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ABSTRACT

Today we are faced with a series of global problems which are harming the biosphere
and human life in alarming ways that may soon become irreversible. Air pollution in cities
continues to pose a significant threat to health, the environment and the quality of life of
millions of people across nations. Urbanization and associated growth in mobility and
industrialization have resulted in the intensification of environmental problems and
specifically, air pollution in densely populated areas, causing deterioration in air quality.
Many cities in Asia now have to take action to enhance their institutional and technical
capabilities to monitor and control air quality and implement preventive measures to reduce
the risks that air pollution poses to their citizens.

The objective of the study is to conduct an enquiry of the consequences of
urbanization on the environment with a focus on managing air pollution in cities. The
process of urbanization with enhanced economic activities have lead to increased pressure
on environment fabric, in other words the urban development and increased urban air
pollution in turn has affected the human health, which has led to declined productivity, poor
efficiencies and has compounded the cost of  urbanization. Epidemiological studies carried
out in cities in developed countries reveal certain dose of response functions, in the form of
exposure to a pollutant, and the health response to it in terms of increased mortality and
morbidity only, but its relationship with development efforts have remain untouched
therefore in this study, linkages of urbanization, urban air pollution and human health is
being looked from the development perspective

Key Words :  Urbanization, Health impacts, Urban air pollution, Environmental problems.

INTRODUCTION
Many aspects of urban change in the

last 50 years are unprecedented, including not
only the level of urbanization and the size of
the world’s urban population but also the
number of countries becoming more urbanized
and the size and number of very large cities.

* Author for correspondence

These urban changes are dramatic – there are
dozens of cities whose populations grew tenfold
in 30 years. This continuous urban expansion
has led to rapid growth of the cities and urban
sprawls. Today we are faced with a series of
global problems which are harming the
biosphere and human life in alarming ways that
may soon become irreversible. Particularly, air
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pollution in cities continues to pose a significant
threat to health, the environment and the quality
of life of millions of people across nations.
Urbanization and associated growth in
industrial activities have resulted in the
intensification of air pollution in densely
populated areas, causing deterioration in air
quality. It is essential to see how urbanization
is growing, globalizing the environmental
concerns and leading to impact on the human
health.
Urbanization

Urbanization is a process of relative
growth in a country’s urban population it is best
explained as an outcome of social, economic
and political developments that lead to urban
concentration and growth of large cities,
changes in land use and transformation from
rural to metropolitan pattern of organization and
governance. In most countries urbanization
is a natural consequence and stimulus
of economic development based on
industrialization. Thus the level of urbanization,
as measured by the share of a country’s urban
population in its total population, is highest in
the most developed / high-income countries and
lowest in the low income countries. During the

20th Century, the urban population increased
more than tenfold: close to 50% of the world’s
population now lives in urban centres, compared
to fewer than 15% in 19001 . This ratio is likely
to increase to more than 70 % by the year
2025.1

Regional distribution of urban
population

In a UN study on world demography the
distribution of population amongst six continents,
Asia remains highly populated with half of the
world population and it is expected that African
continent will out grow the European continent
in this century (figure 1).2  Asian continent
constitute close to half the world’s urban
population, even though more than three fifths
of its people still live in rural areas. The urban
population of Asia, Latin America, Africa and
the Caribbean is nearly three times the size of
the urban population of the rest of the world.
UN projections also advocate that the urban
population is growing faster than rural
population. It has projected that about 85% of
the growth in the world’s population between
2000 and 2010 will be in urban areas and
virtually all of this growth will be in Asia, Africa
and Latin America.

Fig. 1. World Population by region
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Many aspects of urban change in the
last 50 years are unprecedented, including not
only the level of urbanisation and the size of
the world’s urban population but also the
number of countries becoming more urbanised
and the size and number of very large cities.
These urban changes are dramatic – there are
dozens of cities whose populations grew tenfold
in 30 years. This has led to rapid growth of the
so called ‘million cities’ and ‘mega-cities’. Most
of the world’s largest cities are now in Asia,

not in Europe or North America (table 1).3 It is
projected that in 2015 there will be more than
300 cities with over one million inhabitants
worldwide; most of them in developing
countries. Between 1980 and 2000, Lagos,
Dhaka, Tianjin, Hyderabad and Lahore, among
others, joined the list of the 30 largest cities in
the world, and by 2010, Indian city Mumbai is
projected to become the second largest city in
the world, after Tokyo.4

Table 1
The distribution of the world’s urban population by region, 1950-2010

While urbanization is characteristic of
nearly all developing countries, levels of
urbanization vary quite significantly by region
which has increased significantly between 1950
and 2000, for case in point, in Asia from 17%
to 37%. It has been particularly observed that
the sub-regions in these areas had even larger
changes, the Western Asia going from 27% to

65% urban in the same 50 years or Eastern
Europe going from 39% to 68% urban. Despite
these changes, the growth rates of urban
population and the rates of increase in levels
of urbanization are not exceptional; many
countries in Western Europe, and also the USA
and Japan had periods when their level of
urbanization increased as rapidly.5

Region 1950 1970 1990 2000             Projection for
        2010

Percentage of population living in urban areas
World 29.8 36.8 43.5 47.2             51.5
Africa 14.7 23.1 31.8 37.2             42.7
Asia 17.4 23.4 32.2 37.5             43.0
Europe 52.4 64.6 72.1 73.4             75.1
Latin America and 41.9 57.6 71.1 75.4             79.0
the Caribbean
Northern America 63.9 73.8 75.4 77.4             79.8
Oceania 61.6 71.2 70.8 74.1             75.7
Percentage of the world’s urban population living in
World 100 100 100 100          100
Africa   4.3   6.1   8.6 10.3            12.1
Asia 32.5 37.0 44.8 48.1            50.8
Europe 38.3 31.3 22.8 18.7           15.3
Latin America and the Caribbean   9.3 12.1 13.7 13.7           13.4
Northern America 14.6 12.6   9.3   8.5             7.8
Oceania   1.0   1.0   0.8 0.8             0.8
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Region 1800 1900 1950 2000
Number of 'million-cities'
World 2 17 85 388
Africa 0 0 2 35
Asia 1 4 31 195
Europe 1 9 29 61
Latin America and the Caribbean 0 0 7 50
Northern America 0 4 14 41
Oceania 0 0 2 6
Regional distribution of the world's largest 100 cities
World 100 100 100 100
Africa 4 2 3 8
Asia 65 22 36 45
Europe 28 53 35 15
Latin America and the Caribbean 3 5 8 17
Northern America 0 16 16 13
Oceania 0 2 2 2

Average size of the world's 100 largest cities 187,000 725,000 2.lm 6.2m

Table 2
The distribution of the World’s largest cities by timeline and continents

Just two centuries ago, there were only two
‘million-cities’ worldwide (those with one million
or more inhabitants) – London and Beijing (then
called Peking). By 1950, there were 85 such
cities; by 2000 there were 388. The Table 2
shows a peculiar change that has taken place
in the distribution of the world’s largest cities.
In 1900, Europe and Northern America had 69
of the world’s 100 largest cities but by 2000
this figure had contract to 28 only. By 2000,
Asia alone had 45 of the world’s 100 largest
cities. There is an economic activity basis for
the distribution of the world’s urban population,
including its largest cities. This has been
illustrated by the concentration of the world’s
‘million-cities’ and ‘mega-cities’ in its largest
economies. In 2000, the world’s five largest
economies (USA, China, Japan, India and
Germany) had nine of the world’s 16 mega-

cities and 46% of its million-cities (Table 3).6

By 2000, all but two of the world’s 16 mega-
cities and more than two thirds of its million-
cities were in the 20 largest economies.
Similarly, within each of the world’s regions,
most of the largest cities are concentrated in
the largest economies – for instance, Brazil and
Mexico in Latin America and China, India,
Indonesia and the Republic of Korea in Asia.
The Consequences of Urbanization- grow-
ing concern for cities

Urbanization means a change in the
relationship between the individual and the
state. It means change in relationship of society
with its land; it means that populations will come
to live in less “natural” settings, fashioned more
by man than by nature. For cites to expand
and accommodate the in-migrants land is
required for urbanization which result in
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Table 3
The distribution of the largest cities among the world’s largest economies

in year 2000

Nations No of ‘million’ No of cities with No of mega-cities
cities  5-9.99 million (10 million plus

 inhabitants inhabitants)

The world’s five largest economies
USA 37 1 2
China 91 3 2
Japan 6 0 2
India 32 3 3
Germany 13 1 0
The next five largest economies
(France, UK, Italy, Brazil and Russian 37 3 2
  Federation)
The next five largest economies
(Mexico, Canada, Korea, Indonesia, Australia) 32 1 2
The next five largest economies
(Turkey, Argentina, Netherlands, 17 2 1
  S. Africa, Thailand)
The world’s other 187 nations and territories 123 9 2
TOTAL (for the world) 388 23 16

shortage of urban land, rising housing costs,
squatter settlements and inadequate and inferior
quality of public services and living conditions.
The vicious circle of squatter settlement and
rising urban poverty is well documented and
can be summed up as a lack of formal land
markets i.e. makeshift settlements without
security of tenure making difficult to draw
revenue from such land and in turn hampering
the delivery of basic services like water, road
maintenance, education, and health. On the
other hand the shift to urban lifestyle demands
more and new public services than the rural
settings, which in turn, require new forms of
governance.7 In urban setting population can
not work unless adequate means of transport
exists, in the form of public transit or roads.
Consequently cities require the management
of public spaces, whether for leisure or

exchange: markets, parks, squares. It also
requires introduction of regulations affecting
land use and settlement, whether via zoning and
density bylaws or other measures related to
urban planning. In this way urban development
has greater impact on the economy and it is
particularly acute when urbanization is most
rapid. In the process of urbanization apart from
industrial pollution, motor vehicle-related air
pollution is also an impeding issue. Even in
advanced countries traffic has become the main
source of air pollution in cities. The highest levels
of sulphur and nitrogen emissions per sq. km
are nowadays occurring in Western and Central
Europe, South Asia and the eastern part of
North America. Emissions of particulate matter
are following similar spatial patterns which have
considerable effects on public health.
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Urban Air Pollution
The pollution of the air, water and land

resources affects not only human beings, but
all living organisms and buildings. To date, most
cities cannot assimilate their waste products;
they burn them and thus contribute to
environmental pollution. In cities the combustion
of fossil fuels for transportation, power
generation, and other human activities produces
a complex mixture of pollutants comprising
literally thousands of chemical constituents.8,9

Exposure to such mixtures of pollutants is a
ubiquitous feature of urban life. The relative
contribution of different combustion sources is
a function of economic, social and technological
factors, but all mixtures contain certain primary
gaseous pollutants, such as sulphur dioxide
(SO2), nitrogen oxides (NOX) and carbon
monoxide (CO), that are emitted directly from
combustion sources, as well as secondary
pollutants, such as ozone (O3), that are formed
in the atmosphere from directly-emitted
pollutants.
A brief history of urban air pollution

From the early stages of industrialization,
air pollution has been major problem of city
dwellers. The earliest appearance of pollution
may perhaps have been the smoke produced
by burning low-grade coal in cold climates in

Northern Europe. This caused high sulfur
dioxide (SO2) and particle exposure. England
has an early history of smoke abatement, with
Parliamentary Acts against coal burning issued
as early as the 13th and 14th centuries. The
Industrial Revolution introduced point sources
of larger emissions from various production
processes. The most important of these was
the burning of coal for energy production,
resulting in SO2 and combustion particles
(smoke). Coal burning in small and large sources
was generally allowed to continue without
required abatement well into the 20th century.
Elevated stacks were the only mode of pollution
abatement. Large emissions of SO2 and smoke
particles overloaded the atmosphere during
temperature inversions in stable high pressure
situations with stagnant air leading to notorious
air pollution episodes (see Table 4).10 When
cities in Europe and the United States
experienced episodes of air pollution, such as
the infamous London Fog of 1952 and Donora
Smog of 1948, that resulted in large numbers
of excess deaths and hospital admissions,
subsequent clean air legislation and other
regulatory actions led to the reduction of
ambient air pollution in many regions of the
world, and particularly in the wealthy developed
countries of North America and Europe.

Table 4
Notable air pollution episodes in the last century

Location Date Pollutants Deaths
London, England Dec 9-11, 1873 SO2 650

London, England Jan 20-29, 1880 SO2 1,176

Meuse Valley, Belgium Dec 1-5, 1930 SO2 Up to 100 mg/m3 63

Donora, PA USA Oct 26-31, 1948 SO2 Up to 5 mg/m3 20

London, England Nov 26-30, 1948 SO2 (particles) 700

Poza Rica, Mexico Nov 24, 1950 H2S 22

London, England Dec 5-9, 1952 SO2 (particles) Up to 4 mg/m3 4,000

New York, USA               Nov 24-30, 1966 SO2 (particles) 168
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Although the components of air pollution
have changed over the years, with industrial
sources now including toxic gases, coal remains
an important source of air pollution. In addition,
with increased urban transportation, the
vehicular traffic sources have expanded rapidly
in the last five decades. Traffic activity in urban
areas of industrialized western nations has
witnessed a four- to five-fold increase over the
last 30 years. In developing nations, this
increase has been ten-fold or more and
according to a report for India (CPCB), 7 %
increase per annum of vehicular ownership and
use been observed due to economic growth,
rising incomes and urbanization over the last
10 years in India.11

Urban air pollution and human health :
With ecological degradation health

problems in cities are also multiplying. The
health damage from urban air pollution depends
upon the toxicity of different pollutants, the
impact of ambient levels on health, and the
number of people exposed through short- and
long-term exposures.
Air pollutants and its impacts

The World Health Organization (WHO)
classifies sulphur dioxide (SO2), nitrogen dioxide
(NO2), carbon monoxide (CO), ozone (O3),
suspended particulate matter (SPM), and lead
as key pollutants. Their health effects are briefly
described in Table 5. Health based ambient air
quality standards are normally set for the
classical pollutants first, and their
measurements are examined to judge the
magnitude of the air pollution problem.

Table 5
Air pollutants and health effectsError! Bookmark not defined.

    Pollutant Significance
Lead Lead retards the intellectual development of children and adversely affects

their behaviour. At high levels, it increases incidence of miscarriages in
women, impairs renal function, and increases blood pressure. More lead is
absorbed when dietary intake of calcium or iron is low, when the stomach
is empty. Young and poor malnourished children are susceptible to lead
poisoning.

Particulate Exposure to particulate matter may lead to premature death from heart
and lung disease, and chronic bronchitis, asthma attacks, and other forms
of respiratory illness. The impact of PM increases with decreasing particle
size.

Ozone Ozone has been associated with lung function decrements, asthma, forms
of respiratory illness, premature death, and also responsible for
photochemical smog.

Oxides of SOx causes changes in lung function in persons with asthma and exacerbates
respiratory symptoms in sensitive individuals. SOx also contributes to acid
rain.

Oxides of NOx causes changes in lung function in persons with asthma, contributes
to acid rain and secondary particulate formation. It is a precursor of ground
level ozone.

Carbon monoxide CO inhibits the capacity of blood to carry oxygen to organs and tissues.
People with heart disease may experience chest pain when CO levels are
high. At high levels it impairs vision, manual dexterity, learning ability, and
can cause death.

matter(PM)

sulfur (SOx)

nitrogen (NOx)
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WHO’s estimates suggest that the health
impact of outdoor air pollution in Asian cities is
substantial and warrants the attention of policy
makers. This has been based on extrapolation
of studies conducted in Europe and North
America. While many similarities exist in the
constituents of air pollution around the globe,
Asia differs from Europe and North America
in the nature of its air pollution, the conditions
and magnitude of exposures to that pollution,
and the health status, including the level of
health care, of its populations. The outdoor air
pollution is being associated with a broad range
of acute and chronic health effects, ranging
from minor physiologic disturbances to death
from respiratory and cardiovascular disease.12

These findings have been further strengthened
with the in-vitro and in-vivo studies of animals
and humans and observational epidemiologic
studies of disease occurrence in human

populations3 .The epidemiologic researches
estimate of the health effects from exposure
to air pollutants (including particulate matter
[PM], ozone, and other gaseous pollutants) and
also have provided health effects from both short
term and long term exposure and apply to
humans living in real-world conditions giving
strong foundation for stringent air quality
regulations for these pollutants.
Urban air pollution and environmental
burdens

Urbanization along with enhanced
economic activities which rely heavily on the
combustion of fossil fuels has increase in
outdoor air pollution and its negative impacts
(Figure 2)13  and had lead to lag in adopting
pollution control strategies. Of the 800 000
premature deaths attributed to urban air
pollution every year, about 65 percent occur in
the developing countries of Asia.14

Fig. 2.  Burden of diseases attributed to Outdoor Air Pollution
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An assessment of health damages from
exposure to the high levels of particulates in
126 cities worldwide where the annual mean
levels exceed 50 g/m32 reveals that these
damages may amount to near 130,000
premature deaths; over 500,000 new cases of
chronic bronchitis and many more lesser health
effects each year.15

With use of efficient technologies and
pollution control policies developed economies
around the world have been able to address
higher levels of air pollution very effectively.
The sources of pollution differ with level of
development and it also influences the ambient
levels and the ‘pollution mix’ in a particular
urban area. For example, in higher-income
cities, air pollution is dominated by finer particles

and photochemical smog – mainly from the
transport sector. In lower income cities
particulate matter, sulphur dioxide from coal and
other fossil fuel burning, and suspended dust
from disturbed land, unpaved roads and
construction are more common.16 At the same
time if  the transport mix of a city is assessed it
also been decided by the level of development,
as poorer countries have fewer cars, but more
two- and three-wheeled vehicles with polluting
two-stroke engines, and older fleets of vehicles
with inefficient or badly maintained engines, and
no or poorly functioning emission control
devices. In richer countries, vehicle
technologies are more efficient and less
polluting.

Fig. 3.  Burden of Air Pollution (disability adjusted live-years per 1000 people)

The health impacts of air pollution are
very severe and, at present, are next only to
the impacts of water and sanitation in urban
areas. As shown in Fig. 317, the population of
the developing world faces heavy burden of
health imposed by air pollution. Urban air
pollution has higher level of impact on poor.
Even the global concern and efforts are targeted

towards air pollution as one of its efforts to
achieve Millennium Development Goals (here,
Goal #7: Ensure Environmental Sustainability).
The importance and impact of air pollution on
quality of life has been recognized and being
linked with objective of poverty reduction.18

This major environmental problem needs to be
addressed, where the solution is not easy and
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results are not achievable in short run. The
figure 419 illustrates that countries in Asia like
India and China are facing very high level of
pollution exposure and need an urgent action.
It also illustrates that as the economic

Fig. 4. Urban Air Pollution – A global perspective

development and per capita income rises, the
air pollution exposure declines. This may be
the silver line guiding the efforts desirable for
the developing nation in formulating abatement
and mitigation for air pollution.

Further, the environmental health risk
declines with economic development, both in
absolute and relative terms, where as population
of lower income regions have a bigger share

Fig. 5. The environment risk transition.

of environmental burden of disease due to
higher environmental risk factors compare to
population form more developed regions.20

This trend describes how the
environmental health risk dominates at different
stages of development (Figure 5). 21 In
particular, household risks (such as poor fuel,

poor ventilation and sanitation) dominate the
environmental burden in the poorest population
significantly in developing countries.

0

50

100

150

200

250

300

350

400

China India O ther W orld High

--  W HO guideline

A
nn

ua
l m

ea
n 

ex
po

su
re

 to
 S

P
 in

 
la

rg
es

t c
iti

es
, i

n 
ug

/m
3

0

1000

2000

3000

4000

5000

6000

E
ne

rg
y 

co
ns

um
tio

n 
pe

r 
ca

pi
ta

 (
kg

 o
f 

oi
l e

qu
iv

al
en

t p
er

 p
er

so
n)



Journal of Environmental Researh And Development                   Vol. 1 No. 3, Jan.-March 2007

315

CONCLUSION
Industrialization, agricultural moderni-

zation, and vehicularization, set of processes
of development, time and again placed as part
of urbanization process. These tend to produce
environmental risks from urban activities:
(outdoor air pollution, solid and hazardous waste,
lead exposure, pesticide use, and others) and
when countries develop and modernize further
and place stringent environmental controls, these
community-level risks tend to decline. This
decline leads to the third stage; here the richest
countries contribute most to global risks that
are due to greenhouse gas emissions and other
causes of global change. As indicated in the
global ‘comparative risk assessment’ organized
by WHO, the disease burden per capita
household and community risks follow the risk
transition framework; the household risks start
high and decline with increasing development;
community risks initially rises and then decline
(figure 5).

The larger part of international literature
and the estimates of the impact of outdoor air
pollution, based largely on results of
epidemiologic studies conducted in the
developed countries and extrapolated to Asian
region, suggest that human health have
considerable negative impact due to outdoor
air pollution in Asian cities.18 At the same time
these invaluable epidemiological findings have
been made possible only because of the
differentials that exist with respect to air
pollution levels at control and study areas in
the ever changing urban cities. With the help
of these two  major simultaneous findings
(pollution levels and health findings), it can also
be concluded that the less polluted area is
accommodating much more healthy citizens as
compared to a polluted area.19 Hence prevailing
environmental and socio political conditions in
cities in developing countries differ evidently

from those in the developed countries and are
even changing dramatically reflecting strong
linkages of development with urbanization,
urban air pollution and human health.
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