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Abstract

This paper examines with a case study of Beijing, China, the health benefits that 

could be reaped from urban air quality improvements. The study implements a 

household survey  to collect information about the yearly medical expenditures and 

lost days of work, to estimates the total costs of illness (COI) borne by a typical 

individual due to airborne diseases. The results of this survey provide a lower 

bound for the health costs borne by the urban population of Beijing due to air 

pollution. We find that the average individual COI in our sample is more than 3000 

yuan per year, corresponding to almost one month of the average wage (slightly 

more than 500 US$ per year). This is quite sizeable, considering that it represents 

just the minimum benchmark for the damages caused by pollution to health. This 

result indicates that Beijing could benefit quite substantially from reducing air 

pollution in terms of health costs: if it could completely eliminate pollution, the 

savings in terms of COI would range in an order of magnitude of 21 million yuan 

per year only from hospitalized cases. 
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In developing countries, global environmental problems such as climate change might 

be perceived as second order concerns, compared to more urgent developmental 

needs. Even local problems, such as urban air pollution, are rarely considered to be 

among the top priorities by governments in such countries, despite potentially large 

health costs imposed upon the population. A typical example is the case of China, a 

country that suffers from air pollution to a particularly large extent: according to the 

Asian Development Bank, 7 out of 10 of the most polluted cities in the world are in 

China, and 70% of the total urban population (more than 360 million) live in areas 

with hazardous air quality (ADB 2007). In China local environmental problems are 

imposing substantial costs on that society. 

 

Moreover, these local environmental problems can be linked to global issues as well.  

Many of the same production processes and congestion problems result in both local 

and global pollutants.  It could be therefore argued, in line with the literature on 

ancillary benefits of climate change mitigation policies (Ravetti et al. 2014), that 

China could benefit from lowering these emissions, both for the health of its current 

population and for the welfare of future generations everywhere.   

 

This argument requires some estimates of the local values that are to be obtained from 

generating cleaner air.  One of the main impacts of poor air quality is its effects on 

health, both acute and chronic.  Many respiratory complaints and illnesses can be 

linked to the pollutants flowing into local air supplies.  Efforts to reduce these health 

effects may target the same production processes that generate global problems as 

well as these local problems. To persuade authorities to take these environmental 

problems seriously, some measure of the local impacts may be necessary. 

 

This study pursued this objective by means of attempts to quantify the health impacts 

of local air pollutants in Beijing.  We conducted a survey, consisting of a computer-

based questionnaire provided to approximately one thousand five hundred  residents 

of the city, in which individuals were questioned about the incidence of respiratory 

illness, and the costs of these illnesses (both in terms of lost days and also in terms of 



self-protective measures) across these households.  This survey provides a “cost of 

illness” (COI) approach to measuring the real impacts of air quality in Beijing (El 

Fadel and Massoud 2000).  This approach is of course subject to caveats regarding the 

respondents’ abilities to recollect or respond accurately for the surveyor, and in terms 

of the types of costs considered -.  These benefits from management of air pollution 

problems are demonstrated here to be significant and real.  

The first survey reported here was conducted jointly by Peking University and IHEID 

in order to measure the cost of respiratory illnesses potentially linked to air quality 

problems in Beijing.   For purposes of this study, we focused on securing data on 

actual health problems in the city, and the costs flowing from these health problems 

(in terms of averting behaviour and avoided work). 

 

One of the key difficulties in estimating the cost of illness in China is data limitation: 

hospital data are very imprecise, and household surveys are rarely representative in 

terms of sampling, as they are usually based on street interviews and so-called 

“typical sampling”. This survey tries to overcome these problems by collecting health 

characteristics from a sample that was carefully designed to be representative of the 

whole of Beijing. Obtaining authorization for collecting such data is quite complex in 

Beijing, but the resulting dataset has many important characteristics for analysis. First 

of all, it can ensure that the sample is representative of the three districts sampled 

(unbiased) and, as long as other districts in Beijing are not too different, results for 

this sample could be extended to the entire urban area (external validity). Moreover, 

collecting data door-to door rather than interviewing in the streets allows for longer 

and more detailed questionnaires. Therefore, even without hospital data, we can 

approximately apply the estimated COI the city level, to get a broad sense of the 

magnitude of gains that a reduction in air pollution would imply for individual costs 

of airborne disease. 



1 Survey and Data

1.1 Survey period

The survey interviews were conducted under the supervision of the College of 

Environmental Science and Engineering of Peking University (PKU). Pilot studies 

and extensive training for interviewers were done in the initial month of the study in 

order to ensure the clarity and effectiveness of the survey. 

1.2. Questionnaire

 

 

 

 

 

1.3 Sampling

We obtained a sample of 578 respondents (1672 individuals) in three districts of 

Beijing, Haidian, Dongcheng and Chaoyang applying the following sampling 

procedure: 
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1.4. Stylized facts

1.4.1 Age, gender, education

 

District Average age



Age by gender group
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District Average education2

1.4.2 Income and monthly wage

Survey Statistical Yearbook

                                                 
2 The education levels correspond to: 1. Just basic literacy/kindergarten  2. Primary 3.Middle school 4 
High school /Technical school 5 University 6 Master and above (PhD, Postdoc) 



Net Monthly Wage(yuan/month)

2 Analysis

2.1 Airborne diseases

2.1.1 Self rated health

 

Self rated health Total
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2.2.3 Acute, chronic and other disease

Acute airborne illnesses episodes: how

manymonths
Percentage

2.2 Exposure (time outdoor)

These chronic airborne

diseases…

Compared to 2 years

ago

Compared to 5 years

ago



Summer (April –Oct) Winter (Nov March)

3 Results

3.1 Correlations: health expenditure and illnesses
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Exposure COI Acute Chronic Symptoms Self rated

0.0761

0.1186

0.0539 0.1247 0.1297 0.2036

0.3009 0.3519 0.1686

3.2 Exposure and illness episodes



3.3 Cost of Illness (COI)

The COI represents a lower bound on how much people would gain from reduced 

airborne diseases: it only takes into account direct costs, and gives no value to pain, 

inconvenience and non-monetary damages caused by the illness. It is however a good 

benchmark to estimate the minimum level of benefits that the population would enjoy 

from reduced air pollution. 

3.2.1 Direct and indirect costs



Direct cost of

airborne illness

Days of

work lost

Paid sick

leave

Days of

inactivity

Indirect cost of illness =

wage* (days lost sick leave

days)

Total cost of illness

                                                 
4 Note that we have a much smaller sample of respondents for all other illnesses: for the lost days of 
work, we have only 86 responses. This might be due to the fact that our survey did not focus on the 
overall health costs for an individual, but rather on airborne diseases. 



3.2.2 Preventive medical consultations and insurance

Number of preventive

medical checks

Frequency Expenditure Yuan

Insurance type Frequency

                                                 
5 For graphical purposes  



3.2.3 COI and air pollution

                                                 
6 
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4 – Conclusion

 

                                                 
7 With a population of 20 million people, if the relationship is stable we have that: 1639:20 000 
000=1065:Y1 and 1639:20 000 000=544:Y2. Y1 solves to 12 995 729 (episodes of  acute airborne 
diseases). Y2 solves to 6 638 194  (episodes of acute diseases that require to go to the hospital) 
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