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Supplementary material for Vahlsing/Smith 
 
A. Comparison of Survey Respondents and Non-Respondents 

 

The geographical distribution and selected demographics of the survey respondents and non-respondents are summarized in Table 1 

and 2. 

 
Table 1: Number of respondents & Non – respondents in each Geographical Region 

Region Respondents 
Non – 

Respondents 
Total 

Asia 10 22 32 

Africa 6 43 49 

Central Europe 3 13 16 

South America 2 30 32 

Middle East 1 16 17 

North America 1 0 1 

Western Europe 1 2 3 

Scandinavia 0 3 3 

Total 24 129 153 

    

 

Asian countries represented the largest percent of the respondents (40 %), followed by African countries (25 %), Central European 

countries (12 %) and South American countries (8 %). The remaining 8 % of the respondents were from the Middle East, North 

America, and Western Europe. A statistical significant difference between medians was not observed between respondents and the 

non-respondents for any of the variables shown in Table 2.  
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Table 2: Selected Median of Demographics for Survey Respondents & Non – Respondents 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demographic Median 

Respondents  

(n = 24) 

Non – Respondents  

(n = 129) 

Population (2008) 1,000,000 6,200,000 

Urban Population (% of Total, 2008) 53 49 

 GDP per capita (current $US, 2008) 3,400 2,800 

Health expenditure per capita  

(current US$ 2007)  

130 150 

Energy Use  

(kg of oil equivalent per capita, 2007)  

850 910 

PM10  

(population weighted ug/m3 2006)  

51 37 

SO2 Emissions  

(thousand metric tons 2000)  

96 59 

General Government Final Consumption Expenditure  

(% of GDP, 2008) 

14 13 

DALYS  

(attributed to urban air pollution, 2009) 

1,000,000 930,000 

*statistical significance difference (p>0.05) between respondent and non – respondents 

GDP(Gross Domestic Product), DALYs (Disability Adjusted Life Years) 

Source – World Bank, World Development Indicators, 2010 
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Ambient Air Quality Standards & Selected Demographics 
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PM10 SO2 PM10 SO2 

Algeria 
(Kerbachi, 2006) 

0 0 2007 2007 34,373,426 65 4,845 173 1,089 71 13  

Antigua & Barbuda
10

 
(Blacklane, 2011) 

0 0 2007 2007 86,634 30 14,048 627  12 18  

Argentina 
(Maggioria, 2006) 

0 70 2006  39,882,980 92 8,236 663 1,850 73 13  

                                                             

1
 Secondary sources are listed. If no source is provided the AAQS data came from the survey results discussed in this paper.  

2
 The most recent year each AAQS was revised or the year the AAQS was set, if has not been revised. For example, the AAQS or limit values in the EU were last 

considered for revision in 2008, despite the fact that they did not change from 1999 limit values set in 1999. If the country does not have AAQS then this is the 

date the most recent document was published stating that there are no AAQS. 
3
 Source: World Bank, World Development Indicators, 2010, www.worldbank.org  

4
 Source: World Bank, World Development Indicators, 2010, www.worldbank.org 

5
 Source: World Bank, World Development Indicators, 2010, www.worldbank.org 

6
 Source: World Bank, World Development Indicators, 2010, www.worldbank.org 

7
 Source: World Bank, World Development Indicators, 2010, www.worldbank.org 

8
 Particulate matter concentrations refer to fine suspended particulates less than 10 microns in diameter (PM10) that are capable of penetrating deep into the 

respiratory tract and causing significant health damage. Data for countries and aggregates for regions and income groups are urban-population weighted PM10 

levels in residential areas of cities with more than 100,000 residents. The estimates represent the average annual exposure level of the average urban resident to 

outdoor particulate matter. The state of a country's technology and pollution controls is an important determinant of particulate matter concentrations (Source: 

World Bank, World Development Indicators, 2010, www.worldbank.org). 
9
 General government final consumption expenditure (formerly general government consumption) includes all government current expenditures for purchases of 

goods and services (including compensation of employees). It also includes most expenditure on national defense and security, but excludes government military 

expenditures that are part of government capital formation. Source: World Bank, World Development Indicators, 2010, www.worldbank.org 
10

 Although Antigua and Barbuda have no AAQS they use the WHO AQG when necessary 

http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
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Armenia 
(survey respondent) 

0 yes
11

 2007 2004 3,077,087 64 3,873 133 926 59 12  

Australia 
(Aus. Gov., 1998) 50 

209 

(0.08 

ppm) 

1998 1998 21,431,800 89 47,370 3,986 5,888 15 1  

Austria 
(Council of EU, 2008) 

50 125 2008 2008 8,336,926 67 49,599 4,523 3,997 33 18 D 

The Bahamas
12

  
(Min, of Environment, 

2006)) 

0 0 2008 2008 337,668 84  1,535     

Bangladesh 
(Govt. Bangladesh, 2005) 

150 365 2005 2005 160,000,128 27 497 15 163 135 5 S 

Barbados 
(EPD, 2004) 

150  2004  255,203 40 14,426 932  40  S 

Belarus 
(WHO, 2003) 

0 200   9,680,850 73 6,230 302 2,891 6 17 M 

Belgium 
(Council of EU, 2008) 

50 125 2008 2008 10,708,433 97 47,085 4,056 5,366 22 23 D 

Belize
13

 
(Law Rev. Com. 2003) 

0 80 2003 2003 322,100 52 4,218 174  15 16 S 

Benin  
(Min de l'Habitat, 2003) 

0 0 2003 2003 8,662,086 41 771 32 343 46   

                                                             

11
 If the survey respondent indicated that their country had AAQS for pollutant, but did not specify what the AAQS it was assumed that the country had the least 

stringent AAQS on the map, but the country was not included in average AAQA calculation.  
12

 The Bahamas has drafted AAQS (The Environmental Planning and Protection Act of 2005. Pollution Control and Waste Management Regulations 

(preliminary draft May 18, 2005), but they have not been adopted.  
13

 Residential and rural SO2 AAQS. The industrial and mixed use SO2 AAQS is 120 ug/m
3
 and the sensitive AAQS is 30 ug/m

3
. 
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PM10 SO2 PM10 SO2 

Bolivia 
(Maggioria, 2006) 

150 365 1992 1992 9,694,113 66 1,720 69 571 94 13 S 

Botswana 
(survey respondent) 

0 300 2008 2001 1,921,122 60 6,982 372 1,068 67 20 S 

Brazil* 
(Maggioria, 2006) 

150 365 1990 1990 191,971,506 86 8,205 606 1,239 23 20 S 

Brunei Darussalam* 
(survey respondent) 

Yes 0 2007 2007 392,280 75  753 7,190 54  S 

Bulgaria 
(Council of EU, 2008) 

50 125 2008 2008 7,623,395 71 6,546 384 2,641 57 16 D 

Cameroon 
(survey respondent) 

260 125 2007 2007 19,088,385 57 1,226 54 391 62  S 

Canada
14

 
(Health Canada, 2006) 

0 
301 
(115 

ppb) 

2008 1998 33,311,400 80 45,070 4,409 8,169 17   

Chile 
(survey respondent) 

150 250 2001  16,803,952 88 10,084 615 1,851 48 12 S 

China 
(personal communication) 

50 50 2000 2000 1,324,655,000 43 3,267 108 1,484 73 14 S 

Colombia 
(Maggioria, 2006) 

150 250 2006 2006 45,012,096 75 5,416 284 655 22 16 S 

Costa Rica 
(Maggioria, 2006) 

150 365 2002 2002 4,519,126 63 6,564 488 1,070 36 14  

Croatia 
(survey respondent) 

50 125 2004 2004 4,434,000 57 15,637 1,009 2,101 30 19 S 

Cyprus 
(Council of EU, 2008) 

50 125 2008 2008 862,434 70 31,410 1,778 2,854 44 19 D 

                                                             

14
 The maximum acceptable level was used in this research. The maximum tolerable level is 306 ppb.  
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Czech Republic 
(Council of EU, 2008) 

50 125 2008 2008 10,424,336 74 20,673 1,141 4,428 21 20 D 

Denmark 
(Council of EU, 2008) 

50 125 2008 2008 5,493,621 87 62,118 5,551 3,598 19 27 D 

Dominican Republic 
(Maggioria, 2006) 

150 150 2002 2002 9,952,711 69 4,576 224 804 20 8 S 

Ecuador 
(Maggioria, 2006) 

150 350 2003 2003 13,481,424 66 4,056 200 885 25 11  

Egypt 
(survey respondent) 

150 150 2005  81,527,172 43 1,991 101 840 119 11 S 

El Salvador 
(Maggioria, 2006) 

150 365 2003 2003 6,133,910 61 3,605 206 800 33 9 S 

Estonia 
(Council of EU, 2008) 

50 125 2008 2008 1,340,675 69 17,454 837 4,198 13 19 D 

Ethiopia 
(Etyemezian V, 2005) 

150 
365 
(0.14 

ppm) 

2003 2003 80,713,434 17 317 9 290 68 10 G 

Finland 
(Council of EU, 2008) 

50 125 2008 2008 5,313,399 63 51,323 3,809 6,895 18 22 D 

France 
(Council of EU, 2008) 

50 125 2008 2008 62,277,432 77 44,508 4,627 4,258 13 23 D 

The Gambia  
(Sarr, 2008) 

50 125 1999 1999 1,660,200 56 489 22  86 16  

Georgia 
(survey respondent) 

0 yes 2007 2003 4,307,011 53 2,970 191 767 47 14 S 

Germany 
(Council of EU, 2008) 

50 125 2008 2008 82,110,097 74 44,446 4,209 4,027 19 18 D 

Ghana 
(survey respondent) 

70 100 2000 2000 23,350,927 50 713 54 415 34 20 G 
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Greece 
(Council of EU, 2008) 

50 125 2008 2008 11,237,094 61 31,670 2,679 2,875 36 17 D 

Grenada 
(survey respondent) 

0 0 2007 2007 103,538 31 6,162 416  20 16  

Guatemala 
(Maggioria, 2006) 

0 0 2006 2006 13,686,128 49 2,848 186 620 62 9  

Honduras 
(Maggioria, 2006) 

0 0 2006 2006 7,318,789 48 1,823 107 661 43 16  

Hungary 
(Council of EU, 2008) 

50 125 2008 2008 10,038,188 68 15,408 1,019 2,658 19 9 D 

India 
(Govt. of India, 2009) 

100 80 2009 2009 1,139,964,932 30 1,017 40 529 65 12 S 

Indonesia 
(Govt. of Indonesia, 1999) 

150 365 1999 1999 227,345,082 51 2,246 42 849 83 8 S 

Ireland 
(Council of EU, 2008) 

50 125 2008 2008 4,425,675 61 60,460 4,556 3,457 16  D 

Israel
15i

 
(Govt. of Israel, 1992) 

150 280 1992 1992 7,308,800 92 27,652 1,893 3,059 31 25  

Italy 
(Council of EU, 2008) 

50 125 2008 2008 59,832,179 68 38,492 3,136 3,001 27 20 D 

                                                             

15
 PM10 is defined as respirable particulate matter.  
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Jamaica 
(Claude Davis, 2006) 

150 365 2006 2006 2,687,200 53 5,438 224 1,852 43  S 

Japan 
(Schwela, 2006) 

100 105   127,704,000 66 38,455 2,751 4,019 30  S 

Kenya
16

 
(Govt. of Kenya, 2009) 

0 0 2004 2004 38,765,312 22 783 34 485 36 17  

Korea, Rep. 
(Schwela, 2006) 

150    48,607,000 81 19,115 1,362 4,586 35 15 S 

Latvia 
(Council of EU, 2008) 

50 125 2008 2008 2,266,094 68 14,908 784 2,052 16 20 D 

Lesotho 
(survey respondent) 

0 0 2007 2007 2,049,429 25 791 51  41 27  

Lithuania 
(Council of EU, 2008) 

50 125 2008 2008 3,358,115 67 14,098 717 2,740 19 18 D 

Luxembourg 
(Council of EU, 2008) 

50 125 2008 2008 488,650 82 109,903 7,439 8,790 15 16 D 

Malta 
(Council of EU, 2008) 

50 125 2008 2008 411,950 94  1,362 2,120   D 

Mauritius 
(survey respondent) 

100 200 1997 1997 1,268,854 42 7,345 247  18 13 S 

Mexico 
(SEMARNAT, 2005) 

(Min. of Health., 1993) 

120 341 2005 1994 106,350,434 77 10,232 564 1,750 36 10 S 

Moldova 
(Cojocaru, 2008) 

0 50 2008  3,633,369 42 1,694 127 910 36 21 M 

                                                             

16 Draft AAQS were promulgated. See reference. 
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Myanmar 
(survey respondent) 

0 0 2007 2007 49,563,019 33  7 319 58   

Nepal 
(survey respondent; Sah, 

2003) 

120 70 2003 2003 28,809,526 17 438 20 338 34 10 S 

Netherlands 
(Council of EU, 2008) 

50 125 2008 2008 16,445,593 82 52,963 4,243 4,909 34 25 D 

New Zealand 
(Min. for the Envir, 2004) 

50 0 2004 2004 4,268,900 87 30,439 2,790 3,966 14   

Nicaragua 
(Maggioria, 2006) 

0 0 2006 2006 5,667,325 57 1,163 92 621 28   

Pakistan 
(survey respondent) 

0 0 2007 2007 166,111,487 36 991 23 512 120 12  

Panama 
(Maggioria, 2006) 

0 0 2006 2006 3,398,823 73 6,793 396 845 35 11  

Peru 
(Maggioria, 2006) 

150 365 2001 2001 28,836,700 71 4,477 160 494 54 9  

Philippines 
(survey respondent) 

150 180 1999 1999 90,348,437 65 1,847 63 451 23 10 G 

Poland 
(Council of EU, 2008) 

50 125 2008 2008 38,125,759 61 13,845 716 2,547 37 19 D 

Portugal 
(Council of EU, 2008) 

50 125 2008 2008 10,622,413 59 22,923 2,108 2,363 23 21 D 

Romania 
(Council of EU, 2008) 

50 125 2008 2008 21,513,622 54 9,300 369 1,806 14 16 D 

Russian Federation 
(Sakhalin Energy, 2005) 

0 50 2008  141,950,000 73 11,832 493 4,730 18 17 M 

Senegal 
(Govt. of Senegal, 2003) 

260 125 2003 2003 12,211,181 42 1,087 54 225 95 10 S 
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Seychelles 
(survey respondent) 

0 0 2007 2007 86,956 54 9,580 564   15  

Singapore 
(Schwela, 2006) 

150 365   4,839,400 100 37,597 1,148 5,831 41 11  

Slovak Republic 
(Council of EU, 2008) 

50 125 2008 2008 5,406,626 57 18,212 1,077 3,307 15 17 D 

Slovenia 
(Council of EU, 2008) 

50 125 2008 2008 2,021,316 49 27,019 1,836 3,632 30  D 

South Africa 
(Rep. of South Africa, 

2006) 

75 125 2007 2004 48,687,000 61 5,678 497 2,807 21 20 G 

Spain 
(Council of EU, 2008) 

50 125 2008 2008 45,555,716 77 35,215 2,712 3,208 32 19 D 

Sri Lanka 
(survey respondent) 

0 Yes 2007 2003 20,156,204 15 2,013 68 464 82 16 S 

Sweden 

 (Council of EU, 2008) 

50 125 2008 2008 9,219,637 85 51,950 4,495 5,512 12 26 D 

Switzerland 
(survey respondent) 

50 80 2007  7,647,675 73 64,327 6,108 3,406 26  S 

Thailand 
(survey respondent) 

120 300 1995 2001 67,386,383 33 4,043 136 1,553 71 12 S 

Trinidad & Tobago 
(Rep. of Trinidad and 

Tobago, 2005; email 

communication, 2008) 

75 125 2008 2008 1,333,388 13 18,108 785 11,506 101 11 G 

Turkey 
(Rep. of Turkey, 1986) 

150 150 1986 1986 73,914,260 69 9,942 465 1,370 40 13  

Uganda 
(Personal comm., 2003) 

0 0 2003 2003 31,656,865 13 453 28  12 12  

United Kingdom 
(Council of EU, 2008) 

50 125 2008 2008 61,414,062 90 43,541 3,867 3,464 15 22 D 
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PM10 SO2 PM10 SO2 

United States 
(EPA, 2009) 

150 365 2006 1996 304,060,000 82 46,350 7,285 7,766 21  S 

Venezuela 
(Maggioria, 2006) 

0 365 2006 1995 27,935,000 93 11,246 477 2,319 11 11  

Vietnam 
(Schwela, 2006) 

150 125 2005 2005 86,210,781 28 1,051 58 655 55 6  

Serbia 
(survey respondent) 

50 150 2000 2000 7,350,221 52 6,811 408 2,141  21  

Zambia 
(Govt. of Zambia, 1996) 

70 125 1996 1996 12,620,219 35 1,134 57 604 40 9 G 

Zimbabwe 
(Govt. of Zimbabwe, 

2006) 

0 0 2005 2005 12,462,879 37  79 759 27   

World 
(WHO, 2006) 

50 20 2005 2005 6,697,254,041 50 9,042 809 1,819 50  G 

*Sub-national AQS 

**  S = ambient air quality standard, G = ambient air quality guideline, M = maximum permissible concentration, D = EU air quality directive, blank values 

indicate the type of AAQS is unknown  
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