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Land Area
of Earth

~15 bhillion
hectares

Arable Land for
food, feed and
fiber production‘

~1.5 billion
hectares

PER
PERSON

ARABLE LAND PER PERSON IN 2010

~ 0.2 hectare, equivalent to a plot of land 45m x 45m in 2010
compared to a required minimum area of 0.5 hectare per person
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Can we produce sufficient food from 0.2 hectare?

Food security is a formidable challenge

: The citizens of the world must work together for a hunger-free and more peaceful world using the best ;
conventional crop technology and the best of biotechology in a policy framework conducive to crop production. :

For more information, please visit - www.isaaa.org



“What we do know is that business as usual
will ensure growing health burdens,
increasing inequality, rising environmental
damage and deteriorating democracy”

Nicholas Freudenberg;

Lethal but legal: corporations, consumption, and
protecting public health.

Oxford University Press, 2014
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Not in the Paleo Diet

Refined, Processed Foods
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Tart Fruits
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~Grains, bread, beans, GMO foods
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Mediteranean diet
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Food production and distribution
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e.g. Food production in households producing for own consumption in poor rural areas in low income countries, local production for local

markets in small island states, “farmers markets” in high income countries where producers sell their products direct to consumers
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A longer, more complex chain, often involving a number of steps “midstream” which lead to

significant transformations in the availability, affordability and acceptability of the food
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Cities Farming for the Future
Urban Agricoloare for Green and Productive Cices
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Why urban agriculture ?

enhancing urban food security, nutrition and health;

creating urban job opportunities and generation of
income especially for urban poverty groups and
provision of a social safety net for these groups;

contributing to increased recycling of nutrients (turning
urban organic wastes into a resource);

facilitating social inclusion of disadvantaged groups and
community development;

urban greening and maintenance of green open
spaces.



ledereen zijn eigen boerderij ?

These food-growing 'cells’ are intended for widespread distribution, in backyards, on rooftops,
sidewalks and other small spaces. Miniature greenhouses, they are designed to be personal
farms. allowing individuals ta raizse their own food.



Midtown Manhattan

Bird's-eye view of Midtown Manhattan's neighbourhood food hubs in New York City (Steady)
State.
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Amsterdam Avenue, dramatically reconfigured. As dependency on private cars wanes, the space would be recuperated for public
transoortation. agriculture, waste manadement. bikes and pedestrians, All images suoolied bv the author
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Stadslandbouw en opvoeding -
relatie tussen kind en voeding




Students who are
involved in ol
gardening are more = |
likely to eat fruits £
and vegetables




Food waste



Down the drain

Food lost and consumed, in percent,
calculated collectively for the United States,
Canada, Australia and New Zealand

Fruits and vegetables

LOST CONSUMED
52% AE%
Seafood

50 50
Grain products

38 62
Meat

22 Fit=
Milk

20 80

Sources: Natural Resources Defense Coundcil, UN. Food and
Agriculture Organization | The Washington Past



Tackling the food waste challenge with
technology

Innovation in packaging and refrigeration can reduce waste - as can changes in
behaviour
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B Modified atmospheric food packaging which uses a protective gas mix could help extend food freshness.
Photograph: Jochen Tack fAlamy



Food and health



New York, 14 November 2013 — UN Secretary-
General's message on World Diabetes Day

While many people are genetically at greater

risk of diabetes, the condition is largely driven
by unhealthy lifestyles (obesity, poor diet and
lack of exercise) which are due to:

the globalization of marketing and trade of
unhealthy food,

rapid urbanization with reduced opportunity
to be physically active,

population ageing.



Increased global prevalence of Type 2 diabetes mellitus over time

600
552

=

£ 500
[1s]
=
o
E 400 366
£
w
(%]
S 300
=
=)
=
= 200
135
100
30 i
0 =1
1385 19495 2011 2030
A ~ ] B 3 .f o o 5
', :.. | :5 } :-_ ,l |'
A [ 1 %, A [ oA Sy
o | % i ///::/I.- |I\ ':\\‘ //"'.-/,-" : |I\\_f\__‘ ‘_;z,.__.-”l I.\\ "
[} 1 “ o 1
€ W [ ]wd | | w e



AFR A109.1%
MENA 296.2%

SEA A70.6%

SACA A59.8%

WP A4L6%
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Major COMPLICATIONS from diabetes
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blood vessels
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Food and health: technology

* Improved nutrition: not just quantity but also
quality of food.

* Improved health care
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Big Data: Integrating Health Data Streams

New Data Streams Traditional Data Streams

Genome
SNP mutmmns\/
Structural variation
Epigenetics
" Microblome
¢ [ranscriptome

" Metabolome

Proteome

9 Diseasome \/
Environmentome

Swan, M H.
=

Saptembear 27, 2012 i

DlYgenamics.org

Quantified Self
Data Streams

Personal and Family

Self-reported data:
Health History ‘/

health, exercise,
food, mood

journals, etc. J

Prescription History

Mobile App Datii/

Lab Tests: History
and Current

Quantified Self

Demographic Data Device Data

Standardized
Biosensor Data

Instrument E 05 & .
Response Objective Metrics

zonalizd Medicine through Crowds aumsing. the Quantified Saf, and the Padicipalory

Legend: Consumer-available




Quantified Self Project Examples

* Food consumption (1 yr)' and the Butter Mind study?

Buttgrmind Difference Scornes

Cholestech LDX OrSense continuous non-invasive ZRT Labs dried
home cholesterol test glucose monitoring blood spot tests

Ocicher 28 2013

(x5 Big Data
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Soylent




How too feed 9-10 billion people in
2050: Technology solutions

e Population growth; technology ?

* Food production (scarcity fertile soil, water):
technological solutions for sustainable
production, processing, storage anc
transportation.

e Distribution of food; inequity:
technological solutions for shorter value chains;
urban agriculture



* Food waste; technological advances in
production, packaging, storage, transportation

* Food and health; technological advances in
improving the quality of food; biomonitoring,
systems biology.






