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Introduction

I'd like to talk with you about environmental rigk our world. In particular, I'd like to talk witlyou
about a grave, largely overlooked risk to our emwmnent — which very quickly becomes a grave risk to
China and to the Chinese people. It is not anexoadrisk, but a very real one. And a preciselapel
area of opportunity complements it.

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

In December 2010, world leaders convened in Cariousagree on a new international treaty to stop
global warming — but they failed. A similar sumnmtDecember 2009 Copenhagen also failed. Since
then, China has experienced its worst climate gigsn ever. Last summer, temperatures hit newshigh
in seventeen countries. The previous record wa0@v, with new highs in fourteen countries. Se th
trend is in the wrong direction. Worst of all, hoBmate experts estimate that few years remaiarbe
climate change becomes irreversibly catastrophic.

Yet China has been a leader in acting to addressvirld’s climate crisi§. For example, while the
world strains each year to accommodate about 8@minore people along with new greenhouse gas
(GHG) emissions for which they are inevitably rasgible, China leads the world in taking measures to
stabilize population. Were other countries todalIChina’s example in offering family planning and
choice, the world’s climate crisis would be greathsed.

China’s new Five-Year Plan promises to accelerdt@&’s “green transition,” which will be criticahi
enabling China to implement its target of a 40 %gpércent reduction in GHG-intensity by 2020. Most
commendably, this Five-Year Plan proposes a catb&n which will provide a mix of economic
incentives and rewards for industries and indivisida address climate priorities. Such a tax psasi
to accelerate the phase-out of coal over the leng.t

China will continue to be a world leader if it sessfully acts on its goals. But even if it doésyill be
insufficient to prevent climate disruption. Andfartunately, while climate disruption is predicteal
cause grave harm to all countries, the countryipred to endure the most harm is China, at least
according to one recent comprehensive sfudy.

! Dr. Robert Goodland is a tropical ecologist/envitental scientist. He served the World Bank Grasipead Environmental Adviser for
23 years. He drafted and persuaded the Bank fot adast of its mandatory social and environmengaféguard” policies; served as lead
editor of its best-selling 3-volumed "Environmenfalsessment Sourcebook"; and was elected presifiéhnt International Association of
Impact Assessment. At retirement in 2001, he seaslead advisor to H.E. Emil Salim, head of tix&dttive Industry Review of the
World Bank Group's oil, gas and mining portfolioe hivon the World Conservation Union's Coolidge award2008 for lifetime
achievement in environmental conservation.
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Now I'll briefly list a few common beliefs that amectually misconceptions. It is commonly believed
that the only way to stop global warming is for therld to set as its highest short-term priorite th
replacement of fossil fuel usage with renewablerggn@nd energy efficiency — even though this path
has been pursued for twenty years with little sasceThis has led to another misconception — wisich
that world is now locked into climate catastropivbjch destines the Chinese people to be victims of
GHG emissions attributable largely to rampant Wasteonsumerism. I'll describe several other
misconceptions in the course of this presentation.

Risk Analysis

A frightening risk of climate warming is that a odegree Celsius rise in temperature above optinmm i
a growing season is said to cause a 10% declimgaim yields® This is already happening in some
regions. Yet some eminent experts are warning oatastrophic four degree Celsius rise in global
temperature this century.Preventing this is a priority for the world, imm because of the decline in

grain yields that such rise in temperature woulivde

Developing sufficient levels of renewable energg anergy efficiency to keep temperatures from gsin
more than two degrees Celsius is projected toeigsteen trillion dollars and take decades to Itfsta
long past the several years that most climate éxpstimate remain before the tipping point fomelie
catastrophe. Even an increase of two degreesuSalsthe world’s average temperature is projetted
cause grave harm. So it is unlikely that China the rest of the world — can stop climate catadteo
by focusing only on renewable energy and energgieffcy.

The most commonly-used snapshot of the world’s rapthgenic GHG emissions shows that shorter-
lived ones account for only about 15 percent ddltahthropogenic greenhouse gas emissions, when all
gases are measured on a 100 year timeffafike figure for shorter-lived gases is signifidgrtigher
when each one is measured on a timeframe that chmsely matches its half-life — which, for example,
is about 10 years for methane. This fact is samegiinterpreted as raising the importance of adargs
shorter-lived gases. However, such an interpmtatioes not account for a dramatic factor that is
missed when one considers only the commonly-usapséiot of GHG emissions.

One reason why a dramatic factor in GHG emissiats gverlooked is that people examining GHGs
tend to focus on individual gases instead of pastend systems. In another field — that is, takel fof
nutrition and public health — a parallel miscongaptwvas detected by the internationally respected D
Junshi Chen, now senior research professor athime§e Center for Disease Control and Prevention, i
his work with Dr. T. Colin Campbell. Drs. Chen a@dmpbell are the lead authors of the well-known
China-Oxford-Cornell diet and health project, paftinded by the Government of China, and popularly
called the China Study. Before undertaking that project, Drs. Chen andnfilzell saw that most
studies of nutrition and public health focused odividual nutrients. Yet often, some studies oé on
individual nutrient would reach very different cdurions than other studies of the same nutrient, so
sound results were difficult to discern.

Conversely, Drs. Chen and Campbell used an epidegiial method in their China Study, focusing on
dietary patterns rather than individual nutrienfchis led them to uncover a significant result thad
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been largely overlooked — namely, a strong colmabetween consumption of livestock products (that
is, meat and byproducts) and chronic degeneraisegades such as coronary heart disease and cancers.
They attributed a low level of such diseases iralr@hina mainly to the traditional Chinese diet
followed in those regions. By calories, this dientains about 20% animal-based foods to 80% plant-
based foods, compared to a ratio of about 50 tm 20typical American diet. The traditional Chiees
diet contains about 1 percent of its calories m fibrm of animal protein versus about 10 percerd in
typical American diet.

When | served as lead environmental advisor atbdd Bank Group, my colleague Jeff Anhang and |
invited Drs. Chen and Campbell to present the tesiltheir China Study to World Bank Group staff,
in 1997. The China Study inspired Jeff Anhang ar&dto think that it provided a rationale for loagin
at patterns and systems in the environmental impaictivestock, rather than focusing on individual
species or sites, as do most environmental stodiegestock.

While Drs. Chen and Campbell used epidemiologyhas tmethodology, we used somewhat parallel
methods in the environmental world — namely, set@ssessment and lifecycle assessment. We started
with a sectoral assessment of the environmentahdnspof livestock, which we first circulated within

the World Bank Group, complemented by a seriespebfkers including Drs. Chen and Campbell. At
the end of our speakers’ series, the World BanHKighdd a new livestock strategy, which for thetfirs
time recommended that institutions "avoid fundiagge-scale commercial, grain-fed feedlot systems
and industrial milk, pork, and poultry productiof."

We then moved on to a lifecycle assessment of teenfpouse gas emissions attributable to livestock.
There, as in our sectoral assessment, and simildretfindings of Drs. Chen and Campbell, we found
that livestock products had dramatic impacts tlzat been widely overlooked. We wrote up the results
of our lifecycle assessment in \World Watcharticle — in which we estimate that livestock are

responsible for at least half of all human-causegghouse gas emissiofis.

Our article has become quite popular. For exampte have learned that it has been posted on the
official climate change website of the GovernmehtChina'? Elsewhere, UNESCO has reported:
"Goodland and Anhang [have] explained... what mayabarge-scale paradigm shift in the approaches
to mitigating climate changé® Though our article critiques the UN Food and Agfture
Organization (FAO), it invited us to deliver presations in Rome and Berlif. Chris Mentzel, CEO of
Clean Energy Maui LLC, has written that our anaysersuaded him that a one percent reduction in
meat production would have the same climatic efsdhree trillion dollars of solar energy finarei

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

° Goodland, 1999.
Y De Haan et al., 2002.
" Goodland and Anhang, 2009.

2 A Chinese friend wrote: "I am very excited tol tdu that your article has been posted on the &@mgnGovernment's official
Climate Change Website (http://www.ccchina.gov.ofewsinfo.asp?Newsld=20278)... This is a hugeohdmecause only high-
level Chinese policymakers' articles or speechesibowed on the website. The website attractdangl of eyeballs every day."
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demand for meat would increase by 58 percent. Wewen 2011, IFRPI started reporting a scenario
of up to 19.2% lower global meat consumption by®#3

Some people have trouble believing that eating ro@atcause the climate to change, let alone imperil
humanity. But they may not know that the worldgpplation of land-based livestock has grown six
fold since 1960, so close to sixty billion will b&gised in 2010 — and that:

* One quarter of land worldwide is now used for gngdivestock;
* One third of all farmable land is used for growfegd,;

* One fifth of the Amazon rainforest has been desttipyive times the area of England, mainly for
livestock and feed production; and

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

The largest factor in our analysis is completelycaunted in commonly-used estimates of GHG
emissions. It is the direct impact of livestock&spiration — or its reflection in carbon absomptio
foregone in land set aside for livestock and feeodpction. This perspective is supported by an
eminent team of scientists published in the joueikence stating:  “If... crops displace forest or
grassland, the carbon released from soils and agget plus lost future sequestration, generatdsoca
debt, which counts against the carbon the cropsrat%’

In our assessment, either carbon dioxide in lividssobreath or carbon absorption foregone becatise o
land set aside for livestock and feed productiorstthe counted. That's because reality no longer
reflects the old model of the Carbon Cycle, in wahghotosynthesis was said to balance respiration
perfectly. That made sense when there were rougdngtant levels of respiration and photosynthesis
on Earth. But respiration has increased exporintath livestock — while raising these animalssha
caused a dramatic decline in the earth’s photosyiaticapacity, along with large and accelerating
increases in volatilization of carbon in soil. $heality seems evident in a table published byFh®,
showing that today’s atmospheric carbon from trspiration of all organisms — along with oxidation
and erosion of soil organic matter — exceeds tpadity of photosynthesis to absorb such carfon.

The second-largest factor in our analysis is tHecefof methane — which is much greater than
commonly considered when it is measured on a temedrthat matches its half-life. Its half-life imet
atmosphere is only about 10 years, as comparedawitast 100 years for carbon dioxide. Therefore,
measured over a 20-year timeframe, methane hasbalglvarming potential 72 times that of carbon
dioxide. This perspective is supported by fourenr and former scientists employed by Agriculture
and Agri-Foods Canada, a Canadian Government depart who have stated: “The 20-year
accounting period may be a better reflection oftime scale for the GWP [global warming potentl]
CH, [methane] because of the growing urgency of glataiming.™® Yet the powerful influence of
methane is often misunderstood.

For example, some experts say that methane isatbest climate risk in livestock, and they priasti
measures for technical mitigation of methane attable to livestock — while overlooking more
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important risks in livestock. They neglect thetfdwat technology to mitigate methane emissionsifro
livestock can normally achieve only about a 10 getaeduction in methane emissions, and that this
technology is too expensive and impractical for nieestock.

Some experts say that levels of methane attribaitimbtattle show that sustainable livestock pradact
can be achieved simply by allowing the presentdrehdecrease in cattle production worldwide to
continue, while industry replaces that cattle paiun with pork and chicken production, whose giowt
need not be limited® However, this argument does not take into accaambon dioxide in the
respiration of pigs and chickens or its reflectiorcarbon absorption foregone in land set asiddffer
production of feed for pigs and chickens.

The importance of livestock respiration is seeihi@ broadly consistent metabolic rate of cattlgspi
and chickens alike. Each animal dissipates alvonttatts per kilogram to stay alivé. To reflect that,

a roughly constant amount of carbon dioxide pet ahweight of livestock is respired, regardless of
species.

Transportation fuels accounted for about 6 billions of carbon dioxide in 2009. In comparison, oarb
dioxide from the breath of livestock raised in 208&ounted for about 10 billion tons of carbon
dioxide. Not only are the approximately 10 billitems of carbon dioxide from the breath of livegtot
2009 invariable regardless of animal type, butdlae also billions more tons of GHGs that are noore
less invariable from these aspects of livestockipetion:

* GHGs from transporting each kg of livestock proguct
* GHGs from solid and liquid waste from livestock ahdir products;

* GHGs from the substantially higher amount of redfraging, cooking, and packaging of meat versus
alternatives; and

* GHGs attributable to carbon-intensive medical treait of millions of cases worldwide each year
of zoonotic illnesses (such as swine flu) and cierdegenerative illnesses (such as coronary heart
disease, cancers and diabetes) are linked to theuowtion of livestock products — but not to
alternatives?

Accordingly, about half the GHGs attributable te tlifecycle of livestock products are more or less
invariable, regardless of the type of livestock. hefiefore, while significantly more GHGs are

attributable to beef than to other meats becauseatife’s grazing, feed, enteric fermentation, and
manure management, that significance is much snthli®@ commonly thought — and no particular meat
product is likely to have a GHG footprint more tliZmpercent lower than any other.

As a result, replacing beef with chicken and poduld not result in any appreciable slowing of cliena
change. This point merits emphasis. In recentsy&zhina has allowed multinational food corponagio
to increase pork and chicken products in China lamge scale. This generates grave risk. Whiteay

be difficult for people to comprehend the climaitgky they may find it easier to understand that the
amount of grain required for producing any amouinfood from livestock is much higher than the
amount needed to feed people directly. This setmesontradict the thrifty aspects of traditional

2 steinfeld and Gerber, 2010.
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Chinese culture. While the world has managed ¢alyce enough grain to feed both people directly as
well as livestock, the world’s capacity to do seisdicted to decline as climate warming intensifie

China now imports about 80 percent of its soy bearabout 60 percent of the world’s soy bean
production — mainly for livestock feed. Much oistsourced from land in the Amazon and other fores
regions, deforested specifically to create padtrgrowing crops.

The grave risks in deforesting the Amazon have &gy inspired the restaurant chain McDonald’s to
announce recently that it would stop sourcing baefivell as soy feed for its chicken products, fthm
Amazon forest regiof This is a beneficial first step, but does notngarly far enough. In a press
release, McDonald’s refers to “sustainable beefhplying that by sourcing livestock and feed ougsid
the Amazon forest region, they become sustainablepnsumers can feel comfortable eating even more
livestock products than they do already. But nahis said in such marketing about the high GHG
footprint of livestock products, or the much loveimate risk of alternatives.

Opportunity

In our World Watcharticle, Jeff Anhang and | explain that almost éinéire goal of recent climate treaty
negotiations can be achieved by replacing one guafttoday’s products deriving from livestock (e.g
cows, pigs, and chickens) with alternatives. Maaild allow forest to regenerate on the vast acéas
land now set aside for cattle grazing and feed yehan for livestock. Regeneration of foresthe t
only known way to create new, large-scale capdoisequester today’s atmospheric carbon. If o
sequestered, then it will take at least a centargissipate. As a result, our case may be the only
pragmatic one available to stop global warmingha 5-10 years that many climate experts believe
remain before irreversible climate disruption.

China has commendably become a world leader impadieforestation within its borders. Climate risk
would be lowered if other countries were to foll@hina’s lead in this aréd. However, GHG
emissions and climate change are transboundaryjingethat they do not respect borders.

As long as countries such as Brazil continue nadtep and reverse deforestation, there is a need fo
countries — where possible — to go beyond jushgadib halt deforestation within their own borders.
Accordingly, there is an urgent need for the Gowent of China to phase out its imports of livestock
products and feed from countries where livestoolt #®d production are responsible for significant
amounts of deforestation — and where continuedymtimh does not allow for forest to regenerateirfas
Brazil).

Multinational food corporations act as if they dat tknow that China’s traditional diet is possibhet
best in the world — considering its environmergakial, and economic sustainability, as well asasse.

If the world followed China’s traditional diet, itdimate problems would be largely addressed, attle
in the short term. Further, if the world followé&hina’s traditional diet, there would probably be n
problem in feeding the world’s 9-10 billion peoghepected by 2050.

Instead, many of the world’s population who are alodady eating diets intensive in livestock praduc
are moving in that direction. Reversing the pnéseend could be the key to addressing climatengba
in the next 5-10 years. It could also be the keyatdressing health and economic risks — as
consumption of livestock products and associategsses have gone beyond their former association

2 McDonald's press release, 2011.

24 cf. Stern, 2009.



with affluence to become now also associated watlepty, in a phenomenon dubbed by some “the New
World Syndrome ®

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

People may not recognize it, but their habits tiende induced by fiscal measures and marketingghvhi
strenuously promote meat and dairy products. Fieeasures and marketing can promote alternatives
instead. And trying tasty new foods is normallysidered desirable. A carbon tax properly appiced
livestock products would help to encourage bettetsdwhile discouraging deforestation for livestoc
and feed productioff.

Meat and dairy substitutes can be promoted liké&alitechnology. Within a decade, manufacturers
have switched almost entirely from analog televisiand telephones to digital versions — propelled b
savings in materials and energy use, along witkrathprovements. Like digital technology, meat and
dairy substitutes can deliver better quality at dowcost, while fulfilling the world's priority of
preventing climate disruption.

Most land used for livestock and feed production oagenerate forest. In woody vegetation and the
soil beneath, much more carbon can be sequestendrt grasslands now set aside for grazing ardl fee
— as much as the increase in atmospheric carbae €880, according to James Hansen, the US
government’s top climate scientist.

Some argue that millions of poor people have ner@dttive to raising livestock for their livelihoads
But tens of millions of poor people’s livestock leagtied recently due to climate disasters. Repiacin
them would risk a similar fate for the new animalSupporting new livelihoods for those whose
livestock die in climate disasters would be les&yi Microfinance, mobile banking, computers, and
off-grid electricity have generated dramatic growtimany poor rural communities.

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

Conclusions

According to Lester Brown, founder of the Worldwatinstitute, the environmental think tank that
published our livestock-climate analysis, worldwalghropogenic GHGs can and should be cut by 80
percent by 2020. To do so, practically all meairit lve needed simultaneously: (a) revenue-neutral
carbon or GHG emissions taxes applied domesti@adty to imports, including livestock products and
feed; (b) prompt phase out of coal (unless its Gétdssions are sequestered); (c) prompt repeal of
subsidies for agrifuel from oilseeds and grain;) @dpulation stability; (e) vigorous transition to
renewable energy; and (f) large-scale regeneratidorests together with tree planting. Among thes

% Shell, 2001.

% The world average meat consumption was about &&ffyear in 2000, with USA's at 120 kg, OECD coigst at about 80 kg,
while China’s is now rising above 50 kg. Accordiegone estimate, a tax on meat equivalent to 60€Jf carbon dioxide (far less
than half the current petrol/gasoline taxes in m&uoyopean countries) would reduce beef consumgiiprabout 15 percent
(Wirsenius et al., 2011).



measures, only regeneration of forests and treatiptp could actually increase absorption of
atmospheric carbon on a large scale as is desjyenateded. Probably the only way this can occinyis
replacing a significant amount of livestock produeith alternatives.

In addition, our recommendation of a 25 percentaagment of livestock products with alternatives
could liberate as much as 40 percent of currenidvgrain production. This would be enough to
provide adequate calories and nutrients for moas tB billion people, an important objective if the
projection of a worldwide population of 9-10 billidoy 2050 is fulfilled. It would also make possibl
significant reductions in GHG emissions from foréses and concomitant biomass decay, which
inevitably accompany expansion of livestock andifeeduction. It would also result in less livedto
related methane from manure and from ruminantstrentinaerobic digestiod. Given the relatively
short half-life of methane and its high global warg potential, this would add to the short-term
reduction in atmospheric carbon available from negation of forest on land set aside for livestanki
feed production.

Renewable energy must still be increased on a Ilscgée to keep emissions and atmospheric carbon
down over the long term. But in the near term,n@htan become an even greater leader on climate
change than it is today by implementing carbon BIG3axes properly applicable to livestock products;
by phasing out its imports of livestock productsl divestock feed; and by vigorously revitalizing it
traditional diet, possibly adding some new meat daitly substitutes as a modern twist. After al, a
described in this presentation, replacing livestgokducts with substitutes is the only way for
governments, industry, and the general public bolatively to take to take a single, powerful agtio
reduce climate change quickly.
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