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Introduction 

I’d like to talk with you about environmental risk in our world.  In particular, I’d like to talk with you 
about a grave, largely overlooked risk to our environment – which very quickly becomes a grave risk to 
China and to the Chinese people.  It is not an academic risk, but a very real one.  And a precisely parallel 
area of opportunity complements it.  

I’ll start by setting out some basic facts on climate change, and some common misconceptions.  Next I’ll 
provide some risk analysis, describe some pragmatic opportunity for reversing climate change, and 
finish with some brief conclusions.   

In December 2010, world leaders convened in Cancun to agree on a new international treaty to stop 
global warming – but they failed.  A similar summit in December 2009 Copenhagen also failed.  Since 
then, China has experienced its worst climate disruption ever.  Last summer, temperatures hit new highs 
in seventeen countries.  The previous record was in 2007, with new highs in fourteen countries.  So the 
trend is in the wrong direction.  Worst of all, most climate experts estimate that few years remain before 
climate change becomes irreversibly catastrophic.   

Yet China has been a leader in acting to address the world’s climate crisis.2  For example, while the 
world strains each year to accommodate about 80 million more people along with new greenhouse gas 
(GHG) emissions for which they are inevitably responsible, China leads the world in taking measures to 
stabilize population.  Were other countries to follow China’s example in offering family planning and 
choice, the world’s climate crisis would be greatly eased.   

China’s new Five-Year Plan promises to accelerate China’s “green transition,” which will be critical in 
enabling China to implement its target of a 40 to 45 percent reduction in GHG-intensity by 2020.  Most 
commendably, this Five-Year Plan proposes a carbon tax, which will provide a mix of economic 
incentives and rewards for industries and individuals to address climate priorities.  Such a tax promises 
to accelerate the phase-out of coal over the long term.   

China will continue to be a world leader if it successfully acts on its goals.  But even if it does, it will be 
insufficient to prevent climate disruption.  And unfortunately, while climate disruption is predicted to 
cause grave harm to all countries, the country predicted to endure the most harm is China, at least 
according to one recent comprehensive study.3   

                                                      
1 Dr. Robert Goodland is a tropical ecologist/environmental scientist.  He served the World Bank Group as Lead Environmental Adviser for 
23 years.  He drafted and persuaded the Bank to adopt most of its mandatory social and environmental "Safeguard" policies; served as lead 
editor of its best-selling 3-volumed "Environmental Assessment Sourcebook"; and was elected president of the International Association of 
Impact Assessment.  At retirement in 2001, he served as lead advisor to H.E. Emil Salim, head of the Extractive Industry Review of the 
World Bank Group's oil, gas and mining portfolio. He won the World Conservation Union's Coolidge award in 2008 for lifetime 
achievement in environmental conservation. 

2 Ng, 2011.   

3 Wheeler, 2011. 
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Now I’ll briefly list a few common beliefs that are actually misconceptions.  It is commonly believed 
that the only way to stop global warming is for the world to set as its highest short-term priority the 
replacement of fossil fuel usage with renewable energy and energy efficiency – even though this path 
has been pursued for twenty years with little success.  This has led to another misconception – which is 
that world is now locked into climate catastrophe, which destines the Chinese people to be victims of 
GHG emissions attributable largely to rampant Western consumerism.  I’ll describe several other 
misconceptions in the course of this presentation. 

Risk Analysis 

A frightening risk of climate warming is that a one degree Celsius rise in temperature above optimum in 
a growing season is said to cause a 10% decline in grain yields.4  This is already happening in some 
regions.  Yet some eminent experts are warning of a catastrophic four degree Celsius rise in global 
temperature this century.5  Preventing this is a priority for the world, in part because of the decline in 
grain yields that such rise in temperature would deliver.   

Developing sufficient levels of renewable energy and energy efficiency to keep temperatures from rising 
more than two degrees Celsius is projected to cost eighteen trillion dollars and take decades to install 6 – 
long past the several years that most climate experts estimate remain before the tipping point for climate 
catastrophe.  Even an increase of two degrees Celsius in the world’s average temperature is projected to 
cause grave harm.  So it is unlikely that China – or the rest of the world – can stop climate catastrophe 
by focusing only on renewable energy and energy efficiency. 

The most commonly-used snapshot of the world’s anthropogenic GHG emissions shows that shorter-
lived ones account for only about 15 percent of total anthropogenic greenhouse gas emissions, when all 
gases are measured on a 100 year timeframe.7  The figure for shorter-lived gases is significantly higher 
when each one is measured on a timeframe that more closely matches its half-life – which, for example, 
is about 10 years for methane.  This fact is sometimes interpreted as raising the importance of addressing 
shorter-lived gases.  However, such an interpretation does not account for a dramatic factor that is 
missed when one considers only the commonly-used snapshot of GHG emissions. 

One reason why a dramatic factor in GHG emissions gets overlooked is that people examining GHGs 
tend to focus on individual gases instead of patterns and systems.  In another field – that is, the field of 
nutrition and public health – a parallel misconception was detected by the internationally respected Dr. 
Junshi Chen, now senior research professor at the Chinese Center for Disease Control and Prevention, in 
his work with Dr. T. Colin Campbell.  Drs. Chen and Campbell are the lead authors of the well-known 
China-Oxford-Cornell diet and health project, partly funded by the Government of China, and popularly 
called the China Study. 8  Before undertaking that project, Drs. Chen and Campbell saw that most 
studies of nutrition and public health focused on individual nutrients.  Yet often, some studies of one 
individual nutrient would reach very different conclusions than other studies of the same nutrient, so 
sound results were difficult to discern.   

Conversely, Drs. Chen and Campbell used an epidemiological method in their China Study, focusing on 
dietary patterns rather than individual nutrients.  This led them to uncover a significant result that had 

                                                      
4 Brown, 2011. 

5 New et al., 2011. 

6 International Energy Agency, 2010. 

7 See the chart at http://www.wri.org/chart/world-greenhouse-gas-emissions-2000 

8 Chen J. et al., 1990.  
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been largely overlooked – namely, a strong correlation between consumption of livestock products (that 
is, meat and byproducts) and chronic degenerative diseases such as coronary heart disease and cancers.  
They attributed a low level of such diseases in rural China mainly to the traditional Chinese diet 
followed in those regions.  By calories, this diet contains about 20% animal-based foods to 80% plant-
based foods, compared to a ratio of about 50 to 50 in a typical American diet.  The traditional Chinese 
diet contains about 1 percent of its calories in the form of animal protein versus about 10 percent in a 
typical American diet.   

When I served as lead environmental advisor at the World Bank Group, my colleague Jeff Anhang and I 
invited Drs. Chen and Campbell to present the results of their China Study to World Bank Group staff, 
in 1997.  The China Study inspired Jeff Anhang and me to think that it provided a rationale for looking 
at patterns and systems in the environmental impacts of livestock, rather than focusing on individual 
species or sites, as do most environmental studies of livestock.     

While Drs. Chen and Campbell used epidemiology as their methodology, we used somewhat parallel 
methods in the environmental world – namely, sectoral assessment and lifecycle assessment.  We started 
with a sectoral assessment of the environmental impacts of livestock,9 which we first circulated within 
the World Bank Group, complemented by a series of speakers including Drs. Chen and Campbell.  At 
the end of our speakers’ series, the World Bank published a new livestock strategy, which for the first 
time recommended that institutions "avoid funding large-scale commercial, grain-fed feedlot systems 
and industrial milk, pork, and poultry production."10   

We then moved on to a lifecycle assessment of the greenhouse gas emissions attributable to livestock.  
There, as in our sectoral assessment, and similar to the findings of Drs. Chen and Campbell, we found 
that livestock products had dramatic impacts that had been widely overlooked.  We wrote up the results 
of our lifecycle assessment in a World Watch article – in which we estimate that livestock are 
responsible for at least half of all human-caused greenhouse gas emissions.11   

Our article has become quite popular.  For example, we have learned that it has been posted on the 
official climate change website of the Government of China.12  Elsewhere, UNESCO has reported:  
"Goodland and Anhang [have] explained... what may be a large-scale paradigm shift in the approaches 
to mitigating climate change."13   Though our article critiques the UN Food and Agriculture 
Organization (FAO), it invited us to deliver presentations in Rome and Berlin.14  Chris Mentzel, CEO of 
Clean Energy Maui LLC, has written that our analysis persuaded him that a one percent reduction in 
meat production would have the same climatic effect as three trillion dollars of solar energy financing.15 

In 1999, the International Food Policy Research Institute (IFPRI) started reporting on a “Livestock 
Revolution,” in which demand for cereals would increase by 39 percent between 1995 and 2020, while 

                                                      
9 Goodland, 1999. 

10 De Haan et al., 2002. 

11 Goodland and Anhang, 2009. 
12 A Chinese friend wrote:  "I am very excited to tell you that your article has been posted on the Chinese Government's official 
Climate Change Website (http://www.ccchina.gov.cn/cn/NewsInfo.asp?NewsId=20278)...  This is a huge honor, because only high-
level Chinese policymakers' articles or speeches are allowed on the website. The website attracts millions of eyeballs every day."     

13 UNESCO, 2010, pp. 14-15. 

14 These presentations can be seen at http://awellfedworld.org/sites/awellfedworld.org/files/pdf/FAOConsult12-09.pdf and 
http://awellfedworld.org/sites/awellfedworld.org/ files/ pdf/GoodlandFoodIndustryBerlinJan2010.pdf.   

15 Mentzel, 2010. 
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demand for meat would increase by 58 percent.  However, in 2011, IFRPI started reporting a scenario 
of up to 19.2% lower global meat consumption by 2030.16 

Some people have trouble believing that eating meat can cause the climate to change, let alone imperil 
humanity.  But they may not know that the world’s population of land-based livestock has grown six 
fold since 1960, so close to sixty billion will be raised in 2010 – and that:   

• One quarter of land worldwide is now used for grazing livestock; 

• One third of all farmable land is used for growing feed; 

• One fifth of the Amazon rainforest has been destroyed, five times the area of England, mainly for 
livestock and feed production; and 

• When rainforest is burned, not only are GHGs increasingly emitted, but also the world’s largest 
carbon sink is steadily shrunk.   

The largest factor in our analysis is completely uncounted in commonly-used estimates of GHG 
emissions.  It is the direct impact of livestock’s respiration – or its reflection in carbon absorption 
foregone in land set aside for livestock and feed production.  This perspective is supported by an 
eminent team of scientists published in the journal Science, stating:   “If… crops displace forest or 
grassland, the carbon released from soils and vegetation, plus lost future sequestration, generates carbon 
debt, which counts against the carbon the crops absorb."17   

In our assessment, either carbon dioxide in livestock’s breath or carbon absorption foregone because of 
land set aside for livestock and feed production must be counted.  That's because reality no longer 
reflects the old model of the Carbon Cycle, in which photosynthesis was said to balance respiration 
perfectly.  That made sense when there were roughly constant levels of respiration and photosynthesis 
on Earth.  But respiration has increased exponentially with livestock – while raising these animals has 
caused a dramatic decline in the earth’s photosynthetic capacity, along with large and accelerating 
increases in volatilization of carbon in soil.  This reality seems evident in a table published by the FAO, 
showing that today’s atmospheric carbon from the respiration of all organisms – along with oxidation 
and erosion of soil organic matter – exceeds the capacity of photosynthesis to absorb such carbon.18  

The second-largest factor in our analysis is the effect of methane – which is much greater than 
commonly considered when it is measured on a timeframe that matches its half-life.  Its half-life in the 
atmosphere is only about 10 years, as compared with at least 100 years for carbon dioxide.  Therefore, 
measured over a 20-year timeframe, methane has a global warming potential 72 times that of carbon 
dioxide.  This perspective is supported by four current and former scientists employed by Agriculture 
and Agri-Foods Canada, a Canadian Government department, who have stated:  “The 20-year 
accounting period may be a better reflection of the time scale for the GWP [global warming potential] of 
CH4 [methane] because of the growing urgency of global warming.”19 Yet the powerful influence of 
methane is often misunderstood.   

For example, some experts say that methane is the largest climate risk in livestock, and they prioritize 
measures for technical mitigation of methane attributable to livestock – while overlooking more 
                                                      
16 Rosegrant and Msangi, 2011. 

17 Searchinger et al., 2009.   

18 FAO, 2006, Table 3.2. 

19 Dyer et al., 2011. 
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important risks in livestock.  They neglect the fact that technology to mitigate methane emissions from 
livestock can normally achieve only about a 10 percent reduction in methane emissions, and that this 
technology is too expensive and impractical for most livestock. 

Some experts say that levels of methane attributable to cattle show that sustainable livestock production 
can be achieved simply by allowing the present trend of decrease in cattle production worldwide to 
continue, while industry replaces that cattle production with pork and chicken production, whose growth 
need not be limited.20  However, this argument does not take into account carbon dioxide in the 
respiration of pigs and chickens or its reflection in carbon absorption foregone in land set aside for the 
production of feed for pigs and chickens. 

The importance of livestock respiration is seen in the broadly consistent metabolic rate of cattle, pigs, 
and chickens alike.  Each animal dissipates about two watts per kilogram to stay alive.21  To reflect that, 
a roughly constant amount of carbon dioxide per unit of weight of livestock is respired, regardless of 
species. 

Transportation fuels accounted for about 6 billion tons of carbon dioxide in 2009. In comparison, carbon 
dioxide from the breath of livestock raised in 2009 accounted for about 10 billion tons of carbon 
dioxide.  Not only are the approximately 10 billion tons of carbon dioxide from the breath of livestock in 
2009 invariable regardless of animal type, but there are also billions more tons of GHGs that are more or 
less invariable from these aspects of livestock production: 

• GHGs from transporting each kg of livestock product; 

• GHGs from solid and liquid waste from livestock and their products; 

• GHGs from the substantially higher amount of refrigerating, cooking, and packaging of meat versus 
alternatives; and 

• GHGs attributable to carbon-intensive medical treatment of millions of cases worldwide each year 
of zoonotic illnesses (such as swine flu) and chronic degenerative illnesses (such as coronary heart 
disease, cancers and diabetes) are linked to the consumption of livestock products – but not to 
alternatives.22  

Accordingly, about half the GHGs attributable to the lifecycle of livestock products are more or less 
invariable, regardless of the type of livestock.  Therefore, while significantly more GHGs are 
attributable to beef than to other meats because of cattle’s grazing, feed, enteric fermentation, and 
manure management, that significance is much smaller than commonly thought – and no particular meat 
product is likely to have a GHG footprint more than 25 percent lower than any other.   

As a result, replacing beef with chicken and pork would not result in any appreciable slowing of climate 
change.  This point merits emphasis.  In recent years, China has allowed multinational food corporations 
to increase pork and chicken products in China on a large scale.  This generates grave risk.  While it may 
be difficult for people to comprehend the climate risk, they may find it easier to understand that the 
amount of grain required for producing any amount of food from livestock is much higher than the 
amount needed to feed people directly.  This seems to contradict the thrifty aspects of traditional 

                                                      
20 Steinfeld and Gerber, 2010. 

21 Calverd, 2005. 

22 Russell, 2010. 
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Chinese culture.  While the world has managed to produce enough grain to feed both people directly as 
well as livestock, the world’s capacity to do so is predicted to decline as climate warming intensifies. 

China now imports about 80 percent of its soy beans – about 60 percent of the world’s soy bean 
production – mainly for livestock feed.  Much of it is sourced from land in the Amazon and other forest 
regions, deforested specifically to create pasture for growing crops.   

The grave risks in deforesting the Amazon have apparently inspired the restaurant chain McDonald’s to 
announce recently that it would stop sourcing beef, as well as soy feed for its chicken products, from the 
Amazon forest region.23  This is a beneficial first step, but does not go nearly far enough.  In a press 
release, McDonald’s refers to “sustainable beef” – implying that by sourcing livestock and feed outside 
the Amazon forest region, they become sustainable, so consumers can feel comfortable eating even more 
livestock products than they do already.  But nothing is said in such marketing about the high GHG 
footprint of livestock products, or the much lower climate risk of alternatives. 

Opportunity 

In our World Watch article, Jeff Anhang and I explain that almost the entire goal of recent climate treaty 
negotiations can be achieved by replacing one quarter of today’s products deriving from livestock (e.g., 
cows, pigs, and chickens) with alternatives.  This would allow forest to regenerate on the vast areas of 
land now set aside for cattle grazing and feed production for livestock.   Regeneration of forest is the 
only known way to create new, large-scale capacity to sequester today’s atmospheric carbon.  If it is not 
sequestered, then it will take at least a century to dissipate.  As a result, our case may be the only 
pragmatic one available to stop global warming in the 5-10 years that many climate experts believe 
remain before irreversible climate disruption.     

China has commendably become a world leader in halting deforestation within its borders.  Climate risk 
would be lowered if other countries were to follow China’s lead in this area.24  However, GHG 
emissions and climate change are transboundary, meaning that they do not respect borders.   

As long as countries such as Brazil continue not to stop and reverse deforestation, there is a need for 
countries – where possible – to go beyond just acting to halt deforestation within their own borders.  
Accordingly, there is an urgent need for the Government of China to phase out its imports of livestock 
products and feed from countries where livestock and feed production are responsible for significant 
amounts of deforestation – and where continued production does not allow for forest to regenerate (as in 
Brazil).   

Multinational food corporations act as if they do not know that China’s traditional diet is possibly the 
best in the world – considering its environmental, social, and economic sustainability, as well as its taste.  
If the world followed China’s traditional diet, its climate problems would be largely addressed, at least 
in the short term.  Further, if the world followed China’s traditional diet, there would probably be no 
problem in feeding the world’s 9-10 billion people expected by 2050.    

Instead, many of the world’s population who are not already eating diets intensive in livestock products 
are moving in that direction.   Reversing the present trend could be the key to addressing climate change 
in the next 5-10 years.  It could also be the key to addressing health and economic risks – as 
consumption of livestock products and associated illnesses have gone beyond their former association 

                                                      
23 McDonald’s press release, 2011. 

24 Cf. Stern, 2009. 
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with affluence to become now also associated with poverty, in a phenomenon dubbed by some “the New 
World Syndrome.”25   

Where people don’t know of China’s traditional diet, or they know of it but anyway have formed habits 
around eating meat and dairy products, they can replace those products with substitutes such as seitan-
based "chicken," soy-based "beef," nut-based milks, and coconut-based ice cream.  These are the types 
of products that companies such as McDonald’s should be marketing as sustainable foods, rather than 
beef and chicken products. 

People may not recognize it, but their habits tend to be induced by fiscal measures and marketing, which 
strenuously promote meat and dairy products.  Fiscal measures and marketing can promote alternatives 
instead.  And trying tasty new foods is normally considered desirable.  A carbon tax properly applied to 
livestock products would help to encourage better diets, while discouraging deforestation for livestock 
and feed production.26 

Meat and dairy substitutes can be promoted like digital technology.  Within a decade, manufacturers 
have switched almost entirely from analog televisions and telephones to digital versions – propelled by 
savings in materials and energy use, along with other improvements.  Like digital technology, meat and 
dairy substitutes can deliver better quality at lower cost, while fulfilling the world's priority of 
preventing climate disruption.  

Most land used for livestock and feed production can regenerate forest.  In woody vegetation and the 
soil beneath, much more carbon can be sequestered than in grasslands now set aside for grazing and feed 
– as much as the increase in atmospheric carbon since 1980, according to James Hansen, the US 
government’s top climate scientist.   

Some argue that millions of poor people have no alternative to raising livestock for their livelihoods.  
But tens of millions of poor people’s livestock have died recently due to climate disasters.  Replacing 
them would risk a similar fate for the new animals.  Supporting new livelihoods for those whose 
livestock die in climate disasters would be less risky.  Microfinance, mobile banking, computers, and 
off-grid electricity have generated dramatic growth in many poor rural communities.   

Agriculture is outdoors to a unique degree, exposing it to greater risk from livestock-related emissions 
than any other industry's risk from the same emissions.  So food industry leaders have a compelling 
commercial incentive to reduce these emissions.  Meat and dairy substitutes require no subsidies or 
offsets.  Consumers can buy more of them tomorrow.   

Conclusions 

According to Lester Brown, founder of the Worldwatch Institute, the environmental think tank that 
published our livestock-climate analysis, worldwide anthropogenic GHGs can and should be cut by 80 
percent by 2020.  To do so, practically all means will be needed simultaneously:  (a) revenue-neutral 
carbon or GHG emissions taxes applied domestically and to imports, including livestock products and 
feed;  (b) prompt phase out of coal (unless its GHG emissions are sequestered);  (c) prompt repeal of 
subsidies for agrifuel from oilseeds and grain;  (d) population stability;  (e) vigorous transition to 
renewable energy; and (f) large-scale regeneration of forests together with tree planting.  Among these 
                                                      
25 Shell, 2001. 

26 The world average meat consumption was about 40 kg/cap/year in 2000, with USA’s at 120 kg, OECD countries at about 80 kg, 
while China’s is now rising above 50 kg.  According to one estimate, a tax on meat equivalent to 60€/ton of carbon dioxide (far less 
than half the current petrol/gasoline taxes in many European countries) would reduce beef consumption by about 15 percent 
(Wirsenius et al., 2011).  
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measures, only regeneration of forests and tree planting could actually increase absorption of 
atmospheric carbon on a large scale as is desperately needed.  Probably the only way this can occur is by 
replacing a significant amount of livestock products with alternatives.    

In addition, our recommendation of a 25 percent replacement of livestock products with alternatives 
could liberate as much as 40 percent of current world grain production.  This would be enough to 
provide adequate calories and nutrients for more than 3 billion people, an important objective if the 
projection of a worldwide population of 9-10 billion by 2050 is fulfilled.  It would also make possible 
significant reductions in GHG emissions from forest fires and concomitant biomass decay, which 
inevitably accompany expansion of livestock and feed production.  It would also result in less livestock-
related methane from manure and from ruminants’ enteric anaerobic digestion.27  Given the relatively 
short half-life of methane and its high global warming potential, this would add to the short-term 
reduction in atmospheric carbon available from regeneration of forest on land set aside for livestock and 
feed production.    

Renewable energy must still be increased on a large scale to keep emissions and atmospheric carbon 
down over the long term.  But in the near term, China can become an even greater leader on climate 
change than it is today by implementing carbon or GHG taxes properly applicable to livestock products; 
by phasing out its imports of livestock products and livestock feed; and by vigorously revitalizing its 
traditional diet, possibly adding some new meat and dairy substitutes as a modern twist.  After all, as 
described in this presentation, replacing livestock products with substitutes is the only way for 
governments, industry, and the general public collaboratively to take to take a single, powerful action to 
reduce climate change quickly.   

Acknowledgements: I am most grateful to my co-author, Jeff Anhang, for two decades of collaboration 
and support. 
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