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1  INTRODUCTION 
 
1.1 Purpose of the Report 
 
Since 1991, Hong Kong has increasingly experienced periods of impaired visibility that 
can be attributed to increased air pollution (Wang, 2003). As well as the health effects 
resulting from poor air quality, there are also potential economic consequences 
associated with such visibility degradation.  
 
The purpose of this report is to provide a review of the potential economic impacts of 
visibility impairment, and to identify how this issue has been addressed internationally, 
with a view to identifying its implications for Hong Kong.  
 
Although this report does not specifically address the regional nature of air pollution 
and poor visibility, nor the regional economic implications, the close relationship 
between the Pearl River Delta (PRD) and Hong Kong, and in particular PRD’s influence 
on local visibility (and vice versa) through cross-border pollution, should not be 
overlooked. This relationship should be considered in the development of any specific 
evaluation studies in the future.  
 
1.2 Methodology and Report Structure 
 
The review has been undertaken with regard to evaluating both costs and benefits prior 
to, and where possible following, the introduction of regulatory control. It is based on a 
combination of direct contact (personal communication and/or email) with individual 
country environmental agencies and detailed desk studies.  
 
This report has been structured to provide an initial overview of visibility and the 
different methods of economic analyses that are commonly applied to its valuation, 
followed by a review of views and approaches adopted by different countries, and finally 
overall conclusions and implications for Hong Kong. Appendices I and II list the country 
environmental agencies reviewed and/or contacted during the course of the study. 
Appendix III presents individual country information not included in the main text. 
 
2  APPROACH TO THE ECONOMIC ANALYSIS OF VISIBILITY  
 
2.1 Visibility, Visibility Impairment and its Measurement 
 
Visibility has been defined as ‘the greatest distance at which an observer can just see a 
black object viewed against the horizon sky’, which in metric terminology is known as 
the visual range (Malm, 1999). When assessing visibility, how objects are actually 
viewed should also be considered e.g. value judgments that enable appreciation of scenic 
vistas.  
 
Visibility impairment is perhaps one of the most well understood effects of air pollution, 
occurring when particles and gases in the atmosphere scatter and absorb light. It is the 
fine particles (less than 2.5 microns in diameter and generally from anthropogenic 
sources) that are commonly responsible for visibility impairment. Through complex 
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chemical reactions, gases react to form such fine particles, e.g. sulphur dioxide reacts to 
form ammonium sulphate, nitrogen oxides react to form ammonium nitrate and 
hydrocarbon gases can convert into carbon particles. Some of these particles are 
hygroscopic in nature, and absorbing water enhances their ability to impair visibility. 
Hence, when relative humidity is high (>70%), the visibility impairment capability of 
certain particles such as sulphates increases. 
 
The established links between air pollution and visibility impairment were recently 
examined in detail in Watson’s 2002 review of visibility (Visibility: Science and 
Regulation), which can be referred to for in-depth analysis. The science of visibility is 
also well documented by Malm (1999).  
 
The metrics commonly applied to measuring visibility degradation are: 
 

• Standard visual range in miles or km, as defined above (higher values mean 
better visibility). 

• Light extinction, which is the sum of the light scattering and light absorption by 
particles and gases in the atmosphere (higher values mean a decrease in 
visibility). 

• Deci view, which is a linear scale for perceived changes in visibility (similar in 
principle to the decibel). For every 10% increase in light extinction, the deci view 
index increases by one (higher values mean worse visibility). 

 
2.2 The Value of Visibility 
 
The economic value of a good is determined by how much an individual will pay for that 
good. For market goods the value is therefore reflected in its market price. Since 
visibility has no separate market value and thus cannot be separately bought and sold, 
economic analysis of it poses a number of challenges.  
 
Visibility is valued by individuals both at home, at work and in relation to amenity and 
recreation. It is also valued because of the importance individuals place on protecting 
nationally significant rural areas, even when there is no immediate benefit to the 
individual (Chestnut and Rowe, 1990a). Both the aesthetic value of visibility and the 
association of poor visibility with adverse health effects are factors that can influence 
individual behaviour in response to changes in visibility, and which can potentially lead 
to economic costs through:  
 

• loss of tourist and associated revenues following reduced/shortened visits to 
scenic/recreational areas such as national parks and country parks, and/or 
diversion of tourists to destinations that are perceived to be cleaner;  

• impacting the housing market through potential lowering of property value as a 
result of decisions not to move to areas with poor visibility; and 

• resulting knock-on effects impacting the local economy, e.g. reduced investment 
in affected areas. 
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2.3 Methods of Evaluation 
 
2.3.1 Overview  
 
Over the past two decades, placing an economic value on visibility has been based on 
research that derives credible estimates of this value through such approaches as 
‘revealed preference’ or ‘stated preference’ techniques1. ‘Revealed preference’ techniques 
infer preferences from actual or observed behaviour, whereas ‘stated preference’ 
techniques elicit preferences usually through questionnaire surveys. Furthermore, 
estimates of the value of visibility have focused on assessing the benefits of improved 
visibility, rather than attributing costs such as loss of revenues and so on to poor 
visibility. This is primarily due to difficulties in isolating the economic cost of market 
behaviour to visibility alone. For example:  
 

• If the decision to relocate to an area is affected by visibility in that area, it is 
extremely difficult to isolate the portion of consequent economic impact 
attributed to poor visibility from all other factors associated with purchasing a 
house/relocating (Hill, 2000).  

• Although an individual’s decision not to recreate can be measured through the 
associated loss of revenues, there remains a value of visibility improvement that 
is not measured through such costing analysis. Nevertheless, in 2000 the United 
States (US) National Park Service’s (NPS) Money Generation Model2 was used to 
illustrate the economic impact of increased visits to national parks due to 
improved visibility (Hill, 2000). The results from the use of the model, which 
provide only a rough estimate of the benefits, indicated that even small changes 
in visitor activity at each of the parks due to improved visibility, reaped 
potentially large benefits, e.g. if visibility improved sufficiently to increase park 
visitation by 10%, using the Money Generation Model this would translate into 
increased sales benefits of about US$80 million for the Grand Canyon National 
Park and of the order of US$110 million for the Great Smoky Mountain National 
Park. In terms of tax revenue, this translates into US$5 million and US$9 million 
respectively. 

 
Since the late eighties there have been numerous studies on how to assess the non-
market value of visibility and how to attribute a monetary cost to it. The most widely 
used and recognised methodology to date in assessing the monetary impacts of visibility 
is the Contingent Valuation Method of Analysis (CVM), although Hedonic Price 
Analysis3 (Delucchi et al, 2001, Beron et al, 2001) and Contingent Choice4 (Haider et al, 
2002) have also been used.  

 
1 Pierce et al (2000) provide a comprehensive overview of evaluating non-market goods and the 
different types of analyses. 
2 The Money Generation Model is a simple economic model that was developed by the US 
National Park Service in 1990. Based on sales, tax and job benefits, it is used to generate quick 
and low-cost estimates of the economic impact of national parks on local communities. 
3 Hedonic pricing is used to estimate economic values for ecosystem or environmental services 
that directly affect market prices. This method is most often used to value environmental 
amenities that affect the prices of residential properties.  
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2.3.2 Contingent Valuation Analysis 
 
Contingent valuation is a method used to estimate economic values for all kinds of 
environmental scenarios/services. It involves direct surveys to determine how much 
people are ‘Willing to Pay’ (WTP)5 contingent on a specific scenario. CVM studies of 
visibility usually involve presenting subjects with a series of photographs of the same 
location, but with different visibility levels and ascertaining WTP for a prescribed 
improvement. 
 
CVM has been used, particularly in the US, to ascertain WTP for visibility improvements 
both in terms of ‘recreation’ (visibility in relation to scenic, recreational areas) and in a 
‘residential’ context (visibility in and around the residential community)6. An advantage 
of CVM is that as well as ‘use’ values, it can be applied to ‘non-use’ values (i.e. the value 
that an individual may have for visibility unrelated to direct use, e.g. an individual may 
not have visited a national park or scenic areas and may not intend to do so, but may 
assign a benefit to improved visibility in such an area). The benefit value to be assigned 
to such motivations is, however, much debated in the literature.  
 
To date, information and data obtained from this US research provides the bulk of 
research data available. Three studies7 in particular have been widely referenced in 
assessing the economic value of visibility: McClelland et al, 1991 (unpublished 8 ), 
Chestnut and Rowe, 1990b (unpublished8) and Chestnut and Dennis, 1997.  
 
Based on empirical data it has been found that: 
 

• Residential ‘use’ values can account for more than half of all values for changes in 
visibility due to regional haze in the US (cited in Chestnut, 1997), and are 
seemingly higher than recreational visibility. However, effectively valuing 
residential visibility is much debated in the literature.  

• In some cases ‘non-use’ values may be substantial, as appears to be the case with 
recreational visibility (Chestnut and Rowe, 1990b). 

• There is insufficient evidence to estimate residential ‘non-use’ values, and there is 
little evidence to suggest that such values are significant. 

 
4 Contingent Choice is contingent analysis where respondents are asked to select a preferred    
option. 
5 WTP is the appropriate measure if the baseline case is that the individual does not have the 
good, or when an increase in the amount of good is at issue. Willingness to Accept (WTA) is also 
used in CVM and is the amount of money the individual would have to be compensated in order 
to be indifferent to the loss of the good. WTA is the appropriate measure if the baseline case is 
that the individual has the good, or when a decrease in the amount of the good is at issue. Most 
CVM studies, including USEPA cost benefit analyses, have used WTP. 
6 All households are anticipated to receive benefits from recreational visibility. For residential 
visibility, only those people living in the residential area receive the benefits.  
7 Of the numerous visibility valuation studies, USEPA has stated (USEPA, 2003a) that only two 
provide defensible monetary estimates. One is the residential visibility study of McClelland et al 
(1993), and the other is the recreational survey of Chestnut and Rowe (1990a). 
8 Unpublished, but peer reviewed. 
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2.3.3 Uncertainties  
 
Estimating the value of improved visibility using CVM is complicated by several factors 
including the nature of visibility itself, which to a large extent is subjective and 
dependent on perceptions. Factors to be considered in this respect are: 
 

• Lack of awareness, for example, an individual may believe that a pollution-
generated haze is a natural phenomenon such as low-lying cloud or fog and vice 
versa.  

• Baseline conditions (e.g. local air clarity) and the nature of the environment, i.e. 
urban, residential, rural, scenic. 

• The nature of benefits such that in contrast to market goods, visibility benefits 
are shared by many people. 

 
In addition, it should be noted that CVM arguably has disadvantages in its application in 
valuing visibility mainly as a result of: 
 

• The hypothetical nature of WTP (being dependent on what people say they will 
do, not what they actually do).  

• Reliance on questionnaires and the respondents’ understanding of the issues, as 
well as attaining honest responses. 

• WTP being influenced by many factors, e.g. 
 

⇒ income; 
⇒ ‘warm glow’ effect – respondents providing a higher WTP as they see the 

environment as a ‘good cause’; and 
⇒ bias – respondents’ failure to differentiate values for visibility from those of 

other air quality benefits, e.g. improved health. 
 

Notably, Beron et al’s relatively recent paper (2001) on hedonic analysis suggests the 
use of CVM may underestimate WTP.  
 
As a result of the various uncertainties and complexities outlined above, there are a wide 
range of values for household WTP reported in the literature using CVM. Nevertheless 
CVM remains the most recognised method for identifying the value of visibility, 
monetising that value and contributing to economic analyses. Notably, it is a rapidly 
evolving field with new methodologies being continually tried and tested. 
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3 INTERNATIONAL REVIEW 
 
3.1 Introduction 
 
With the exception of the US, few countries have assessed the economic value of 
visibility in any depth using the analyses methods outlined in Section 2. This is due, 
potentially, to a number or reasons: 
 

• Visibility not being perceived as, or is not a problem, either due to low levels of 
pollution and/or the nature of the visual envelope. Europe, for example, is known 
for its scenic setting but not in general for its vistas (where haze/poor visibility 
are noticeable). 

• The uncertainty in available methods of analyses and perceived lack of existing 
robust and directly relevant research data. 

• Resource requirements, i.e. contingent valuation surveys are time consuming and 
expensive. 

• Other local air pollution issues taking priority, predominantly the economic 
analysis of health effects. 

• The stage of development and sophistication of environmental policy-making 
mechanisms and policy instruments, e.g. in developing countries. 

 
Based on the available information and response of countries contacted (see Appendix I), 
the status of visibility economic analyses internationally is outlined in subsections 3.2 to 
3.5, below.  
 
3.2 North America 
 
3.2.1 Introduction 
 
Research undertaken in the US over the past two decades was found to be the 
predominant source of data on the economic analysis of visibility. The United States 
Environmental Protection Agency (USEPA) has used its key research data as a 
basis/reference for undertaking various economic analyses of the value of visibility as 
part of the government regulatory impact assessments and cost benefit analyses. To a 
lesser extent, Canada also recognises the value of visibility, but cites a number of 
constraints in undertaking the relevant analyses. Further details of the views and 
approaches adopted by the US and Canada are provided below. 
 
3.2.2 The United States  
 
Tourism is a significant industry in the US. The national parks employ of the order of 
21,000 permanent and seasonal employees. In 1997 alone the NPS collected US$122.2 
million in recreation fee revenues9, in addition to which travel-related expenditures 

 
9 Cited in US Department of the Interior, National Park Service. Air Resources Division website 
http://www2.nature.nps.gov/air/aqbasics/docs/benefitssummfinal.doc  
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generate an estimated US$14.55 billion annually. Visitor spending in communities 
surrounding national park sites was estimated at US$10.6 billion dollars in 200110. 
These parks therefore have an important economic value. However, this value is 
threatened when poor visibility influences an individual’s decision to recreate and visit 
the parks. NPS visitor surveys consistently indicate that visitors value parks in their 
natural state and that haze detracts from their enjoyment of the parks10. The desire to 
protect such resources has been one of the drivers behind the evolution of visibility 
legislation currently in force in the US. 
 
Review of Visibility Regulations  
The US Clear Air Act (CAA) requires USEPA to set National Ambient Air Quality 
Standards (NAAQS) 11  and to regulate Regional Haze (RH) to protect and provide 
benefits to human health and welfare. In 1977, amendments to the Act included the first 
federal legislation to specifically address visibility impairment. In 1980 USEPA 
introduced its initial and fairly broad visibility regulations as the first phase of a 
visibility protection programme. These regulations require states to develop strategies 
for reducing localised visibility impairment that could be attributed to specific sources. 
In 1990, as part of further amendments to the CAA, USEPA was required to specifically 
introduce regional haze (RH) rules and to conduct visibility research, ostensibly to 
protect national parks and wilderness areas (Class I areas) 12,13.  
 
Consequently, in the early nineties USEPA was in the unenviable position of proposing 
legislative options without a clear view of the relative benefits and costs of visibility. 
McClelland et al submitted a research paper to USEPA in 1993 specifically to address 
these uncertainties through a detailed examination of visibility in terms of perception 
and individual values of visibility changes. This paper is widely cited in current 
literature and would appear to have been a valuable reference for much of the research 
that has since been undertaken on visibility valuation14. By the late nineties USEPA 
believed that there was sufficient scientific understanding of visibility impairment to 
introduce a national regional haze programme. In 1999 it introduced the RH 
Regulations Final Rule to revise the existing visibility regulations and integrate 
provisions addressing regional haze impairment. The Rule requires states to establish 
goals for improving visibility in national parks and wilderness areas and to develop 
long-term strategies for visibility improvement (USEPA 1999a). 

 
10 Cited in http://www2.nature.nps.gov/air/aqbasics/economics.htm 
11 NAAQS comprise primary standards that address public health and secondary standards that 
address public welfare, which includes visibility. 
12 USEPA was also required to establish a commission to address visibility in the Grand Canyon 
National Park (the Grand Canyon Visibility Transport Commission was established in 1991). 
13 Class I areas are certain national parks over 6000 acres, wilderness areas over 5000 acres and 
national memorial parks over 5000 acres. 
14 In a recent regulatory cost benefit analysis report, USEPA has questioned the reliability of 
some of McClelland’s data due to inconsistencies with current best practices for conducting 
contingent valuation studies. 
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Regulatory Economic Analyses  
Economic analyses of the visibility regulations and the RH Regulations Final Rule have 
been undertaken as part of: 
 

• the benefit and cost analyses of CAA15, both retrospectively (USEPA, 1997) and 
prospectively (USEPA, 1999b); and  

• the Regulatory Impact Analysis (RIA)16 of the RH Regulations Final Rule (USEPA, 
1999c). 

 
These cost benefit analyses are based on estimating the cost of control relative to 
sales/revenues for affected sources and economic sectors, i.e. the economic cost, and 
comparing this to the overall monetised benefits, which in relation to visibility are 
estimated using the estimated sum of individual household WTPs. 
 
Clean Air Act 1970 to 1990  
USEPA’s retrospective study of the costs and benefits of CAA from 1970 to 1990 used 
the previous CVM study by McClelland et al (1993) and a review of methodologies by 
Industrial Economics Incorporated (IEc) in 1997 to calculate an annual household WTP 
per unit improvement in deci view of US$14 (by dividing McClelland’s estimated 
household WTP by the hypothesised change in deci view).  

 
In order to capture the uncertainty inherent in the analysis, upper and lower bound 
values were calculated using data from other studies in a consensus approach, i.e. 
combining results from appropriate eastern and western residential visibility valuation 
studies. Upper bound values were calculated on the basis that the entire value of a 
respondents stated WTP for improved air quality is attributed to visibility and therefore 
uses values unadjusted for such bias from other studies. Lower bound values were 
calculated using a 25% adjustment that was considered to be representative of other 
studies. This consensus approach derived upper and lower bound values of household 
WTP as US$21 and US$8 for a hypothetical improvement in visibility, respectively. 

 
Clean Air Act 1990 to 2010  
In assessing the economic impacts of the Clean Air Act Amendments of 1990, USEPA, 
like most other multi-regional reports, derived visibility values for residential visibility 
and recreational visibility separately, and used the following logarithmic model: 

HHWTP=B*ln (Vr1/Vr2)  

Where:  
HHWTP =  annual WTP per household for visibility changes 

 Vr1 =   the starting annual average visual range 
 Vr2 =   the annual average visual range after the air quality change 
 B =   the estimated visibility coefficient 

 
15 Section 812 of the CAA Amendments of 1990 requires USEPA to periodically assess the effect 
of the Act on public health, economy and the environment of the US. 
16 The RIA of the regional haze programme was developed in conjunction with the RIA for the 
ozone and particulate matter NAAQS. 
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Visibility coefficients17 were derived from Chestnut and Dennis (1997), which relies on 
the unpublished results from McClelland et al (1993) and the unpublished work of 
Chestnut and Rowe (1990b) for residential and recreational visibility respectively.  

 
The estimated improvements in visibility as a result of the Act ranged from a WTP of 
US$40 to US$137 per household per year, depending on location.  

 
However, due to concerns over methods in the McClelland et al study, which USEPA 
suspects over-estimates WTP, residential visibility is not included in the primary 
benefits estimates. 
 
Regulatory Impact Analysis of the Regional Haze Rule  
Each household’s WTP for all visibility improvements (recreational and residential) 
were estimated. The total benefits of all changes in visibility were then calculated as the 
sum of the all calculated household WTP’s (both recreational and residential) and 
including ‘in region’ and ‘out of region’. 

 
For the analysis, WTP is derived from a Constant Elasticity of Substitution (CES) utility 
equation (ρ is the shape parameter and is closely related to CES)18, in which WTP is a 
function of baseline visibility, the magnitude of improvement, location and household 
income. For example, for in-region19 recreational visibility, WTP is calculated as: 

( ) ρρρρ γ
1

10Q ⎥⎦
⎤

⎢⎣
⎡ ⎟

⎠
⎞⎜

⎝
⎛ −+−=∆ QQ ikikikik

mmWTP

Where: 
 
 Qik =  the level of visibility at the kth park in the ith region  

m  =    income 
 Q0   =  baseline visibility level 
 Q1   =   the improved visibility level 
 ρ     =  reflects income elasticity 
 γ   =  ‘in region’ recreational visibility parameter based on Chestnut and Rowe              
(1990) 
 

Due to uncertainties in existing data on residential visibility, data from McClelland et 
al’s study (1993) was used, but only for high-end estimates of total benefits.  

 
Two emission control scenarios were used in the assessment: 
 

(i) fugitive emission controls considered; and  
 
(ii) fugitive dust controls not considered . 
 

                                                 
17 The mean WTP values from the cited studies, converted to a standardised visual range. 
18 Further details of the derivation and use of the equations can be referred to in USEPA, 1999c. 
19 USEPA addresses the fact that people would appear to be willing to pay more for visibility 
improvements that are ‘in region’ as opposed to those that are ‘out of region’. 
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However, the agency is working on ways to incorporate some value of ‘urban’ or 
‘residential’ visibility in the primary estimates. 

                                                

With respect to four improvement goals:  
 

⇒ 1 deci view improvement in 15 years 
⇒ 1 deci view improvement in 10 years 
⇒ 5% deci view improvement in 10 years 
⇒ 10% deci view improvement in 10 years 

 
One of the major findings of the RIA was that for the alternative progress goals defined 
in the study, and for Class I areas, between 12% and 79% of the total benefits were 
visibility benefits.  
 
Economic Evaluation of the Clear Skies Act 2003 
In addition to the above, USEPA has recently completed the economic evaluation of the 
Clear Skies Act 2003 (USEPA, 2003a). Changes in emissions of SO2 and NO2 as a result 
of the Act are anticipated to improve visibility in much of the US and these benefits were 
assessed and evaluated as part of the overall regulatory economic analyses.  

 
As with previous cost benefit analyses, visibility benefits were identified according to 
two categories: recreational and residential visibility, and also with respect to both ‘use’ 
and ‘non-use’ values. In USEPA’s judgement, the Chestnut and Rowe study (1990a) has 
continued to be considered as the most reliable for providing relevant research data for 
valuing recreational visibility. McClelland et al’s residential visibility study (1993) was 
considered less reliable and was not used in the analysis. USEPA used a benefits transfer 
methodology to extrapolate the findings from Chestnut and Rowe’s study to the 
population affected by the Clear Skies Act (although it is recognised by USEPA that 
there is some uncertainty in this approach).  

 
As with previous assessments, a general WTP equation for improved visibility was 
developed as a function of the baseline visibility, the magnitude of improvement and 
also household income. The behavioural parameters were taken from the Chestnut and 
Rowe study and were used to calculate WTP for the visibility changes anticipated as a 
result of the Clear Skies Act. Since there is evidence that WTP increases with income, 
the benefits assessment took into account that a 1% increase in income is associated 
with a 0.9% increase in WTP for a specified change in visibility. As a result of the overall 
evaluation, the annual monetised benefits of visibility from the Clear Skies Act were 
estimated to be US$3 billion by 2020 from improving visibility at select national parks 
and wilderness areas (USEPA, 2003b). It is noted that this recent assessment does not 
include visibility valuation for residential areas or other areas such as national parks 
and wilderness areas in the North East of the US. 

 
USEPA has confirmed 20  that although it currently calculates the benefits of 
improvements in visibility other than national parks, e.g. residential, using the 
McClelland et al study, it does not include this data in primary estimates of benefits. 

 
20 Personal communication. Dr. Bryan J. Hubbell, Office of Air Quality Planning and Standards 
Innovative Strategies and Economics Group, USEPA (21/5/04). 
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e.g. lost revenues from reduced tourism 

enefits of controlling air pollution are estimated using Environment 
anada and Health Canada’s Air Quality Valuation Model (AQVM). The Environmental 

 regional study (Haider et al, 2002) used Contingent Choice 
nalysis to estimate the monetary value of improved visibility. Contingent Choice was 

T
various improvements in visibility at various costs. Each alternative is described in 

 CAD$48.55 

                                                

Finally, it is understood from USEPA that to date no analyses have been undertaken 
through estimating the direct cost of visibility, 
resulting from visibility impairment. However, this is something that USEPA recognises 
as being a potentially important area of research and it is therefore planning to address 
it in the future20. 
 
3.2.3 Canada 
 
In Canada, the b
C
component of the Air Quality Valuation Model (AQVM-E) uses a logarithmic valuation 
function (similar to the USEPA’s) for valuation of visibility in Canada. The availability of 
Canadian data to support this kind of analysis, however, is still extremely limited. Before 
2000, all of the visibility valuation used in Canadian air pollution analysis was based on 
studies and surveys conducted in the US21. The Canadian authorities have not as yet 
established a mechanism for examining the economic impacts of poor visibility. It is, 
however, recognised to be a very expensive and time-consuming process, so resource 
limitations have prevented nationwide studies 22 . Nevertheless, poor visibility is 
considered to be a problem in Canada. Some regional studies have been conducted and 
there are plans to do more. For the time-being however, national-scale research data is 
obtained from US studies.  
 
Of particular note, a recent
A
used as it was thought to overcome two problems with the previous CVM studies: 

i) that previous studies valued air quality and did not clearly distinguish between the 
value of health and of visibility; and 

ii) where studies did measure visibility separately, WTP was measured for one change 
in visibility only. 

he Contingent Choice Analysis forces respondents to repeatedly choose between 

terms of a number of attributes. By aggregating the answers from all the respondents, it 
is possible to derive part-worth utility functions for each attribute, which then 
demonstrate the importance of the attribute to the choice of the individual. 

Using this method of analysis, welfare benefits of a 5% and 20% improvement in visual 
range were estimated to be of the order of CAD$29.38 (US$22.38) and
(US$36.99) per household per year, respectively. These values are considered to be at 
the low end of the most recent visibility value estimates from the US. This, the authors 
argue, can be attributed to the generally superior air clarity in lower mainland British 
Columbia, compared to that of many American cities. The study demonstrates a need for 
further research into visibility valuation in the Canadian context. It is understood that 

 
21 Visibility Paper. Unknown author, email from Environment Canada (26/4/2004). 
22 Personal communication. Carrie Lillyman, Science Assessment and Integration Branch, 
Meteorological Service of Canada, Environment Canada (27/04/04). 
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such research is required before it will be possible to derive a national estimate of the 
visibility benefits based on Canadian data. 

Further research is currently being undertaken, and attempts are being made to transfer 

.3 Europe 

uring the course of this study, the European Commission (Clean Air and Transport 

otably, the proposed methodology for the cost benefit analysis (CBA) of air quality-

.4 Australasia 

.4.1 New Zealand  

ew Zealand’s environmental image is seen as a key driver of the value that New 

n 2001, in order to evaluate the potential loss of revenue from tourism due to 

                                                

the results of the Haider et al study to other parts of Canada. 

 
3
 
D
Unit) indicated that to date, visibility has not been an issue in Europe23. No economic 
assessment has been undertaken, although it is hoped that the Clean Air for Europe 
programme (CAFE) will provide some information on the economic benefits of 
improved visibility due to EU policy action, the results of which are anticipated to be 
available in early 2005. The main economic benefits of emission reductions are, 
however, expected to be from improved health (less premature mortality and less 
morbidity). 
 
N
related issues, and in particular the CAFE programme, was published for consultation in 
February of this year (AEA Technology Environment, 2004). This recommended that, 
due to the lack of concern over visibility in Europe, it would be inappropriate to quantify 
changes in visibility as part of the CBA work. Furthermore, following consultation if 
such quantification is required, it is considered that any results would be subject to a 
high level of uncertainty, given the need to use and extrapolate US data. These findings 
are consistent with the views of the UK Government, as stated in the economic analysis 
of the National Air Quality Strategy Objectives (DEFRA, 2001) (see Appendix III). 
 
3
 
3
 
N
Zealand is able to obtain for its goods and services in the international market place 
(MfE, 2001a,b). In particular, tourism is the number one export earner for the country, 
generating NZ$8.2 billion (US$5.4 billion) per year (MfE, 2001c). Although air quality 
in New Zealand is considered to be good, the Ministry for the Environment (MfE) 
recognises that it has deteriorated in some areas, e.g. Christchurch and Auckland, and 
this has raised questions about the sustainability of New Zealand’s exports, including 
tourism, which rely on its pristine environmental image. In 2000, MfE stated that 
ideally an overall risk assessment should take into account the ‘value’ visibility might 
have in different areas of the country, such as national parks (MfE, 2001a). 
 
I
worsening visibility, the MfE (MfE, 2001b) used CVM to assess the extent of tourist 

 
23 Personal communication. Ann Maher, Environment Directorate-General, European 
Commission (30/04/04). 



Air Pollution: Evaluating the Economic Costs of Visibility Impairment 
 
 

 
    13 

purchasing behaviour as indicated by length of stay with respect to five markets 
(Australia, US, UK, Japan and Korea24) and contingent on two scenarios: 
 
  (i) existing good environmental quality; and  

 
(ii) degraded environmental quality.  

 
The reduced length of stay as a result of environmental degradation was monetised by 
evaluating the economic cost in terms of associated benefit measures, e.g. profits, net 
taxes, wages, GST. The potential loss to New Zealand from the five markets studied 
range from an annual impact of NZ$530 million (US$349 million) to NZ$938 million 
(US$618 million). Despite its potential economic value, there are however, currently no 
air quality or national visibility standards in New Zealand. 
 
Also in 2001, the Health Research Council of New Zealand and the MfE began a three-
year joint research project to specifically investigate ambient air quality management. 
However, it is understood that they decided not to incorporate visibility into the 
project25. This is due to the fact that the researchers believed that economic impacts that 
are not directly calculable are not strong drivers for policy direction. 
 
Of note, a report issued by Environment Canterbury (one of New Zealand’s regional 
councils) (Bicknell, 2001) reviewed literature on WTP for the benefits associated with 
clean air. The report concluded that as there are no widely accepted empirical estimates 
of visibility values, such benefits should be omitted from the quantitative benefits 
analysis of clean air until such an estimate is obtained. 
 
In 2003, as part of a study on the amenity effects of PM10 and TSP, MfE proposed 
visibility indicators (a combination of visual range and colour) with which to assess 
visibility degradation (MfE, 2003). These indicators provide an action level of a 
combination of 8km of visibility and/or distinct ‘off’ colour. It is proposed that this is 
preliminary, with the intention of future refinement. A visibility risk assessment 
reported in the study indicated excellent visibility across New Zealand, with the 
exception of a few urban areas. The possible costs of poor visibility were also judged to 
be minor compared to potential health effects. 
 
Currently (2004), MfE is in the process of proposing national environmental air quality 
standards under the Resource Management Act of 1991. A recent economic analysis of 
the air quality standard proposals does not, however, address visibility, but focuses on 
health benefits (MfE, 2004).  
 
3.4.2 Australia 
 
Australian national air quality guidelines are health rather than amenity based, and the 
Department of the Environment and Heritage is not currently aware of any studies 

                                                 
24 These markets comprise 85% of all visitor arrivals in 2000. 
25 Personal communication. L. Wickham, Senior Advisor for Air Quality, MfE (13/5/2004). 
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being conducted that are related to the economic impacts of poor visibility26. It is 
understood that there are at present no national visibility standards and that the federal 
government does not have any plans to pursue any studies related to the economic 
impact of reduced visibility.  
 
The Australian Academy of Technological Sciences and Engineering (AATSE) briefly 
reviewed economic valuation of amenity-based impacts of air pollution in Australia 
(AATSE, 1997), concluding that hedonic analyses are possible in relation to visibility, 
but are subject to confoundment as house pricing may be affected by other factors, such 
as what else is being viewed as well as visibility. Regarding Contingent Valuation, the 
paper cites the following issues to be considered when undertaking such analysis: 
 

• the inherent role of perception; 

• the hypothetical nature of WTP; and 

• that health improvement and visibility improvements are inseparably related in 
people’s minds, resulting in super-additivity such that the value obtained will be 
in excess of the total value of air quality improvement. 

 
Consequently, in the absence of reliable pollutant emission benefit values, the paper 
cites both direct costs to a possible loss in tourism and also potential loss in investment 
in cities, as scenarios to measure amenity benefits of air pollution. 
 
State governments in Australia have begun to address the need to better understand the 
effects of reduced visibility on cities, although no comprehensive studies were 
understood to have been undertaken at the time of writing27. 
 
3.5 Asia 
 
No specific studies that evaluated the economic impacts of visibility impairment in Asia 
were identified during the course of this review, although Glover and Jessop (1999), 
provide an overview of the economic cost of the 1997 forest fires in Indonesia that 
include some costs related to visibility. 
 
Visibility impairment is nevertheless recognised as a problem in a number of Asian 
countries, mainly as an indicator of poor air quality and the adverse health effects 
associated with it (see Appendix III). Countries that rely heavily on tourism related to 
scenic areas, e.g. Nepal, recognise the potential economic costs of poor visibility, 
although assessment and regulatory analysis was not evident. 
Transboundary air pollution is a particular concern throughout Asia, affecting many 
countries in the continent. The 1997 forest fires caused a significant reduction in 
visibility across much of the region. This transboundary pollution resulted in severe 
disruption to the transport sector (with both shipping accidents and inland traffic 
accidents occurring), the fishing industry and agricultural production was adversely 
                                                 
26 Personal communication. Khokan Bagchi, Air Quality Section Department of the Environment 
and Heritage, Australia (05/05/04).  
27 ibid. 
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affected and tourist revenues declined. These impacts had significant economic 
implications and have provided the impetus for studies and research on transboundary 
air pollution.  
 
The occurrence of the haze as a result of the forest fires in 1997 has since yielded 
significant information on its economic impact, particularly in relation to tourism 
(Glover and Jessop, 1999). For example, in Malaysia the value of reduced tourism as a 
result of the haze is estimated to be of the order of US$127.42 million. How much of that 
cost can be attributed to impaired visibility as opposed to the health affects however, is 
not specifically cited. In addition, poor visibility resulting from the haze reportedly 
prevented fishermen from sailing and resulted in economic impacts from a 30% decline 
in fish landings. 
 
In November 2003, the Association of Southeast Asian Nations (ASEAN) Agreement on 
Transboundary Haze Pollution in Southeast Asia came into force. The agreement, 
signed by the 10 member countries of ASEAN, contains provisions on monitoring, 
assessment and prevention of transboundary haze pollution, technical cooperation and 
scientific research, mechanisms for coordination and communication, and simplified 
customs and immigration procedures for disaster relief. Although not specifically aimed 
at addressing amenity impacts of pollution, the resulting research may facilitate such 
studies in the future. 
 
 
4. CONCLUSIONS 
 
• Incentives for addressing visibility at a national level were found to be a result of: 
 

(i) potential reduction of tourism (e.g. to scenic areas) and associated loss of revenue, 
including both actual loss, as determined through visitor surveys, and potential 
loss through damage to a national ‘green’ image; 

 
(ii) loss of revenues and knock-on economic consequences due to potential effects on 

the local housing market; and 
 
(iii) benefits measured through ‘Willing to Pay’ for improvements in visibility.  

 
• The potential economic costs of visibility impairment can be substantial, particularly 

in large cities. 
 

• The economic evaluation of visibility is challenging, largely as visibility is not a 
market good and visibility benefits that can be significant are contingent on a range 
of factors and uncertainties, including people’s perceptions, the scenic nature, 
existing vistas and views, location, baseline visibility and urbanity of environment. 
As a result, residential visibility and recreational visibility are often treated 
separately.  
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• Most recognised and referenced research on the economic assessment of visibility 
has been undertaken in the US (with a number of key papers commonly cited 
throughout the literature), and is based on specific national scenarios using CVM. 
CVM has, however, recently been challenged (in a hedonic analysis study) as 
underestimating WTP. Thus again points to the current and continuing evolution of 
visibility valuation analysis. 
 

• There is less evidence in the literature of direct costing analyses, such as the 
identification of costs, through direct loss of revenues.  
 

• The US research is likely to provide the basis of visibility research in other countries. 
The approach to evaluating the economic impacts of poor visibility can be 
transferred from region to region, e.g. within the US. However, it was not found to be 
realistic to transfer the specific values of costs from one region to another due to the 
inherent variation in factors that affect the value of visibility. Unfortunately, the 
constraints of the analyses and uncertainty of transferring data from the US to other 
countries has been cited in the literature as one of the reasons for other countries not 
attempting to determine the economic value of visibility. 
 

• Internationally, and with the exception of the US (and to a lesser extent Canada), the 
economic valuation of poor air quality is generally focused on health effects, and 
visibility is not considered to be as significant an issue of concern. Of the countries 
reviewed, few have attempted to quantify the costs and benefits as part of the 
economic appraisals associated with policy development and planning, and even 
fewer have sought to incorporate relevant regulatory mechanisms into their 
legislature.  

 
• In Asia, the health effects of poor visibility are currently the priority and no specific 

visibility valuation and economic analysis studies were identified, even though 
visibility is recognised as having an economic value in a number of countries. 

 
• The science of valuing visibility in terms of costs and benefits is far from exact, is still 

evolving and is based on a limited number of reputed studies. Data for recreational 
visibility would appear to be more robust than for residential visibility (although 
USEPA is currently reviewing methods to address the latter) and there is concern 
that most CVM studies do not sufficiently distinguish between the value of health 
and that of visibility. Consequently, there still remains considerable uncertainty 
about methods for the valuation of visibility and the monetisation of that value. 
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5. IMPLICATIONS FOR HONG KONG 
 
5.1 Introduction 
 
Two decades of research into visibility valuation and economic analyses indicate that, 
although the health effects of poor air quality are generally considered to be more 
important than those of welfare, and thus take priority in government economic 
analyses, there are very real costs and benefits associated with changes in visibility 
related to well-being. The degree and nature of benefit however, depends on a range of 
factors such as visibility nature and location (recreational, residential), the economic 
value of national resources, perception and whether the visibility values are ‘use’ or 
‘non-use’. The methods of evaluating the costs and benefits of visibility are still evolving 
and this status has to an extent held back research internationally. 
 
5.2 The Nature of Visibility in Hong Kong 
 
Hong Kong is one of the world’s most densely populated cities. With a landmass 
approximating 1098km2, the majority of development is centred in an area 
approximating 200km2, since the region’s hilly topography renders the majority of its 
land unsuitable for development. Consequently, unlike many cities that are situated on 
flood plains, Hong Kong’s topography and hilly terrain provide exceptional vistas, which 
can be viewed from within the heart of the city and throughout the region. As a result of 
these factors, it is anticipated that both recreational and residential visibility will be 
highly valued by both Hong Kong residents and visitors.  
 
As indicated in the ‘Introduction’ to this report, for more than a decade Hong Kong has 
suffered significant visibility impairment as a result of poor air quality. In Wang’s 
extensive study of visibility in Hong Kong (2003), the main causes of visibility 
degradation were cited as fine particulate matter (anthropogenic in nature), with 
ammonium sulphate28 from regional sources being the largest contributor, followed by 
organic and elemental carbon29, as well as nitrates from local sources. The extent of 
visibility degradation was found to be further influenced by local weather patterns and 
topographical factors. 
 
5.3 Deriving an Evaluation Methodology to Assess the Economic Impacts 

of Visibility Impairment in Hong Kong 
 
From the literature it can be deduced that evaluating visibility from an economic 
perspective in Hong Kong should address potential impacts on tourist revenues, as well 
as the value of recreational and residential visibility. 
 

                                                 
28 Sulphate results from the oxidation of sulphur dioxide (SO2), the main source of which is the 
burning of fossil fuels for power generation. Sulphate also has an ability to absorb water, which 
enhances light scattering. 
29 Organic and elemental carbon are a result of emissions from motor vehicles. 
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improvements from both a residential and recreational perspective would be a valuable 
component of cost benefit analyses. 

• Tourism 
 
Hong Kong’s tourism industry has a significant economic value and appears to be on an 
upward trend, with increasing numbers of visitors from the Mainland. In 2002 alone, 
total tourism expenditure associated with inbound tourism amounted to HK$77.41 
billion (US$9.93 billion) (HKTB, 2003a). Surveys undertaken by the Hong Kong 
Tourism Board (HKTB, 2003b) indicate that after shopping (the most popular tourist 
activity), visiting Victoria Peak, which is famed for its views of the Harbour and the New 
Territories, is one the most popular tourist pastimes. It is therefore a reasonable 
assumption that poor visibility would impact tourism. But to determine the nature and 
dynamics of such impacts would require research. For example, does impaired visibility 
simply result in a diversion of tourist revenues to other areas? Does it result in reduced 
length of stay? Or even a reduction in the total number of tourists, thus diverting 
revenues from Hong Kong? It is unlikely that tourists visit Hong Kong just for scenic 
value (as is the case in the US national parks). However, the perceived health effects 
associated with poor visibility could result in tourists reducing the duration of their stay 
or diverting entirely to perceptibly cleaner destinations, with a consequent loss in local 
tourist revenues. Direct visitor surveys could be undertaken to ascertain this value 
through both direct assessment of changing/lost revenues and WTP studies. 
 
• Residential and Recreational Visibility 

 
Given the existing research data and the value of visibility established internationally, it 
is also reasonable to assume that there are potential financial implications (costs and 
benefits) of impaired visibility in relation to both recreational and residential visibility 
in Hong Kong.  
 
In deriving an evaluation methodology for valuing visibility and monetising that value, 
the unique nature of Hong Kong’s environment should be considered. That is, an 
extremely dense urban environment with limited visual amenity from a residential 
perspective, but with significant vistas and long distance views from strategic vantage 
points throughout the city and region as a whole. In addition, with 40% of the landmass 
designated as country parks, Hong Kong has potentially significant recreational amenity. 
As distance vantage points in Hong Kong are therefore common, haze can be seen quite 
clearly and is therefore immediately noticed. This constant reminder of how dirty the air 
really is, is likely to affect not only tourists (as indicated above), but also people’s 
willingness to live and raise families in Hong Kong, which has implications for the 
region as an attractive place to invest in and relocate to.  
 
In order to establish the potential monetary benefits associated with improved visibility, 
for example as a result of introducing improved regulatory controls, research such as 
CVM could be undertaken. From the literature, it is evident that individuals are willing 
to pay for improved visibility, both in the vicinity of their homes and with respect to 
recreation, in relation to both ‘use’ and ‘non-use’ scenarios. In Hong Kong, local 
concerns over poor air quality and poor visibility have steadily increased over the past 
decade, and assessing the extent to which its residents would be willing to pay for 
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Since evaluating visibility is dependent on a number of variables, data from overseas 
cannot reliably be transferred to Hong Kong, hence local surveys would be required.  

nd 
ouse price values possibly using hedonic analysis, which could also be another avenue 

n designing a research programme to assess the value of 
isibility and determine potential economic impacts include: 

 
Given e ation should also be given to 
he envelope of visibility studies and whether a regional dimension should be factored in. 

. ACKNOWLEDGEMENTS 

 all those who assisted in the research and 
reparation of this report.   

 to acknowledge Lena Kennedy for her research 
ndertaken from an international perspective, particularly with respect to the 

the time to respond to 
uestions and emails concerning the status of visibility valuation in their 

not least, I would like to thank all those at Civic Exchange who 
facilitated the production of this report including Kylie Uebergang and Christine 

 
In addition to the above, recent US research indicates a clear link between visibility a
h
of research in Hong Kong.  
 
Factors to be considered i
v
 

• baseline visibility conditions; 

• the nature of views, e.g. scenic vistas, long distance views; 

• definition of the commodity, i.e. residential versus recreational visibility; and 

• the nature of value, i.e. ‘use’ and ‘non-use’ values. 

 th  regional nature of visibility impairment, consider
t
 
 
 
 
6
 
I would like to express my thanks to
p
 
In particular I would like
u
Asia Pacific Region. Also Bill Baron for patiently reviewing and providing advice 
on the report contents and notably the technical aspects. 
 
From overseas, I would like to thank all those who took 
q
countries, in particular Dr. Bryan Hubbell from the United States 
Environmental Protection Agency and Carry Lillieman from Environment 
Canada. 

 
Last but 

Loh. 
 



Air Pollution: Evaluating the Economic Costs of Visibility Impairment 
 
 

 

 
Appendix I Country Environmental Agencies – Websites and Email Addresses 

Reviewed and Contacted 
 

 
 

Country 
(in alphabetical 

order) 

 
 

Agency 

 
 

Responded 
Yes/No 

 
 

Website/Email Address 

Australia Department of the Environment and Heritage 
Department of Environment and Conservation, 
New South Wales 
Environment Protection Authority, Victoria 
 

Yes 
Yes 

 
Yes 

http://deh.gov.au  
http://www.epa.nsw.gov.au  
 
http://www.epa.vic.gov.au 
 

Canada Environment Canada Yes http://www.msc-
smc.ec.gc.ca/saib 
 

Denmark Danish Environmental Protection Agency No http://www.mst.dk 
Germany Umweltbundesamt – The Federal 

Environmental Agency 
Yes http://umweltbundesamt.de 

Greece The Hellenic Ministry for the Environment, 
Physical Planning and Public Works 

No http://www.minenv.gr 

European 
Commission 

Environment Directorate-General Yes http://europa.eu.int/comm/in
dex_en.htm 

India Ministry of Environment and Forests No http://envfor.nic.in 
Indonesia Ministry of Environment 

Centre for Scientific Documentation and 
Information, Indonesia Institute of Sciences 

No 
No 

http://www.menlh.go.id/eng 
http://www.pdii.lipi.go.id 

Ireland Environmental Protection Agency Yes http://www.epa.ie 
Japan Ministry of the Environment No MOE@env.go.jp 
New Zealand Ministry for the Environment Yes http://www.mfe.govt.nz 
Philippines Department of Environment and Natural 

Resources 
No http://www.denr.gov.ph 

Singapore Ministry of the Environment No http://www.env.gov.sg 
Spain Ministry of the Environment No informacion@vgt.mma.es 
Thailand Ministry of Natural Resources and Environment No http://www.monre.go.th/MN

RE/main.jsp 
United Kingdom Environment Agency 

Department for Environment, Food and Rural 
Affairs 
 

Yes 
Yes 

http://www.environment-
agency.gov.uk 
http://www.defra.gov.uk 

United States of 
America 

United States Environmental Protection Agency Yes www.epa.gov 
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Appendix II Country Environmental Agencies – Websites Only Reviewed  
 

 
 

Country 
(in alphabetical order) 

 

 
 

Agency 

 
 

Website 

Finland Finnish Ministry of the Environment www.vyh.fi 
France French Ministry of Environment http://www.ecologie.gouv.fr/so

mmaire.php3 
Italy Italian National Agency for New Technologies, Energy 

and the Environment 
http://www.enea.it 

Sweden  Swedish Environmental Protection Agency http://www.naturvardsverket.s
e 
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Appendix III - Individual Country Information 
 
China  
Although numerous studies have been conducted in China to assess the economic impacts of 
environmental degradation (US Embassy Beijing, 2000), including the economic impacts of air 
quality, no studies were identified during the course of this review with regards to the economic 
impact of poor visibility. Such economic analysis is currently problematic due to the paucity of 
good data, the scale of the problem and lack of research funding (World Bank, 2001).  
 
Denmark 
The Ministry of Environment in Denmark was not aware of any studies that specifically look at 
the economic impacts of poor visibility in Denmark. Studies have reportedly been undertaken 
with regards to poor visibility caused by air pollution in the Arctic region (in particular 
Greenland), but this research is mainly focused on the effects on health and environment and 
nature.  
 
Germany 
There is no air quality legislature in Germany that addresses the economic impact of poor 
visibility30 and no relevant studies were identified during the course of this review. 
 
Indonesia 
An integrated air quality monitoring network does not yet exist in Indonesia, although regional 
networks are being established. Consequently, for the purpose of policy making there is no 
sufficient air quality data (Heil, 2000). It appears that studies on air quality in the region have 
focused on the health impacts and the economic implications related to health (Syahril et al, 
2002), rather than amenity impacts, despite significant lost tourist revenues associated with the 
haze from the 1997 forest fires.  
 
Ireland 
Poor visibility is not perceived to be a problem in Ireland as overall air pollution levels are low 
due to the lack of large cities and regular wet, windy weather from the Atlantic. Consequently it 
is understood that no economic assessments have been undertaken regarding impaired visibility 
from air pollution31. 
 
Nepal 
Atmospheric data obtained from the Kathmandu airport from 1970 onwards show that there has 
been a very substantial decrease in visibility in the valley since 198032. The number of days with 
good visibility around noon decreased in the winter months from more than 25 days/month in 
1970 to five days/month in 1992. Low visibility and poor sunlight during the winter are also 
associated with dust from local company Himal Cement. 
 
In the early 1990’s, foreign currency revenues amounted to approximately US$60 million per 
year33. Although no ‘dose-effect’ relationship of air pollution and tourism is understood to be 
available, research indicates that an approximate 10 percent decrease in tourism could lead to a 
loss of US$6 million. The economic cost of air pollution due to loss in human health potential, 

 
30 Personal Communication. Angela Weikinn, Umweltbundesamt, Germany (23/04/04). 
31 Personal communication. Barbara O’Leary, Environmental Protection Agency, Ireland 
(22/04/04). 
32 Cited in Nepal State of the Environment 2001, http://www.icimod-
gis.net/web/SOE/index.htm 
33 Cited in 
http://www.rrcap.unep.org/issues/air/maledec/baseline/Baseline/Nepal/NEPCH1.htm 
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loss in tourism and damage to cultural heritage is therefore likely to be significant. However, 
assessment of air quality has not been carried out systematically in Nepal because of the lack of 
a strategic air quality monitoring policy, infrastructure and technology. Furthermore, the 
concept of an air quality management system is absent from the national policy. Thus, Nepal 
urgently needs to prepare a comprehensive framework for policies to address the problems of 
pollution, including its economic impacts. 
 
Singapore  
Air pollution is regulated under the Environmental Pollution Control Act of 1999, which 
presents emission standards in the region34. Singapore also believes that it has good visibility 
and its regulations are in place to maintain this standard (Hock, 2002). No relevant studies were 
identified during the course of this review. 
 
Thailand  
Air pollution (mainly the high levels of suspended particulate matter) affecting Bangkok35 and 
other cities in Thailand has been monitored and studied largely in terms of the health effects 
(Ministry of Natural Resources and Environment, 2002). Despite its reputation for poor air 
quality and visibility, Bangkok is still a significant tourist destination, although the high levels of 
tourism may be attributed to its being a gateway to the southern region, where air pollution is 
not considered to be problematic. It is understood that priorities in addressing air pollution 
relate to health impacts and not currently to the recreational or residential value of visibility. 
 
The United Kingdom 
 
In a recent UK Government economic analysis of the National Air Quality Strategy Objectives 
(DEFRA, 2001), quantitative analysis of visibility values were not addressed. Reasons for this 
were cited as being:  
 

i) the recognition that although there have been periods where air pollution 
has had a significant effect on visibility, such events are considered rare; 
and 

 
ii) the inherent uncertainty over methods of analysis and the reliance on 

data from the US, potentially resulting in such analyses being unreliable. 
 
 

 
34 National Environment Agency Singapore: 
http://app.nea.gov.sg/cms/htdocs/category_sub.asp?cid=29#q6  
35 In 2001, particulate matter in Bangkok was recorded at twice the WHO acceptable levels. 
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