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Abstract
Air pollution causes some of the most serious long-term impacts on human
health. Unlike other health problems, the diseases caused by air-pollution
are likely to affect everyone exposed to polluted air. This paper makes an
attempt to ascertain the economic burden of diseases related to air-pollution
in urban areas. We define economic burden of illness in terms of health
expenditure and loss of income due to illnesses caused by air pollution. It
is observed that India has started experiencing a rapid growth of urban
population in recent past. Although number of class 1 cities has increased
from 25 in 1901 to 503 in 2011, it is the group of non-class I cities (class
III, IV and V cities with less than 1, 00,000 population) that have increased
considerably during this period. The data collected from air quality
monitoring stations indicate that a large number of cities suffer from very
unhealthy quality of air due to vehicular emissions and emissions from
industries that are located in large numbers in the urban areas.
Incidentally, there was also a substantial increase in health expenditure of
households for treatment of air pollution related diseases over the 10 years
between 2004 and 2014. Using non-parametric regression analysis, we argue
that the impact of air pollution related health disorders outweighs the impact
of other health problems on income loss. This indicates how severe and
serious air pollution can prove to be by taking toll not only on health but
also the households’ income in the urban areas of India within a short span
of 10 years. The burden of air pollution related illness on loss of income
reinforces the nexus between health and income poverty in urban areas,
particularly among the socially weaker sections.
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Burden of Diseases due to Air Pollution
in Urban India
Amrita Ghatak1, Debasish Nandy and
Suddhasil Siddhanta2
1. Introduction
Urban areas are conceptualised as relations between material environment
and location of collective life, between a specific territory and population.
They are also considered as drivers of economic development, wealth and
employment generation. Economic growth may lead to environmental
pollution at the initial stage of development (Grossman and Krueger, 1995).
In some contexts, fast growing low-income countries may not experience
the increase in environmental pollution (Norton, 1998). Some studies also
conclude that environmental quality is a “luxury good”, hence, demand for
it is expected to rise faster than income (Coursey, 1992). It is also found
that high economic growth is correlated with improved environmental quality
(Norton, 1998). However, despite having high rate of economic growth, airpollution in India particularly in the urban areas has been alarmingly increasing
in recent years. Air quality has failed to meet the health-based standards in
many of the Indian cities3 raising concerns over the quality and sustainability
of life in urban areas.
Poor quality of air leads to growing burden on people’s health (Soubbotina
and Sheram, 2000). Globally, exposure4 to outdoor air pollution is responsible
for 2.9 million deaths per year (Global burden of diseases study, 2013). Air
pollution causes some of the most serious long-term impacts on human
health. Unlike other health problems, the diseases caused by air-pollution
affect everyone exposed to the polluted air. This paper makes an attempt
to ascertain the economic burden of diseases related to air-pollution in
1
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diameter.
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urban areas. By economic burden of illness we mean the burden of health
expenditure and loss of labour productivity as reflected in loss of income
due to diseases that are caused by air pollution.
When we talk about urbanisation, the fundamental challenge is that there
is no universal agreement on the definitions of “urban” and “city.” Although
researchers widely use terms such as “urban population” and “cities of
over 100,000 people” there is no unique consensus about how large or
dense a settlement needs to be in order to be designated as a city. Also, the
characteristics of cities do not indicate any certain kinds of economic
activity. Moreover, the border between a city and a village is not wellmarked since the city is linked with villages through the urban outskirts of
peripheries making it difficult to identify where precisely the urban area
ends and the rural area begins.
Although there are new and innovative forms including maps of built-up
areas derived from imagery and radar data from satellites used to identify
cities or urban areas, this paper will consider the definition of urban
agglomeration as provided by Census 20115 and will use the NSS data for
urban areas. The rate of urbanisation will be indicated by number of people
residing in urban areas according to Census figures. In order to draw the
association between cities, air-pollution and health, the paper will consider
NSS 60th and 71st round information on health and morbidity.
The next section (section 2) of this paper discusses the sources of data. In
section 3 we will discuss the status and pattern of air pollution, urbanisation
and economic growth of States and UTs in India. We will also make an
attempt to examine the burden of air-pollution related diseases in urban
areas in section 4 followed by concluding remarks in section 5.

5

An urban agglomeration is a continuous urban spread constituting a town and its
adjoining outgrowths (OGs), or two or more physically contiguous towns together
with or without outgrowths of such towns. An Urban Agglomeration must consist
of at least a statutory town and its total population (i.e. all the constituents put
together) should not be less than 20,000 as per the 2001 Census. In varying local
conditions, there were similar other combinations which have been treated as urban
agglomerations satisfying the basic condition of contiguity. Examples: Greater
Mumbai UA, Delhi UA, etc. (Census, 2011).

2

2. Sources of data
There is no regular nation-wide survey undertaken to estimate the prevalence
of air-pollution related health risks in urban areas particularly in industries
and indoor or outdoor spaces. We have collected the data on air-quality
index from 52 monitoring stations6. The data on air-quality index were
collected five times in early morning (between 5 and 6 AM), morning
(between 9 and 10 AM), afternoon (between 1 and 2 PM), evening (between
4 and 6 PM) and night (between 11 PM and 12 mid night) from each
station for 7 days, and then average air-quality was calculated for each
station/city. This will indicate the quality of outdoor air in those urban
areas.
In order to estimate the number of persons suffering from specific illness
in urban areas, we have relied on the unit level data from National Sample
Survey (NSS) of 60th round (2004) and 71st round (2014) of surveys on
Health and Morbidity. NSS data on morbidity is the only national level
survey that can be used to discuss the ailments and the economic burden
of diseases at the household level.
For the purpose of analysis, we have focused on the responses provided by
the respondents to the query: ‘whether ailing anytime during the last 15
days before the date of survey’. This includes cases of hospitalization, as
well. We consider the information on self-reported morbidity conditions
asking whether the respondent (hospitalized or not) fell sick in last 15 days
prior to the date of survey, for the present analysis. It is known that selfreported illness suffers from “positional objectivity” bias (Sen, 2002) in
assessing morbidity. However, it is relevant to understand the well-being
through health, particularly, for the objectivity of decisions about beliefs
and actions (Sen, 1993) and therefore it helps in understanding the cultural
relativism in perceiving health.
Ailments that are normally associated with air-pollution 7, such as:(a)
respiratory ailments (including ear/nose/throat ailments, tuberculosis and
bronchial asthma), (b) eye ailments (including conjunctivitis, glaucoma and

6
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Refer http://www.environmentalpollutioncenters.org/air/diseases/ to identify the
diseases related to air-pollution

3

cataract), (d) skin diseases, (e) neuro-behavioral disorders, and (f) fevers
have been considered in this paper as diseases related to air pollution.
Because of lack of detailed information on different types of cancers and
cardio-vascular disorders, we could not include those diseases in the category
of air-pollution related diseases.
The burden of air-pollution related diseases is indicated by the share of
health expenditure to the household’s total monthly expenditure and the
share of income loss due to illness to the total household’s monthly income,
wherein income is surrogated by expenditure. The data have been analysed
using cross tabulations and percentages and non-parametric regression
technique.

3. Air pollution and urbanisation in India
Air pollution contributes, to a great extent, to the contamination of food
and water, which makes in several cases the major route of pollutant intake
(Thron, 1996). Absorption of pollutants normally occurs through
gastrointestinal and respiratory tracts. A number of toxic substances can be
found in the general blood circulation and deposit to different tissues.
Elimination of substances occurs to a certain degree by excretion (Madden
and Fowler, 2000).
Data on air quality index maps as collected from 52 monitoring stations
show that on an average 36 cities/monitoring stations report unhealthy or
hazardous air where as there are only 3 monitoring stati located in Tamil
Nadu and West Bengal (Table 1) with good quality air. In order to examine
the disease burden as reflected in health expenditure, we restrict our analyses
to the urban areas in these 11 major States that have, to a great extent,
unhealthy air quality.

4

Table 1: Number of monitoring stations/cities by average quality of air based on air
quality index collected from 52 monitoring stations in various States.

Source: http://aqicn.org/map/india/#@g/19.4387/62.9589/7z

The air quality is influenced by vehicular emission, industrial emission and
domestic emission. Map 1 shows that the intensity of road-transport
emissions are concentrated in big cities, such as Delhi, Ahmedabad,
Bengaluru, Mumbai, Kolkata, Hyderabad, Chennai, and Pune. Map 2 shows
that the share of households’ fuel consumption to outdoor PM2.5 pollution
is very high and forms a contiguous belt in Uttar Pradesh, Bihar, West
Bengal and parts of North-eastern States, Karnataka and Kerala. It indicates
the use of unclean fuel or fossil fuel to a large extent by the households in
those regions. However, use of unclean fuel is still a major concern in rural
areas in which only around 18 percent of the households use clean fuel in
2014 (NSS, 71st round unit level data on health and morbidity). In the same
year, around 75 percent households in the urban areas are found to use the
clean source of fuel such as LPG, Electricity and Gobar gas (NSS 71st
round data on health and morbidity).

5

Map 1: Road Transport Emissions.

Source: Sources of air pollution in India, Goel, et al. 2014.
Map 2: Share of households’ fuel consumption to outdoor PM2.5 pollution.

Source: Sources of air pollution in India, Goel, et al. 2014.
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Vehicular emission in cities and industrial emissions in their peripheries are
the major concern for air pollution in the urban areas. Urban hinterland and
slums also suffer from problems of using fossil fuel for cooking purpose.
The concentration of vehicular emissions in cities combined with the
emission from fuels used at the households pose serious threat to the health
of urban people. The health impacts of outdoor air pollution include as
ischemic heart diseases which can lead to heart attacks, cerebrovascular
diseases which can lead to strokes, chronic obstructive pulmonary diseases,
lower respiratory infections, and cancers (in trachea, lungs, and bronchitis)
(Goel, et al, 2014) .
Evidently, India has started experiencing a rapid growth of urban population
in recent past. The proportion of population residing in urban areas had
increased from 11% in 1901 to over 31% in 2011 (Table 2). More than the
increase in urban population over a century, what is interesting to note is
that this increase has experienced boom in some specific periods. For
instance, the rate of urbanization was slow till 1941. But post-independence,
there was a sudden leap in the urban population in 1951, and this sudden
increase was further observed in 1981 and then again recently in 2011.
Although the number of class 1 cities had increased from 25 in 1901 to 503
in 2011, it is the non-class I cities (all cities with less than 1,00,000
population) that have increased to a great extent during this period
(Table 3). Particularly there are a large number of urban settlements that
fall under the categories of class III, IV and V cities (Table 3). This indicates
a rapid growth of non-metropolitan cities and urban hinterland in the last
decade.

7

Table 2: Trend of Urbanisation in India (1901 to 2011 Census).

Notes: Abbr: NA: Not Applicable
1. Includes the interpolated population of Assam for 1981; the total population is
18041248 and urban population is 1782376;
2. Includes the projected population of Jammu & Kashmir for 1991; the total population
is 7718700 and urban population is 1839400.
Source: National Institute of Urban Affairs & Agricultural Research & Office of the
Registrar General and Census Commissioner, India.
Table 3: Number of towns in different classes in India from 1901 to 2011.

Note: *Excludes figures for Assam where census of 1981 was not held.
** Excludes figures of Jammu & Kashmir where census of 1991 was not conducted.
Source: Ministry of Urban Employment & Poverty Alleviation & Office of the Registrar
General and Census Commissioner, India.
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Almost 70 percent of GDP is generated in the urban areas in India. In
Delhi 96% of its GDP comes from urban areas. Similarly around 85% of
states’ GDPs in industrialised States such as Gujarat, Maharashtra,
Chhattisgarh and Karnataka come from urban areas. Among southern States,
Andhra Pradesh (58%) and Tamil Nadu (75%) experience large shares of
GDP originated from urban areas (Mitra, 2013).
Table 4 : Net State Domestic Product (NSDP) between 2009-10 and 2013-14, number
of towns and percentage of urban population by States/UTs.

Note:
NSDPs are taken in constant prices with base in 2004-05.
Source: Authors’ calculation based on data from Economic and Political Weekly Research
Foundation, Office of registrar general and census commissioner, Govt. of India,
and National Institute of Urban Affairs, New Delhi.
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Except few major States, like Bihar, Rajasthan and Punjab in States and/or
Union Territories such as Delhi, Chandigarh, Haryana, Gujarat, Karnataka,
Tamil Nadu, Maharashtra, West Bengal, Goa and Puducherry, the high
growth during the 5-year-period from 2009 to 2014 has been associated with
large share of people (30% or above) in the urban areas (Table 4). Fastgrowing States like Bihar, Rajasthan, Madhya Pradesh, Telangana and
Chhattisgarh exhibit potential for a rapid growth in urban population in near
future.
These urban areas especially the outskirts of big cities and small towns are
also the regions wherein industrial clusters are located. Micro and small
manufacturing enterprises have a sizeable share in their contribution to Gross
Domestic Product in India. Majority of them are in the informal/unorganized
sector, where they stand for innovation, entrepreneurship, incubating and
nurturing new ideas and play an important role in the livelihoods of millions
but also recognised as a sector where occupational health and safety is given
little importance. While many jobs in the manufacturing sector pave the
way for both communicable and non-communicable diseases (NCDS), there
has not been a systematic approach to bring out the relationship between
work environment and NCDS which are rising globally and India is no
exception to that. Globally, the Years of life lost (YLL) due to noncommunicable diseases (NCDS) increased from 38 per cent in 2000 to 42
per cent in 2012. An individual suffering from NCDS is highly susceptible
to infectious diseases as well. This is a case of concern, as some of the noncommunicable diseases are linked to the working environment, like Asthma,
cardiovascular diseases (CVD), chronic Obstructive Pulmonary Disease
(COPD), congenital conditions, diabetes, diseases of the digestive system
(e.g., peptic ulcers), eye conditions, genitourinary conditions (prostate
disorders, nephritis), neuro-psychiatric conditions (mental disorders, epilepsy,
Alzheimer’s), skin and musculoskeletal conditions (e.g., arthritis),skin diseases,
cardio vascular diseases, cancer, depression etc (Lalitha and Ghatak, 2015).
Although some sectors that include manufacturing industries like textiles,
paper and paper products, metal products, chemical products, machine
tools, transport equipment; electricity and gas and sectors like construction
sector, other types of mining and quarrying and fishing are considered to be
associated with the health and safety concerns of the workers. They
contribute substantially to the economic growth of each State. For instance,
27% of total gross state domestic product in Haryana is contributed by
10

fishing, mining-quarrying, manufacturing, construction and electricity-gas
sectors in 2014-15. During the same year, these sectors contributed 21.4%,
30.3%, 28.63%, 26.56%, 27.21% and 19.57% to the GSDPs of West Bengal,
Goa, Tamil Nadu, Karnataka, Punjab and Andhra Pradesh, respectively. All
these sectors are known to emit pollutants to the air causing various chronic
and acute health problems.
Air pollution contributes to the contamination of food and water affecting
the human respiratory system, cardio-vascular system, nervous system,
urinary system and digestive system (Thron, 1996). A number of air
pollutants are released from industrial facilities and other activities and may
cause adverse effects on human health and the environment. By definition,
an air pollutant is any substance which may harm humans, animals, vegetation
or material (Kampa and Castanas, 2008). Although there are varieties of
air-pollutants that differ in their chemical composition, reaction properties,
emission, persistence in the environment, ability to be transported in long
or short distances and their eventual impacts on human and/or animal
health, there are some similarities based on which the air-pollutants can be
grouped into four categories: (1) Gaseous pollutants (e.g. SO2, NOx, CO,
ozone, Volatile Organic Compounds); (2) Persistent organic pollutants (e.g.
dioxins); (3) Heavy metals (e.g. lead, mercury) and (4) Particulate Matter.
Gaseous pollutants are results of combustion of fossil fuels. Road transport
is a major source of this. Even though the majority of gaseous pollutants
are inhaled and mainly affect the respiratory system they can also induce
hematological problems (CO, benzene) and cancer (Kampa and Castanas,
2008). Similarly, Major sources of particulate pollution are factories, power
plants, refuse incinerators, motor vehicles, construction activity, fires and
natural windblown dust. According to various rounds of information as
available with the Annual Survey of Industries, factories are located largely
in the urban areas and provide employment to a large proportion of work
force (Table 5).
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Table 5: Selected Principal Characteristics of Factories by Rural - Urban Break
from 2009-10 to 2013-14.

Source: Authors’ calculations from various rounds of ASI data

4. Burden of air-pollution related diseases in urban areas
As explained in the previous sections, diseases related to air pollution include:
(a) respiratory ailments (including ear/nose/throat ailments, tuberculosis
and bronchial asthma), (b) eye ailments (including conjunctivitis, glaucoma
and cataract), (c) skin diseases (d) neuro-behavioral disorders and (e) fevers.
Although NSS data provide information on cardio-vascular diseases and
cancers/tumors, the types of such diseases are not specified. Therefore it
is not possible to identify cancers and cardio-vascular problems as an
outcome of air-pollution.
The expenditure incurred for treatment and the income lost due to ailments
at the household level are two alleyways through which economic burden
of those above mentioned air-pollution related diseases are discussed in this
paper. While expenditure for treatment indicates the direct economic burden
of illness, loss of income shows it indirectly. The loss of income due to
ailment also indicates loss of labour productivity due to health reasons.
According to the nutrition-based efficiency wage hypothesis (Leibenste in,
1957), it is argued that in poor economies where wages determine workers’
consumption level, the amount of workers’ effort would depend positively
on their nutrition and health status and thus on wages. Health is found to
be an important factor that determines individual’s economic as well as
non-economic well-being (Strauss, 1986; Sahn and Alderman, 1988), though
the impact of illness and health impairments on labour market and social
welfare are complex. Some studies (Dohrenwend, 1973; Pearlin, 1989; House
and Williams, 2000) indicate that the individuals belonging to lower socio12

economic status are likely to suffer more from physical, psychological and
social stresses than their higher status counter parts and it accounts for the
increased incidence of morbidity and mortality among them. The impact
of physical stress reflected in increased morbidity is not well examined
through the resultant income loss. A few studies (Mclntyre, et al., 2006;
Ettner, 1995) highlight the link between health and income, focusing on the
economic consequences at the household level. At the household level,
these have impacts on direct costs, viz. medical treatment and related
financial costs, indirect costs, viz. productive time losses due to illness
resulting in income loss vis-à-vis household responses (Mclntyre, et al.,
2006). There is growing evidence of households being pushed into poverty
when they face substantial medical expenses, particularly when combined
with a loss of household income due to ill-health. For the individuals,
whose earnings largely depend on the manual labour, income and wages do
not carry different meanings by and large.
Both the NSSO 60th round (2004) and 71st round unit level data (2014) on
health and morbidity provide the information on loss of income due to
ailment at the household level. The loss of household’s income due to
ailment indicates the loss of wages or loss of labour productivity, particularly
in an economy where labour is mainly manual and informal in nature
(Ghatak and Madheswaran, 2011). A large chuck of population in the
urban areas is engaged in the rapid growing industries such as manufacturing,
electricity-gas, mining and quarrying, and construction. These industries
often operate as unorganized enterprises and employ a large number of
workers as casual or contractual labourers.
Cities are known to provide with better work opportunities compared to
the State average. The work participation rate is also likely to be higher in
cities compared to other smaller urban settlements (Mitra, 2013). Because
large cities provide the opportunity of highly remunerative or productive
labour contracts, the loss of income during the episodes of illness is also
high in larger cities compared to other areas.
We have considered urban areas of 11 States – Andhra Pradesh, Telangana,
Bihar, Delhi, Haryana, Karnataka, Maharashtra, Rajasthan, Tamil Nadu,
Uttar Pradesh and West Bengal – for this analysis of economic burden of
air-pollution related diseases. Except in Andhra Pradesh,urban areas in all
other States have experienced substantial increases in the percentage of
13

people suffering from diseases that are related to air pollution between 2004
and 2014. Although percentage of people using clean fuel for cooking
purposes has increased over the decade from 2004 to 2014 the proportion
of ailing persons suffering from air pollution related diseases has also
increased (Table 6). This indicates that the outdoor air-pollution caused by
vehicular and industrial emissions are major factors in causing various health
problems.
Table 6: Persons suffering from air-pollution related diseases and percentage of
people using clean sources of fuel for cooking purpose in selected urban
areas of selected States and all India: NSS (2004) and NSS (2014).

Note: Figures are weighted according to NSS formulae.
Source: Authors’ calculation based on NSS 60th and 71st rounds unit level data.

The burden of health expenditure is measured as a share of monthly
household income proxied by expenditure. Whereas the average number of
days spent on restricted activities during the episode of air-pollution related
ailments has declined slightly from 2004 to 2014, the average expenditure
incurred for treatment of such diseases has increased to a great extent
(Table 7).
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Table 7: Number of days spent in restricted activity, burden of health expenditure
and burden of income loss due to ailments related to air pollution in urban
areas of selected States and India.

Note: Figures are weighted according to NSS formulae.
Source: Authors’ calculation based on NSS 60th and 71st rounds unit level data.

As a result, the burden of health expenditure at the households for treatment
of air pollution related diseases has also been very high in 2014. This huge
amount of health expenditure may be associated with the low utilisation of
government healthcare facilities. The use of government health care facilities
in urban areas has gone down from 20 percent in 2004 to 6.9 percent in
2014. The reasons for not accessing the government health care facilities
could range from accessibility issue or non- availability of doctors to lack
of diagnostic facilities and medicines. It is known, that the health care costs
where 90 per cent are private expenditures may cause economic distress
leading to vulnerable situation for the poor in cities. Unlike burden of
health expenditure, the burden of income loss due to air pollution related
diseases has declined in many States such as West Bengal, Uttar Pradesh,
Delhi, Andhra Pradesh and Bihar.
15

The sample shows that the burden of income loss due to illness is
concentrated in zero and with fewer observations at the higher values. In
order to understand the conditional median and other quantiles of the
response variable which is the burden of income loss due to ailment, a nonparametric quantile regression technique is followed. Since the data are
censored at zero, the conditional mean may not be identifiable without
additional distributional assumptions although the conditional quantile is
identifiable. Background characteristics such as social group and age are
included as control variables in order to address the possibility of unforeseen
discrimination in the labour market that may have bearing with the burden
of income loss. Using information on usual activity status we have identified
activities that are often informal and/or casual in nature. Therefore one
variable representing participation in informal sector works or selfemployment is included in the analysis. The household amenities index,
which is constructed using principal component analysis of household level
information such as type of house-structure, availability of latrine, drainage,
and accessibility to safe drinking water and clean source of energy for
cooking purpose, has been incorporated in the model. As far as information
on health is concerned, we have considered the number of sick-days during
which the respondent has not been freely mobile and therefore restricted
from daily routine activities.
The regression results are reported in Tables 8 and 9. Both the models
represent the cases for Urban India. In the first model we have reported the
case for burden of income loss due to ailments, whereas in the second
model we report the case for burden of income loss due to air-pollution
related ailments. Both the models for 2004 are presented in Table 8 and the
same models for 2014 are presented in Table 9.
It is interesting to observe that number of restricted days due to sickness
increases the burden of income loss due to health reasons and the extent
of its impact increases in the upper quantiles of the burden (Tables 8a,b
and 9a,b). Number of days when the activities are restricted due to sickness
directly indicates the loss of labour productivity.
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Table 8 (a,b): Regression results for burden of income loss due to ailment and
burden of income loss due to air-pollution related ailments: All India
Urban, NSS (2004).
8 (a). Model 1: For all ailments in urban India, 2004

Note: Standard errors are in parentheses. ***, ** and * indicate levels of significance
at less than 1%, less than 5% and less than 10% respectively. windicates weak significance
at less than 20 per cent.

The increase in number of restricted days will make individuals to lose
the labour days or lose the opportunity of working in highly remunerative
tasks, thereby reducing their wages or income. While this variable is
found to be a significant determinant of burden of income loss in its
17

various quantile groups for overall ailments and ailments caused by air
pollution both in 2004 and 2014, the extent of its impact various over
the decade.
8 (b). Model 2: For air pollution related ailments in urban India, 2004

Note: Standard errors are in parentheses. ***, ** and * indicate levels of significance
at less than 1%, less than 5% and less than 10% respectively. windicates weak significance
at less than 20 per cent.
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Table 9 (a,b): Regression results for burden of income loss due to ailment and
burden of income loss due to air-pollution related ailments: All India
Urban, NSS (2014).
9 (a). Model 1: For all ailments in urban India, 2014

Note: Standard errors are in parentheses. ***, ** and * indicate levels of significance
at less than 1%, less than 5% and less than 10% respectively. windicates weak significance
at less than 20 per cent.
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9 (b). Model 2: For air pollution related ailments in urban India, 2014

Note: Standard errors are in parentheses. ***, ** and * indicate levels of significance
at less than 1%, less than 5% and less than 10% respectively. windicates weak significance
at less than 20 per cent.

In order to compare the impact of overall illness and pollution related
illness on income in urban India, we have done conditional impact analyses
(Figures 1, 2, 3 and 4) of number of restricted days due to illness. Evidently
in 2004 the impact of air-pollution related illness on income loss started
early from 60 percentile of the distribution of burden of income loss,
whereas the same impact for any other illness was found to have significant
impact from 70 percentile of this distribution. However, at the higher
percentile of the burden of income loss overall illness was found to have
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much stronger impact on loss of income compared to that of the air pollution
related diseases in 2004 (Figure 1). Over a period of 10 years between 2004
and 2014 the impact of illness on income loss has changed substantially
with statistical significance.
Figure 1: Conditional impact of number of restricted days on burden of income loss
in urban India in 2004: Overall illness by illness due to air pollution.

Source: From regression results in Table 8a and 8b.

In 2014 the overall health burden on income starts from 50 percentile of
the distribution of loss of income which is slightly earlier than those illnesses
related to air pollution. However, the extent of impact of air-pollution on
health and loss of income has become as high as that of overall impact of
health on income loss in the urban areas (Figure 2). Evidently at the highest
percentile of the distribution of income loss impact of air pollution related
health disorders outweighs the impact of other health problems on income
loss (Figure 2). This indicates how severe and serious air pollution proved
to be by taking toll not only on health but also the households’ income in
the urban areas of India within a short span of 10 years.
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Figure 2: Conditional impact of number of restricted days on burden of income loss
in urban India in 2014: Overall illness by illness due to air pollution.

Source: From regression results in Tables 9a and 9b.

Whereas the extent of overall impact of illness on income loss continues
to be the same as in 2004, it is important to note that the health
burden of illness on income in urban areas now starts early at the
50 percentile of the distribution of income loss (Figure 3). On the
contrary, the air-pollution related health problems still start having
significant negative impact on households’ income at the 50 percentile
of the distribution of income loss. But the extent of this impact has
gone up significantly in 2014 (Figure 4).
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Figure 3: Conditional impact of number of restricted days on income loss burden
due to ailments in Urban India: 2004 vs 2014.

Source: From regression results in Tables 8a and 9a.
Figure 4: Conditional impact of number of restricted days on income loss burden
due to air-pollution related ailments in Urban India: 2004 vs 2014.

Source: From regression results in Tables 8b and 9b.
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Those who suffer from air-pollution related diseases seem to suffer more
from the income loss compared to those suffering from any other ailments
in urban areas. It is important to remember here that due to limitations in
NSS data we could not identify and include cancers and cardio-vascular
diseases that are directly caused by prolonged inhalation of polluted air.
Had we been able to include those major diseases, the impact of illness due
to air pollution on income loss would have been much stronger and
catastrophic in the urban areas.
The nature of employment being informal and manual further reinforces
the linkages between health and income in urban areas to a large extent.
With the current NSS data set in 2014 and after several years of NHM it
is important to observe that health and poverty still exhibit nexus particularly
among STs, SCs and those who work as casual or informal workers. The
poor public health scenario combined with the safety and health issues at
the unorganized industries further magnifies the burden of air pollution
related diseases in urban areas. The explanation remains with the
demographic change in past decade. The increase in working age population
including both young workers (15-34 years) and relatively old workers (35
to 65 years) combined with the other factors such as rapid increase of
informal industries including manufacturing, mining, construction and
electricity and gas may explain the vulnerability of labour force in terms of
incurring loss of productivity due to illness.
The importance of household level amenities such as availability of latrine,
drainage, access to safe drinking water and clean energy for cooking purpose
is not significant mainly because of the nature and pattern of urbanisation
that has been taking place in India. That towns are functionally classified
into five categories – industrial towns, transport cities, commercial towns,
mining towns and Garrisson Cantonment towns – and the settlements are
compact, people are exposed to poor quality of outdoor air to a great
extent. In addition to the patterns of settlements the rapid growth of
industrial sectors that employ a large chunk of work force as informal
workers also provide with poor quality of air at workplaces. This is also
reflected in other findings which show that participation in sectors that are
largely casual and informal in nature leads to high burden of income loss
due to ailment in urban areas.
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The regression results suggest that population with higher burden of income
loss is also not availing the government health facility. It may indicate that
either people do not access health care in general or do not access government
health care when they are sick. The NSS (2014) data reveal that quality,
shortage of human resources and reach are the major bottlenecks in accessing
government health care services in urban areas (Table 10).
Table 10: Reason for not seeking medical advice in urban areas.

Note: Figures are weighted according to NSS formulae.
Source: Authors’ calculation based on NSS 71st (2014) unit level data.

It was found that over 50 percent of the respondents in urban areas
reported the inadequacy of facilities and poor quality services to be the
major reasons for not availing government health care services. Further,
over 42% of the respondents said that although the quality of government
health care services was satisfactory they could not avail it either because
it was too far or because it involved long waiting. While distance of
health care service indicates the problem of availability the long waiting
for availing such services indicates mismanagement or shortage of
human resources in the government hospitals in urban areas. It is
known, that the health care costs where 90 per cent are private expenditures
may cause economic distress leading to vulnerable situation for the
poor. Hence, if population belonging to economically weaker section is
not accessing government health care, it perhaps implies something
more about the quality of the government health care facilities.
However, around 68 percent of the respondents didn’t seek any healthcare
services because they didn’t perceive the ailments to be serious (Table 11).
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Table 11: Reasons for not availing government treatment in urban areas.

Note : Figures are weighted according to NSS formulae.
Source: Authors’ calculation based on NSS 71st (2014) unit level data.

This indicates the lack of awareness about health and subjectivity bias as
one often observes with the self-reported data on health and illness.
As it is widely discussed in the literature, one can hypothesize that
urbanization characterized by industrialization and modernization in transport
facilities may reduce the environmental quality in the early stages of
development. India has started the process of industrialization way back
during the second plan period onwards. Consecutively the industrial
pollution, particularly, the contamination of water bodies due to industrial
effluent discharge and the emission of pollutants to air started drawing
attention during early 1990s. The situation was so grave that there were
many environmentally hazardous industries that were shut down or provided
with the closure notice during mid-1990s to early 2000 in industrialized
States, such as Gujarat, Maharashtra, Tamil Nadu, Karnataka and Andhra
Pradesh. Although there are many limitations in the way the monitoring
authorities and the pollution control boards operate at central and State
levels, the awareness about protecting environment seems to have improved
overall (Ghatak, 2016). However, the working conditions in various industries
are yet a major concern (Lalitha and Ghatak, 2015).
It is often argued that environment affects everyone irrespective of caste,
class or gender. Poor quality of surface/ground water and air affect the
entire community that has exposure to the polluted space. However, there
are other socio-economic and demographic factors that lead to the variation
in the extent of impact of environmental pollution on human health. The
burden of illness due to air pollution in urban settlements draws inference
of social clusters of workers in the informal or unorganised enterprises and
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in accessing the government health care facilities. It is interesting to observe
in the regression results (Table 9) that individuals belonging to STs and SCs
are more prone to suffer from income losses due to illness caused by air
pollution. Participation of STs and SCs taken together in the informal and/
casual types of work is over 52% in the urban areas (NSS, 2014). In any
urban settlements in India STs and/SCs are relatively new entrants compared
to other social groups. As a result, they normally reside in the clusters at
the outskirts of cities and work largely in the informal sector. The settlements
of STs in urban areas are in many cases outcomes of migration from the
villages within a State or outside the State. For instance, in the villages in
south Gujarat there was a change taking place in early 1960s in the
relationship between upper caste landowners and lower caste agricultural
workers. This triggered the non-agrarian employment with its growing
significance over the decades (Breman, 1996). The destinations of those
workers who left or pushed out of agriculture were the industries including
manufacturing, mining and quarrying, and construction that operate largely
as informal sector.
Although the urban areas provide the opportunity for skilled and educated
people, the cities exhibit high level and pace of inequality which reflects the
greater opportunity available to skilled and educated people as well as those
endowed with wealth and access to social networks for employment and
other income-generating opportunities since globalisation in 1990s . Such
advantages are associated with the socially advantaged to a higher degree
than the other social groups (Kannan,2014). Inequality in terms of mean
consumption also found to be the lowest among STs/SCs with this social
group experiencing a decline in the mean consumption expenditure between
2005 and 2010 (Kannan, 2014). In a scenario of high informalisation in the
labourmarket,the high impact of air pollution related illness on loss of
income reinforces the nexus between health and income poverty in urban
areas particularly among the socially weaker sections of population.

5. Concluding remarks
The process of urbanization in India has not been structured and does not
follow any uniform pattern. In recent times, increase in urbanization in
peripheral areas with a transformation towards low or medium skill
industrialization has been observed. Along with it there has been increased
evidence of forming urban clusters in and around industrial areas drawing
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marginalized migrants from rural areas. This process of urbanization and
per se industrialization has an impact on the health of the local residents.
This industrialization process has been informal and has lacked both technical
and financial support to maintain quality in the production process resulting
in higher level of pollution.
The paper investigates the burden of diseases caused by air pollution and
tries to find out the relation between urbanization and air pollution in the
urban areas. With the doubling of class IV cities over the last ten years and
gradual shifting of industries (polluting) from the core to the periphery and
increase in informal sectors the air pollutionhas also increased. Proximity
of these industries to urban centres led to gradual worsening of air quality.
This has been coupled with increasing marginalization of certain sections
of the society due to the non-availability of health care facility in proximity
and also due to poor quality of the available health facilities.
Pertinent to mention that air pollution related diseases have resulted in
more income loss than any other ailments. Informalisation has made people
more vulnerable in the process. These sectors provide casual employment
and the entire burden of income loss for the employees has to be borne by
them. The paper also highlights that the backward class is being affected
much compared to other sections of the society and the situation is further
aggravated due to the high level of inequality in urban centres.
Non availability of health care facilities, casualisation of labour and high
informalisation in the labour market are the main reasons for the burden of
income loss due to air pollution. Though the awareness about protecting
environment has improved overall over the years, air pollution has been on
the rise not even in urban cities but also in other urban conglomerates.
With increase in economic growth, the country has improved it’s per capita
income but with a cost of increased morbidity which results in the burden
of economic loss.

28

References
Breman, Jan (1996), Footloose labour: Working in India’s Informal Economy, UK:
Cambridge University Press.
Coursey, Don (1992), “The Demand for Environmental Quality”, John M. Olin
School of Business, Washington University, St. Louis.
Dohrenwend Barbara S (1973), “Social Status and Stressful Life Events”, Journal
of Personality and Social Psychology, 28 (2): 225-235.
Ettner Susan L (1996), “New Evidence on the Relationship between Income and
Health”, Journal of Health Economics, 15 (1): 67-85.
Ghatak, Amrita and S. Madheswaran (2011), “Burden of Income Loss due to
Ailment in India: Evidence from NSS data”, (2011), Working Paper Series of
ISEC, No. 269, Bangalore.
Ghatak, Amrita (2016), Report on “Environmental Regulations and Compliance
in the Textile Dyes Sector of Gujarat” (Unpublished), Supported by SANDEE.
Global Environment Outlook GEO4: Environment for Development (2007), A
report by United Nations Environment Programme (UNEP), Malta.
Grossman, Gene M., and Alan B. Krueger. (1995), “Economic Growth and the
Environment”, Quarterly Journal of Economics, 110 (2): 353-377.
House James S, David R Williams (2000), “Understanding and Reducing
Socioeconomic and Racial/Ethnic Disparities in Health”, In Brian D. Smedley
and S. L. Syme (eds) Promoting Health: Interventions Strategies from Social and
Behaviourial Research, National Academy Press, Washington DC, pp. 81-124.
http://www.climate.iitb.ac.in/sites/www2.iitb.a c.in.iitbclimate/files/
5.%20Sectoral%20Emissions-Govt.Policies%20[Sarath%20Guttikunda].pdf,
Sources of air pollution in India; accessed on 4th May, 2016
http://www.cseindia.org/node/209, accessed on 30.01.2016
http://www.environmentalpollutioncenters.org/air/diseases/, accessed on
30.01.2016
Kampa, Marilena and Elias Castanas. (2008), “Human health effects of air
pollution”, Environmental Pollution, 151 (2): 362 – 367

29

Kannan, K P. (2014), Interrogating Inclusive Growth: Poverty and Inequality in India,
Routledge, India.
Lalitha, N and Amrita Ghatak (2015), “Occupational Health among Workers
in the Informal Sector in India”, GIDR Working Paper Series No. 228, Ahmedabad.
Leibenstein Harvey (1957), “The theory of Underemployment in Backward
Economies”, The Journal of Political Economy, 65 (2): 91-103.
Madden, E.F., Fowler, B.A(2000), “Mechanisms of nephrotoxicity from metal
combinations: a review”, DrugChemToxicol. 23 (1): 1-12.
McIntyre, Diane, Michael Thiede, Göran Dahlgren and Margaret Whitehead
(2006),”What are the economic consequences for households of illness and of
paying for health care in low- and middle-income country contexts?”, Social
Science and Medicine, 62 (4): 858–865.
Mitra, Arup. (2013), Insights into Inclusive Growth, Employment and Wellbeing in
India, New Delhi: Springer.
Norton, Seth W. (1998), “Property Rights, the Environment, and Economic
Well-Being”, In: Peter J. Hill and Roger E. Meiners (eds), Who Owns the
Environment?, Lanham, MD, Littlefield Publishers, pp. 37-54.
NSS unit level data (2004), 60th Round On Health and Morbidity, Ministry of
Statistics and Programme Implementation, Government of India.
NSS unit level data (2014), 71st Round On Health And Morbidity, Ministry of
Statistics and Programme Implementation, Government of India.
Pearlin, Leonard I (1989), “The Sociological Study of Stress”, Journal of Health
and Social Behavior, 30 (3): 241-256.
Sahn David E, Harold Alderman (1988),”The Effect of Human Capital on
Wages, and the Determinants of Labour Supply in a Developing Country”,
Journal of Development Economics, 29 (2): 157-184.
Sen, Amartya. (2002), “Why health equity?”, Health Economics, 11 (8):
659 – 666.
Sen,Amartya (1993), “Positional objectivity”, Philosophy and Public Affairs,
22 (2): 126 – 145.

30

Soubbotina, Tatyana P and Katherine A. Sheram (2000), “Urbanization
and Urban Air Pollution” in Beyond Economic Growth: Meeting the Challenges
of Global Development, Washington DC: The World Bank.
Strauss John (1986), “Does Better Nutrition Raise Farm Productivity?”,
The Journal of Political Economy, 94 (2): 297-320.
The Global Burden of Disease: Generating Evidence, Guiding Policy (2013),
Institute for Health Metrics and Evaluation, and University of Washington,
Institute for Health Metrics and Evaluation, Seattle.
Thron, R.W (1996), Direct and indirect exposure to air pollution. Otolaryngol
Head Neck Surg,114 (2): 281-285.

31

THE GIDR WORKING PAPER SERIES (No. 185 onwards)
185*.

Keshab Das and Aswini Kumar Mishra, “Horizontal Equity and the Thirteenth
Finance Commission: Issues and Ponderables”, July 2008. Rs. 35.

186*.

Jeemol Unni, “Are Gender Differentials in Educational Capabilities Mediated
through Institutions of Caste and Religion in India?”, September 2008.
Rs. 40.

187*.

Amita Shah and Sajitha O. G. , “Poverty and Livelihood among Tribals in
Gujarat: Status, Opportunities, and Strategies”, October 2008. Rs. 45.

188*.

S. Visalakshi, “Role of Critical Infrastructure and incentives in the Commercialisation of Biotechnology in India: An Analysis”, November 2008. Rs. 40.

189.

P. K. Viswanathan, “Co-operatives and Collective Action: Case of a Rubber
Grower Co-operative in East Garo Hills in Meghalaya, North East India”,
December 2008. Rs. 40.

190*.

Suma Scaria, “Looking Beyond Literacy: Disparities in Levels of and Access
to Education in a Kerala Village”, January 2009. Rs. 35.

191.

Keshab Das, “Agency and Access under Decentralised Governance: Water
Supply and Sanitation in Kolkata City”, February 2009. Rs. 35.

192.

Shiddalingaswami Hanagodimath, “Economic Reforms and Expenditure on
Health in India”, March 2009. Rs. 35.

193.

Amita Shah and Sunny Jose, “Asset Creation and Local Economy under
NREGS: Scope and Challenges”, April 2009. Rs. 40.

194*.

Jeemol Unni and Suma Scaria, “Governance Structure and Labour Market
Outcomes in Garment Embellishment Chains”, July 2009. Rs. 35.

195.

Tara S. Nair, Jan Postmus and Rachayeeta Pradhan, “Social Responsibility of
Indian Microfinance: A Critical Review”, December 2009. Rs. 35.

196.

Jharna Pathak, “Does the Method of System of Rice Intensification (SRI)
Outperform Conventional System? A Case Study of Gujarat”, January 2010.
Rs. 35.

197*.

Keshab Das and K. J. Joseph, “On Learning, Innovation and Competence
Building in India’s SMEs: Challenges Ahead”, February 2010. Rs. 45.

32

198*.

N. Lalitha and P. K. Viswanathan, “Pesticide Applications in Bt Cotton
Farms: Issues Relating to Environment and Non-Tariff Barriers”, March 2010.
Rs. 35.

199*.

Cassandra Sweet and Keshab Das, “Institutional and Procedural Challenges
to Generic Production in India: Antiretrovirals in Focus”, October 2010.
Rs. 35.

200.

Itishree Pattnaik, “Analysis of Agricultural Performance in Andhra Pradesh
and Orissa: 1960-61 to 2005-06”, March 2011. Rs. 35.

201*.

Rudra N. Mishra and Udaya S. Mishra, “Assessing Characteristic Differential
in Dichotomous Outcomes: A Case of Child Undernourishment”, April 2011.
Rs. 35.

202*.

P. K. Viswanathan, “Will Neoliberal Policies Resolve Water Sector
Dilemmas? Learnings from Maharashtra and Gujarat”, May 2011. Rs. 45.

203*.

Jharna Pathak, “Agroforestry in Tribal Areas of Gujarat: Move towards
Sustainable Agriculture?”, June 2011. Rs. 45.

204*.

Madhusudan Bandi, “The Telangana Turmoil: Apprehensions and Hope”,
August 2011. Rs. 30.

205*.

Tara S. Nair, “Two Decades of Indian Microfinance: Trajectory and
Transformation”, September 2011. Rs. 40.

206.

Biplab Dhak and Amita Shah, “International Migration from Gujarat: An
Exploratory Analysis”, September 2011, Rs. 35.

207*

Anil Gumber, Biplab Dhak and N. Lalitha, “Declining Free Healthcare and
Rising Treatment Costs in India: Analysis of National Sample Surveys,
1986-2004”, October 2011, Rs. 40.

208*

Tara S. Nair, “Power to Women through Financial Services: Revisiting the
Microfinance Promise”, November 2011, Rs. 30.

209*

N. Lalitha, “Protecting IPRs of Siddha Practitioners through People’s
Biodiversity Register”, December 2011, Rs. 35.

210*

Amita Shah, Dipak Nandani and Hasmukh Joshi, “Marginalisation or
Mainstreaming? Evidence from Special Economic Zones in Gujarat”,
July 2012, Rs. 45.

33

211*

P. K. Viswanathan, “Rationalisation of Agriculture in Kerala and its
Implications for Natural Environment, Agro-Ecosystems and Livelihoods”,
September 2012, Rs. 40.

212

Keshab Das, “Situating Labour in the Global Production Network Debate:
As if the ‘South’ Mattered”, December 2012, Rs. 40.

213*

Jaya Prakash Pradhan and Keshab Das, “Determinants of Regional Patterns
of Manufacturing Exports: Indian Firms since the Mid-1990s”, January 2013,
Rs. 40.

214*

Madhusudan Bandi, “A Review of Decentralisation in India with Particular
Reference to PRIs in Gujarat”, February 2013, Rs. 30.

215

Madhusudan Bandi, “Samras in the Context of Gujarat Gram Panchayats: A
Threat to the Idea of Democracy?”, March 2013, Rs. 30.

216*

P. K. Viswanathan and Amita Shah, “Has Indian Plantation Sector Weathered
the Crisis? A Critical Assessment of Tea Plantation Industry in the Postreforms Context”, April 2013, Rs. 40.

217

Keshab Das, “Developing Regional Value Chains in South Asian Leather
Clusters: Issues, Options and an Indian Case”, May 2013, Rs. 45.

218*.

Chandra Sekhar Bahinipati, “Determinants of Farm-Level Adaptation
Diversity to Cyclone and Flood: Insights from a Farm Household-Level
Survey in Eastern India’, August 2013, Rs. 40.

219*.

Chandra Sekhar Bahinipati and L. Venkatachalam, “Determinants of Farm
level Adaptation Practices to Climate Extremes: A Case Study from Odisha,
India”, December 2013, Rs. 40.

220*.

Tara S. Nair, Milind Sathye, Muni Perumal, Craig Applegate and Suneeta
Sathye, “Regulating Microfinance through Codes of Conduct: A Critical
Review of the Indian Experience”, March 2014, Rs. 45.

221*.

Keshab Das, “The Sector Reforms Process in Rural Drinking Water and
Sanitation: A Review of the Role of WASMO in Gujarat”, August 2014,
Rs. 100.

222.

Itishree Pattnaik, Amita Shah, “Trend in Agricultural Growth and Decompo
sition of Crop Output in Gujarat: A Recent Evidence”, September 2014.
Rs. 100.

34

223*.

Madhusudan Bandi, P. K. Viswanathan, “Forest Governance Sustainability
in India: Determinants and Challenges”, October 2014. Rs. 100.

224*.

Jharna Pathak, “Class Gains in Fisheries Management Problems and Prospects”,
December 2014. Rs. 100.

225*.

Keshab Das, “Provisioning Drinking Water in Gujarat’s Tribal Areas:
An Assessment”, February 2015, Rs. 100.

226.

Chandra Sekhar Bahinipati and Unmesh Patnaik, “Climate Change Economics:
A Review on Theoretical Understanding and Controversies”, April 2015.
Rs. 100.

227*.

Keshab Das, “Institutional Constraints to Innovation: Artisan Clusters in
Rural India”, June 2015. Rs. 100.

228*.

N. Lalitha and Amrita Ghatak, “Occupational Health among Workers in the
Informal Sector in India”, September 2015. Rs. 100.

229*.

Leela Visaria and Rudra N. Mishra, “Health Training Programme for
Adolescent Girls: Lessons from India’s NGO Initiative”, October 2015.
Rs. 100.

230.

Tara Nair and Keshab Das, “Financing the MSME Sector in India: Approaches,
Challenges and Options”, December 2015. (IP)

231.

Chandra Sekhar Bahinipati and P.K. Viswanathan, “Role of Policies and
Institutions in the Diffusion of Micro Irrigation in Gujarat, Western India”,
February 2016.

232.

Keshab Das and Hastimal Sagara, “State and the IT Industry in India: A
Policy Critique”, March 2016. Rs. 100.

233.

Tara Nair, “Media, Technology and Family: Exploring the Dynamics of
Interactions”, May 2016 (IP).

* Also published elsewhere

IP In print

35

