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Policies and 

practices must 

begin with the 

ecological 

imperative in 

order to ensure 

authentic secu-

rity and stability 

on all fronts.

ExECUTIVE SUMMARY

The links between climate change and industrial agriculture create a nexus of cri-
ses—food insecurity, natural resource depletion and degradation, as well as human 
rights violations and inequities.  
 While it is widely recognized that greenhouse gas (gHg) emissions due 
to human activity are detrimental to the natural environment, it can be difficult to 
untangle the cascading effects on other sectors.  To unravel some of the effects, this 
paper focuses on three interrelated issues:

1) What are the critical links between climate change and agriculture?
2) How is the nexus of agriculture and climate change affecting human soci-

eties particularly regarding food and water, livelihoods, migration, gender 
equality, and other basic survival and human rights?

3) What is the interplay between economic and finance systems, on the one 
hand, and food security, climate change, and fundamental human rights, on 
the other?

In the process of drawing connections among these issues, the report will identify 
the commonality of drivers, or “push” factors, that lead to adverse impacts.
 A central theme throughout this report is that policies and practices must 
begin with the ecological imperative in order to ensure authentic security and sta-
bility on all fronts including food, water, livelihoods and jobs, climate, energy, and 
economic.  In turn this engenders equity, social justice, and diverse cultures.  This 
imperative, or ethos of nature, is a foundation that serves as a steady guide when 
reviewing mitigation and adaptation solutions to climate change.  
 Infused within this theme is the sobering recognition that current consump-
tion and production patterns are at odds with goals of reducing gHgs and attaining 
global food security.  For instance, consumption and production levels, based on the 
global average, are 25 percent higher than the earth’s ecological capacity.1  As soci-
eties address the myriad ecological and social issues at the axis of global warming, 
a central task will be to re-align consumption and production trends in a manner 
that can fulfill economic and development requirements.  This will require a major 
shift away from present economic growth paradigms based on massive resource 
extraction and toward creating prosperous and vital societies and economies that 
preserve the planet’s environmental capacity.  
 How urgently and effectively we mobilize and respond to global warming 
and its associated impacts will be a test of our collective humanity.  The challenge 
requires that a broad, diverse coalition of civil society movements unite to ensure 
that proposed solutions maintain ecological integrity, which in turn helps to secure 
human rights.  To facilitate alliance building, the paper provides a compendium of 
organizations engaged in and writing on these issues.
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Part I: Climate Change and Food Security Links

Impacts on Food Security and Rural Livelihoods

A recent World Bank report concludes that current agricultural practices account 
for more than 30 percent of global gHg emissions.2  Concurrently, global warming 
negatively affects food production.  
 With a probable temperature rise of 1.8 to 4 degrees Celsius (C), and a 
possible rise of up to 6.4 degrees C, the impact of global warming on agriculture 
will be devastating.3  According to the Intergovernmental Panel on Climate Change 
(IPCC) and other sources, crop productivity will decline in Central America, South 
and Southeast Asia and sub-Saharan Africa.  It is particularly troubling that yield 
declines of 20 to 40 percent are anticipated for major food crops in Africa well 
before 2050.
 The World Bank frames the stark situation:  Almost 80 percent of global 
warming effects will be suffered by developing countries, even though they con-
tribute only about 30 percent of global gHg emissions.4  (This includes historical 
and cumulative emissions of China and India since 1850.5) given that agriculture 
provides livelihoods for 40 percent of the global population, with 70 percent of the 
poor in developing countries depending on agriculture for their subsistence, there 
is an urgent need for concerted adaptation strategies and actions.6   
 Adding to the aforementioned figures and projections is the tragic reality 
that already more than 1 billion people go hungry every day.7  This further empha-
sizes that mitigation and adaptation solutions in agriculture need to simultaneously 
address hunger, livelihoods, social inequities, and environmental sustainability.
 A 2009 joint assessment report of the World Bank and the United Nations 
(UN) by over 400 researchers and scientists concludes that “business as usual” pol-
icies and actions need to shift away from industrial food systems to more sustain-
able agricultural practices.  other reports concur, and specifically address agricul-
ture within the context of climate change.  A recent report presented to the United 
Nations Human Rights Council by Special Rapporteur on the Right to Food, olivier 
De Schutter, expresses a clear view:  “Conventional farming relies on expensive 
inputs, fuels climate change, and is not resilient to climatic shocks. It simply is not 
the best choice anymore today.”8

 An FAo report states: “Extreme weather fluctuations present a growing 
threat to agriculture.  organic systems appear to be more stable and resilient in 
response to climate disruption based on comparisons with their conventional coun-
terparts under stress conditions such as severe drought and flooding.”9

 
Agroecological, Organic Food Models:  Keys to Resolving Myriad Crises

Currently, climate change and food security dialogues in international and most 
domestic fora assume that expensive agricultural inputs and technologies are the 
primary way to address hunger, environment, and social harms.  However, there is 
another way forward—societies can provide tools and incentives that encourage 
and enhance a transition away from industrial agriculture toward low-cost, viable 
agroecological, organic farming methods. 

Mitigation and 

adaptation 

solutions in agri-

culture need to 

simultaneously 
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inequities, and 

environmental 
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 This report provides a plethora of robust research demonstrating that agro-
ecological agriculture offers hope for resolving several crises simultaneously.  As 
these studies demonstrate, organic food systems are the path toward ensuring food 
security and addressing major health, environmental, economic, and social chal-
lenges facing the world today.  
 In this report, the terms “ecological,” “organic,” “traditional,” and “agro-
ecological” denote farming practices that:  a) do not use synthetic chemicals and 
pesticides;  b) regenerate soil quality through the use of manures, compost, cover 
crops, crop rotations;  c) utilize integrated pest, or biological, management sys-
tems;  d) incorporate water conservation practices; and  e) cultivate diverse crops 
to maintain biodiversity. Biodynamic and permaculture systems are also encom-
passed within these criteria.  The use of “organic” does not refer to any certifica-
tion criteria.  Within these practices, a high value is placed on farmer innovation, 
knowledge, and skill; dignified livelihoods and vital community-based economies; 
and cultural and social diversity.
 Studies also show that organic systems have exciting potential to mitigate 
global warming.  A thirty-year study by the Rodale Institute demonstrates that 
organic regenerative agriculture practices could sequester nearly 40 percent of 
current carbon dioxide (Co2) emissions (based on the planet’s 3.5 billion tillable 
acres).10

 This section also addresses the perpetual question—Can organic farming 
feed the world?  Vigorous research demonstrates that organic methods can pro-
duce yields equal to or higher than industrial agriculture yields.  “Model estimates 
indicate that organic methods could produce enough food on a global per capita 
basis to sustain the current human population, and potentially an even larger popu-
lation without increasing the agricultural land base,” states a report based on a 
long-term, comprehensive global research project.11  Based on 293 test cases, the 
research found that, in developing countries, organic methods produced 80 percent 
higher yields than industrial farms.12  A review of 40 projects in 20 African coun-
tries is particularly relevant to anticipated impacts of climate change in Africa.  
Farms using ecological farming methods such as plant breeding, integrated pest 
management, soil and water conservation, and agro-forestry more than doubled 
crop yields over a period of 3-10 years.13   
 Despite numerous studies demonstrating the multiple benefits of agroeco-
logical farming, many governments and institutions still advocate the industrial 
agriculture paradigm as a prime way to reduce gHgs and provide food security.  
In part this is due to the influence of multinational corporate agribusiness.  The 
concentration of corporate power amplifies the influence they have in shaping poli-
cies as well as trade and financial agreements, and financial rules.  For example, 
on the agriculture front—as of 2005, the top 10 commercial seed companies con-
trolled more than 67 percent of the world’s commercial seed sales.  Five grain 
trading companies control 75 percent of the world’s cereal commodity market and 
its prices. The top 10 agrochemical companies control 80 percent of global sales.14     
 Another influencing factor that could explain why most business interests 
are biased toward industrial agriculture technologies is because multi-functional, 
ecological food systems with low external inputs do not provide the same level of 
returns on investment for business and financial institutions as do current industrial 
systems. 

Organic meth-
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Environmental Legacy

Contrasting environmental and social legacies of industrial practices to organic 
methods can help to clarify valid mitigation and adaptation proposals.  For ex-
ample, the nearly 1 billion pounds of pesticides used annually in the U.S. over the 
last several decades has polluted the air, waterways, soils, created “dead zones” 
in oceans, negatively impacted wild life, and more.  These environmental stresses 
were created independent of climate change and therefore, it is necessary to rec-
ognize these negative historical precedents so they can be avoided in proposed 
strategies for addressing global warming.  

Green Revolutions

Many governments and institutions are calling for a “second green Revolution” to 
address agricultural policy within the United Nations Framework Convention on 
Climate Change (UNFCCC) and other international fora; therefore, a brief review 
of green Revolution practices is also included.   
 The green Revolution, an extension of industrial agricultural practices into 
developing countries, began primarily in India in the late ‘60s but the model has 
been replicated throughout many regions during the last few decades.  In sum, 
the model requires farmers to purchase commercial seeds, known as high-yielding 
varieties (HYV), and requisite inputs such as pesticides and synthetic nitrogen fer-
tilizer.  The seeds also require high amounts of water for optimum performance.  
While these methods can increase yields in the short term, the intensive chemical 
and water usage have compromised the health of soils, waterways, biodiversity, and 
other natural resources essential for ensuring long-term food security.  
 African countries are a central focus of the second green Revolution.  How-
ever, as gathuru Mburu, coordinator of the African Biodiversity Network explains, 
“The green Revolution is not new to Africa.  Countries in Africa have had a green 
revolution in their own way because we have been using fertilizers, we have been 
using herbicides and fungicides.”  She concludes, “For small-scale farmers, the 
backbone of food security in Africa, this system has failed.”15  Contrasting green 
Revolution industrial approaches with ecological models can provide guidance for 
how to go forward in times of climate chaos and food insecurity. 

The Role of Genetically Engineered (GE) Seeds and Crops

genetically engineered (gE) seeds and crops are strongly promoted within the 
second green Revolution construct.  gE proponents advocate that this technology 
has the capacity to mitigate gHg emissions and provide food security, yet this re-
port demonstrates that such claims are simply not credible given the performance 
and scientific record to date.  For example, counter to industry claims that gE 
crops reduce pesticide usage, the U.S. Department of Agriculture (USDA) recently 
released data finding that gE crop acres in the U.S. used over 26 percent more 
pesticides per acre than non-gE, conventional crops.16 

 In part, gE crop’s high chemical usage is due to the fact that weeds are 
developing resistance to the toxic herbicide, glyphosate, currently being used.  In 
response, the industry is moving on to stronger chemicals.  Dow AgroScience is await-
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ing approval for gE crops that are resistant to 2, 4-D, an ingredient of Agent orange, 
the deadly defoliant sprayed during the war in Vietnam during the 1960s and 1970s. 
 International institutions and governments are exploring funding mecha-
nisms that may help advance gE technologies.  The biotechnology industry is strong-
ly positioning itself.  Approximately 1,663 patent applications for “climate-ready” 
crops have been submitted for approval since June 2008 to June 2010.  Three 
companies—DuPont, Monsanto and BASF—comprise 66 percent of the patents.17 
Such proprietary dominance has significant societal and economic implications and 
should stimulate robust discussion about the control of seeds and, ultimately, food 
supply. 

Climate Change Discussions and the Role of Civil Society

Finally, we turn to crucial issues raised within the UNFCCC, including agricultural 
mitigation and adaptation measures.  Many proposed solutions are based on the 
very industrial agriculture paradigm that has contributed to global warming and 
has also failed to feed the world.  With the recent emergence of agriculture as a 
major issue at the UNFCCC negotiations, there is a need for heightened civil soci-
ety engagement.    
 Most governments, multinational agribusinesses, and financial institutions 
assume that industrial technologies in agriculture are the primary way to feed a 
hungry world and curb global warming.  Civil society can shift discussions away 
from this paradigm and steer actions toward regenerative food systems that ad-
dress environmental and social challenges in a more comprehensive, systemic man-
ner.  
 Civil society can also play an important role in persuading the donor and 
business communities to re-assess potential biases toward industrial agriculture 
and re-direct funds toward agroecological models.

A New Way Forward

The section ends with a summary of policies and actions that governments/nation-
states, donors, and international institutions can implement.    The recommenda-
tions emphasize building on-farm capacity as a better way of ensuring food security 
and sustaining natural resources as well as fostering self-reliant, vigorous rural 
economies, especially in vulnerable communities.   

Part II: Links Between Climate Chaos, Food Security, 
Migration, and Gender Issues

The trajectory of climate change demonstrates how ecological destruction affects 
not only survival rights but also human rights, including those of migrants and wom-
en.  Just as the ethos of nature serves as a beacon of reason when devising food 
security strategies, maintaining ecological integrity is equally critical when estab-
lishing genuine security and rights on all fronts.
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Migration

Environmental shocks and stresses, especially those related to climate change, are 
pushing millions of people to leave their homes and land.  As impacts of climate 
change worsen, migration density and patterns will escalate.  A recent 2010 report 
by the International organization for Migration predicts an explosion in global mi-
grant populations that could reach 406 million by 2050.18 
 Human rights issues are fundamentally linked to nature and access to natural 
resources, yet often proposed mitigation and adaptation solutions are framed within 
an industrial paradigm and thus, de-linked from nature.   For instance, under the ban-
ner of alleviating global warming and/or enhancing food security, large tracts of land 
within some of the poorest countries are being purchased by rich countries largely 
to provide food and fuel for their domestic populations.  These foreign land acquisi-
tions (FLAs), dubbed as “land grabs” by civil society, result in mass displacement of 
people from their homes and lands, which constrains access and availability to natu-
ral resources.  Alongside social, political, and economic factors, natural resource and 
environmental conflicts exacerbate unstable situations and escalate conflicts.  There 
are three categories of human migration and displacement reviewed in this report:  

1) Chronic, Slow onset Natural Resource Degradation: This is brought on by 
shortages of water, food, land, and damage and depletion of natural resources. 

2) Sudden, Catastrophic Natural Disasters:  The 2010 flooding in Pakistan is 
an example of this category.  The United Nations tells us that these sudden 
disasters impact the largest numbers of displaced persons.  

3) Mitigation Projects/ Land Use Changes: Many mitigation and adaptation 
schemes fall under this category.  The report focuses especially on this category.

Foreign Land Acquisitions, Or Land Grabs

Foreign Land Acquisitions (FLAs) are fast becoming a dominant contributor to 
massive migrations.  As already noted, land grabs primarily impact the poorest and 
most vulnerable communities and can lead to tragic consequences.  For example, of 
the 405 FLAs reviewed by the World Bank (Foreign Investment Review Board An-
nual Report 2006-7, 2008), the majority of the projects were primarily devoted to 
biofuel crops and cash crops for export.  This leaves local populations landless and 
hungry.  Such schemes should be fully examined to ensure that vulnerable popula-
tions are not displaced and denied.  Reviewing the actors and push factors driving 
this rapidly growing phenomenon suggests responses that can stop the displace-
ment of millions of people. 

Impacts on Gender

As Jacques Diouf, director-general of the Food and Agriculture organization (FAo) 
proclaimed at a recent press conference in Rome:  “gender equality is not just a 
lofty ideal, it is also crucial for agricultural development and food security.”19  Rural 
women are the backbone of agriculture throughout much of the developing world.  
They produce half of the world’s food; in some developing countries women produce 
as much as 80 percent of the food.20  It is estimated that women’s agricultural work 
produces 35-45 percent of gross domestic product (gDP) in developing countries.21 

“Gender equal-

ity is not just 

a lofty ideal, it 
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for agricultural 

development and 

food security.” 

(FAO)
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 Comprehensive analyses on gender equality issues are essential when ad-
dressing climate change and food security initiatives.  Yet, remarkably, gender im-
pacts of policies and programs are still frequently ignored.  For example, the Com-
mittee on World Food Security acknowledged that women farmers receive only 5 
percent of agricultural extension services worldwide.22  
 As industrial agriculture and globalization expands, women are increas-
ingly joining the ranks of migrant laborers.  often women are subject to low levels 
of protection in terms of wage levels, employment security, health and safety, and 
environmental standards and social security.  Women typically earn less than men 
for the same agricultural work. For example, in Bangladesh, female fry catchers 
and sorters earn about 64 percent of what male fry catchers and sorters earn.23  
Additionally, representation of women in traditional labor institutions is weak.  
 While economic indicators are often looked to as a guide for measuring 
progress for women, the majority of women in the world remain in unpaid, informal 
economic sectors that are closely linked to the state of natural resources and the 
environment.  Thus, for most women environmental factors are the indicators of 
their quality of life.  Climate change and environmental degradation impact women 
more immediately and keenly in their everyday lives.   
 global warming and associated impacts—rise in sea levels, increase in 
droughts and floods, and other such occurrences—impact women in a dispropor-
tional way as many provide most of the household food and subsistence and serve 
as the primary caregiver.  Such unpaid work in the informal sector is frequently 
unrecognized within international policies and agencies and therefore the value of 
this “care economy” is not considered when undertaking climate change mitigation 
and adaptation measures.   
 Women play a central role in agriculture and are on the “front lines” experi-
encing climate change-related impacts on natural resources.  Civil society can fulfill a 
pressing need to comprehensively incorporate gender issues into climate and agricul-
ture arenas.  Particularly relevant to linking climate change and gender policies is to 
ensure that women’s traditional care and unpaid contributions are not externalized, 
but instead are fully recognized in economic, social, and development constructs.24   

Part III:  Economic and Finance Systems:  Across Ecological
and Human Rights Sectors

Finance, economic and trade policies, climate change, and food security are inte-
grally connected, yet these issues are too often segmented into separate govern-
mental and policy arenas.  As a result, policies and proposals frequently fail to 
encompass a broad systemic analysis.  At times, actions in one arena can thwart or 
contradict actions within other policy fora. 
 For example, the raison d’etre of international economic and trade entities such 
as the World Trade organization (WTo) is to stimulate and increase economic activity.  
This goal is fundamentally at odds with the UNFCCC goal of reducing actions that lead 
to global warming.  Currently, these two goals are on a serious collision course. Within 
this context, two aspects of the tension between paradigms are discussed:  The role of 
trade and economic institutions, and the role of the “casino economy.” 
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The Role of Economic Growth

growth is touted as the universal economic cure-all, yet there is a fundamental ten-
sion between promoting economic growth and the need to reduce gHg emissions 
as well as maintain ecological harmony.
 As author and environmental advocate Jerry Mander wrote recently in The 
guardian: “Whether it’s the political left or right, obama, or Cameron, or Sarkozy, 
or Putin, or Wen, or Harper, or Miliband, or gingrich, or Palin, or any political 
candidate for any office, they’re all talking about the necessity to stimulate growth. 
… But there’s a missing link in the discussion, ignored by nearly everyone in the 
mainstream debate:  nature.”25 
 Economies are linked to a fixed amount of natural resources, yet most po-
litical leaders and societies carry on as though economic activity is not connected 
to any other reality—the reality that we live in a planet of finite resources.  While 
increasing populations certainly add to planetary stresses, the relentless consumer-
ism of industrialized countries continues to be a prime culprit of natural resource 
depletion. For instance, the richest fifth of the world’s people consumes 86 percent 
of all goods and services, while the poorest fifth consumes just over 1 percent.26    
 But what about notions of sustainable growth?  According to economist 
Herman Daly, “To delude ourselves into believing that growth is still possible and 
desirable if only we label it ‘sustainable’ or color it ‘green’ will just delay the inevi-
table transition and make it more painful.”  
 This has implications for the kinds of policies pursued in venues such as 
the UNFCCC where a central challenge is how to provide development space for 
poorer countries while also reducing hyper-consumption in the North.  To meet this 
enormous challenge, societies need “a radical paradigm shift in production systems, 
in economic and business models...” says Martin khor, director of the South Centre.  

Economy:  Speculating on Food Security

 The policies and speculative activities of financial markets have a dramatic 
influence on food security and poverty.  gambling on food commodities was a major 
factor leading to the 2007-2008 food crisis that resulted in the rise of extreme pov-
erty levels by 130 to 150 million people, according to the UN Special Rapporteur 
on the Right to Food, olivier De Schutter.  He concluded:  “A significant portion 
of the increases in price and volatility of essential food commodities can only be 
explained by the emergence of a speculative bubble.”27  For instance, the price of 
rice rose by 165 percent between April 2007 and April 2008, a magnitude difficult 
to explain by supply and demand market fundamentals alone, especially given that 
rice supplies were not unusually low during this period.28 
 Most experts agree that unless market and financial reforms are made, the 
cycle will repeat itself.  This report reviews the complex world of futures markets, 
speculation, and other high finance to demonstrate how these mechanisms impact 
issues such as food security.
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Economic Trade Institutions—Effects on Climate Change, Food Security, 
and Financial Reforms

As already noted, the WTo and other trade agreements intensify economic activity 
that is at odds with the goal of addressing global warming.  Unlike the UNFCCC, 
the rules of the WTo are binding and have enforcement capacity.  To illustrate:  The 
WTo has stated that member nations can challenge measures to reduce gHg emis-
sions.29 Such global trade rules and policies that constrain the ability of nations to 
enact measures that reduce gHg emissions need to be reviewed and amended.  
 As a result of lifting “trade barriers,” via the WTo and other trade agree-
ments, developing countries have been increasingly forced to give up appropriate 
national farm and food policies that protect their own farmers and domestic food 
security.  For instance, prior to the WTo, many developing countries grew 90 per-
cent of the food they consumed domestically.30  Today, 55 percent of developing 
countries are net food importers.31 (See Developing Country Indicators for more 
data.)  This report also discusses how global trade rules restrict the ability of do-
mestic governments to appropriately regulate their own financial sectors. 

Opportunities for Civil Society

The connections between cross-sectoral issues discussed in this report provide 
unique opportunities for civil society to build a diverse movement to work toward 
common solutions on issues that seem disconnected from one another.  For exam-
ple, Ngos working on climate change fronts may benefit from more closely align-
ing with trade groups.  Food and farm Ngos can greatly advance efforts toward 
reducing hunger and poverty by coordinating with groups working on domestic and 
international finance reform.  Citizens must ensure that the rights of investors are 
not being secured at the expense of human rights and the rights to food.
 Sharing information and strategies on a cross-sectoral basis will help stim-
ulate movements toward common goals.  Stemming from diverse civil society per-
spectives and approaches, a central goal of this report is to facilitate rigorous, and 
more unified analyses and actions that lead to profound and rapid change.

Conclusion

Addressing the challenging issues of climate change, food security, and human 
rights—notably migration and gender equality as discussed in this report—requires 
bold, new thinking and strategies.  Most of all it will require that governments, 
opinion leaders, and civil society highlight the central role of food systems and 
promote new visions and solutions grounded in ecological and social justice prin-
ciples that relate to people’s everyday realities.  Civil society can galvanize and 
encourage ambitious public policies that realize goals of building climate and food 
security and safeguarding human rights.
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PART oNE:  CLIMATE CHANgE AND FooD 
SECURITY LINkS

1.1 Introduction

Impacts on Food Security and Rural Livelihoods

Recent research has determined that industrial agriculture practices are respon-
sible for more than one-quarter of all greenhouse gas (gHg) emissions.  At the 
same time global warming threatens the ability to grow food.  This section discusses 
why industrial farming methods are particularly vulnerable to the vagaries of cli-
mate change, and proposes that agroecological practices can better guarantee food 
security and reduce emissions that cause global warming.
 The World Bank frames the stark situation:  Almost 80 percent of global 
warming effects will be suffered by developing countries, even though they con-
tribute only about 30 percent of global gHg emissions.1  (This includes historical 
and cumulative emissions of China and India since 1850.2) given that agriculture 
provides livelihoods for 40 percent of the global population, with 70 percent of the 
poor in developing countries depending on agriculture for their subsistence, there 
is an urgent need for concerted adaptation strategies and actions.3   
 In many climate change and development arenas, it is often proposed that 
farmers could improve their income and lives if they gave up agriculture and sought 
jobs in other sectors.  However, instead of adhering to the notion that rural com-
munities and farmers need to be “relieved” from the yoke of producing food, this 
report proposes that re-orienting policies and programs to focus on small-scale, local 

Climate change. © shutterstock
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agricultural systems is a central way to create vibrant rural economies and dignified 
livelihoods.  The World Bank 2008 World Development Report notes that 81 percent 
of the reduction in rural poverty was due to enhancing rural conditions rather than 
people migrating to cities.”4 

Environmental and Social Legacies of Contrasting Models

Contrasting and comparing traditional farming practiced by farmers for centuries 
and “modern” industrial systems may help to clarify constructive modes to pursue.  
Part of this examination explores the environmental and social experience associ-
ated with industrial food systems in the U.S. over the last several decades.  
 A second green Revolution is advocated in international arenas as an an-
tidote to climate change and to enhance food security.  A review of green Revolu-
tion practices demonstrate that while yields may increase over a short period, fu-
ture food security may be destroyed in the process as seed and crop monocultures, 
chemical inputs, and high water usage compromise the health of soils, waterways, 
biodiversity, and other natural resources essential for ensuring long-term food se-
curity.  In addition to summarizing the legacy of environmental harms, the report 
explores socio-economic implications and histories associated with this model.

The Role of Genetically Engineered (GE) Seeds and Crops

To move beyond false dichotomies and assumptions biased toward industrial agri-
culture, some persistent myths are reviewed, including the assertion that geneti-
cally engineered (gE) seeds and crops are a major solution to reducing gHgs and 
providing food security.
 gE proponents advocate that this technology has the capacity to mitigate 
gHg emissions. This report provides copious scientific research to demonstrate that 
this claim and other assertions do not stand up to scientific rigor.  For example, coun-
ter to industry claims that gE crops reduce pesticide usage, the U.S. Department of 
Agriculture (USDA) recently released data finding that gE crop acres in the U.S. 
used over 26 percent more pesticides per acre than non-gE, conventional crops.5

Toward Agroecological, Organic Food Models

A plethora of robust research demonstrates that agroecological, organic agricul-
ture offers hope for resolving several crises simultaneously.  As these studies dem-
onstrate, transforming farming systems toward regenerative, organic farming has 
numerous economic, environmental, and social benefits.   

United Nations Framework Convention on Climate Change (UNFCCC)

Finally, we turn to crucial issues raised within the United Nations Framework Con-
vention on Climate Change (UNFCCC), including agricultural mitigation and adap-
tation measures.  Many proposed solutions are based on the very industrial agricul-
ture paradigm that has contributed to global warming while also failing to feed the 
world.  With the recent emergence of agriculture as a major issue at the UNFCCC 
negotiations, there is a need for heightened civil society engagement.    
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The Role of Civil Society

Civil society can amplify and advocate for models that maintain ecological integ-
rity.  Expanding the civil society base to include groups that have expertise and 
knowledge about agriculture and food systems is essential.  Movements could per-
form a great service by developing an overall framework for agricultural mitiga-
tion/adaptation policies and practices that comprise the many complex aspects and 
interconnections of agriculture.
 The section ends with a summary of policies and actions that governments, 
donors, and international institutions can implement.  The recommendations em-
phasize building on-farm capacity as a way of better ensuring food security and 
sustaining natural resources, and as means to foster self-reliant and vigorous rural 
economies, especially in vulnerable communities.  

1.2  Industrial Agriculture:  Major Culprit of GHG Emissions

Climate change and agriculture are uniquely intertwined.  A recent World Bank re-
port concludes that current agricultural practices account for more than 30 percent 
of global gHg emissions.6 
 The relationship between climate change and food systems was an emerg-
ing theme at the December 2010 meeting of the Conference of the Parties (CoP) 
of the UNFCCC in Cancun, Mexico.  Even though industrial agriculture is a major 
contributor of gHg emissions, and conversely, affects the ability to grow food, these 
issues were little discussed at the UNFCCC prior to the Cancun gathering. 
 When examining the agriculture sector in more detail, one finds further 
cause for alarm.  For example, 60 percent of global nitrous oxide (N2o) emissions, 
a greenhouse gas 296 times more potent than carbon dioxide (Co2), is primarily 
due to use of synthetic nitrogen fertilizers.7  Industrial agriculture practices ac-
count for approximately 50 percent of methane emissions, a gHg gas 25 times 
more potent than Co2.

8 
 The impasse of international climate negotiations at the UNFCCC and 
insufficient nation-state actions, to curb gHg emissions demonstrate the urgent 
need for new frameworks, strategies, and leadership.  Transitioning societies away 
from harmful agricultural practices toward ecological, organic farming will not 
only reduce gHg emissions and better ensure food security but will also result in 
a multitude of benefits for rural economies, farmers, natural resources, and the 
environment as a whole.  Such a transition provides a new paradigm for action.  
 The harms caused by industrial agriculture systems range from grave en-
vironmental destruction to human rights abuses to economic breakdown of farmer 
livelihoods and rural communities.  Many would argue that hunger around the globe 
has intensified due to a global industrial model.  There is a corresponding relation-
ship between increased hunger and poverty as countries that were formerly food 
self-sufficient have shifted to growing crops for export.  (See Developing Country 
Indicators for more information.)
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1.2.1  Double Jeopardy:  Climate Change Links to Food Security 

Climate change is a major challenge to world food security.9 - FAo 
Director-general Jacques Diouf on behalf of FAo 

No credible or effective agreement to address the challenges of 
climate change can ignore agriculture and the need for crop ad-
aptation to ensure the world’s future food supplies.10 - global Crop 
Diversity Trust

The double jeopardy of industrial agriculture is that high energy- and chemical-
intensive farming practices contribute to climate change which, in turn, negatively-
impacts the ability to grow food. 
 Even though developing countries currently contribute only about 30 per-
cent of global gHg emissions (historically even less), almost 80 percent of global-
warming effects will be suffered in these regions.11  given that agriculture provides 
livelihoods for 40 percent of the global population, with 70 percent of the poor in 
developing countries depending on agriculture for their subsistence, it is clear that 
immediate adaptation strategies and actions are needed.12 
 The Intergovernmental Panel on Climate Change (IPCC) outlines a fright-
ening scenario describing how agricultural production in Africa, Asia, and Latin 
America will be severely compromised.  global warming increases the intensity 
and frequency of drought, floods, hurricanes, forest fires, and many other extreme 
weather events.  Such extreme weather events also contribute to increased pest 
and disease migrations.  Already societies are experiencing failed harvests due to 
erratic and unpredictable weather associated with climate change.  The Pakistan 
floods of 2010 had a massive impact on agriculture and food production.  In Niger 
drought and failed harvests put more than half the country’s population of 14 mil-
lion at risk of famine.  Drought in Russia contributed to failed wheat crops that led 
to higher global food prices. 
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 A recent study by the International Food Policy Research Institute (IFPRI) 
suggests that rice production in South Asia could decline by 23 percent, maize 
production by 36 percent, and wheat production by 57 percent relative to 2000 
levels by 2050 due to climate variability.13  other studies anticipate that yields in 
sub-Saharan Africa will decline 20 to 40 percent.14  In sum, the poorest regions of 
the globe will experience the highest degree of food instability.
 There are more than 1 billion people going hungry every day, according to 
a recent FAo report.15  Existing hunger, the projected climate-related decrease in 
food supply and projected population increases will be calamitous if governments 
and civil society organizations do not respond quickly and effectively.  The need to 
expand our visions and enhance our collective capacity has never been more vital.
 Along with the vagaries of climate change, depletion of other natural re-
sources caused by current industrial agricultural practices is a major problem in 
and of itself.  Soil erosion, water and soil and air degradation and loss of biodiver-
sity are already at critical levels.  This harmful legacy should inform climate change 
policies and practices relating to food systems.  

1.3  A Basic Understanding of Food Systems:  Historical Precedents

Agriculture must mediate between nature and the human commu-
nity, with ties and obligations in both directions.16 - Wendell Berry 

Contrasting and comparing traditional farming practiced by farmers for millennia 
and “modern” industrial systems can help clarify which mitigation and adaptation 
proposals are valid climate and food security solutions.  In this report, the terms 
“ecological,” “organic,” “traditional,” and “agroecological” denote farming prac-
tices that:  a) do not use synthetic chemicals and pesticides; b) regenerate soil qual-
ity through the use of manures, compost, cover crops, crop rotations; c) utilize inte-
grated pest, or biological, management systems; d) incorporate water conservation 
practices; and e)  cultivate diverse crops to maintain biodiversity.  Biodynamic and 
permaculture systems are also encompassed within these criteria.  The use of “or-
ganic” does not refer to any certification criteria.  Within these practices, a high 
value is placed on farmer innovation, knowledge, and skill; dignified livelihoods and 
vital community-based economies; and cultural and social diversity. 
 Regarding organic certification, it should be noted that many farming meth-
ods that are certified as organic in some industrial countries have been standard 
practices in developing countries for centuries.

*     *     *

 growing food once expressed a personal relationship between humans, 
wildlife, and the earth.  Successful farming was based on generations of accumu-
lated knowledge about place:  climate, land, soil, and water.  over centuries, local 
farmers developed seeds and used them collectively as a community to re-plant for 
the next harvest.  They invented a variety of cultivation methods, crops, and pest 
and water management systems that were unique to local ecosystems and cultures.  
Under such local systems maintaining natural resources was central to ensuring 
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food and water security; therefore most communities nurtured ecosystems. 
 As one United Nations Environment Program (UNEP) report observes:  
“In India, peasants grow over 40 different crops on localities that have been culti-
vated for more than two thousand years without a drop in yields, yet have remained 
free of pests.”17 

 Such small-scale local food economies have successfully sustained mil-
lions of people for many centuries with little capital investment and infrastructure.  
Rather than massive technology and investment capital, people and natural re-
sources—“natural capital”—are at the center of these systems.  They survive, and 
thrive, on knowledge and technologies based on low external inputs and develop 
on-farm energy and nutrient systems. 
 Ecological, traditional systems are multifunctional.  In addition to produc-
ing food, medicines, and fiber, they sustain biodiversity, soils, water resources, land-
scapes, and wildlife habitats and also serve as an important centerpiece for social 
and cultural values and traditions, and rural economies. 

1.3.1  Radical New Approach

In contrast, during the last century a radical new approach to agriculture emerged.  
Instead of local farmers growing food primarily for local communities, a highly cen-
tralized, energy-intensive global system of industrialized agriculture began replac-
ing small-scale, multifunctional food systems.  This model is the dominant paradigm 
for industrial, northern countries and has been exported to regions in developing 
countries through the green Revolution, structural adjustment programs of the 
World Bank and the International Monetary Fund (IMF), and trade agreements 
and institutions such as the World Trade organization (WTo).
 The globalized industrial food and agriculture model is a highly energy- and 
chemical-intensive system that is characterized by:

• Commercial, “high yielding” seeds 
• Heavy pesticide and chemical usage
• Heavy synthetic, chemical fertilizers
• High water usage
• Monocrops (less diversity of crops)
• Energy-intensive, fossil fuel-guzzling equipment 
• Transport system consisting of massive packaging, refrigeration, and giant 

transport infrastructures; and,
• Highly centralized, oligarchic economic structure

The environmental and social legacy of agriculture in the U.S. is instructive as many 
of the proposed “solutions” to reducing gHgs and bolstering food supplies are mod-
eled after industrial agriculture as it has been practiced in the U.S. for more than 
half a century.  The following is a summary of practices and their impacts.  (For a 
fuller picture of harms to the environment related to industrial agriculture, see The 
Environmental Legacy of Industrial Agriculture.)
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Seeds and Biodiversity

Industrial agriculture in the U.S. and most European countries began in the 1940s 
with the development of the high yield variety (HYV), or commercial, seed. These 
seeds require pesticides, synthetic fertilizers, and large amounts of water in order 
to produce full yield potential. 
 Increased corporate concentration of seed agrochemical companies has 
resulted in a steady increase in prices for farmers. For example, the price of seed 
has increased steadily over the last 20 years, with significant increases in the last 
decade. Since 1999, seed prices have risen 146 percent.18 (See Seeds Are Hope for 
a thorough discussion of seeds.)

 Monocultures.  Commercial seeds are bred with specific traits that favor 
monocultures, or monocrops, that in turn require large areas of land for cultiva-
tion—a process which has led to displacement and precipitous decline of small 
farming operations.  
 Monocultures are extremely vulnerable to pests, plant diseases, and the va-
garies of climate.  The Irish Potato Famine of 1845, resulting in millions of deaths, 
serves as a tragic cautionary tale of the perils of monoculture farming.   Monocul-
tures are eroding the full arsenal of biodiversity needed by societies to respond to 
dramatic and inconsistent weather patterns associated with global warming.  (See 
Biodiversity, Environmental Legacy of Industrial Agriculture.)

Seeds are hope. © iStockphoto
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Box 2  Seeds Are Hope

over centuries local farmers developed seeds and shared them collectively to 
re-plant for the next harvest.  Farmers bred seeds that were unique to lo-
cal weather patterns, geographies, ecosystems, and cultures.  The diversity of 
seeds not only produced enriching, bountiful food supplies, but also mediated 
against vagaries of weather and natural resource availability (such as water).  
In sum, seeds represent the rich heritage of biological diversity and are the 
repositories of ancestral and cultural knowledge.
 An ode to the resilience of seeds can be found in Bidakanne, a small 
village about 100 miles west of Hyderabad, in southern India.  Seeds cultivated 
and stored by the women of the village grow despite numerous challenges:  in-
fertile, laterite-red or alluvial-black soils that characterize this region; fluctu-
ating monsoons; and other climatic disruptions.  The seeds grow without much 
water and no chemical inputs.  They are suited to dry-land farming in contrast 
with the high-cost, energy-intensive modern agriculture systems that are being 
presented as “climate friendly” solutions by multinational agribusinesses, as 
well as many governments, foundations, and aid agencies in the North.
 As local woman seedkeeper, Chandramma, explains, “If I have control 
over my seeds, I control my food and my family’s nutrition.”19 

*     *     *

Today, approximately three-quarters of the world’s farmers save seeds from 
their locally bred harvests.20  Such non-commercial, traditional seeds are re-
newable—the nature of the seed is to reproduce itself and multiply.  Centuries 
of traditional knowledge and breeding developed seeds that respond to difficult 
environments such as droughts, heat stress, and pest and disease outbreaks.
 However, the advent of industrial agriculture has severely compromised 
seed diversity and is increasingly limiting a farmer’s access to and control over 
seeds.  In the early 20th century, industrial countries created an intellectual 
property rights and patenting regime allowing seeds to become property of 
large corporations.   What was formerly a free, renewable farm input became 
a costly, non-renewable input.  The “technology” claimed as a basis for patent-
ing seeds is in fact based on centuries of indigenous community knowledge and 
traditional seed breeding.  Yet, this Intellectual Property Rights (IPR) system 
grants seed rights to the new corporate owner and allows corporations to be 
acknowledged as the inventor of the patented seed.  
 Industrial, patented seeds are often referred to as “high yielding vari-
ety” (HYV) seeds.  These commercial seeds are designed to perform well only 
within a predictable, very narrow weather band; they do not have the adaptive 
capacity to respond to unpredictable, shifting weather patterns brought on by 
climate change.   
 As Dr. Vandana Shiva notes the term high-yielding varieties is a mis-
nomer because the distinguishing feature of these seeds is that they are highly 
responsive to certain key inputs such as chemicals and intensive water use.  
She suggests that the term “high responsive varieties” is more appropriate, 
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and adds: “In the absence of additional inputs of fertilizers and water, the new 
seeds perform worse than indigenous varieties.”21 

Trade Related Intellectual Property Rights (TRIPS)—Threat to Seed 
Diversity and Food Security
The advent of the WTo, and in particular, the Agreement on Trade Related In-
tellectual Property Rights (TRIPS), extends the industrial, western intellectual 
property rights (IPR) system to a global level.  Effectively, TRIPS enables large 
foreign corporations to obtain patent control of local production and distribution 
of seeds, plants, and life forms. 
 As seed is the ultimate symbol of food security, the matter of who owns 
seed is a matter of survival.  By expanding patenting rights of corporations, lo-
cated primarily in the North, TRIPS fosters what is known as “biocolonialism” 
and “biopiracy.”  Since the WTo agreement, multinational corporate patents on 
traditional seeds and plant varieties have rapidly increased.  
 of particular relevance to climate change, there is a scramble to turn 
climate chaos into cash and “climate ready” seeds are seen as a bonanza oppor-
tunity.  From June 2008 to June 2010, approximately 1,663 patent applications 
for “climate-ready” crops have been submitted for approval.  Three companies, 
DuPont, BASF, and Monsanto, comprise 66 percent of the patents. 
 TRIPS has also advanced consolidation of seed companies and their 
control over intellectual property of seeds.  Today, the top 10 seed companies 
account for 67 percent of the global commercial seed market.  Monsanto is the 
largest seed company, representing 23 percent of the market, followed by Du-
pont (15 percent) and Syngenta (9 percent).  These three companies dominate 
47 percent of the global proprietary seed market.22 

Loss of Diversity
As seed companies have further consolidated, seed varieties and plants have 
decreased.  China historically had 10,000 varieties of rice, by the 1970s, that 
figure decreased to 1,000.  By 2000, Mexico had lost 80 percent of its maize 
varieties.  At one time there were 7,000 varieties of apples in the U.S., now 
6,000 of these are extinct.  There were around 30,000 rice varieties in India 
prior to the green Revolution; today about ten varieties are grown.23  Instead 
of promoting a diverse food system, international trade and economic policies 
are encouraging and rewarding seed consolidation and diminishing biodiversity.
 FAo reports on plant genetic resources have concluded that the single 
most important cause of the massive loss of species diversity and native seeds is 
due to the introduction of monoculture seeds and crops.24 
 The loss of control of seed supplies and loss of seed diversity is alarming.  
Without access to diverse seeds, food security is in peril.  Seeds are essential re-
positories that are especially needed in times of unpredictable, chaotic weather 
occurrences associated with climate change. 

GE Seeds
The biotechnology industry is boldly lobbying at climate change and food se-
curity fora in hopes of attaining markets and financing for what it claims are 
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Pesticides 

Insecticides (bug killers), herbicides (weed killers), and fungicides (fungus killers) 
are all pesticides.  In the year 2000, global pesticide usage exceeded five billion 
pounds; according to the U.S. Environmental Protection Agency (EPA).25  In the 

“climate ready” seeds and crops.  Claims include that such seeds are drought- or 
salt-tolerant.  However, these claims have yet to be demonstrated. (For more 
specific information on this topic, see Myths That Persist.)
 In contrast, farmers in developing countries have cultivated free, ef-
fective climate ready seeds for years.  Farmers in regions already experienc-
ing shifts in weather patterns are finding that indigenous seeds, and traditional 
farming methods are key to adaptation and survival. 

Vulnerability of Industrial Countries
The discussion of seeds is often viewed as an issue more pertinent to developing 
countries where the majority of populations are small farm holders.  However, 
as climate change shifts weather patterns, often unpredictably, it is equally im-
portant for industrial nations to review the vulnerability of their highly corpo-
rate-controlled, monoculture system.  With only a few corporations controlling 
access to seed, the U.S. and other industrial countries are perhaps even more at 
risk than some developing countries that maintain seed diversity through locally 
bred, traditional seeds. 

The Future of Seeds
Who owns and controls access to seed?  This question relates to food security, 
water security and access to land as well as to human rights issues such as gen-
der discrimination, equity, social justice, and more.    
 of great concern is that many schemes within food security and climate 
change realms shift access to and control of seeds to a handful of corporate seed 
and chemical companies.  International and domestic proposals responding to 
the need to provide food security or to reduce gHg emissions must ensure farm-
ers and communities the right to access and control of seeds. 
The following rights must be ensured:

• Right to exchange and trade seeds
• Right to “open source,” publically funded seed programs.
• Right to breed and reproduce seed
• Right to save seed
• Right to have seed free from genetic contamination

Some claims for reducing gHg emissions are related to seeds; therefore, it’s 
critical for civil society movements to review the entire seed cycle in order to 
understand the authenticity of a proposed climate solution.
 As ancestral seed keepers, farmers and rural communities cannot be 
required to pay for their cumulative knowledge and technology that has been 
built for centuries.  It is against human kind’s deepest morality to take seeds as a 
hostage so that only those with cash—whether governments or individuals—can 
purchase this gift of life.
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U.S. alone, the amount of pesticide used in both 2000 and 2001 exceeded 1.2 bil-
lion pounds—representing 20 percent of total worldwide usage.26  
 Pesticide and synthetic nitrogen fertilizers (see below) lead to numerous 
air, water, and soil quality problems.  For example, pesticides and fertilizers are 
responsible for nearly 75 percent of water-quality problems in the U.S.  This affects 
fish and fowl, and public health and safety as well.   Atrazine, a widely used herbi-
cide, is found in 94 percent of U.S. drinking water tested by the U.S. Department 
of Agriculture (USDA).27   
 Repeat pesticide applications can rapidly break down the thousands of mi-
croorganisms in soil.  Soil viability can be lost in as little as 40 to 50 years.  This 
encourages pest and plant diseases which necessitate even more chemical applica-
tions, a phenomenon dubbed the “pesticide treadmill.”  In the 1940s, U.S. farmers 
lost 7 percent of their crops to pests.  Since the 1980s, crop losses have increased 
to 13 percent even though more pesticides are being used.28 

Nitrous Oxide—The Most Potent GHG

As noted already, the application of synthetic nitrogen fertilizers is responsible for 
nearly 60 percent of global nitrous oxide emissions, a gas nearly 300 times more 
potent than Co2.  The breakdown of soil due to pesticide and other chemical ap-
plications inhibits the ability of the soil to efficiently sequester Co2.  From 1961 
to 2008, nitrogen fertilizer consumption increased over 375 percent worldwide.29  
Maize, or corn, mostly grown for producing biofuels, accounts for nearly half of 
fertilizer use.30 
 Some contend that synthetic fertilizers have dramatically increased food 
production worldwide.  However, the unintended costs to the environment and hu-
man health have been grave and in many regions have damaged farm soils to the 
point that yields are in decline.  Additionally, nitrogen runoff from farms has con-
taminated surface and groundwater and helped create massive “dead zones” in 
coastal areas, such as the gulf of Mexico.  Ammonia from fertilized cropland has 
become a major source of air pollution.
 Due to the 2007/2008 spike in oil prices, the cost of fertilizer increased 
from $245 per ton in January 2007 to $1,600 per ton in August 2008.31  This dra-
matic price increase was part of the reason for the astonishing rise in food costs 
and the ensuing world food crises. 

Methane and Livestock Connection

A particularly odious aspect of the industrial agriculture model is the emergence 
of factory farms, also known as Concentrated Animal Feeding operations (CAFos).  
In the U.S. there are almost 10,000 CAFos housing millions of cattle, pigs, and 
poultry.  CAFos are associated with numerous hazards such as contamination of 
nearby water sources, and have led to the extinction of small-farm, local livestock 
operations.32  With regard to climate change, CAFos generate about 65 percent of 
the nation’s animal manure, resulting in major ammonia, hydrogen sulfide, meth-
ane, and nitrogen gases.  A good portion of the 50 percent of global methane emis-
sions are due to animal manure ponds of liquid and solid waste.33 
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Water

Industrial agriculture uses 70 percent of fresh water on the planet.34  Irrigated 
crops—almost all large, chemically reliant  monocrops—represent the bulk of this 
figure.  Two factors contribute to high water usage: 1) Degraded soils do not retain 
water efficiently, and 2) industrial, HYV seeds, sometimes referred to as “dwarf” 
varieties, have shorter stems and root systems that do not dig as deeply for water 
as traditional plants.  
 It is asserted that the rapid spread of irrigation has helped food production 
to keep pace with the world’s rising population; however, many counter that the di-
version of waterways for irrigation has been a major contributor to degraded water 
sources and diminishing water availability.

Box 3  Water Wars

The wars of the next century will be about water.—Ismail Se-
rageldin, Vice President for Environmentally and Socially Sus-
tainable Development (1992-1998), and for Special Programs 
(1998-2000) at the World Bank

Currently, 1.4 billion people do not have access to clean drinking water.  Stud-
ies also indicate about 1.5 million children under the age of five die each year 
of waterborne disease.  The World Bank reports that by 2030, demand for 
water will outstrip supply by 40 percent.35 
 As Maude Barlow, national chairperson of the Council of Canadians 
and former senior advisor to the president of the UN general Assembly says, 
“It is not an exaggeration to say that the lack of access to clean water is the 
greatest human rights violation in the world.”  She adds, “Water scarcity is the 
first face of climate change.”36 
 Climate, freshwater, biophysical, and socio-economic systems are inter-
connected in complex ways.  Hence, a change to any one of these systems can 
induce a change in another system.  According to the IPCC’s Climate Change 
and Water, Technical Paper VI:  “observed warming over several decades has 
been linked to changes in the large-scale hydrological cycle such as:  increasing 
atmospheric water vapor content; changing precipitation patterns, intensity 
and extremes; reduced snow cover and widespread melting of ice; and changes 
in soil moisture and runoff.”37 
 The IPCC report also discusses the impact on food security:  “Changes 
in water quantity and quality due to climate change are expected to lead to 
decreased food security and increased vulnerability of poor rural farmers, es-
pecially in the arid and semi-arid tropics and Asian and African megadeltas.”38 

Industrial Agriculture Links to Water Scarcity
While there is increasing awareness about the dire situation of water scar-
city, many are not aware that industrial agriculture uses 70 percent of fresh 
groundwater.  Irrigated crops—almost all large, chemical-intensive mono-
crops—represent the bulk of this figure.39  This is because high yield value 
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(HYV) seeds, sometimes referred to as “dwarf” varieties, have shorter stems 
and root systems to make them more stable for mechanized farming.  However, 
the shorter plants means that the root system does not dig as deeply for water 
as traditional plants.  Additionally, soils denuded from chemical applications 
eventually lose the capacity to absorb water at optimal levels.
 According to the International Water Management Institute, 80 per-
cent of land producing food is rain-fed; this produces around 60 percent of the 
world’s food supply.40   Erratic rain patterns due to global warming further high-
light the importance of recognizing the symbiotic relationship between seeds 
and water conservation programs when developing food and climate policies.
A systemic solution to one can be a solution to all.  

Energy

Another characteristic of industrial food systems is that they are highly energy in-
tensive.  According to a University of Wisconsin-Madison report, in 1940, the U.S. 
produced 2.3 food calories for every one fossil fuel calorie used.   After 60 years of 
industrial methods, U.S. farms now get one food calorie for every 10-15 fossil fuel 
calories used.  This represents a 23-fold reduction in efficiency.41 

Livelihoods and Societal Changes

The transformation to industrial farming dramatically altered landscapes through-
out the U.S. as well as Europe, and changed social and economic mores.  The 
U.S., once an agrarian nation comprised of millions of small farms, exemplifies 
the conversion.  Today, less than 1 percent of the U.S population considers farming 
to be their primary occupation.  Since 1945, the number of farms has dropped by 
two-thirds, and the average farm size has more than doubled to 441 acres.  Ap-
proximately one million farmers have been forced to give up farming in the last 
two decades. 
 The declining farm sector has had a negative ripple effect throughout rural 
communities across the nation.  Not only have farmers lost their livelihoods, but 
mechanized farming systems have replaced farmworkers—including part-time jobs 
for youth and for full-time workers.  Women, often caretakers and financial manag-
ers of family farms, have also lost meaningful employment in the farm sector. 

Economics of Industrial Agriculture Model

Agricultural production in the U.S. and Europe requires very high levels of capital 
investments in land and farm inputs, including seeds, chemicals, storage facilities, 
machines, and irrigation (high intensity water systems).  The efficiencies of scale 
favor large producers and high-volume production. 
 The U.S. spends around $25 billion per year in farm subsidies, the majority 
going to wheat, cotton, corn, soybeans, and rice farmers.42 (Vegetables, nuts, and 
other crops are typically not eligible for subsidies.)  The confluence of rising cost of 
inputs, agribusiness consolidation, trade and economic agreements, market volatili-
ties, and government policies has contributed to the shrinking population of farmers.
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 A report by the Heritage Foundation, a conservative think tank, comments:  
“…even farmers themselves have united around the shared conclusion that the cur-
rent farm subsidy system is failing and in dire need of reform…”43  
 In sum, farmer incomes are unpredictable from year to year and rural 
economies are struggling, yet multinational agribusiness corporate profits continue 
to soar to all time highs. 
 With expenditures for agricultural subsidies squeezing the economies of 
the U.S., Europe (in 2010, the EU spent €57 billion on subsidies and agricultural 
development), and other industrial nations, it does not seem feasible that struggling 
developing country economies would be able to replicate such a costly northern 
industrial model.
 The experience of industrial agriculture in northern countries is highly rel-
evant to anyone working on climate change, food security, or social justice and hu-
man rights.  Particularly instructive is the legacy of the green Revolution.   

1.3.2  The Green Revolution

At the UNFCCC, as well as in other international arenas, industry groups, founda-
tions, aid organizations, and even some civil society groups are calling for a “second 
green Revolution,” claiming that this is a climate-friendly solution.  However, a 
close review of the first green Revolution reveals a legacy of grave environmental 
harms, increased poverty and hunger over the long term, and social justice abuses.
 With the introduction of HYV seeds, developed by Nobel Peace Prize win-
ner Dr. Norman Borlaug, the green Revolution arrived in India, the Philippines, 
and some other developing country regions in the late 1960s.  (Mexico began using 
HYV maize seeds in the late ’40s.)  Coined the “green Revolution” in 1968 by for-
mer USAID Director William gaud, the stated goal was to spread “miracle” seeds 
in order to solve world hunger and alleviate poverty.  over the last several decades 
this model has been implemented in many other countries.
 Crop yields did increase for monocultures of a few major grains; however, 
hunger and poverty persist and harms inflicted upon soil, water, biodiversity, and 
other natural resources have compromised long-term food security in many re-
gions. Ensuing social, political, and cultural disruptions, along with threats to public 
health, are also related to the green Revolution.  
 Physicist and ecologist Dr. Vandana Shiva has written extensively about 
the environmental, social, political, and economic impacts of the green Revolution 
in Punjab, India:  “Instead of abundance, the Punjab is beset with diseased soils, 
pest-infested crops, waterlogged deserts and indebted and discontented farmers.  
Instead of peace, the Punjab has inherited conflict and violence.”44  She also chron-
icles the demise of India’s extraordinary biodiversity.  For instance, prior to the 
green Revolution, India had around 30,000 rice varieties; today there are about 
ten varieties grown.45  
 Additionally, public health in Punjab has been affected.  The incidents of 
health problems, including cancer rates, have increased since the advent of the 
green Revolution.  A study by greenpeace India revealed that water wells in Pun-
jab contained dangerous nitrate levels due to the overuse of synthetic nitrogen 
fertilizer.46  A columnist at the Mint, a major business newspaper in India, calls this 
region the “other Bhopal.”47 
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 Another aspect of public health related to green Revolution approaches, 
but often not recognized in public discourse, is that the shift from growing diverse 
crops to a few grain crops has contributed to micronutrient malnutrition in many 
developing countries.48  This transition to carbohydrate-based diets containing little 
protein and other essential nutrients further demonstrates the need for more di-
verse crops.
 Finally, many remain unaware of the hundreds of thousands of farmer sui-
cides in India in regions where green Revolution practices were introduced.  Ac-
cording to India’s National Crime Records Bureau 2007, almost 200,000 farmers 
have committed suicide since 1997.  The rising cost of farm inputs—seeds and 
chemicals—and a decrease in government and private business price support sys-
tems have led farmers to the ultimate act of despair.49 

Africa - A “Second” Green Revolution

There is currently much discussion about extending a green Revolution to Africa, 
which will be particularly hard hit by erratic shifts in weather related to climate 
change.  The Alliance for a green Revolution in Africa (AgRA) is a major initiative 
aimed to boost food security and agricultural productivity on the continent.  A large 
part of AgRA’s program consists of developing and marketing “improved” seeds, 
fertilizer, and extending credit to small-scale farmers.
 However, as gathuru Mburu, coordinator of the African Biodiversity Net-
work explains, “The green Revolution is not new to Africa.  Countries in Africa 
have had a green Revolution in their own way because we have been using fertil-
izers, we have been using herbicides and fungicides.  And, we have also been intro-
duced to HYV seeds in Africa.”
 She concludes, “For small-scale farmers, the backbone of food security in 
Africa, this system has failed.”50  
 Part of the challenge for industrial methods are the geographical and envi-
ronmental factors.  Africa has a high diversity in slope and soil types and therefore 
the one-size-fits-all approach of industrial systems is ineffective.  Additionally, in-
dustrial agriculture requires high water input, yet most regions in Africa have little 
water.  
 Industrial farming has also largely failed in Africa because these models 
require a guaranteed flow of income.  Farmers need a continuous and reliable sup-
ply of seeds and chemicals and this requires a steady income.  If yields or commod-
ity prices are low, a farmer’s flow of income is severed and there is no money for 
planting the next season or purchasing food.
 Despite the failure of industrial agriculture to curb hunger in Africa, many 
governments and corporations are extending the model by promoting gE  “drought- 
and salt-tolerant” crops as an adaptation solution for the region.  However, despite 
millions of dollars spent and over 25 years of research, these traits have not yet 
been demonstrated.  Additionally, several field trials of gE crops in Africa have not 
been successful.  The recent failure of the gE sweet potato is particularly notable 
as this was heralded by the industry as a success even before field trials were con-
cluded.51  (gE seeds and crops are discussed in more detail in Myths That Persist.)
 There is another path for Africa.  According to a joint report by the UNEP 
and UNCTAD, “…conventional farming systems are clearly unable to fulfill the 
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current food need in Africa.  The results observed in the transition to organic ag-
riculture are highly promising for food security in Africa.  Evidence indicates that 
productivity in organic agriculture can grow over time.”51 
 Here are a few illustrations demonstrating how agroecological, organic 
systems in Africa can boost food production, enhance the environment, and improve 
livelihoods of farmers and rural communities.  (See Can Agroecological, organic 
Farming Feed the World? for further studies.)

• A review of 40 projects in 20 African countries using ecological farming 
methods such as plant breeding, integrated pest management, soil and 
water conservation, and agro-forestry showed that crop yields more than 
doubled over a period of three to 10 years.  This increased aggregate food 
production by 5.79 million tons per year.53 

• Research in Malawi documents that farmers increased yields by using nitro-
gen-fixing trees for maize production.54 

• In West Africa, farmers have increased water retention capacity by five- 
to 10-fold by building stone barriers alongside fields to slow down water 
runoff during the rainy season.  This simple, inexpensive “technology” also 
increased biomass production by 10 to 15 times and enabled livestock to 
feed on the new grass that grows by the barriers after the rains.55 

As these examples exhibit, heralding a second green Revolution modeled on a 
system that has previously failed is a perverse course.  In sum, potential short-term 
gains of industrial farming practices will be offset by further degradation of eco-
systems.  This threatens the future ability to maintain steady levels of production.  
Instead, societies need to redirect resources toward models of production that pro-
tect and sustain the environment and foster socio-economic equality.  Funds should 
be re-directed to support recovery of indigenous seeds, traditional plant breeding, 
water catchment systems, and other accessible technological methods.

1.4  Ecological Farming:  A Solution We Can Live With

“Sustainable food production systems are preserving biodiversity 
and increasing food productivity.  These systems have in practice 
shown alternatives to the high-tech, expensive and unsustainable 
model of the ‘green revolution.’”56—International Assessment of 
Agricultural knowledge, Science and Technology for Development

Ecological, organic food systems provide a viable, low-cost, and verifiable path to-
ward reducing gHg emissions, while also better ensuring food and water security 
in times of climate chaos. Maintaining ecological integrity of agriculture provides 
dignified livelihoods, thriving rural communities, and bolsters equity, social justice, 
and cultural values.
 According to a report by the Commission on the Future of Food and Agri-
culture:  “Agriculture is the only human activity based on photosynthesis that has 
the potential to be fully renewable.”57  Ecological farming creates living, healthy 
carbon systems instead of dead—and deadly—fossil fuel-based carbon systems.
 Transforming societies toward regenerative, organic agriculture engen-
ders numerous environmental benefits.  Healthy, carbon-rich soils sequester large 
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amounts of Co2, conserve water, and support plant resistance to drought, pests, and 
diseases.  organic farming also restores biodiversity of plants and animals.  Nu-
merous studies unequivocally state that our survival depends on the resiliency and 
biodiversity of organic farm systems free of fossil fuels and chemical dependency.
 Ecological food systems also stimulate rural economies and provide dig-
nified livelihoods and foster diverse cultures and societies.  Various reports esti-
mate that small-scale agriculture provides almost three billion livelihoods, which is 
nearly half of the current global population.  Smallholder farmers, livestock keep-
ers, nomadic pastoralists, fisherfolk, forest-keepers, food processors and more—all 
represent a diverse web of livelihoods that characterize vibrant local economies.
 The food processing chain in Indian communities illustrates the deep cul-
tural and societal ties of rural community food systems:  A chain of traders (artis), 
bring wheat directly from the farm to the local shops. Most people buy fresh wheat 
from the local corner store (kirana) and then take it to the local mill operators 
(chakkiwallas).  It is estimated that more than two million small neighborhood 
mills produce fresh flour.  Additionally, flour is produced by women working in 
households.58 
 In sum, agroecological farming serves a dual purpose of mitigating gHg 
emissions and adapting to climate change by building more robust, resilient, and 
stable food systems and economies.  

1.4.1  Mitigation Potential

Numerous studies reveal that organic farming has tremendous potential for miti-
gating gHg emissions.  A recent Mckinsey & Company study identified that nearly 
75 percent of total gHg abatement potential is “related to Co2 through the avoid-
ance of the release of carbon from soils or through additional carbon sequestra-
tion into soils.”59  Regenerative, ecological farming practices maintain and build 

Farmer on his wheat field. © shutterstock
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healthy soils, a prerequisite for ensuring food production.  Ecological farming sys-
tems produce 54 percent higher soil organic matter than conventional farms, ac-
cording to numerous studies by the Rodale Institute, Cornell University, the FAo, 
and the USDA.  These healthy soils provide critical carbon sinks.
 A 30-year study by the Rodale Institute demonstrates that organic regen-
erative agriculture practices could sequester nearly 40 percent of current carbon 
dioxide (Co2) emissions (based on the planet’s 3.5 billion tillable acres).  The same 
study concludes that if current U.S. croplands were converted to regenerative 
farming methods, we could sequester nearly 25 percent of national fossil fuel emis-
sions (based on 434 million acres).60 
other studies concur:

• Organic tomato fields were found to store 28 percent more carbon than con-
ventional fields.61  (This was demonstrated through a comparison of conven-
tional and organic commercial farms in the Central Valley of California.) 

• Experiments in India under four different agro-ecosystems (arid, semi-arid, 
sub-humid, and humid) found that organic agricultural practices demon-
strated numerous benefits ranging from improved microbial activity and 
increased water retention. Soil carbon sequestration increased by seven to 
17 percent (variability is due to different agro-ecosystem climates).62 

Cautionary Approach to Carbon Sequestration Projects and Funding

While regenerative farming presents impressive sequestration potential for reduc-
ing gHg emissions, it is a cause for concern that the focus within climate arenas, 
such as the UNFCCC, is on commodifying carbon sequestration.  Awarding carbon 
funds and offset credits for carbon sequestration could divert societies and coun-
tries away from the fundamental goal of ensuring food security, equity, economic 
sustainability, and addressing ecosystems in a comprehensive manner.  
 The FAo notes:  “Emerging carbon markets and payments for emissions re-
movals or reductions have attracted much interest and anticipation of such funding 
as a source of income for some agricultural activities and producers.  However, high 
transaction costs as well as low potential mitigation benefits in many small-holder 
systems seriously limit the potential of carbon market offsets to small-holders.”63 
 Methodologies for measuring carbon sequestration are very complex, and 
tend to favor large-scale, monocrop producers.  Expenses to monitor, report, and 
verify the methodologies could cost developing countries €3.8 billion, according to 
the FAo.64  A recent report elaborates:  “…countries with…agribusiness interests 
may benefit disproportionately, as they are likely to move quickly to influence the 
agenda for mitigation in their favor.  Large-scale agribusinesses are also more 
likely to be familiar with global market systems, have access to technology and 
information and be responsive to gHg offset opportunities.”65 
 Most proposals for measuring carbon favor measurement practices based 
on intensive production output; however, small-scale farmers benefit most by land 
area-based measures.66  According to a report by the Consultative group on Inter-
national Agricultural Research (CgIAR): “Further technical and conceptual con-
vergence on this issue is essential to informing the design of agricultural mitigation 
mechanisms and addressing fundamental questions regarding the appropriateness 
of pay-for-performance incentives in agriculture.”67 
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 Yet another concern is that bundling carbon as an agricultural commodity 
could destabilize food markets and increase price volatility, according to research 
by the Institute for Agriculture Policy (IATP) on speculative markets.68  (For more 
discussion on agricultural commodity markets, see Part III.)
 Presently, many proposals for carbon sequestration are based on mono-
culture farming that undermines resiliency and biodiversity that are essential for 
long-term environmental health and stability of food supplies.  Carbon sequestra-
tion offset schemes should be reviewed to ensure that proposals complement mul-
tifunctional food and farm models that provide ultimate food security.   

1.4.2  Adaptation Potential:  Can Ecological Farming Feed the World?

The question that inevitably comes up when discussing ecological, organic farming 
is:  given rising populations, can it feed the world?  The perception is that organic 
agriculture results in lower crop yields and thus it will require more land in order 
to produce as much as industrial crops.  
 A recent joint assessment report of the World Bank and the United Nations 
by more than 400 researchers and scientists concludes that organic food systems 
are the path toward ensuring food security and addressing major health, environ-
mental, economic, and social challenges facing the world today.69  The report re-
flects a growing consensus among scientists and many governments that the old 
paradigm of industrial energy- and chemical-intensive agriculture is an outdated 
concept.  Instead, small-scale farmers and agroecological methods are the way 
forward.  
 Traditional agriculture practices represent a repository of knowledge and 
technologies that have been built up over many generations.  For example, farm-
ers in regions already experiencing climate-related shifts in weather patterns are 
finding that indigenous seeds, and traditional farming methods are key to adapta-
tion and survival.  These seeds adapt much better to drought, heat, salinization, 
and require less water than many commercial, industrial seeds used in “modern” 
agriculture.  The resilience and robustness of multi-functional farming is especially 
needed in times of climate chaos.
 For example:  A study of 80 communities of smallholder farmers in Nica-
ragua following Hurricane Mitch in 1998 found that plots using ecological methods 
had on average retained 40 percent more topsoil, higher field moisture, less ero-
sion, and lower economic losses than plots on industrial farms.70  Agroecological 
methods result in resiliency that can soften the impacts of extreme weather-related 
events.
 Within some policy circles, there is discussion that societies may have to 
“compromise” and accept a certain level of environmental harm in order to feed 
the world.  However, this is a slippery slope as the level of compromise has never 
been established.  How many dead zones in the ocean are acceptable?  How much 
more of our top soil can we stand to lose?  What level of water shortage will be 
tolerated?  Today’s planetary crises necessitate that biodiversity, along with qual-
ity and availability of water and soils, cannot be compromised.  Societies simply 
cannot afford to risk the future ability of natural resources to support food produc-
tion. 
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Box 4  Can Agroecological, Organic Farming Feed the World?

The effectiveness of ecological agriculture is widely documented:
• In 286 projects across 57 developing countries and 37 million hectares, 

average crop yields increased by 79 percent using ecological, resource-
conserving methods.71 

• A long-term Farming Systems Trial at the Rodale Institute shows that 
corn and soybean yields from organic systems match the yields from 
conventional systems except during drought, when the organic systems 
yielded 30 percent more corn than conventional.72 

• On-going field research in Ethiopia concludes that organic compost fer-
tilizer results in higher crop yields (3 to 5 times) compared to yields 
from plots treated with synthetic fertilizer.73 

• Based on assessments of 208 ecological agriculture projects, approxi-
mately half of those projects resulted in significant yield increases—50 
to 100 percent for rain-fed crops and 5 to 10 percent for irrigated 
crops.  Data also revealed an increase in average food production per 
household by 73 percent (in one year) for 4.42 million small farmers 
growing cereals and roots on 3.6 million hectares.74 

• University of Michigan researchers reviewed 91 studies (including 293 
examples) comparing sustainable and conventional agriculture sys-
tems, concluding with conservative estimates that organic agriculture 
could provide as much food as produced today.  Furthermore, under 
more “realistic” estimates, the researchers reported that organic agri-
culture could actually increase global food production by as much as 50 
percent.  Specifically for developing countries, the analysis concluded 
that organic systems could produce 80 percent more than current pro-
duction.75 

• The Sustainable Agriculture Farming Systems project at UC-Davis 
shows organic and low-input systems have yields comparable to con-
ventional systems in all crops tested and in some instances, resulted in 
higher yields.76 

• A 2008 joint UNEP-UNCTAD report, organic Agriculture and Food 
Security in Africa, analyzed multiple studies to conclude that organic 
systems increase yields and provide benefits for food availability and 
natural resources.  Food production demonstrated yield increases based 
on per hectare productivity.77 

• In a region of Burkina Faso, sorghum yields increased by 400 percent 
through compost/manure management during the dry season which re-
sulted in higher soil fertility and restoration of degraded land.78 

• In addition to the above studies, the FAO report Organic Agriculture, 
Environment, and Food Security contains numerous comprehensive 
studies from countries around the planet demonstrating successes in 
converting to regenerative, organic agricultural systems.79
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Organic Farming Yields Are Comparable To or Higher Than Industrial 
Agriculture Yields

Vigorous research demonstrates that organic methods can produce yields equal to 
and even higher than industrial agriculture yields.  “Model estimates indicate that 
organic methods could produce enough food on a global per capita basis to sustain 
the current human population, and potentially an even larger population without 
increasing the agricultural land base,” reports a University of Michigan report.80 
 “These research results indicate that organic agriculture has the potential 
to contribute quite substantially to the global food supply, while reducing the detri-
mental environmental impacts of conventional agriculture.”81 
 A 2011 report presented to the United Nations Human Rights Council by 
the UN Special Rapporteur on the Right to Food, olivier De Schutter, is unequivo-
cal in its findings:  “Today’s scientific evidence demonstrates that agroecological 
methods outperform the use of chemical fertilizers in boosting food production 
where the hungry live—especially in unfavorable environments.”82  
 A comprehensive study—covering 208 projects in 52 countries—demon-
strates that nine million farmers have successfully adopted sustainable agriculture 
practices on 29 million hectares in Africa, Asia, and Latin America.  Farmers have 
achieved substantial increases in food production per hectare:  50 to 150 percent 
for rain-fed crops; five to 10 percent for irrigated crops.  Disaggregated data show:

1) Average food production per household rose by 1.7 tons per year (up by 73 
percent) for 4.42 million small farmers growing cereals and roots on 3.6 
million hectares.

2) Food production increased by 17 tons per year (up 150 percent) for 146,000 
farmers on 542,000 hectares of roots cultivation (potato, sweet potato, cas-
sava).

3) Total production rose by 150 tons per household (up by 46 percent) for the 
larger farms in Latin America (average size 90 hectares).83 

An extensive body of research demonstrates that agroecological systems can pro-
vide stable food systems.  (See Can Ecological, organic Farming Feed the World? 
for further figures on field studies.)

1.5  Myths That Persist

There are several inaccurate assumptions about agriculture that persist among 
decisionmakers.  To move beyond false dichotomies, it is critical to address some of 
the persistent myths that enable misguided proposals to gain legitimacy.  

1.5.1 Myth One:  Intensive, or High Yield, Food Production Alleviates Levels of 
World Hunger

As already discussed in the green Revolution section, and as many studies have 
established, intensive food production does not consistently translate into reducing 
hunger and poverty.  
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 As Nobel laureate Amartya Sen has shown, famine is fundamentally a 
problem of poverty, food distribution, and inequity.  The United Nations general 
Comment on the Right to Food concurs: “the roots of the problem of hunger and 
malnutrition are not lack of food but lack of access to available food.”84 
 Even though we currently grow enough food to feed the world, more than 
one billion people still go hungry.  Enough food is available to provide at least 4.3 
pounds of food per person a day worldwide: this consists of two and a half pounds 
of grain, beans, and nuts, about a pound of fruits and vegetables, and nearly another 
pound of meat, milk, and eggs.85  
 Food availability and accessibility begins with equitable and fair access to 
land and vital natural resources.  A true path toward reducing hunger includes eco-
nomic reforms, land redistribution to the landless, and sustainable and affordable 
farm inputs and practices.  Ultimately, food security needs to be resolved at the 
household level.  growing food locally for primarily local populations is a more reli-
able, stable food system than relying on global markets and import/export models.   
 While is it significant that organic farming can produce yields competitive 
to, and at times exceeding, industrial systems, it is critical to go beyond the onedi-
mensional focus on yield.  Agroecological farming provides broader, multifunctional 
benefits that are not easily measured and quantified but are nevertheless funda-
mental to providing stable and abundant food systems.  An inclusive concept of food 
systems considers taste, cultural traditions, available biodiversity, the environmen-
tal impact of production, as well as working conditions, processes of participation, 
and remuneration to producers.86 
 Essentially, solving hunger and poverty is a matter of political will and 
moral fortitude and requires that resources be directed toward strengthening ca-
pacity at community levels.
 
1.5.2  Myth Two:  Global Food Production Must Increase By 70 Percent
 
one of the major push factors to adopt industrial, modern farming as a major adap-
tation solution is this:  in order to feed a projected population increase of nine bil-
lion people by 2050, global food production must double current rates and increase 
by 70 percent.87 
 However, these projected global food production figures reflect the current 
western dietary pattern based on high meat consumption.  The average U.S. citizen 
consumes a pound of meat per day, in addition to eggs or fish, and milk.88  As evi-
denced by increasing research and health problems related to obesity in northern 
countries, such as Type II diabetes, it is questionable whether this pattern of con-
sumption should not be the benchmark for health or sustainability. 
 Almost 40 percent of global grain production is for livestock feed.89  The 
United Nations Environmental Programme (UNEP) estimates that the loss of cal-
ories resulting from feeding grain to livestock, instead of humans consuming the 
grain directly, could provide the annual calories needed for more than 3.5 billion 
people.90  (This figure accounts for the energy value attributed to meat.)
 Traditional, nutritious diets in non-western regions of the world tend to be 
much more diverse and more plant-based than western eating habits.  Instead of 
being carnivorous, most cultures have diets of beans, grains, fruits, vegetables, and 
only a small amount of animal-derived products.  This pattern of consumption uses 
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fewer resources and has a much lower impact on global warming than a diet of in-
tensive meat consumption.  Research tells us that it takes approximately 25 kcals 
of energy to produce one kcal of meat,compared with 2.2 kcal of energy per one 
kcal of plant-based foods.91 
 Food production systems largely drive consumption patterns.  For instance, 
market incentives and policies favoring intensive meat production will often result 
in increased meat consumption.  It is critical that governments and international 
bodies move toward policies that more accurately reflect diversity, vibrant tradi-
tions, and essential needs.

1.5.3  Myth Three:  There Is Waste in Traditional Agriculture Systems

Yield measurement criteria for industrial output is calculated differently than when 
considering outputs of traditional, diverse crops.  To the industrial system, only the 
commodity part of a crop is viewed to be of value.  Everything else is considered 
“waste.”  Yield measurement criteria for traditional, diverse crops are different.
 Traditional farming systems are multifunctional and therefore the entire 
plant is of value.  These farms produce not only food, but also fodder for animals 
and fertilizer for soils.  Traditional agriculture typically provides a chain of liveli-
hoods for rural communities and also embeds important social and cultural values. 

1.5.4  Myth Four:  Resource-Poor Subsistence Farming Is the Same as Organic 
Farming

Resource-poor subsistence farming is not the same thing as actively incorporating 
agroecological, organic methods.  Although some resource-poor farmers engage in 
“organic by neglect,” this is often because farmers do not have access to or have 
limited access to healthy soils, water, and other natural resources as well as train-
ing and educational services.  Small farmers often lack access to land due to inse-
cure property rights and illegal land seizures, particularly in many parts of Africa 
and Asia.  Equitable land reform needs to be a central part of any climate change 
adaptation and food security strategies.
 There are different stages of management on the path toward conversion 
to organic agriculture:  a)  in-transition from conventional to organic management; 
b)  in-conversion from traditional to organic management; c)  organic management 
based on input substitution; and d)  complete shift to an agroecological systems ap-
proach.92  It is critical to recognize that these various stages require different types 
of policy and financial supports.
 Social conditions and local economic development have been substantially 
improved in regions where investments were made in re-building natural resources 
and where land re-distribution programs for landless and land-poor families have 
occurred.   According to the World Bank 2008 World Development Report, 80 per-
cent of the reason for a decline in poverty rates in developing countries between 
1993 and 2002 was due to enhancing rural conditions rather than migrating to 
cities.93 
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1.5.5  Genetically Engineered (GE)* Seeds and Crops Are Needed to Feed A 
Hungry World and Reduce GHG Emissions

Agriculture is emerging as a high profile issue at international climate negotia-
tions, as well as within national strategies addressing global warming.  Biotech-
nology companies and some donor communities are fervently promoting gE seeds 
and crops as a mitigation solution to gHg emissions.  Advocates also claim that 
gE technologies are a key adaptation strategy to effectively deal with increasing 
populations and hunger.
 Agribusiness seed and chemical corporations are lobbying within national 
and international arenas to receive funds, via “technology transfer” and other such 
mechanisms, to introduce and expand gE crops in many developing countries.  gE 
proponents are also advising that gE crops be included in carbon offset schemes.   
 The industry is strongly positioning itself.  Approximately 1,663 patent ap-
plications for “climate-ready” crops have been submitted for approval since June 
2008 to June 2010.94  Three companies—DuPont, Monsanto, and BASF—submit-
ted two-thirds of the proposed patents.95 
 However, claims regarding the capacity of gE crops to mitigate gHg emis-
sions and provide food security are simply not credible, given the performance of 
gE crops to date and the scientific record.   As Bill Freese, science policy analyst at 
the Center for Food Safety, suggests: “The tremendous hype surrounding biotech-
nology has obscured some basic facts.  Most gE crops feed animals or fuel cars in 
rich nations, are engineered for use with expensive weed killers to save labor, often 
have reduced yields, and are grown by larger farmers in industrial monocultures for 
export.  The technology is dominated by multinational firms intent on controlling 
the world’s seed supply, raising seed prices, and eliminating farmer seed-saving.”96  
 Mitigation claims are based on the supposition that gE crops sequester Co2 
at high rates and reduce pesticide and chemical use.  The claim that gE crops result 
in higher crop yields is used to suggest that they are effective in helping farmers 
adapt to climate change.
 To date, not a single gE crop has been approved for climate-ready traits 
claimed by the industry.  Currently, there are no commercially approved gE crops 
with higher yield potential, nutritional enhancement, and drought or salt tolerance. 
 Instead, after decades of research and development and millions of dollars 
spent, commercialized gE crops provided just two “traits”:  1) herbicide tolerance 
and/or  2) insect resistance.  
 Herbicide-tolerant crops are engineered to withstand direct application of 
an herbicide intended to eliminate nearby weeds.  (Herbicides comprise by far the 
largest category of pesticides, defined as any chemical used to kill plant, insect, or 
disease-causing pests.)
 Approximately 84 percent of global biotech crop acreage is herbicide-
tolerant.97  The vast majority of these crops are Monsanto’s glyphosate-tolerant, 
Roundup Ready varieties.  Insect-resistant cotton and corn produce their own built-
in insecticide(s) derived from a soil bacterium, Bacillus thuringiensis (Bt), to pro-
tect against certain insect pests.
 As an early adopter of these technologies, and the largest grower of gE 
crops (almost half of the global total), the U.S. experience is particularly instruc-
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tive regarding the benefits versus hazards of gE crops.   gE crops have been com-
mercially grown in the U.S. since the mid-1990s. As of 2009, 93 percent of soy-
beans, 93 percent of cotton, 80 percent of corn and 95 percent of the sugar beet 
grown in the U.S. are gE crops.98  globally, the majority of gE crops are grown in 
the following countries99:

•  United States—66.8 million hectares
•  Brazil—25.4 million hectares
•  Argentina— 22.9 million hectares
•  India—9.4 million hectares
•  Canada—8.8 million hectares
•  China—3.5 million hectares

gE crops are also being adopted in other Latin American and Asian countries, and 
gE crops are gaining entrance into European and African countries, regions that 
have historically rejected this technology.
  More than half of the world’s soybean and 31 percent of corn are gE crops.   
gE cotton represents 14 percent and gE canola represents 5 percent of the global 
biotech crop area.100  

Claim #1:  GE Crops Reduce Pesticide Usage

Soils degraded by heavy pesticide and other chemical applications  associated with 
industrial agriculture cannot sequester carbon as effectively as non-chemically 
treated soils.  In most areas where gE crops have been introduced, pesticide usage 
has actually increased, as demonstrated by the statistics below.

• The most comprehensive independent study to date, based on U.S. Depart-
ment of Agriculture (USDA) data, found that gE crops in the U.S. used 
more than 26 percent more pesticides per acre than non-gE, conventional 
crops.101 

• GE crops increased pesticide usage in the U.S. by 318.4 million pounds 
from 1996 to 2008.102  

• At 200 million pounds per year in the U.S. alone (2007), glyphosate, a toxic 
herbicide, is the most heavily used pesticide the world has ever seen.103 

• Applications of glyphosate, a toxic herbicide, on GE crops has increased 
worldwide in the last few years, largely because of the development of 
super weeds (see below).  The rate of application has tripled for cotton, 
doubled for soybeans, and increased by 30 percent for corn.104  

Super Weeds, Super Problem.  Agronomists around the world are alarmed by the 
growing epidemic of glyphosate-resistant weeds, also known as “superweeds,” that 
have evolved as a result of the intensive use of this herbicide on Monsanto’s Round-
up Ready crops.105  More than 10 million acres of cropland in the U.S. are infested 
with glyphosate-resistant weeds,106 with a nearly four-fold increase projected by 
2013.107  South American countries where Roundup Ready soybeans predominate 
are also hard hit.108  Farmers respond to glyphosate-resistant weeds by increasing 
their use of herbicides, soil-eroding tillage operations,109 and in extreme cases by 
massive manual weeding efforts.110  These resistant weeds are driving a toxic spiral 
of increased herbicide use, which will be exacerbated by the imminent introduction 
of new generations of gE crops resistant to ever more toxic herbicides.

In most areas 

where GE crops 

have been intro-

duced, pesti-

cide usage has 

increased.



44

Debbie Barker: The Wheel of Life

 

 Superweeds are also causing severe financial hardships for farmers due to 
increased weed control costs.  (The problem has been so acute for farmers that the 
U.S. Congress recently held hearings on the issue.111)

Claim #2:  GE Crops Sequester CO2 

Nitrogen Usage:  60 percent of global N2o emissions is primarily due to the use of 
synthetic nitrogen fertilizers.112 
 Biotechnology companies claim that gE crops can reduce the use of ni-
trogen fertilizers.  However, to date, there is no sound scientific evidence or study 
demonstrating that gE crops result in a decrease of chemical nitrogen fertilizer 
usage.  

• A 2009 report by the Union of Concerned Scientists evaluated claims by 
biotech proponents that gE crops reduced the use of synthetic nitrogen 
fertilizer.  In sum, the report found that no U.S. regulatory agency has ap-
proved or commercialized any gE crop that has reduced nitrogen fertilizer 
use.113  

• A 2005 report by the FAO concluded that genetic modification for nitrogen 
fixing is extremely difficult.114 

Claim #3:  No-Till Crops Sequester Higher Amounts of CO2

Biotechnology advocates claim that newer varieties of gE crops do not require as 
much tilling, or plowing, as conventional crops.  The assertion is that “no till” soils 
and conservation tillage methods sequester more carbon.   
 However, a landmark review of the scientific literature debunks the notion 
that found that no-till fields sequester more carbon than plowed fields.  gE propo-
nents based their claim on studies that only measured carbon sequestration down to 
about 30cm.  However, the roots of crops—which deposit carbon in the soil—often 
grow much deeper.  After examining carbon changes to soil depths greater than 
30cm, most of the studies found no significant difference in carbon sequestration 
between plowed and no-till fields.115   
 Additionally, a growing body of research shows that, in certain instances, 
no-till agriculture may emit more N2o than crops that are plowed.116  

Claim #4:  GE Crops Will Increase Yields and Reduce Hunger

Agribusiness corporations declare that gE crops are a vital solution to hunger.  It 
depends who the hungry are.  People?  or, livestock and cars?  Currently, the major-
ity of gE crops are grown for animal feed and biofuel.117  
 In the 2007/2008 food crisis, the basic price of food commodities increased 
due to a convergence of agricultural commodity speculation, former food acres 
being converted to fuel acres, and a spike in oil prices.  This drove more than 40 
million people into hunger.118  Monsanto and other biotechnology corporations have 
leveraged this crisis as an opportunity to more aggressively offer gE seeds and 
crops as a solution to hunger.
 Agribusiness corporations, along with some governments, international aid 
organizations, and foundations and donors, contend that gE crops will soon have 
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traits for drought- and salt-tolerance and thus will adapt to the weather vagaries 
associated with climate change.  Yet as Freese observes, “There is not a single gE 
crop on the market engineered for increased yield, drought-tolerance, salt-toler-
ance, enhanced nutrition or other attractive-sounding traits touted by the industry.  
Disease-resistant gE crops are practically non-existent.”119   
 A review of gE soybean and corn crop yields (Failure to Yield) found that 
gE soybeans and corn in the U.S. have not increased intrinsic yields.  (Intrinsic 
yield reflects the potential yield if grown under ideal conditions.)  The study did 
find that gE corn yields, averaged over 13 years, exhibited an operational increase, 
(i.e., what is obtained under actual conditions).120

 However, the review found that corn yield increases were due primarily 
to conventional breeding and not to gE technology.  only 0.2 to 0.3 percent yield 
increase per year was attributed to the Bt insect-resistant trait in corn since its 
introduction in 1996.  In other words, traditional breeding methods were the major 
reason for increased yields.  
 The review also notes that, in contrast to gE technology, traditional breed-
ing (both for industrial seeds and non-industrial seeds) and low-input farming meth-
ods have produced tremendous yield increases.  This research concurs with other 
studies noted elsewhere in this report (e.g., Can Agroecological, organic Farming 
Feed the World), demonstrating that ecological, organic farming produces yields as 
high as industrial crops, including gE crops.  In many cases, organic crops signifi-
cantly outperformed industrial yields, especially in developing countries.
 The USDA, often a proponent of gE seeds, reports that “currently avail-
able gM crops do not increase the yield potential of a hybrid variety. … in fact, 
yield may even decrease if the varieties used to carry the herbicide-tolerant or 
insect-resistant genes are not the highest yielding cultivars.”121  
 other countries can attest to failures of gE crops.  Expansion of gE soy-
bean crops in Brazil, a major cause of further deforestation in the Amazon in 
recent years, has resulted in an increase in crop failures (mainly as a result of 
superweeds).  (Approximately 59 percent of Brazil’s gHg emissions are due to 
increasing deforestation in the Amazon to make way for gE soybean plantations.) 
Crops perform especially poorly in southern Brazil during drought conditions.  New 
Scientist reports:  “…hot climates don’t agree with Monsanto’s herbicide-resistant 
soybeans, causing stems to split open and crop losses of up to 40 percent.”122   

Other Reasons for Concern:  Corporate Concentration and Loss of Biodiversity

 Corporate Concentration: The problem of rapid consolidation of seed 
companies (as well as chemical companies) is startling.  From thousands of seed 
companies and public breeding institutions three decades ago, 10 companies now 
control more than two-thirds of global proprietary seed sales.123  Monsanto con-
trols approximately 70 percent of all gE crops grown worldwide.124   
 The biotech industry often claims that farmers have a choice in deciding 
whether to purchase gE seeds or not.  However, the availability of conventional 
seeds is steadily reducing with the emergence of gE seeds.  This gives farmers 
little choice.  A biotech industry consultant commented:  “The hope of the [biotech] 
industry is that over time the market is so flooded [with gE crops] that there’s 
nothing you can do about it.  You just sort of surrender.”125  
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 other unintended consequences of gE crops and products on public health 
and food safety include increased levels of native plant toxins, novel toxins, and 
reduced nutritional content.  Some studies have also suggested that gE foods can 
cause kidney inflammation and increased levels of white blood cells.126     
 The U.S. EPA has stated that glyphosate use may adversely impact two 
endangered amphibian species: the California red-legged frog127 and the Houston 
toad.128   Two recent studies implicate glyphosate as one of several factors responsi-
ble for declining Monarch butterfly populations.  Heavy glyphosate use with Round-
up Ready crops has decimated populations of milkweed, the Monarch’s favorite 
host plant, in agricultural fields in Iowa, resulting in declining Monarch breeding 
habitat.129  This research and other science demonstrates that it is plausible that 
glyphosate is reducing populations of many plant species growing near agricultural 
fields, and adversely impacting the organisms that depend on those plants.  
 The new era of gE technology is troubling as well.  For example, DowA-
groSciences is awaiting USDA approval of corn and soybeans resistant to 2, 4-D, a 
chemical related to Agent orange, a defoliant used in the Vietnam War and a known 
carcinogen and endocrine disruptor.130 
 The high cost of gE seeds is another aspect that does not fit into a self-
reliant food and farming model.  gE maize (corn) seeds were 30 percent higher 
and soybean seeds nearly 25 percent higher in 2009 compared to 2008.131  Tech-

 Loss of Biodiversity:  An additional concern is that gE seeds and crops 
reduce the very biodiversity that is even more essential in times of climate uncer-
tainty.  A recent report, gone to Seed, found that 50 percent or more of the certi-
fied non-gE corn, canola, and soybean seed has been contaminated with gE genes.  
This threatens locally bred, non-gE seeds that are the repositories of centuries of 
knowledge and technology. Many societies depend on these seeds to respond to 
radical shifts in weather patterns.

Rice varieties. © shutterstock
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nology fees are also a major factor in seed prices.  Monsanto earned about $54 
million from gE cotton seed sells to India in 2009—the technology fee was 15 to 
25 percent of the seed price. 

*     *     *

Powerful Allies

Some powerful governments, influential foundations and private donors, along with 
international aid organizations, have swallowed the hype about gE seeds and crops.  
At the press conference of the gates Foundation announcing a further $120 million 
grant for agriculture in Africa, Bill gates said,  “Biotechnology has a critical role to 
play in increasing agricultural productivity, particularly in light of climate change.”  
 The obama Administration views gE crops to be part of its strategy for 
reducing world hunger.  This was emphasized by a director at the USDA at a recent 
Congressional hearing:  “First I would like to emphasize that at USDA, we support 
all forms of agriculture—conventional, including the use of genetically engineered 
[gE] products, and organic—to meet the nation’s and the world’s need for food 
security, energy production, and the economic sustainability of farms.”132  

The Way Forward and Civil Society Response

gE technology is, essentially, an extension of the same industrial agriculture model 
that has contributed a high amount of gHgs and has failed to feed the world as 
advertised. gE crops simply perpetuate a failed model of agriculture that is reliant 
on high-cost inputs, including seeds, pesticides, synthetic nitrogen fertilizers, high 
amounts of water usage, and fossil fuel-driven farm machines.  Additionally, gE 
crops have cultivated new problems, such as superweeds.  Extending this unreli-
able, expensive technology to poor farmers in developing countries will only exac-
erbate rural hunger and poverty. 
 Proprietary dominance of only a few giant gE seed and chemical compa-
nies should stimulate robust discussion about the control of seeds and ultimately, 
food supply.  Industry seed concentration, enhanced by global intellectual property 
rights systems as promoted in the WTo and other international entities, impede 
local food systems that are desperately needed in developing countries.  “Patent 
monopolies undermine and stymie climate adaptation by African farmers because 
it constrains the free exchange of and experimentation with crop germplasm—
critical activities for the development of African solutions.”133 
 It is critical that all sectors of civil society recognize that gE seeds and 
crops are not an effective means to reduce gHg emissions or to feed the world.   
Ngos may unwittingly give credence to gE crops by supporting “drought and salt 
tolerant” crops without recognizing that gE proponents have introduced these 
terms as part of a stealth marketing strategy.  
 Agribusiness corporations are rapidly advancing the gE agenda within UN-
FCCC negotiations. Civil society must ensure that UNFCCC bodies undertake a 
comprehensive, independent social and environmental assessment of the impacts 
of gE seeds and crops.  Instead, policies and financial resources need to be shifted 
toward resilient, small-scale, multifunctional, and self-reliant farming systems. This 
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includes providing resources for participatory plant breeding programs and farmer 
extension services. This is a path toward maintaining environmental integrity, hu-
man dignity, vibrant livelihoods and rural communities. 

1.6  Challenges for Transitioning to Ecological Food Systems

Policy decisions that provide financial and educational resources dictate winners 
and losers.  Transitioning to organic systems presents challenges. However, agro-
ecological food systems require much lower levels of finance and investment than 
is required by industrial farming.  
 organic agriculture has made consistent and significant advances during 
the last few decades even though governments and other institutions have devoted 
relatively few funds to the model. “While adoption of green revolution methods 
has typically increased yields, so has intensification by organic methods,” scientists 
remind us.134 
 Field studies suggest that if resources are directed to organic methods 
yields can be as high or higher than industrial farming.  Researchers confirm:  “…
there is scope for increased production on organic farms, since most agricultural 
research of the past 50 years has focused on conventional methods.”135 
 Directing resources toward agroecology methods makes particular sense in 
developing countries where there are millions of farmers with small plots.  Much 
research has found, production per unit area is greater on small farms than on 
large farms.  (This is true in both developed and developing nations.)   The greatest 
constraints faced by many small-scale producers is the lack of access to the latest 
research, including best practices, access to extension services, and well-developed 
local markets. 
 Unfortunately, even with expansive research demonstrating that agroeco-
logical methods can increase food supplies, boost farm economies, and reduce gHg 
emissions, huge investments are being made in a more-of-the-same technological 
paradigm.  For example, the Uk government spent £49 million on biotechnology in 
2006/2007 compared to £1.6 million on organic farming.  As argued by the Special 
Rapporteur on the Right to Food, real change to improve the livelihoods of rural 
farmers requires governments to be on board. “States and donors have a key role to 
play here,” he said. “Private companies will not invest time and money in practices 
that cannot be rewarded by patents and which don’t open markets for chemical 
products or improved seeds.”136 
 Civil society movements can spur a powerful shift within climate change 
arenas by insisting that authentic, sustainable food systems be a central feature of 
financial and technology transfer mechanisms.  Presenting this clarion vision could 
perhaps re-invigorate momentum in climate change arenas.  There is a particular 
need for movements to review and advocate specific tools and resources needed for 
research, education, and implementation; and to recommend policies that create 
incentives for farmers and consumers to engage in sustainable food systems.

*     *     *
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1.7  Status of Agriculture at the UNFCCC

Agriculture emerged as a major issue at the UNFCCC Cancun negotiations.   How-
ever, the nascent realization of its importance caught many ill prepared—both in 
government and civil society.  
 one problem is that there is a critical void of information regarding agri-
culture mitigation and adaptation measures within the UNFCCC.  This needs to be 
promptly addressed.  There is an urgent need for the UNFCCC to facilitate interna-
tional instruments for agricultural mitigation and adaptation actions to be agreed 
by the CoP.  This includes appropriate text on financing, technology development/
transfer and mitigation and adaptation measures.  Although a negotiating group on 
“Cooperative sectoral approaches and sector- specific actions” submitted a text on 
agriculture in Copenhagen, and again in Cancun, no formal action was taken on the 
submission.  The negotiating group, as well as the technical body within the UN-
FCCC called the Subsidiary Body for Scientific and Technological Advice (SBSTA) 
will continue working on a text to present at the CoP17 UNFCCC meeting to be 
held in Durban, South Africa, in December 2011.
 Agribusinesses have quickly mobilized and moved to control the agriculture 
agenda.  Consequently, many of the proposals for financing through UNFCCC-relat-
ed institutions and programs are centered on the industrial paradigm of agriculture 
outlined in this report.  For example, gE seeds and crops are being aggressively 
promoted by agribusiness corporations as both a mitigation and adaptation strat-
egy.  As discussed earlier, gE crops perpetuate gHg emissions through the use of 
toxic herbicides as well as synthetic nitrogen fertilizers (responsible for 60 percent 
of total global N2o emissions as noted already in this report).  Additionally, claims 
of increased carbon sequestration and high yields have not borne out.
 Carbon markets are a main focus of agricultural mitigation proposals.  As 
already noted, this market-based approach leads to perverse incentives that favor 
industrial farming practices and have the potential to further marginalize small-
scale farmers and vulnerable communities.  one of the main concerns is that car-
bon markets and other such market mechanisms focus too narrowly on carbon as a 
commodity to be bought, sold, and traded internationally to offset polluting prac-
tices in industrialized countries. UNFCCC negotiations thus far gravitate toward 
expanding the Clean Development Mechanism (CDM), a finance mechanism cre-
ated to distribute funds to gHg-reducing projects.  However, to date, CDM projects 
have not produced impressive results, and other carbon market schemes have failed 
to reduce gHg emissions. (See Part II for discussion of the CDM and carbon mar-
kets.)
 In sum, most of these proposed schemes favor large financial institutions, 
investors, and industry, and perpetuate industrial agricultural models. 

Reduced Emissions from Deforestation and Degradation (REDD) and Other
Concerns

The Reduced Emissions from Deforestation and Degradation (REDD) also enters 
into discussions about agriculture.  REDD is a UN effort to create a financial value 
for the carbon stored in forests by offering incentives for developing countries to 
reduce emissions by maintaining forested lands and investing in low-carbon paths 
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to sustainable development.  Some have proposed that agriculture should become 
part of REDD negotiations however, others believe that the carbon market ap-
proach of REDD is not the model for food systems to replicate.  Also, although 
REDD has expanded its original mandate and now includes the role of conserva-
tion, sustainable management of forests and enhancement of forest carbon, there 
is concern that if agricultural issues are also included then REDD implementation 
could be slowed down considerably.  
 

1.8  Changing the Paradigm:  Dire Need for Diverse Civil 
Society Engagement

After years of high-profile international negotiations, media attention, and massive 
mobilization of government and civil society resources, the spectacular failure of 
the global climate negotiations have left many uncertain about how to get out of 
the quagmire of government inaction and civil society discord. 
 given this failure, it is clear that the global community must establish a new 
way forward in order to avert planetary disaster.   It is time to reassess the assump-
tion of institutions and policymakers—and even some civil society groups—that 
expensive, and often still unproven technologies requiring massive capital invest-
ment and infrastructure are the primary way to reduce gHg emissions.  Instead, 
societies need climate solutions that are grounded in ecological and social justice 
principles and that relate to people’s everyday lives and livelihoods.   
 Within the UNFCCC and national discussions on climate change, civil so-
ciety has been primarily represented by environmental and climate Ngos which, 
traditionally, rarely focus on agriculture and often do not have staff with exper-
tise on complex agricultural issues.  Climate change issues extends this complexity 
and therefore requires heightened participation of food and farming Ngos, along 
with groups working on trade issues.  Agricultural issues require expansive, cross-
sectoral knowledge of how food issues connect to politically sensitive trade and 
economic spheres (including intellectual property regimes), development, food 
security, poverty, livelihoods, human rights, and more.  At the same time specific 
understanding of the wide range of land use and management practices associated 
with agriculture is also needed.  
 While the sudden surfacing of agriculture in the run up to and at the Cancun 
climate negotiations has sparked more engagement among agriculture and food 
Ngos, along with human rights and indigenous groups, these sectors are still vastly 
under-represented.  A recent survey by the Center for Food Safety reveals the 
breakdown of Ngo sectors currently engaged in climate initiatives as follows:  Cli-
mate—18 percent; Environmental—52 percent; Agriculture—12 percent; Food/
Hunger/Development—10 percent; Indigenous—5 percent; and Trade—3 per-
cent.137    
 Expanding the civil society base to include groups that have expertise and 
knowledge about agriculture and food systems is essential.  At the same time, it is 
critical to build capacity so that groups can “catch up” on UNFCCC procedures and 
players.  There’s an urgent need for amplified civil society engagement and advo-
cacy for models that maintain ecological integrity.  

Societies need 

climate solu-

tions that are 

grounded in eco-

logical and social 

justice principles 

and that relate to 

people’s every-

day lives and 

livelihoods.
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 Movements can perform a great service by developing an overall frame-
work for agricultural mitigation/adaptation that includes all of the complex inter-
connections of agriculture with related sectors and policy goals.  At some point 
this process will be taken up within the UNFCCC, with a high potential for the 
discussion to be dominated by agribusiness interests, so civil society would be wise 
to rapidly, yet comprehensively, undertake this agenda. 
 Building a comity of civil society from diverse sectors could galvanize edu-
cation and advocacy to ensure that a solution to one is a solution to all key policy 
goals.  In addition to crafting an overall framework for mitigation and adaptation, 
a global, unified movement could effectively address the following: 

a) Expand knowledge of diverse sectors of civil society about the relationship 
between climate change and food systems, and associated environmental 
and social justice issues;   

b) Identify, analyze, and share information about proposed policies within the 
UNFCCC, including finance mechanisms such as the Clean Development 
Mechanism (CDM) and the green Climate Fund (gCF), recently estab-
lished at the Cancun negotiations.

c) Craft principals by which to measure proposed solutions;
d) Develop proposals based on ecological imperatives;
e) Develop high-profile education and outreach to the media, global leaders, 

funding organizations and individuals, and the general public.
The following recommendations for attaining these goals are drawn heavily from a 
recent report by the Special Rapporteur on the Right to Food for the Human Rights 
Council.
 
1.8.1 Actions for Nation-States, Donors, and International Institutions
 
Invest in Agricultural Extension and Research.  A guiding principle in developing 
more educational exchanges for agriculture is to develop participatory programs 
that bring together farmer’s local knowledge and expertise with the latest science 
and improvements advanced by research institutions and formalized expertise.  
 Develop Capacity of Public Services.  Building successful food security 
models requires a combination of ecological on-farm practices along with public 
services and access to markets (emphasizing local and regional markets).  There-
fore, investment should be directed toward extension services, storage facilities, 
rural infrastructure, agricultural research and development, and farmer coopera-
tives.   A special focus needs to be given to providing more education and resources 
(including access to credit) for women.
 Recognize Agroecological, Organic Methods Within National and Inter-
national Strategies.  In efforts to mitigate climate change, nation-states are asked 
to develop national adaptation plans of action (NAPAs) and list nationally appro-
priate mitigation actions (NAMAs) that countries can undertake.  Within these 
plans, ecological practices must be thoroughly incorporated and acted upon.  Suc-
cessful strategies and actions depend upon decentralized participation of farmers 
and research and educational centers and should build upon existing networks.  

*     *     *
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Box 5  Environmental Legacy of Industrial Agriculture

The legacy of industrial agriculture is reflected in this summary review of 
harms to natural resources.

Pesticides
• U.S. Environmental Protection Agency (EPA) research revealed that 

worldwide pesticide use exceeded 5 billion pounds in the year 2000.139 
• U.S. pesticide use contributes approximately 20 percent of worldwide 

total, indicative of the country’s historical reliance on pesticides.140 
• Despite the 10-fold increase of insecticide use in the U.S. from 1945 to 

2000, total crop losses from insects have nearly doubled, from 7 to 13 
percent.141 

• The “pesticide treadmill” is exacerbated by the rise of genetically engi-
neered (gE) seeds dominated by herbicide-resistant traits. In particu-
lar, glyphosate (Roundup) use on soybeans, corn and cotton in the U.S. 
has increased 15-fold from 1994 to 2005, tracing both the dramatic 
rise in Roundup Ready crop acreage and the upsurge in glyphosate-
resistant weeds, which require higher doses and/or more potent pesti-
cides.142 

• Climate change intensifies the complexity of insects and plant diseases 
which can increase pesticide usage.  According to the FAo, “There is 
evidence that climate change is altering the distribution, incidence, and 
intensity of animal and plant pests and diseases as well as invasive and 
alien species.”143 

Fertilizers
• The 2007 IPCC report shows that of the 60 percent of total global 

nitrous oxide (a gHg 296 times more potent than Co2), most emissions 
are attributable to synthetic nitrogen fertilizer. 

1.9  Conclusion

Climate change and many planetary natural resource crises have resulted from the 
treadmill of chemical inputs, high water usage, and energy-dependency implicit 
in the industrial food model. Social, cultural, and human rights have also been 
negatively impacted.  A UNEP report explains that world food production could be 
reduced by up to 25 percent by 2050 if societies continue on an agricultural path 
that reduces biodiversity, soil fertility, forests, and overuses water.138 
 As the late Edward R. goldsmith, author of seminal environmental books, 
often stated:  “When doing something that causes harm, one must do the exact op-
posite in order for things to change.”  
 Agroecological farming methods address global warming and other envi-
ronmental concerns and also advance social and economic equity and justice needs.  
Policies that move us toward ecological fundamentals are essential if we are to 
build global food security, especially given the vagaries and unpredictability of 
global climate change.
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• Synthetic nitrogen fertilizer production emits around 41 million metric 
tons of Co2 per year.144

• From 1968 to 2008, worldwide fertilizer consumption increased more 
than 400 percent, rising from 31.6 to 156 million tons.145 

• Fertilizer runoff is a driving factor in the rise of dead zones in the ocean.  
Identified dead zones have sky-rocketed from 49 in the 1960s to 405 in 
2008.146 

Soil
• According to a Cornell University study: “The rate of soil erosion now 

vastly exceeds soil formation.  Soil is washed away ten times faster than 
it is replenished in the U.S. and 40 times faster in China and India.  In 
some areas of the great Plains, agricultural topsoil has decreased in 
thickness from 12 inches to less than four inches.  As a result of erosion 
in the last 40 years, 30 percent of the world’s arable land has become 
unproductive.”147 

• The International Soil Reference and Information Centre reports that 
46.4 percent of soils are at depletion levels that correspond with de-
creases in productivity.148 

Water
• Industrial agriculture uses 70 percent of the planet’s fresh water.149

• Industrial agriculture water demand exceeds supply; between 13 and 35 
percent of global irrigation withdrawals exceed the supply rate.150 

• According to U.S. EPA, agriculture contributes nearly 75 percent of all 
water-quality problems in U.S. rivers and streams.

• Many geographic regions are experiencing profound water scarcity, 
mainly in developing countries, and one-third of the world’s population 
now lives in water scarce countries.151 

• Since the Industrial Revolution, half of U.S. wetlands have disappeared 
and only 2 percent of the rivers and streams remain free-flowing.152 

Energy 
•	 Industrial food systems require 10-15 calories to produce and distribute 

one calorie of food.153 
• Another report shows that OECD food systems require 4 kcal to supply 

1 kcal of food in contrast to the one to one ratio of developing coun-
tries.154 

• The U.S. food system accounts for around 17 percent of U.S. energy 
consumption.155 

• In the U.S., 96 billion pounds of food is wasted annually, at the cost of 
300 million barrels of oil and 25 percent of the nation’s fresh water.156 

Biodiversity
• The Green Revolution resulted in the biodiversity loss of an estimated 

75 percent of the seed germplasm for the world’s leading crops.157 
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• FAO’s Leipzig Conference on Plant Genetic Resources concluded that 
monoculture cropping is the most significant cause of the decline in bio-
diversity and native seeds. For example:
• Prior to the Green Revolution, there were around 30,000 rice vari-

eties grown in India; today, there are about ten. 
• China historically boasted 10,000 varieties of rice; by the 1970s, 

that figure decreased to 1,000.  
• By 2000, Mexico had only 20 percent of its historical maize biodi-

versity remaining.   
• Historically, there were 7,000 varieties of apples in the U.S.; 6,000 

are now extinct.158 
• The U.S. was once considered the “epicenter of freshwater biodiversity” 

but species extinction rates are rising due to an increase in contami-
nated water and dead zones in the ocean: 37 percent of freshwater fish 
risk extinction, 51 percent of crayfish and 40 percent of amphibians are 
endangered and 67 percent of freshwater mussels risk extinction or are 
extinct.159 
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1.10  Civil Society and Non-Governmental Organizations 
working on Climate Change, Food/Agriculture and 
Environmental Issues (partial list)

1Sky
350.org
360 Degrees
A Seed
Accion Ecologica
Action Aid
African Biodiversity Network
Agribusiness Action Initiatives
Alliance for Climate Protection
Asociacion Chihlena de oNgs ACCIoN
Association de Recherche sur le Climat et L’Environnement
CARE
Center for Food Safety
Centro Ecologico
Chile Sustentable
Christian Aid
Climate Action Network International
Community Food Security Coalition
CSo Mechanism for UN Committee on World Food Security 
Diverse Women for Diversity 
Earth Island Institute
Earthjustice
Earthwatch Institute
Ecological Farm Association
Econexus
Environmental Defense Fund (EDF)
Eradicate Hunger
ETC group
Focus on global South
Food and Water Watch
Food Democracy Now!
Food First/Institute for Food and Development Policy
Friends of the Earth International (regional, national offices)
Funders Network on Transforming the global Economy
gaia Foundation 
global Justice Ecology Project
gRAIN
grassroots International
gREEN Foundation India
greenbelt Movement International
greenpeace International (regional, national offices)
grupo de Reflexion Rural
Heifer International
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Heinrich Böll Stiflung
IBoN International
IFoAM International Federation for organic Agriculture Movements (regional 
and national offices)
Initiative for Policy Dialogue
Institute for Agriculture & Trade Policy
Institute for Ecological Economy Research
Institute for Local Self-Reliance
Institute for Policy Studies
Institute for Public Policy Research (IPPR)
Institute for Sustainable Development (Ethiopia)
Instituto de Ecologia
International Commission on the Future of Food and Agriculture
International Development Economics Associates
International Fund for Agricultural Development
International Institute for Environment and Development
International Society for Ecology and Culture (ISEC)
MASIPAg, Philippines
More and Better
National Association for Nature Conservation
National Family Farm Coalition
Natural Resources Defense Council (NRDC)
Navdanya International
New Economics Foundation
New World Agriculture and Ecology group International
oakland Institute
our World is Not For Sale
overseas Development Institute
oxfam International
Pesticide Action Network (International and regional networks)
PICo
Post Carbon Institute
Practical Action
Rodale Institute
Reseau Action Climat-France
Rural Coalition
Save our Seeds
Sierra Club
Soil Association
South Centre
Sustainable Scale Project
Swedish Society for Nature Conservation
Terra Nuova
The Alliance for Climate Protection
The Cornucopia Institute
The Development Fund/Utviklingsfondet
The organic Center 
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Third World Network
U.S. Working group on the Food Crisis
Union of Concerned Scientists
Via Campesina 
Why Hunger
World Development Movement
World Economy, Ecology & Development
World Resources Institute
World Rural Forum
World Wildlife Fund
Worldwatch Institute
Wuppertal Institute
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PART TWo:  MIgRATIoN AND gENDER 
ISSUES: LINkS To CLIMATE CHANgE AND 
FooD SECURITY

2.1  Introduction

This section extends the trajectory of climate change and food security to demon-
strate how ecological destruction affects not only survival rights but also human 
rights.  Within this context migration and gender issues are discussed. 
 Environmental shocks and stresses, especially those related to climate 
change, are pushing millions of people to leave their homes and land.  As impacts 
of climate change worsen, migration density and patterns will escalate.  A 2010 
report by the International organization for Migration predicts an explosion in 
global migrant populations that could reach 406 million by 2050.1 
 The resulting mass displacement of people from their homes and land 
could fuel conflict and competition as access and availability to natural resources 
become strained.  As effects of climate change become more intensified—rising 
sea levels, unproductive land, flooding, droughts, water scarcity, and more—the 
additional competition for scarce resources and services will also be intensified.  
The challenge of how to respond to massive migrations of “climate refugees” is 
quite nearly as daunting as how to mitigate greenhouse gas (gHg) emissions that 
contribute to climate change. 
 This section reviews three categories of human migration and displace-
ment which includes chronic natural resource degradation; catastrophic natural 

Woman farmer harvesting matured cowpea pods. © IITA Image Library 
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disasters; and mitigation projects.  This report particularly focuses on land use 
changes related to mitigation projects. 

Foreign Land Acquisitions, or Land Grabs

This section focuses mainly on large-scale foreign land acquisitions (FLAs), dubbed 
“land grabs” by civil society groups.  This trend is fast becoming a dominant con-
tributor to massive migrations.  often justified on the basis of enhancing food secu-
rity or abating global warming, land grabs primarily impact the poorest and most 
vulnerable communities and can lead to tragic consequences.  For example, of the 
405 FLA projects reviewed by the World Bank only 37 percent grew food, and 
many of these projects were owned by foreign entities growing food for domestic 
populations.  The remaining projects were primarily devoted to biofuel crops and 
cash crops for export, leaving local populations landless and hungry.  
 
Gender Issues

Because women grow as much as 80 percent of food in developing countries while 
also functioning as primary caregivers for children, the elderly, and the broader 
community, climate change and food security policies must include comprehensive 
analyses on gender equality issues. 
 Climate change and environmental degradation impact women more im-
mediately and keenly in their everyday lives. Warming due to climate change and 
associated impacts—rise in sea levels, increase in droughts and floods and extreme 
weather occurrences, and more—impact women in a disproportional way as many 
provide most of the household food and subsistence and also work as the primary 
caregiver.  
 As industrial agriculture and globalization expands, women are increas-
ingly joining the ranks of migrant laborers.  often women are subject to low levels 
of protection in terms of wage levels, employment security, health and safety, and 
environmental standards and social security.  Women typically earn less than men 
for the same agricultural work.  For example, in Bangladesh, female fry catchers 
and sorters earn about 64 percent of what male fry catchers and sorters earn.2  
Additionally, representation of women in traditional labor institutions is weak.  
 Women play a central role in agriculture and are on the “front lines” ex-
periencing climate change-related impacts on natural resources.  Civil society can 
fulfill a pressing need to incorporate gender issues into climate and agriculture 
arenas in a comprehensive manner.  As author Liane Schalatek points out in a 
recent report, climate change policies of international institutions, such as the 
World Bank, currently address gender on a selective integration basis rather than 
“mainstreaming” gender into all policies and financial tools.  Schalatek elaborates:  
“….addressing climate gender mainstreaming expresses a commitment and fun-
damental obligation of the international community and its organizations, such as 
the World Bank, to make gender equality a guiding normative principle throughout 
their actions and operations.”3    
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2.2  Migration

Although there is a growing awareness of the perils of climate 
change, its likely impact on human displacement and mobility has 
received too little attention.4 - Antonio guterres, UN High Commis-
sioner for Refugees

We are already living in an age of consequences when it comes 
to climate change and its impact on national security, both broadly 
and narrowly defined…..[Rising sea levels and the disappearance of 
low-lying coastal lands] could conceivably lead to massive migra-
tions – potentially involving hundreds of millions of people. - The 
Center for a New American Security

Climate change will continue to provoke major humanitarian and displacement 
challenges.  Already, the effects of global warming are apparent.  over the last two 
decades, recorded natural disasters have doubled from 200 to more than 400 per 
year.  In 2008, as many as 20 million people may have been displaced by climate-
induced, sudden natural disasters according to the Norwegian Refugee Council.5  A 
2010 report by the International organization for Migration predicts an explosion 
in global migrant populations that could reach 406 million by 2050.  Beyond the 
contentious migration into Europe and the U.S., the report notes that South-to-
South migration is on the ascendency.6 
 Increasing incidents of dramatic weather events, along with a slow onset 
of natural resource degradation related to global warming will intensify competi-
tion for scarce resources.  As the Stern Review Report on Economics of Climate 
Change has observed:  “Climate change will lead to hundreds millions more people 
without sufficient water or food to survive or threatened by dangerous floods and 
increased disease.”7  The IPCC lists climate change impacts (with varying degrees 
of certainty) as:

• Melting glaciers
• Melting ice caps
• Melting sheet ice
• Rising sea-levels
• Changing rainfall
• More frequent drought
• More frequent heat waves

Human migration and displacement related to climate change can be identified in 
three ways:

1)   Chronic, Slow onset Natural Resource Degradation:  This is brought on by 
water and food shortages, land availability, and damage and depletion of 
community resources.

2)   Sudden, Catastrophic Natural Disasters:  According to the U.N. High Com-
mission for Refugees (UNHCR), this category impacts the largest numbers 
of displaced persons.  Recent flooding in Pakistan is an example of a sud-
den, catastrophic natural disaster.

3) Mitigation Projects/Land Use Changes:  The number of people forced to 
migrate due to mitigation projects and land use changes are difficult to 
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2.2.1  Chronic, Slow Onset Natural Resource Degradation

Migration due to chronic, slow onset of natural resource degradation is frequently 
related to mitigation projects/land use changes.  However, encroachment of rising 
sea levels on small island nations is perhaps the most vivid example of the phe-
nomenon of chronic natural resource degradation. Low elevation coastal zones are 
home to 10.5 percent of the world’s population.  At least 146 million people are 
directly vulnerable because they live at an altitude of less than one meter above 
sea level.8 
 The Maldives, an archipelago of almost 1,200 coral islands southwest of 
India, lies just 4.9 feet (1.5 meters) above sea level and is gravely threatened by 
rising sea levels due to global warming.  The IPCC forecasts a rise in sea levels of 
at least 7.1 inches (18 cm) by the end of the century.  In 2009, Maldivian President 
Mohamed Nasheed and his cabinet donned scuba gear and held a meeting about 16 
feet (5 meters) under water to illustrate the challenge for the future of most of the 
island’s almost 400,000 residents.9  
 Rapid glacier melting, happening at rates faster than scientists had pre-
viously projected, are beginning to affect populations in Central America, Sahel, 
ganges Delta, Mekong Delta, Nile Delta, Tuvalu, and Maldives.  glacier melts in 

quantify.  The factors for displacement include dam construction, expand-
ed industrialization and urbanization, and industrial agriculture projects.  
Many climate mitigation and adaptation schemes, including FLAs, fall into 
this category:  land use projects such as conversion of lands to food crops to 
be shipped to foreign lands, biofuels, or “biochar” crops (a term that refers 
to charcoal used as a soil amendment for agriculture).  

Box 6  Climate Migration and Displacement



Debbie Barker: The Wheel of Life

 

 

69

the South American Andes may affect 50 million people in 2050.10  The Inuit, who 
have lived in the Arctic for centuries have witnessed the effect of climate change 
for many years as ice is melting at an alarming rate.11  Several coastal villages are 
actively seeking new locations to move entire communities.12 
 The most startling scenario is in the region downstream from the Hima-
laya-Hindu kush mountain ranges, where approximately 50 to 60 percent of the 
world’s population depends on water supplies from that glacier melt.13  Although 
the initial claim that the glaciers would disappear by 2035 if melting continued at 
present rates was retracted by the IPCC, the situation is still extremely sobering.  
According to a group of university scientists, the 15,000 glaciers have receded 
by more than 20 percent in area since the 1960s (due to a combination of global 
warming and black soot particles due to air pollution).14 
 “Without doubt the main driving force behind the rapid melting of Hi-
malayan glaciers and formation of the catastrophic glacial Lake outburst Floods 
(gLoFs) is warming due to climate change.  The risk to lives and livelihoods in the 
fragile Hindu kush Himalayan region is high and getting higher,” cautions Madhav 
karki, the deputy director of the International Centre for Integrated Mountain 
Development.15 

2.2.2  Sudden, Catastrophic Natural Disasters

A sudden catastrophe is, scientifically, a misnomer as many of the unexpected floods, 
droughts, and other extreme weather events are the result of cumulative build up of 
climate change-related conditions that manifest in a sudden event, what is called 
near-term sudden climate change.16  When these disasters occur, they seem to ap-
pear out of nowhere and the only predictability is that they are unpredictable.  
 over the last two decades, the number of natural disasters on record dou-
bled from 200 to 400 per year with nine out of ten of the disasters being climate 
related. The Norwegian Refugee Council estimates that 20 million people may 
have been “displaced by climate-induced sudden-onset natural disasters in 2008 
alone.”17 
 According to a 2010 publication by the Royal Society, changes in the hydro-
logic cycle, influencing precipitation, drought, and heat waves are likely to have the 
most profound effects on the near-term sudden climate change events.20 The 2003 
heat wave in Europe led to serious health problems and even premature mortality 
for the young, sick and elderly.  Even climate projections that assume very limited 
controls on gHg emissions rates suggest that the temperatures experienced in 
2003 will be considered normal by the end of this century.19 

*     *     *

2.2.3  Mitigation Projects/Land Use Change

Foreign Land Acquisitions (FLAs) or Land Grabs

Large tracts of land within some of the poorest countries are being purchased by 
cash-rich countries primarily to provide food or fuel for their domestic populations.   
 FLAs are rapidly escalating, most notably in Africa, which has about one-
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third of the planet’s arable land.  A recent World Bank study reported that at least 
110 million acres of land was purchased in Africa by foreign entities in 2009 alone.  
(Prior to 2008, the average rate of land acquisition was 10 million acres per year.)  
Land acquisitions are continuing at a swift pace. More than 70 percent of these 
long-term land leases and purchases of land in Africa are concentrated in Mali, 
Libya, Sudan, Ethiopia, Madagascar and Mozambique.20  At least 20 additional 
African countries are considering similar schemes.  
 Dubbed “land grabs” by civil society groups, these land acquisition schemes 
result in mass displacement of people from their homes and lands.  Proponents of 
FLAs assert that only “marginal,” “idle,” or “degraded” land is available for acqui-
sition.  However, most land claimed to be idle or marginal are collective lands that 
have been used by local peoples for centuries.  Under the guidance of accumulated 
knowledge of generations, these ecosystems are a vital resource for water, food, 
medicinal plants and herbs, and other materials.  Additionally, these lands are re-
positories of plants and creatures that have continuously adapted to harsh weather 
and can serve as a vital reserve for genetic diversity needed for adaptation to 
drought, disease, and pests expected to increase due to climate change.  
 The majority of land leased or purchased under FLAs was being used by 
marginalized people including pastoralists, indigenous and tribal peoples, and 
small-scale farmers, and had been actively managed by these groups.  When inves-
tors take over the land, local people suddenly have no access to their traditional 
land and homes, and find themselves without livelihoods and access to basic sur-
vival resources.  Land disenfranchisement has particularly detrimental effects on 
women because the majority of small-scale farmers in Africa are women.  
 The increased competition for resources needed for daily survival gener-
ates social and political conflicts.  A recent conference on land grabs organized 
by the Institute of Development Studies (IDS), LANDac,21  and the Society for 
International Development (SID)—documented many conflicts—over water, land, 
livelihoods, and more—that are intensifying in regions where land grabs are taking 
place.22  

Justification for Land Grabs

FLA schemes are often justified under the claim that they provide food security and 
will lead to a reduction of gHg emissions.  However, the majority of FLA projects 
are growing food and fuel crops that will be exported back to rich nations.  These 
monoculture, industrial crops not only shrink biodiversity but require a high amount 
of chemical inputs which increase gHg emissions and deplete water, soil, and other 
natural resources.  
 Confirming that the majority of land is not used to grow food for local popu-
lations, a recent publication by the World Bank Rising global Interest in Farmland:  
Can It Yield Sustainable and Equitable Benefits?  reports:  “of the 405 projects 
with commodity data, 37 percent focus on food crops [for populations of rich na-
tions that acquired the land23], 21 percent on industrial or cash crops, and 21 per-
cent on biofuels, with the remainder distributed among conservation and game 
reserves, livestock, and plantation forestry.”24  The report also found that much of 
the land is left fallow, apparently purchased as a speculative investment.
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Box 7  What are the adverse consequences of FLAs?

False economic benefits
• Target countries are among the world’s poorest countries and not in a posi-

tion to refuse any investment, even if the terms are not ideal.
• Incentives granted to investors negate the claimed benefits. 
• Employment of highly mechanized production technologies with limited em-

ployment creation effects.
• Dependence on imported inputs.

Displacement, dispossession and impoverishment of small peasants and other 
marginalized communities
• Investors focus on countries where small farmers do not enjoy strong insti-

tutional protection or support. Small farmers lose their land mainly because 
of weak land governance and land rights protection.

• Limited labor rights and poor working conditions.
• Lack of information and transparency and no free and prior informed con-

sent of affected communities
• Greater burden for women as they grow most of the food and meet house-

hold needs, yet have fewer legal protections and limited participation in 
institutions and political activities.

• Greater food insecurity for affected communities and host country popula-
tions.

Foreign investors use most of the farmlands for the production of food, which is 
then shipped back to their own respective countries
• Other acquired lands are utilized for producing crops mainly for industrial 

use or producing animal feeds and not for human consumption. 
• Food insecurity is made worse when land and water resources are channeled 

to foreign-controlled farmlands at the expense of domestic smallholders.

Environment degradation
• The foreign farmland rush contributes to deforestation and the conversion 

of native forests and arable land to monoculture plantations, which leads to 
greenhouse gas emissions, soil erosion and degradation, water exhaustion, 
and the loss of biodiversity.

Social and political conflict
• FLAs could drive domestic competition for declining land and water re-

sources, or inflame existing social, ethnic, or political tensions.

Undue foreign political interference and influence
• Foreign control over large swathes of land could translate to undue influence 

over the host country’s internal political processes and economic policies.

Edited from IBoN International policy brief Addressing the Drivers of the glob-
al Rush for Farmland Acquisitions.
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Principle Drivers and Push Factors of Land Grabs

Corporations, foreign governments and investors from cash-wealthy countries are 
purchasing land at extremely low prices from cash-strapped countries.  (For coun-
try-by-country information on land grab deals in Africa, see (Mis)Investment in 
Agriculture, published by the oakland Institute.25)  often investors receive a range 
of incentives ranging from unlimited water rights to tax waivers.  For example, in 
Mozambique, where up to seven million hectares of land is potentially available for 
investors, western hedge funds are working with South African businesses to buy 
vast tracts of forest and farmland for investors in Europe and the U.S.26  Contracts 
show the government will waive taxes for up to 25 years even though few jobs for 
local populations will be created.
 Land acquisitions are funded through the World Bank’s International Fi-
nancial Corporation (IFC) and the Foreign Investment Advisory Service (FIAS).  
Barclays Capital (Uk), goldman Sachs (U.S.), and Morgan Stanley (U.S.) are 
some of the prominent private financial institutions that have already made land 
deals or are in the process of doing so.27  Hedge fund investors are also major play-
ers in the land grab rush.  The scarcity of food and water has attracted hedge fund 
investors and other speculators ready to exploit these dwindling commodities.  In 
2009 nearly 60 million hectares of African land were purchased or leased by hedge 
funds and other speculators.28  

Box 8  Aspects of Migration

There are many push factors hidden from public discourse that lead to mi-
gration. The following cases illustrate two different, yet related, factors that 
have led farmers from Mexico to the U.S.—global warming-related weather 
patterns, and the North American Free Trade Agreement (NAFTA).  They also 
reveal opportunities for civil society to coordinate across sectors and connect 
environmental, economic, and human rights aspects toward a common cause.  
 Climate: Mayan communities’ crops and tropical rainforests in the city 
of Lazaro Cardenas have suffered great damage by hurricanes Stan and Wilma 
(2005).  At the same time, this region has experienced an unprecedented 10-
year drought that has destroyed corn growing.  Many farmers have had to look 
for work in the U.S., either as agricultural day laborers or working odd jobs 
in urban centers.  During the December 2010 UNFCCC gathering in Cancun, 
Mexico, more than 200 Mayan farmers from this region protested peacefully 
demanding disaster relief payments promised by the Mexican government.29 
 NAFTA/Trade Agreements:  Between 1990 and 2005, the number of 
migrants from Mexico and Central America living in the U.S. without authoriza-
tion spiked from 2 million to an estimated 6.2 million.  Many of these migrants 
could be called “NAFTA refugees.”  NAFTA, which went into effect in 1994, 
lifted barriers to “free” agricultural trade between the U.S., Canada and Mex-
ico.
 As part of the condition for joining NAFTA, Mexico was required to 
drastically change its Constitution and abandon the traditional ejido system of 
communal land and resource ownership.  This system was created after the 
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Mexican Revolution to support traditional farming in Mexico.  Mexico was also 
forced to dismantle a system that had provided a guaranteed floor price for corn 
for Mexican farmers, which had sustained over three million corn producers. 
 As a result of NAFTA, Mexican farmers suddenly found themselves 
competing with an influx of cheap agricultural commodities produced by large-
scale, heavily subsidized U.S. producers.  Corn imports from the North grew 
17-fold between 1993 and 2001 and accounted for 25 percent of Mexican corn 
consumption.  This compared to a pre-NAFTA figure of 2 percent.  Within a year 
of NAFTA’s passage, Mexican production of corn and other basic grains fell by 
50 percent, and millions of peasant farmers lost a significant source of their 
incomes.30 Today, Mexico imports most of its corn from the U.S. 
 Facing dire poverty in the Mexican countryside, millions of farmers mi-
grated off their lands and made the wrenching decision to leave behind families 
and communities and head northward.  once in the United States, these mi-
grants often find jobs in the fields, performing backbreaking work for poor pay 
and without basic rights.  Thousands of others toil in industrial food processing 
plants, where conditions today resemble those depicted in The Jungle by Upton 
Sinclair at the end of the 19th century.

 The World Bank study shows that most of the projects originate from a few 
countries.  These include China, the gulf States (Saudi Arabia, United Arab Emir-
ates, Qatar, kuwait, and Bahrain) North Africa (Libya and the Arab Republic of 
Egypt), Russia, the United kingdom and the United States.  Agribusiness and indus-
try account for the largest share of investors, with agribusiness more specialized in 
food crops and industry in biofuels.  The origins of most investment are investment 
funds.  
 Several factors are spurring the sudden increase in FLAs—rising prices of 
food and food scarcity predictions, increasing demand for biofuels, and growing wa-
ter scarcity.   For example, countries such as Saudi Arabia have been forced to cut 
back on wheat and rice cultivation on domestic soil because water from aquifers 
is no longer being replenished.  Particularly for the Middle East and North Africa, 
FLAs serve as  both a “virtual water” and food supply investment. 

Relationship to Climate Change and the UNFCCC—the Clean Development 
Mechanism (CDM)

Many governments, industry, and investors view land purchases as a way to build 
options for growing food and harvesting water in the face of unpredictable shifts 
in weather associated with climate change.  The Clean Development Mechanism 
(CDM), established to finance adaptation projects and programs in developing 
countries particularly vulnerable to the adverse effects of climate change, provides 
incentive for land grab investments.
 As the main source of income for the UNFCCC Adaptation Fund, the CDM 
allows emission-reduction projects in developing countries to earn certified emis-
sion reduction (CER) credits; each credit is equivalent to one ton of Co2.  These 
credits can be traded and sold, and used by industrialized countries to a meet a part 
of their emission reduction targets under the kyoto Protocol.
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 Critics suggest that projects funded by the CDM are a smokescreen for 
business as usual.  Many view the CDM as a subsidy for some of the most pollut-
ing industries in the global South while providing a way for industrial countries to 
receive emission credits without making significant reductions on the home front.  
To illustrate, industries and governments from the North can earn CER credits by 
purchasing land in developing countries for biofuel crops and other projects.  Such 
projects tend to expand and intensify energy- and chemical-intensive production 
methods that result in further gHg emissions and harm natural resources such as 
soil and water.  Social harms also ensue.
 The CDM’s broad, and many would say inaccurate, definition of “degraded 
and degrading lands” opens up most of the world’s crop land, including most of 
Southeast Asia’s carbon rich peatlands, for land grab deals.   As already noted, often 
“degraded” lands are collective lands used by local peoples for centuries.  
 Currently, the CDM and other proposed climate adaptation and mitigation 
mechanisms provide perverse incentives that favor FLAs.  These land grab projects 
contradict ecological fundamentals and contravene human rights.  Most land grab 
deals protect and extend excessive energy, food, and water consumption patterns 
of a few rich countries.  Instead, climate change and food policies should be geared 
toward providing resources for ecological regeneration so that food and water can 
be nurtured on local lands and utilized by local populations.

The Role of Trade and Globalization

Although not often included in discussions of land grabs, trade and financial liberal-
ization policies also drive this practice.  For example, in response to  globalization 
policies and pressures, many developing countries have created “Special Economic 
Zones” (SEZs).  Under SEZs, foreign governments and individuals enjoy generous 
economic advantages such as tax exemptions; reduced or eliminated duty payments 
for import/export goods; and more.  Similar to FLAs, local populations are forced 
off their land in order to make way for SEZs.   
 In India, the situation is particularly dire.  Hundreds of thousands of farm-
ers are being forced off their ancestral lands because of SEZs. (In order to comply 
with WTo rules, the Indian government changed previous laws requiring Indian 
representation in business operations within India and adopted a regulation in 
2005 to allow foreigners to bid on business projects in India without having local 
partners.31)  SEZs are being converted from small-scale farms and businesses to 
massive sugar industry operations, textile factories, contract farming, and other 
enterprises.  The large-scale uprooting of farmers due to SEZs has displaced thou-
sands of families and resulted in violence.  Throughout India, government police 
forces have routinely assaulted and even killed some farmers and tribals protesting 
to defend their land.32 

Winners and Losers

Land grabs around the globe are a tragic reminder of gandhi’s axiom:  “Nature can 
look after the needs of people.  It cannot look after the greed of people.”  
 Foreign investors promised that jobs, food security, and economic develop-
ment would result from FLAs; however, these benefits have not been delivered and 
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instead have intensified social and environmental problems in the poorest coun-
tries.  The following case descriptions illustrate how these deals have resulted in a 
chain of loss of human rights, livelihoods, gender displacement, and other adverse 
social and environmental effects. (The following are quotes from field reporters’ 
contribution to the 2007 annual report of the Foreign Investment Review Board.33)  
 Liberia-Rice Project:  “Economic problems caused investors to encroach 
on fertile wetlands, in contravention of agreements reached with the community 
(which cannot be enforced), displacing 30 percent of the local population.  Com-
pensation is not offered to all who lost rights.  Four hundred full-time jobs have 
been created for unskilled workers (mostly ex-combatants) but there is concern 
about hiring foreigners who are willing to work for lower wages.  As a result of 
deforestation, more than 50 hectares of swamp have been silted from the first year 
of operations.”
 Mozambique-Sugarcane Project:  “only 35 to 40 [people] were employed 
full time plus some 30 on a seasonal basis [despite investor’s promise of 2,650 
jobs]. … Local people lost access to forest for fuel wood, game meat, and fish.  In-
vestors use the local water supply and roads without compensation; thus negatively 
affecting women who gather water.”  Due to increasing food riots, Mozambique has 
subsequently put a hold on land deals as further investigations revealed that land 
slated for acquisition included land vital to local communities’ basic needs. 

Land Grab Scheme Moves Forward

Despite the host of problems identified in the World Bank report already cited, the 
Bank continues to promote FLAs and argue that “win-win” scenarios can be created 
by establishing principles for responsible investment.  This view has gained allies by 
the investment community, host governments, foundations, and international institu-
tions such as the Food and Agriculture organization of the United Nations (FAo), 
the World Bank group, United Nations Conference on Trade and Development  
(UNCTAD), and the International Fund for Agriculture and Development (IFAD).  
 The newly minted Principles for Responsible Agricultural Investment that 
Respect Rights, Livelihoods and Resources created by international agencies are 
touted as guarantors that past harms will be corrected.  However, the principles 
are completely voluntary and unenforceable.  Even if these principles were strictly 
followed, many FLA projects contravene ecological principles.  Many contend that 
it is not credible to proclaim climate mitigation benefits from planting crops that 
require chemical and fossil fuel inputs.  This results in further gHg emissions and 
causes other environmental harms, including a loss of biodiversity via monocrop-
ping practices. 
 gRAIN, an international Ngo focused on farmers and food systems, provides 
a summary regarding food security, livelihoods, and social justice aspects:  “There 
is no possibility of a ‘win-win’ from what is fundamentally a transfer of lands from 
local communities to corporations and a transformation of small farms to industrial 
plantations.  No matter how it is framed, today’s land grab is in complete contradic-
tion with the movement for food sovereignty—the only meaningful way to ensure 
that everyone has safe and affordable food while providing decent livelihoods for the 
three billion or so food producers and food workers on the planet.”34 
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2.2.4  Way Forward

Migration is often the survival strategy of populations whose human security is threat-
ened. While the UNFCCC is pursuing mitigation solutions, it is clear that harmful 
consequences due to global warming cannot be avoided in the short-term; therefore, 
international institutions and governments need to identify safe havens for those who 
are most vulnerable to changes in climate and the environment in the near future 
and craft a long-term strategy to address migration in all forms.  IBoN International 
recommends the following actions to address the underlying drivers of land grabs:35 

• Re-establish or strengthen people’s control over resources:  People’s access 
to and control over productive resources is the foundation of food sovereignty.

• Prioritize the use of land and water resources for agricultural production 
geared toward meeting domestic food needs.

• Boost institutional and financial support for smallholder, locally based, bio-
diverse forms of agriculture.  

Additionally, there are a few key activities that civil society can engage in more fully:
• Work toward creating a Climate Refugee Protection and Resettlement 

Fund under auspices of the United Nations.
• Promote resources and capacity toward sharing information and developing 

climate-related risk plans.
• Ensure that access to basic rights of land, food, water, social justice, and 

equity are addressed in climate change policy proposals.  Such proposals 
should include migration provisions as elaborated in all human rights agree-
ments such as the UN Declaration on Human Rights, the International cov-
enants on Civil and Political Rights and on Economic, Social and Cultural 
Rights, and other such consensus documents.

Box 9  Principles for Responsible Agricultural Investment that Respects 
Livelihoods and Resources (FAO, IFAD, UNCTAD and the WBG)36 

1. Respect land and resource rights. Existing rights to land and associated 
natural resources are recognized and fully respected. 

2. Ensure food and security. Investments do not jeopardize food security but 
strengthen it. 

3. Ensure transparency, good governance, and a proper enabling environ-
ment. Processes for acquiring land and other resources and then making asso-
ciated investments are transparent and monitored, ensuring the accountability 
of all stakeholders within a proper legal, regulatory and business environment. 

4. Consultation and participation. All those materially affected are consulted, 
and the agreements from consultations are recorded and enforced. 

5. Responsible agro-investing. Investors ensure that projects respect the rule 
of law, reflect industry best practice, are economically viable, and result in 
durable shared value. 

6. Social sustainability. Investments generate desirable social and distribu-
tional impacts and do not increase vulnerability. 

7. Environmental sustainability. Environmental impacts of a project are quan-
tified and measures are taken to encourage sustainable resource use while 
minimizing and mitigating the risk and magnitude of negative impacts.
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2.3 Impacts on Gender

As Jacques Diouf, director general of FAo proclaimed at a recent press conference 
in Rome:  “gender equality is not just a lofty ideal, it is also crucial for agricultural 
development and food security.”37  
 Rural women are the backbone of agriculture throughout much of the de-
veloping world.  They produce half of the world’s food, and in some developing 
countries women produce as much as 80 percent of the food.38  It is estimated that 
women’s agricultural work produces 35 to 45 percent of gross domestic product 
(gDP) in developing countries.39 
 gender impact is still frequently ignored in policy designs and programs.  
The Committee on World Food Security acknowledged that women farmers receive 
only 5 percent of agricultural extension services worldwide.40  Although women 
dominate agricultural production, they earn only 10 percent of world income and 
own less than 1 percent of the world’s property.  Approximately 70 percent of the 
people who are chronically hungry in the world are women and girls.41 

Rice farmer in the Phillipines. © IRRI Images.

 Much of women’s work, including agricultural labor, is part of the informal 
economy and remains unpaid.  The value of this “care economy” is often unrecog-
nized within international policies and agencies and not considered when under-
taking climate change mitigation and adaptation measures. In order for women to 
achieve full equity and benefits, and to thoroughly normalize gender equality within 
climate change and agriculture policy circles, it is necessary to acknowledge and 
integrate unpaid sectors of work.
 Because women’s work in the informal sector is not measured as an eco-
nomic contribution, the only measure of women’s “progress” is based on an eco-
nomic growth paradigm that brings women into the formal, paid sector.  Many 
development policies, including those addressing climate change and food security, 
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are geared toward creating wage jobs, often within a narrow, export-led globaliza-
tion paradigm.  The view is that economic indicators, such as increases in gDP and/
or wage jobs, are an improvement for women’s rights and standards of living.  
 However, this is not uniformly the case, and the full impacts on women, chil-
dren, and communities need to be more fully examined.  For example, there have 
been serious implications for family and social life, women’s health, and exposure to 
violence and sexual harassment in the workplace in many developing regions that 
have industrialized and resulted in wage jobs for women.42 
 While the western world views industrial systems as progress, this outlook 
often reflects a western disconnect from nature and the environment.  Those in the 
global North frequently do not understand how patenting seeds or building a dam 
has anything to do directly with women.  However, as authors Dr. Vandana Shiva 
and Maria Mies write in their book Close to Home, “For women in the global 
South…, the ‘environment’ is the place where they live, and it encompasses every-
thing that affects their lives.”43 
 Depletion and lack of access to natural resources makes it harder to main-
tain agricultural productivity and increases women’s workloads, which can nega-
tively impact their health, reduce time to participate in decision-making processes, 
and add extra stress to caring for children and the elderly.  Warming due to climate 
change and associated impacts—rise in sea levels, increase in droughts and floods 
and extreme weather occurrences, and more—impact women in a disproportional 
way as many provide most of the household food and subsistence as well as being 
the primary caregiver.  Along with vagaries in weather, polluted oceans and rivers, 
scarcity of water, and degraded soils affect the income-generating capacity of vul-
nerable populations, creating more strain on women.  These multifaceted roles of 
women require comprehensive analyses on gender equality issues when addressing 
climate change and food security initiatives.

2.3.1 Women’s Role in Agriculture

Women are involved in all aspects of agriculture including crops, livestock, agro-
forestry, and aquaculture.  They are seed savers and breeders, growers, producers, 
processors, and marketers.  Women are also the primary guardians of traditional 
knowledge.  As noted, women produce more than half of the world’s food.  In sub-
Saharan Africa women represent 70 percent of agricultural labor.  About 60 per-
cent of people engaged in farming in South Asia are women.  In the Middle East, 
more than twice as many women work in agriculture as men.  Women also domi-
nate the agricultural landscape in many countries of the Caribbean and Central 
America.44 
 Work in agriculture takes on various forms of “income”—on-farm family 
labor, paid-in-kind (barter or labor exchange), self-employed (marketing of one’s 
produce), or wage labor (migrant or factory work).  According to the 2010 to 2011 
FAo report, The State of Food and Agriculture 2010-2011: Women in Agricul-
ture: Closing the gap for Development, women farmers have unequal access to and 
use of a wide range of agricultural resources.  The FAo assessment found that, in 
varying degrees, women lack access to land, livestock, mechanical tools, farm in-
puts and financial and extension services such as agricultural credits and technical 
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training in every region of the planet.  The pattern of gender inequity is repeated 
throughout different national, cultural, political, and religious conditions.45   
 gender disparity is due to a variety of factors that include the growing de-
mand for flexible and cheap farm labor, increasing pressures on and conflicts over 
natural resources, and the transfer of economic resources from small-scale farms 
to large agricultural enterprises.  other factors that contribute toward women’s 
disenfranchisement include increased exposure to natural disasters and environ-
mental changes—often related to climate change—along with lack of access to 
water, and an upsurge in occupational and health risks.
 It is estimated that if women had the same access to agricultural assets, 
inputs, and services as men they could increase yields on their farms and could raise 
total agricultural output in developing countries by roughly 2.5 to 4 percent.  This 
growth could lift 100 to 150 million people out of hunger, or 12 to 17 percent of 
people going hungry today.46 

Unpaid Labor and On-Farm Contributions

Most of women’s labor on family or community farms is unpaid, which in itself is 
not necessarily harmful to women.  Many societies value and honor the contribu-
tion of women’s work toward family and community.  However, women rarely have 
control over farm income and often patrilineal inheritance customs place women 
in vulnerable positions by denying them access to land ownership.  Also, because 
women’s contributions to family and community agriculture are part of the infor-
mal, non-wage economy women do not receive proper recognition for their eco-
nomic contributions and thus are excluded from decision making arenas, legisla-
tion, and policy constructs.  
 In the majority of patrilineal societies, a woman’s right to land expires auto-
matically in the case of divorce or death of her husband.  In North Africa,inheritance 
laws allow women to claim only half the amount endowed to men.  Due to familial 
or societal pressures, women often forgo their right to land in favor of their broth-
ers.  In some countries, legislation affirms a woman’s right to own land; however, 
customary practices restrict their ability to buy or inherit agricultural lands.  
 This lack of control over and impaired entitlement to land often implies 
restricted access to loans and social services, including agricultural extension ser-
vices and technical education.  This limits autonomy and decision making and, criti-
cally, curtails the ability to achieve food security.
 In an attempt to remedy gender inequality, some countries, such as South 
Africa and kenya, have begun to recognize the independent land rights of women, 
but reforms must be enacted more rapidly and comprehensively across a broad 
spectrum of nations. 
 Women are the safety nets and last resort for ensuring the survival of their 
families.  given increasing threats associated with climate change, along with 
growing food insecurity, it is likely that women’s unpaid work responsibilities will 
further intensify, especially in low-income, poor households.  This confluence of 
conditions only heightens the urgency to address the gender imbalance regarding 
women’s rights to ownership of land.
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Wage Labor in Agriculture

It is often assumed that women will gain equality and a higher standard of living if 
they enter the formal, paid agricultural economy—as day laborers, food processing 
workers, or if they engage in global economic value chains.  However, the relation-
ship between women’s formal, paid employment and unpaid work is a two-way 
street.  Paid employment can often provide critical household income, but can also 
subject women to exploitation in terms of poor pay, hazardous work conditions, and 
sexual harassment.  Also, engaging in employment outside of the home while still 
remaining as primary caretakers within the home can place additional physical 
and emotional burdens on women.  When household income increases as a result 
of women taking on a paid, wage job, this does not necessarily mean that the indi-
vidual situation of a woman improves.
 For instance, a study in kenya shows that increased participation of women 
in sugar production brought about significant income gains in overall household in-
come and food consumption. However, increases in women’s personal income were 
associated with decreases in their body mass index, because additional work and 
greater energy intensity of activities exceeded the concurrent increase in their 
caloric intakes.47   
 In some industrialized countries, and in many developing regions, women’s 
labor has shifted away from small-scale, localized farming systems toward large 
export-oriented agricultural enterprises.  This “feminization” of agricultural wage 
work is tied to global policies and trends that consolidate large-scale, export-ori-
ented farming operations and increase demand of cheap labor.  
 Concurrently, globalization pressures and trends have resulted in the de-
mise of trade unions.  A 2006 ILo report observes that “… deregulation, globaliza-
tion, and competitive pressure ... have been influential in, or have accompanied, the 
erosion of trade unionism and traditional forms of collective action…”48 

Migrant Labor

As agriculture industrializes and globalization expands, migrant labor is increas-
ing. Under the banner of “competition” and “comparative advantage,” there is a 
downward pressure on wages and an increase in more informal, “flexible,” employ-
ment contracts.49  The rapid expansion in Chile of contract labor on fruit export 
industrial farms resulted in more than a 20 percent increase in women agricultural 
workers between 1968 and 1994.50  Women are prominent in horticulture, flori-
culture, aquaculture, pig, and poultry sectors.  The labor force at shrimp processing 
plants in Argentina, Bangladesh, India, and the Pacific Islands is mainly comprised 
of women.  In Brazil, women are the main workers in poultry processing factories.  
In some regions, male migration has been largely responsible for the feminization 
of agriculture.  In China, high levels of male migration have increased the female 
proportion of the agricultural labor force.51  
 Most of the employment terms for industrial agricultural operations are 
temporary and often through third party contractors.  Under such conditions, wom-
en are subject to low levels of protection in terms of wage levels, employment secu-
rity, health and safety, environmental standards and social security.  Representation 
of women in traditional labor institutions is weak.
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 Existing data indicate that migration patterns seem to have gender char-
acteristics with men migrating more frequently than women, especially when it is 
cross-border migration.  However, globalization trends affecting migration patterns 
of men are also affecting women.  For instance, in Sri Lanka and the Philippines, 
female migrants are about 74 percent and 55 percent of total outflows, respec-
tively.52  It appears that the number of women migrating as independent workers is 
steadily increasing in other countries as well.

Wage Gap

Typically, women earn less than men for the same agricultural work.  In Bangla-
desh, women fry catchers and sorters earn about 64 percent of what their male 
counterparts earn.53  Acknowledging that data on wage gaps is difficult to gather, 
an FAo report says,  “It is interesting to observe that 90 percent of the wage gap 
between men and women in developed or developing counties is unexplained: in 
other words, it is attributed to gender discrimination.”54 
 In addition to contending with significant wage discrimination, women 
wage workers in agriculture are subject to higher rates of job instability than men 
and comprise the majority of low paid workers.  For instance, in South Africa, 
women represent 69 percent of temporary workers and in Tanzania, women com-
prise 85 percent of casual, low-wage workers planting, harvesting and grading on 
flower farms, while men occupy managerial positions.55

 
Violence, Health, and Safety

The high prevalence of women in low-paid employment with limited security leads 
to abuse.  Violence and sexual harassment in the workplace are more frequent under 
these conditions.  Men are usually supervisors and studies have shown that women 
often are forced to trade sex for job security and other employment benefits. 
 Women’s health is severely compromised in many low-wage, industrial ag-
ricultural jobs.  As an example, women who work in fish- and shrimp-processing 
experience arthritis and other negative health effects due to standing or sitting in 
wet, cold environments for 10 to 12 hours a day.  A study of the fish and shrimp 
industry in Argentina revealed that the majority of women had no medical or social 
coverage in these often seasonal or temporary jobs.  
 Women are the predominant workers in horticulture, where it is estimat-
ed that 170,000 agricultural workers die every year in workplace accidents and 
40,000 of these deaths are due to pesticide exposure.  Inadequate training, lack of 
protective gear, poor hygienic conditions, arduous physical demands, and long hours 
contribute to numerous health problems for women working in these fields.56 

Child Labor and Education

In many areas, gender displacement and discrimination overlaps with child labor.  
The ILo estimates that around 70 percent of child labor occurs in agriculture.57 
 According to the ILo’s global Report on Child Labour (2010), 60 percent 
of the 215 million child laborers work in agriculture.  It is estimated that 120 mil-
lion of these children are between the ages of five and 14.58  Farming and rural sys-
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tems are often outside of regulatory and review processes so existing regulations 
on child labor can be easily ignored.
 often women working in temporary or contract agricultural jobs do not 
have childcare options, so children are brought with them to the workplace.  When 
there is no income to send children to school, the only option is to send them to 
work.  often when household incomes are small, educational opportunities tend to 
go toward boys as they are viewed to have the best potential for earning income in 
the future.
 The situation for girls in agriculture seems to vary according to the cul-
tural, religious and ethnic traditions of the country.  In some cases, they may be 
discriminated against from the early stages of life, throughout their childhood and 
into adulthood.59  However, the precise magnitude of this discrimination is difficult 
to estimate because girls’ work in agriculture (like that of female adults) is often 
invisible, and their contribution is not given any specific economic value nor recog-
nized as work.

Effects of Trade Liberalization

globalization policies, such as those promoted in WTo rules, have led to reduced 
benefits for workers and increased job instability in what many in civil society refer 
to as a “race to the bottom.”  As already noted, a high proportion of newly created 
jobs are low-wage, temporary or seasonal contract jobs that do not provide any 
healthcare, and often there are no on-site medical facilities.60 
 Additionally, globalization policies favor industrial farming systems, which 
reduce the number of laborers needed.  Disappearing traditional farm work often 
forces women to move to overcrowded urban centers in search of low-paying, often 
degrading work.  Economic and trade liberalization and privatization of public 
goods and services have also led to the dismantling of many marketing services that 
were previously available to farmers.  Women farmers have been severely impacted 
by this loss. The decline in investment in rural infrastructure, such as farmer mar-
keting cooperatives, affects women’s access to markets. 
 In many regions, women-centered trades have been displaced as a result 
of trade policies.  For example, in Zimbabwe, a reduction in tariffs on imported 
clothing closed the domestic industry, which employed mainly women.  This rapid 
shifting of corporate and factory locations based on finding the lowest wage base 
and environmental standards continues to create instability for many women in 
wage-laborer jobs.61 
 Many believed that trade liberalization would open global markets that 
would benefit developing nation economies, but several studies and economic in-
dicators demonstrate that this has not been the case.  Most developing country 
farmers cannot compete with cheap, highly subsidized foreign food imports that 
have flooded their domestic markets.  (See Part III, Developing Country Indicators 
for more information on globalization’s impacts on developing country agriculture 
markets.)  Woman are especially vulnerable as agribusiness and commodity trad-
ers continue to consolidate and grow larger, and as developing country domestic 
markets are having to compete with cheap, highly subsidized foreign food imports. 
 Already faced with lack of access to credit, technologies, extension centers; 
restricted ability to land tenure, poor infrastructure, and increasing destruction of 
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natural resources such as water and land, women are facing greater pressures and 
are often forced to migrate to crowded urban centers for low-wage jobs, or to work 
as migrant laborers.  In the Philippines, a study reports that large agribusiness 
operations are pushing female farmers into increasingly less fertile land or being 
displaced to cities and tourist zones, where they may work as domestic workers or 
sex workers.62   
 Even if women’s husbands are able to successfully sustain a commercial, 
export-led farming operation, women often work unpaid on these commercial 
farms in addition to performing household work.  Any benefits of expanding into 
agricultural exports may not assist women.  There is evidence that even when a 
crop is traditionally female intensive, commercialization results in men taking over 
the production of that sector.  This was the case for groundnuts in Zambia, rice in 
The gambia, and leafy vegetables in Uganda. 

2.3.2  Way Forward

When women have more resources, the education, health, and nutrition of the 
whole family are positively enhanced.63  Many studies have shown that, in the hands 
of women, food is more likely to reach needy children.64  Equitable food distribu-
tion is not the only benefit that can be harnessed from increasing women’s access 
to resources and title.  Studies demonstrate that providing women with proper 
resources can lead to better environmental stewardship.  For instance, in ghana it 
has been shown that giving women land ownership rights is an incentive for them to 
adopt agroforestry, which is beneficial for environmental management.65 
 It is essential that gender analyses be taken into account when formulating 
policies intended to reduce gHg emissions, increase food security, and address hu-
man rights.  Effects of flooding, drought, yield losses, decreasing water availability, 
and other harms caused by global warming will mean extra hardship for farm-
ing and food provisioning activities, of which women play a central role.  Climate 
change intensifies the burden on women’s work—in both wage and non-wage con-
texts—and reduces their capacity to retain family structures and caretaking.  
 In climate change arenas, where many significant policies will be imple-
mented, civil society can help to more highly profile gender issues.  Women must be 
given more representation in decision making about climate change adaptation and 
mitigation strategies in the public and private sector.  organizations focused on gen-
der issues need capacity and resources to become more engaged in climate issues.
 As a 2010 Heinrich Böll Foundation report by Liane Schalatek states:  
“Women and men, due largely to their gender roles and respective rights (or lack 
thereof), have differing vulnerabilities to climate change as well as differentiated 
capabilities to mitigate emissions, adapt to and cope with climate change impacts. 
These differences need to be taken into account by creating gender-aware climate 
financing mechanisms and gender-equitable fund disbursement guidelines and cri-
teria.”66 
 Finally, often unrecognized within a gender context, Intellectual Property 
Rights (IPR) schemes of trade agreements such as the WTo usurp women’s sci-
ence, knowledge, and technologies relating to indigenous and traditional plant vari-
eties and cultivation.  (See Part I, Seeds Are Hope for more information on IPRs.)  
Women have been the ancestral seed and plant breeders and savers for centuries 
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and gender analyses must include documentation and recognition of women’s ag-
ricultural knowledge and safeguard their innovation.  Some recommendations of 
issues for civil society engagement include:

• Design gender-equitable agricultural labor programs and projects.
• Give priority to women’s access to education, information, science and tech-

nology and extension services.
• Improve women’s access, ownership and control of economic and natural 

resources through legal measures.
• Prioritize technological development policies targeting rural and farm 

women’s needs and recognize women’s specific knowledge, skills and expe-
rience in the production of food and the conservation of biodiversity.

• Support public services and investment in rural areas in order to improve 
women’s living and working conditions and rural employment opportunities,

• Extend legal rights frameworks for women agricultural laborers.
• Assess the effects of farming practices and technology, including pesticides 

on women’s health, and measures to reduce use and exposure.
• Reduce wage gaps and strengthen women’s participation within labor insti-

tutions.
• Improve social protections, health, security, and safety.
• Extend access to credit and agricultural extension services.
• Reform land rights and ownership practices.
• Include informal, unpaid work of women when developing policies and prin-

ciples.
• Ensure that gender equality is a guiding normative principle throughout ac-

tions and operations of international institutions.
• Strengthen the capacity of public institutions and NGOs to improve the 

knowledge of women’s involvement in farm activities.
• Strengthen women’s ability to benefit from market-based opportunities by 

market institutions and policies giving explicit priority to women farmers’ 
groups.
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2.4  Civil Society and Non-Governmental Organizations 
Working on Human Rights, Gender Issues, and Migration
(partial list)

Action Aid
African Biodiversity Network
Agribusiness Action Initiatives
AID/WATCH
Amazon Alliance
Amazon Environmental Research Institute
Amazon Watch
Americans for Financial Reform
Amnesty International
CARE
Center for Alternative Development Initiatives
Center for Economic and Political Research
Centro Ecologico
Center for Food Safety 
Christian Aid
Council of Canadians
CSo Mechanism for UN Committee on World Food Security 
Diverse Women for Diversity 
Eradicate Hunger
Eurodad (European Network on Debt & Development)
European Cross-Networking Space
Europeans for Financial Reform
Focus on the global South
Food First/Institute for Food and Development Policy
Funders Network on Transforming the global Economy
genderCC – Women for Climate Justice
global Justice Ecology Project
gRAIN
grassroots global Justice
grassroots International
greenbelt Movement International
grupo de Reflexion Rural
Heinrich Böll Foundation 
IBoN International
Indigenous Women’s Network
Institute for Agriculture & Trade Policy
Initiative for Policy Dialogue
Institute for Policy Studies
Institute for Sustainable Development (Ethiopia)
International Development Economics Associates
International Fund for Agricultural Development
International Institute for Environment and Development
International Labor Union
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Jobs with Justice
Jubilee USA Network
kiva
More and Better
National Community Reinvestment Coalition
National Day Laborer organizing Network
National Domestic Workers Alliance
National Family Farm Coalition
National People’s Action
Navdanya International
New Economics Foundation
New Rules for global Finance Coalition
New Way Forward
New World Agriculture and Ecology group International
oakland Institute
our World Is Not For Sale
overseas Development Institute
oxfam International
PICo
Polaris Institute
Practical Action
Rural Coalition
SocialWatch
Solidago Foundation
South Centre
Survival International
Tebtebba Foundation
Terra Nuova
The Development Fund/Utviklingsfondet
Third World Network
U.S. Working group on the Food Crisis
Via Campesina 
Why Hunger
Women’s Environment and Development organization
World Development Movement
World Economy, Ecology & Development
World Resources Institute
World Rural Forum
Worldwatch Institute
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PART THREE:  ECoNoMIC AND FINANCE 
SYSTEMS:  LINkS To CLIMATE CHANgE 
AND FooD SECURITY

3.1  Introduction

The intersections among finance, economic and trade policies, climate change, and 
food security are deeply intertwined, yet these issues are too often segmented 
into separate governmental and policy arenas.  As a result, policies and proposals 
frequently fail to encompass a broad systemic analysis, and at times, actions in one 
arena can thwart or contradict actions within another.  
 This section begins by discussing the fundamental contradiction between 
promoting an economic growth paradigm reliant on intensive resource extraction 
for intensive consumption and export, and the urgent need to reduce our hyper con-
sumption and resource destruction in order to lower gHg emissions.  For example, 
the raison d’être of international economic and trade entities such as the WTo is 
to stimulate and increase economic activity.  This goal is at odds with the UNFCCC 
goal of reducing actions that lead to global warming.  Currently, these two goals 
are on a serious collision course.  
 In our disconnected reality, consumptive societies function under the as-
sumption that humans operate the planet instead of the planet being operated by 
the  laws of nature.  However, the laws of nature always remind us who is in control, 
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or rather, who is not in control.  Powerful hurricanes, changing hydrological pat-
terns, eroding soils and increased pestilence are indicators that nature is ultimately 
in control.  To think societies can live apart from the laws of nature is not only hu-
bris, it jeopardizes the future of humans and other creatures.  Within this context, 
two aspects of the tension between paradigms are discussed:  

1)  The role of economic and trade institutions, and
2)  The role of the “casino economy.”

Tensions Between Economic Growth and an Ecological Debt

Notions of economic growth, including sustainable growth are discussed in this 
section.  The economic growth mantra repeated by most government and business 
leaders is based on current consumption and production patterns that are detached 
from the reality that we live on a planet of finite natural resources.  Almost two 
decades ago, in 1992, the sustainable development plan adopted at the Rio Earth 
Summit observed:  “The major cause of the continued deterioration of the global 
environment is the unsustainable pattern of consumption and production, particu-
larly in industrialized countries.”1   
 Despite this warning, societies have continued to consume.  World energy 
consumption has increased since 1992 and is expected to grow at a rate of 2 per-
cent a year until 2020.  Even the development of more efficient energy sources has 
not abated consumption or slowed down global warming.   Although the European 
Union achieved substantial economic growth in the 1990s without significant in-
creases in its consumption of fossil fuel, these gains in efficiency were offset by an 
increase in the volume of goods consumed and discarded.2 
 Further, contrary to popular perceptions, the economic growth paradigm 
has not provided equity or raised living standards for all—the proverbial “lifts all 
boats” claim has not come to pass.  Although per capita income has increased 3 
percent annually in 40 countries since 1990, more than 80 countries have per 
capita incomes lower than they were two decades ago.  Consumption for the aver-
age African household is 20 percent less than it was 35 years ago.3 
 Current rates of consumption and production within our finite sources sug-
gest the need to re-evaluate policies pursued in venues such as the UNFCCC and 
the WTo.  A central challenge is how to provide development space for poorer 
countries while reducing consumption  in the North (sometimes referred to as “de-
developing”).  Civil society has an essential role to play in advancing a transition 
toward economies and systems that respect and live within our planet of finite 
resources. 

Financial Markets and Speculating on Food Security

The policies and speculative aspect of financial markets have a dramatic influence 
on food security and poverty.  gambling on food commodities was a major factor 
leading to the 2007/2008 food crisis that resulted in the rise of extreme poverty 
levels by 130 to 150 million people.  According to the UN Special Rapporteur on 
the Right to Food, olivier De Schutter:  “A significant portion of the increases in 
price and volatility of essential food commodities can only be explained by the 
emergence of a speculative bubble.”4 
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 This section will review the relationship between the volatility of food 
prices and deregulation of financial markets that has occurred during the last few 
decades.  A discussion on how global trade rules constrain the ability of domestic 
governments to appropriately regulate their own financial sectors is also included. 

The Global Economy and Trade Policies

globalization, as already noted and as expressed through the WTo and other trade 
agreements, intensifies economic activity that is at odds with reducing global warm-
ing.  Current economic rules and policies favor, and enforce, patterns of increased 
consumption and energy use.  Societies need instead to construct economic and 
trade frameworks that align with the planet’s ecological and social imperatives. 
 Economic and trade regimes also greatly affect food security and rural de-
velopment.   These policies have extended an industrial agriculture system that has 
shifted societies from growing diverse food crops for primarily local consumption 
to now being dependent on the import/export global market.  To illustrate—prior 
to the adoption of liberalized trade policies, Haiti grew all of the rice needed for 
its population for many decades.  Today, it imports the majority of its rice.   An In-
ternational Monetary Fund (IMF) report states:  “Trade liberalization has contrib-
uted to a large increase in imports of rice. At the same time, domestic production 
has gone down substantially.”5  The consequences of reliance on rice imports were 
tragically evident after the 2010 earthquake.  The lack of local food stocks resulted 
in increased hunger and malnutrition.  

Way Forward

The connections among climate, food, and economic and finance policies provide 
unique opportunities for civil society to build a diverse movement to work toward 
common solutions on issues that seem disconnected from one another.  For ex-
ample, Ngos working on climate change fronts may benefit from more closely 
aligning with trade groups.  
 Similarly, civil society sectors campaigning on hunger and poverty can work 
with movements working for critical financial reforms.  Such campaigns could in-
clude advocating a different set of financial rules and standards for essential com-
modities, such as food, than for non-essential goods.

3.2  Tensions Between Economic Growth and Ecological 
Credit Debt

growth is touted as the universal economic cure-all, yet there is a fundamental ten-
sion between promoting economic growth and the need to reduce gHg emissions 
as well as maintain ecological harmony.  As author and environmental advocate 
Jerry Mander wrote recently in The guardian:  “Whether it’s the political left or 
right, obama, or Cameron, or Sarkozy, or Putin, or Wen, or Harper, or Miliband, or 
gingrich, or Palin, or any political candidate for any office, they’re all talking about 
the necessity to stimulate growth. … But there’s a missing link in the discussion, 
ignored by nearly everyone in the mainstream debate:  nature.”6 
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 Economies are linked to a finite amount of natural resources, yet most po-
litical leaders and societies carry on as though economic activity is not connected 
to any other reality—the reality that we live on a planet with finite resources.
 We are using up natural resources at a voracious rate.  “We are liquidating 
the earth’s natural assets to fuel our consumption,” says Lester Brown, founder of  
the Worldwatch Institute.7  A recent Living Planet report calculates that humans 
are using 30 percent more resources than the planet can replenish each year.8    
 Earth Policy Institute research reveals that lead and tin will last around an-
other 25 years based on current extraction rates.  Copper, iron ore, and bauxite will 
remain perhaps another half a century.  Two centuries of extraction have resulted 
in a planet where forests, oceans, marine life, minerals, and biodiversity in every 
sector is gravely depleted and, in some cases, on the brink of extinction.  
 Based on figures from 2005, global biodiversity has declined by nearly a 
third since 1970. Forests are disappearing at a rate of 13 million acres per year.  
Four-fifths of oceanic fisheries are fished at capacity or perilously near collapse.10  
 These are only a few examples of the many forms of environmental break-
down of the planet’s ecosystems and the depletion of life-sustaining resources.  
Clearly, societies are out of sync with a basic economic and market fundamental—
our demand is exceeding our supply. 
 Whether negotiating terms of trade or setting gHg emission targets, politi-
cal leaders might promote different policies under the realization that the world 
is heading for an “ecological credit crunch” far worse than the current financial 
difficulties.  Instead of linking human welfare to rates of linear consumption and 
crude indicators of economic growth, such as the gross National Product (gNP), 
our very survival depends upon our ability to give proper measure to the ecological 
integrity and distributional equity of commercial systems. 
 Inequitable distribution of wealth is sowing seeds of social division. Con-
sidering that the richest fifth of the world consumes 86 percent of all goods and 
services, while the poorest fifth consumes just over 1 percent, it is clear that parity 
has not been achieved by our current economic systems. 
 The U.S. Central Intelligence Agency (CIA) acknowledges the tensions:  
“The rising tide of the global economy will create many economic winners, but 
it will not lift all boats. … [It will] spawn conflicts at home and abroad, ensuring 
an even wider gap between regional winners and losers than exists today. ... [glo-
balization’s] evolution will be rocky, marked by chronic financial volatility and a 
widening economic divide. … Regions, countries, and groups feeling left behind will 
face deepening economic stagnation, political instability, and cultural alienation.  
They will foster political, ethnic, ideological, and religious extremism, along with 
the violence that often accompanies it.”11   

*     *     *

Not so long ago talk of a gross national happiness (gNH) indicator, which measures 
quality of life or social progress in a more holistic manner than gross domestic 
product (gDP), was a laughing matter in most policy circles, but some leaders are 
considering this measurement of prosperity.  For example, French President Nico-
las Sarkozy recently urged other government leaders to join a “revolution” in the 
measurement of economic progress according to the gNH indicator.”12  
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 In his November 2008 coronation address, Bhutan’s king khesar, deliv-
ered a message rarely, if ever, heard by the head of a nation-state:  “Yet we must 
always remember that as our country, in these changing times finds immense new 
challenges and opportunities, whatever work we do, whatever goals we have…ulti-
mately without peace, security and happiness we have nothing.” As part of the quest 
to follow the Happiness Indicator, the government of Bhutan is currently converting 
all of its agricultural production to agro-ecological systems.13   

What About Sustainable Growth?

The economist Herman Daly takes the critique of economic growth theories to 
another level by stating that even “sustainable growth” is impossible.  “To delude 
ourselves into believing that growth is still possible and desirable if only we label 
it ‘sustainable’ or color it ‘green’ will just delay the inevitable transition and make 
it more painful.”14 
 Daly points out that sustainable development is not the same as sustainable 
growth and that any serious discussion about reducing poverty or environmental 
harms must address redistributing consumption, and access to and use of natural 
resources (i.e., wealth redistribution).  Daly illustrates this point by insisting that 
the very concept of “sustainable growth” is an oxymoron in the context of the real 
world, with its finite ecosystem.  True sustainable development, on the other hand, 
is not stasis.  It relies upon qualitative growth (versus quantitative growth)—lead-
ing the economy to adapt and improve in knowledge, organization, wisdom, social 
institutions, and technical efficiencies, while keeping within the scale at which the 
ecosystem can function and regenerate. 

What Does This Mean for Climate Change Negotiations?

Climate change discussions relate to development issues and concepts of economic 
growth.  In order to reduce emissions to requisite levels, industrial societies need 
to stop consuming the majority of the planetary resources and developing countries 
need to raise standards of living in a sustainable manner.  A vision of global equity 
and sustainability must somehow emerge between the two processes.
 A primary area of contention at the UNFCCC negotiations revolves around 
the refusal of industrial nations to recognize their historical contributions to global 
warming.  From 1900 to 2004, with less than 20 percent of the global population, 
industrial countries emitted nearly 76 percent of gHg gases, with the U.S. leading 
by a substantial amount.15  Developing countries contend that any Co2 emissions 
targets must take this into account. In other words, rich countries should pay for 
their considerable past contributions to climate change.
 Within this context, development is a “difficult issue.”  Industrial countries 
must re-align their development model given that they are responsible for three-
quarters of historical gHg emissions.  As Martin khor, director of South Centre, 
succinctly puts it:  “The North has to show an example by changing its unsustain-
able patterns of resource use, production, and consumption, and assist the South in 
a joint quest for sustainable development.”16 
 However, developing country governments are often following the same ex-
tractive, economic growth model that inevitably leads to more gHg emissions and 
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further destruction of natural resources.  A report by the South Centre summarizes 
the challenge:  “Developing countries are faced with the enormous challenge of 
maintaining their ambition for socio-economic development and yet significantly 
reducing their emissions growth.  This has to be done by a radical paradigm shift in 
production systems, in economic and business models, that have yet to be tested or 
even devised.”17 
 Discussions permeating all international negotiations, whether on climate 
change or economic and trade issues, are currently operating from a framework 
that normalizes—rather than eliminates—global overuse and pollution of nature.  
This “developmentalist” framework serves to concentrate efforts on “rationing 
what is left out of nature.”18  Civil society can fill an essential policy need to con-
struct and advance new paradigms of development and sustainability.

What Does This Mean for Food Security?

In the case of food systems, expanding the industrial agricultural model as a miti-
gation and adaptation strategy maintains primacy in many policy circles largely 
because it fits into the dominant economic growth paradigm. 
 Most proposed solutions to climate change are based on providing mar-
ket “incentives”—i.e., investment opportunities for financial and industry markets.  
However, a multi-functional farming system provides limited prospects for massive 
financial return on investments.  These small-scale and diverse systems—designed 
to be self-reliant and function with few external inputs—do not fit the current no-
tion of economic growth.  This represents a challenge to international financial in-
stitutions striving for universal development programs.  As author and development 
specialist Wolgang Sachs has observed, “Development experts have myopia:  They 
do not see a society that has an economy but a society that is an economy.”19

3.2.1  The Way Forward—The Role of Civil Society

The familiar refrain that economic growth equals wealth creation, increased stan-
dards of living, and environmental stewardship is believed with religious fervor.  To 
speak of “limits” or to question the growth ideology is a political death knell and 
remains the road less traveled by government leaders.  As non-political actors, civil 
society can play an extremely beneficial role by challenging notions of “sustainable 
growth” and providing new constructs. 
 of particular value, providing frameworks that develop principles for sus-
tainable development in the South and for reducing consumption in the North based 
on ecological imperatives and planetary limits would be a significant task for move-
ments to undertake.  

3.3  The Casino Economy:  Speculating on Food Security

The mantra of modern-day markets is that financial markets allocate resources, or 
money, for the greater common good of society.  The theory is that stock markets 
better distribute risks and benefits of financial investments.  Traditionally, market 
fundamentals—supply and demand—set commodity prices.  However, the market, 
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then and now, fails to account for the supply side of finite natural resources.  
 Economic markets could get away with this miscalculation for awhile.  Dur-
ing the market-era of the Industrial Revolution, our planet was a resource-rich 
world, and there was seemingly an endless supply of wealth creation.20  In this 
“full” world, standards of living, in some regions of the world, rose dramatically.21 
 Today, however, we are facing a dramatically different situation of dwin-
dling natural resources and a potential collapse of planetary ecological systems.  
While the market claims to be the best indicator for determining pricing, the mar-
ket does not account for the indirect costs, and perhaps even some of the direct 
costs, of natural resource extraction.  In the real world and in real time, when 
waterways run dry and groundwater is sucked up at a rate faster than can be re-
plenished, people and the planet suffer.  In the market world, diminishing water 
resources is often viewed as an opportunity for investment.  
 The 2007/2008 dramatic rise in food prices that led to riots in the streets 
in vulnerable regions of the world illustrates how markets do not accurately reflect 
the truth about supply and demand, and how markets can simultaneously stimulate 
and then profit when the survival of millions of people is threatened.

Gambling On Food

The global food crisis of 2007/2008 is a prime illustration of how survival for mil-
lions of people is affected by financial speculation and markets.  According to the 
World Bank, global food prices rose by 83 percent from 2005 to 2008.22  In a UN 
report, olivier De Schutter, concludes that “a significant portion of the increases 
in price and volatility of essential food commodities can only be explained by the 
emergence of a speculative bubble.”  He reports that the increases in prices of ba-
sic food commodities and oil resulted in the rise of extreme poverty levels by 130 
to 150 million people.  “At least 40 million people around the world were driven 
into hunger and deprivation as a result of the food price crisis.”23 
 De Schutter notes:  “…supply and demand are insufficient to explain the 
full extent of the increases and volatility in food prices.”   For instance, the price of 
rice rose by 165 percent between April 2007 and April 2008, a magnitude difficult 
to explain by market fundamentals alone, especially given that rice supplies were 
not unusually low during this period.24  Nor is it feasible that food price increases 
were the result of per capita income growth that led to high demand for meat and 
related animal feeds in China, India, and other emerging economies as the Inter-
national Monetary Fund (IMF) purported.  FAo data shows that grain stocks had 
increased significantly and that China and India exhibited falling aggregate and per 
capita food grain consumption.25 
 Deregulatory policies are an important backdrop when reviewing the re-
cent food crises and volatility of agricultural commodity pricing.  Following the 
Wall Street Crash in the 1930s, regulations were introduced that limited specula-
tion on food (Commodities Exchange Act of 1936).  Traditionally, most financial 
actors in agricultural commodities were interested parties in agricultural products.   
This changed with the introduction of a series of deregulations, notably the Com-
modities Future Modernization Act (CFMA) of 2000, which opened the door to a 
new influx of speculators who had no direct connection to agricultural commodi-
ties. 
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 In recent testimony before Congress, hedge fund manager Michael Masters 
explained that institutional investors (pension funds, university endowments, sov-
ereign wealth funds, etc.) increased their investments in commodities futures from 
$13 billion in 2003 to $317 billion in July 2008, and the prices of 25 commodities 
rose by an average of 183 percent in those five years.26  “Commodities futures 
prices are the benchmark for the prices of actual physical commodities, so when … 
speculators drive futures prices higher, the effects are felt immediately in … the 
real economy,” according to Masters.27  
 De Schutter, Masters, and others who have examined the crisis determined 
that driving factors behind the sudden speculation were, in large part, due to the 
entry of large institutional investors such as hedge funds, pension funds, and invest-
ment banks into derivative markets comprised of food commodities.  Some market 
analysts propose that the food bubble was created when large numbers of  hedge 
funds and other institutional speculators entered the commodity markets in search 
of new investment opportunities after the U.S. subprime crisis and the Wall Street 
crash.  Analysts note that in 2007 trade in agricultural derivatives increased by 
32 percent.  Morgan Stanley estimated that the number of outstanding contracts 
in maize futures increased from 500,000 in 2003 to almost 2.5 million in 2008. 
A Lehman Brothers study just prior to its bankruptcy revealed that the volume of 
index fund speculation increased by 1,900 percent between 2003 and 2008.28 
 Most experts agree that unless market and financial reforms are made, the 
cycle will repeat itself.  Similar incidents have happened in single commodities.  In 
July 2010, the manager of Armajaro, a London-based hedge fund, acquired US $1 
billion worth of futures contracts for 241,000 tons of cocoa.  This represented ap-
proximately 7 percent of the world’s annual output of cocoa.  But more staggering 
is that the contracts were for delivery, meaning that Armajaro owned nearly all the 
cocoa beans sitting in warehouses throughout Europe.29 
 A UNCTAD report in 2009 observed:  “The trend towards greater finan-
cialisation of commodity trading is likely to have increased the number and relative 
size of price changes that are unrelated to market fundamentals.”30 

3.3.1  The Way Forward—The Role of Civil Society

As recent food crises have demonstrated, financial markets can have a significant 
impact on food security.  They can determine the very survival of people around the 
globe who live thousands of miles away from Wall Street, Bond Street, and power-
ful financial centers of the world.  
 Examining policies that determine the immense power of financial services 
and markets is of critical importance to environmental and survival and human 
rights issues. Bursting financial bubbles, stock market downfalls, and the general 
volatility of world financial markets of the last decade has emboldened several co-
alitions of labor, consumer, and other groups to work for reforms.  To find out more 
about the range of efforts and coalitions working on financial regulatory reform, 
see the list of organizations at the end of this section.
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3.4  World Trade Organization (WTO) Economic Trade 
Agreement—Economic Growth Uber Alles

The objective of international economic and trade entities such as the WTo is to 
stimulate and expand economic activity.  This goal is completely at odds with the 
UNFCCC goal of reducing actions that lead to global warming.  Even assuming 
that an ambitious, fair, and equitable UNFCCC agreement to reduce emissions is 
achieved, the goals would be breached by trade and finance agreements that con-
tinue natural resource exploitation and commerce, further increasing emissions 
and environmental destruction.  
 To begin with, the balance of power clearly tips toward international eco-
nomic entities such as the WTo, the World Bank and the IMF as they have mean-
ingful enforcement mechanisms.  Unlike other international bodies, including the 
United Nations, the WTo has extraordinary enforcement powers.  It has the abil-
ity to demand compliance from its members, and to coerce and force compliance 
where necessary by means of a variety of disciplines, penalties, and trade sanctions 
that can be so economically severe that even the largest nations must yield. 
 Similarly, the World Bank and the IMF have numerous tools—including the 
imposition of certain conditionalities upon borrower nations (known as “structural 
adjustment” programs)—that effectively enable the international finance commu-
nity to serve as an enforcement vehicle for the interests of lending nations. This 
presents a significant problem for most developing countries.  Many wish to address 
the crisis but may be hampered by certain World Bank and IMF policies, bilateral 
free-trade agreements, the WTo, or aid conditionality.31 
 The UNFCCC, however, lacks effective enforcement mechanisms, especially 
in light of the move by developed countries to shift away from the kyoto Protocol’s 
binding regime of emission reduction commitments toward a voluntary system in 
which each country makes pledges to reduce their emissions by a certain amount.

Relationship Between Trade Regimes and Climate Change

As noted already, one of the primary obstacles to achieving a meaningful UNFCCC 
agreement is that industrial countries are not addressing their historical respon-
sibility for gHg emissions when setting reduction targets.  Northern governments 
point to increasing emission rates in developing countries as a way to shift the 
responsibility of targets and timelines for gHg reductions.  
 However, developing country governments point to the tremendous increase 
during the last few decades of “outsourcing” pollution and gHg emissions.  WTo 
and other trade agreement policies encourage this trend as they inhibit the abil-
ity of member nation-states to set product and environmental standards.  This has 
generated a “race to the bottom” in which multinational corporations can now pit 
countries against one another to produce cheap goods with the predictable result 
of lowering environmental and labor standards.  It should be no surprise that gHg 
emission rates are increasing in low-wage, developing countries, and worldwide, 
given this trade and economic model. 
 of particular note, the WTo provides a mechanism by which nation-states 
can challenge policies aimed at reducing gHg emissions.  To illustrate: Mitsuo 
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Matsushita, a member of the WTo tribunal that ruled against the U.S. Clean Air 
Act in the WTo’s first dispute resolution case in 1996, notes that by signing the 
WTo, governments have already empowered the WTo to “allow Member Nations 
to challenge almost any measure to reduce greenhouse gas emissions enacted by 
any other Member.”32 

Relationship Between Trade Regimes and Food Security

While the speculation in agricultural commodities certainly contributed to a dra-
matic increase in hunger, the policies of institutions such as the WTo, the World 
Bank and the IMF have tremendous implications for food and livelihood security 
and rural economies.  
 Structural adjustment programs (SAPs) of the World Bank and the IMF, 
begun in the 1970s, dismantled many agricultural programs and practices in de-
veloping countries that engendered local self-sufficiency.  SAPs forced countries to 
convert to import/export-oriented agricultural production by requiring governments 
to reduce tariffs, dismantle government support programs for farmers, reduce or 
eliminate food reserves, and other similar measures. SAPs provided the prologue 
to a global industrial food system, but the WTo and other trade agreements further 
drove, and enforced, the import/export nail into the food coffin.  Established at the 
Uruguay Round negotiations in 1995, the WTo greatly expanded the traditional 
scope and power of previous trade agreements over agriculture.  
 The predecessor to the WTo, the general Agreement on Tariffs and Trade 
(gATT), had a very narrow mandate: to set quotas and tariffs for agriculture prod-
ucts.  other matters remained under the purview of national governments.  Though 
not without flaws, the gATT system allowed countries more flexibility to protect 
domestic markets from predatory “dumping” of subsidized items from foreign 
countries, and price gouging by a handful of corporate commodity traders.  The 
creation of the WTo changed all that.

Box 10  Minimum Access Requirements

The WTo “minimum access rule,” part of the Agreement on Agriculture, illus-
trates how this trade rules both dictates an industrial agriculture paradigm that 
contributes to increasing gHg emissions while also inhibiting a country’s ability 
to transition to climate and food security adaptation measures.   
 This rule dictates that member nations must accept imports of up to 
5 percent of the volume of domestic production in each commodity (based on 
1986-88 quota levels).  For example, a country like the Philippines, which is 
self-sufficient in its staple food—rice— is forced to open its market to cheap, 
highly subsidized U.S. rice exports because of the minimum access rule.  Such 
policies destroy the livelihoods of Filipino farmers and their communities and 
at the same time, impacts the country’s food security and self reliance.  This 
practice also renders American farmers more vulnerable to the volatility of the 
global pricing system.  In both the Philippines and the United States, the bias 
should invariably be to strengthen local production for local consumption and to 
reduce long-distance food shipments.
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 The WTo’s expanded power over agriculture limits the authority of mem-
ber governments to set appropriate national farm and food policies that protect 
their own farmers, consumers, and natural resources.  These limits, under the ban-
ner of dismantling “trade barriers,” have greatly expanded industrial farming in 
developing countries and compelled them to shift production away from food for 
local needs to production for export crops.   This has resulted in a loss of livelihoods 
for farmers, depressed rural communities, and increased food insecurity, environ-
mental destruction from industrial farming practices, social breakdown, and more.  
 Food security has been greatly impacted by WTo agricultural rules that 
forced developing countries to give up their few remaining national farm and food 
policies that provided livelihoods and domestic food security.   For instance, prior to 
the WTo, developing countries grew 90 percent of the food they consumed domes-
tically.33  Today, 55 percent of developing countries are net food importers.34  (See 
Developing Country Indicators for more data.)
 There are several WTo agreements that directly affect food production, 
food security. In effect, these policies determine who benefits and who loses from 
the global system.  The agreements include:  The Agreement on Agriculture (AoA); 
the Agreement on the Application of Sanitary and Phyto- Sanitary Standards 
(SPS); and the Agreement on Trade Related Intellectual Property Rights (TRIPs).
 other WTo agreements have indirect effects on agriculture, such as the 
Agreement on Technical Barriers to Trade (TBT), the Agreement on Trade Relat-
ed Investment Measures (TRIMs); the general Agreement on Trade in Services 
(gATS); and WTo basic principles: “Most Favored Nation” and “National Treat-
ment.” 
 It is not within the purview of this report to review how each of the WTo 
agreements affect agriculture; however, in sum, these agreements enforce and bol-
ster a global industrial food system that intensifies gHg emissions, environmental 
harms, and food and water vulnerability.  At the same time, economic and trade 
policies have disallowed many appropriate policy tools that can protect regional 
and communal food systems.  (See Minimum Access Requirements as one example 
of a WTo policy that impacts food self reliance.)
 Economic and trade policies have also led to the consolidation of multi-
national agribusinesses.  As of 2005, the top 10 commercial seed companies con-
trolled more than 67 percent of global commercial seed sales.35  Five grain trad-
ing companies control 75 percent of the world’s cereal commodity market and its 
prices.  The top 10 agrochemical companies control 80 percent of global pesticide 
sales.36  This increasing consolidation greatly affects food security as countries that 
were formerly food self sufficient now find themselves at the whim of global mar-
kets.  
 This consolidation has affected climate discussions as agribusiness wields 
a powerful influence within the UNFCCC.  Many of the same agro-industry actors 
who crafted WTo rules are driving climate change solutions toward industrial ag-
riculture systems. 
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Relationship Between Trade Policies and Financial Regulations

In times of financial crisis, governments face even more pressure to exploit natural 
resources recklessly for short-term revenues and often short-change investments in 
greener technologies and other climate programs.  
 And efforts to re-regulate financial sectors to prevent such abuses have 
moved slowly, with modest results.  A U.S. financial reform bill enacted in July 
2010, the Dodd-Frank Wall Street Reform and Consumer Protection Act, made 
some steps forward in certain areas, such as protecting consumers from financial 
sector fraud and abuse and in increasing the transparency of derivatives markets.  
But much unfinished business remains.  A key example is that policymakers haven’t 
even discussed the need to rollback the financial deregulatory rules in trade agree-
ments.  

Box 11  Developing Country Indicators

The following developing country indicators37 illustrate the destructive effects 
of trade and neoliberal economic policies imposed by the WTo, IMF, and other 
international financial bodies:

• An estimated 43 percent of the rural population of Thailand continues 
to live below the poverty line even though agricultural exports grew an 
astounding 65 percent between 1985 and 1995.

• In Bolivia, by 1990, following a half of a decade of the most spectacular 
agricultural export growth in its history, 90 percent of the rural popula-
tion earned less than a dollar a day.

• It’s estimated that over 350,000 rice and corn farmer livelihoods in 
developing countries are being destroyed due to a conversion of acreage 
devoted to cut flowers for export to western markets.

• The Chinese government estimates that 10 million farmers will be dis-
placed by China’s implementation of WTo agriculture rules. (Another 
200 million Chinese peasant farmers are estimated to also lose liveli-
hoods as a result of other implementations of trade liberalization and 
agriculture industrialization.) 

• Kenya was self sufficient in food until the 1980s; it now imports 80 per-
cent of its food.  Conversely, 80 percent of its exports are agricultural.

• In Nigeria, Ethiopia, Sudan, Kenya, Tanzania, and the region that was 
formerly Zaire, which account for 60 percent of the population of sub 
Saharan Africa, there has been a 33 percent decline in cereal output 
per capita and 20 percent decline in overall food per capita in less than 
a decade.  At the same time, all these countries saw rising agricultural 
exports per capita along with declining food output, and food consump-
tion per capita.

• India spent 1.37 billion rupees for foreign exchange for promoting flo-
riculture exports, while a mere .32 billion rupees were earned.  Export 
earnings from floriculture are only sufficient for India to buy one-fourth 
the food it could have grown. 
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 This problem was noted by the United Nations Commission of Experts, 
chaired by Nobel Prize winning economist Joseph Stiglitz:  “The framework for fi-
nancial market liberalization under the Financial Services Agreement of the gATS 
under the WTo and, even more, similar provisions in bilateral trade agreements 
may restrict the ability of governments to change the regulatory structure in ways 
which support financial stability, economic growth, and the welfare of vulnerable 
consumers and investors.”38   
 Most financial analysts view the Basel III banking rules, along with g-20 
and g-7 bodies, to be the pre-eminent arenas when it comes to setting global fi-
nance policies and rules. However, many working in the market sphere are unaware 
of the shadow influence that trade agreements have on domestic financial regula-
tions.  A press briefing that took place at the White House in 1997 reveals the close 
connection:  “The financial services talks are a little bit unusual in the way we 
pursue trade talks, in that this is essentially a joint venture between USTR [U.S. 
Trade Representative] and the Treasury Department. […] We had a joint negotiat-
ing team in geneva with Deputy USTR Jeff Lang and Assistant Secretary Timothy 
geithner from the Treasury Department.“39

 Also, while many view the primary function of the financial services rules 
in the WTo and other trade agreements as mechanisms to open up new markets 
in the South for banks, insurance companies, and other financial firms based in the 
global North, these rules may also constrain the ability of governments in the global 
North to re-regulate their own financial sectors.  Here are a few examples of how 
trade rules apply toward efforts for financial reform:

1) U.S. trade agreements and bilateral investment treaties prohibit the 
use of capital controls, even though these policy tools have been used ef-
fectively by numerous countries to prevent or mitigate financial crisis.  In 
the wake of the global financial crisis, there has been a resurgence in the 
use of capital controls and similar prudential capital account regulations 
in emerging markets as they attempt to cope with a mass influx of capital 
inflows and subsequent currency and asset appreciation.  

 Authoritative research recently published by the National Bureau of Eco-
nomic Research, the IMF, and elsewhere has found that limits on the inflow 
of short-term capital into developing nations can stem the development of 
dangerous asset bubbles and currency appreciations and generally grant 
nations more autonomy in monetary policymaking.  However, under U.S. 
trade agreements and bi-lateral investment treaties, foreign investors can 
sue governments in international court to demand compensation for alleged 
violations of these prohibitions on capital controls.40 

2)  The WTO’s financial services agreement places expansive limits on do-
mestic financial regulation.  According to Public Citizen’s global Trade 
Watch, these rules not only guarantee foreign financial firms and their prod-
ucts access to U.S. markets, but also include numerous additional rules that 
limit domestic regulation.  

 Certain forms of regulation are banned outright, whether or not they dis-
criminate against foreign firms.  For example, by signing on to a broad array 
of financial services, the U.S. government committed to not setting limits on 
the size of financial firms, the types of financial service one entity may pro-
vide or the types of legal entities through which a financial service may be 
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provided.  These WTo rules conflict with countries’ efforts to prevent banks 
from becoming “too big too fail” or erecting “firewalls” between different 
financial services to limit the spread of risk.  More than 100 countries have 
made WTo financial services commitments.  As noted already, WTo agree-
ments are legally binding and have strong enforcement capability.  

3)  Safeguard clauses for financial stability measures in the GATS and U.S. 
trade and investment treaties are weak.  In the gATS, for example, this 
clause starts by noting that countries shall not be prevented from establish-
ing financial service regulatory policies for “prudential reasons,” but then 
continues by stating: “Where such measures do not conform with the provi-
sions of the Agreement, they shall not be used as a means of avoiding the 
Member’s commitments or obligations under the Agreement.” Many legal 
experts, such as Professor Robert Stumberg, director of the Harrison In-
stitute for Public Law at georgetown University, have argued that the two 
sentences are self-cancelling (e.g., the second cancels the first).41 

Few legislators, market experts or Ngos realize the extent of trade rules requiring 
deregulation and liberalization of financial services.  Civil society can play a valu-
able role in bridging this disconnect of information and more closely align domestic 
financial reform work with relevant WTo and related policies.  

3.4  The Way Forward—Building New Civil Society Coalitions
 
Markets and Civil Society—Essential and Non-Essential Commodities Campaign 

A salient aspect of the WTo and other trade agreements is that food is treated as 
a non-essential commodity rather than as an essential good that is crucial for the 
survival of all humans.  As Lori Wallach, director of Public Citizen’s global Trade 
Watch, puts it:  “Food—like water—is not an optional product that consumers may 
choose to purchase:  food is the basis of life.  People without food die, while people 
without cars or tires walk, and people without ore use local materials.”42 
 Movements can play a unique role by advocating that a different set of 
financial rules and standards should apply for essential commodities than should 
apply for non-essential goods.  While this potential campaign may not be an ap-
propriate starting point for an “inside,” legislative reform strategy, it could be an 
effective “outside” theme that begins to push the margins of reform possibilities 
going forward.  

Aligning Trade and Climate Goals

A broader array of civil society movements need to become engaged in UNFCCC 
and other international fora policy discussions on funding mechanisms and policies 
for mitigation and adaptation measures that involve agriculture.  Civil society can 
play a central role in ensuring that funded projects maintain ecological, social, and 
cultural integrity.  In conjunction, a pioneering alliance of climate change, food and 
farming, and trade Ngos can establish principles that align economic and trade 
interests with the need to reduce global gHg emissions. 

“Food—like 

water—is not an 

optional product 

that consumers 

may choose to 

purchase:  food is 

the basis of life.” 

(Lori Wallach)



Debbie Barker: The Wheel of Life

 

 

105

Financial Reform Initiatives

Recently, numerous Ngos have joined forces in the U.S. and around the world to 
organize and advocate for financial reforms in response to global financial and 
economic crises.  The initiatives range from bank accountability, financial taxes, 
commodities speculation and international finance institutions.43 
 going forward, it will be important to extend these alliances to include 
more representatives from climate, environmental, human rights, trade and social 
justice sectors.  Highlighting the direct link between financial and economic poli-
cies to basic human rights, such as the right to food and water, can be a powerful 
global campaign.  Economic reform is not just a matter of enhancing standards of 
living, it is a matter of survival for most of the planet’s inhabitants.

 



106

Debbie Barker: The Wheel of Life

 

3.6  Civil Society and Non-Governmental Organizations 
Working on Trade and Economics (partial list)

Action Aid
Agribusiness Action Initiatives
Americans for Financial Reform
BankTrack
Center for Alternative Development Initiatives
Center for Economic and Political Research
Center for Food Safety
Citizen’s Trade Campaign
Econexus
ETC group
Eurodad (European Network on Debt & Development)
European Cross-Networking Space
Europeans for Financial Reform
Focus on global South
Food and Water Watch
Food First/Institute for Food and Development Policy
Friends of the Earth International (regional, national offices)
Funders Network on Transforming the global Economy
grassroots global Justice
grassroots International
Heinrich Böll Foundation 
IBoN International
Initiative for Policy Dialogue
Institute for Agriculture & Trade Policy
Institute for Ecological Economy Research
Institute for Local Self-Reliance
Institute for Policy Studies
International Commission on the Future of Food and Agriculture
International Development Economics Associates
International Forum on globalization
International Fund for Agricultural Development
International Institute for Environment and Development
Jobs with Justice
Jubilee USA Network
kiva
National Community Reinvestment Coalition
National Day Laborer organizing Network
National Domestic Workers Alliance
National People’s Action
Navdanya International
New Economics Foundation
New Rules for global Finance Coalition
New Way Forward
oakland Institute
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our World is not For Sale
overseas Development Institute
oxfam International
PICo
Public Citizen’s global Trade Watch
SocialWatch
Solidago Foundation
South Centre
The Development Fund/Utviklingsfondet
Third World Network
U.S. Working group on the Food Crisis
World Development Movement
World Economy, Ecology & Development
World Resources Institute
Worldwatch Institute
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