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CLASH OF PARADIGMS
Peasant agriculture (Agroecology) vs Industrial
agriculture (Green Revolution)




Who feeds us today???

Peasants Feed at Least 70% of the World’s Population

Share of world’s food that comes
from hunting/gathering

Share of world's food
that comes from the
industrial food chain

Share of world's cultivated
food produced by peasants

Share of urban food produced
by city-dwelling peasants

80% of 1.5 billion has under monocultures
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As the number of farms declined, their average size increased

Numbe Acres per farm
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Source: Com&lned by Economic Research Service, USDA, using data from Census of
Agriculture, Census of Population, and Census of the United States.

Muskmelon Pea
A CENTURY AGO
In 1903 commercial .
seed houses offered Lettuce Radish

hundreds of varieties,
as shown in this

sampling of ten crops.

Sweet corn Squash
] ©)
"ﬁ of varieties %
Tomato

Cabbage
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Cucumber

Beet
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80 YEARS LATER
By 1983 few of

179

those varieties
were found in the 28 @ °79
National Seed u @
Storage Laboratory.* 12 ’ . 40
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27 25

* CHANGED ITS NAME IN 2001 TO THE NATIONAL JOHN TOMANIO. NGM STAFF. FOOD ICONS: QUICKHONEY



GENETIC HOMEGENEITY=HIGH
VULNERABILITY

Genetic Uniformity and Vulnerability

* How uniform genetically are crops
upon which the nation depends, and how
vulnerable, therefore, are they to epidemics and
climatic variability?

* The answer is that most major crops are
impressively uniform genetically and impressively
vulnerable.

* This uniformity derives from powerful economic
interests and legislative forces shaped by those
holding corporate power



US CORN LEAF EPIDEMIC IN USA, 1970

Resulted in a decrease of the maize crop from
119,056,000 tonnes in 1969 to 105,471,000 tonnes

in 1970(FAOSTAT).

The actual yield in 1970 was 45,439 hg/ha,
considerably less than in 1971 (55,297 hg/ha).
With 23,211,600 ha sown in 1970, the projected

production was 126,289,673 tonnes resulting in an
actual shortfall of 20,818,673 tonnes from expected.

The loss was equivalent to 18.5 trillion calories.

The addiction to pesticides

» 1,2 billion pounds of pesticides are applied
annually in the USA.

» US spent US $34.1 billion dollars in
pesticide use in 1998



The futile chemical warfare
against pests

» US agricultural losses to pests reached
32% between 1942-50 and 37%
between 1984- 1990

» More than 450 species of arthropods
resistant to > 1000 different pesticides

Pest Species Resistant to Pesticides
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Source: George P. Georgton. University of California. Riverside. 1990.
Figure 18.4 This graph shows the number of species of

insects, disease organisms, and weeds that are resistant to
at least one pesticide.



US CORN LEAF EPIDEMIC IN
USA, 1970

Resulted in a decrease of the maize crop from
119,056,000 tonns in 1969 to 105,471,000 tonns
in 1970, well below the 143,421,000 tonns
produced in 1971 (FAOSTAT).

The actual yield in 1970 was 45,439 hg/ha,
considerably less than in 1969 (53,908 hg/ha) and
in 1971 (55,297 hg/ha).

With 23,211,600 ha sown in 1970, the projected
production was 126,289,673 tonns resulting in an
actual shortfall of 20,818,673 tonns from
expected.

The loss was equivalent to 18.5 trillion calories.



Genetic Uniformity and
Vulnerability

How uniform genetically are other crops

upon which the nation depends, and how
vulnerable, therefore, are they to epidemics and
climatic variability?

The answer is that most major crops are
impressively uniform genetically and impressively
vulnerable.

This uniformity derives from powerful economic

interests and legislative forces shaped by those
holding corporate power

U.S. Drought Monitor July 24, 2012

Valid 7 am. EDY

[ntensity. q
(] DO Abnormally Dry J
[C] D1 Drought - Moderate -
Il D2 Drought - Severe i ;
Bl D3 Drought - Extreme
,. I D4 Drought - Exceptiona
\ =
3 poon’ Released Thursday, July 26, 2012
_ http://droughtmonitor.unl.edu/  Author: Richard Heim, NOAA/NESDIS/NCDC



US drought 2012

* The dry spell that hit the Midwest and Great
Plains last summer was the worst since the
1950s. It covered 80 percent of U.S. farmland.

* Corn production dropped more than 13
percent in the 2012 growing season. Soybean
production fell 8 percent

* The U.S. Department of Agriculture estimates
that the drought will push retail food prices up
by between 3% and 4% in 2013

Maize yields after recent droughts

* Adverse high temperatures during maize pollination
in 2010 in the United States caused a decline in
yields from 2009 and the downward trend due to
weather continued in 2011 to a level not seen since
2005

e By August 2012, the USDA projection was for a
maize crop of 10.8 billion bushels and a yield of
123.4 bushels/acre (76,173 hg/ha USDA 2012e), the
lowest since 1995 and a yield common in the 1980s
(FAOSTAT).



Soybean and cotton yields under
drought

* The projected 2012 US yield of 40.5

bushels/acre is the second lowest since
2003 (27,000 hg/ha).

e US cotton had its second lowest yield

since 2003 at 785 Ibs/acre (8800 hg/ha)
USDA 2012d).

GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996 to 2009)
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A record 14 million farmers, in 25 countries, planted 134 million hectares (330 million acres) in
2009, a sustained increase of 7% or 9 million hectares (22 million acres) over 2008.



"what will this sister of mine do with rice?"

Lycopene

f-Carotene
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Pesticides (a.i., kg ha™)

Prof. Chenxin from Zhejiang University has conduct her research in the site for 6




4. Rice-duke Co-culture System
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Features of an agriculture for the
future

De-coupled from fossil fuel dependence

Agroecosystems of low environmental impact, nature
friendly

Resilient to climate change and other shocks

Multifunctional ( ecosystem, social, cultural and
economic services)

Foundation of local food systems
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NUMERO

CULTURA DE TAXA
Ifugao 2131
Hanunoo 1879
Subanuna 1400
Jorai 1182
PLANTAS Tobelorese 1162
Maya 908
Aguaruna 866
Huasteco 861
Mende 844
Taubuid 825
Aguaruna 800
Wayapi 737
Ifugao 597
ANIMALS Nuaula 54
Futuna 534
Tzeltal 492
Kyaka enga 466
Hanunoo 461
Tobelorese 443

How many peasant farmers? (ETC
2009)

1, 5 billion peasant farmers

380 million farms

Globally: > 90% of the world’s farms are
small , < 2 ha.

1.9 million crop varieties



Peasants and world food

Produce 50-75% of food consumed by
world population, but use :

* 25- 30% of the agricultural land
* 30% water used in agriculture

* 20 % fossil fuels used in agriculture.







Milpa: polyculture of maize, beans and squash

LER>1,5......... 1,5 hectares of monoculture needed to
equal productivity of one hectare of polyculture

Productivity of Chinampas

* Maize yields in 1950: 3,5-6,3 t/ha ( average
US yields in 1955~2,3t/ha and went up >4 t/ha
after 1965).

* One hectare could produce enough food for
15-20 persons

* One chinampero can successfully farm 0,75
ha, producing food for 12-15 people



[

San Bartolo del Llano, Ixtlahuaca,
México.

Quelites.

— 74 quelite species all useful.

— Used as food, fodder, medicinals,
etc.

— 4.5 kg quelite/family/month.

— One hectare of milpa produces
1,5 t/ha of quelite and represents }
25% of the total value of maize
( approx 200 dollars).
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Comparison of fertilizer use, mechanization and
irrigation between Cuba, the USA and other Latin
American countries

Fertilizers 1989 Mechanization 1989 Irrigation 1989
(ke/hectare) (tractors/ 100 hectares) (rrigation/auftivated area)
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Losses of major agricultural inputs after
the dissolution of the Soviet Union

Input y“ 1989 impom‘ | 1992 imports Reduction %
Petrolenm (M) 13.0 6.1 33
Fertilisers (M) 1.3 03 77
Pesticides (US$) 80.0 30.0 63
Animal feeds (Mt) 1.6 0.5 72

Source: Rosset & Benyamin, 1993

Agroecological strategies



Growth in Cuba

Number of Families
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BEFORE

Area (ha)
Energy (Gu/harario)

Protein (kg/ha)/afio
People fed by produced energy

(Pers/ha/aino)

People fed by produced protein

(Pers/ha/aio)

Energy efficiency

10

50.6

867

11

34

30
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Superficie

Agricola 0% en 1989 W% en 2008 @

Evidencia Il ( Huracan lke-Cuba)

e Areas under industrial monoculture suffered
more damage and exhibited less recovery
than diversified farms.

e After the hurricane average loss in diversified
farms was about 50% compared to 90-100% in
monocultures

* Productive recovery was about 80 - 90%,and
was noticeable 40 days after the hurricane



EVIDENCIA Il (HURACAN IKE-CUBA)
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% estimado de recuperacion de fincas a los 60, 120
y 180 dias despues de Huracan lke (2008) en CCS
‘Rafael Zaroza’ Sancti Spi'ritus segun nivel de
integracion agroecologica ( 1 bajo, 3 alto)
comparada con el promedio de la cooperativa
entera.
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Urban and rural population of the workl

in billions
I | I 1 | I | I 1 | | I | |

1950 1955 1960 1965 1670 1575 1980 1985 1990 1595 2000 2005 2010 2015 2020 2025 2030

World total population Wl World urban population Il World rural population

Source: Unted Nations Department of Economic and Social Aftairs

Urbanization of the world

In one century urban population expanded
from 15% of the total to 50% of the >7 billion
world population

In 1800s only London was city with 1 million
people

1990s 100 largest cities accommodated 540
million, 220 million live in 20 world’s largest
cities

By 2030, some two thirds of the world’s

people will be living in cities, the world’s
population will rise to nine billion by 2050.



SATISFYING THE FOOD NEEDS OF URBAN POPULATIONS

e A e
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£Incor $do Paulo
. 1950 Buenos Aires
® 1918
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Food security status of U.S. households, 2008

5.7%

8.9%

85.4%

B Food-secure households
B Households with low food security
Households with very low food security

Note: Food-insecure households include those with low
food security and very low food security.

Source: Calculated by ERS using data from the December
2008 Current Population Survey Food Security Supplement.
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Sources of greenhouse gas emissions from U.S. food choices
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& carbs

Adapted from: Weber and Matthews (2008) Food-Miles and the Relative Climate Impacts of Food Choices in the
United States. Environmental Science & Technology, 42 (10), 3508-3513. JOHNS HOPKINS

Center for a Livable Future
B. Kim




Urban agriculture worldwide

800 million people involved in UA

200 million produce for the market, predicted
to double in next decade

150 million employed full time in UA

In 2005 UA increased its share of total food
production to 33%

50% of vegetables, meat, dairy consumed is
produced in many cities
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Increased public awareness about UA

Recent volatility in global food and fuel costs

detrimental effects of the industrialized food
system on ecological sustainability.

epidemic increases in levels of obesity and
chronic disease in USA due to the
overconsumption of cheap but unhealthy and
calorie-dense foods.

These trends have contributed to growing public
interest in establishing food production in urban
and suburban areas.



Potential of UA

* Developing agricultural capacity within
or close to urban areas has the potential
to reduce food transportation costs and
environmental impacts

* provide economic development
opportunities, and reduce disparities in
healthful food access that have led to
epidemic rates of obesity and diabetes
among low-income populations.

Awarness
Empowerment

Education

multiple interindividual - D
i i taminated soi
interactions ; Urban on
Social Participation SOC!;I Pl 3 Appropriation of Space
Social integration ImeraCt'O} anning Green Space / Parks

Heat Islands

Composting Urban ¢ ) " = .

Water recycling | Environment Aariculture conomic conomic Integration
Biodiversity g Deve|opment Fight Against Poverty
Food accessibility Food Leish Relaxation

Food quality Security Activities Contact with Nature

Health
Physical activities

Food quality
Mental Health



Rosario Argentina

* Thousands of families in the city of Rosario,
Argentina, were able to feed themselves
during the country’s 2002 economic crisis by
growing their own food.

* Now more than 800 community gardens in
the city feed some 40,000 people and produce
surplus for sale.

Rosario cont...

* 35 % of the territory of Rosario was occupied by empty or
virtually empty tracts of land which was divided into
districts.

e Atechnical coordinator and two local support workers
were appointed for each district, each with many years of
market-gardening behind him or her, to help the other
inhabitants put what they had learned at their courses into
practice.

* In the community market-gardens, an allotment of
between 500 and 1000 m2 was allocated to each of the
small farmers . The land belongs to the municipality or
private owners, who lend it temporarily in exchange for tax
benefits.



Urban agriculture
evolution in Cuba
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Urban Agriculture-2009

* Emergence of about 383,000 gardens nationwide

* 1,460,000 tons of vegetables in 50
thousand hectares

e Urban gardens produce about 60% of all
vegetables consumed in Cuban major cities (215
grams of vegetables per day/person)

* Productivity ranges between 10-20 kg/m?vea in
intensive gardens systems

[nnovation of the production of urban agriculiure
, B g EE




California

* In 10 years California's population will grow
from 36 to 46 million people, with 80%
concentrated in cities.



Oakland UA potential

e 1,200 acres of vacant and underutilized public
land in Oakland, California, that could potentially
be used for food production.

* more than 800 acres of public land with slopes
under 30% were identified, a potential
contribution of up to 5% of Oakland's vegetable
needs if only half of this land were used

e an additional 3,008 privately owned vacant lots
totaling more than 800 acres, a potential
contribution of another 10% of the city's produce
requirements.




Agroecological yield estimates

* UAyields could reach 10 kg of fresh biomass per sq.meter/

year ( that is 50% of what Cuban urban farmers-best in the
world- reach under optimal management).

Assuming that well defined agroecological management
systems are scaled up in Oakland in 1000 acres (400
hectares), reaching a yield of 10 kg per sqm/year (1 ha=
2.47 acres, 1 ha=10000 sq m) we estimate that UA yields in
Oakland would reach 100000 kg /ha/yr or 40 million kgs in
the whole 400 hectares ( or 1000 acres).

If each person consumes 45 Kg per year of fresh
vegetables, the total UA production in 400 hectares could
feed 800 thousand people/year. Let’s assume that the
levels of production would only reach 5kg/sq.m/year, still
fresh vegetable needs of 400,000 people would be met.



Agroecology and social movements

* Social movements are key to achieving supportive policy
environment (movements of farmers, workers, indigenous people,
urban poor, consumers, environmentalists, human rights, etc.)

* The combination of peasant and family farm agriculture with
agroecology can feed families, cities, countries and the world, with
higher productivity, efficiency, and autonomy, lower costs, be more
environmentally sound, produce healthier food, reduce migration, and
be more resilient to climate change.

* Up-scaling really requires social movements at the center, who can

build alliances with government institutions, NGOs, researchers,
students, etc., but on new terms.

Organized small farmers
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The pillars of food sovereignity




