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Five (unprecedented) Changes

. Speed of technology change
. Rate of cost reduction

. Sources of investment

. Growth in investment volume

. Nature of the science, the scientists and
Implementers
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Pest resistance by adding gene from bacteria
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Implicit
Increase in
water
productivity
from higher
yield for same
water
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Possibility now to fundamentally
change transpiration requirements

Corn with green
photosynthesis proteins Rice without Rice with

e ey

Can rice be made to photosynthesize as efficiently as corn? If so, yields could rise 50 percent. In a magnified cross section of a corn leaf (left), photosynthesis

proteins are stained fluorescent green. Ordinary rice (middle) makes none of the proteins—but rice that has been genetically manipulated by IRRI scientists (right)
makes some. WILLIAM PAUL QUICK, IRRI
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Increasing glaucousness

Other

water
specific

GMO
efforts
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Summary of potential mechanisms for
biotech to impact agricultural water use

1. Implicit water implications of any yield improving biotech

2. Reduced runoff from less tillage means less sediment
and more groundwater recharge/soil moisture

3. Fundamentally transform transpiration and/or more yield
per unit of water transpired

4. Make crops better adapted to water stresses like
drought, flood and salt
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A programmable dual RNA-guided DNA endonuclease in adaptive
bacterial immunity

Martin Jinek *1+< Krzysztof Eh}’|iﬂ5hi,#3'4 Ines Fonfara,* Michael Hauer,2°® Jennifer A. Doudna,’-¢%"" and
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Super-muscly pigs created by small genetic tweak

Researchers hope the gensetically enginesred animals will speed past regulators.

Defense Advanced Research Projects Agency * Program Information
David Cyranoski

Insect Allies
5 POF || W, Rights & Permissions
Dr. Blake Bextine

The Insect Allies program is pursuing scalable, readily deployable, and generalizable
countermeasures against potential natural and engineered threats to the food supply with the goals
of preserving the U.S. crop system. National security can be quickly jeopardized by naturally
occurring threats to the crop system, including pathogens, drought, flooding, and frost, but
especially by threats introduced by state or non-state actors. Insect Allies seeks to mitigate the
impact of these incursions by applying targeted therapies to mature plants with effects that are
expressed at relevant timescales—namely, within a single growing season. Such an unprecedented
capability would provide an urgently needed alternative to pesticides, selective breeding, slash-and-
— burn clearing, and quarantine, which are often ineffective against rapidly emerging threats and are
These meaty pigs could became the first genetically engineered animals to be approved for i not suited to securing mature plants.

consumption.
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Nov 23, 2015 to Feb 8, 2016
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Review MIT
Technology

Biomedicine R&Vi ew

With This Genetic Biomedicine

Engineering We Have the

Technology, There’s No Technoloav to Destro
Turning Back ol g

All Zika Mosquitoes

Designers of a “selfish” gene able to

spread among mosquitoes say it could Fear of the Zika virus could generate
wipe out malaria, but the scientific support for gene drives, aradical
community is at odds over whether or not technology able to make species go
we should doit. extinct.

by Antonio Regalado Movember 23,2015 by Antonio Regalado  February 8, 2016

MIT

Technology

Review

Biomedicine

Top U.S. Intelligence
Official Calls Gene
Editing a WMD Threat

Easy to use. Hard to control. The
intelligence community now sees CRISPR
as a threat to national safety.

by Antonio Regalado  February 9, 2016
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Che New Hork Times

In China, Gene-Edited Babies Are the
Latest in a String of Ethical Dilemmas

SECOND INTERNATIONAL SUMMIT ON

HUMAN GENOME EDITING

He Jiankui, who claimed to have created the world’s first genetically edited babies, at a conference in
Hong Kong this week. Other scientists have sharply denounced his work. Kin Cheung/Associated Press
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AGRICULTURE DROMNES, BEST DRONES FOR WORK, DRONE BUYING GUIDES
Best Drones For Agriculture 2019: The Ultimate Buyer’s
Guide

POSTED OM JUNE 11, 2015 BY ANDREW NIXON
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VEGCAN IMPOSSIBLE BURGER HEADS TO AFRICA TO SOLVE THE
WORLD'S ‘BIGGEST ENVIRONMENTAL ISSUE'




New tech and lower
research costs
should make it

Figure 3 Typical response to water for cereal crops
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2] Products ~ Services~ Applications ~ Brands ~ Resources ~ Contact Us About Us~

Home | Gene Editing | CRISPR-Cas? | CRISPR Controls | Edit-R tracrRNA

Edit-R tracrRNA Questions?
a Chat with an expert »

Chemically synthesized trans-activating CRISPR RNA required for use with synthetic crRNA for fast and easy
gene editing.

Related Products
+ Edit-R Predesigned

Dharmacen @ The synthetic crRNA:tracrRNA approach to CRISPR-Cas9 includes transfection- crfINA
a%a ready RNA components and enables fast assessment of multiple target sites per e Edit-R Synthetic
gene, for multiple genes. Positive crRNA
Controls

» Edit-R Synthetic crRNA
Mon-targeting
Controls

+ Edit-R crRNA Library

Edit-R CRISPR-Cas9 Synthetic tracrRNA

Catalog # Unit Size Price Add To Cart Recently I".I"lewe:l
U-002005-05 $99.00 » Edit-R tracrRNA

5 nmol
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All Make: Tested - Tool ‘ Maker Want the full magazine:
Stories ‘ Projects Make Guides Spotlights SUBSCRIBE TODAY! i:? Q

Find a Biohacking Makerspace Near You

DIYBIO
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Five (unprecedented) Changes

. Speed of technology change
. Rate of cost reduction
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The food and agriculture sector is undergoing unprecedented change, driven by
demographics, globalization, sustainability pressures, new energy sources and concerns
about food safety and security.
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2ND ANNUAL GOOD FOOD CONFERENCE TICKETS ARE ON SALE! SAVE WITH EARLYBIRD PRICING UNTIL JUNE 30

NEW CROP . - .
CAPITAL PHILOSOPHY  PORTFOLIO TEAM  PRESS  CONTACT
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Some venture funds in traditional ventures

Tyson Ventures

Monsanto Growth Ventures
Danone Manifesto Ventures
Syngenta Ventures

Mars Ventures

Rabobank Food and Ag Fund

FORGETOWN UNIVERSITY
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FINISTERE

VENTURES

We help ambitious
founders transform

food and agriculture

Since 2006, we've provided growth capital to
partner with the best and boldest companies that
are helping feed the world sustainably. Learn more
about us.
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Some accelerators investing in food/ag

Ycombinator
SOSV

Hatch
TechStars
Food-X
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China AgriFood Startup Funding Breakdown 2017

$1.8bn 177 $741m 79% $330m
INVESTMENT DEALS INVESTMENT SINGLE DEAL LARGEST
WITH BAT INVESTORS DEAL
INVOLVEMENT
Upstream Downstream
$106m $30.3m $1.7bn $330m
INVESTMENT LARGEST DEAL INVESTMEMNT LARGEST DEAL
28 Undisclosed 149 $741m
DEALS INVESTMENT WITH DEALS INVESTMENT WITH
BAT INNOLVEMENT BAT INVOLVEMENT
BY VAULE BY VALUE

*BAT refers to China's thres lar BE iNErme] Cmpanies Alhahs Tesncent e Basdu
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DEALS BY CATEGORY

Most Active Venture Funds

# The most prolific was ZhenFund,

China's largest seed fund set up by two Cnenking _ "
founders of China’s educational group Hits x Bites _ 8
Mew Oriental School, with 11 agrifood S _ 8
investments, mostly in In-5tore Retail &
Restaurant Tech. Matrix _ {
* Bits x Bites was the only food tech- Tiantu Capita _ 2
focused fund in China backing eight oG I
projects covering indoor farming, Alibaba _ 4
blockchain for food supply chain, i
insect protein, and other food tech Chinaccelerator _ 3
sectors. Baidu _ 3

* Big VCs with diversified portfolios such Haier _ 3
as Matrix Partners China, IDG and

Tiantu Capital were active in mid-to- " 3
later stages. In 2017, they chose Legend Capital |

startups in In-5tore Retail & Restaurant Yungi Partners _ 3
Tech, Premium Branded Foods and
Restaurants, and eGrocery Sinovation Ventures |G 3 Agﬁuumk
1D ;
- Mumiber of Cies

Prosedrs invesiad by BA s controded subsadianes or venbuie Srms are cowndad a5 BA s propecs
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Pakistan’s
GNP 2017=
305 Billion

India’s GNP
growth 2016-
2017=

323 Billion




Annual Financings | 2012-2018

Investment to startups operating closer to 2017-18 G ROWTH in

the farmer grew over 44% year-over-year,

the fastest annual growth rate on record, u pst rea m ag VC is 2.5X

and in-line with downstream funding

growth for the first time. CG IAR tOta I bu dgEt

ZFUNDER
At:r

A";I-:UNDEF{ AGRIFOOD TECH FUNDING REPORT: YEAR REVIEW 2018 | AGFUNDER.COM
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Figure 3. CGIAR revenue by funding channel in 2017, compared to the CRP Portfolio
2011-16
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SCi(?l'lC(? Home News Journals Topics Careers

— A basic shift

}l:-:' +ableau Blg Data SEE THE TRENDS
TRENGS B | Federal agencies provided less than half of U.5. basic science
funding in 2015, a result of stagnant budgets and rising

s“o““E investment by industry, universities, and philanthropies.
W Federal m Corporate © University = Philanthropy
@ 50
i = 40 /_/"“x..-
= 30
oy

/.

20
* 10

Data check: U.S. government share of basic research
funding falls below 50% 0

1975 1985 1995 2005 2015
Graphic: D. Malakoff/Science Data: National Science Foundation
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Global Investment World Map

# Daals
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. Speed of technology change
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. Growth in investment volume
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Hello! From a few of us.
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Q  AFRICA &he New York Times

Millennials ‘Make Farming
Sexy’ in Africa, Where Tilling
the Soil Once Meant Shame

L — .
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WELCOME TO WWOOF Y Follow
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Welcome to WWOOF

WWOOF organisations connect people who want to live and learn on organic farms and smallholdings with people who want to
share their lifestyles, teach new skills and welcome volunteer help. There are places in Africa, Americas, Asia, Europe, Middle
East and Oceania.

WWOOF hosts offer food, accommodation and opportunities to stay and learn about organic/bioclogical growing and farming.

WWOOF Volunteers give hands on help and have an interest in learning about organic farming and gaining skills in sustainable
GEORGETOWN_ UNIVERSITY




 The Good -rapidly changing technology and rapidly falling
costs will make it possible to target the water problems of
neglected farmers.

 The Bad -The changing nature of investment suggests that
the neglected may well be neglected again-with greater
negative impacts, since markets are now more integrated.

* The (potentially) Ugly-It is not clear that the public sector
research community will adapt quickly enough to the
changing environment to impact its direction.

GEORGETOWN UNIVERSITY



 Recognize and acknowledge the changes
* Think like Pakistan
At a minimum:

—New engagement strategies to deliver the
equity messages we have already learned

—Rethink the public sector/CGIAR niche
—New and different partnerships

GEORGETOWN UNIVERSITY
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