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Conventional VS Sustainable 

Agriculture (Stylized Facts)

� High-Yield Seeds

� High dependence on 
external inputs

� Irrigation

� Agro-chemicals (e.g., 
herbicides, pesticides, 
inorganic fertilizers)

� Tends to use more 
mechanization and fossil 
fuels

� Tends toward mono-culture

� Example: The Green 
Revolution

� Traditional/Indigenous or 
non-genetically modified 
seeds

� Low to zero dependence on 
external inputs

� Harnessing instead of 
dominating nature

� Tends to be labor-intensive

� Tends toward multi-culture

� Example: Organic Farming
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Conventional VS Sustainable

EQUITY ENVIRON

EFFICIENCY

Conventional
Agriculture

EQUITY ENVIRON

EFFICIENCY

Sustainable
Agriculture

5

Comparison: Efficiency

Pretty, et. al. (2006)
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Comparison: Efficiency

Rodale Institute (2011)
Founded in 1947 by organic pioneer J.I. Rodale to study the link

between healthy soil, healthy food and healthy people. He moved from 

NYC to rural Pennsylvania in the late 1930's where he was able to 

realize his keen personal interest in farming.
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Comparison: 
Efficiency
Rodale 

Institute 
(2011)
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Comparison: 
Efficiency
Rodale 

Institute 
(2011)
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Comparison: 
Efficiency
Iowa State U. 

(2011)
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Comparison: 
Efficiency
Iowa State U. 

(2011)
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Comparison: 
Efficiency
Iowa State U. 

(2011)
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Comparison: Efficiency
Iowa State U. (2011)
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Comparison: Equity

� What is the effect of conventional agriculture on 
poverty reduction (�↑equity) ? 

� Let’s use the Green Revolution to represent 
conventional agriculture adopted to developing 
countries 

� Green revolution is claimed to be scale-neutral
� It could be adopted by farmers irrespective of their farm 

size 

� The adoption of High-Yield Variety (HYVs) occurred quickly. 
� By 1970, about 20 percent of the wheat area and 30 

percent of the rice area in developing countries were 
planted to HYVs

� by 1990, the share had increased to about 70 percent for 
both crops.
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Comparison: Equity

� Studies have shown mixed results

� Early studies indicated that the GR was bad for small 

(poor) farmers

� Recent studies cites some counter-examples

� International Food Policy Research Institute (IFPRI): 

GR also worked for small (poor) farmers, depending 

on their access to

� Land, with secure ownership or tenancy rights

� Efficient input, credit, and product markets

� Policies that do not discriminate against small farms and 

landless laborers (e.g., no subsidies on mechanization, no 

scale biases in agricultural research and extension) 
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Comparison: Equity 

(Comment)

� However, conditions cited by IFPRI do not 

tend to be scale-neutral but scale-biased (in 
favor of large farms), especially in (but not 

limited to) the case of developing countries

� Large farms tend to have more secure ownership

� Large farms tend to have easier access to credit, 
inputs, and product markets

� Large farms tend to have more political clout
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Comparison: Equity 

(Comment)

� Deninger and Squire (1998): LDCs 1960s to 

1990s � land distribution is not optimal (WB)

� There is a strong negative relationship between 

initial inequality in the asset distribution and long-

term growth

� Asset (land) distribution inequality reduces 

income growth for the poor, but not for the rich

� There is little support for inequality to improve as 

a country develops
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Comparison: Equity 

(Comment)

� Gupta, et. al. (1998): LDCs 1980s-1997 �
corruption (ability of powerful people to influence 

government policies) is not good for improving 

income inequality and poverty (IMF)

� Reduction in 

� economic growth

� progressivity of the tax system

� Perpetuates 

� an unequal distribution of asset ownership 

� an unequal access to education
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Comparison: Environment

Pretty, et. al. (2006)
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Comparison: Environment

Pretty, et. al. (2006)
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Comparison: Environment

Pretty, et. al. (2006)
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Comparison: Environment

Rodale Institute (2011)
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Comparison: Environment

Rodale Institute (2011) BONUSBONUS
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Comparison: Environment

Rodale Institute (2011) BONUSBONUS
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Comparison: Environment

Rodale Institute (2011) BONUSBONUS
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Comparison: Environment
Iowa State U. (2011)
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Comparison: Environment
IFPRI (2002)

� The Green Revolution has also been widely 
criticized for causing environmental damage. 
� Excessive and inappropriate use of fertilizers and 

pesticides has polluted waterways, poisoned 
agricultural workers, and killed beneficial insects and 
other wildlife. 

� Irrigation practices have led to salt build-up and 
eventual abandonment of some of the best farming 
lands. 

� Groundwater levels are retreating in areas where 
more water is being pumped for irrigation than can 
be replenished by the rains.

� heavy dependence on a few major cereal varieties 
has led to loss of biodiversity on farms.

These problems are slowly being rectified without yield loss, and 

sometimes with yield increases, thanks to policy reforms and improved 
technologies and management practices, such as pest-resistant varieties, 
biological pest control, precision farming, and crop diversification
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The Green Revolution 

（（（（緑緑緑緑のののの革命革命革命革命））））

� Green Revolution refers to a series of research, 
development, and technology transfer initiatives, 
occurring between the 1940s and the late 1970s, 
that increased agriculture production around the 
world, beginning most markedly in the late 1960s

� The term "Green Revolution" was first used in 1968 
by former United States Agency for International 
Development (USAID) director William Gaud, who 
noted the spread of the new technologies and said,
� "These and other developments in the field of agriculture 

contain the makings of a new revolution. It is not a 
violent Red Revolution like that of the Soviets, nor is it 
a White Revolution like that of the Shah of Iran. I call it the 
Green Revolution."
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The Green Revolution 

（（（（緑緑緑緑のののの革命革命革命革命））））

� The initiatives, led by Norman Borlaug, the "Father of the Green 
Revolution" credited with saving over a billion people from 
starvation, involved the development of high-yielding varieties of 
cereal grains, expansion of irrigation infrastructure, 
modernization of management techniques, distribution of 
hybridized seeds, synthetic fertilizers, and pesticides to farmers. 

� The agricultural development that began in Mexico by Norman 
Borlaug in 1943 had been judged as a success and 
the Rockefeller Foundation sought to spread it to other nations. 

� The Office of Special Studies in Mexico became an informal 
international research institution in 1959, and in 1963 it formally 
became CIMMYT, The International Maize and Wheat 
Improvement Center 

� In 1961 India was on the brink of mass famine. Borlaug was 
invited to India by the adviser to the Indian minister of 
agriculture M. S. Swaminathan. Despite bureaucratic hurdles 
imposed by India's grain monopolies, the Ford Foundation and 
Indian government collaborated to import wheat seed from 
CIMMYT 
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The Green Revolution 

（（（（緑緑緑緑のののの革命革命革命革命））））

� India soon adopted IR8 – a semi-dwarf rice 

variety developed by the International Rice 
Research Institute (IRRI) that could produce 

more grains of rice per plant when grown with 
certain fertilizers and irrigation

� In 1960, the Government of the Republic of 
the Philippines with Ford and Rockefeller 

Foundations established IRRI (International Rice 

Research Institute). A rice crossing between Dee-

Geo-woo-gen (China) and Peta (Indonesia) was 

done at IRRI in 1962 
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The Green Revolution 

（（（（緑緑緑緑のののの革命革命革命革命））））

Borlaug speaking at the 

Ministerial Methodist Conference 
and Expo on Agricultural Science 

and Technology in June 2003

Nobel Peace Prize in 1970Nobel Peace Prize in 1970
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The Green Revolution 

（（（（緑緑緑緑のののの革命革命革命革命））））: Comment

� No intention to question the humanitarian motives of 
Dr. Borlaug and the GR

� The GR was an available response to the food crisis 
that was hitting Asia then

� However, the following could be noted
� Large scale social experiments have to be avoided as 

much as possible, 

� since any error will correspondingly have great 
repercussions

� GR was not the only response available then

� For example: the traditional farming techniques of peasants 
in Latin America
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)

� traditional farmers have developed and/or 

inherited complex farming systems, adapted 
to the local conditions, 

� that have helped them to sustainably manage 
harsh environments and to meet their 

subsistence needs, 

� without depending on mechanization, 
chemical fertilizers, pesticides or other 

technologies of modern agricultural science
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)

� Many scientists wrongly believe that traditional 
systems do not produce more because hand tools 
and draft animals put a ceiling on productivity. 

� Productivity may be low but the causes appear to be 
more social, not technical. When the subsistence 
farmer succeeds in providing food, there is no 
pressure to innovate or to enhance yields. 

� Nevertheless, agro-ecological field projects show 
that traditional crop and animal combinations can 
often be adapted to increase productivity when the 
biological structuring of the farm is improved and 
labor and local resources are efficiently used
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The Green Revolution （（（（緑緑緑緑のののの革命革命革命革命））））: Comment--Altieri (1999)
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Let us work together 
towards sustainable 

shared growth for the 
Philippines!


