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Breathing Better: Linking Energy and GHG Reduction to

Health Benefits in China

By Kong Chiu, Yu Lei, Yanshen Zhang, and Dan Chen

at health benefits can be associated
with actions that reduce greenhouse
gas (GHG) emissions? How do GHG

reduction measures affect ambient air quality? Do
the costs of implementing these measures exceed
any short-term economic benefits? What are the
best multi-pollutant strategies for reducing green-
house gas emissions while improving air quality?
How can greenhouse gas reduction considerations
be integrated into existing or planned air pollution
programs? These are just some of the questions the
U.S. Environmental Protection Agency’s (EPA)
Integrated Environmental Strategies (IES) program
helps developing country policymakers consider."

Through the IES program, EPA builds capacity
around the world to cost-effectively manage green-
house gas and air pollutant emissions concurrently.
This is often referred to as “co-control.” IES focuses
on demonstrating and quantifying the mutual ben-
efits associated with energy and transport policies
and measures. This knowledge can then be used
by policymakers to understand co-control oppor-
tunities in and synergies between climate change,
energy and air quality management policies.

While GHG emissions are generally thought to
have no direct, short-term impacts on public health,
they are often emitted concurrently with other air
pollutants that have direct health impacts. The
fact that fossil fuel combustion leads to emissions
of both carbon dioxide and criteria air pollutants
creates a logical connection between policies that
manage GHG emissions and policies that manage
air quality. Since air quality directly affects public
health, it is not difficult to demonstrate the public
health benefits of certain GHG reduction measures
and policies. In fact, a large body of analytical work

has been conducted worldwide on the many co-
benefits associated with GHG reduction measures
(OECD, 2000; Burtraw et al., 2003).

CHINA'S AIR CHALLENGES

China’s rapid economic growth has created a dra-
matic expansion of energy production and con-
sumption, mostly from fossil fuels. As a result,
China’s rapid urbanization and growth is behind
the nation’s increasing emissions of greenhouse
gases and other air pollutants. Ambient levels
of criteria air pollutants, including particulates,
sulfur dioxide and nitrogen oxides significantly
exceed World Health Organization (WHO) stan-
dards in many Chinese cities. In some instances,
particulate and sulfur dioxide concentrations in
China’s urban centers are among the highest in
the world. Similarly, China’s GHG emissions are
among the highest in the world. In fact, recent
estimates suggest China has already overtaken or
may very soon overtake the United States as the
largest GHG emitter.

A newly released OECD study (2007) on envi-
ronmental indicators in China estimated that health
damage from air pollution in China cost the coun-
try anywhere between 1.8 to 4.7 percent of GDP.
Drawing from studies by Ho and Nielsen (2006)
and the World Bank (1997), the OECD report
cited that without major improvements in air qual-
ity, by 2020 China could lose up to 13 percent of its
GDP to health effects, which include:

* 600,000 premature deaths in urban areas;
* 9 million person-years of work lost due to air
pollution-related illness,
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BOX 1. Energy Options and Health Benefits Analyses in
Shanghai and Beijing

Integrated Assessment of Energy Options and Health Benefits for Shanghai, China: a co-benefits anal-
ysis of energy and air quality policies and measures in Shanghai. Local technical team members included
the Shanghai Academy of Environmental Science and Fudan University. The Shanghai Assessment was
completed in 2001 and demonstrated that certain industry and power sector measures could simultane-
ously reduce greenhouse gas emissions, and emissions of SO,, NO, and PM, , while yielding substantial,
quantified, public health and economic benefits. Results from this analysis influenced the development of
Shanghai’s Tenth Five-Year Year Plan.

Energy Options and Health Benefits for Beijing Case Study: a co-benefits analysis of energy and air
quality measures to support the 2008 Beijing Olympics, was launched in Beijing in 2002. Local technical
team members included Tsinghua University and the Peking University Health Science Center. Results
from this analysis indicated that SO, and NO, concentrations would reach the city’s goals by 2008 if all
of the measures included in the scenarios (derived from the Beijing Olympic Action Plan) were imple-
mented. However, additional policies and measures would be needed for the city to reach its targets for

fine particles.

* 20 million cases of respiratory illness per year;
and,

* 5.5 million cases of chronic bronchitis and health
damage.

In many countries, including China, policies that
address energy and climate change are often man-
aged separately from air pollution control policies.
This makes it difficult for policymakers to adopt an
integrated or multi-pollutant approach to manag-
ing emissions. For example, China’s most recent
Five-Year Plan includes a goal to reduce energy
intensity by 20 percent by 2010 and a goal to reduce
sulfur dioxide (SO,) emissions by 10 percent. The
lead agency for implementing the energy intensity
goal is China’s National Development and Reform
Commission (NDRC) and the lead agency for
implementing the Total Emission Control policy to
reduce SO, emissions is the State Environmental
Protection Administration (SEPA). While the gov-
ernment appears to treat these as two unrelated pol-
icies, China’s heavy reliance on fossil energy creates
powerful linkages and potential synergies between
energy intensity and SO, emissions. Both policies
clearly have implications for GHG emissions.

EPA’s ongoing IES work in China seeks to
shed light on linkages between the energy inten-
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sity and SO, policies by quantifying the related
energy, GHG, air pollution and health benefits of
measures that meet their targets. Other co-benefits
may also be examined. The IES-China program
was launched in 1999 under a statement of intent
between EPA’s administrator and SEPA’s minis-
ter in conjunction with the U.S.-China Forum on
Environment and Development. Since that time
EPA has teamed with local partners to quantify the
benefits, including greenhouse gas reductions, of
energy and transport programs in China—initially
with studies in Shanghai and Beijing that were well
received by municipal governments. (See Box 1).
The most recently completed phase of U.S.-China
collaboration on IES is a national-level assessment
of air quality, public health and economic impacts of
clean energy and transportation strategies in China.
It is part of a broader effort by EPA to support inte-
grated planning and multi-pollutant approaches to
environmental management in China.

OVERVIEW OF ENERGY SCENARIOS
AND ASSUMPTIONS

The IES China National Assessment examines
the air quality and public health impacts of clean
energy and transport sector strategies in China



TABLE 1. Summary of Business as Usual and Climate Change Policies

Scenarios
BAU Assumptions CCP Assumptions

Household Energy Efficiency
Urban household energy saving lamp usage by 34% by 2010 45% by 2010
2010 and 2030 45% by 2030 70% by 2030
Rural household energy saving lamp usage by 20% by 2010 24% by 2010
2010 and 2030 40% by 2030 53% by 2030
Industrial Energy Efficiency
Iron & steel annual energy intensity reduction 1.62% / year 1.72% / year
Nonmetal minerals annual energy intensity 2.9% / year 3.2% / year
reduction
Chemical production annual energy intensity 3.25% / year 3.5% / year
reduction
Manufacturing annual energy intensity 2.5% / year 3.5% / year
reduction
Building Energy Efficiency
Terminal heat load (Watts/cubic meter, W/m?) 68.4% in 2010 54.4% in 2010
of public buildings as percentage of 2001 value 51.8% in 2030 32.8% in 2030
Terminal heat load (W/m?) of residential build- 70.6% in 2010 55.5% in 2010
ings as percentage of 2001 value 54.0% in 2030 36.1% in 2030
Vehicle Energy Efficiency
Increase in energy efficiency of light buses and 46% 87%
cars by 2030

from 2001 through 2030. The IES team com-
pared analytical scenarios incorporating polices
and measures against a “business as usual” (BAU)
baseline scenario. The BAU scenario adopts long-
term economic and energy projections developed by
NDRC’s Energy Research Institute in 2003. These

projections assume:

* Continued GDP growth between 5.5 and 7.2
percent annually through 2030;

¢ Population will grow from just under 1.3 billion
in 2001 to over 1.5 billion by 2030;

* Urbanization will shift from its current levels
below 50 percent to approximately 65 percent
by 2030;

* Industrial energy intensity will gradually
improve through structural adjustments, tech-

nological improvements and cost-reduction
measures;

* Existing energy conservation laws and policies
will be well-implemented; and,

* In the transportation sector, the vehicle popula-
tion will continue to grow, EURO III standards
will be established in 2008, EURO IV in 2012
and EURO V in 2018.

Two policy scenarios were designed for analyti-
cal comparison against the BAU scenario.? One is a
climate change policy (CCP) scenario that assumes
the adoption of policies and programs that reduce
the emissions of GHGs. The scenario’s assumptions
include: (1) the dissemination of efficient technolo-
gies throughoutallindustry sectors, (2) improvement
in building energy conservation standards, and (3)
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FIGURE 1. Projected CO, and SO, Emissions Reductions
with Climate Change Policies
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improvement in the efficiency of electric power
plants and industrial boilers and vehicles. Overall,
the CCP scenario projects a more rapid improve-
ment in energy intensity over BAU assumptions,
but was developed before China’s recent national
goal to reduce energy intensity by 20 percent. A
summary of the BAU and CCP scenarios is pro-
vided in Table 1.

The second policy scenario adds pollution
control policies to the CCP scenario. The pollu-
tion control policies scenario assumes: (1) a more
aggressive timeline for adoption of EURO IV and
V vehicular standards, (2) phase-out of power plants
over 30 years of age, (3) faster than BAU instal-
lation of Selective Catalytic Reduction technology
in power plants; and (4) more aggressive particulate
matter (PM) controls for industry.

TOOLS AND METHODOLOGY FOR
THE NATIONAL ASSESSMENT

The energy and emissions outcome of each scenario
was modeled using two tools, the Long Range Energy
Alternatives Planning System (LEAP), a multi-sector
bottoms-up energy-environment model developed by
the Stockholm Environment Institute and an emis-
sions inventory developed under the Transport and
Chemical Evolution over the Pacific (TRACE-P)
program. A modeling timeframe of 2001 through

CHINA ENVIRONMENT SERIES 2007

2010

2020 2030

——— CO, W/ CCP
= SO, W/ CCP

2030 was used to calculate the energy demand, sup-
ply and investment under each scenario as well as the
emissions of SO,, nitrogen oxide (NO ), PM, volatile
organic compounds (VOC), carbon monoxide (CO),
and carbon dioxide (CO,).

Total criteria air pollutant emissions were trans-
lated into atmospheric air pollutant concentrations
using EPA’s Community Multi-scale Air Quality
(CMAQ) system, a third generation air quality model
that uses a “one atmosphere” approach to estimate pri-
mary and secondary pollutant concentrations based
on emissions and meteorological data. CMAQ_can
predict concentrations of pollutants that are created
in the atmosphere through photochemical reactions,
like ground-level ozone and fine particulates (PM, ).
Many of these pollutants have strong health impacts,
making CMAQ an important tool for air quality and
health analysis. While CMAQ _has been used often
in the United States for air quality modeling, the IES
China National Assessment was one of the earliest
applications of CMAQ to China.

Information on air pollutant concentrations gen-
erated by CMAQ _was then used to estimate health
impacts with EPA’s Benefits Mapping Assistance
Program (BenMAP) health benefits model.
Historically, avoided health impacts have been one of
the key co-benefits examined under IES. Building the
capacity to conduct health benefits analysis hasbeen an
unintended, but not unwelcome consequence of this



TABLE 2. Baseline Incidence of
Health Endpoints

Incidence Rate,

Health Endpoint per 100 persons,
per year

Mortality

Death by All Causes 0.575

Death by Car.dlo— 0320

pulmonary Disease

Death by Lung Cancer 0.028

Morbidity

Hosp1ta1 Admissions, 0.597

Respiratory

Hospital Admissions,

Cardiovascular 0.881

Outpatient Visits, All 26.18

Causes

work. Health effects partners in Chinaincluded Fudan
University (formerly Shanghai Medical University)
and the Peking University Health Science Center.
Through the course of conducting an IES project,
these partners have received practical hands-on expe-
rience and training on topics including estimating
avoided health impacts, examining local epidemio-
logical studies, developing and/or adapting appropri-
ate concentration-response functions and calculating
changes in health impacts for different scenarios. Part
of this capacity building has been the introduction of
tools and resources including BenMAP.

BenMAP uses changes in pollutant concentra-
tions, exposed population data and baseline inci-
dence rates of health endpoints in conjunction with
concentration-response functions to estimate health
impacts associated with changes in ambient air pol-
lution. With the inclusion of estimated unit eco-
nomic values for each health endpoint, BenMAP
also calculates the economic impact associated with
their incidence. This project was the first application
of BenMAP to calculate health effects in China.

The researchers used the 2001 China Statistical
Yearbook for baseline mortality incidence rates.
Baseline morbidity incidence rates were taken from
the 2003 Chinese National Health Services Survey.
Air pollution has both chronic, long-term impacts

on human health and acute, short-term impacts.
Numerous studies have been done to determine the
concentrations response relationship between air
pollution and human health. Looking specifically
at particulate matter as a pollutant, the IES team
examined both long-term cohort studies and short-
term time series for the China National Assessment.
These studies include the impacts of exposure to
total suspended particulates, PM,, and PM, . on
human health. Table 2 lists the health endpoints
examined and the baseline incidence rates.

In calculating economic impacts and benefits
from air pollution, the team used contingent valua-
tion (a.k.a. willingness to pay values) for the mortality
estimates and cost of illness for morbidity estimates.
The contingent valuation figures were derived from
values published by Wang and Mullahy in 2006.
The cost of illness figures (e.g., medical expendi-
tures and lost earnings) were derived from the 1998
National Health Services Survey conducted by
China’s Ministry of Health.

Sample Results

The results of the IES analysis show that the climate
change policies examined can reduce annual CO,
emissions by approximately 13 percent by 2020 and
roughly 17 percent by 2030. Concurrently, annual
SO, emissions could be reduced by approximately 12
percent by 2020 and 17 percent by 2030. Projected
annual emissions of NO,, black carbon, organic car-
bon and non-methane volatile organic compounds
also experience reductions with implementation
of the climate change policies. Figure 1 illustrates
the concurrent air pollution and GHG reductions
achieved through the climate change policies.

With the reductions in pollutant emissions,
modeled pollutant concentrations also fall when
compared to the business-as-usual (BAU) base
case scenario. For example, the study’s prelimi-
nary results indicate that the climate change poli-
cies decrease national average particulate matter
(PM, ) concentrations by 2 percent or 0.2 micro-
grams per cubic meter by 2020 and 3.5 percent or
0.4 micrograms per cubic meter by 2030. Although
the study calculated annual emissions and average
PM, , concentrations of several air pollutants, only
estimates of concentrations were used in the health
effects analysis.

Preliminary results of the health impact analysis
indicate that implementing the climate change poli-
cies (CPP) could prevent 20,311 cardiopulmonary
related premature deaths nationwide annually due to
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by 2020 and 29,239 by 2030. The results from exam-
ining morbidity under the CCP scenario suggest that
more than 6,000 respiratory hospital admissions could
be avoided by 2020 and approximately 9,000 respira-
tory hospital admissions could be avoided in 2030.
Applying the economic valuation figures derived by
the team, these results translate (in 2005 U.S. dollars)
into economic savings of more than $22 million for
avoided respiratory hospital admissions in 2030 and
approximately $4 billion for avoided cardiopulmonary
deaths. Thus the adoption of certain climate change
policies could help address the growing health prob-
lems stemming from China’s severe air pollution and
the co-benefits of these policies could help offset the
cost of implementing them.

POLICY IMPLICATIONS

China’s rapid expansion is expected to continue in the
immediate future, with the National Congress estab-
lishing a goal of fourfold economic growth between
2000 and 2020. While the economy remains heavily
industrialized and dependent on fossil fuels, China’s
GHG emissions also will continue to grow. China is
clearly paying attention to these trends, as indicated
by the release of their National Climate Action Plan
in June of 2007. With economic growth as a priority
in the nation’s development, China must weigh the
costs and benefits of implementing measures to sup-
port the plan. Analyses like this one, and the capacity
to conduct similar studies, will help the Chinese gov-
ernment understand and quantify additional benefits,
including air pollution reductions and avoidance of
health impacts that climate change mitigation mea-
sures may yield. Integrated analytical approaches like
IES may also help China identify potential overlaps
between climate, energy and air quality goals and syn-
ergies between actions to reach those goals.

The opinions and recommendations included in
this article are those of the authors and do not repre-
sent official policies or positions of the United States
Government, the U.S. Environmental Protection

Agency or the Government of the Peoples Republic
of China.

Kong Chiu manages U.S. EPA climate and energy proj-
ects in China including IES and eeBuildings (wwuw.
epa.gov/ies and www.epa.gov/eebuildings). Prior fo
this, Mr. Chiu oversaw evaluation of the environ-
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Water State Revolving Fund. He can be reached at:
chiu.kong@epa.gov.
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NOTES

1. For more information on U.S. EPA’s Integrated
Environmental Strategies program, including full copies
of studies from the China program, please see: www.epa.
gov/ies.

2. Specific details of the BAU and other scenarios are
available in the IES China National Assessment final
report, “Energy Options and Health Benefits: China

Case Study” available at www.epa.gov/ies.
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Back to the Future: Bicycles, Human Health, and
Greenhouse Gas Emissions in China

By Peter Koehn

hina’s greenhouse gas (GHG) emissions
{ either have surpassed or shortly will sur-

pass those of the United States (Bradsher,
2006; Graham-Harrison & Wynn, 2007). However,
few individuals in China or elsewhere are motivated
to change their emission-producing behavior exclu-
sively out of concern for global warming. In every
country, mitigating GHG emissions requires issue-
bundling, or establishing links with other compel-
ling human motivations. In urban China, reducing
air pollution and protecting personal and family
health constitute powerful current public concerns
(Koehn, 2006). GHG emissions will be simultane-
ously mitigated as policymakers are successful in
changing behaviors that currently produce air pol-
lution and undermine health.

A majority of the world’s most air-polluted cit-
ies are in China, and over the past decade vehicle
emissions have replaced coal soot as the principal
source of urban air pollution. In 1996, 8 out of every
1,000 inhabitants owned a car in China (Sperling
& Salon, 2002). By 2006, some 24 million private
vehicles (roughly 18 per 1,000 persons) navigated,
or idled, on China’s roads (“Low-emission cars,”
2006; Kim & Turner, 2006). In Beijing and other
major cities, the public refer to the prevailing rush-
hour transportation gridlock as “one giant parking
lot” (Murray and Cook 2004, 8-9; Phoenix Satellite
Television, 2006).

China’s vehicle emissions are associated with
“brain damage, respiratory problems and infections,
lung cancer, [and] emphysema” among other health
concerns (Paterson 2000). A joint UNDP-WHO
study found air pollution responsible for an esti-
mated 500,000 unnecessary deaths per year in 28
Chinese urban centers (Porter, Shi, & Zhao, 2003).
Asthma attacks in urban areas of China have reached

75 million a year, with the young and elderly the
most susceptible (OECD, 2007).

At the turn of the century, pedal-power friendly
China boasted one of the world’s lowest rates of
obesity among men and women aged 35 to 64
(McQueen, McKenna, & Sleet, 2001, 320). Since
then, however, China’s population has experienced
a dramatic rise in obesity, diabetes, and abnormal
blood lipid levels (“Health and Weight,” 2004,
“Obesity Increasing,” 2006; Brownell & Yach,
2006)." Studies indicate that Chinese households
with access to private motorized vehicles possess
obesity rates that are 80 percent higher than peer
households’ records (Saletan, 2006).

City planners are responsible for the transporta-
tion decisions that have triggered much of the pol-
lution and health issues. These recent developments
not only coincide with rapidly increasing ownership
and operation of personal motor vehicles, but also
with the elimination of bicycle lanes and pedestrian
sidewalks (Liu, 2006; Notar, 2006). Many Chinese
cities continue to encourage private car ownership
and create obstacles to bicycle use. For example,
Guangdong has banned bicycles from the city cen-
ter and many other cities are building new roads
without separate bike lanes.?

For China’s cultural leaders and local govern-
ment authorities, reaching back to the bicycle as the
“vehicle of the future” would enable them to con-
nect public-health promotion with motor-vehicle-
emission mitigation (see Lowe, 1989). Less than a
decade ago, Shanghai inhabitants made 60 per cent
of their trips by biking or walking (Schipper, 2006).
Nationwide rates for non-motorized travel have
declined to about 40 per cent at present (Oliver,
2006). Addressing the manifold problems associated
with operating even more private motor vehicles
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A joint UNDP-WHO study
found air responsible for
an estimated 500,000
unnecessary deaths per
year in 28 Chinese urban
centers.

constitutes an urgent sustainable-transportation
priority throughout China (Schipper, 2006, 22).3

Since curtailing automobile emissions primar-
ily requires addressing “the amount and length of
journeys” (Potter, 2001, 141-142) and, on average,
people in China only move a total of 12-14 kilome-
ters per day (Schipper, 2006), expansion of cyclist-
and pedestrian-friendly routes and encouraging ped-
aling in place of short car trips—particularly during
peak traffic hours—could bring about a substantial
reduction in local air pollution, GHG emissions, and
help keep respiratory problems, obesity, and type-2
diabetes in check (Helgerson, 2006). More than any
other form of urban mobility, with the exception
of walking, biking is consonant with the principal
economic, social, and environmental “drivers” of
sustainable transportation (Schipper, 2006): it is
affordable to users, bears full social costs, promotes
access for all, builds healthy communities, mini-
mizes accidents and damage to human health, leaves
no burdens for future generations, and produces no
GHG emissions. In certain situations, biking even
reduces overall travel time.* Current pedal-power
options include the traditional “affordable” bicycle
model, upscale versions designed for managers, var-
ious load-carrying models with trailers (Benjamin,
2004), and zero-pollution zinc-air-battery-powered
bicycles (Tao, 2003).

Of course, not all of China’s city and town
dwellers can be expected to rely on bicycles as their
exclusive form of vehicular transportation. Parallel
pollution-reduction efforts, including links with
improved bus and subway systems and support for
concentrated residential patterns that are integrated
with services, schools, and employment opportuni-
ties (Zhou et al., 2001), also constitute important
components in an overall sustainable urban trans-
portation-sector package. A feasible bicycle-cen-
tered goal would concentrate on reversing current
personal-car usage and urban air-pollution trends.
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To encourage increased use, local policymakers in
China need to ensure that bicycles are a safe, con-
venient, and cost-effective option. With the requi-
site infrastructure in place, a large-scale incentive
scheme would further enhance the attractiveness of
the bicycle among mobile individuals.

Encouraging sustainable pedal power in China
(and elsewhere) calls for a new accounting system
that rewards zero-emission, health-promoting
mobility. In comparison with calculating clean-de-
velopment credits by measuring reductions in GHG
emissions, a more direct, personally recognizable,
and potentially decisive approach would amply
reward zero-emission (bicycle and foot power)
travel. In the section that follows, I present some
initial thoughts on what an emission-avoidance
transportation incentive scheme might look like.’

Under my proposed
approach, each mobile individual would receive a
monthly “GHG-transportation score.” For illustra-
tive purposes, a simple “zero-emission reward” sys-
tem would calculate GHG-transportation scores as
follows:

emission-avoidance

* Each zero-emission trip by bicycle, roller
blades, or walking of one kilometer or longer: 1
point

¢ Each trip by public transportation of any dis-
tance: -1 point

* Each motorcycle trip of any distance: -2 points

* Each trip (multiple occupancy) of any distance
in a passenger motor vehicle (or taxi): -2 points

* Each trip (single occupancy) of any distance in
a passenger motor vehicle: -3 points

A GHG mobility-accounting system could
involve a combination of honor-system reporting,
observation, and trip-monitoring technology. Scores
would be linked to powerful symbolic and monetary
incentives for individuals, households, organiza-
tions, and communities. Individuals, families, busi-
ness, government, and not-for-profit organizations,
cities, and townships® would be recognized and
rewarded/docked (in terms of health co-benefits,
by financial remuneration, prizes, awards, tax relief,
or clean-development credits, and by local, national,
and international recognition) based on their net
annual scores, applying the principle of net emitters
pay, net non-emitters reap.

Monitoring and recording trips and managing
the allocation of rewards would be challenging.
While the prospect of such a system seems unwieldy,



this proposal is meant to stimulate interest among
and elaboration by policymakers, community mem-
bers, local planners, and far-sighted thinkers in
China and other countries (such schemes should
not simply be attempted in China). Detailed con-
sideration of these issues goes beyond the scope of
this commentary. Possibilities include submission
by employers of independently verified reports on
employee commuting, biking bonuses and com-
muting tax exemptions (see Daly, 2003), tax breaks
for businesses when their employees record a net
positive annual GHG-commuting emission score,
support for a zero-emission tracking network of
NGOs, monitoring and reward allocation by local
environmental protection bureaus, and strength-
ened case for model-green-cities recognition.

Rediscovering and revitalizing China’s vehicle of
the past as the premier vehicle of its future repre-
sents a promising climatic-stabilization and health-
promoting alternative, which could offer a model
for other countries. At this juncture, the outcome
of the emission-mitigation/health-promotion race
remains undecided. Reaching back for lessons on
how to protect and promote pedal power can thrust
China forward into the “yellow-shirt” position of
global mobility-leadership.

Peter Koehn is a professor of political science at
University of Montana, Missoula. His research focuses
on U.S.-China relations, transnational competence,
and sustainable development. He can be reached at:
peter.koehn@umontana.edu.
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NOTES

1. U.S. studies indicate that the health hazards of
commuting by automobile include elevated blood pres-
sure, increased neck and spine problems, and “lower
thresholds for frustration at work” (Weiss, 2007).

2. In Beijing, however, “attempts to build new roads
in the city without the obligatory bike paths were
defeated by popular protests ...” (Notar, 2006, 96).

3. Even in Europe, passenger-vehicle emissions “are
rising rather than falling, unlike overall greenhouse gases
...” (Landler, 2007, C1).

4. Zhi Liu (2006) reports that peak-hour speeds on
Beijing’s arterial roads averaged about 10 km/hour in
2005. Bicyclists can match or better this speed and save
additional travel time in the vehicle-parking process.
While living in Shanghai in the mid-1990s, the author
usually was able to outpace buses on his affordable-
model bicycle.

5. One advantage of an emission-avoidance-reward
approach is that it incorporates populations that cur-
rently produce little in the way of reducible greenhouse
gases (see Agarwal, 2002, 386).

6. This scheme also should be feasible in villages and
small towns. Special consideration might be necessary
for remote rural residents who depend upon motorcycles
for contact with settlements and services. Aggregate
country-wide scores need not be computed so that credit
and attention remains focused on grassroots efforts.



Shanghai Green Oasis

ecipes for Heibanwa (black-spotted frog)

abound in China—gently-spiced stir fry,

stewed, deep fried, or made into a congee.
Frog legs are especially popular in these dishes, which
are consumed most heavily in Shanghai, Guangdong,
and Hubei. Despite prohibitions on eating frogs, they
remain on the menu. In 2006, the NGO Shanghai
Green Oasis conducted a survey on frog consumption
in Shanghai and discovered that among 267 stores, 38
percent stocked frogs (102 stores); and slightly over
half of the 259 street markets they investigated sold
frogs. Shanghai Green Oasis estimates that annual
frog consumption in Shanghai is approximately
3,000 tons. Frogs are imported from provinces near
Shanghai (Zhejiang, Anhui, and Jiangsu) and further
away (Sichuan and Shandong). This massive capture
of frogs is leaving a decisive footprint on local rural
ecology in these provinces in that they have lost a
major natural insect predator, which translates into
a greater need for chemical pesticides. In an effort
to raise awareness of the danger of wild frog con-
sumption, Shanghai Green Oasis has distributed
this survey to government organizations, food safety
management units, private companies, schools and
neighborhood associations.

This activity is but one of many environmental
education projects undertaken by Shanghai Green
Oasis, one of the few green groups in Shanghai. This
NGO was established in 2004 by a handful of vol-
unteers who were working at various environmental
organizations, such as the Shanghai Wild Animal
Protection Association. The groups education
activities focus on protecting wild animals, reducing
water pollution emissions, and raising awareness of
global warming—the last being an issue that could
severely impact this coastal metropolis.

Shanghai Green Oasis shapes its environmen-
tal education projects in ways that not only aim to

raise awareness, but also help people feel connected
to the issues, which ultimately could lead them to
change their behavior. In 2005, Shanghai Green
Qasis received 50,000 Yuan from the China Youth
Toyota Environmental Protection Award to launch
an educational project in ten elementary and middle
schools in collaboration with the Shanghai Youth
Technology Center. These ten pilot projects aim to
develop and test an “ecological moral education” cur-
riculum, which they hope could eventually be carried
out nationwide.

Unlike Beijing, Shanghai is not a hotbed of environ-
mental NGO activism in China in terms of domestic
or international groups. Thus, Shanghai Green Oasis
decided to act as a communication network for the
few environmental groups in the region, creating the
Shanghai Green Association Forum. This forum has
helped give Shanghai area NGOs an opportunity to
interact and share ideas and to create joint activities.

Like other NGOs in China, Shanghai Green
Oasis finds it difficult to maintain a consistent
group of volunteers to carry out their work, for
many of their volunteers are students who eventu-
ally move on. While funding has been challeng-
ing for Shanghai Green Oasis, they have benefited
from support from Pacific Environment, Global
Greengrants Fund, Bird Life International, and the
Shanghai bureau for wild animal protection.

For further information about Shanghai Green
Oasis see www.greensocc.org or contact info@
greensocc.org.

Kang Hongli, is the director of Shanghai Green Oasis and
she can be reached at: kanghli@126.com. Mayu Suzuki is
afall 2007 intern with the China Environment Forum
and she is working on her Masters in International
Development at the University of Denver. She can be
reached at: yumakisuzu@gmail.com.



China Holds the Key to Saving Wild Tigers

t was not long ago when wild tigers roamed

the dense forests of Lei Gong Mountain in Xi

Jiang, Guizhou Province. That’s when the forest
in Xi Jiang teemed with wild bears, deer and boars,
essential prey species for tigers, the ultimate preda-
tor. That was also the time when Tang Zhengbao,
an ethnic Miao hunter, became known as the Tiger-
Killing Hero. Responding to the government call
for the elimination of tigers, then considered “pests,”
Tang bought a rifle and some traps. He proceeded
to hunt anything that moved in the mountains and
subsequently brought down over 30 tigers dur-
ing the 1960s alone. For the pelt and bones from
a 300-pound tiger, he was paid 500 Yuan ($70), a
good price at the time! Today, Lei Gong Mountain
stands empty and silent, barren of wildlife. Old
man Tang, the hunter-turned-forest guard still goes
into the mountain everyday hoping to find signs of
tigers. Yet he has not seen anything bigger than a
snake for a long time.!

This story captures the tragic end of the South
China tiger (Panthera tigris amoyensis), the tiger
subspecies that existed only in China. Merely 40
years ago, there were reportedly over 4,000 tigers.
Yet, no South China tiger has been seen in the wild
in nearly 20 years. Scientists believe this subspecies
has become extinct in the wild. In fact, in the last
fifty years, habitat loss and intensive poaching of
tiger prey and tigers for the commercial trade in
their parts and derivatives have caused the extinction
of three additional subspecies of tigers in Asia. The
fate of those remaining in the wild is uncertain.

While fewer than 30 individual South China
tigers may still exist in the wild in the border region
between China and its neighbors, over 5,000 tigers
live on various captive breeding facilities across
China. Under pressure from businessmen with

commercial interests in these “tiger farms,” the
wildlife authority in China announced that it is
“conducting policy research on the possibility and
teasibility of permitting the medical use of tiger
bone derived from captive bred tigers.”

This announcement brought significant alarm to
the international community, particularly in many
of the tiger range countries, which are experiencing
increased poaching and a resulting dramatic decline
of wild tiger populations. The status of tigers in
the wild is now so precarious that any additional
poaching pressure could quickly push the species to
extinction.

Tigers have been listed on Appendix I of the
Convention on International Trade in Endangered
Species (CITES) since its first Conference of Parties
(CoP) in 1975, and the desire to conserve the world’s
remaining wild tigers has galvanized the political will
of the global community ever since. In order to halt
the dramatic decline of wild tigers, CITES countries
have adopted by consensus numerous resolutions and
decisions to control the illegal trade of tiger parts and
derivatives. To demonstrate compliance to CITES
and effective implementation of its resolutions,
China in 1993 banned the domestic trade in tiger
bone, an ingredient historically used in Traditional
Chinese Medicine (I'CM). Since then, the govern-
ment had removed tiger bone from the official phar-
macopeias, conducted public awareness campaigns,
and actively sought alternatives to replace tiger bone
in medicine. These actions effectively closed down a
significant legal tiger parts industry in China, which
exported 27 million units of tiger products to 26
countries between 1990 and 1992.3

The ramifications for the surviving wild tiger
populations of opening a floodgate to tiger parts con-
sumption, even from captive bred tigers, in the world’s



fastest growing economy is simply too dangerous an
idea to contemplate. To counter this huge threat to
the survival of wild tigers, an unprecedented coali-
tion of NGOs from conservation, animal welfare,
zoological and TCM communities came together
to form the International Tiger Coalition (ITC) in
2006. Coming from around the world and each with
its own mandate, I'TC members share the common
concern for the survival of wild tigers and work to
end tiger trade (www.endtigertrade.org).

By the end of 2006, tiger farms across China
have about 5,000 tigers in captivity with an annual
reproductive potential of 800. Seeking a way out of
the financial predicament that has resulted from the
bad business decision of investing in the produc-
tion of a banned commodity, tiger farm owners have
been openly and actively lobbying the Chinese gov-
ernment to lift the trade ban.

ITC member investigation found that under
the while tiger farms bill their work as “conserva-
tion” and “benefiting human health,” they are in fact
pure commercial operations that speed-breed tigers,
stockpile tiger carcasses, and some even sell tiger
bone products illegarlly. Farm-bred tigers are genet-
ically compromised and therefore have no conserva-
tion value, nor can they be released into the wild, as
they lack the skills to survive.

Farming tigers for legal trade in their parts would
revive what is now a waning market interest in tiger
products. Lifting the ban would stimulate more
poaching of wild tigers, for it costs as little as $15 to
kill a tiger in the wild, yet as much as $7,000 to farm
a tiger to maturity for trade.* Since it is impossible
to distinguish between farmed and wild tigers from
their bones and products, farming tigers for trade
provides opportunities to “launder” products made
from wild tigers, creating enormous difficulties for
law enforcement.

Moreover, farming tigers for trade in their parts
tarnishes the reputation of TCM. With increasing
recognition that prescribing endangered species
hurts the image of TCM and reduces its ability to
expand into global markets, the TCM communities
within China and abroad have stopped using tiger
bone. A recent survey by one I'TC member revealed
that of 518 TCM shops in China, a mere 2.5 per-
cent of them claimed to stock tiger bone.’

“TCM as a cultural heritage of China does not
wish to take the responsibility of causing the extinc-
tion of tigers,” said Lixin Huang, the president of the
American College of Traditional Chinese Medicine
(ACTCM) who works to promote TCM in the
United States. ACTCM, representing the TCM

community in the ITC made the clarification at



the CITES CoP that “the request to legalize trade
in tiger parts does not come from the TCM com-
munity. It represents only the desires of tiger farm-
related business interests.”

Concerned that farming tigers for trade could be
detrimental to the survival of wild tigers, the 171
State members that are Parties to CITES, adopted
by consensus the decision Conservation of and Trade
in Tigers and Other Asian Big Cat at CoP14. The
decision specifically urges all Parties to strengthen
implementation of the previous tiger protection res-
olution (Res. Conf. 12.5), to improve international
cooperation to control trade, and to not breed tigers
for trade in their parts and derivatives. The decision
became effective on September 13, 2007.

In this tiger emergency, the world awaits China’s
commitment to make the tiger trade ban perma-
nent, close down tiger farms to keep the captive
population only at conservation levels, and invest
in the protection of tigers in their natural habitat. If
the stabilization of the Amur tiger population of the
Russian Far East is any indication, there may still be

hope for wild tigers to roam the mountain forests of
south China.

Grace Ge Gabriel is the Asia Regional Director of the
International Fund for Animal Welfare (IFAW). She
can be reached at ggabriel@ifaw.org. IFAW (www.
ifaw.org) works around the world to improve the wel-
Jfare of wild and domestic animals by protecting wildlife
habitats, reducing commercial exploitation and helping
animals in crisis and distress.
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O IVIVIE N
Where the Wild Things Are...Sold

By Linden J. Ellis and Jennifer L. Turner

s China becomes more affluent, demand
Afor previously unaffordable goods has

increased, most strikingly rekindling the
age-old tradition of wild animal consumption on
a massive scale. Despite wildlife protection laws
and fears of wildlife spreading diseases, such as
SARS, wild animals continue to be consumed as
tur, food, and medicine all over China, particularly
in the southern regions. Because of the great con-
sumer demand, China has become the world’s fast-
est growing market for illegal wildlife smuggling,
despite the government’s efforts to crackdown on
such trade (“Endangered wildlife,” 2004).

SURVEY OF CONSUMPTION
In 2006, WildAid and the China Wildlife

Conservation Association released findings from
a one-year study of wildlife consumption in China
between December 2005 and January 2006. The sur-
vey showed that the percentage of people who did
not eat wildlife had increased by 11 percent since
1999. SARS contributed to the drop in consumption
over this time period. The top reasons for consum-
ing wildlife were health and nutrition, curiosity and
taste. Other interesting findings included: restaurants
serving wildlife had decreased by 6.6 percent, but the
number of grocery stores selling wild animals had
increased by 22.8 percent; around 63 percent of those
people surveyed believed that eating wild animals
from illegal sources was unsafe; and 74 percent of all
the respondents knew that consuming certain wild
animals was against Chinese law (Parham, 2007).

A SLITHERING LUNCH

One recent China Dialogue article (Parham, 2007)
notes that “twenty tons of snakes and as many as

20,000 birds were eaten every day in Guangdong
restaurants in 2001.” The popularity of snakes on
the menu in southern China has led to significant
drops in cobra and rat snake populations (“Snake
species,” 2004). While officially banned, hunting
and raising snake and other wild animals is a lucra-
tive endeavor, with a pound of civet cat costing more
than 8 times a pound of pork. Many farmers depend
heavily on wildlife consumption for their income.

Something Fishy

South China is a major gateway for live fish and shark
fin imports into China. While such marine animals
are not illegal, the rate and means of catching them
pose a growing threat to marine ecosystems globally.
For example, many Chinese fishers use cyanide or
dynamite to stun fish so they can be sold in the lucra-
tive live-fish markets, inflicting great collateral dam-
age upon habitat and non-target species. Until the
late 1980s, shark-fin soup was only a regional delicacy
in southern China. Notably, the Chinese government
had for decades condemned the soup as a symbol
of elitism, but according to a WildAid researcher,
the official stance against the soup ended in 1987
(Pellissier, 2003). Shark-fin soup is an increasingly
popular dish throughout China at weddings and ban-
quets, eaten more for social status than for nutritional
value. Conservation International researchers report
that fishing fleets globally are capturing millions of
sharks each year to sell fins to what appears to be an
insatiable and primarily Asian market (Barret, 2007).
Nearly half of the global trade in shark fins goes to
China through Hong Kong (Pellisier, 2003).

Fur for Fashion

In 2007, 104 furs, including 27 highly endangered
snow leopard pelts, were confiscated from a man’s
flat in Gansu Province (“Snow Leopards,” 2007).

WOODROW WILSON INTERNATIONAL CENTER FOR SCHOLARS



The fur trade in China is geared towards export,
where it is consumed primarily in Europe. In many
cases, the fur trade is impossible to separate from
the food and medicine trade, for while tiger pelts are
very lucrative for clothing, their paws and meat also
fetch a high price. While the lucrative sale of endan-
gered animals threatens wildlife, it does not match
the volume generated by lower tier fur animals, such
as raccoon dogs (Nyctereutes procyonoides), which is a
farmed wild animal, not a domesticated dog. Due to
a U.S. law stating that any item sold in the United
States priced below $150 does not need to label the
type of fur, many garments have fur trims that can
only be identified through DNA. In February 2007,
the Humane Society released a report showing that
24 out of 25 Chinese-made coats labeled “faux fur”
were raccoon dog fur, most of which are raised in
concentrated animal feeding operations (CAFOs)
(Holland, 2007).

Many Chinese fishers
use cyanide or dynamite
to stun fish so they can
be sold in the lucrative
live-fish markets,
inflicting great collateral
damage upon habitat
and non-target species.

Bony and Bilious Medicine

Traditional Chinese Medicine is responsible for
endangering 27 species in China, according to
the OECD Environmental Performance Report for
China (2007). Based on a 1998 survey, 74 percent
of Hong Kong medicinal animal consumers would
give them up if they knew it would save wildlife,
and 65 percent who consume rhino and tiger parts
for medicinal purposes would give them up if they
knew they were illegal to consume (OECD, 2007).
The survey underscores a major problem of under-
informed consumers.

Additionally, bear bile farms in China mar-
ket their products aggressively, driving consumers
away from better, more environmentally friendly,
synthetic products (Lavorie, 2007). Many Chinese
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believe that wild animal parts are more potent and
beneficial than farmed animals. One wild-caught
bear gall bladder—used for preventing and repair-
ing liver damage—can sell for $45,000, as compared
with around $230 for a farmed gall bladder (Lavorie,
2007; Highley & Highley, 1993).

Wildlife Farming—Good Protection Strategy?
The central controversy around wildlife farming is
whether it actually helps protect wild animals or
exacerbates their consumption. Some believe that
legalizing farm-raised animals represents a promis-
ing strategy for protecting wildlife for two reasons:
(1) wildlife is a high-value product that could help
lift some poor farmers out of poverty, and (2) farm-
ing increases the numbers of the animals for sale
thereby lessening pressure to poach them. Moreover,
because animals can be farmed for much less money
and risk than they can be poached, farmed animals
in theory out-compete wild animals in the market.

Notably, there are two obstacles that prevent
legalized farming from being a sustainable option.
Firstly, since the SARS epidemic, many consumers
now believe that, at whatever price, wild-caught ani-
mals are safer to eat than farmed animals. Secondly,
there is no discernable difference between the prod-
ucts of farmed and poached animals, so illegally
caught wildlife can easily slip into the market without
punishment. The alternative plan for wildlife conser-
vation is to make all forms of wildlife consumption
illegal, thus anyone selling the animals or their deriv-
atives can be identified easily and punished.

Legalized sale of farmed wildlife thus can
increase demand for consumption and poaching,
which depletes ecosystems of important animals.
For example, snakes, one of the most widely con-
sumed predators, have experienced high population
losses in China over the last decade—as high as
90 percent of cobras and 75 percent of common
rat snakes. This has left the mouse population
unchecked, adding to crop decimation in southern
China (“New lunar year,” 2001). Another ecologi-
cal side effect from increased wildlife farming is
pollution, since few wildlife farms in China pro-
cess animal wastes before dumping them into local
waterways (Ellis, 2007).

Besides ecological damage, cruelty is another
argument against wild animal farms. Many animal
activist organizations, such as Animals Asia and
International Fund for Animal Welfare, argue that
wildlife farming has led to cruel treatment of many
animals For example, bear bile farms keep bears



in small cages so as to continually drain their bile
through a permanently inserted tube (“China bear
rescue,” 2007). Rough transportation to markets and
rapid slaughter resulting from an intense preference
for fresh products, is another source of cruelty. So as
not to damage pelts, animals for fur production are
beaten on the head to stun them, but many remain
conscious for 5 to 10 minutes after they are skinned

(Hieh-Yi et al., 2005).

Illegal Animal Smuggling Into China

A 2006 study found 80 types of wildlife species
available for consumption in Chinese markets, up
from 53 found in a 1999 survey (Wong, 2007). With
such a high domestic demand, China has become
the world’s fastest growing market for illegal wild-
life smuggling. Despite the Chinese government’s
efforts to crack down on such trade, China’s wildlife
market is estimated at $10 billion annually (Wong,
2007). Four examples to give a sample of this smug-
gling include:

* In 2005, a police raid in Hong Kong found
2,000 pangolins destined for restaurants in
Guangdong (“Odd chicken wings,” 2005).

* Malaysia’s marine police thwarted an attempt
to smuggle 5,000 endangered monitor lizards to
Hong Kong and Thailand in 2006 (“Malaysian
police, 2006).

» In 2007, 2,400 live banded rat snakes were
intercepted in Penang airport, Malaysia, on
their way to Hong Kong (“Outrage as snakes,”
2007).

* In Guilin in 2007, police arrested one man
smuggling 64 bear paws from a protected spe-
cies. The net worth of the catch was $42,666
(Chinese police nab,” 2007).

Government Action

The Chinese government has been attempting to
prevent unsustainable consumption of wildlife,
beginning with the 1982 Constitution that directs
the state to ensure rational use of endangered
animals (OECD, 2007). The foundational 1988
Wildlife Protection Law dictates a list of protected
species and allows the death penalty for significant
damage to wildlife resources (OECD, 2007). In
2001, the Chinese government began issuing hefty
fines for consuming protected wildlife (Parham,
2007). Perhaps one of the most successful efforts
has been the Traditional Chinese Medicine label-
ing system introduced in 2003 by the State Forestry

Administration (OECD, 2007). Under this pro-
gram, only medicines containing legal ingredients
can be labeled.

China also has been increasing both land and
marine protected areas to cover about 16 percent of
the country’s area, with 31 percent dedicated to pro-
tecting wild fauna (OECD, 2007). According the
1994 Regulations on Nature Reserves, the protected
areas are intended to be strict nature reserves, but
management of these areas is often insufficient.

To combat trade in endangered species, China
becameamemberofthe ConventiononInternational
Trade of Endangered Species (CITES) in 1981. In
2006, the Chinese government issued new CITES
regulations directly impacting Traditional Chinese
Medicine (OECD, 2007). According to the
OECD, China has a good reputation for submitting
CITES reports, and has a national office dedicated
to enforcing the regulations. Nevertheless, on-the-
ground enforcement remains weak.

Conclusion

Wildlife consumption in China continues despite
government intervention and education campaigns,
such as those by WildAid, which is using Chinese
Olympiads to help in their aggressive public ser-
vice advertising campaign against wildlife con-
sumption. Shark-fin soup remains standard fare at
Chinese weddings, which indicates environmental
education has not yet stymied the age-old appeal of
consuming wildlife. Ultimately the best solution to
wildlife consumption in China lies primarily with
consumer education and in streamlining identifica-
tion and prosecution of anyone dealing in threat-
ened species.
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