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A possible summary of the 
catastrophic problem of Hong Kong’s 

air pollution
• Cause of a regional epidemic of respiratory 

and cardiovascular disease
• Failure to recognize the external costs
• Incompetent environmental management and 

infrastructure planning
• No prospect of significant improvement from 

a public health viewpoint
• Transgenerational effects on population 

health throughout 21st century



2

School of Public Health, University of Hong Kong

School of Public Health, University of Hong Kong

Health for all in 21st Century

The human right to 

Clean Water Clean Air Clean Food

EverestAntarctic 
Iceberg
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Encyclopaedia Britannica, Inc.

Lung
Heart

Large 
blood 
vessels

Air pollution targets vital organs
The Silent Epidemic:

School of Public Health, University of Hong Kong
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Olympic clean up reduced lung inflammation

Zhang J et al.  2008 Rutgers University

Exhaled Nitric Oxide (eNO)

School of Public Health, University of Hong Kong

How much are you prepared to pay to 
accommodate pollution?
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Reduction in lung growth and function in 
adolescents with exposure to NO2 in 

southern California

Average Nitrogen Dioxide levels (ppb)

Gauderman WJ et al. New England Journal of Medicine 2004; 351:1057‐67

School of Public Health, University of Hong Kong

Concentration of NO2
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Respiratory disease and pollution:  
Hospital Authority admissions

WHO AQG 2006
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Mortality and pollution:
The poor are most at risk: 

a cause of environmental injustice 
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Source: CM Wong et al. Environmental Health Perspectives 2008; 116:1189‐94

School of Public Health, University of Hong Kong

Consistency

• WHO reviewed thousands of reports
• WHO AQG: a definitive multination 

consensus statement
• Asia and Hong Kong strongly 

represented
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Source: Hong Kong Observatory

The HKSAR government declares it needs 
more information on the health effects of air 
pollution

Inconsistency
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Source of data: Environmental Protection Department

Visibility and pollutants in Hong Kong: 
our loss of visibility is due to pollution

Tsim Sha Tsui to Victoria Harbour Average pollutant levels across Hong Kong

Tuesday 4 Jan 2005

Sunday 1 August 2004

Source: AJ Hedley et al. Journal of Toxicology and Environmental Health 2008; 
Part A, 71: 544–554
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Source: Associated Press

The four-day smog in New York City in November 
1966 led to a state of emergency being declared

School of Public Health, University of Hong Kong
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Low visibility kills:
There is a strong association between daily 

visibility and daily deaths in Hong Kong 
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All ages 65+

Source: TQ Thach et al 2010
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Are daily newspapers 
the only platform for 
the dissemination of 
environmental 
science and public 
health?

School of Public Health, University of Hong Kong
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Fuel restriction on sulphur

Cost-effective interventions: rapid results: 
The Hong Kong air quality intervention 1990

The reduction of a single 
pollutant, sulphur dioxide 
(SO2) led to large health 
gains in children and adults 

School of Public Health, University of Hong Kong
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Respirable suspended particulates (1997-2008)

WHO AQG (one year) =20

+4.0% (p>0.05)

+2.1% (p>0.05)

-12.3% (p<0.05)

-12.7% (p<0.05) (RS)

(GS)

Where are we heading with pollution?
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-14.3% 

RSP average trend in warm season
(1997-2008) with estimation of slope 
required to reach WHO AQG by 2015

School of Public Health, University of Hong Kong
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Respirable suspended particulates (1997-2008 cool season)

WHO AQG (one year) =20

+23.5% (p<0.05)

+2.3% (p>0.05)

RSP average trend in cool season at 
three roadside stations
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Warm season trends for roadside and 
general station NO2.  

Annual cool season NO2 levels are 
very high and show no significant 
change over the last ten years

Are Hong Kong’s roadside Nitrogen Dioxide 
levels the highest in the world?

School of Public Health, University of Hong Kong
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Annual, warm and cool season average   
of SO2 (1999-2008) – rising again
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Comparison of hourly SO2 concentrations 
London and Hong Kong 2007

Data of London Marylebone Road station, a roadside station located at the centre of London with 
the most number of air pollutants being simultaneously measured (UK National Air Quality      

Archive http://www.airquality.co.uk/index.php)
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Source: http://www.guardian.co.uk/environment/2010/mar/22/air-pollution-deaths

Monday 22 March 2010 

School of Public Health, University of Hong Kong

Shipping in Lamma Channel Percentage of total days of the year 
that each mode was dominant

Source: A Lau et al. Relative significance of local vs. regional sources: Hong Kong’s 
air pollution, HKUST, 2007

Hong Kong makes a large contribution 
to PRD pollution

53%
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HONG KONG IS WORSE THAN MOST CITIES

(microgram per cubic meter)
Pollution (RSP)

0

20

40

60

80

100

Vancouver 2007 (12)

Shanghai 2007 (88)

London 2009 (28)
Paris 2007 (24);

Auckland 2007 (17)

Prague
2008 (30)

Hong Kong (G)
2008 (52)

Hong Kong AQO

WHO AQG

Guangzhou 2007 (77)

Copenhagen
2007 (31)

Sydney 2008 (16)

Beijing 2007 (148)

Seoul 2007 (61)

Xian 2007 (135)

Bangkok 2007 (48)

Tokyo 2007 (25)

Hong Kong (R)
2008 (68)

HK NO2 (R)
2008 (98)

(G) – General levels 
(R) – Roadside levels

School of Public Health, University of Hong Kong

The Hong Kong API is useless for risk communication
Example of API calculation using HKAQO and 

WHOAQG at Central/West station;
Monday, 8 Jan 2007 at 0:00

Hong Kong
API Scale

versus
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Pollution = Health Effects = Costs

Excess 
health
risksRSP NO2

SO2

O3

=

$$$

School of Public Health, University of Hong Kong

The HEI Environmental Index: 
a barometer for the health risks 

of Hong Kong

http://hedleyindex.sph.hku.hk
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At “The Air We Breathe –
Public Health Dialogue”
by Civic Exchange 
January 10 2009

http://guynewey.wordpress.com/2009/01/12/hedley-index-angers-hong-kongs-top-green-official-edward-yau/

Hedley Index angers Hong Kong’s top green official, 
Edward Yau

January 12, 2009

From Google:
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Clean air:
“A long term aspirational goal”

• Our minister for the environment has 
summed up the government’s policy 
and lack of political will on air quality:

• Achieving cleaner air is
“a long term aspirational goal”

Edward Yau Tang Wah

• This is a recipe for impaired health related 
quality of life for Hong Kong children and 
signals a serious lack of accountability

School of Public Health, University of Hong Kong

How we distorted the WHO advice: 
WHOAQG and IT and the proposed 

HKAQO (shaded area) modified with 
more exceedances
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Sulfur dioxide

The proposed 
HKAQO may lead 
to exceedances of 
WHO’s most lax 
interim target

and
our present SO2
level

0 20 40 60 80 100 120 140 160 180

(iii) WHOAQG:  24-hr mean of max
with no exceedances of 20 μg m-3,

predicted 1-yr mean max = 5.1 μg m-3,
P(>5.1 μg m-3) = 39.1%
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(ii) WHOIT-1:  24-hr mean of max
with no exceedances of 125 μg m-3,

predicted 1-yr mean max = 32.1 μg m-3,
P(>5.1 μg m-3) = 99.9%

0 20 40 60 80 100 120 140 160 180

(i) HKAQO:  24-hr mean of max
with 3 days a year exceeding 125 μg m-3,
predicted 1-yr mean max = 42.1 μg m-3,

P(>5.1 μg m-3) ≈ 100%

2008 data (▲):
1-yr mean max
= 39.5 μg m-3

School of Public Health, University of Hong Kong

The proposed new HKAQO:
The EPD consultancy

• No exposure reduction targets with 
defined interventions and timelines

• No quantitative risk assessment for 
achievable avoidable morbidity and 
mortality

• No explicit health related cost benefit 
analysis

• No review for 5 years
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Arup discounted the child health 
benefits over 50 years

• In their economic analysis of the costs 
and benefits of air pollution controls 
Arup discounted the benefits as well as 
the costs over 50 years.

• Hong Kong parents and children 
should be told this and allowed to 
make a choice between discounted 
and non-discounted benefits as the 
basis for environmental management

School of Public Health, University of Hong Kong

The EPD proposed new HKAQOs

The lax AQOs will cause long 
term damage to population 
health extending well towards 
the end of the 21st century
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There is an urgent need 
for more research to 
quantify the life course 
impact of air pollution on 
the health of young 
children and measure 
the cost in terms of 
quality adjusted life 
years

School of Public Health, University of Hong Kong
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The Hong Kong-Macao-Zhuhai Bridge: 
A new vector for traffic pollution and illness

School of Public Health, University of Hong Kong

The HZMB EIA

A judicial review
• The JR application claims violation of 

the Technical Memorandum and Study 
Brief

• No account taken of increased traffic 
flows

• No health risk assessment
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What is going on in air quality 
management in Hong Kong?

• A systemic problem in governance
• High and increasing pollutant levels
• A regional pandemic of heart and lung disease
• Lack of health protection
• No cross-sector collaboration
• No governmental health authority with 

responsibility or advisory role
• No significant progress in public health 

protection
• High community-wide costs

School of Public Health, University of Hong Kong

Who is bearing the external costs of 
Hong Kong and China’s pollution?

• Children
• Everyone else
• The North American 

continent
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East Asia exports ozone to North America

Source: Cooper et al.  Nature 2010 doi: 10.1038/nature0870808

School of Public Health, University of Hong Kong

What can be done?

The need for accountability
• Restructure the EPD with full 

professionalisation of the senior directorate
• Create an independent multidisciplinary 

advisory mechanism
• Implement a robust review and 

accountability mechanism
• Recognize our duty of care to the next 

generation
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The air sacs 
of lungs

The lining 
cells of 
arteries

Pollutant 
particles 
and gases 
cause an 
injury to 
lungs and 
arteries

Silent and unobserved injuries to 
sensitive tissues


