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Food riots
2007-2008
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Between 2000 and 2008 wheat, maize, and rice  price s 
increased dramatically



Food riots a mass phenomenon when prices spike

Source: J. von Braun based on news reports. Price a re data from FAO 2009

Price spike



FOOD CRISIS ???  FOOD CRISIS ???  

2008 WAS NOT A FOOD CRISIS

IT WAS A “GRAIN PRICE CRISIS”

BUT, IT WAS ALSO A WAKE-UP CALL



Over the past 40 years, agriculture has 
effectively met the global food demand

0

50

100

150

200

250

300

1961 1971 1981 1991 2001

In
d

ex
 (

1
96

1
=1

0
0)

Food Production

Food Production
per capita

Cropland per
capita

Food Prices



Norman Borlaug
(1914-2009)



The Green Revolution

1945



The “Miracle” Plants





Saved 1 billion livesSaved 1 billion lives

Gave an entire generation cheap foodGave an entire generation cheap food

Benefits uneven across crops and regions*Benefits uneven across crops and regions*

* * EvensonEvenson & & GollinGollin . 2003. . 2003. AsessingAsessing the Impact of the Green the Impact of the Green 
Revolution 1960 Revolution 1960 –– 2000. Science 300:7582000. Science 300:758 --762762

Green Revolution impact…



Traditional 
exports

Meat

Horticulture
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Changing diets  � increased meat 
and dairy consumption demands 
more grains
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DEMAND UP:DEMAND UP: SUPPLY DOWN:SUPPLY DOWN:

IncomeIncome growthgrowth FoodFood stocks stocks 

UrbanizationUrbanization AgAg productivityproductivity

FoodFood preferencespreferences R & D R & D investmentinvestment

BiofuelsBiofuels

TheThe DriversDrivers ofof GrainGrain PricePrice SpikesSpikes





HungerHunger

To halve, between 1990 and 2015, 
the proportion of people who 
suffer from hunger

Target 2.



HungerHunger

823,000,000 people
830,000,000 people
600,000,000 people

1990:
2005:
2015:



HungerHunger

823,000,000 people
830,000,000 people
1,020,000,000 people

1990:
2005:
2009:



Rising number of hungry people 
in the developing world 

Data source: FAO 2006, 2008, 2009

(millions) >1 bil.

WFS target





Child malnutrion: regional trends
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Woman
Malnourished

Adolescent
Stunted

Pregnancy
Low Weight Gain

Elderly
Malnourished

Child
Stunted

Baby
Low Birth 

Weight

Higher 
maternal 
mortality

Inadequate 
food

Inadequate 
food

Inadequate 
food

 Reduced 
mental 

capacity

 Reduced 
mental 

capacity

Reduced capacity 
to care for baby

Inadequate 
foetal 
nutrition

Higher 
mortality rate

Impaired 
mental 

development Increased 
risk of adult 

chronic 
disease

Untimely / inadequate 
weaning

Frequent 
infections

Inadequate 
food

Inadequate 
catch up 
growth



Age: 2 yr 9 mo

BW: 10.7 kg

Height: 78.3 cm

Age: 2 yr 6 mo

BW: 11.6 kg

Height: 86.4 cm

Girls from ANDAHUAYLAS
(Photograph: Courtesy of UNICEF)



Impairment of:
Physical 

Performance
Work capacity
Mental and 

intellectual 
development

Individual & Social 
Productivity 

Impairment of:
Physical 

Performance
Work capacity
Mental and 

intellectual 
development

Individual & Social 
Productivity 

Higher Risk of:
Premature Death
Infectious diseases
NCDs
Intrauterine Growth 

Retardation
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Intergenerational transmission of Risks and damages



Rising number of hungry people 
in the developing world 

Data source: FAO 2006, 2008, 2009

(millions) >1 bil.

WFS target



1.1.GrowingGrowing populationpopulation

TheThe worldworld populationpopulation isis projectedprojected toto growgrow fromfrom
6.7 6.7 billionbillion toto 9.2 9.2 billionbillion in 2050, in 2050, withwith thethe entireentire
incrementincrement in in thethe developingdeveloping worldworld . . 

WeWe willwill havehave toto doubledouble thethe amountamount ofof foodfood beingbeing
producedproduced !!

AdditionalAdditional ChallengesChallenges



Urban population growth and urban poverty

1.3 billion more people living in urban areas by 20 201.3 billion more people living in urban areas by 20 20



1.1.GrowingGrowing populationpopulation

2.2.WaterWater constraintsconstraints

AdditionalAdditional ChallengesChallenges
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Cropland per capita of 
agricultural population



1.1.GrowingGrowing populationpopulation

2.2.WaterWater constraintsconstraints

3.3.ClimateClimate changechange

AdditionalAdditional ChallengesChallenges



Climate induced % change in 
production in 2050

Source: M. Rosegrant (IFPRI) 2009.

NCAR A2a

Global Production       16%Global Production       16%

Global Production       27%Global Production       27%

Global Production       42%Global Production       42%



Projected yield reductions

Source: Hijmans, 2003

Relative yields of potato in 15-20 years



Our Treasures – Our Responsibilities



THE NEW AGENDA THE NEW AGENDA 

Any future agenda for food 
security, poverty reduction 

and environmental 
sustainability

MUST 
include a serious root & tuber 

component



THE ARGUMENT  THE ARGUMENT  

This week we must all work 
on constructing the 

argument for 

A Global Root & Tuber 
Agenda



THE ARGUMENT  THE ARGUMENT  

THREE of the six 
most important crops 

for GLOBAL food security 
are R & T



FOOD CONSUMPTION 
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Source: FAOSTAT



THE ARGUMENT  THE ARGUMENT  

Growth rates 
for the roots and tubers 

are by far out-performing 
the major grain crops



Growth rates of yields for major cereals in 
developing countries are slowing
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Growth of per capita production of roots 
and tubers in developing countries

Per capita production of roots and tubers has grown  by over 60 per cent in the last half century





Yam                 2.9%

Potato               2.7%

Cassava 1.9%

Sweetpotato 1.0%

GROWTH RATES OF 

ROOTS & TUBERS (1993 – 2020)



Potato production shift

Source: FAOSTAT 



THE ARGUMENT  THE ARGUMENT  

Productivity per unit area 
can be easily doubled
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Potato yield gap analysis 

Source: 
a) Fuglie, 2007. Research Priority Assessment for t he CIP 2005-2015 Strategic Plan: 
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Potato Late Blight



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are

efficient



MJ/ ha / day

Potato                 216

Yam               182

Maize 159

Sweetpotato 152

Rice 121

Cassava 121

Production of edible energy



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

valuable crisis mitigation crops
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Sweetpotato as a 
cyclone relief crop





THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

Successful in diverse and 
marginal environments
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THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

Nutritious and 
micronutrient dense



Vitamin A DeficiencyVitamin A Deficiency







Health

Sweetpotato
Profit



(Per 100 g, after boiling in skin and peeling before consumption) 
Source: United States Department of Agriculture, National Nutrient Database 

Nutritional Security –
Nutrient Content of Potatoes



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

Food security crops 
for socially excluded peoples 

(including Latin America)





Potato production and extreme poverty in PeruPotato production and extreme poverty in Peru



ComponentsComponents in in thethe ALTIPLANO ALTIPLANO ProductionProduction
SystemsSystems
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Olluco

Kañihua

Quinua

Oca

Potato

Barley

Ullucos tuberosus

Chenopodium quínoa

Oxalis tuberosa

Ssp. Andigena

(Carbohidrate)

(Carbohidrates)
97  /  2.1  /  0.5

61  /  1.0  /  1.6

62  /  1.1  /  1.1

376  /  11.5  /  4.2

Nutritional properties
(quality and quantity of aminoacids

(Metabolismo de colorantes sanguíneos)

Energ.
K/Cal

Protein
g.

Hierro
Mg.

Energ.
K/Cal

Proteinas
g.

Hierro
Mg.

Energ.
K/Cal

Protein
g.

Hierro
Mg. Energ.

K/Cal
Protein

g.
Hierro
Mg.

Mutton

Dairy



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

The choice of governments for 
poverty alleviation and 

food security



Food Security is a critical challenge in Asia

China

DPR Korea

Myanm
ar Lao PDR

Cambodia Vietnam

Indonesia

Philippines

PNGChina
Asian “tigers”
Constrained economies





Potato production and poverty in ChinaPotato production and poverty in China



THE CHINA CHALLENGE

The Chinese population is expected to 
continue growing and stabilize at about 
1.5 billion.  China has targeted 95% food 
self-sufficiency. 

They estimate that over the next 2 
decades food production will need to 
increase by 100,000,000 T, and that 
50,000,000 T should come from potatoes 
alone 



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

Multi-purpose

Income Generators



Animal Feed
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Fried
Snack

Nutritious Vegetable

Starch in Processed Products

Wheat Flour 
Substitute
(15 - 50%)

Sweet (porridges, bakery products)
and non-sweet (cassava substitute) flours



Cassava in Africa



Cassava in Asia

Biofuel



Cassava in Latin America
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2008

Pepsico-Frito Lay officially 
launched its 

“Lays Andinas”

Corporate Social 
Responsibility



THE ARGUMENT  THE ARGUMENT  

Roots and tubers are 

Womens’ crops



Indonesia Kenya

Peru



Linking women to markets..

Making and selling products..New market opportunities..




