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REPORT SUMMARY 
 
 
Health and Quality of Life Impacts  
Noise has been linked to numerous health effects, particularly effects on the cardiovascular and 
immune systems. Noisy environments can adversely affect language acquisition and reading 
development in children, and affect development in utero. Noise is also linked to a deteriorating 
quality of life, by interfering with speech, by accelerating and intensifying the development of 
negative social behaviours such as neurosis and irritability, as well as interfering with attention 
and consequently performance and productivity.  
 
Situation in Hong Kong 
Noise pollution is projected to get increasingly worse over the next two decades. Over one 
million people are already affected by severe levels of traffic noise, and this number is expected 
to increase, particularly in the New Territories, by about 50%.   
 
Transport Noise 
Transport, especially road traffic, is one of the biggest sources of noise problems and accounts for 
the greatest increase in projected noise levels. Programmes to mitigate noise levels affecting the 
surrounding community are only partially effective and insufficient. The School Insulation 
Programme relies too heavily on air-conditioners to white-out noise, even though they may 
remain unused for most of the school year. The Road Resurfacing Programme has affected only a 
tiny percentage of the total length of roads in Hong Kong. Any reductions in noise emissions 
resulting from improved design of vehicles is expected to be offset by the increase in vehicular 
traffic. The rapid growth in heavy goods vehicles in particular accounts for much of the rising 
trend in noise levels. Transport Department lacks an effective strategy to deal with the projected 
increase in noise levels from increasing traffic.  There is a lack of public participation in the 
planning of major transport infrastructure in Hong Kong. 
 
Despite the numerous abatement programmes being implemented throughout Hong Kong's rail 
networks, rail traffic noise is expected to increase with the development of the West Rail. Better 
land planning has helped to deal with air traffic noise affecting the surrounding communities of 
Chek Lap Kok, although further noise restrictions must be enforced. Marine traffic noise is an 
area completely neglected by the government.  
 
Construction and Machinery Noise  
Construction noise remains one of the biggest sources of noise pollution complaints, yet some 
companies continue violating government policy measures to curb those affected. New legislation 
is proposed to make company owners personally liable. There are still no controls on construction 
noise during the daytime.  
 
Building Services and Domestic Noise, and Noise from Leisure Activities 
More energy-efficient buildings are being designed by 'green' architects, that are not only 
healthier but also quieter; however, Hong Kong has yet to benefit from their creativity and 
innovation. Domestic noise remains one of the main causes of noise complaints, and legislation is 
being considered to deal with this problem. Noise from leisure activities has also yet to be 
addressed. 
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SUMMARY OF RECOMMENDATIONS 
 
 
 
Construction Noise  
• Reintroduce the Noise Control Amendment Bill to LegCo. 
• Introduce legislation to control the use of percussive powered mechanical equipment in 

domestic renovation works. 
• Establish controls on daytime noise from construction work.  
• Collaborate with tertiary institutes to research quieter construction techniques. 
• Prohibit noisy equipment where quieter models exist. 
• Make mini-milling machines and infra-red machines mandatory at all times. 
• Ban percussive piling.  
 
Machinery Noise 
• Introduce compulsory noise product labelling for all powered equipment 
• Conduct health and safety studies on the noise exposure levels of workers in Hong Kong 
• Encourage the introduction or replacement of new energy-efficient, and thus quieter, 

machines for construction and industry.  
 
Road and Rail Traffic Noise  
• Develop a strategy to address the existing noise and predicted noise increase from vehicles 

through better transport planning and management.   
• Retrofit noise barriers along existing highways. 
• Base First Registration Tax and Annual License Fees on the environmental efficiency of 

vehicles to promote the implementation of quieter vehicles. 
• Amend the Town Planning Bill to enable the Town Planning Board to be consulted on new 

road and rail schemes before a decision is made on the authorisation of such schemes.   
• Ensure that EIAs for new roads consider the need for the project and all possible transport 

alternatives.  
• Ensure that roadworks or railworks cannot be gazetted until after the Environmental Impact 

Assessment is completed. 
• Implement plans to ban heavy goods vehicles from certain routes, especially around villages. 
 
Air Traffic Noise 
• Adopt measures to reduce air traffic  noise where possible. 
 
Marine Traffic Noise  
• Introduce legislation regulating noise emissions from marine vehicles using Hong Kong 

waters. 
 
Building Services Noise  
• Make noise reduction one of the objectives of green building design. 
• Make energy codes for building services more stringent. 
 
Domestic Noise 
• Introduce legislation to control powered percussive equipment in domestic renovation work.  
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1. Introduction 
 
Noise pollution in Hong Kong is an insidious issue. In such a noisy city, many people have 
become accustomed to the higher noise levels that underpin our daily activities. Yet noise is the 
most common cause of complaints. Of the 22,761 complaints received by the Environmental 
Protection Department (EPD) in 1999, 36% were noise related.1 
 
The Hong Kong Institute of Acoustics carried out a noise survey to assess the degree of noise 
pollution suffered by the public.2 From the roughly 100 responses, the most serious source of 
noise pollution was seen to be construction noise, followed by traffic noise. These sources most 
commonly affected private study, although personal emotional states and classes were also 
disrupted, through loss of concentration, annoyance and frustration, and anxiety and stress.  
 
Though it receives the largest number of complaints from citizens, few consider noise to be a 
serious health hazard. However, noise has not only been linked to many serious health risks, such 
as hypertension and heart disease, but also to a deteriorating quality of life, by interfering with 
speech, performance, and ultimately, productivity.  In a city as noisy as Hong Kong, those who 
have not been physiologically damaged by noise may nevertheless have been mentally affected 
by it. 
 
 
2. Aspects of Sound 
 
Sound is created when vibrations in the air move particles in a wave-like pattern that are 
perceived by the ear. The pressure waves are then converted into ionic and electric events by 
sensory cells in the cochlea, creating nerve impulses that are interpreted by the brain as sound. 
 
Sound may be described in terms of amplitude, frequency, and time pattern. Amplitude,  
perceived as loudness, is the fundamental measure of sound pressure used in most measurements 
of environmental noise.3 Frequency, perceived as pitch, is determined by the rate at which sound 
makes the air vibrate.4 Time pattern refers to a sound’s pattern of time and level, which can be 
continuous, intermittent, fluctuating, or impulsive.5  
 
Environmental Sound is typically measured by four descriptors which are used to determine the 
impact of environmental noise on public health and welfare. These are: the A-weighted Sound 
Level, A-weighted Sound Exposure Level, Equivalent Sound Level, and Day-Night Sound level 

                                                                 
1 Neighbourhood and public area noise made up 39% of the complaints, noise from places other than 
domestic, public place or construction sites made up 28%, and construction noise 24%.  Environmental 
Protection Department.  Environment Hong Kong 2000. Resource Materials.  
2 www.hk.super.net/~hkioa 
3 The sound pressure levels is measured in decibels (dB), and the range is distributed on a logarithmic scale. 
Thus sharply painful sounds, which are 10 million times greater in sound pressure than the least audible 
sound, are in decibels simplified logarithmically to a manageable range for comparison. 
4 Frequency is measured in cycles per second, or Hertz (Hz); humans can identify sounds with frequencies 
from about 20Hz to 20,000Hz. 
5 Continuous sound is a constant level of sound for a relatively long period, such as the sound of a waterfall, 
whereas intermittent sound is sound produced for short periods, such as the ringing of a telephone. 
Fluctuating sound varies in level over time, such as the loudness of traffic sounds in a busy intersection, 
and impulsive sound is sound produced in an extremely short span of time, such as a pistol shot. US 
Environmental Protection Agency. (1979) Protective Noise Levels: Condensed Version of EPA Levels 
Document.  
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(see Appendix 1). The A-weighted sound level (dB(A)) is the most common measure of 
expressing noise.6 
 
Noise is unwanted sound. Sound has a range of different physical characteristics, but only 
becomes noise when it has an undesirable physiological or psychological effect on people (see 
Section 3). Environmental noise refers to noise that can affect our surroundings, and includes 
construction noise, machinery noise, transportation noise, as well as domestic noise. 
 
A conversation in a quiet living room would register at 60dB(A), average road traffic 25m away 
from a busy primary road would register at 70dB(A), and a diesel freight train at 25m would 
register at around 80dB.7   Note that because of the logarithmic scale, a 3dB(A) increase in sound 
levels represents a doubling in noise.8   Appendix 4 gives the noise levels recommended for 
specific environments, though it should be noted that few places in Hong Kong achieve the 
recommended level.  
 
Table 1. Typical Sound Levels Encountered in Daily Life and Industry 9 
 
Activity Sound level (dB(A)) 
Desert 10  
Rustling leaves  20  
Room in a quiet dwelling at midnight  32 
Soft whispers at 5 feet  34 
Men's clothing department of large store  53 
Window air conditioner  55 
Conversational speech  60 
Household department of large store  62 
Busy restaurant  65 
Vacuum cleaner in private residence (at 10 feet)  69 
Ringing alarm clock (at 2 feet)  80 
Loudly reproduced orchestral music in large room  82 
Prolonged exposure - beginning of hearing damage  85 
Lorry or motorbike close by 90 
Rock concert, loud disco 100 
Pneumatic drill 110 
Jet aircraft take -off 130 
Gunshots, explosions  140 

                                                                 
6 It has become increasingly clear that this measurement is insufficient. A-weightings do not accurately 
approximate the human psychological response to noise. Noise measures and indices which specifically 
measure a person's perception of noise have still to be developed, so that a framework can be set where 
individual annoyance responses can be accurately and comparably measured. A database for all possible 
noise source qualities (such as loudness, sharpness, and roughness) must be compiled in order to lay out 
new guideline values for noise annoyance. Berglund B and Lindvall T. (1995) Community Noise. 
http://www.nonoise.org/library/whonoise/whonoise.htm. 
7 Hong Kong Institute of Acoustics. Road Show on Sound. CD-Rom, 2000. 
8 However, since the measurement of noise and the perception of noise do not always coincide, a doubling 
of sound intensity projected by the scientific scale with a 3dB(A) increase may only be perceived by 
humans after a 10dB(A) increase. UK Department of Transport. (1995) Valuation of Environmental 
Externalities: Full Report. 
9  Federal Aviation Administration. (1985) Aviation Noise Effects. http://www.nonoise.org/library/ 
ane/ane.htm#table1.1. UK Department of Transport. (1995)  Transport Report: Valuation of Environmental 
Externalities.  
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3. Health Impacts of Noise  
 
Although it has been traditionally difficult to establish a direct correlation between noise and 
illness, much scientific literature exists linking noise to numerous health effects. Noise is 
generally considered to be very loud at 70dB(A).  Repeated exposure at levels of, or above, 
85dB(A) can cause hearing loss, though some more susceptible individuals will incur hearing loss 
below this level.  A total of 1,328 applications have been filed for compensation for occupational 
deafness in Hong Kong.  However, it is not known to what extend noise has contributed to 
hearing loss for rest of the population. Some 40,000-60,000 people in Hong Kong have a hearing 
disability. 10 
 
Noise has long been documented to contribute to stress levels, leading to subsequent effects on 
the cardiovascular and immune systems. Noisy environments can adversely affect language 
acquisition and reading development in children. A mother’s response to noise also affects fetal 
development, and has been linked to pre-term delivery, low birth weights, growth retardation and 
birth defects.  Noise is also linked to a deteriorating quality of life, by interfering with speech, by 
accelerating and intensifying the development of negative socia l behaviours such as neurosis and 
irritability, as well as interfering with attention and consequently performance and productivity.  
See Appendices 2 and 3 for more information on the health effects of noise. 
 
 
4. Societal Economic Costs of Noise Pollution 
 
No economic models have yet been developed in Hong Kong that may be used for calculating the 
total costs for the society at large caused by noise pollution. 11  This is important in light of 
decisions concerning government noise policies that are often based on economic models, such as 
cost-benefit analyses. In the short term, increased noise pollution usually results in lowered 
market values of real estate, population segregation, and general deterioration of residential areas. 
For example, overseas, noise from aircraft has been linked to a depreciation of real estate values, 
at roughly 1% decrease per decibel.12 
 
Cost-benefit analyses would need to consider the societal costs for noise-induced illnesses, 
disabilities, as well as losses in productivity.13 There are other less easily quantified effects of 
noise on the quality of life, such as the annoyance and discomfort caused by noise exposure. But 

                                                                 
10 For a review of the status of the deaf and hearing-impaired in Hong Kong, see a sister paper published by 
Civic Exchange “Hearing Disabilities – Much More Needs To Be Done”.   
11 Valuation of noise pollution is notoriously difficult to calculate. People's willingness to pay values cover 
only those effects of which they are aware, and which they know to be caused by noise, so they are likely to 
understate the true costs. Indirect estimation is also complicated by the lack of direct correlation between 
noise exposure and its effects, and objective measurement of many of these effects is difficult, not least 
creating an estimation unit value for these impacts. UK Department of Transport. (1995) Valuation of 
Environmental Externalities: Full Report.  Friends o f the Earth Hong Kong. (1997) What Price Clean Air? 
Friends of the Earth Research Report on the Economic Costs of Air Pollution.  
12  Federal Aviation Administration. (1985) Aviation Noise Effects. http://www.nonoise.org/library/ 
ane/ane.htm#sect15.0. 
13 Environmental costs are termed as 'external costs' or 'externalities' because they are not included in the 
cost of production. Factories will count the cost of raw materials, labour and utilities in the price of the 
product, but not the costs of the smoke emitted from its stacks. Likewise, the costs for building a highway 
includes the engineering costs, the cost of land resumption and the costs of materials and labour, but not the 
costs of the vehicle fumes and noise.  
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numbered among the costs are certainly public and private expenditures for noise abatement 
measures such as noise barriers, buffering vegetation, and sound insulating windows. 
 
The final cost of damage caused by noise pollution include productivity losses, health care costs, 
effects on property values, and loss of psychological wellbeing. The Asian Development Bank 
estimated the cost of pollution to Asian economies to be equivalent to 9% of their GNP, 
notwithstanding the reduction in the quality of life in those cities. European studies examining the 
external costs of noise to society, especially transport noise, estimate that cost of damage to 
societies range from 0.2% to 2% of GDP.14 Based on these figures, the annual cost of noise to 
Hong Kong society could be in the order of HK$2.46 to $24.6 billion. 15 
 
 
5.  Government Policy and Control Measures  
 
Hong Kong is already a noisy place and will get a lot noisier in the years to come. As the 
awareness of noise pollution increased in the community in the 80s, attempts to reduce noise 
pollution sources and protect the community were implemented.  The enactment of the Noise 
Control Ordinance in 1989 addressed the biggest culprit of noise pollution in Hong Kong: the 
construction industry. The Noise Control is also used to control noisy industrial and commercial 
work, other noisy equipment, car alarms and neighbourhood nloise.  Vehicle noise is controlled 
through the Road Traffic Ordinance and aircraft noise through the Civil Aviation Ordinance.16 
See Appendix 5 for more details on the legislation. 
 
The Environmental Impact Assessment (EIA) Ordinance requires all new designated projects to 
carry out detailed assessments on the potential noise impact of the project, thereby encouraging 
noise reduction measures to be taken to meet noise guidelines set down in the Hong Kong 
Planning Standards and Guidelines.  The latter generally benchmarks 70dB(A) as the maximum 
acceptable noise traffic levels affecting the surrounding noise sensitive community. As the 
baseline figures for 1997 already exceed these minimal standards considerably the projected 
outlook is cause for serious concern.  
 
Currently legislation dealing with noise pollution is insufficient. Daytime construction noise is 
not controlled by legislation, while the construction noise permit system is routinely flouted.  
Further, a number of institutional problems need to be overcome if noise pollution is to be 
effectively tackled. While the Environmental Protection Department (EPD) is responsible for 
abatement of noise pollution, many different departments and bureaux have a role to play in 
controlling the problem.  For example, EPD has no direct control on transport planning, even 
though this is the single most important factor determining traffic noise. A comprehensive legal 
framework is needed to drive continuous improvements in noise quality, and overcome the 
conflict in priorities between different departments and bureaux.  
 
 
 
 
 

                                                                 
14 European Commission. Future Noise Policy Green Paper. 1996, pp. ii.. 
15 Expenditure-based GDP in Hong Kong was $1,230.4 billion in 1999. National Accounts and Balance of 
Payments Accounts, Census and Statistics Department: http://www.info.gov.hk/censtatd/eng/hkstat/hkinf/ 
nat_account/nat_account_index.html.  
16 Hong Kong Environmental Protection Department. Environment Hong Kong 2000 Resource Materials. 
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6. Construction Noise 
 
Construction Noise involves a variety of sounds emitted from cranes, cement mixers, welding, 
hammering, boring, and other work processes. Such equipment is often poorly silenced and 
maintained, and operations may be carried out without regard for the environmental noise 
consequences. Construction noise was the cause of 2,369 complaints and 264 convictions in 
1999. 17  
 
Before the Noise Control Ordinance was enacted, over 400,000 people were affected by 12 hours 
of continuous piling noise. 18  In November 1996 controls were tightened on Prescribed 
Construction Work,19 so that such works were required to meet noise limits for works during 
restricted hours, and were allowed only when such works were considered essential. New 
controls announced in 1997 further tightened construction noise emissions. 20, 
 
Percussive diesel, steam, and pneumatic hammers, noisy components of current construction 
equipment, are being phased out after legislation was passed in 1996. Originally about 80% of 
percussive piling projects used diesel hammers, creating noise 20dB(A) above, or more than four 
times louder than, the acceptable levels. By replacing them with hydraulic hammers that are 2-
9dB(A) quieter (but not nearly enough if such machines were initially 20dB(A) above acceptable 
levels), the noise impact will not only be reduced, but these machines can also be fitted with 
devices to further control their noise.21  Since October 1999, noisy diesel hammers have been 
phased out in built-up areas.  Quieter hydraulic methods were used in 65% and 71% of percussive 
piling sites in 1999 and 2000 (Jan to Nov) respectively.22 
 
Attempts have also been made by the EPD to introduce quieter machines. Forty-five percent of all 
Construction Noise Permits for essential works now also require the use of quieter construction 
equipment.  For example, the mini-milling machine, used to break up asphalt around manholes or 
other molded structures, and infra-red machine, used to melt the surface of the road rather than 
break it into pieces, would replace hand-held or other breakers. The mini-milling machine 
operates at 82-97dB because it grinds instead of pounds.23 Using these machines will reduce noise 
levels from more than 90dB to about 60dB.24  Whenever mini-millers can be used as a practical 
alternative, EPD will not allow the use of percussive breakers to break up asphalt at night.25  
 

                                                                 
17 Ibid.  
18 Environmental Protection Department. (1998)  Environment Hong Kong 1998 (A Review of 1997).  
19 Noise Control Amendment Bill, 1996.  
20  Now under the Construction Noise Permit system, construction activities require a permit for work 
during restricted hours (7pm-7am on weekdays, all day on Sundays & public holidays), whereas percussive 
piling is fully prohibited during restricted hours. Permits are normally issued only if the construction noise 
in residential areas can be kept below 65dB(A) up to 11pm on weekday evenings and throughout the day 
on holidays, and 50dB(A) from 11pm-7am. Permits are also required for works conducted outside the 
restricted hours in populated areas, and are limited to three to five hours’ duration only.  
21 See footnote 1. 
22 K S Chan, Pers. Comm. 
23  Hong Kong Environmental Protection Department. (1999) To Quieten Busy Nights. 
http://www.info.gov.hk/epd/ehk99/home/english/ch6/p153frm.htm. 
24 Ibid. 
25 K S Chan, Pers. Comm. 
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There are also plans to introduce legislation to control the use of percussive powered equipment 
in daytime renovation work.26   The government plans to conduct public consultation next year 
with District Councils and owners corporations before submitting any legislation to LegCo. 27 
 
Despite the plethora of legislation, enforcement remains difficult. Between 1997-1999, 47 
companies were convicted for violating the Noise Control Ordinance five or more times, affecting 
an estimated 100,000 residents each year.28  Construction companies repeatedly flout the law 
because it is cheaper to pay the fine than to cease or slow down construction works and risk 
paying damages for late completion.  To combat these repeated violations of the Noise Control 
Ordinance, the Government proposed a bill including an explicit provision on the liability of 
Corporate Directors, thus making executives liable for the noise violations their companies 
commit. Thus, rather than levying fines against the companies, fines as high as $100,000 for the 
first offense could be levied against company directors.29 Predictably, this measure has not been 
welcomed by the construction industry30  although their arguments against the bill have been 
refuted by government. Due to insufficient time at the end of the last LegCo session, the 
Government was forced to withdraw the Bill. EPD plans to reintroduce the bill to Legco in 
January 2001.31  
 
A large gap in the legislation is the lack of any controls over daytime noise emission levels on 
construction sites.  Presently the Noise Control Ordinance can only control noise levels between 
7.00 p.m. and 7.00 a.m. and on Sundays and Public Holidays.  Contrast this with Beijing where 
construction sites are shut down during school exam periods to reduce noise.32  In early 2000 the 
EPD commenced a review on the need for controls on daytime construction noise which is due to 
be completed within 2001. 33   
 
Recommendations:   
• Reintroduce the Noise Control Amendment Bill to LegCo to make construction company 

owners personally liable for violations of noise regulations;  
• Introduce legislation to control the use of percussive powered mechanical equipment in 

domestic renovation works; 
• Establish controls on daytime noise from construction work.  
                                                                 
26 Environment & Food Bureau (2000).  Clean Environment, Safe Food.  2000 Policy Address, Policy 
Objective for Environment & Food Bureau. 
27 K S Chan, Pers. Comm. 
28 See footnote 16. 
29 Under the Amendment to the Noise Control Ordinance (Cap 400). March 2000, fines may be a high as 
$100,000 on the first offence, and $200,000 for all further offences. http://www.legco.gov.hk/yr99-
00/english/panels/ea/papers/a622e06.pdf   
30 The Hong Kong Construction Association has responded to the proposals by calling them "unnecessary" 
and "an offence of 'strict liability'" against executives who have "no opportunity to defend themselves, 
irrespective of the measures taken by them to ensure compliance or their degree of culpability." Submission 
by The Hong Kong Construction Association. Amendment to the Noise Control Ordinance (Cap 400). 
March 2000. 
31 K S Chan, pers. Comm. 
32 Beijing has taken a radical approach to dealing with noise pollution. Imperial exams, dating back 1,800 
years, give those of lowly birth a chance at an elevated status, have made the extremely competitive 
university entrance exams one of the pivotal moments in Chinese life, determining the course of the rest of 
their life. To allow students to prepare for these aptitude tests, Beijing’s many around-the-clock 
construction sites have been shut down each day from 10pm-6am to eliminate noise that might disturb them, 
and restaurants and night clubs have been ordered to keep their noise down. Associated Press. Pure 
preparation. Sunday Morning Post,  9 July, 2000. 
33 See footnote 26. 
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• Collaborate with tertiary institutes to research quieter construction techniques. 
• Prohibit noisy equipment where quieter models exist. 
• Make mini-milling machines and infra-red machines mandatory at all times. 
• Ban percussive piling.  
 
 
7. Machinery Noise 
 
Machinery Noise, and noise from industrial plants create serious noise problems. In 1999, there 
were 73 convictions on industrial and commercial noise, and one conviction on product noise.34 
In industrial areas, noise stems from a wide variety of sources, and often contains predominantly 
low or high frequencies as well as tonal components, and may be impulsive.  It is thus of concern 
to hearing (see Appendix 3).  The potentially harmful noise levels affect not just workers but also 
nearby residents. In industrialized countries, an estimated 15-20% or more of the working 
population are affected by sound pressure levels of 75-85dB(A).35  There are no comparable 
figures for Hong Kong.  
 
Under the Noise Control Ordinance, noise product labelling does exist for some construction 
work machinery. Hand held percussive breakers and air compressors must comply with a noise 
standard and be fitted with a "noise emission label" before they can be used for work.36  
 
However, more comprehensive schemes are already in effect in Europe, where noise levels must 
be registered by the manufacturer in the product manual for any machine sold on the European 
market. Sound pressure levels at work stations have to be measured, and if above 85 dB(A), the 
sound power level must also be measured. Noise labelling is compulsory for some machines and 
equipment operating outdoors, such as building machines, lawnmowers, power generators, 
compressors and others, and in some cases there is a legal noise limit.37   
 
Hong Kong needs to adopt a more systematic approach by regulating noise emissions from all 
machines, not just construction equipment. Noise labelling of products gives the consumer basic 
product information, acts as a guide to health and safety information, and can be a vehicle for 
marketing, promotion, and competition. 38 
 
Recommendations: 
• Introduce compulsory noise product labelling for all powered equipment 
• Labour Department should conduct more occupational health and safety studies on the noise 

exposure levels of workers in Hong Kong and the long term effects. 
• the government should encourage the introduction or replacement of new energy-efficient, 

and thus quieter, machines for construction and industry. 
 
 
 
 
 

                                                                 
34 See footnote 16. 
35 Berglund B and Lindvall T (1995) Community Noise. www.nonoise.org/library/whonoise/whonoise.htm.  
36  Environmental Protection Department. (1999) Legislation for Management of Noise. 
www.info.gov.hk/epd/ehk99/home/english/ch6/p164frm.htm. 
37 Department of Low-Noise Design, TNO TPD: http://www.tpd.tno.nl/TPD/smartsite491.html. 
38 See footnote 35. 
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8. Road Traffic Noise 
 
Nearly one million people are already exposed to unacceptably high levels of traffic noise39, and 
barring a slight improvement in the next few years, noise levels are projected to get increasingly 
worse in the next two decades.40, 41, 42 The Environmental Protection Department received 321 
complaints in 1999 concerning road traffic noise.43 
 
Control of individual vehicles 
Traffic noise from individual vehicles is regulated by the Road Traffic Ordinance. All motor 
vehicles, from buses to motor cycles, first registered in Hong Kong must adhere to the noise 
emission standards specified in the Ordinance.  These noise standards will be updated within 
2001 to tie in with the latest international standards.44  Certain vehicles are intrinsically quieter.  
Electric vehicles, including battery vehicles and trolley buses, are significantly quieter, and could 
go a long way to reducing noise at source.  To promote the uptake of quieter vehicles on a more 
systematic basis, the Government should use more tax incentives.  For example, the Government 
could base the First Registration Tax and Annual Licence Fees on environmental standards (noise 
and emission standards, fuel efficiency) to create a financial incentive for cleaner, quieter, more 
efficient vehicles. Overall this will be revenue-neutral but noisier and more polluting vehicles will 
be taxed at a higher rate.45  
 
Technical measures to reduce traffic noise  
Work on new roads, or modifications to existing roads, must undergo an Environmental Impact 
Assessment (EIA).  To reduce the noise impacts from new roads a number of direct and indirect 
technical measures to control traffic noise can be implemented.  Direct measures include road 
noise barriers,46 47enclosures, alignment adjustment and low noise surface material.48 However, 
noise barriers are of limited benefit for residences on the upper floors of buildings which 

                                                                 
39 Environmental Protection Department (2000).  Environment Hong Kong 2000. 
40 Wilbur Smith Associates Ltd. (1999). Third Comprehensive Transport Study: Strategic Environmental 
Assessment Technical Report.  
41 Road traffic noise is generated mainly from the engine, exhaust and from frictional contact between 
wheels and the road surface. Noise from this frictional contact generally exceeds engine noise at speeds 
higher than 60km/h for automobiles.  See footnote 35. 
42 Typically some 60-80% of the total emitted sound energy is dissipated in the form of tyre noise, which 
generally increases by about 9-15dB for each doubling of vehicle speed and is predominant at high speeds. 
Cheng K W. (1997) A Study on the Performance of Road Traffic Noise Control Measures. MSc dissertation. 
43 Seefootnote 16 . 
44 See footnote 26.  
45 The Government has partially attempted this by waiving FRT for electric vehicles but a more systematic 
approach is needed. 
46 By the end of 1998, 25km of noise barriers were added to roads, but this is a fraction of the 1,869km of 
existing roads in Hong Kong. Hong Kong Environmental Protection Department. Noisy Roads Get the 
Silent Treatment. 1999. http:// www.info.gov.hk/epd/ehk99/home/english/ch6/p151frm.htm. 
47 In countries around the world, typical barrier heights range between 2 to 6m, providing noise reductions 
from 3 to 25dB. Daigle G A. (1999) Technical Assessment of the Effectiveness of Noise Walls. Noise/News 
International  7 (3). 
48 Conventional brushed concrete causes the noise to vibrate, whereas porous material has tiny holes that 
help to absorb the noise.  For high speed roads, surfacing results in reductions in noise of up to 5dB, which 
is more effective than cutting traffic volume in half.  For low-speed roads the reduction is a little less, about 
2.5-3dB. However, this is still equivalent to doubling the distance from the busy street.  Hong Kong 
Environmental Protection Department. Noise Redress by Road Resurfacing. http://www.info. 
gov.hk/epd/ehk99/home/english/ch6/p161frm.htm. 
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overlook roads, and generally only protect lower floors from noise impacts. By the end of 1999 a 
total of 11.2 km of all existing high speed roads amenable for resurfacing had been resurfaced, 
providing relief to some 15650 dwellings. 
 
Up until recently there was no government policy requiring the retrofit of direct measures, such as 
noise barriers, to reduce noise impacts from existing roads.49   The Government is presently 
studying the technical feasibility of retrofitting noise barriers and enclosures on existing roads 
and has identified 29 existing roads as candidates for retrofitting. 50 In addition, feasibility studies 
will be carried out on a further 72 roads identified as possible candidates for resurfacing with new 
low noise material. 51 
 
Building design and orientation can also be used to reduce noise.  The noise tolerant portions of 
apartments, such as bathrooms, kitchens, and stairwells, can be built to face the road, such as at 
Long Beach Gardens.52 Another method has been to build single aspect apartment blocks, such as 
Sham Tseng Sea Crest Villa, where a windowless wall faces the highway, acting as a sound 
barrier.53 However, the unattractiveness of these façades does not make this a marketable solution. 
 
After the adoption of all practicable direct measures, if the residual noise levels still exceed the 
70dB(A) guideline, the Government would need to provide noise insula tion and air conditioning 
for affected residences, schools and other sensitive receivers. 54   The School Insulation 
Programme, which was created as response to air and road traffic noise, uses double-glazing and 
air-conditioning to reduce the noise affecting classrooms. However, noise insulation and air-
conditioning is considered a last resort as it deprives people of the choice of opening windows.   
 
Control of traffic 
However, due to the increasing numbers of vehicles on the roads, particularly heavy goods 
vehicles, any reductions in noise emissions from individual vehicles will be cancelled out by the 
sheer volume of traffic.  Traffic numbers are expected to double within a decade, while cross-
border traffic could increase by 400%, from nearly 30,000 vehicles a day in 1997 to 120,000 by 
2016. 55  This will lead to an increased demand for new roads, which in turn will generate yet 
more traffic and more noise. 
 
Highway traffic noise especially has escalated in recent years with the building of more routes in 
the New Territories, and the increased numbers of heavy vehicles on the roads. Their relative 
proportions, out of the total vehicle flow, on certain trunk routes are high (some in excess of 

                                                                 
49  In November 2000 ExCo endorsed a new policy to address the noise impact of existing roads on 
residents. 
50 Retrofitting will be carried out in phases with priority given to roads with more serious noise problems 
and most residents affected. K S Chan, Pers. Comm. 
51 K S Chan, Pers. Comm. 
52 Hong Kong Environmental Protection Department. Building Design. http://www.info.gov.hk/epd/noise/ 
book1/page_35.htm. 
53 Ibid.  
54  Building insulation involves improvement of windows and installation of new air-conditioning units 
(which often requires upgrading of the electrical supply to deal with the greater power load) and is provided 
where overall traffic noise affecting dwellers is above 70dB(A)L10. Up to 1999, 5786 residential units, 529 
schools and 10,863 classrooms affected by unacceptable noise from new roads have received noise 
insulation.  Environmental Protection Department (2000).  Environment Hong Kong 2000. Resource 
Materials.  
55 See footnote 40. 
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70%).  They have much higher noise emissions on an individual basis than light vehicles. It is 
estimated that one heavy vehicle is as loud as 32 private cars.56 
 
An Environmental Impact Assessment (EIA) of the Government’s transport strategy, showed that 
the rising trend in noise pollution is caused by the fast growth in vehicle numbers, particularly 
heavy goods vehicles. Indeed, one of the related findings is the possibility that by 2016, twice as 
many people in the New Territories will be experiencing 'excessive' traffic noise as compared to 
1997. 57 Even people in newly developed areas are not immune.  Heavy goods vehicles are the 
main culprit and the report states “It is obvious that if one is not to tackle the heavy vehicle 
situations, the road traffic noise problems would unlikely see any real progress.”58 
 
While an EIA can help change the alignment of a road or require the mitigation of noise through 
technical measures, it has not been generally used in Hong Kong to address the need for a road, 
consider possible quieter transport alternatives or limit the types or numbers of vehicles using 
roads.  One of the problems is the Transport Department’s failure to recognise noise reduction as 
one of the functions of transport planning.  There is also a lack of an appropriate mechanism to 
enable public participation in the planning of major road and rail projects.  This problem has been 
highlighted by both the Advisory Council on the Environment (ACE) and the Town Planning 
Board (TPB).59   Often, major rail and road projects are gazetted and authorised under the 
respective Railways and Roads Ordinances before they are brought to the attention of the ACE or 
the TPB. 
 
Ultimately, if the growth in traffic in the next decades is not going to overwhelm residents with 
excessive noise levels, better land60 and transport planning must be undertaken. This may involve 
building fewer at-grade roads, putting roads in tunnels, or providing quieter transport alternatives 
such as rail and trolley buses.  Traffic management and speed regulation are also effective 
measures to reduce traffic noise. The Administration has vowed to monitor noise from heavy 
vehicles moving through villages, and has expressed interest in examining proposals dealing with 
traffic noise management, such as banning or restricting heavy vehicles from passing through 
villages. 61 , 62   However, there has not been any implementation of these proposals.  The 
Government has also been slow to act on traffic management measures such as road pricing.   
 

                                                                 
56 US Department of Transportation. Highway Traffic Noise. 1980, pp. 5. 
57 See footnote 40. 
58 Ibid 
59  A submission by several members of the Town Planning Board to the Legislative Council Bills 
Committee set up to consider the Town Planning Bill suggested empowering the TPB to give advice to the 
government on the planning of major infrastructure projects and that the TPB should be consulted on new 
rail and major road schemes. 
60 The design of Tung Chung new town took account of where the airport, buildings, roads and railways 
would be, and in which direction they would face, in order to reduce noise through planning. Transparent 
noise barriers and landscaped spaces reduced noise while keeping the town attractive. Hong Kong 
Environmental Protection Department. Environment Hong Kong 1999. Tung Chung: A Quieter Town By 
Design. http://www.info.gov.hk/epd/ehk99/home/english/ch6/p155frm.htm However, even at this green 
field site some noise insulation will be necessary due to the large number of roads, and the good planning 
initiatives will be undermined by a new road being planned through the middle of the town park. 
61 Environment & Food Bureau (2000) Problem of Noise Pollution. Paper presented to the Legislative 
Council Panel on Environmental Affairs. 2 June 2000. 
62 The Environmental Protection Department is currently reviewing the availability of zones for a container 
back-up area. K.S. Chan, personal communication. 
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In light of the unacceptable deterioration of projected noise levels in Hong Kong, suggested 
recommendations from the Strategic EIA for CTS3 should be adopted.  These include a series of 
mitigation measures, from policy initiatives (such as expanding the rail network, putting roads 
underground and pedestrianisation), engineering measures (such as tightening vehicle noise 
standards, engine encapsulation and introducing trolley buses), or source measures (such as 
extensive use of low noise surfaces and retrofitting existing roads), and management possibilities 
(such as traffic management and speed regulation). 
 
Recommendations: 
• The Transport Department should develop a strategy to address the existing noise and 

predicted noise increase from vehicles through better transport planning and management.   
• Retrofit noise barriers along existing highways. 
• Base First Registration Tax and Annual License Fees on the environmental efficiency of 

vehicles to promote the implementation of quieter transport such as electric vehicles, trolley 
buses, and hybrid vehicles. 

• Amend the Town Planning Bill to enable the TPB to be consulted on new road schemes 
before a decision is made on the authorisation of such schemes.   

• Ensure that EIAs for new roads consider the need for the project and all possible transport 
alternatives.  

• Ensure that roadworks cannot be gazetted until after the Environmental Impact Assessment is 
completed.  

• Implement plans to ban heavy goods vehicles from certain routes, especially around villages. 
 
 
9. Rail Traffic Noise 
 
Rail traffic noise depends primarily on the speed of the train but is also affected by the type of 
engine, wagons, and rails. Shunting operations in stations are also noisy activities.  In 1999, 67 
complaints were made against the Mass Transit Railway Corporation and the Kowloon-Canton 
Railway Corporation and one complaint against the Light Rail Transit. 63 64  However, it should 
be noted that railways are generally quieter than roads for the same number of passengers carried.  
 
Currently noise abatement programmes for the Mass Transit Railway Corporation and the 
Kowloon-Canton Railway Corporation are being implemented, for completion by 1999 and 2002 
respectively. By the end of 1999 all the rolling stock in the urban lines of the MTR were 
retrofitted with wheel dampers, and train running noise was also to be reduced at its source by 
periodically lubricating the track and maintaining the condition of the train wheels and track. 
Noise abatement measures are to be installed at all 29 locations along the Kowloon-Canton 
Railway, including the construction of full and partial enclosures, station panels, and track-side 
barriers. These measures will reduce noise levels from 2-22.6dB for an estimated 122,000 
people.65 Noisier freight diesel locomotives have also been rescheduled so that they no longer run 
early in the morning or late at night. Instead, quieter diesel locomotives have been purchased to 
replace some of the noisier freight diesel locomotives, as well as for use at night.  
 
The recent development of West Rail, a passenger rail service linking the North West New 
Territories with urban Kowloon, will also increase noise for residents in the service area.  
                                                                 
63 See footnote 16. 
64 Maximum speeds for light rail are only 100km/h, while heavy rail speeds can go faster, explaining the 
comparatively low noise levels. K.W. Cheng, personal communication. 
65 Kowloon Canton Railway Corporatation (1999). Environmental Report 1999. 
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Although West Rail is being promoted as one of the quietest railways in the world, with noise 
barriers and vibration absorbers, its construction as an above-ground level service rather than an 
underground service means that the surrounding community will still be affected by its noise 
emissions.66, 67 
 
There is a similar problem of lack of public participation in the planning stage for railways as that 
for roads. 
 
Recommendations: 
• Ensure that railworks cannot be gazetted until after the Environmental Impact Assessment is 

completed.  
• Amend the Town Planning Bill to enable the TPB to be consulted on new rail schemes before 

a decision is made on the authorisation of such schemes.   
• Ensure that EIAs for new railways consider the need for the project and all possible transport 

alternatives. 
 
 
10. Air Traffic Noise 
 
Air traffic noise in early turbojet aircraft was generated mainly through turbulence created by the 
jet exhaust mixing with the surrounding air. Although this noise source has been significantly 
reduced in modern high by-pass ratio turbo-fan engines, the fan itself can be a significant noise 
source.   
 
Aircraft noise has been regulated under the Civil Aviation Ordinance since 1986. Roughly 
380,000 people were exposed to severe aircraft noise when Kai Tak airport was still in operation 
up until 1998. 68  The relocation of the airport to Chek Lap Kok was expected to solve this 
problem.69 However, the flight path is now affecting residents in the central and eastern New 
Territories.70, 71 The first month after the airport opened, 540 complaints were registered.  
 
Since August 2000, The Civil Aviation Department (CAD) has encouraged aircraft that approach 
Chek Lap Kok from the northeast to adopt a new descent procedure to reduce aircraft noise over 
Sai Kung, Ma On Shan and Shatin. 72  The new procedure will be used between 11pm and 7am 
and is estimated to cut noise by 3-6dB(A).  
 
The CAD also plans to phase out aircraft that breach international aviation noise guidelines by 
April 2002. Aircraft included in the ban will be Boeing 727s, 737-100s, 737-200s and 747-100s. 
Most are cargo aircraft, which make up about 10 % of the daily total flights landing in Hong 

                                                                 
66 Kowloon-Canton Railway Corporation. (1998) West Rail: The Way Ahead.  
67  West Rail has cited the frequent floodings in the New Territories as a barrier to constructing an 
underground system, although it would be possible, requiring only more money.  
68 See footnote 18. 
69  The Environmental Protection Department estimated that removal of the airport to Chek Lap Kok 
reduced the affected population from 380,000 to 200. Hong Kong Environmental Protection Department. 
Noise Exposure Statistics. http://www.info.gov.hk/epd/ehk99/home/english/ch6/p159frm.htm. 
70 Cheung C F (2000). Noisy plane ban by 2002. South China Morning Post, July 7, 2000.  
71 Air traffic noise is now estimated to affect roughly 200 homes. K.S. Chan, personal communication. 
72 Civil Aviation Department. (2000) New Aircraft Descent Procedure Reduces Noise .  Press Release 9 
August 2000. 
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Kong. Since last October, these aircraft have already been prevented from taking off and landing 
between 11pm-7am. ,73 

 
However, these landing restrictions leading to a reduction in aviation noise are likely be off set by 
the growth in passenger air traffic.  
 
Recommendation: 
• Adopt measures to reduce air traffic noise where possible. 
 
 
11. Marine Traffic Noise 
 
Marine traffic noise consists of three major sources: the main engine, reduction gear and 
generator. Modern day large tankers can generate 63dB of noise from its propeller cavitation, 
whereas smaller tug boats can generate an even noisier 115dB from propeller cavitation. 74, 75, 76 A 
small boat 10-12m from shore can produce general noise emission levels (mainly from the engine) 
at roughly 80dB.77 In 1999, six complaints were registered against marine traffic.78 
 
Marine traffic noise is not just a problem for humans.  Marine wildlife can also be adversely 
affected.79, 80 
 
There are no laws in Hong Kong to address marine noise, although the US has already passed 
legislation dealing with this problem. 81 Noise from marine traffic and vehicles have yet to be 
recognized as a real source of noise pollution in Hong Kong, and this is complicated by the fact 

                                                                 
73 On the whole, Hong Kong is regarded as having reasonably stringent air traffic noise standards, better 
than the US and the UK, but not as stringent as Australia or Japan. K.S. Chan, personal communication. 
74 http://www.jandaenterprises.com/sounds.htm.  
75 Unwanted noise is also caused by cellular phones, radios, and other signals, where harmonics may be 
magnified threefold or more by the acoustics of the harbour. Most vessels use high gain antennas such as 9 
dB antennas or similar, and operate with them, in the harbour as they do in the open sea. Their usage within 
the harbour amplifies the harmonics and spurious signals, thus causing the annoying and unwanted noise. 
One solution has been to install a 3 dB antenna, designed to reduce signal fading, to the radio. By using a 
two way coaxial switch you can use the 9 dB antenna when at sea, and the 3 dB antenna when in the harbor. 
Jerry Zak. Harmonic Reduction of Unwanted Noise in Honolulu Harbor. 1998. 
76  The 1974 International Convention for the Safety of Life at Sea requires that shipworkers should 
generally not be affected by noise levels exceeding 65dB. Inside engine room noise levels may range from 
90-95dB; however, a small boat 10-12m from shore can produce general noise emission levels (mainly 
from the engine) at roughly 80dB. Y.M. Cheng, personal communication. 
77 Y.M. Cheng, Pers. Comm. 
78  Hong Kong Environmental Protection Department. Pollution Complaint Statistics 1998. 
http://www.info.gov.hk/epd/ehk99/home/english/ch4/p107frm.htm.  
79 Research is being done in the States to investigate whether hearing loss is occurring among whales. 
Whales need their hearing to survive, but will not leave noisy feeding grounds that is as loud and dangerous 
to a whale's hearing as to humans living near an airport. Noise Pollution Clearinghouse: 
http://www.nonoise.org/news/ water.htm.  
80 This research may be translatable to Hong Kong’s marine wildlife, specifically the dolphin population. 
Aside from the danger of direct collision with boats and ships, boat engine noise probably interferes with 
the dolphins' ability to echolocate and communicate with each other. Hong Kong Dolphinwatch: 
http://is7.pacific.net.hk/~dolphins/learn.html#anchor1532931. 
81 In Ohio, a new law which will go into effect this year will limit a boat motor to 90dB at three feet from 
the motor and 75dB as measured from the shore. Kevin Kidder. Motorboat Noise Tests Offered in 
Columbus, Ohio to Prepare Boaters for New Noise Limits.  August 1999. http://www.nonoise.org/news/. 
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that many marine vehicles are first registered in China, making marine noise a cross-boundary 
issue of regulation and control. Thus for the moment little has been done. 
 
Recommendations: 
• Introduce legislation regulating noise emissions from marine vehicles using Hong Kong 

waters. 
 
 
12. Building Services Noise 
 
Building services noise from ventilation and air conditioning plants and ducts, heat pumps, 
plumbing systems, and lifts, adversely affects people both inside and outside the building.  
 
Innovative building designs that make use of the natural environment can reduce building 
services noise found in conventional buildings.  Green buildings such as the International 
Netherlands Group (ING) Bank in Amsterdam or the Lockheed’s Building 157 in Sunnyvale, CA, 
demonstrate better lighting, acoustics and air quality which positively benefits its occupants in 
terms of performance and productivity. 82  Queen’s Building in Leicester, England, which was 
modeled after termite towers and incorporates convection currents to keep the building cool, was 
built completely free of central air-conditioning or heating. 83  
 
Innovative design can help to reduce the continuous background noise from air conditioners. By 
making these products more energy efficient, less energy is consequently wasted as noise, 
resulting in quieter and less polluting products. Lee Eng Lock, a Singapore-based engineer, 
(re)designed an air-conditioner that was three to ten times more energy efficient than previous 
models, mainly by removing friction and waste of any kind out of the product’s design. His 
designs, apart from being more efficient, also delivered better servic es, and cost less to build. 84 
 
Such energy efficiency measures should be promoted more widely in Hong Kong  While the 
Government issues energy guidelines for building services such as air conditioning, these are 
voluntary and are already met by over 80-90% of existing buildings.85  Such codes do little to 
encourage developers to innovate beyond the minimum requirement. 
 
 
 

                                                                 
82 As a result of the better working environment at ING, absenteeism dropped by 15% and productivity 
increased by 15%. The productivity of its workers paid off the expenses of the building after only one year, 
instead of over the projected four year span.   The use of natural daylighting at Building 157 reduced 
lighting energy use by about 75%, and since daylight generates less heat than office lights, the peak air-
conditioning load has also been reduced. Overall, the building uses about half of the energy of a 
conventionally-constructed building of that size, saving roughly $2 million to the cost of the building, and 
an additional $500,000 a year. Absenteeism also dropped 15%, which paid back all of the extra costs of the 
building within the first year. Rocky Mountain Institute. (1998) Green Development: Integrating Ecology 
and Real Estate, New York: John Wiley & Sons, Inc. 
83 The building uses no heating, ventilation, and air-conditioning (HVAC) systems. Passive ventilation is 
achieved through carefully designed building geometries and thermal chimneys, creating a stack effect that 
draws warm air up through eight large towers. Ibid..  
84  Hawken P, Lovins A and Hunter Lovins L (1999). Natural Capitalism: creating the next industrial 
revolution. Boston, MA: Little, Brown and Company. 
85  Code of Practice for Energy Efficiency of Air Conditioning. 
http://www.emsd.gov.hk/emsd/english/energy/codes/buildenergy/code2.html 
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Recommendation: 
• The Building Innovation Unit in the Buildings Department should make noise reduction one 

of the objectives of green building design, including increasing the energy efficiency of 
building services. 

• Electrical & Mechanical Services Department (EMSD) should make energy codes for 
building services more stringent. 

 
 
13. Domestic Noise 
 
Domestic Noise, such as noise from neighbours, is one of the main causes of noise complaints. 
Such noise is largely due to renovation works or the thoughtless or inconsiderate use of domestic 
appliances, from vacuum cleaners to washing machines, music stereos or equipment, TV sets, or 
hobby activities. Social activities and disturbing noises from neighbours also contribute to 
residential problems. In 1997, 1,270 complaints concerning neighbourhood noise were received86; 
in 1999 the number of complaints rose to 3,891. 87 There were 21 convictions on neighbourhood 
noise, and two convictions on intruder alarms in 1999. 88  
 
The EPD is considering introducing legislation to control the use of percussive powered 
mechanical equipment in domestic renovation works.  Consultation on the proposal is currently in 
progress and legislation will be introduced to LegCo after the consultation is complete (see also 
Section 6). 
 
Recommendation: 
• Introduce legislation to control powered percussive equipment in domestic renovation work.  
 
 
14. Noise from Leisure Activities 
 
Noise from le isure activities emanate from the use of powered machines such as motorboats, 
water-skiing, and motor-racing, all of which can contribute significantly to loud noise in 
previously quiet areas. Discothèques and rock concerts also put musicians, employees, and the 
audience at risk of hearing damage. Mobile phones are another source of unwelcome noise 
pollution that has worsened in recent years.  89  Access to leisure activity sites can also add to the 
general road traffic noise problem in some areas.  
 
 
15. Conclusion 
 
Legal remedies have been the traditional solution to noise problems in Hong Kong. Noise 
pollution needs to be tackled at source through better design of products that generate noise. 
Better transport and land use planning and improved building designs  will also help to reduce the 

                                                                 
86 See footnotes 18 and 16.  
87 See footnote 16. 
88 Ibid 
89 Karvin Au-Yeung, "Council to consider public ban on phones." 23 August 1999, South China Morning 
Post; "Call for quiet." 24 August, 1999, South China Morning Post; "Initiative." Letters to the Editor, 20 
November, 1998, South China Morning Post.  
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noise problems. Promotion of noise education and research will increase the awareness of and 
respect for the health benefits of less noise.90  
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90 A competition organised by the Hong Kong Institute of Acoustics in 2000 and sponsored  by the Mass 
Transit Railway Corporation explored ‘Noise in Hong Kong.’ Over 500 competitors from secondary and 
tertiary schools entered the competition, signifying the wide interest in the state of noise pollution in Hong 
Kong.  
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Appendix 1: Measurements of Sound Levels91 
 
The A-weighted sound level measures sound on a scale that closely mirrors the way it is heard by 
people, by giving more weight to the frequencies that people hear more easily, within 1-6kHz. 
The A-filter and A-weighting was chosen over B, C, D, and E-weighted sound levels because it is 
convenient to use, accurate for most purposes, and is used extensively worldwide. The A-
weighted decibel by itself describes a sound level at a steady-state level, or a maximum level at a 
given instant. Levels which vary over time are informed by A-weighted sound exposure level, 
equivalent sound level, and day-night sound level. 
 
A-weighted Sound Exposure Level (Ls) measures the total energy of sound by summing the 
intensity during the exposure duration, accounting for the variation in sound levels from moving 
sources such as airplanes, trains, or trucks, in order to measure environmental noise. A-weighted 
Equivalent Sound Level (LAeq) is used to measure average environmental noise levels to which 
people are exposed. It expresses a single value of sound level for any projected duration, 
including all of the time-varying sound energy in the measurement period, and is used when the 
duration and levels of sound, and not their occurrence (day/night), are relevant. When the 
occurrence of sound is relevant, such as in residential areas, the Day-Night Sound Level (Ldn) is 
used. This A-weighted equivalent sound level covers a 24-hour period with an extra 10dB 
weighting added on the equivalent sound levels occurring during nighttime hours (10pm-7am).  
 
 
Appendix 2: Effects of Noise on Human Hearing  
 
Hearing disability is the difficulty in understanding acoustic signals and speech. Studies disagree 
over the relationship between the relative hearing-damaging capacity of the sound pressure level 
and its duration. However, general consensus is that noises from 55-60dB(A) create annoyance, 
and 60-65dB(A) considerably increases annoyance. Noise exposure levels below 75dB LAeq pose 
negligible risk, although some would have it raised to 80dB LAeq . The threshold value, where 
noises below this value cannot damage hearing, may be even lower due to exposures interacting 
with certain drugs that affect hearing, chemicals, vibration and shiftwork. Damage may also result 
from impulsive noise as well as low-frequency noise, although it is not yet clear whether these 
will be factored into damage risk calculations. In Hong Kong, roughly 41,000 to 60,000 people 
have a hearing disability.92 
 
(a) Hearing impairment 
 
Hearing impairment is where the hearing threshold level lies outside the normal range, whereas 
hearing loss refers to hearing impairment that is causing difficulties, or a hearing threshold level 
that has deteriorated. Normal hearing sensitiv ity (in a young, healthy teenager) can detect sounds 
in the audiofrequency range (about 20-20,000Hz). However, individual hearing sensitivity varies. 

                                                                 
91  US Environmental Protection Agency. Protective Noise Levels: Condensed Version of EPA Levels 
Document. 1979, pp. 3. UK Department of Transport. Valuation of Environmental Externalities: Full 
Report. 1995, pp. 56. 
92 The lower estimate is the official government figure, while the upper estimate was projected by deaf 
organizations in Hong Kong. However, only 14,000 people receive government provided disability 
allowance  for their hearing loss. Disability allowances are provided for hearing impairments of over 71dB. 
http://dww.deafworldweb.org/int/hk/. Rehabilitation Division, Health & Welfare Bureau (1999). Hong 
Kong Review of Rehabilitation Programme Plan (1998/99-2002/03).  
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Presbycusis (age-related hearing loss) and sociocusis (non-occupational hearing loss) must be 
corrected into data when examining hearing loss caused by noise exposure.  
 
(b) Noise-induced Hearing Loss 
 
Noise-Induced Hearing Loss refers to the quantity of hearing loss attributable to noise alone, after 
values for presbycusis and sociocusis have been subtracted. Noise-induced threshold shifts may 
be temporary or permanent, and are affected by the individual’s own susceptibility to hearing 
impairment risk as well as the intensity and duration of noise exposure. The exposure to high 
levels of noise initially may lead to a temporary threshold shift, where there is a shifting of the 
person’s hearing level. Normally pre-exposure hearing levels will recover after the exposure ends. 
Repeated exposures over several years can result in a permanent threshold shift, which is an 
irreversible, sensorineural hearing loss. Since individual susceptibility is subject to considerable 
variation,93 it is difficult to identify a safe limit of noise exposure applicable for all people. Both 
men and women, however, are equally at risk of hearing damage, when exposed. 94  
 
(c) Occupational Hearing Loss 
 
Occupational Hearing Loss has consistently been found in working populations consistently 
exposed to intense noise daily. 95  Noise has been recognized as one of the most prevalent 
workplace hazards.96 Such hearing loss is more common at higher frequencies. Studies typically 
show a risk of hearing damage at sound pressure levels of around 85dB(A) or more, although it is 
well known that some more susceptible workers will incur hearing losses at levels below 
85dB(A). In Hong Kong, there are an estimated 75,000 industrial workers exposed to noise levels 
of 90dB(A) and above.97 To date, a total of 1,328 applications have been filed for compensation 
for occupational deafness, the majority of claimants being men between 40 to 56 years-old, who 
have been previously engaged in the use of power driven grinding, chiselling, cutting or 
percussive tools on rocks. 98 
 
 
Appendix 3: Effect of Noise on Human Activity  
 
(a) Speech Interference 
 
Speech is an essential form of communication in society, and its interference by environmental 
noise lowers the quality of life, by not only disturbing normal social and work-related activities 
but also by causing annoyance and stress. Speech interference may also mask vital warning signs, 
such as cries for help. Speech discrimination particularly affects hearing-impaired persons, and 
becomes harder for all persons when outdoors compared to indoors.99 Speech intelligibility, when 

                                                                 
93  Factors affecting individual susceptibility may include fatigue of the acoustic reflex, anatomical 
differences in the structure of the middle and inner ear, the functional status of the autonomic system, and 
possible latent vitamin B deficiency.  See footnote 35. 
94 Ibid. 
95 Recognised noisy industries include weaving, spinning, metal work, bottling, aircraft maintenance, ship 
building and repair, among others. Dr. George Choa. Noise Induced Hearing Loss – Hong Kong Problem. 
96 AH Suter. Comments on Occupational Noise to the OSHA Standards Planning Committee. 1994, pp. 1. 
97 Dr. George Choa. Noise Induced Hearing Loss – Hong Kong Problem. 
98 Occupational Deafness Compensation Board. Annual Report: 1998-99, pp. 7. 
99 Complete speech intelligibility is permitted indoors at 45dB. When background noise exceeds 45-50dB, 
people tend to raise their voices. The sound level of speech between speaker and listener outdoors decrease 
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interfered with noise, leads to decreased working capacity, problems in human relations, and 
stress.  
 
(b) Sleep Disturbance 
 
Good physiological and mental health requires sleep, especially REM sleep (rapid eye movement, 
a sleep stage signifying deep sleep)100 as it contributes to the development and maintenance of 
sensorimotor competence. Sleep is affected by noise, and measurable effects begin at 30dB 
LAeq .101 Exposure to noise induces sleep disturbances by making it difficult to fall asleep, altering 
sleep pattern or depth, and increasing the number of awakenings during the night. Noise-induced 
sleep disturbances also cause physiological vegetative reactions such as increased blood pressure, 
increased heart rate, vasoconstriction, and cardiac arrhythmia. After effects of exposure to 
nighttime noise may include reduced perceived sleep quality, increased fatigue, decreased mood 
or wellbeing. 
 
Research still needs to be done exploring the noise-induced sleep disturbances on health, work 
performance, accident risk and social life, including exposed (sensitive) groups and long-term 
effects of exposure to, and also on the relationship between psychosocial symptoms and the 
reduced perceived sleep quality of the person.102  
 
(c) Psychophysiological effects: stress, cardiovascular, and immunological effects 
 
Noise affects both mental and physical wellbeing. The resulting stress increases production of 
adrenaline in the body, leading to increases in heart rate and blood pressure.103 In addition to 
elevating adrenaline, noise exposure has been found to elevate levels of cortisol in the body, 
which has been implicated in suppressed immune system functioning, making the individual 
more susceptible to disease.104 
 
Bodily fatigue has been linked to noise, either directly or indirectly through interference with 
sleep. Exposure to noise may also result in a variety of biological responses, by causing nausea, 

                                                                                                                                                                                                 
with increasing distance. US Environmental Protection Agency. Protective Noise Levels: Condensed 
Version of EPA Levels Document. 1979, pp. 18. 
100 To avoid negative effects on REM sleep, the equivalent sound pressure level should not exceed 30-35dB 
LAeq for continuous noise indoors, as isolated exposures as low as 45dB LAmax still cause awakenings and 
changes of sleep depth. See footnote 35. 
101 Although 10-20% of disturbed sleep is due to reasons other than noise, environmental noise remains one 
of the primary factors. Ibid. 
102 Ibid. 
103 The relationship between noise and the cardiovascular system has been well documented. However, 
since many environmental variables are implicated in stress, the precise role that noise plays in causing or 
aggravating heart disease remains unclear. One of the  predictors of cardiovascular response to noise may 
be noise sensitivity. Subjects self-described as noise-sensitive have reacted to noise with larger increases in 
vasoconstriction. Some researchers argue that sound pressure level of noise is more closely related to blood 
pressure, while others attribute the cardiovascular correlation more with vulnerability to ill health. US 
Environmental Protection Agency: Office of Noise Abatement and Control. (1978) Noise: A Health 
Problem. See also footnote 35 
104 From current research, no consistent conclusions can be drawn on the potential effect of noise stress on 
health by affecting immune function. See footnote 35. 
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headache, irritability, instability, argumentativeness, anxiety, reduced sexual drive, nervousness, 
insomnia and loss of appetite.105 
 
However, although research finding suggest a weak assoc iation between long-term noise 
exposure and blood pressure elevation or hypertension, the findings are still equivocal. More 
research is still needed to estimate the long-term cardiovascular and psychophysiological risks 
due to noise.  
 
(d) Language acquis ition in children 
 
Noise has not only been documented to affect adults, but correlations have been found with 
children as well as with fetuses of pregnant women. Noisy environments causing speech 
interference in classrooms may have serious ramifications on a child’s education, especially if 
this occurs during the language acquisition development stage. Children who cannot distinguish 
different sounds may not learn to tell them apart, and may also distort their speech as they may 
drop parts of words, especia lly their endings. Reading development has also been linked to noise 
levels.106 
 
(e) Fetal effects 
 
The fetus is responsive to its mother’s environment, and can be directly stimulated by noise.107 
The fetus is also affected by the mother’s response to noise. These combination of effects have 
been linked to pre-term delivery, low birth weights, growth retardation and birth defects.108 
 
(f)  Performance and productivitiy 
 
Performance, and subsequently productivity, is affected by noise. Noise interferes with complex 
task performance, such as tasks that require continuous and sustained attention to detail, attention 
to multiple cues, and a large working memory capacity. Thus inefficiency results when noise 
interferes with attention,109 leading to reduced productivity.  
 
(g) Social behaviour 
 
Noise, such as in the occupational setting, has been associated with development of neurosis and 
irritability. Although noise does not physiologically correlate with the development of mental 
illness, it is believed to accelerate and intensify this development. 
 

                                                                 
105 It is , however, very difficult to establish a causal relationship between noise exposure and non-specific 
health effects. Findings of replicated studies are many times inconsistent with previous results. See footnote 
35. 
106  The length of time the child lived in the noisy environment correlated with the level of reading 
impairment, and this was found to be independent of  the parents' educational background, the number of 
children in the family, and the grades the youngsters were in. US Environmental Protection Agency: Office 
of Noise Abatement and Control. Noise: A Health Problem. 1978, pp. 12-13. 
107 Fetal heart rates have increased upon stimulation by noise. Later in pregnancy, fetal response to noise 
has occurred in bodily movements, such as kicking. Ibid., pp. 10. 
108 Ibid., pp. 11. Also American Academy of Pediatrics. Noise: A Hazard for the Fetus and Newborn. 1997. 
109 However, as noise increases alertness and arousal, being at a more optimal level of overall arousal may 
lead to better performance of boring and monotonous tasks. Birgitta Berglund and Thomas Lindvall, eds. 
Community Noise. 1995, pp. 83. http://www.nonoise.org/library/whonoise/whonoise.htm. 
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Noise may reduce helpfulness and increase aggressiveness. Noisy environments cause annoyance 
and irritability,110 and have been found to reduce helping behaviours,111 heighten social conflicts, 
and increase tensions.112 
 
 
Appendix 4: Recommended Noise Levels for Specific Environments  
 
(a) Dwellings  
 
The critical effects of noise on homes are sleep disturbance, annoyance, and speech interference. 
Recommended guideline values for bedrooms inside are 30dB LAeq for steady-state continuous 
noise, with a maximum level of 45dB LAmax.

113 Lower noise levels may be annoying depending 
on the nature of the noise source. Sound pressure level from steady, continuous noise on 
balconies, terraces, and in outdoor living areas should not exceed 55dB LAeq , and daytime noise 
should not be louder than 50dB LAeq, while nighttime levels should not exceed 45dB LAeq , so that 
people can sleep with their bedroom windows open.114 
 
(b) Schools and preschools 
 
Noise critically effects speech interference, disturbance of language acquisition (including 
comprehension and reading acquisition), message communication, and annoyance. Noise levels 
should not exceed 35dB LAeq during teaching sessions, if students are to be able to hear and 
understand spoken messages in class rooms, and this value should be even lower for hearing-
impaired children.115 Outdoor playgrounds should not have noise levels exceeding 55dB LAeq. 
Sleeping hours in preschools should abide by the guideline values for bedrooms in dwellings. 
 
(c) Hospitals  
 
Noise in hospitals cause sleep disturbance, annoyance, and communication interference, 
including warning signals. Patients also have less ability to cope with stress, thus rooms in which 
patients are being treated, observed, or resting should not exceed 35 dB LAeq .116 Noise levels in 
intensive care units and operating theatres should also be carefully monitored 
 
 
 
 
 
 
 

                                                                 
110 The threshold of annoyance for steady-state, continuous noise is around 50dB LAeq, though few people 
are seriously annoyed during the day time at noise levels below around 55dB LAeq. See footnote 35. 
111 There is fairly consistent evidence that noise above 80dB(A) causes reduced helping behaviour. Loud 
noise also increases aggressive behaviour in individuals predisposed to aggressiveness. See footnote 35. 
112  US Environmental Protection Agency: Office of Noise Abatement and Control. Noise: A Health 
Problem. 1978, pp. 19. 
113 See footnote 35. 
114 This value assumes that noise reduction from outside to inside with the window open is 15dB. See 
footnote 35. 
115 Ibid. 
116 Ibid. 
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Appendix 5: Noise Legislation in Hong Kong  
 
Noise Control Ordinance 
Enacted in 1989. Addresses specifically construction noise and domestic noise. Construction companies 
must apply for Construction Noise Permits, which must comply with the standards set out in the Technical 
Memoranda. Designated 'quiet hours' are from 7pm to 7am, and all day on general holidays. During this 
time no percussive piling is allowed, only powered mechanical equipment with a permit.117  Thus, 
construction work is allowed at night in emergency situations, or for 'essential work.' The Environmental 
Protection Department is planning to amend the Noise Control Bill to phase out diesel, pneumatic and 
steam piling hammers in built-up areas over a period of two years.118  Makes general statements where any 
product which "emits noise that is not in accordance with any standard prescribed for the purposes of this 
section, commits an offence."119  
 
Technical Memoranda 
Four different memoranda exist, containing the technical principles required for the issuance of a permit. 
Three relate to construction noise: noise from construction work other than percussive piling, noise from 
construction work in designated areas, and noise from percussive piling.120 Construction Noise Permits, 
without which construction projects cannot commence, are issued once authorities are satisfied that the 
noise is kept within certain limits. These technical memoranda explore the assessment of noise using 
different mechanical equipment, by taking into account Noise Sensitive Receivers (NSRs), Acceptable 
Noise Levels (ANLs), and adjusting values with the Corrected Noise Levels (CNLs).121  
 
One technical memoranda relates to the assessment of noise from places other than domestic premises, 
public places or construction sites. It contains the technical procedures that should be followed when 
investigating noise complaints emanating from industrial or commercial premises to determine whether or 
not noise abatement notices should be issued.122 Generally, daytime noise emissions standards are set at 60-
70dB(A), whereas the limit is increased to 45-55dB(A) at nighttime.123  
 
Civil Aviation (Aircraft Noise) Ordinance 
Enacted 1986. Imposes restrictions and regulations regarding landing, take off, and flying in and out of 
Hong Kong, to meet with international noise standards.124  Generally empowers the Director of Civil 
Aviation to make decisions about aircraft movements where noise levels are concerned. 
 
Road Traffic Ordinance 
Enacted 1984. Makes a general reference requiring compliance with vehicle emission standards.125 
 
Environmental Impact Assessment Ordinance 
Enacted 1998. Provides "for assessing the impact on the environment of certain projects and proposals, for 
protecting the environment and for incidental matters."126  The law primarily targets development projects, 
requiring project proponents to apply for environmental permits before the project can commence.127  
                                                                 
117 Laws of Hong Kong. Chapter 400, Section 6. Noise from Construction Sites. 
http://www.justice.gov.hk/Home.htm. Fines range from $100,000 to $200,000.  
118 This would take place in four stages. See footnote 18. 
119 Laws of Hong Kong. Chapter 400, Section 14 . Manufacture, etc. of products not in compliance with 
noise standards.  http://www.justice.gov.hk/Home.htm. 
120 Hong Kong Environmental Protection Department. Technical Memoranda: Sections 9-12. 
http://www.info.gov.hk/epd/noise/book2/book24.htm.  
121 Ibid. http://www.info.gov.hk/epd/noise/book4/book40.htm.  
122 Ibid. http://www.info.gov.hk/epd/noise/book3/book30.htm.  
123 Ibid.  
124 Laws of Hong Kong. Chapter 312. http://www.justice.gov.hk/Home.htm.  
125 Laws of Hong Kong. Chapter 374, Section 77B. http://www.justice.gov.hk/Home.htm.  
126 Laws of Hong Kong. Chapter 499, Long title. http://www.justice.gov.hk/Home.htm. 
127 Ibid., Section 10. Application for Environmental Permit. Section 9. Prohibition against carrying out 
designated project unless environmental permit has been issued, etc. http://www.justice.gov.hk/Home.htm. 


