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Megacities: History (I)
Proportion of World Population Living in Big Cities
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Megacities: History (II)

• Until World War II: major urbanisation only a 
major feature in developed countries

• After World War II: urban growth also in 
developing countries (industrialisation, 
migration)
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Megacities: 
Population residing in urban agglomerations
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Megacities: 2000
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Megacities: 2015
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Megacities: Characteristics (I)

• Nodal points of globalisation
• Concentration of economic activities
• High concentrations of industrial production
• Driving forces for developments
• Trained specialised versus "cheap" labour
• Formal versus informal sector
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Megacities: Characteristics (II)

• High population concentration and density
• Uncontrolled spatial expansion
• High traffic levels
• Severe infrastructural deficits
• Loss of governability
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Megacities: Characteristics (III)

• Ecological strain and overload
• Unregulated land and property markets
• Insufficient housing provision
• Shanty towns, favelas, marginal settlements

(1 billion people worldwide)
• Socio-economic disparities
• High dynamism in all processes
• Substantial differences between megacities
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Megacities: Man-made hazards (I)

• Air, water and soil pollution
• Accidents (aeroplane, vessel, train, car

crashes)
• Fires (large scale, earthquakes)
• Industrial explosions, releases of toxic gas
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Megacities: Man-made hazards (II)

• Diseases and epidemics in humans, plants, 
animals

• Socio-economic crises, crime, deprivation, 
disintegration

• Civil riots, terror attacks
• Nuclear accidents, radioactive fallout
• War, germ and nuclear warfare
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Health problems:
Globalisation and megapolisation of disease
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Social factors:

• Child labour
• Violence
• Social conflicts (racial

violence)
• Social disintegration and

exclusion
• Social deprivation and

fragmentation
• Social disparities and socio-
economic polarisation

Health problems:
Globalisation and megapolisation

of disease
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Health problems:
Globalisation and megapolisation

of disease

Environment:

• Sewage and garbage
disposal

• Air pollution
• Global warming and heat
waves

• Degradation and pollution
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Health problems:
Globalisation and megapolisation

of disease

Resources:

• Insufficient water supply
• Contaminated drinking
water

• Insufficient housing
• Educational and infor-
mational deficits
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Health problems:
Globalisation and megapolisation

of disease

Population:

• Density
• Migrations (illegal, floating)
• Undernutrition
• Illegal drugs
• Prostitution, sex industry
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Health problems:
Globalisation and megapolisation

of disease

Health care:

• Lack of health services
• Insufficient health services
• Disparities in access to
health services
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Health problems:
Globalisation and megapolisation

of disease

Government:

• Traffic accidents
• High noise levels
• Unsafe work conditions
• Planning deficiencies
• Poor urban management
• Political and cultural
integration missing
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Infectious Diseases in Megacities
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Infectious diseases in megacities

Climate :

• Most megacities in tropical and sub-
tropical regions

• Enlargement of breeding sites for vectors
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Infectious diseases in megacities

Water:

• Insufficient supply
• Contaminated with infectious agents
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Infectious diseases in megacities

Population:

• High contact rates due to population density
• Outbreaks and epidemic spread
• Immunological deficits due to malnutrition
and chronic infections

• Prostitution (STDs)
• Immigrations (import of IDs)
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Infectious diseases in megacities

Housing:

• Poor sanitation
• Sewage disposal
• High contact rates due to crowding
• Marginal settlements
• Vermin (rats)
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Infectious diseases in megacities

Infrastructure:

• Public transportation (contact rates)
• Marginal settlements (lack of water

supply and health care)
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Infectious diseases in megacities

Knowledge:

• Educational deficits
• Too little information for the public
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Infectious diseases in megacities

Health care system :

• Lack of equipment
• Unsterile equipment
• Poor hygienic standards
• Overuse and misuse of antibiotics
(resistance)

• Nosocomial infections
• Low vaccination coverage
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Which IDs occur in Megacities?
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Which IDs occur in megacities?

Air-borne,
droplets

Water-borne

STDs

Direct contacts

Ectoparasites

Vector-borne
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Megacities: Solution strategies I

• Multidisciplinary approach
• Community-oriented approach
• Ensure sufficient financial support
• Strengthen public health research
• Burden of disease assessments
• Specific health determinants assessments
• Predictive epidemiological models

A. Krämer Public Health Medicine

Megacities: Solution strategies II

• Training of public health professionals
• Health education
• Build functioning infrastructure (e.g. communication)
• Improve administration and governability
• Sustainability of efforts
• Social and environmental justice



Background
• Loss of governability and planning in megacities: 

more and more informal, partly illegal processes
• Forms, functions and interactions of informality hardly known

Major aims
• Improved understanding of the informal dynamics in 

megacities and their integration with global change 
• New theoretical and modelling approaches to explain 

informal processes and structures in megacities
• Strengthened international academic networks
• Increased South-south exchange
• Close interaction between natural and social sciences

DFG Priority Programme 1233 
Megacities - Megachallenge: 
Informal Dynamics of Global Change

Informality: phenomena

• informal construction
• self-organised housing
• migration, floating population
• informal production
• informal markets
• Informal labour relations
• informal credit networks
• informal transportation
• waste recycling
• patron-client-obligations
• corruption, criminality
• ……



Informal (economic) sector: definition

„The informal sector consists of small-scale, self-employed
activities (with or without hired workers), typically at a 
low level of organization and technology, with the
primary objective of generating employment and income. 
The activities are usually conducted without proper 
recognition from the authorities, and escape the attention
of the administrative machinery responsible for enforcing
laws and regulations.“ (ILO 1999, after Escher 1999: 659)

• no undisputed, widely accepted definition of „informality“, 
„self-organisation“

• heterogenous phenomena
• no clear distinction from „formality“

„While … formality is characterized by the centrality of explicit
external constraints, rules, contracts, instrumental calculation
and impersonality, the most common and underlying element
of all definitions of informality is the scope of relative freedom
of conduct“ (Misztal 2000: 230)

Formality: rules, standards, legitimised by administration/ 
government, legal institutions, agreed institutionalisation

Informality: inofficial, flexible, unregistered, uncontrolled (by
state/administration); innovative, creative

Negative/positive judgement according to normative view
Duality ? 

Formality and informality



Four main focus areas:

1. Material and resource flows
e.g. energy, water, 
migration, transportation, 
food, resources

2. Loss of governability
e.g. steering and planning processes, 
public security, political stability, 
self-organisation

DFG Priority Programme 1233
Megacities – Megachallenge: 
Informal Dynamics of Global Change

3. Megaurban economies
e.g. contribution to production, 
evolutionary circles, 
informal sector, 
development of markets, 
survival economies

4. Housing and settlements
e.g. self-help housing,
sub-standard housing,
slum and squatter settlements,
informal urban growth,
insecure tenure,
social regulation



Collaborating disciplines

Architecture, Climatology, Economics, Engineering, Geography, 
Geomatics, Landscape Ecology, Medicine, Epidemiology, Public 
Health, Political Science, Spatial Planning

Research projects in Dhaka/Bangladesh

• Urban livelihoods, functionality of the city and informal planning 
institutions 

• Metropolitan food systems 
• Quality of life: informal settlements, economic and environmental 

change, and public health 

Research programme

Research projects in the Pearl River Delta/China

• Border-drawing and urban governance modes
• Informal spatial structures and steering mechanisms focused on

water 
• Informal migrant communities and health strategies in urban

villages
• Satellite-based aerosol mapping: Development of methodology

and application in health and climate related studies
• Peri-urbanisation: emerging land use patterns and urban villages -

linkages to global mechanisms
• Informal dynamics of agile firm organisation
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Public health projects in PRD and Dhaka
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Public Health in Dhaka and PRDPublic Health in Dhaka and PRD

ObjectivesObjectives II

�� DevelopmentDevelopment of an of an inventoryinventory of of healthhealth
statisticsstatistics forfor selectedselected subpopulationssubpopulations

�� Quantitative Quantitative assessmentassessment of of majormajor diseasedisease
burdensburdens forfor selectedselected subpopulationssubpopulations

�� AssociationsAssociations betweenbetween riskrisk determinantsdeterminants and and 
majormajor diseasedisease burdensburdens
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Public Health in Dhaka and PRDPublic Health in Dhaka and PRD

ObjectivesObjectives IIII

�� DevelopmentDevelopment and and evaluationevaluation of of newnew geogeo--
epidemiologicalepidemiological modelsmodels

�� CommunityCommunity--participatoryparticipatory researchresearch

�� DevelopmentDevelopment and and evaluationevaluation of of evidenceevidence--
basedbased publicpublic healthhealth interventionsinterventions
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DALYs for a disease or health condition are calculated as the sum of the years of life 
lost due to premature mortality (YLL) in the population and the years lost due to 
disability (YLD) for incident cases of the health condition:

��� � DALY=YLL+YLD

Public Health Medicine A. KrämerPublic Health Medicine
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PRD 4: Satellite-Based Aerosol 
Mapping over Megacities:

Development of Methodology and Application in 
Health and Climate Related Studies

GuangdongGuangdong and Pearl River Delta and Pearl River Delta 
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Background I

� Megacities are strong sources of air pollution:
Aerosol particles � influence solar radiation
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� Megacities are strong sources of air pollution:
Aerosol particles � influence solar radiation

� pose specific health problems

� However, in developing countries, air pollution
and health reporting systems lack quality.

� Therefore we have suggested joint pollution and
health mapping which represents a novel 
approach to estimate health threats due to air 
pollution over megacities.

� We concentrate on aerosol particles, not gases.

Background II
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SunSatellite

Earth Surface

Polluted Air

Background III

� Physical Problems: 
- Aerosol mapping from satellite requires accurate

and highly resolved data of surface reflection.
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� Physical Problems: 
- Aerosol mapping from satellite requires accurate

and highly resolved data of surface reflection.
- Implementation into chemical transport and   

climate models is still unresolved.

� Health Related Issues:
- There is evidence for a negative association between 

air pollution and populations’ health.
- However, the exact disease burden caused by aero-

sols in megacities of the developing world is unclear.

Background IV
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Bielefeld
University

IfT & Mainz 
University

Sun Yat-sen 
University

Peking 
University

• Earth Surface Reflectance
Measurement

• Satellite Retrievals

Aerosol Maps
over PRD/GZ

Project Structure

• Public Health Statistics
• Literature Review
• Field Study

Diseases Caused by 
Aerosol Burdens in Different 
Subpopulations in PRD/GZ

Spatial Correlations

Health Related Issues Physical Problems
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� Characterization of Pollution
� Type
� Source
� Amount

� Health Impacts/Burden
� Diseases
� Short and long-term effects

Systematic Literature Review of Pollution and 
Health-Related Topics in PRD/GZ

Main Activities and First Results I
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94 related articles were identified (76 English articles 
already analysed, for 18 Chinese analysis planned).

Examples for Main Pollutants (Gases + Particles):

� Hydrocarbons

� Nitrogen Oxides (NOx)

� Sulphur Dioxide (SO2)

� Lead and other Heavy Metals

� Carbon Monoxide (CO)

� Fertiliser & Pesticides

� Aerosol Particles (PM 2.5, PM10) ��� � Focus in PRD 4

Main Activities and First Results II

Megacity of Dhaka: Field Study 
and Preliminary Results

MMH Khan, MSc, MPH, PhD
Prof. Alexander Kraemer 

Department of Public Health Medicine
School of Public Health

Bielefeld University
Germany

December 1, 2007



West: India

North: India

East: India

East: Myanmar

South: Bay of Bengal

Dhaka

Map of Bangladesh

Population trend in Bangladesh, 1981-2051
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Dhaka’s position in the world megacities (10 million+)

World megacity during 1950-2015 
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Growth of slums and slum populations in Dhaka (1974 -2005)

Slum population in Dhaka ('000)
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Source: CUS (2006)

No. of slums=2156

No. of slums=3007

No. of slums=4966

Currently 37.4% of Dhaka 
population lives in slums

Definition of a slum (from CUS):

A minimum of 10 households or a mess unit with at 
least 25 members with four of the following five 
conditions:

-Predominantly poor housing;
-Very high population density and room crowding;
-Very poor water and sanitation;
-Very low socioeconomic status;
-Lack of security of tenure.



Field study in Dhaka: Design
Study sites:

-Two marginal settlements/slums
-One affluent area
-One rural area, ca. 70 km away from Dhaka 

Type of study: Cross-sectional (Sep. – Oct., 2007)

Method of survey: Face to face interview with adults

Instruments used:
-Questionnaire 
-GPS tool

Information collected:
-Adults: 1622 
-Children: ca. 500 

Target groups:
-Adults (15+ years)
-Youngest child (under 5) of respondent

Response rate: Nearly 90% except affluent area

Sample size by areas
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Statistically required 
sample size = 250

Field study in Dhaka: Questionnaire

Dimensions

Socio-demographic

Housing &
environment

Occupational/
informal activities

Health services 
& seeking 
behaviours

Children‘s disease
Diseases, symptoms 

& mental health

Satisfaction
about urban 

facilities

Health
competencies

Life-styles &
food habit

Migration
information



Average age at first marriage
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Results (I): Socio-demographic characteristics

Housing space was sufficient for family
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Results (II): Socio-demographic characteristics



Prevalence of any illness in the last 
3 months

64,4 66,7
48,8 51,3

0
10
20
30
40
50
60
70
80

Slum-1 Slum-2 Affluent Village

Areas

%
 

Prevalence of communicable and non-
communicable diseases

29,3 27,7

12,5 13,1

2,3 3,4
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2,2
0

5

10

15

20

25

30

35

Slum-1 Slum-2 Affluent Village

Areas

%
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Non-communicable

1. Fever= 25%

2. Pain=13.3%

3. Cold/cough=12.1%

4. Diarrhoea=4.7%%

5. Gastric=3.2%

6. Diabetes=3.2%

7. High blood pressure=3.0%

8. Heart disease=2.1%

9. Respiratory problem=1.8%

10.Jaundice=1.8%

10 major symptoms and diseases:

RESULTS (III): Diseases and Symptoms

Poor Well-Being Index by WHO 
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� This index is based on five different  
questions developed by WHO. 

� Total score below 13 (when 
aggregated) means poor well-being 
and indicates the need for testing for 
depression under ICD-10.

Higher level of stress by Cohen
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� This index is based on four 
different  questions developed by 
Sheldon Cohen.

� Higher score when aggregated 
means higher level of stress.

Note: r = -0.20, p < 0.001

RESULTS (IV): Mental Health



Weekly expenditure for food 
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Perception about eating healthy foods (yes)
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RESULTS (V): Foods related

Preferable source of treatment for a minor sickness:

� Slum-1: Pharmacy (56.6%)

� Slum-2: Pharmacy (71.3%)

� Affluent: Doctor (29.9%)/ Private doctor (28.1%) 

� Village: Pharmacy (70%)

Preferable source of treatment for a serious sickness:

� Slum-1: Government hospital (70%)

� Slum-2: Government hospital (70%)

� Affluent: Private clinic/hospital (84.4%)

� Village: Government hospital (70%)

RESULTS (VI): Health seeking 



Slum-1 Slum-2

Affluent Village

Surrounding environment

Summary (I)

� Slum people are increasing rapidly in Dhaka due to 
rural-urban migration

� Most of the slum people are engaged in informal 
activities

� Environmental and housing conditions are very poor 
in slums than other areas

� Burden of communicable diseases are significantly 
higher in slums as compared to affluent area



Summary (II)

� Depression (poor mental health) are significantly 
higher in slums and village than affluent area

� Pharmacy is the first point of consultation for minor 
diseases in slums

� Government hospitals are the preferable source for 
serious diseases in slums

� Interdisciplinary researches to develop predictive 
geo-epidemiological model and to develop 
interventions for improving the overall 
conditions of the slum people are necessary
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