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g & tackling global challenges:
t ways of working & step changes

~9 Billion People / 1 Planet
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The life science revolution is changing our understanding of the fundamental biology
of plants, animals and people. It is transforming agriculture.

Information revolution approaches are critically transforming the retail end of food
value chains- radical transparency.

Investment opportunities- private and financial sectors aware of need to mitigate risk
and build resilience into food systems.

A new global development agenda, with national commitments & indicators/targets

Renewed policy focus on the central role of the Bio-economy in the broader sense
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CGIAR is the only worldwide research partnership addressing agricultural
research for development, whose work contributes to the global efforts to
tackle poverty, food and nutrition insecurity, and environmental degradation.
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CGIAR research is carried out by the 15 Centers, members of the CGIAR Consortium,
in close collaboration with hundreds of partners, including national and regional
research institutes, civil society organizations, academia, development organizations

and the private sector.

CENTERS

AfricaRice

Bioversity International

Center for International Forestry Research (CIFOR)

International Center for Agricultural Research in the Dry Areas (ICARDA)
International Center for Tropical Agriculture (CIAT)

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)
International Food Policy Research Institute (IFPRI)

International Institute of Tropical Agriculture (IITA)

International Livestock Research Institute (ILRI)

International Maize and Wheat Improvement Center (CIMMYT)
International Potato Center (CIP)

International Rice Research Institute (IRRI)

International Water Management Institute (IWMI)

World Agroforestry Centre (ICRAF)

WorldFish
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CGIAR Research Programs (15t round of CRPs, 2011-2016)

Aquatic Agricultural Systems (AAS) Integrated Systems for the Humid Tropics (Humidtropics)
Agriculture for Nutrition and Health (A4NH) Livestock and Fish

Climate Change, Agriculture and Food Security (CCAFS)  Managing and Sustaining Crop Collections (Genebanks)

Dryland Cereals Maize

Dryland Systems Policies, Institutions and Markets (PIM)
Forests, Trees and Agroforestry (FTA) Roots, Tubers and Bananas (RTB)

The Global Rice Science Partnership (GRiSP) Water, Land and Ecosystems (WLE)
Grain Legumes Wheat
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Scuba rice, which can survive under water for two weeks, is protecting the harvests, incomes,
and food security more than 5 million farmers in Asia.

New high-yielding, and more nutritious — biofortified - varieties of foods such as maize, cassava,
beans, pearl millet, rice, beans and orange sweet potato are targeted to reach 50 million
consumers by 2018.

AFLASAFE reduces aflatoxin contamination in African farmers fields by up to 90% - a product
that has 4 atoxigenic strains of the fungus developed by CGIAR with USDA.

Index-based crop and livestock drought insurance and seasonal weather forecasts now benefit
millions of poor rural households in Africa and Asia.

Wheat stem rust -Ug99- resistant varieties have been made available, preventing disaster at a
scale affecting many millions of people. Maize lethal necrosis resistant varieties have been
developed through rapid cycling (4 years).

Agroforestry: unfertilized maize yields under Faidherbia trees average 4.1 tonnes per hectare,
compared to 1.3 tonnes; in Niger, more than 1.2 million households have regenerated 200
million fertilizer trees on their sorghum and millet fields across 5 million hectares.

Brachiaria forages with Biological Nitrification Inhibition capacity have reduced greenhouse gas
emissions and improved nitrogen efficiency on 500 thousand hectares.
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Identification of genes responsible for deepwater
response in rice.
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Submergence-tolerant rice
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Technology-risk mitigation-social sciences
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mbination

e Breaking the linkage between semi-dwarf
stature and susceptibility to drought

1K genome analysis revealed
New genotypes: dwarf & tolerant due to;

[ sdljshort/QTL"  New alleles (18%}J
W sdi/short/ QTL

B sdi/tall/QTL*
m sd1/tall/QTL
[ wtsshort/are  INew genes (9%) ]
n WT/short/ QTL

B WT/tall/ QTL”

| WT/tallf aTL

Source: Kohli
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Beans staple diet for 0.5 billion people
Rt AL bbc.com/news/science-
environment-32039991
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Vintage traits, Tempary bean & heat tolerance. (CIAT)
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http://www.bbc.com/news/science-environment-32039991
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The “second generation” CGIAR Strategy 2016-2030:

* Guides the development and implementation of an ambitious portfolio of
“second-generation” CGIAR Research Programs (CRPs)

* Focuses on selected grand challenges, and is articulated in 3 strategic goals,
or System Level Outcomes (SLOs), which by 2030 will contribute significantly
to the achievement of key Sustainable Development Goals (SDGs)

 Highlights a return on investment evaluated at USS17 for every USS1 put into
CGIAR over its lifetime
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NATURAL
STRATEGIC REDUCE FOODAND RESOURCES AND
GOALS POVERTY NUTRITION ECOSYSTEM
SECURITY SERVICES
\ | | |
A i3 2Em, mum fluNE, gEmNmE SR, 12 e BE.  Gmee e

9 R s
GOALS it & w & W #f G 00 ©@ & ¥ @

é* Consortium
ﬁ%
CGIAR is a global research partnership for a food secure future CGIAR



http://www.cgiar.org/our-strategy/cgiar-research-programs/
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
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lets & a need for diet

’ Over the last 50 years, the global diet
AStucly OFhe Worlits COUNITISS Binc s it has shifted dramatically, including greater

over the last 50 years, diets have become Bourts o inalor ol £10ps And fesser
ever more similar. quantities of regionally important staples.
Each country’s food supply composition in contribution to calories in: Avarage change in the calories from crops in national diets worldwide,

1961-2009
1961 1985 © 2009
Percent change In calorie contribution to diet
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Sowrce: Khoury et al. 2014, Proc. Natl, Acad, Scl, USA Source: Khoury et al 2014, Proc. Natl Acad Sci. USA.
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Production diversity and dietary diversity in
smallholder farm households

Kibrom T. Sibhatu, Vijesh V. Krishna, and Matin Qaim’

Deparmnent of Ag Auml

at T ngen, Gemmany

Edited by B. L Tumer, Arzona State Uniersiy, Tempe, AT, and apomued My 15, 2015 frecshed for review June £, 7015)

and mi i ition remain problems uqmwe dietary diversity and nutrition 111—211] ﬂew:m] reaenl

of significant magnitude in large parts of the ing workd. initiathves have ¢
Improved nutrition requires not only better access to foodfor poor  thrugh inwoducing addional crop and livestock spedes with the
but also higher di intention i improve household nutrition (21, 22). Because farm
Becamse many of the poor and undemcurithed people are small  divessity can help to incresse agrobiodiversity 100, this approach &
hokier famers, di farms & also wekome from emvironmental perspectives (21, 23, 24). Bul &

widely perceived a5 a weful approach to improve detary dmmy_

there really sudh a dear link hetween production diversity on the

However, empirial evidenee on the link between

Regremsion models show that on-farm produdtion diversity is posi-

butntin
dmnpmmdmmqu&edyhmthmmum
significant or even tums negative, because of foregone income
benefits from spedalization. Amalysis of other factors reveas that
market access has positive effecs on dietary diversity, which are
larger than those of ineased produdion diversity. Market trars-
actions also tend to redue the u.ﬂmdm”thmw
nutrition. These results that &

farm and diversity i the farm howehold? What are
other factors that influence this el ationship and die tary dive ity in
smallholder farm households more generally? These are under-
researched questions of relevance fbr improving agrieuliure and
st ition in the small-farm sector (25, 26). Here, we address these
questions empirically with data from several developing countrie

A positive rdammlq: between farm production diversity and
dietary divessity is plausible, because much of what smallholder
farmers poduce is consumed st home (27). However, asuming
that all smallholders are pure sulkstence farmers and do not sell
and buy any food i 100 simplistic. Taking into account market

ot ahways the most effective way to improve dietary dnlu’ryn
’mlﬂderlmndnkbn\dslmld not be considered a goal in
itself. Additional research is needed to better understand how agri-
culture and Ibe made more in

the relatk between production diversity and
dietary dversity becomes more @mplex. Instead of producing ev-
eryhing at home, howelolds cn buy food diversity in the market
when they generae sulficknt inome (17). Farm dive i fication

particular situations.

mRnrmonsenitre food symems | smallscale farmers | food securty |
Afeca | Asa

unger and malnutrtion are complex global problems. De-

spite improvements in food and nutrition security over the
last few decades, the prevalence of undemutrition remains high,
enpecially in Africa and Asia (1-3). Qlose 1o 800 million people
are still chusified as chronically hungry, meaning that hey do not
have sufficient aceess to @lories (4). An estimaied 2 hillion people
suffer from micronutrient maloutrition, mostly due 1o low ntakes
of vitaming and minerak such ag iron and zine (3). Nutddonal
deficiencies are responsible for a large health burden in terms of
lost produdivity, impaired physical and mental human develop-
ment, susceptibility 1o various disesses, and premature deaths (5)
Nutritional deficlendes are not only the result of low food quan-
tities consumed, but also of poor dietary quality and di LI

may it (4 ¥ up 1o a certain point
bt beyond that podnt furter diversification may reduce household
income due i foregone benefits from special ation { 28). Because
lower house hold incomes end to be ssoctated with lower dietary

wality, the relatiomhip hetween production and consumption di-
versily may even Lum negaiive in some situations. Beyond firming,
the majority of smalliokler houschokds in developing countries
ko have off-fama income sources (), further adding to the
complexity. When relying on markets, nutrition effects in fam
households will ako depend on how well the markes function and

Significance

Given that hunger and malnutrition are still widespread prob-

untries, of how to make
is of high
relevance for research and policy. Many of the unde mourished

fact, the level of dietary diversity was shown 10 be 3 good indicator
aof people’s broader nutritional status in many situations (5-12).
More diverse diets tend 1o be asociated also with lower rates of
overweight and obesity—other mutritional problems of rising
magnitude in mary gans of the world (13).

m&gswmimm“mmmna

in Indonesia, ummm amnuaumy-ufamw
d..usm to distary

ng dietary
diversity & therefore an important stralegy 1o uqmwe nutrtion
and health. This implies that agricultural also needs 1

C g sl famiess” access 1o
markets seems to be a mmsmmmm

be diversified, so that a wide range of different types of foods are
available and accessible abo © poor population segments (14).
Ower the last 50y, agricultural modernization has cmtributed ©
narmowing ghobal production patterns with a focus on 4 limited
manber of major crop plans (15).

Butoe metibutioes TS, VN, ad MG, daigred remits; K75 adysad dat
TS, WV, and ML) weote S e
T e i e et of et

In Africa and Asia, of the under ished people
live in rural areas. Mam of them are smallholder farmers (16).
Against this background, further diversifying production on
these smallhalder farms is often perceived a8 a useful approach ©
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Youth and agriculture:

KEY CHALLENGES AND CONCRETE SOLUTIONS
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Youth employment in agriculture especially
relevant in Africa south of the Sahara

Yearly Cohorts (Million)
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Boosting the Circular Bio-economy

&

Biological Technical
materials materials

Mining/materials

Farmin :
e/ manufacturing

collection®

v

Materials/parts manufacturer

Biochemical ¢ ¢
feedstock

Product manufacturer

Soil !
restoration Blopiare ¢ ¢
Retail/service provider

Recycle

Anaerobic
digestion/
composting’

Extraction of
biochemical

Energy recovery

feedstock® ¢ ¢
: A A ' Leakage (to be minimised)

Landfill
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Private sector engagement

EXHIBIT 4 | Agriculture Patents Registered Worldwide from 2010 Through 2014

Sources: Thomson Innovation; BCG analysis. ‘
Note: Analysis based on approximately 16,000 Derwent World Patents Index patent families registered from 2010 through 2014. CorsBbinmn
i
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The CGIAR Portfolio 2017+

8 Agri-Food System programs

o CommnRestency Dryland Cereals and Legumes systems
On,

& The Food System i Fish agri-food systems

NS
> Education | Regulation | Policy | Research | Markets

P

Forests and Agroforestrylandscapes

Farming r
+

indigenous > Conventional Supply Chain . Livestocka g ri-food systems

Harvest

P

Maize agri-food systems

”

Rice agri-food systems

Water, Land and Ecosystems

N
Waste Management f

Roots, tubers and bananas agri-food systems

~

fo WO .
D systEMS THINK Wheat agri-food systems

3 Platforms

Genebanks [ Genetic Gains Big data & ICT




1948

1967
1968

1970

1974

1983

1984

1993
1993

1995

2004

2007

2013
2014

Policy

FAO seeks increased international
cooperation in plant exploration
and exchange

FAO recognizes "genetic erosion"
UPOV in force

USA Plant Variety Protection Act

International Board for Plant
Genetic Resources established

FAO Commission on Plant Genetic
Resources established

FAO International Undertaking on
Plant Genetic Resources

CBD in force

FAO Code of Conduct for
Collecting

WTO TRIPS Agreement in force

ITPGRFA in force

SMTA in use

SMTA revision initiated
Nagoya Protocol in force

1950

1960

1970

1980

1990

2000

2010

2020

1953

1966

1970
1972

1977
1977

1985

1994
1995

2000

2000
2002
2003
2008

2011

2013
2014

Technology

DNA decoded by Watson & Crick

Genetic code deciphered

First DNA sequenced
First recombinant DNA

Sanger-sequencing method
First bacteriophage genome sequenced

First DNA profiling based on RFLP

First genetically modified crop approved
First bacterial genome sequenced

"Next generation sequencing"
commercially available

First plant genome sequenced

First crop genome sequenced

First human genome sequenced
Sequencing costs start to drop rapidly

Sequencing costs drop below $0.10 per Mb

CRISPR/Cas9 based genome editing
3,000 rice genome sequences published

Disconnect between Policy Genetic Resources
and Technology Development



: Genome editing

GE is the process of
precise editing genome

Nucleotides can be

 added

* deleted

* replaced
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Pigs edited to protect them against African
Swine Fever- Roslin Edinburgh
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: Plantbreedmg ‘ N |ntegration of modern Genetics,

Data and NRM/Agronomy &
Participatory approaches.

Compatible with mixed farming systems
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Our Donors/Investors

Thanks to our donors, CGIAR research has transformed the lives of hundreds of millions of
people through tangible research outcomes.

Australia

Austria

Bangladesh

Belgium

Bill & Melinda Gates Foundation
Canada

China

Denmark

European Commission

Finland

France

i
. CGIAR is a global research partnership for a food secure future
{

India
International Fund for Agricultural
Development
Iran

Ireland

Japan

Korea
Luxembourg
Mexico
Morocco
Netherlands

New Zealand

Norway
Portugal

Russia

South Africa
Sudan

Sweden
Switzerland
Thailand
Turkey

United Kingdom
United States of America
World Bank
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§$? Thank you

CGIAR

CGIAR is a global research partnership for a food-secure future

For more information about the CGIAR
Strategy and Results Framework, visit
www.cgiar.org/our-strategy
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Our Vision

Leading innovation and
sustainable development
in agriculture, land and
the rural sector.




