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The past



Norman Borlaug with 
Vice President Henry 
Wallace and Mexican 
Minister of Agriculture 
Marte R. Gómez.
1944



More than 70% of
the wheat grown in 

developing countries 
and more than 50% 
of improved maize 

varieties are derived 
from CIMMYT 

breeding 

More than 
10,000 

agricultural 
experts and 

scientists have 
been trained 
at CIMMYT 

Projects in 
+40 countries 

Since 1966, CIMMYT works throughout the developing world to improve 
livelihoods and foster more productive, sustainable maize and wheat 

farming based agri-food systems 

Around the world



NOTE: Prevalence 
and number of 
undernourished 
people in the 
world, 2000–2016.

Source: FAO, IFAD, UNICEF, WFP and WHO. 2017. The State of Food Security and Nutrition in the World 2017. Building resilience for peace and food security. Rome, FAO.

The number of undernourished people has been on the rise since 
2014 reaching an estimated 815 million in 2016



Sudden food prices surges have triggered
food riots and protests in more than 40 countries

Source: FAO, IFAD, UNICEF, WFP and WHO. 2017. The State of Food Security and Nutrition in the World 2017. Building resilience for peace and food security. Rome, FAO.



An unsustainable global food system –
a compelling force for migration

High and upper 
middle income 
countries
• 55% of the 

food area
• > 95% of the 

investment

Low and lower 
middle income 
countries
• 45% of the 

food area
• < 5% of the 

investment



“We find that we live on an insignificant planet of a humdrum star lost in a galaxy tucked away in some 
forgotten corner of a universe in which there are far more galaxies than people”. 

Carl Sagan
(1934-1996)

Green 
Revolution
Planting improved varieties of 
maize, wheat and other cereal 
grains, capable of reaching 
high-yielding by 
using irrigation, fertilizers, 
and pesticides

Nobel Peace
Prize 1970

Norman Borlaug

“More than any other single 
person of this age, he has 

helped provide bread 
for a hungry world”

Academy committee

First 
Moon Landing

“That's one small step for 
man, one giant leap for 
mankind” 

Neil A. Armstrong

Our Common Future

The term sustainable development  is used 
for the first time and understood as a term 
meaning  to meet the needs of the present 
without compromising the ability of future 

generations to meet their own needs



The future





Ug99
(windborn)

Lloyds 
food 
system 
shock 
scenario
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Drought

Australia: 

50%

Flooding
Ug99

Low Monsoon

Russia: 10%

Ukraine
Turkey : 15% Kazakhstan: 15%

USA: 7%
Pakistan: 10%

India: 11% +5%
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Price 
increases

×4

×5

Stock market losses

Food riots

Humanitarian crisis

Human cost

10% in EU
5% in US

Wheat

Maize

Rice

Soybean

7%

10%

11%

Global production losses

7%

Wheat production losses



Source: Australian National Outlook 2015, CSIRO

Integrated modeling 
that explores possible 

future scenarios, with a 
focus on energy, water 

and food nexus

Nexus Water – Energy - Food

http://www.csiro.au/nationaloutlook




No Peace

No Health No Happiness

on an 
empty 

stomach



Entonces? 
Et alors? 

So? 



Can we achieve 
humanity’s
elusive goal

by 2050?

Ending hunger: How to feed and nourish the world? 



Yes, but we need to do more with less

More income 
and less poverty

More food with
less resources 

More productivity 
and less 

environmental impact



Agri-food systems are…

The activities and relationships that determine how food is
produced, processed, distributed and consumed, together

with the human and biological systems that shape
these activities at every stage

A change in thinking:
From commodities to agri-food systems



Nutrition
(poverty, malnutrition and hunger)

Environmental conservation

National Security
(against impunity, insecurity and corruption)

Investing in 
partnerships

Public and Private
Sectors

Research, Development
and MarketsTOP 

SECTOR 
APPROACH 

Big and small farmers participating in 
functional agri-food systems

Supporting
people

System change

A perfect 
storm of 

ideas

Agriculture, 
a change

maker

Innovation
for growing



Sustainable Intensification Strategy

Produce more food

Pillars

Agronomic
innovationAgricultural

technologies
Innovative and sustainable

Improved varieties
of maize and wheat

Key
ingredients

Applied science 
in real time in 
farmers’ fields

Technologies
that can be adapted and 

adopted by farmers

Public policies
for facilitating an environment of 

innovation and research for 
agricultural development

Decision making
Tools

InternacionalizationAdded value Close the yield gap



Nature vol. 525, 7569, 
September, 2015

Interdisciplinarity

1 2 3



Sustainable Modernization of 
Traditional Agriculture Program

12 Hubs4 Components

Biodiversity

Maize

Wheat

Farmer

Mission

Strengthening food 
security through 
research and 
development, 
capacity building 
and technology 
transfer so that small 
producers increase 
and stabilize their 
yields, increase 
incomes and 
mitigate climate 
change effects



Biodiversity



New local seed companies



Arturo Silva, 
leader of the 
International 
Maize Improvement
Consortium for 
Latin America

“Improved maize seed is grown
on 3 million hectares across

Mexico, out of a total of 
8 million hectares sown to the 
crop. As a result of public and 
private eff orts, the market of 

improved seed will grow to 
cover 5.5 million hectares

by 2020.” 

Seed companies and farmers 
improve maize yields in Mexico

The Mexican maize seed industry has 
upgraded its portfolio of products to 
better address the needs of 
smallholder farmers



“Take it to the Farmer”
Norman E. Borlaug





• Transfer-of-technology
• Technology focus 
• CA
• Hub = 3 structures
• Linear 

• Brokering
• Actor focus
• Sustainable intensification 
• Hub = network
• Dynamic network

Research on the model per se



What if stakeholders targeted by a design effort 
are afraid or reluctant to change? 

MasAgro uses respected community leaders and local hubs to create compelling 
prototypes and experiments that demonstrate results. 

They offer testimony to design thinking’s ability to reassure stakeholders 
reluctant to embrace new ideas

Co-creationPrototyping Experimentation



Co-creation
In place of offering a package (a predetermined solution), which beforehand was very common, 
now it`s a portfolio of options in which, depending on the type of farmer, he will select the kind

of technology that will fit for adoption and adaptation

If you want your
innovations to be 

meaningful, you need
to invite into your

process the people who
will use them

Innovation is
about learning



Visualization, it becomes a tool for making
the vision a reality

It is often when farmers
see with their own eyes
the difference that a 
technology can make
that their interest is
then captured

The hubs serve to visually
tell a story and to cut
through communication
barriers, allowing MasAgro and 
the farmers to combine the old
and the new into best practices
that serve local farmers and 
communities





Sound agronomy for: 

Efficient                    
use of                  
natural            
resources 

Soil and   
environment
conservation 

Sustainability

50% less 
agricultural 

labour

0.5 t/ha CO2
captured

70% less consumption 
of fossil fuels



El Batán: rainfed maize and wheat

Long-term trials: examples of yield results



is like running 
a sports car 

on gravel 
roads

Growing
improved 

crops 
without 

agronomy 



Innovative agricultural technologies 

Post-harvest
Solutions

Smart 
Mechanization

Precision
Agriculture 



How to get the information to farmers?
An app!

More than 35,000 farmers 
are registered in 

standardized electronic 
logbooks, which help to 
track data and improve  

farming

Any farmer can load the 
app on their cellphone, 

push it, 
and get a fertilizer 

recommendation for the 
patch of land the farmer is 

standing on



Information and communication 
technologies to record, analyze
and disseminate useful 
information to:

• Assist sound decision
making processes based
on reliable information
processed, recorded
and analyzed

• Monitor impact

• Make sure that 
knowledge is 
assimilated to drive 
change and continuous 
improvement

Monitoring, Evaluation, 
Responsibility
and Learning



DDR Cortázar
ID Coverage

ER028
0.64%ERe267

DDR Celaya
ID Coverage

ERe142
7.27%ERe233

DDR Dolores Hidalgo
ID Coverage

ER180
3.95%ER397

DDR León - San Luis Paz
ID Coverage

ER071
6.56%ER383

“4.6% coverage”



CIMMYT

COORDINADORES

FORMADORES

TECNICOS

PRODUCTORES 

Network evolution

September 2017



October 2017

Network evolution



November 2017

CIMMYT

COORDINADORES

FORMADORES

TECNICOS

PRODUCTORES 

Network evolution



>600 
On farm

comparative trials

>50 
Platforms

>35,000 
Crowed sources farms



*Adapted from Gartner (2015).

Dimensional Analysis
Va

lu
e

Difficulty

Hindsight

Insight

Foresight

Descriptive 
Analytics

Diagnostic Analytics

Reflective analytics

Predictive analytics

Prescriptive 
analytics

What 
happened?

Why did it 
happened?

What do 
we want to 

happen?

What will 
happen?

How can 
we make it 

happen?

Information

Optimization



There can be 
more 

technology 
in a

vending 
machine 
than in a 
planter



49
maize

hybrids
developed

380
certified

extension
workers

1.200.000
hectares

have adopted
technologies

300.000
producers

are 
participating

100
young

researchers
involved

From every
dollar

invested
farmers
make 7

55 local seed
companies

sold a million
bags of improved

maize in 2016

MasAgro, 
cultivating innovation

• +94% compared to regional maize average

• +20% in general, +30% for rainfed compared
to control variety in the same plot

• +16% compared to control variety in cooperating
producer’s plot maize

• +3% compared to control variety in cooperating
producer’s plot wheat /barley

Higher yields Higher incomes for farmers

Guatemala and 
Colombia, 

fertile land for 
conservation 
agriculture



The MasAgro value chain,
from those who crush the maize into flour to 

the restaurant chefs who use it to craft original menus

Seed

Fertilizer

Farming
machinery

Farmer
Silos & 

postharvest
equipment

Milling Distributors & 
wholesalers

Manufacturers
(e.g. tortilla 

makers)
Stores, etc.

Consumer
restaurant

chefs

Extension
workers Technicians

A switch to a different variety or a different market, or both, 
can result in a 25% increase in income, which can then

transform lives, with broad-ranging effects



Current situation



Traceability



Supporting responsible
procurement and sustainable

agriculture for maize in Mexico
(2017-2020)

Small and medium
farmers directly

involved in yellow
maize sustainable

production

300

millions
of Mexican

pesos

250

100,000
Tons of grain 

out of the 
300,000 
yearly 

required by 
Kellogg’s 



Nestlé will be 100% supplied by Mexican maize and wheat

Goal: by 2022, Nestlé will satisfy its total 
grain needs, with sustainable maize and 
wheat produced in Mexico

Investment: 
Five million
dollars

Where: in the Bajío region, generating a 
national economic income of up to one 
billion pesos yearly

Beneficiaries: 
2,200 farmers



For the next three years, participating producers from the Mexican states of Hidalgo and El Bajío will supply Bimbo with 
50,000 tons of wheat and 25,000 tons of maize grown using sustainable agricultural practices and technologies



Resultados 2016-2017

Saving water while cultivating sustainable supplies of barley for
Cuauhtemoc Moctezuma / Heineken Mexico

Water savings in drip irrigation 
30% higher than traditional 

irrigation: 1.6 million liters of 
water less required per hectare

11% increase in barley yield 
under drip irrigation, 

compared to yield obtained 
under traditional irrigation

Irrigation efficiency, measured 
in liters per kilo of barley 

produced, was 48% higher 
in drip irrigation

Goal: to reduce the water consumed by 
barley production by between 
15 and 20% of current levels

encouraging 
preliminary 
results



Agriculture is the
main engine for

development and 
growth towards
prosperity and 

happiness. 
It is where 

new and concrete 
opportunities are 
being generated 



Questions?



The Netherlands, a tiny country feeds the world
How on Earth have the Dutch done it?



Topsector Agri&Food• Government initiated
• Science from private and public actors
• Innovation
• Trade 



More than half the nation’s land 
area is used for agriculture and 
horticulture

Since 2009, Dutch poultry and 
livestock producers have cut 
their use of antibiotics by 
as much as 60%

Since 2000, farmers have reduced 
dependence on water for key crops 
by as much as 90%

Farmers have almost 
completely eliminated the 
use of chemical pesticides on 
plants in greenhouses

The Netherlands is a small, densely 
populated country, with more than 

1,300 inhabitants per square mile

It’s bereft of almost every 
resource long thought to be 

necessary for large-scale 
agriculture

it’s the globe’s number two exporter 
of food as measured by value, second 

only to the United States, which has 
270 times its landmass

Almost two decades ago, 
the Dutch made a 

national commitment to 
sustainable agriculture 
under the rallying cry

“Twice as much food 
using half as many 

resources”

1

2

3

4

5

6



This is the 
nodal point of 

Food Valley A university for the 
world, and not 
simply for the 

Dutch

No one knows all 
the answers on 

their own

The science-driven in 
tandem with the 

market-driven can 
meet the challenge 

that lies ahead...

… more food in the 
next four decades than 

all farmers in history 
have harvested over 
the past 8,000 years



Farmers are so used to having marginal 
lives and incomes…

…that they have a 
hard time believing 

things could be 
different





Every kind of agriculture is now 
happening all at once: tiny family 
farms, gleaming industrial meat 
factories and dairies, sustainably 

minded high-tech farms, 
even organic urban ones

How China Plans 
to Feed 1.4 Billion 
Growing Appetites
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