe. The general premise is to examine microbial communities from their
own perspective. Hence we propose to characterize the Earth by environmental parameter space
into different biomes and then explore these using samples currently available from researchers
across the globe. We will analyze 200,000 samples fram these communities using metagenomics,
metatranscriptomics and amplicon sequencing to produce a global Gene Atlas describing protein
space, environmental metabolic models for each biome, approximately 500,000 reconstructed
microbial genomes, a global metabolic model, and a data-analysis portal for visualization of all
information.

To explore and download the EMP datasets
please go to giita.microbio.me

EMP logo created by Antarctic De
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Why It's Time to Map the
Microbiome (Kavli Roundtable)

By Alan Brown, The Kavli Foundation | December 2, 2015 02:23pm ET
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W
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A single soil bacterium makes its home on the root
of an Arabidopsis plant. Microbiomes help make
plant life possible by fertilizing plants, providing
essential nutrients, synthesizing plant hormones
and protecting plants from disease. Researchers
hope to hamess microbiomes to maximize these
processes to further crop growth.

Credit: Pacific Northwest National Laboratory

OP-ED & INSIGHTS

Alan Brown, writer and editor
for The Kavli Foundation, edited
this roundtable for Live
Science's Expert Voices: Op-Ed
& Insights.

Microbes make life on Earth
possible, yet we know so little
about them. Now, a team of
scientists aim to change that
through an ambitious effort —
with researchers from 50
institutions — called the Unified
Microbiome Initiative.

Their goal is to develop next-
generation technologies to
unlock the secrets of

microbiomes, complex ecosystems of microorganisms — frem bacteria
and fungi to algae and viruses — that inhabit nearly every square inch of
the planet and have densely colonized our bodies.

Adv

TECH HEALTH PLANETEARTH SPACE STRANGENEWS
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Re-thinking plant protection
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Strawberries Rate Worst In 'Dirty Dozen' List Of Fruits
ResearCh ShOWS B EIRDN FINANBES PATENTS And Vegetables With Most Pesticides

biopesticides expanding PATENT FINANCING AVAILABLE FOR ANGEL OR Apr19,2016 01:21 M. £ Samancha Olson

. VENTURE BACKED STARTUPS
rapidly

By iy 14,2015 820 am EDT The future of agricultural
Ocomers ¥ O & o Fest control is biopesticides,
oT insect monitoring
systems
. Driven in part by societal concerns and By Steve Biachmans
@KI I ne in part by regulations, the bio-pesticides @ October 8, 201

market, once a domain of a niche
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and environmentally sensitive homeowner uses, is emerging to a much broader

scope. In 2014, the market grew rapidly, posting double-digit growth, according to u n m E

the recently published

report by global market research and consulting firm, . The company The name

uses a wide definition ofblopesticldes in compi[ing its totals. Nearly all of the strawberries tested by the contained multiple types of pesticides

“pest,” which
at times means

At $1.6 billion, the biopesticide segment of the market is still less than 5 percent of “nuisance” or

the global crop protection industry, but is projected to increase its share over the “annoying,”

doesn’t do the

aoooon
B o0

email print more

next 10 years. All countries are projected to grow in the double digits or high single

digits during this period. The main driver behind current growth is the advent of best job at
microbial seed treatments on field crops, such as corn, soybeans, and cotton. portraying the Strawberries are a beloved fruit, eaten by the truckloads in America. But biters beware; according
! ) ' ! devastating to a new report, along with every bite comes a little dose of pesticide residue. The annual “Dirty

Dozen” list, released by the Environmental Working Group (EWG), revealed that strawberries
earned the top spot as this year’s biggest pesticide carriers. Apples, which have taken first place
for the last five years, came in second, followed by nectarines, and peaches.
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Organics
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Organic farming can feed the world if
done right, scientists claim

Major new study suggests chemical fertilizers are not so vital

billion euros

22.2

Tom Bawden | @BawdenTom | Wednesday 10 December 2014 | (320 comments

00006

2004 2013

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

/organic-food/

Marché bio les Tanneurs, Bruxelles
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Are we ready for back-to-nature crop breeding?
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Marketing uglies and recycling food waste
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Brussels Beer project, Beer from recycled bread

Delhaize, Droles de legumes
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Low-impact foods
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What's Next
Why low-impact diets
are the next big
" opportunity
L 4 Matt Loose and Aimee Watson

Wednesday, November 5,2014 - 4:00am

Matt
Loose

Director
SustainAbility i foam

Window Farm.

What if everyone could have access to food that meets their

dietary needs without preventing future generations from
Aimee meeting theirs? That's the idea at the heart of sustainable

Watson o trition. Increased attention to the environmental impacts of
Analyst food types drives interest in sustainable nutrition, helping
SustainAbility

spur innovation and interest in those foods that can deliver
nutritional value with a reduced environmental footprint.

The agricultural footprint — the land required to grow the
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Earth’s first superfood? Solazyme’s in PR
whole algae protein gains traction as & vogen |1
formulators seek more vegan options

By Elaine Watson+ &
10-Sep-2015
Last updated on 10-Sep-2015 at 18:58 GMT

MOST POPULAR NEWS

1 Beverage entrepreneurs
watch: From bone broth |

2 FOOD VISION USA CEC
‘natural?'

3 The Greek yogurt catego
again, says Chobani, citil
data

4 Muller Quaker Dairy JV €
disappointment, but whal
Related tags: Algae protein, Solazyme, Algae, AlgaVia, Protein 5 KRAVE dery founder o
New Year and launch inc
New scurces of protein from edible insects to hemp are being incorporated into a growing new CPG brands

number of products from bars to beverages. But does microalgae have what it takes to
become a serious player in the so-called ‘alternative proteins’' market?
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Nutrient Recovery and Reuse (NRR)
in European agriculture

A review of the issues, opportunities, and actions
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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

e wag EES

4 Back to Mail 22:48 74 GO% b

harizon-magazine eu salt

b HORIZON

The innovation turning human
waste into a powerful stink-free
resource
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Urine can be turmed into

iy avaitable fertiiser, Image credit: Shutterstock/ Peter

Office blocks and universities could turn pee into commercially available phosphorus and nitros
fertilisers, thanks to a bioelectrical reactor in development by researchers across the EU. Nutrient Recuvery Take 0Off?

By Kevin Westerling
@KevinOnWater

Fresh urine contains approximately nine grammes of nitrogen and one gramme of phosphorus per litre, an
average person produces between one and one-and-a-half litres a day which currently goes to waste,
Researchers believe human urine could provide 18 % of the phosphorous and 25 % of the nitrogen currer
used for soil fertilisation in the EU.

Is it feasible to separate nu
. urine before it reaches the wastewater
By extracting these compounds rather than flushing them down the treatment plant?

sewer, we could reduce energy-intensive ammenia production and “

cut our reliance on imported phosphorous ore. Tt might be a pipe dream, but researchers are

separate from the rest of the wastewater we
ns produ
0 the source as possible — at the toilet, via |
sted plumbing — and then stored, treated,
and converted into fertiliser. While it's not

"We require phosphorus to ensure the production of crops and, with With a _growmg human

a growing human population and almost no phosphorus reserves in |~ population and almost no
Eurape, we rely on imports,” said Dr Philipp Kuntke, from Dutch phosphorlls reserves in
water research firm Wetsus, who was involved in the project, <

known as ValuefromUrine. Europe, we rely on import

The urine would be diverted as

high-oceupancy buildings.

Dr Philipp Kuntke, Wetsus

It means the EU-funded project, which finishes next year, has been
able to develop a three-step process that uses a bicelectrical this case, as the

It's possible thanks to urine-separation toilets and urinals, which Fertile Ground For Research

stop it being diluted by other wastewater streams,

is not only to make fert but ta decs

wastewater treatment plant (WWTP) — or the “wat

watercaine.com

realistic to expect urine-diverting (UD) toilets in every home, they could reasonably be installed in

FESEARCH  TRAINING  PURLICA'

VAST ENERGY VALUE INHUMAN WASTE

This story is part of an Ashoka series in collaboration with Selr, Vast Energy Value in Human

Sienin or Sign-up

'Peecycle’ Please: Will Urine Separation For

se the amount of nutrient removal required at the
resource recovery facility” (WRRF), which is the
nvironment Research Federation (WERF) prefers. The new moniker certainly fits in
-sponsored research project is right in line with its mission to capture and
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Power to the poop: one Colorado city is using
human waste to run its vehicles
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The trust machine
Blockchain Community-Supported Agriculture
By William E Bodell lll // STRATUM

How Bitcoin's Technology Could Make
Supply Chains More Transparent

Reid Williams (@_reidw_) | Published on M 2015 at 1 E OPINION

1. Introduction:

This document is intended to provide an overview of the potential application of
internet-connected sensor devices and a blockchain-based alternative ownership model in the
context of a rural agricultural community. The proposal builds upon the existing business model
known as Community-Supported Agriculture (CSA), which aims to create mutually beneficial
relationships between farmers and local communities by involving CSA members/subscribers in
the production and decision-making processes.The FarmShare application serves as a platform arsjtechnica
for facilitating collaboration between farmers and shareholders, which has generally proved
difficult for CSA organizations relying on traditional modes of planning and communication.

W o S+ 8  jn 705 @ 2 =

AN HEN) Fii J Reid Williams is a senior designer and engineer at IDEO Futures, where he works at the

. intersection cfrechno/ogy design, and new venture creation. Alongside Joe Gerber, he is kicking
Mlms"w UF INNUVAT"JN BUS[NESS UF TEEHNU off the Bits + B s Lab, a pop-up blockchain startup creation lab hosted at the Harvord
IBM wants to move blockchain tech beyond

Innovation Lab,
Bitcoin and money transfer 3 3 > 2
Gompany says a disiributad ledger wi velp busiesses aperats more efficienty This post, which examines how the technology behind bitcoin could make supply chains much
more transparent, is part of the Humans + Bits + Blocks series.

1.1 Community-Supported Agriculture
Community-supported agriculture is an alternative
economic model for the production and distribution
of locally grown food. It originated in the 1980s in
the north eastern United States, based on the —
concept of biodynamic agriculture first proposed by Shared ownership

Start-up Funds
Shares sold upfront

Rudolf Steiner. CSAs operate on a shared " F

risk-reward model, in which a community of | | —_—

shareholders funds the operation of a local farm at 4 Locally-oriented economy !

the beginning of the growing season in exchange ‘ ’ X " -
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Alternative sources of protein

Food Research: High Quality Plant Proteins

FPublished. 17 March 2015

Plant-derived proteins provide an ideal answer to the increasing demand for nutritious protein-rich food, now and into
the future as population growth further increases the need for proteins. However, many plant proteins available today
have lost functionality during the isolation and drying processes. Scientists around the world are trying to find ways to
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4| Beverage entiepreneurs
walch: From bone broth | Meat production is very energy and water intensive, Alternative, more sustainable proteins may

help to reduce pressure on natural resources in the future. In this article Cecilia Witthjer of

2 FOODVISIONUSACEC  pyrael describes a new source of plant protein from water lentils.

‘natural?”
3 The Greek yogurtcatego  The water lentil X

again, says Chobani, ciii  (Lemna sp. from the family Lemnoideae) is considered to be the world's smallest flowering plant. It

data consists mainly of leaf protein and has been caten whole for hundreds of years in different parts of the
world. Recently a breakthrough discovery in methods for extracting plant protein from aquafarmed
water lentils by the US company, Parabel, has created the opportunity to commercialise a new plant
protein. The protein concentrate, known as LENTEIN, won the IFT Food Expo Innovation Award this
5 KRAVE Jerky founder to  yeqr and is finding application in nutritional and functional foods as well as animal feed.
3 _ . ) New Year and launchine e company has identified optimal growing conditions for the water lentil, which allow it to double

New sources of protein from edible insects to hemp are being incorporated into a growing REKCED branis its biomass in 24 hours. This means that the erop can be harvested daily and the yield per acre is many

Pure powder derived from highly sustainable Wolffia (duckweed) is at least 45% protein, as well as numbar of products from bars fo beverages. But does microalgae have what it takes to times higher than GM Say. The system is designed to be modular to allow for flexible and rapid
become a serious player in the so-called ‘alternative proteins’ market? alementation. An aquafarm can be scaled to fit each site. The technology can produce biomass on a
arge scale at consistent rates all year round (Figure 1)

4 Muller Quaker Dairy JV ¢
disappointment, but whal

Related tags: Algae protein, Solazyme, Algae, AlgaVia, Protein

eco-friendly and non-GMO.
SOURCE: Hinoman Ltd. (www.hinoman.biz) L prowse th 5. Find out more here
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1. To promote a systems approach to research and innovation,

2. To better structure, connect and scale-up EU R&l, in a global
context

3. To step-up EU investment ambition (public and private)

4. To mobilise international stakeholders to tackle global societal
challenges

Food 2030 Conference,
Brussels 12-13 October 2016

http://ec.europa.eu/research/conferences/2016/food2030/
#FOOD2030EU
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