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+40%
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+40%

More production with:

* less water

* less fertilizer

* less chemicals

* not much more land

* more extreme weather

* need better varieties
* need better agronomy

W. Gruissem / European Bioeconomy / wgruissem@ethz.ch




= 2009: World's hungry
reach more than 1 billion!

= Increasing poverty in
Africa, South Asia and
CWANA

= 75% of the poor live in
rural areas
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World Development Report 2008
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Bio-Based Economy

Bringing the first
products to market

Agronomic practices and
logistics

Collaborations

Field trialing

Seed production
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Rapid improvement
with advanced
plant breeding

» Sequencing and
marker maps

» Marker-assisted breeding
» Hybrids

» Propagation techniques
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(cotton, maize, soybean, canola with herbicide-tolerance and insect-resistance)

ISAAA

International Service for the Acquisition
of Agri-biotech Applications

C AUTOWVITIIARCTINCULCTS!

Novel traits from the public domain have little chance to contribute to this
optimistic scenario in the near future, if present regulation is maintained.
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Submit application to
national authorities

Forward documents to
European Food Safety

Agency
Report with Report is open for public
recommendation within 6 comments

months to European
Commission and member

states .
confirm

Decision within 3 months Sent for approval by Authorisation/no authorisation
Standing committee on

the food chain and animal :
health If council cannot agree on

decision within 90 days,
decision of European
commission is adopted

If no qualified majority Council of Ministers
can be found:

recommandation passed
to Council of Ministers
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European GM field trails 1992 - 2008

Source: GMO Compass
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European KBBE

» Urgency of addressing European and world needs
— food, feed, feedstocks and energy
= Facilitate what have we learned from past and

current breeding programs
— Integration, synthesis, scale, co-ordination, innovation

» Achieving sustainable food security and feedstock
production requires public trust in novel traits

* Urgent R+D investments to develop new crops for
food and facilitate biomass production

Time is short!
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The panelists:

* Diana Bowles, Univ. of York, Chair, Centre for Novel Agricultural Products

« Johan Cardon, CEO of CropDesign (BASF)

* Michael Carus, Managing Director, nova-Institute for Ecology and Innovation

 lvan Ingelbrecht, Program Manager, International Industrial Biotechnology
Network (UNIDO)

* Paul Temple, Chairman, COPACogeca, Founder, Farmers Biotech Forum

 Heikka Timo, Director, Regulations & Feedstocks, Stora Enso
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« Maize production increases 2001 — 2006 : 3.7% annually

« Maize consumption increases > 3.7% annually driven by

— Economic growth (2004-06 per annum)
« 9% in Asia India: 2000 — 2025

. - ° . + v)
« 6% in Africa Meat: +176%
. . . e .  Milk and vegetables +70%
« 2% in industrialized countries 9 >
Source: IFPRI 2008

— Livestock revolution: meat & dairy
— Population growth
— Use of maize for biofuel
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Commodity prices US$ / ton O .
YP o

Source: Von Braun, 2008
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How strongly, if at all, would you say that you
support or oppose GM food?

Source: IGD Consumer Unit 2008. Base: All adults
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GMO field trial blocked
Other criminal activity

Field destruction
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If GM technology had not been available in 2008, maintaining

global productions levels would have required additional plantings
of millions of hectares of conventional soybeans, corn, cotton and
canola. This total area would have been equivalent to about 6% of

the arable land in the US.

Soybean Corn Cotton Canola
+ 4.6 million ha + 3.5 million ha + 2.2 million ha + 0.3 million ha

GM crops: global socio-economic and environmental impacts 1996-2008, PG Economics
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