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The Food Water Energy Nexus Rabobank

= Demand Doubles by 2030 Increased dermand

50% by 2030 (IEA)

= Footprint not sustainable ety

= Need for resource efficiency , \

= New sources of biomass
Food Water

Increased demand Increased demand
el gt

(FAO) (IFPRI)

Agriculture is at a historic Crossroads

Where do we get enough biomass ? $
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To feed 9 bn and fuel the economy sustainably?
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12.000 years Human Development $
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Biotech /Agriculture 2.0
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Chemical Rabobank
industry

Food & Agri Industry

Agriculture takes centre stage again in providing Food, Feed and Functionals
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Aqua-
farming

Food Production:

High value content
On poor grounds

Saline or brakish water =
Resource efficient n

Algea a new source of high value biomass

Many intiatives around the globe e

. s un
. DIC corperatlon IS |nvestmg $10 min into a
~ new extraction plant in southern California to
‘meet growing demand for natural blue food
colors, Food navigator-USA, 2 Dec 2013
+ Heliae, today announced that it has begun‘
operations at its first commercial facility in
- Gilbert Arizona, Market wired - Oct 1, 2013
+ GrovePoint mvestsm AIgaTechnoInmes (IL)
a leading producer of Astaxanthin
|« Exxon Refocusing Algea Biofuels Program after
- $100 million spend and 4 years of work with
Synthetic Genomics Inc failed to produce .
economic results , Bloomberg May 21, 2013

But not all of them succesful
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Various Production Technologies $
M
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The Algea Market Today Rabobank

= Only small number of algea in production
(FDA)

= Production : 10-20 Kton dry matter per
year

= Potential market size huge (Mtonnes)

= Application: oils, food supplements ,
pigments, proteins

= Production costs are comming down with
scaling up

= Shift from traditional Retail consumers
to major F&A players

Shell exits algae as it commences "Year

el announcaa at il wil it
e &

Many failures and reconsideration but overall progress and growth

Switch naar hoogwaardige ‘g
componenten Rabobark
2007 Pentapharm overgenomen door DSM

2008 AquaPhyto failliet

Juni 2009 GreenFuel Technologies failliet

2010 Aurora switcht van biobrandstoffen naar voedsel

Sep 2010 Unilever investeertin Solazyme

Aug 2010 Proviron switcht van biobrandstoffen naar vismeel

Nov 2010 Joint-Venture Roquette en Solazyme

Jan 2011 Shell stapt uit Cellana (biobrandstof project)

Feb 2011 Overname Martek door DSM

Sep 2011 SBAE Industries failliet
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Conclusion Rabobank

= Many initiatives both on and under the radar

= Aquatic farming is still in its infancy

= Optimisation of production chain is key ( cost,
purity , yield)

® Most applications require certfication

But,

= Algea ( micro and macro) have a many
advantages

= Make food supply chain more sustainable

The Earth’s resources are finite , solar energy and human ingunuity are infite
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