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INTRODUCTION 
 The environmental impact of the lifecycle and supply chain of animals raised for food has 
been vastly underestimated. Livestock activities have significant impact on all aspects of the 
environment, including air and climate change, land and soil, water and biodiversity. The impact 
may be direct, through grazing for example, or indirect, such as the expansion of soybean 
production for feed replacing forests in South America. Livestock’s impact on the environment is 
already huge, and it is growing and rapidly changing. Global demand for meat, milk and eggs is fast 
increasing, driven by rising incomes, growing populations and urbanization. 
 This paper aims to propose a solution to the impact of the livestock sector on environmental 
problems, taking into account the most recent and complete data available. 

LIVESTOCK AND THEIR BYPRODUCTS ACCOUNT FOR AT LEAST 51% OF ALL 
WORLDWIDE GREENHOUSE GAS EMISSIONS 
 The livestock sector emerges as one 
of the top two or three most significant 
c o n t r i b u t o r s t o t h e m o s t s e r i o u s 
environmental problems, at every scale from 
local to global. Fossil fuels top the list: oil, 
natural gas, and especially coal are indeed 
major sources of human-caused emissions of 
carbon dioxide (CO2) and other greenhouse 
gases (GHGs). But the life cycle and supply 
chain of domesticated animals raised for 
food have been underestimated as a source 
of GHGs, and in fact account for at least 
half of all human-caused GHGs. Robert 
Goodland, a former lead environmental 
adviser to the World Bank, and Jeff 
Anhang, a current adviser, suggest that domesticated animals cause 32 billion tons of carbon 
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From the paper “Livestock and Climate Change: What if the key 
actors in climate change were pigs, chickens and cows?”, Goodland 
R., Anhang J., 2009.



dioxide equivalent (CO2e), more than the combined impact of industry and energy (Goodland R., 
Anhang J., 2009).  
 Livestock’s Long Shadow, the widely-cited 2006 report by the United Nations Food and 
Agriculture Organization (FAO), estimates that 7,516 million metric tons per year of CO2 
equivalents (CO2e), or 18% of annual worldwide GHG emissions, are attributable to cattle, buffalo, 
sheep, goats, camels, horses, pigs and poultry. That amount would easily qualify livestock for a hard 
look indeed in the search for ways to address climate change. But Goodland and Anhang analysis 
shows that livestock and their byproducts actually account for at least 32,564 million tons of 
CO2e per year, or 51% of annual worldwide GHG emissions (Goodland R., Anhang J., 2009). 
 "If this argument is right," write Goodland and Anhang, "it implies that replacing livestock 
products with better alternatives would be the best strategy for reversing climate change. In fact, 
this approach would have far more rapid effects on greenhouse gas emissions and their atmospheric 
concentrations than actions to replace fossil fuels with renewable energy.” Their call to move to 
meat substitutes accords with the views of the chairman of the UN's Intergovernmental Panel on 
Climate Change, Dr. Rajendra Pachauri, who has described eating less meat as "the most attractive 
opportunity" for making immediate changes to climate change. Lord Stern of Brentford, author of 
the 2006 review into the economic consequences of global warming, stated that meat is a wasteful 
use of water, creates a lot of greenhouse gases and puts enormous pressure on the world's resources 
(Hickman M., 2009). 
 Consider that livestock uses 30% of the Earth’s total land mass, including nearly 50% of the 
U.S. mainland. The growing demand for animal farmland is responsible for 80% of Amazon 
rainforest destruction. (Palm oil production is second). With 160-million acres cleared or degraded 
annually for the animal industry, 40% of the rainforest will be destroyed in 20 years, affecting 
species survival and carbon sequestration. According to Goodland and Anhang's paper, returning the 
land currently used for livestock to natural vegetation and forests would remove 2.6 million tons of 
CO2e from the atmosphere, 4.2% of greenhouse gas (Goodland R., Anhang J., 2009). 
 

ENVIRONMENTAL, SOCIAL AND 
ECONOMIC SUSTAINABILITY 
        A key risk factor for climate change 
is the growth of the human population, 
projected to be roughly 35% between 
2006 and 2050. In the same period, the 
FAO projects that the number of livestock 
worldwide will double, so livestock-
related GHG emissions would also 
approximately double, while it is widely 
expected that GHGs from other industries 
will drop (Goodland R., Anhang J., 2009). 
This would make the amount of livestock-
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related emissions even more unacceptable than today’s levels. It also means that an effective 
strategy must involve replacing livestock products with better alternatives, rather than substituting 
one meat product with another that has a somewhat lower carbon footprint. Action to replace 
livestock products not only can achieve quick reductions in atmospheric GHGs, but can also reverse 
the ongoing world food and water crises. Because of the urgency of slowing climate change, 
Goodland and Anhang believe that recommending change directly to industry will be more effective 
than recommending policy changes to governments. Indeed livestock-related GHG emissions are a 
grave risk to the food industry itself. Disruptive climate events are forecast to threaten developed 
markets increasingly, and to result in even more harm to emerging markets, where the food industry 
is otherwise forecast to achieve its greatest growth, so a company’s self-interest might well be 
served by acting to slow climate change. 
 An incentive to respond to the risks and opportunities applicable to the food industry at large 
is that a food company can produce and market alternatives to livestock products that taste 
similar, but are easier to cook, less expensive, and healthier, and so are better than livestock 
products. These alternatives are analogs to livestock products such as soy and seitan beef, chicken, 
and pork; and soy and rice milk, cheese and ice cream. Worldwide, the market for meat and dairy 
analogs is potentially almost as big as the market for livestock products. Large organic-food 
companies could significantly scale up production and sales of analogs within a few years at a 
reasonable cost and with an attractive return on investment. And because meat and dairy analogs 
are produced without the GHG-intensive processes used in raising livestock, such as animals’ CO2 
and methane emissions, and usage of land for growing feed and grazing livestock, the analogs 
clearly generate a small fraction of the GHGs attributable to livestock products. 
 If production of meat and dairy analogs is significantly increased, then their costs will 
decline: a key advantage for at least as long as the present economic recession in many countries 
persists. Cost reductions will follow from economies of scale and increased competition among 
analog producers. For consumers who do not like meat and dairy analogs, protein-rich legumes and 
grains are readily available alternatives. By replacing livestock products with analogs, consumers 
can take a single powerful action collectively to mitigate most GHGs worldwide. Meat and dairy 
analog projects will not only slow climate change but also help ease the global food crisis, as it 
takes a much smaller quantity of crops to produce any given number of calories in the form of an 
analog than a livestock product. Analogs would also alleviate the global water crisis, as the huge 
amounts of water necessary for livestock production would be freed up. 

COWSPIRACY: THE SUSTAINABILITY SECRET 
 A recent documentary, Cowspiracy: The Sustainability Secret, funded thanks to a 
crowdfunding campaign and supported by Leonardo DiCaprio, promises to generate an epochal 
revolution in the environmental movement. The narrative follows the shocking, yet humorous, 
journey of an aspiring environmentalist, Kip Andersen, as he daringly seeks to find the real solution 
to the most pressing environmental issues and true path to sustainability. In his research towards a 
more sustainable lifestyle, he discovers data about the impact on the planet of the supply chain of 
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domesticated animals raised for food, indicating their agriculture’s 
environmental effects as the main cause of deforestation, water 
consumption, waste of resources and degradation. For instance, he 
finds out that one hamburger requires 660 gallons of water to 
produce – the equivalent of 2 months’ worth of showers! 
 This initial shock is accompanied by the discovery that the main 
environmental organizations (Greenpeace, Sierra Club, Surfrider 
Foundation, Rainforest Action Network, and many more) completely 
ignore this issue. Despite the alarm from scientific studies by high level institutions such as FAO 
and NASA partners, these data mysteriously pass over in silence, as if  there were a real conspiracy 
("cow" and “conspiracy”: “Cowspiracy”) that prevents publicly denounce. 
 Where does this fear come from? This question is the stimulus for the research behind this 
ecological documentary. The goal of the directors is precisely to shed light on the motivations of the 
most important environmental associations not to expose to the public these information and 
therefore not to include the need to reduce meat, fish and derived products consumption among 
the behaviours to change to save the planet.  
 A work that makes you think and which has already produced some results, as well as 
inspired thousands of people around the world towards more conscious choices, first of all for the 
environment but also for animals, victims of an unprecedented system of exploitation in history, 
absolutely unsustainable on all fronts. 
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