Economical Analysis on Noise Pollution produced by the Construction Industry in Hong Kong
Abstract

Silent ambient environment is a common public good that is vulnerable to the exploitation of the private companies.  Noise pollution control in Hong Kong illustrates the in-efficiency of a free market operation where a negative externality is involved which has to be internalized after taking the social cost of pollution in to the equation.  Considering the peculiar situation in Hong Kong, the government has adopted regulation in combating the pollution among other policy alternatives.  Despite the enactment of the Noise Control Ordinance in 1989, there was no drastic decrease in the number of complaints on prosecution and conviction for offences in the construction industry due to the peculiar situation of the construction industry, externality, moral hazard and information asymmetry of the parties involved.  As noise pollution is of great social concern, therefore further amendments to the ineffective legislations may be a solution to problem.  
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Introduction
Natural environment should normally be quiet and silent.  Every person has the right to enjoy the natural environment.  Natural environment, therefore is a public good and has the property of non-rivalry i.e. consumption of it by one person does not reduce the amount of it to be available for others.  However, since it is a public goods and without private property rights, the selfish or irresponsible companies of construction industry do not calculate this kind of costs to their production costs i.e. externalize the cost of production to others.  In other words, their acts imposed loss or cost to the society but they do not have to pay for it.  The impact of noise pollution is even more tremendous in a densely populated area like Hong Kong.  This paper will try to examine the noise pollution produced by the construction industry in Hong Kong in respect of the welfare economic approach, the noise control situation in Hong Kong and the effect of the enactment of Noise Control Ordinance.  
Market failure
Under the theory of welfare economics, individuals in the society always try to maximize their own benefits (Weimer and Vining 2004).  In a perfectly competitive market, allocation efficiency of resources can be attained as individuals are able to engage in transaction with one another in production and distribution.  In a perfectly efficient market where everyone is free to choose for buying and selling, both individuals and firms will try to maximize their welfare by equating marginal cost to marginal benefits.  The aggregated demands and supplies of all individuals and firms constitute social demand and supply. In a perfectly competitive market, social demand meets with social supply where marginal social cost equal to marginal social benefit, i.e., Pareto efficiency.  Market failure arises when individuals in the society failed to meet with the social demand and supply equilibrium.  Pollution is the most typical case of market failure in the society.  
Externality is a kind of market failure that occurs when production consumption decision of one agent affect the utility or production possibilities of another agent in an unintended way (Weimer and Vining 2004).  Negative externalities exist when there are extra costs or benefits not captured by the market transaction.  Environmental pollution is probably the best example to explain negative externality.  
Noise Control in Hong Kong

According to Pigou (Katz & Rosen 1991), the problem of noise pollution can be solved by internalizing the externality with the government intervention.   Apart from government interventions, Coase (1960) suggested that under conditions of low transaction costs and clearly defined property rights, private parties affected by the noise can bargain with the noise polluter and thus lead to an economically efficient level production of noise.  With reference to these two theories, there are various common policy responses to tackle the noise pollution, including marketable permit, tax, subsidy, information disclosure, creating non-attenuated property rights, and also regulation.  However, not all the policy alternatives are applicable in the peculiar situation of the noise control in Hong Kong.
Marketable permit
The tradable permit system is set based on a pollution limit each firm can produce, and any unused quota of a firm can be traded in the market to other firms of excessive emission.  Firms with lower marginal cost of abatement eliminate more pollution are able to voluntarily transfer the right to pollute to another firm.  A market for these permits will eventually develop, where firms that can reduce pollution at a low cost may prefer to sell permits to firms that can reduce pollution only at a high cost.  An advantage of this system is that there is no need for the government to know the demand curve of individual firms for pollution, which is costly.  Government may also auction permit and the auction price yields the size of the tax/price of pollution.  
However, marketable permit runs on an assumption that the location and time for producing the noise pollution makes no difference, so that the quota for making noise pollution can be tradable between different firms with different needs in making noises.  Hong Kong is a small place with high population density.  In an area with 6,300 people per square kilometer (HKSARG 2005), generating of noises by construction equipment will be unbearable in some locations and some hours.  For example, the operation of piling machine near the densely populated residential area at night will be intolerable.  Thus, it will be difficult for the government to offer permit for such production of noise pollution to be traded between construction companies.    Moreover, as marketable permit has not been introduced in Hong Kong before, it will be a difficult to lobby the support of the public.  The public may have the perception that setting a pollution limit that companies can produce is a signal for recognizing if not encouraging the companies in hampering the silent environment.  
Tax 

Tax is the levy imposes on the polluter in accordance with the amount of pollution produced.  If company is charged with pollution tax, firms have incentive to stay “just under” specified level.  Taxes allow firms to pollute different amounts, and give them incentives to reduce pollution/develop clean technologies.  However, such policy option has not been proposed in the government’s agenda.  

As the property price in Hong Kong soared rapidly in 1997, the Chief Executive Mr. Tung Chee-wah, announced a target of household supply of 85,000 per year (HKSARG 1997).  As a result, apart from the considerations to the potential oppositions from the construction industry, the government should be reluctant to impose such tax because it may motivate the construction companies to use less piling machines and thus slow down the construction process.  The delay in the construction will eventually lead to the failure in meeting the household supply target.   Moreover, the construction companies may eventually transfer the tax amount as cost to the consumers and thus push the property price further up.  Moreover, similar to the marketable permit, tax is a policy that allows companies to pollute the environment if the company is willing to pay.  The effect of noise to people may not be able to be monetized and thus oppositions from the public are anticipated.   
Subsidy
Subsidy is financial incentive given in order to change the behaviour of a person, including a polluting firm.  However, this remedy does not attain a socially efficient resource allocation because producers do not face the true social cost.  Firms fail to take the costs of the government subsidies into account in deciding on the level of production.  The government in Hong Kong always provides subsidy with care as the government used to adopt a positive non-intervention fiscal policy (HKSARG 2001).  To limit the public spending and maintain a ‘small government’, long term commitment to subsidy for a specific industry is rare.
Information disclosure
This is an approach focusing on public pressure rather than the heavy hand of the regulators, by setting up a framework to require firms to disclose the hazard they have made to the public during the construction process.  This is a non-costly policy for the government, but it may not be feasible under the political situation in Hong Kong.  The government is being described as “sluggish” to the complaints from most of the pressure groups (The Standard 7 October 2005).  The commercial companies are not quite responsive to the public pressure unless the information disclosure is required by law.  
Moreover, the effect of information disclosure mostly depends on the value judgment of the public and particularly the consumers.  With the thoughts of “Not-in-my-backyard”, most of the people will not bother the effect of pollution provided that it does not hamper their own benefits (Fiorino 1995).  As the noise pollution made during the construction process will not affect the benefits of the residents of the flat, the buyers will probably not be deterred to procure the property even if they are fully aware that the developer has produced massive noise during the construction process.  Thus, information disclosure will not be an effective policy in tackling noise pollution.   
Create non-attenuated property rights
By defining property rights and reducing transaction cost, market failure could be addressed without direct government intervention. For example, if the property rights of quiet environment are defined in measurable parameter, any people who suffer from externality effect of noise polluter can resolve the infringement in a court of tort. With a low transaction cost, such reimbursements for damages merge the producer’s private marginal cost curve of the polluter with the social marginal cost curve.


Although the Legal Aid Department in Hong Kong may provide legal assistance to the affected people, the applicant of the service has to pass the strict mean test.  Apart from the legal cost, the claimant has to spend massive time in the litigation.  According to the figures from the Judiciary (HKSARG 2006), the average waiting time from listing to hearing in a civil case in 2005 was 120 days.  There were over 9,000 cases that the legal processes last for more than one year.  Therefore, low transaction cost of claiming damages from the polluter directly by the people affected is not the case in Hong Kong.
Regulations

Regulation focused on standards, practices and inputs rather than performance.  The aim of setting standards is to reduce pollution by telling the firm to reduce its pollution by a specific amount.  Compared to quota, setting standards are relatively easy as it requires little information about demand & supply curves of industry


Advocates of regulations argue that regulations provide greater certainty.  If firms are prohibited from emitting more than a given level of pollution into the water then one knows the maximum level of pollution depends on the costs of reducing the pollution level.  However, a major criticism of regulations is that they do not reduce pollution in the most efficient way: different firms may face different marginal costs of further pollution abatement; and regulations typically provide little or no incentive for firms to reduce pollution below that standard that has been set regardless of how low the cost of doing so.  Taking into account of the limitations in the situation in Hong Kong, regulation is the most feasible policy response to the noise produced by the construction industry.
Enactment of the Noise Control Ordinance

In Hong Kong, the regulation on controlling noise pollution from construction site was the Amendment of Summary Offences Ordinance first introduced in 1972.  It served as the blueprint of the later Noise Control Ordinance (Cap 400), which was enacted in 1988 and came into operation on 17 August 1989.  The Ordinance stipulated that the carrying out of general work and percussive piling using powered mechanical equipment during the restricted hours, that is between 7 p.m. and 7a.m. or at any time on a general holiday, is prohibited under the Ordinance unless approval is obtained from appropriate authorities (EPD 2000).  Some other subsequent amendments in 1996 have provided more stringent control over the powered mechanical equipment and the Designated Area.  Before the amendment in 1999, the Ordinance only imposed monetary penalty to the construction companies, which committed the offence.  The fine for the first conviction in the Ordinance is $100,000, while the fine for second or subsequent conviction is $200,000 plus $200,000 per day.

Failure of the Regulation
Despite the enactment of the Ordinance, there was no drastic decrease in the number of complaints on prosecution and conviction for offences in the construction industry.  The following chart (Chart 1) shows the number of convictions from 1996 to 2002.
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The regulation is aimed at imposing cost to the producer of the noise pollution, so that the external cost exerted to the neighborhood is internalized.  However, the figures show that the Ordinance has not resulted in the desired effect of reduction of noise pollution.  Since it is noticed that the trend of the number of construction convictions more or less coincides with the number of residential flats newly completed (see Chart 1), it is a fair inference that the offences may be caused by other factors which are outside the scope of the regulation.  Thus, the situation in the construction industry will be discussed in the following section.

Situation of the Construction Industry

The Chief Executive, Mr. TUNG Chee-wah, announced the target of household supply of 85,000 per year in his policy address in 1997 (HKSARG 1997).  Since then until its sudden withdrawal on 5 July 2000, there was a sharp increase in the completion of new residential housing supply from 1999 to 2001.  
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The residential flats produced under the supervision of the Housing Authority and Housing Society made up of the major portion of the overall number of the permanent residential flats completed from 1996 to 2002 (see Chart 2).  During that period, various problems of public housing quality arose which triggered a strategic review by the Housing Authority, and a subsequent consultative paper named “Quality Housing: Partnering for Change” was published in 2000.  Two major causes of poor housing quality identified in the paper were short project completion period and high penalty of liquidated damages on late project completion.  In some cases of late completion, the liquidated damage was 1% of the contract value for a foundation contract of $250,000,000 or below, whereas 0.1% of liquidated damage will be charged for contract over $250,000,000 (Apple Daily 28 April 2002).  Although not much corresponding information in the private sector has been disclosed, the construction companies may also encounter similar problems as in the private project because the profit-making developers may also tend to shorten the construction period to save the production cost.  

 In view of the situation in the construction industry, the number of convictions under the Noise Control Ordinance may be resulted from the market failures in the building contracts between the developers and the construction companies as exemplified below.

Externality

The building contract between a developer and a construction company is actually a transaction between and producer and consumer.  Both parties enter into contract with the mutual consent on certain terms and price.  According to the Environmental Procurement Policy of the Housing Authority, the contractor awarded the tendered is required to be compliant with relevant environmental regulations.  Indeed, the construction companies have to fulfill a list of requirements, such as financial capability, evidence to prove that they will implement the Environment Management Plans, etc, before they can be registered as qualified contractors (Housing Authority 2004).  Thus, the successful bidder is supposed to provide the construction service at the quoted price and should have taken into account of the cost of the construction without violating the law.  Nevertheless, under the tendering system, the construction company may have offered a low price to compete for the project and eventually found that the project can be completed on time only if they extend the operation time to the prohibited hours.  Thus, the offences of the Ordinance may be actions after careful calculation of their own cost (consequences of conviction and fine) and the benefit (avoidance of liquidated damage due to delay in completion).  This opportunistic behavior is in fact externalizing the cost of production that should have bourn by the construction company to the public near the site.  


An externality arises when one party directly conveys a benefit or cost to other parties through non-market channels. Noise pollution is inherently a form of negative externality that external cost is imposed by the producer to the consumer.  Regulation is intended to impose fines to the offenders for internalizing the external cost.  However, in the case of noise produced by the construction industry, the liquidated damage is high comparable to the amount of fine.  As the construction companies have acted opportunistically, the fine may not be enough to internalize the cost and lead to the deliberate commitment of the offence under the Noise Control Ordinance.  

Moral Hazard
Under the tendering system, the government will list out the details and requirements, including the project duration and specifications, in tender invitation documents and then openly invite qualified service providers to bid for the contracts.  However, construction services are post-experience goods as the consumer (the government) can learn about the quality of the goods (whether the ordinance is complied with) through consumption (construction process).  After the contracts (transaction) is awarded, the construction companies may tend to extend the operation hours of the construction site to avoid the liquidate damages arising from the project delay.  Since it takes time for the prosecution to take place, the government often let the contractor continue the project to avoid further delay even if the company is found to be not compliant with the Ordinance.  The moral hazard problem occurs in this situation since this is a form of post-contractual opportunism that profits the company at the expense of the government and thus the whole society.

Although the Housing Authority claimed that they had continually tracked the contractors’ performance and had imposed measures in reducing noise (Housing Authority 2004), there is no evidence to show that the conviction for noise offences will impose any adverse effect on the future tender bidding of the convicted companies.  Thus, the government had not taken the previous conviction records of the construction companies as the information in later selection of suppliers in the future transaction to reduce the problem of moral hazard.

Information Asymmetry
Asymmetric information involves two or more parties, with one of whom has better information than other or others. In this case, the problem occurs in the following situations:

i) In the tendering system, the information on prices being accessed by the bidder is far less than the developers as the prices quoted by individual bidders will not be disclosed.  This information asymmetry is inherent in the tendering system that can hardly be solved by appraisal.  It is because apart from the calculation of the costs of construction, the contractors have to research on the bids by other tenderers, which are costly and extremely difficult, in order to secure the project.  Therefore, the construction companies tend to submit tenders with low prices and stringent tender conditions for obtaining the tender.  When the contractor starts the construction work, they may realize that the project deadline cannot be met.  In order to ensure that their profit will not be cut due to the liquidated damages, the construction company may eventually choose to extend the operation hours, which in turn hamper the ambient environment enjoyed by the neighborhood.  

ii) Under the current subcontracting system, the successful bidder usually will act as the main contractor and subcontract the project to other companies as subcontractors.  It is possible and common that a dissenting worker of a subcontractor or even the subcontractor itself maliciously or deliberately violates the anti-noise pollution measures so as to shorten construction period and reduce production cost. Asymmetric information occurs because under the subcontracting system, the main contractor may not know how the subcontractors carry out their work or may not has the control over the operation of its subcontractors. Moreover, since 1997, Hong Kong’s unemployment rate has risen and on a relative scale, the construction industry has been the hardest hit. Due to severe labour shortage and tight project schedule, the subcontractors may be tempted or forced to ignore the Ordinance.

Further Amendment of the Noise Control Ordinance

As mentioned before, the huge gap between the likely penalty for the breach of the Noise Control Ordinance and the amount of liquidated damages for late completion seems to be an inducement for the contractors to become breach-prone.  In order to reduce this incentive for non-compliance, the Government had worked from different directions.  One was to relax the tender penalty terms in its tendering exercise, which allowed contractors to complete their projects within a reasonable timeframe and to alleviate their pressure caused by the high penalty of liquidated damages.  The other was to impose personal liability on directors and/or top management staff on body corporate.  

The amendment of the NCO was passed by the Legislative Council in June 2002 and included in Sections 28A, 28B and 28C, which became effective on Oct 8, 2004.  In summary, the amended NCO states explicitly that when the offender under the NCO is a body corporate, the top management (including the director(s) of the corporate body and officer(s) acting under the immediate authority of a director of the corporate body) of that body corporate would commit a like offence.  They would have a statutory defence of due diligence, but the onus of proof is on then as they need to prove that they have taken reasonable steps to prevent a contravention by establishing and operating a proper management system (Section 28A).  The EPD may issue Code of Practice to guide the industry in exercising the obligation of the due diligence (Section 28C).  The amendment also introduced a warning system that only offence(s) committed within two year after a notice for the first offence at a specific place on a specific person has been issued (Section 28 B), which was a response to the grave concerns from the stakeholders, particularly the construction sector.  

Another concern on the amendment was on its implication of human and civil rights, as the onus of proof would lie on the defendants instead of the prosecutions as in contrast to the existing common law system.  However, as pointed out by the Administration those similar clauses are present in 15 exiting Ordinances in Hong Kong, such as the Air Pollution Control Ordinance and the Waste Disposal Ordinance, as well as some environmental laws in other developed countries.  As pollution is a matter of social concern so such imposition of personal liability is necessary and does not contravene human and civil rights.

In effect, the amended NCO tightens the regulation control on noise pollution in Hong Kong, which does not only affect the construction sector but also other industrial sectors.  With this amended NCO, the senior management of the relevant business are the “losers” as they personally become liable to such offences.  On the other hand, those people affected by the offences (i.e. noise pollution) are benefited from the new policy and that the enforcement authority too as it makes their control more easy and powerful.  

Conclusion
The above example of noise pollution control in Hong Kong illustrates the in-efficiency of a free market operation where a negative externality (noise pollution) is involved which has to be internalized (by government regulation) after taking the social cost of pollution in to the equation.  However, government regulation may not necessary always be effective neither.  As noise pollution is of great social concern, therefore further amendments to ineffective legislations had to be made in order to close, or at least to narrow, the gap.  The result hopefully would be that the total benefit is at least equal to the total cost (social cost inclusive) in the issue of pollution control, which is yet to be tested as the new amendment was only became effective in Oct 2004.
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Chart 1: Number of Prosecution and Convictions for Industrial and Construction Noise Offences
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				1996		1997		1998		1999		2000		2001		2002		2003

		Construction		2027		1888		2201		2369		1777		2285		2697

		Industrial		2101		2424		2356		2839		3239		3454		3451

		Total		4128		4312		4557		5208		5016		5739		6148

		Prosecution		261		462		433		378		523		363		273		134

		Construction Convictions		117		364		299		264		364		240

		Industrial Convictions		100		64		81		73		61		49
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Chart 2: Completion of Permanent Residential Flats
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				1996		1997		1998		1999		2000		2001		2002

		Construction				1888		2201		2369		1777		2285		2697

		Industrial				2424		2356		2839		3239		3454		3451

		Total				4312		4557		5208		5016		5739		6148

		Overall		57100		45200		56000		51600		86500		114300		62000

		Flats under Housing Authority or Housing Society		36400		32800		33500		34200		53000		90600		41500

		Private Flats		20800		12400		22400		17300		33500		23700		21000
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