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1.0 LEARNING OUTCOME  
 

After reading this Unit, you should be able to: 
 

 Understand the observational and analytical framework of vulnerability;


 Analyse vulnerability as a socially constructed phenomenon; and


 Discuss perceptions of vulnerability. 
 

1.1 INTRODUCTION  
 

Vulnerability understood as a measure of the degree to which a system may be harmed 

in response to a stimulus, is not new; rather it has been widely used in the physical and 

social sciences in literature dealing with hazards, climate change, health, epidemiology, 

crime, military planning, ecology and engineering. Vulnerability is a relative condition. 

The term “vulnerable” originates in the verb “to wound” and it has been used in a 

variety of ways to characterise the response of social and ecological systems to 

perturbations (Timmerman, 1981). As analysed in the earlier units as well, risk is 

closely related to and associated with vulnerability and can be viewed as a joint product 

of environmental stresses and human and ecological vulnerability. The concept of 

vulnerability, thus, like risk and hazard, indicates a possible future state. It implies a 

measure of risk together with a relative inability to cope with the resulting stress (es). 

Timmerman (1981), looking towards explanation of societal collapse, has reviewed the 

concepts associated with vulnerability. In his words, “Vulnerability is the degree to 

which the subject (individual or group) reacts adversely to the occurrence of a 

hazardous event. The degree and quality of that adverse reaction are partly conditioned 

by the system’s resilience; the measure of a system’s, or part of a system’s, capacity to 

absorb and recover from the occurrence of a hazardous event.” 
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Looking at the composition of society, there are some groups that are more prone to 

damage, losses, and suffering from differing hazards. Certain factors causing variations of 

impact include class, caste, ethnicity, gender, disability, and age. It should also be noted that 

understanding of vulnerability has a temporal dimension as long-term consequences are 

involved by way of reduced capacities and/or enhanced vulnerabilities. Since damage to 

livelihood and not just life and property is the major issue, those that find it hardest to 

reconstruct their livelihoods following a disaster, are left more vulnerable. 
 

The concept of vulnerability as ‘the differential susceptibility to loss,’ is a central but still 

incompletely and incoherently developed concept. The variety of efforts across disciplines 

to address vulnerability has generated differing approaches and concepts. The related 

concepts of ‘resistance’ (the ability to absorb impact and maintain functioning) ‘resilience’ 

(the ability to maintain a system and to recover after impact), and ‘exposure’ (the presence 

of a threat to a group or region), provide some guidance. These three dimensions account 

for most of the discussions included under the general framework of vulnerability. 

Although the specific terms, concepts and criteria used to address vulnerability differ, basic 

concepts are consistent. Resilience refers to the ability to continue to function within a 

normal range despite perturbations and ability to recover from disturbances that 

substantially disrupt the normal functioning of the system. These two concepts address the 

internal characteristics of the affected system. Economic, political or biophysical changes 

may, however, interact to alter the resistance or resilience significantly, the characteristics 

of exposure experienced by a system. In climate change literature, vulnerability is defined 

as the degree to which a system is susceptible to, or unable to cope with, the adverse 

impacts of climate change (climate variability and extremes). Vulnerability to climate 

change is a function of the character, magnitude, and rate of climate variation to which a 

system is exposed, its sensitivity, and its adaptive capacity. 
 
 

1.2 STRUCTURAL ASPECTS OF VULNERABILITY  
 

Disasters have two factors: 
 

 The danger or threat of a situation; and


 The vulnerability, that is, the possibility of persons or goods being affected.
 

The idea of danger or threat points out the possibility of a physical event capable of 

causing damage, like earthquake, cyclone, floods, industrial accidents, etc. The concept 

of vulnerability brings to light the structural susceptibility of a society or a social group 

to suffer harm, based on a physical event constituting a ‘threat’. It needs to be 

understood that the structural aspect of vulnerability concerns the relationship between 

the social, economic and physical elements, on which the well being of the society or 

the group in question depends. Thus the analysis of vulnerability is specific and based 

on the type of danger or threat, which is apprehended. 
 

Disasters take place when a situation having a force of threat or danger coincides with 

vulnerability condition and exceeds the social capacity to assimilate the consequences. 

The distinction between threat, vulnerability and risk is fundamental. Even in such 

cases as when the threat goes completely beyond human control (as in an earthquake), 

risk can be efficiently reduced or mitigated through appropriate management of the 

conditions of vulnerability. 
 

Utility of the concept of vulnerability depends on a precise definition of an event and its 
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contexts to provide insights into specific factors/ forces, natural and man made, creating/ 

causing vulnerability. Key considerations in the above context include the following: 
 

1) Vulnerability is viewed as comprising internal characteristics of the subject and 

external processes contributing to differential exposure; 
 

2) Vulnerability is understood as relative to a given hazard, thus, the degree of 

vulnerability will differ with regard to hazards of varying kinds and magnitude; and 
 

3) The unit of analysis varies in scale as suggested by ‘system’ in Timmerman’s 

definitions. 
 

The structure of global environmental risk reflects human driving forces, patterns of 

environmental changes, the fragility of ecosystems, the vulnerability of social groups 

and the adverse effects that result (Fig. 1, Kasperson, Kasperson and Turner, 1995). 
 

Fig. 1 Simple model of the structure of environmental risk  
 

 

Human driving forces  
 
 
 
 

Environmental Stress 
 
 
 
 

 

Natural Variability 
 
 
 
 

Management Systems  
 
 
 
 
 

 

The stages in the evolution of risk consequences are highly interrelated and interactive. 

The magnitude of the impact depends upon various ongoing processes and existing 

factors contributing to the resilience or capacity of a group or a region to resist 

impact(s) (that is, its vulnerability). Five broad categories of factors and processes are 

identified in determining the vulnerability of affected populations. These are ecosystem 

fragility, economic sensitivity, and social system sensitivity, individual decision-making 

and demographic characteristics.  
 

1.3 OBSERVATIONAL AND ANALYTICAL 

FRAMEWORK OF VULNERABILITY 
 
 

Internal and External 
 

Vulnerability has two sides: an external side of risks, shocks and stress to which an 

individual is subject; and an internal side which is defenseless, meaning a lack of means 

Socio economic vulnerability 

Adverse Consequences 

Ecosystem Fragility 
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to cope without damaging loss (Chambers, 1989). The diagram below depicts it 

illustratively: 
 

CHAMBER’S EXTERNAL AND INTERNAL SIDES TO VULNERABILITY 
 

   

INTERNAL EXTERNAL  

 Risk   Defenseless 

 Shock 
 

 Lack of means to  

 Stress   Cope with loss 
     
     

 

Both behavioural and structuralist schools of thought on disasters acknowledge that 

disasters happen on the bases of interactions between a ‘natural’ hazard and population. 

However, the need to place greater emphasis on the vulnerability of a population as a 

determinant of disaster has been contended by the structuralist school of thought. It has 

been conceded however, that evidence of the primacy of vulnerability as a determinant 

of a disaster becomes prominent through the fact that nearly all deaths from disasters, 

triggered by natural hazards, are located in the ‘developing’ world, whereas hazards 

themselves are much more evenly spread (Abbott, 1991: Smith, 1996). 
 

Sensitivity and Resilience 
 

Moser (1998) has also come out with two dimensions to vulnerability in his model. He 

has used the concepts of sensitivity and resilience. 
 

MOSER’S TWO DIMENSIONS TO VULNERABILITY 

 

SENSITIVITY  RESILIENCE  

Magnitude of a system  The ease and rapidity  

response to an external  of a system’s response  

Event 
 

to an external event. 
 

 

    

 

The focus in this model is two-fold. It has not only emphasised the extent and severity of 

the interaction between the external ‘hazard’ and the internal ‘capability’, that is, sensitivity, 

but has also stressed on the tensile strength of the ‘system’ to cope with the external hazard, 

that is, its resilience. Moser’s model has laid emphasis on the importance of the ‘capability’ 

of individual to respond to stress. It is revealed through the significance attached by Moser 

on assets as the primary factor in vulnerability. Moser’s model has indicated that the 

capabilities people in meeting with the stress are often being influenced by ‘the social and 

psychological effects of deprivation and exclusion’. 
 

Exposure, Capacity and Potentiality 
 

The internal/external distinction of Chambers (1989) paved the way for Watts and 

Bohle’s (1993) definition of the ‘space of vulnerability’. Their exposition has looked at 

the risk of exposure to hazards as the external side of vulnerability and the risk of 

inadequate capacity to mobilise resources to deal with hazards along with the risk of 

severe consequences as the internal side of vulnerability. 
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WATTS AND BOHLE’S ‘SPACE OF VULNERABILITY’  
 

 

EXPOSURE Risk 

of exposure to 

crisis, stress and 

shocks 

 

 

CAPACITY 

Risk of adequate  
capacity to crisis,  
stress 

 

 

Watts and Bohle’s model has added another dimension to vulnerability, which is 

equated with the downstream consequences of becoming exposed to a shock or stress on 

one hand and lack of resource mobilisation for coping with the situation on the other. 
 

Exposure Vulnerability and Aversion 
 

Sinha and Lipton (1999), in their in-depth and complex discussion of ‘damaging fluctuations’ 

(DFs) and risk, have come out with an exposition which is similar to the ‘space of vulnerability’ 

concept coined by Watts and Bohle (1993). Sinha and Lipton (1999) have described exposure to 

‘damaging fluctuations’, which increase with size, frequency, earliness and bunching. It is 

similar to what Watts and Bohle have stated as ‘exposure’. 
 
 

1.4 VULNERABILITY AS A SOCIALLY 

CONSTRUCTED PHENOMENON 
 
 

The contention that the state of vulnerability is socially differentiated owes its origin to 

the work of Gilbert White. White and Haas, 1975 have referred to the significance of 

population shifts, mobility and housing type in contributing to a nation’s vulnerability to 

hazards. Majority of the works carried out earlier in this field emphasised on individual 

social determinants of vulnerability. The role of age and occupation has been assessed 

by Bolin (1982). He along with Bolton have focused on housing, the built environment 

and family structure (Bolin and Bolton, 1986). It was Parr (1987), who stressed on 

disability. It becomes evident through the literature on ‘social construction’ in 

vulnerability literature where emphasis has been on the system and its ability to cope 

with and respond to the stimulus. It has also been recognised that the degree to which 

populations are vulnerable to hazards does not exclusively depend on the proximity to 

the source or the nature of the hazard but also on social conditions. It proves that 

different societies living under varying social, economic, physical, cultural and 

institutional settings have different levels of vulnerability. 
 

Social vulnerability literature, with regard to policy, has proposed the requirement to 

emphasise on such characteristics of the system that influence the ability of people and 

communities to be responsive to such stimuli. Two approaches to social vulnerability, that 

is, political economy and social constructivism, are to be studied for better understanding. 
 

Political economy is concerned with the social, economic and political structures that 

influence vulnerability (Peet and Thrift, 1989) and emphasises the central role played by 

differential economic and political power in determining individuals’ and groups’ 

vulnerability. This perspective emerged as part of the structuralist thinking within 

geography and the social sciences in the 1970s with the work of Santos and Harvey on 

economic dependency and underdevelopment in the third world. 
 

Blaikie et al’s (1994) framework has separated biophysical and social dimensions of 

POTENTIALITY 
Risk of severe  
Consequences 
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vulnerability. Causality is examined using the Pressure and Release Model (PAR), 

which evaluates vulnerability as part of risk. The model requires one to trace the 

progression of vulnerability through a series of levels of social factors that generate it. 

These factors re termed, root causes and dynamic pressures, with focus on the social, 

cultural and political processes that give rise to the unsafe conditions (vulnerable 

groups). This model has a distinct scale element, whereby root causes refer to remote 

influences including economic, demographic and political processes within the society 

and the world economy and reflect the distribution of power. Unsafe conditions reflect 

the specific forms of vulnerability expressed in space and time, expressed as people 

living in dangerous locations and engaging in dangerous livelihoods, lack of building 

codes and regulations, and a lack of disaster preparedness, suffering poor health and 

overall quality of life (refer vulnerability models in Unit 6).  
 

1.5 OBSERVATION OF FLOOD VULNERABILITY  
 

A number of methodological tools are available to study the possible effects of flooding. 

The techniques applied depend upon the scale of the problem being analysed. For small 

areas, where detailed maps are available at reasonable costs, quantitative methods are 

applied. At a small scale, floodplain hydraulic analysis can be carried out through one or 

two-dimensional modeling of the movement of water. Many such numerical schemes are 

available for objective assessment of flood impact over an area (Horlick et al., 1995). 
 

Flood hazard affects people as per vulnerability patterns generated by their socio-

economic conditions. Class relations and structures of domination are crucial in 

determining the degree of vulnerability to floods. Ethnic divisions are often 

superimposed on class patterns to create differential vulnerabilities of groups/segments 

of population. In some situations where some distinction are adhered more staunchly, 

become the dominant factor in possession of resources, or other forms of “capability 

deprivation” (Sen, 1990) such as inequalities in access to livelihood opportunities, 

according to imposed racial or ethnic distinctions. For example, the impact of 

exceptional flooding around Alice Springs in Central Australia in 1985 was felt more by 

the ‘aborigines’ people, who did not receive any flood warning and who inhabited 

vulnerable areas in low-lying lands. The radio broadcast that alerted the white people 

was not on channels, which were customarily used by the ‘aborigines’. 
 

Factors such as the location of houses (and their proneness to inundation) and the 

structure and type of housing and situation and condition of/at the workplace determine 

losses due to flood hazards (and their resistance to floods). Both of these are a function 

of household income, legal or social limitations on land use, availability or cost of 

building materials and the location of livelihood activities. The daily and yearly pattern 

of work and other activities interact with the periodicity/ timing of flood occurrence to 

create losses. These, in turn, interact with the temporal pattern of flood hazard 

occurrence. This variability not only affects the risk of death and injury but also the risk 

of destruction of assets and livelihood “capability”. The most vulnerable landscape 

setting (physical vulnerability) for floods is: 
 

i. Low Lying Parts of Active Floodplains and River Estuaries: The area of Ganga, 

Brahmaputra and Meghna Basin in India extends over more than 1,750,000 km sq. In an 

average year it receives about four times the annual rainfall of the Mississippi Basin in 

USA. In estuarine areas there may be a combined threat from river floods and high tides 

as in the case of the Thames, in London, England. 
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b) Small Basins Subject to Flash Floods: Flash floods are found mainly in arid and 

semi arid zones where there is a combination of steep topography, little vegetation and 

high intensity short duration convective rain forms. They can also occur in narrow 

valleys and heavily developed urban settings. For example the city of Kuala Lumpur is 

situated at the foot of a relatively steep fan shaped basin, which has almost perfect 

hydrological conditions for flash floods (Sehmi, 1989). 
 

c) Area below Unsafe or Inadequate Dams: Structurally unsafe dams are hazardous to 

people living in its vicinity. If the foundation is weak people may die of flash floods or 

even due to the structure giving in even structurally sound dams may be over topped by 

surges of water induced by earth movements 
 

d) Low Lying Inland Shorelines: Inland shoreline facilities are vulnerable to floods due 

to rising lake levels. This happens mostly after rains. Erosion of barrier islands, and 

dunes or bluffs removes any natural protection from wind driven wave attack, which is 

responsible for damage to buildings and other immovable property. 
 

e) Alluvial Fan Areas: Such areas as in Western America, though generally dry, can be 

affected by high velocity winds highly charged with sediments capable of destroying 

built structures. There is absence of well-defined surface watercourses and the likely 

damage in case of floods is quite high. 
 

Losses Due to Floods 
 

Physical damage to property, especially in urban areas, is the major component of 

tangible losses. There are also secondary losses associated with a decline in house 

values, immediately after the event although such declines appear to be temporary 

(Montz and Tobin, 1998; Montz, 1992). Damage to crops and livestock and agricultural 

infrastructure can also be high in intensively cultivated rural areas. In India, for 

example, almost 74% of the direct flood damage has been attributed to crop damage. In 

addition to mortality due to drowning, tangible losses to human resource occur as a 

result of illnesses that follow floods. Endemic diseases like cholera, typhoid, and brain 

fever part from undetected strains of bacterial and viral infections reaching epidemic 

proportions create most post flood illness. Gastrointestinal diseases regularly break out 

in the less developed countries (LDCs) where sanitation standards are low, when 

sewerage systems are damaged. In tropical countries there is more widespread incidence 

of water- related diseases like typhoid, malaria etc. In the developed countries, flood 

survivors have been found to suffer from mental illnesses. For example, for as long as 

18 months after the Buffalo Creek West Virginia Disaster, in 1972, over 90% of the 

survivors reportedly suffered from mental illnesses (Newman, 1976). Other less 

tangible losses include environmental changes brought about by floods, for example, as 

has been estimated, riverbank erosion of farmland and villages in Bangladesh renders 

up to one million people landless and homeless every year (Zaman, 1991). 
 

Positive impacts of floods include, increased fertility of the soil by deposition of new 

alluvium, silt deposition, flushing salts from surface layers of soils etc. Floods provide 

water for natural irrigation and fisheries which are an important source of protein in 

many LDCs, flood retreat agriculture where the moist soil is left after flood recession 

and is planted with food crops is widely undertaken in the tropics. The seasonal 

inundation of large flood plains in semi -arid West Africa is of crucial ecological and 

economic significance and is responsible for larger agricultural output than that 

associated with formal highly capitalised irrigation systems (Adams, 1993). 
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Flood Management 
 

In India, since floods are almost an annual occurrence, the impact on the economy is 

considerable. As is evident in the map given below (UNDP, 2005), river basins in the 

East and West Coast, Punjab, Bihar, Uttar Pradesh, parts of North East, Gujarat and 

West Bengal are the major flood prone zones in India. Vulnerability of flood areas is 

due to their apparent attractiveness for human settlement and ill- planned growth owing 

to administrative and political exigencies.  
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Therefore, flood management is an important/indispensable economic activity and a 

development imperative. The following measures are advocated for protection of life 

and property in the event of floods: 
 

a) Event Modification Adjustments: These imply physical control of floods, which 

depends on two measures, adopted singly or in combination; viz. flood abatement and 

flood diversion. Flood abatement or flood reduction involves decreasing the amount of  
run-off potentially able to create a flood peak in a drainage basin. Watershed treatment is a 

widely used means of controlling the flow of water by reducing its velocity. Typical 

strategies include, reforestation or reseeding of sparsely vegetated areas to increase 

evaporative losses, mechanical land treatment of slopes, such as contour ploughing or 

terracing, comprehensive protection of vegetation from wild fires, overgrazing, clear cutting 

of forest land or any other practices likely to increase flood discharges and sediment loads. 

In addition, downstream decreases in peak flow can be achieved by the clearance of 

sediment and other debris from headwater streams, construction of small water and 

sediment holding areas (farm ponds) and preservation of natural water detention zones 

 Areas liable to flood 

 No flood zone or area protected 
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such as sloughs swamps and other wetland environments. Within urban areas the 

grading of buildings plots, detention ponds and the creation of parkland can achieve 

some water storage. The emphasis is on an integrated approach, involving soil 

vegetation and drainage processes. However soil conservation and reforestation cannot 

prevent floods or reduce losses dramatically. These flood reduction measures need to be 

supplemented with other approaches to control floods in large river basins. Flood 

diversion measures include a wide range of engineering structures known in geography 

literature as ‘levees’ (embankments, dykes or stop banks), which are used to divert 

floodwaters from plain areas. Such structures have been seen to successfully minimise 

damage to life and property in case of large catastrophic floods. 
 

Channel improvements can be achieved in a variety of ways. Channel enlargement 

increases the cross -sectional area of the channel to control flood flow within the banks. 

It also increases the carrying capacity of the river. Flood relief channels are used to 

provide extra overspill storage to manage the volume of water. It can be used to divert 

the water around an area of urban development. Such channelisation however affects 

the ecology of the region by diverting a stream from the river basin and is not 

considered good for long -term viability of riparian ecology. Reservoirs are built to 

store excess water in the upper drainage basin so that it can subsequently be released in 

a controlled measure for long-term benefit of the region. Flood Proofing is term applied 

to adjustments to buildings and contents with view to reducing losses in the event of a 

flood. Examples are blocking up of certain entrances, sealing doors and windows, use of 

sand bags, building cupboards high up on the walls etc. 
 

Flood Plain Zoning involves demarcating areas along the river’s course that are 

susceptible to flood damage to varying degrees. For damage minimisation acceptable 

levels of development in specified areas are prescribed. 
 

b) Structural Improvements: Sahni, Dhameja and Medury (2001) give the following 

specific guidelines for structural improvements in designing of public facilities: 
 

 Use disaster resistant high-tension towers and poles in the new construction of 
transmission lines and in any replacement of existing towers and poles.


 Set poles to an adequate depth to prevent uprooting, or bending due to wind 

pressure when the ground is waterlogged.


 Upgrade design specifications and quality of construction for concrete poles


 Upgrade specifications for wooden poles to ensure that mature timber is used, that 

poles are cured adequately, and that the wood has been treated by a proper 

impregnation method against moisture and insect damage.


 Replace pole mounted transformers with plinth mounted transformers


 Place underground the low-tension main supply cables between transformer 
stations in urban areas, wherever feasible economically.


 Upgrade outside telecommunication equipment in storm proof buildings above 

flood level.


 Replace overhead cables with underground cables in areas of high vulnerability 
and wherever feasible economically.
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 Pumping stations must be upgraded to the ones that are damage proof.


 Water tower and storage tanks should be designed to withstand cyclonic winds, 
earthquakes and floods.



 Regional cooperation between India, Nepal and Bangladesh is needed to improve 

the existing drainage system so that the extent and time of flooding is lessened. 

Freeing up natural drains (old channels or dhars) and natural depressions should be 

part of the disaster mitigation strategy in flood prone areas. 
 

1.6 VULNERABILITY DIMENSIONS  
 

Concerned by the increasing number and the impact of disasters, the International Decade for 

Natural Disaster Reduction (IDNDR) was initiated in 1990 to enforce the agenda for disaster 

reduction. One of its major goals was to reduce vulnerability to natural disasters, “requiring 

concerted and coordinated efforts of government, UN-system organisations, the world’s 

scientific and technical community, volunteer organisations and educational institutions, the 

private sector, the media and individuals at risk. Vulnerability assessment………[is]  
essential” (United Nations, IDNDR, 1992). The international community was alerted to 

the fact that if disasters have to be controlled and prevented, vulnerabilities should be 

assessed and identified in order to design, timely, affordable and effective strategies for 

reducing the negative effects of disasters (Anderson, 1995). Most of the agencies further 

recognise that vulnerability is a bigger concern for the poor and that the most vulnerable 

sectors in society need special attention. Three different views have been identified to 

address vulnerability: 
 

1) Natural Causation 
 

This view blames nature and natural hazards as the cause of the peoples’ vulnerability, 

which changes as per the intensity, magnitude, and duration of external shocks. 

Vulnerability emerges from hazards and risks consequent thereupon. In order to reduce 

vulnerability, it is imperative to pit in place, systems for predicting hazards and 

technologies to make human structures withstand adverse impacts. Hence, the reliance 

in this approach is on scientific a technological solutions. 
 

2) Costly Technology 
 

Despite enormous increase in technological and scientific capacity, people continue to 

suffer. The main reason for this could be costly prediction and mitigation technologies 

and also because these systems are inappropriately used. Public administrators, disaster 

management professionals and economists are continuously working to find methods 

whereby losses could be reduced and risks minimised. The emphasis in this approach is 

on economic and financial solutions to minimise costs. This calls for proper 

vulnerability reduction measures with the active participation of the concerned 

communities as an essential prerequisite for user- friendly application of technology and 

development of indigenous low cost options. 
 

3) Societal Structures as Cause 
 

This view observes that disasters have differential impacts on people who live in hazard-

prone areas. It is not only exposure to hazards that puts the people at risk, but also socio-

economic and political processes in society that generate vulnerability as per 

advantageous/disadvantageous social positioning. These create the conditions that adversely 
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affect the ability of communities or countries to respond, to cope with or, recover from 

the damaging effects of the disaster events. These conditions precede the disaster event, 

contribute to its severity and might continue to exist long afterwards (Anderson, 1989). 

“Reducing the vulnerability of the poor is a development question and such a question 

must be answered politically” (Cuny, 1983). The long-term solution lies in transforming 

the social and political structures that breed poverty and the social dynamics and 

attitudes that serve to perpetuate it. However, it does not appear to be an easy solution. 
 

The three views, mentioned above, are not independent rather, mutually reinforcing. 

Invariably, there is more than one view to be considered by policy formulators and 

executors. Vulnerability is a result of both external dynamics and lack of capacity to 

resist. It is often felt that the poor are affected by the critical trends, shocks and seasonal 

problems, which lie far beyond their control. For lasting solutions, there is need for well 

thought out, detailed disaster mitigation strategy, preparedness planning, risk 

identification, sharing and transfer, etc. 
 

1.6.1 Local Adaptation Strategies 
 

Populations inhabiting hazard prone areas adapt with extreme events, using their own 

capabilities, skills, talents, knowledge and technologies inherited from their ancestors and 

learnt through experience. These strategies have the legitimacy of tradition and culture. In 

Orissa, which is one of the cyclone prone areas in India, in a study entitled “Community 

Based Disaster Preparedness in Orissa” (2000), it has been highlighted that the local 

community has developed its own coping strategies to deal with cyclones. These can be 

better understood by the people and can prove to be beneficial in minimising the loss of life 

and property from cyclones. Some of these points are as follows: 
 

1) People wrap all available seeds, rice paddy and bury it under ground when they 

move for safer places. 
 

2) Some families wrap all their important papers, documents and other valuables and 

bury it under ground before leaving their houses. 
 

3) Houses are constructed on higher plinth so that water does not enter the house. 
 

4) If the clouds move northward it is an indication of possible flood over the next 

three or four days. 
 

5) Some people can look at the colour of the clouds and their formation and predict 

floods. 
 

6) People grow banana trees around houses as banana stems are used for floating. 

Something similar to a boat is made out of banana stems and is used as a barge. 
 

7) Banana leaves are used as fodder during cyclones and floods. 
 

8) People identify nearby villages and inform them before hand for their temporary 

migration and shelter in those villages in case of floods. 
 

9) People store foodstuff, dry food, coconut, pumpkins, etc., to be used immediately 

after the disaster. 
 

10) Beating of drums for dissemination of warning is a regular practice among 

indigenous communities. 
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11) The continuously blowing wind from east indicates that the cyclone is approaching. 

If within two hours, the wind starts becoming hot, the indication is that the 

intensity of cyclone will increase. 
 

12) If the wind changes its direction from east to south and gets cooler, it indicates that 

the cyclone has changed its direction. 
 

13) Barking of village dogs without any provocation during daytime is indicative of an 

unusual event like a cyclone in the immediate future. 
 

14) If dogs start scratching the ground it is an indication of impending hazard. 
 

15) Fishermen get substantive catch of a particular fish prior to the cyclone, which they 

normally are unable to catch. 
 

16) The fishermen nets catch a particular small plantation, which they never get 

otherwise. This also indicates that a cyclone is approaching. 
 

17) A strange and rather thundering sound from the sea for two or three days indicates 

that a cyclone is about to strike. 
 

18) If the clouds move fast from North to South, there is a likelihood of a cyclone. 
 

19) Birds in large quantity flock together and fly from the North to South, give the 

indication of an approaching cyclone. 
 

20) People don’t plant big trees near their houses to escape injuries from felling during 

cyclones. 
 

21) People untie the animals to save their lives. 
 

22) Animals are used to swim across rivers during floods/ cyclones. 
 

23) Sharing of food after the disaster is a survival strategy. 
 

24) Community kitchen is a survival strategy that is now being officially taken up by 

governments. 
 

25) Maintenance of as much hygiene and sanitation as possible is an imminent 

response requirement. 
 

26) Distribution of food during relief first to children, then to elderly people and 

women and the remaining to the rest is the usual sequence followed. 
 

27) People from other nearby villages not affected by the cyclone, get together to help 

the victims. 
 

It may not be altogether wrong to say that when disasters strike, people have always been 

ready to cope and have not relied much on support and assistance from outsiders, even the 

government. Local people may not even have any familiarity with the concept of 

‘vulnerability’. In local dialects, there is seldom an appropriate translation of the term. The 

situation is now changing. Political, demographic and global economic processes have put 

local adaptation strategies under pressure and created vulnerabilities (and reproduction of 

vulnerability over time), which arise due to allocation and distribution of resources between 

development objectives /different groups of people respectively. 
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Another concern for local communities are the government’s ‘development’ projects like 

dams for electricity generation and irrigation, mining operations, plantations, and recreation 

areas that require conversion of prime agricultural land to industrial and commercial uses. 

These projects might favour national and global interests but displace local communities, 

which lose their livelihoods and the right to cultivate lands. These kinds of projects with 

immediate negative effects on local poor communities are referred to as ‘development 

aggression’ and are considered by the local people as human made disasters. Government or 

private investors offer compensation that is far below the amount needed to rebuild a 

livelihood elsewhere, or land is not made available at all. 
 
 

1.7 CONCLUSION  
 

In a fast changing environment, local people might realise that traditional coping 

strategies are no longer valid or appropriate. They therefore continuously look for new 

ways to adjust their livelihood strategies with the aim of reducing risk and sustaining 

livelihoods. The irreversible strategies undermine the basis of their means of survival. 
 

Vulnerability to disasters is a matter of perception, and in most aid agency perception, the 

view of the local people is lacking. Most agencies tend to think on behalf of the victims, not 

realising that disaster-prone communities might interpret their circumstances differently. If 

we want our disaster responses to be meaningful, we need to give affected communities a 

voice and recognise their risk perception and as well as their active role in exploring 

strategies that ensure livelihood security on a long term basis. 
 
 

1.8 KEY CONCEPTS  
 

Exposure 
 

: Four factors appear to determine risk perception in a 

society. As per United Nations, they are, Exposure (actual 

quantitative risk level), Familiarity (previous experience), 

Preventability (assurance that it could be prevented) and 

Dread (apprehended consequences). Exposure gives the 

extent of likely damage to physical and human capital in 

the event of a disaster. Populous settlements or location of 

critical facilities in a hazard prone zone implies more 

‘exposure’ to hazard. 
 

Perception 
 

: Perception is explained as viewpoint. With our limited 

perceptions we miss comprehension of an issue in all its 

aspects. Recognition of this basic human weakness is the 

first step towards developing a more comprehensive 

understanding of any phenomenon, in this case disaster. 

Positive social capital in communities and between 

institutions helps counter the weakness effectively sine 

different perceptions give totality to a policy. In disaster 

management terminology, awareness of a disaster and 

preparedness to combat the same on the part of the 

government depends on risk perception. Media has an 

important role in creating this awareness; in other words 

improving perception on the part of people by facilitating 

information dissemination regarding disasters. 
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Resilience :  Resilience is explained as fortitude in the face of adversity. 

           Resilience is more than a character trait. It is built up over 

     time by government intervention by way of long term socio- 

         economic ameliorative measures that enable people to be 

              resilient to extreme events like disasters.  

Vulnerability :  Vulnerability gives the degree of loss to each ‘element’ 

       (physical social or human) should a hazard of a particular  
                                               magnitude strikes. Precise estimation of likely losses is                                               

attempted in vulnerability assessment.  
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1.10 ACTIVITIES  
 

1) Discuss the structural aspect of Vulnerability. 
 

2) “Vulnerability has two sides: an external side of risks, shocks and stress to which 

an individual is subject; and an internal side which is defenseless, meaning a lack 

of means to cope without damaging loss”. Discuss with relevant examples. 
 

3) Write a note on community’s perception of ‘Vulnerability’. 
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2.0 LEARNING OUTCOME  
 

After Reading this Unit, you should be able to: 
 

 Acquire a brief overview of vulnerability factors;


 Understand Vulnerability Assessment; and


 Examine the phenomenon of Drought. 
 

2.1 INTRODUCTION  
 

The major role of social sciences in disaster research is that of identifying, quantifying, 

and analysing the impacts of natural disasters on populations and socio-economic 

systems of affected regions. Social sciences’ researchers focus on the interaction in 

disaster situations between two systems: the socio- economic system and the physical 

environment system. Economic vulnerability measures the potential losses to economic 

assets and livelihoods. It involves evaluating the direct loss potential, the indirect loss 

potential and the secondary effects on other sectors. With the insight provided by 

economic vulnerability analysis, disasters can now be studied from an economic 

perspective. The estimation of potential losses can be carried out using various disaster 

scenarios based on mild, average or worst case assessments to allow the authorities to 

measure the economic magnitude of the problem. 
 

In economic terms, hazards can cause the following impacts: 
 

 Destruction of crops, buildings, dams, highways, ports, lands and forest;


 Loss of human, animal and plant lives;


 Imbalance in equilibrium of Nature and Earth; and


 Shattering communities’ lifelines.
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2.2 VULNERABILITY IDENTIFICATION  
 

Vulnerability identification includes identification of the target groups and regions that 

are susceptible to health hazards and other environmental hazards concentration of 

settlements and a detailed description of different kinds of vulnerability that can be 

caused by hazardous conditions. 
 

Thus, human sensitivity to environmental hazards represents a combination of: 
 

 Physical exposure: Reflecting the range of natural and technological events and 

their statistical variability at a particular location.
 Human vulnerability: Reflecting the breadth of social and economic tolerance 

available at the same site.
 

It follows that the vulnerability may vary through time according to changes in either 

physical exposure and/or human vulnerability. Out of different kinds of vulnerability, 

‘hazard vulnerability’ is the most common and widespread. Vulnerability causatives 

includes different social factors like gender, poverty, and literacy, political, economic, 

technological population change, migration, urbanisation, inequality, land pressure etc. 

Hazard vulnerability may be increased because of rising social expectations, particularly 

in the most developed countries. People have become much more mobile in recent years 

and expect to be transported around the world in minimum elapsed time, irrespective of 

adverse environmental conditions such as severe weather. Frequently, the drive for 

greater competition in commerce and industry has resulted in reduced manning and 

smaller operating margins. In turn, these apparent improvements allow less scope for an 

effective corporate response to environmental hazards.  

2.2.1 Driving Forces of Vulnerability Identification 
 

The root causes of vulnerability are a set of well-established, widespread processes 

within the society and the world economy, which create inequalities of different/various 

kinds. The important root causes that give rise to vulnerability involve economic, 

demographic, and political processes. Understanding vulnerability is important for 

formulating appropriate measures to combat and preempt it in order to prevent large-

scale damages when disasters happen and also improve the coping capacity of people 

for better resilience in their wake. Disaster vulnerability is closely linked with the 

economic inequality in regions in Asia, Middle East, Africa and Chile. Globally, it has 

been estimated that some 20 per cent of the population control 80 per cent of the wealth. 

Such socio-economic national disparities continue to rise. For example, in Chile, the 

wealthiest 20 per cent of the population have expanded their control of national income 

from around 50 per cent to 60 per cent between 1978 and 1985. Over the same period, 

the income share of the poorest 40 per cent of the population has fallen from 15 per cent 

to 10 per cent (UNDP, 2005). 
 

Rising vulnerability also afflicts developed regions. Infrastructural growth has led to a 

concomitant increase in the vulnerability of these regions. Infrastructural development 

has expanded into hazard prone areas because of paucity/increased demand of/for land 

and increasing industrialisation and urbanisation, which has increased the threat of man- 

made hazards such as toxic chemicals and nuclear power. 
 

Vulnerability also spreads in that repercussions of environmental hazards are global. 

International trade is dependant on inputs from different countries. Where any one of these 

sources gets affected because of a natural disaster, other regions, dependent on industrial 

inputs such as agro-based industries in poor regions of the world are badly affected because 

of non/reduced availability of inputs. Consequently, major disasters, such 
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as droughts, not only disrupt local economies, but bring about shortages in neighbouring 

regions, creating floods of international refugees. 
 

Poverty increases vulnerability to disasters and contributes to perpetuating the 

impoverished state in turn. In order that sustainable development is facilitated, it is 

imperative to eliminate this vicious cycle of poverty and vulnerability. Sustainable 

development, with emphasis on the long-term growth and inter-generational equity is 

geared towards this end. Compatibility between economic growth and ‘other concerns’ 

such as equity, sustainable livelihoods, employment, gender justice, protection of child 

rights and environmental protection etc. demands a method to produce growth that 

encompasses all important aspects pertaining to the quality of life, such as quality of air 

and water, protection of biodiversity, livelihoods, technological advancement and 

development in general/at large, tempered with human concern, human exposure to risk 

situations such as transport accidents, occupational hazards lifestyles, etc. 
 

Such root causes are normally a function of the economic structure, legal definitions of 

rights, gender relations, and other elements stemming from the ideological order. The 

same, as identified from various sources, are represented in a tabular form as follows: 
 

             Table-1    
            

Root Causes    Dynamic Pressures Unsafe Conditions  

              produced by   

- System promoting Class:    Low  Low Preparedness  

 unequal   asset income means  Poor self-protection  

 holding prompts poor    self-  ♦ House  Site on  

 bias.     protection;   low land and  

- Private gain may Livelihood is   lacking artificial  

 promote    in dangerous   mound   

- Wrong protection place;    few  ♦ House  materials  

 measures   assets So less   easily Eroded or  

- Population growth able    to   damaged   

 puts people in path recover.    (Collapse   

 of floods    Gender:    Poorer  may cause injury)  

- Migration/urbanisa Nutrition  means ♦ Land erodibility  

 tion often in areas women may be more Poor social protect  

 prone  to water prone to disease. ♦ Inadequate   

 logging    Ethnicity:   Lower  warning   

- Debt crisis reduce income;  deprived  of ♦ 
 

 

Excluded from  

 real income of assets;    dangerous  flood protection  
 

poor; makes social livelihoods; 
 

♦ 

 

  No insurance  
 

protection by govt. discrimination in 
 

  scheme   

 

more difficult. 
 

access 
   

to social 
   

     ♦ No vaccination 
 

- Environment 
 

protection. 
  

  Resilience  
  

 

 

degradation 
 

may State: poor  support 
  

 

  

♦ Unable to 
  

 

increase flood risk 

          

 

for Social protection; 
  

  replace assets 
 

 

(deforestation and regional or urban bias 
  

  which might be 
 

 soil erosion)   leaves  others less   

     

lost 
   

      

protected; 
     

 

        

♦ Livelihood liable 
 

      

inappropriate 
  

        to disruption 
 

      

Protection measures 
  

       wage work 
 

      

create risk for some. 
  

       flood field)  
 

                  
Health 

♦ Poor existing health raises 

of infection  
♦ Water logging of home area 

Increase disease vectors 

 

D 
 
 
I 
 
 
S 
 
 
 
 
A 
 
 
 
 
S 
 
 
 
T 
 
 
 
E 
 
 
 
 
 
R 

Flood hazard type 

Flash flood 

Riverine slow onset 

flood 

Rainfall/impounded 

water floods 

Tropical cyclone 

flood(sea surge 

rainfall) 

Tsunami floods 
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Vulnerability that arises from unsafe conditions intersects with a physical hazard 

(trigger event) to create a disaster, but is itself only explained by the analysis of the 

dynamic processes and root causes, which generate the unsafe conditions. ‘Root causes’ 

reflect the distribution of power in a society. It is particularly crucial to understand 

differential vulnerability based on gender. In general terms, economic and cultural 

systems are male dominated and allocate power and resources accordingly. With respect 

to flood hazards, this may mean that women, who in most ‘normal’ situations have to 

work harder in rural, agricultural and domestic activities, are likely to be more prone to 

post flood diseases, largely because of poor nutritional condition and physical 

susceptibility. Men and women’s time and place patterns of daily and seasonal activities 

also differ, and this may produce inequalities in their physical exposure to flood 

hazards. To the extent that young children are more likely to be with women, relates 

children’s vulnerability with women’s. People, who are economically marginalised 

(such as urban squatters’ inhabitanats) or who live in ‘marginal’ environments tend to 

be of less importance to those who hold economic and political power. This creates two 

sources of vulnerability for such groups. Firstly, their livelihoods and resources are less 

secure and rewarding. Secondly, these are slow priority in government interventions for 

hazard mitigation. Hence, insecurities have to factor prominently in hazard mitigation. 
 

People’s basic health and nutritional status relates to their ability to survive disruptions of 

livelihood. Chronically malnourished people have less active immune systems and suffer 

more from infections, common in disasters such as measles or dysentery. Chronically 

undernourished and diseased populations succumb sooner to disasters such as famine. 
 

Rural-urban migration is another dynamic pressure, which arises in many parts of the 

third world in response to the economic vulnerability stemming from root causes. 

Examples include, people forced to live in dangerous locations, being unable to afford 

safe buildings, lacking effective protection by the state (for instance, in terms of 

effective building code), forced to engage in dangerous livelihoods options such as 

ocean fishing in small boats, or wildlife poaching with its health risks. 
 

2.2.2 Indicators of Vulnerability 
 

Hence, indicators of vulnerability include poverty, marginalisation and access to 

resources; resource dependency and diversity; inequality and marginalisation; and the 

appropriateness of institutional structures of enhancing resilience (see Table-2). It is 

helpful to split social vulnerability into two distinct aspects: individual and collective 

vulnerability. Individual vulnerability is determined by the access to resources and the 

diversity of income sources as well as by the social status of individuals or households 

within a community. The collective vulnerability of a social group is determined by 

institutional and markets structures, such as the prevalence of informal and formal 

social security and insurance and viable sources of income. Inequality and vulnerability 

linkages are associated with relationships between inequality and diversification of 

income sources and poverty. In other words, inequality affects vulnerability directly 

through constraining the options of households and individuals when faced with 

external shock and indirectly through its links to poverty and other factors. 
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The following table (Adger and Kelly, 1999) gives the characteristics of vulnerability 

and their management. 
 

   Table-2     
         

Vulnerability Proxy for     Mechanism for translation into   

indicator      vulnerability  

Poverty Marginalisation    Narrowing of coping strategies;less 

      diversified and restricted entitlement;lack 

      of empowerment  

Inequality Degree of collective  Direct:   Concentration of available 

 responsibilities, informal  Resources in smaller population affecting 

 and formal insurance and  collective entitlement 
 underlying social  welfare  Indirect: Inequality to poverty links as a  
        

 function     cause of     entitlement concentration 

Institutional Architecture  of  Responsiveness evolution and adaptibility 

adaptation Entitlements determines  of all institutional structures. 

 exposure; institutions as      

 conduct for collective      

 Perceptions  of      

 vulnerability;  endogenous      

 political  institutions      

 constrain or enable      

 adaptation.         
          

 

2.2.3 Economic Vulnerability 
 

Economic vulnerability differs from country to country. Diversified economies are less 

affected whereas single market economy countries are highly vulnerable. An estimated 

3-10 million people died as a result of drought in India in 1764-70 and about 3.5 million 

near Madras in 1876-78 primarily because dependence on the primary sector, 

particularly, agriculture for livelihood source(s) is preponderant. Vulnerability has also 

increased with the growth of cities and as competition has grown for resources. 
 

Damage impacts will probably be most acute in regions already under stress and 

therefore particularly vulnerable, for example, those exposed to the natural hazards of 

sea or river flooding and erosion, severe drought or those located in known storm zones. 

Hurricane Andrews in the United States offers a recent example of the devastation that 

can result from extreme weather events. That hurricane approximately made 2, 50,000 

homeless, destroyed 85,000 homes and incurred costs around $ 10 billion. 
 

The direct links between inequality and vulnerability concern the concentration of resources 

in fewer hands, constraining coping strategies based on private resources for households 

faced with external stresses. The indirect link between inequality and vulnerability occurs 

because skewed accumulation is associated with increased levels of poverty and hence 

security. Inequality and vulnerability are inter-linked. Direct links between inequality and 

vulnerability are through differential access to resources and opportunities. Indirect linkages 

between inequality and vulnerability are through impacts of inequality on poverty. 
 

Poverty, resources’ use and distribution of wealth and income within a population are 

institutionally determined. It is formal political institutions that devise and implement the 
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legal enforcement of property rights and all economic structures can be conceptualised 

as dependent on the institutional structure. 
 

Commentators and policy makers debate whether risk controls should be ‘rational’ or 

‘social’ in that while the former is based on cost-benefit analysis (fact based), the latter 

advocates negotiation between experts and lay persons to emphasise the right values 

involved (Baldwin, Hutter and Rothstien). A participatory process involving local 

community based organisations and a local self-governing institution is a must to gain 

understanding of real problems involved through consideration of different perceptions. The 

hard approach (engineering approach) has been replaced by the soft approach, which takes a 

primarily social science perspective to understanding vulnerabilities (Cannon, 2000). 
 
 

2.3 VULNERABILITY ANALYSIS  
 

Vulnerability analysis identifies the exposure to risk and the levels of coping ability. It 

also includes an understanding of the long-term factors affecting people’s ability to 

respond to major political or physical events and their susceptibility to crisis as well as 

their requirements for survival or recovery from a crisis. People’s underlying 

vulnerabilities intensify the severity of impact of disasters, impede response, and extend 

hardships for periods much beyond the crisis. Examples are, lack of resources for 

subsistence, such as land and debilitating/deepening poverty. Strengths and weaknesses 

vary according to gender, age, wealth, class, and cultural identity. Development projects 

and programmes can make people more vulnerable in the long-term by encouraging 

dependency, or strengthening some groups at the expense of others (for example, giving 

men more responsibility over resources traditionally managed by women). The 

vulnerability analysis deals with material and physical factors as well as social 

organisation and motivation that make people stronger or weaker during a crisis. While 

analysing vulnerabilities and needs, planners must: 
 

 Anticipate the problems likely to arise and the socio-economic groups most likely 
to be affected;


 Avoid activities that make the problems worse;


 Be alert as to how conflict and aid can be used to further political strategies; and



 Be aware of the sources of support. A capacity-building approach for human 

security enables people to retain and build upon their existing capacities in addition 

to identifying and addressing the factors that affect their security. The structure of 

global environmental risk reflects human driving forces, patterns of environmental 

change, and fragility of ecosystems, the vulnerability of social groups, and the 

adverse effects on the surroundings.
 

The stages in the evolution of risk consequences are highly inter-active and inter-

related. The magnitude of the impact will depend on the extent of the environmental 

change, decreased length of the growing season or number of hectares of the cultivable 

land inundated by the increased flooding or sea-level rise. Ongoing processes and the 

existing factors also contribute to the resilience or capacity of a group or a region to be 

harmed (that is, its vulnerability). Five broad categories of factors and processes are 

important in determining the vulnerability of affected populations. These are ecosystem 

fragility, economic sensitivity, and social system sensitivity, individual decision-making 

and demographic characteristics. 
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The nature of social and economic institutions is yet another factor that may contribute 

to vulnerability. The infrastructure of social institutions and resource management 

pervasively shapes the breadth and depth of response capability. Whether institutions 

are highly adaptive or prepared to respond only to a limited set of opportunities, the 

potential to benefit (or to avoid harm) rests largely with the ability to identify and react 

to the opportunities. Increasing the reliance on management systems to reduce the 

variability of an ecosystem may erode the overall resilience of the ecosystem and its 

associated social and economic systems (Holling, 1986). The ability of social 

institutions to provide warnings, diagnosis, insurance and planning support is a key 

element in shaping successful societal coping. 
 

2.3.1 Assessment Methodology 
 

The concept of vulnerability can be assessed at a variety of levels and from diverse 

perspectives. Assessing the vulnerability of communities to “natural” disasters requires a 

range of information about both natural and human contributing factors. For example, 

flood-hazard locations require physical information like climatic and hydrological factors as 

well as the spread, depth, speed-of-onset and duration of flooding. It also requires human 

information about people at risk, land and building elevations, the nature and intensity of 

land uses, and related socio-economic activities. Inter-relating these data sets indicates the 

extent of hazard and the damage potential and the social dislocation of disasters. 

Vulnerability will also be influenced by what people do to reduce the risks. 
 

The closer the analysis gets to the fundamental causes rather than the symptomatic 

expressions of vulnerability, the more difficult and complex vulnerabilities get to 

unravel. However, the more fundamental the vulnerability addressed, the more hazard- 

resistant the vulnerable group is likely to become, as a result of mitigation policy. Each 

type of hazard puts a different set of ‘elements’ at risk. Most of disaster mitigation work 

is focused on reducing vulnerability and in order to do so, those engaged in 

development planning need an understanding and indication of which elements are most 

at risk from the principal hazards that have been identified. Vulnerability assessment of 

hazards usually takes place in the following two-stage sequence: 
 

1) Making an inventory of what is at risk: Once the hazards in any location or area 

have been identified it is necessary to find out what may be affected by them. Thus, 

base line data is required regarding the following: (Seeds India) 
 

o population; age, gender, health


o livelihoods; types, locations


o local economies


o agriculture and fisheries


o buildings


o infrastructure


o cultural assets (i.e. libraries, museums, historic buildings etc.)


o local institutions


2) Assessing the vulnerability of elements at risk: After an inventory has been 

prepared of the elements at risk, further examination has to be made regarding how 
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they are likely to be affected in order to make an estimation of the damages involved. 

It should be noted that whilst a quantification of the elements existing in any location 

is relatively straightforward, an assessment of how they are likely to be affected in a 

hazard event is harder to make. This is the job of technical specialists who have o be 

educated and trained to carry out the tasks. It is also important to note that it is often 

the case that the ‘intangible’ aspects of vulnerability will be as important as the 

quantifiable aspects in determining the extent of damage (s). These should include the 

evaluating of socio-economic vulnerability and individual or societal “coping 

mechanisms” as well as support systems which allow some people to cope with the 

impact of a hazard and recover from them comparatively faster. 
 

As part of its Risk and Vulnerability Assessment Program, the Pacific Disaster Center 

(PDC) has developed and implemented a strategy to assess and reduce the impacts of 

natural hazards within the Asia Pacific region. For multi-hazard assessments at regional 

and national scales, a “Vulnerability-Exposure-Sensitivity-Resilience (VESR)” 

methodology is being used to assess the spatial variability of vulnerability to natural 

hazards, and to assess their impacts on populations and infrastructure. 
 

Most recently, Vulnerability Sensitivity, Exposure (VESR) methodology has been 

applied to the Lower Mekong River Basin to assess vulnerability to flooding. In this 

particular case, these factors are included: The factors are discussed under: 
 

E = Exposure to floods over time as a function of frequency and severity 

P = Presence (and number) of people exposed to flooding 
 

S = their Sensitivity, or susceptibility, to negative impacts of flooding as computed from 

measures of awareness, fragility, remoteness, and access to high ground 
 

R = Resilience of subjects, or their ability to mitigate and rebound from effects of flood 

exposure, computed as a function of per capita GDP, food and water security, and 

governance measures. The following are the vulnerability indicators in this case. 
 

Vulnerability Indicators are generally identified as Unemployment rate, Crime rate, Pre-

mature birth rate, School dropout rate, Average income, Recreation to population ratio, 

and Autos to population ratio. 
 

Data Requirements 
 

Data is required regarding employment, population from the census bureau, education, 

parks and recreation, health care, and economic data. 
 

The VAM 
 

The Vulnerability Analysis is a Community Profile reflecting social, economic, and 

Environmental indicators. The Vulnerability Analysis and Mapping (VAM) Unit is an 

internal structure within World Food Programme (WFP) that provides temporary and 

long-term technical assistance in food security analysis to decision-makers at WFP 

Headquarters in Rome and in WFP Regional and Country Offices. The VAM network is 

currently comprised of three full-time international staff members in Rome 

Headquarters, 12 international VAM Officers, and approximately 20 VAM National 

Officers and VAM Focal Points: This network currently provides food security analysis 

coverage for 36 countries. 
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2.4 VULNERABILITY IDENTIFICATION: 

DROUGHT EXPERIENCE 
 
 

Despite a millennia-long struggle with drought, vulnerability remains and in some cases is 

even increasing. Basic problem is that the society is changing and is generating new and 

different risks. Other key factors are the variability of climate, poor memories and 

inadequate planning. Mitigation planning usually attempts to augment moisture supplies or 

reduce demand. Demands usually increase to match supplies, which is sustained in humid 

periods, can far exceed those available, when drought returns. If newly augmented supplies 

are allocated to new activities then the protective cushion, they would have provided, is lost 

and vulnerability is maintained or augmented. Non-integrated planning can create new 

vulnerabilities such as due to immigration, drainage of wetlands to met increased demand, 

increased need for water because of urbanisation, industrialisation etc. 
 

Droughts are more serious where demand is greater relative to supply or there is a 

marked variability in supply. Such conditions are common along the dry frontier of 

agriculture in semi-arid areas, e.g. the Sahel and parts of Australia and India. They have 

taken their greatest toll in densely populated lands that are highly dependent on 

agriculture. Fragile government’s inadequate storage and transportation facility, very 

low technology (ability to plant and harvest at optimal times) amongst others, leave 

such countries extremely vulnerable to drought. Extreme droughts occur simultaneously 

with other problems, such as war, which create most havoc. The appalling consequences 

were quite evident in recent events in Sahel, Ethiopia, and the Sudan. 
 

As population in these areas increases, lands that are at higher risk, must be put into 

cultivation, for the most reliable lands are already habitated (Glantz et. al., 1984). Strong 

dependence on agriculture intensifies vulnerability for there is no viable alternative, given it 

should fail. If misused, it can increase the level of hazard by allowing demands for finite 

water resources to grow. A green revolution has not been manifested in Africa. Within 

developed countries, recent studies show a shift of vulnerability from the farmer to financial 

institutions and real estate. Most farmers can cope with commonly occurring dry periods. 

For example, Canadian cereal production is considered relatively secure against droughts of 

up to two-year duration. However, less buffered sectors such as livestock production farm 

implement manufacturing and recreation can be strongly affected. The land resource 

continues to be at risk. The desire for profit can increase the drought hazard diversification; 

risk spreading crop insurance, assistance and the exploitation of different technologies etc. 

The economic impact of drought can be great but being distributed across an otherwise 

robust economy, mitigates personal distress. 
 
 

2.5 INTEGRATED APPROACH TO 

VULNERABILITY REDUCTION 
 
 

The preferred disaster management system should integrate the following elements as per  
INDNR and ESCAP deliberations: 

 

 the individual management measures


 the roles and responsibilities of all stakeholders


 the disaster management plan and the disaster emergency plan
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 the resource management considerations and programmes


 where applicable, the concept of comprehensive land-use planning based on total 
watershed management principles.

 

An integrated approach is required to bring together these diverse issues, for the purpose of 

comprehensive strategy involving all stakeholders in charge of specific subject areas in 

disaster management. The extent to which the integrated approach can be achieved depends 

on a number of factors including the management of natural resources and the strength of 

existing legislation. The ultimate goals of integrated disaster management should be to limit 

the hazards and damages to socially acceptable levels, to promote environmental 

enhancement and to provide disaster warning, response, evacuation and recovery. 
 

Hence there is need for: 
 

 further mitigation of disaster damage to existing development


 controlling future growth of potential disaster losses. 
 

2.6 CONCLUSION  
 

The variety of efforts across disciplines to address vulnerability has generated a pot-pourri 

of terms, differing approaches and concepts. The related concepts of ‘resistance’ (the ability 

to absorb impact and maintain functioning), ‘resilience’ (the ability to maintain a system 

and to recover after impact), and ‘exposure’ (the presence of a threat to a group or region) 

provide some guidance on exposure, capacity and potentiality. These three dimensions 

account for most of the discussion included under the general rubric of vulnerability. High 

population densities, population growth rates and pressure on limited food, land and water 

resources can make regions very vulnerable to global change. 
 
 

2.7 KEY CONCEPTS  
 

Drought 

 

: Drought is caused by acute water crisis. Adverse 

conditions relating to water shortage precipitate a 

drought over time. Effective policy intervention can 

prevent the hazard from turning into a disaster. 

Possible measures including dams, irrigation 

facilities and water harvesting techniques aimed at 

preventing wastage of the precious natural resource. 
 

Vulnerability Analysis 
 

: Vulnerability Analysis is the process of estimating the 

vulnerability to potential disaster hazards of specified 

elements at risk. Vulnerability analysis has both the 

engineering aspect and the socio- economic dimension. 

It is holistic analysis, which is a prelude to a 

comprehensive package of disaster preparedness. 
 

Vulnerability Assessment 
 

: Vulnerability assessment is an inter-disciplinary 

process undertaken to unearth both short- term and 

long-term and, direct and indirect losses likely in 

case of a disaster. It involves detailed investigations 

including on the filed observations, surveys and 

statistical analyses, etc. 
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2.9 ACTIVITIES  
 

• “Vulnerability is susceptibility to any kind of harm, whether physical, moral or 

spiritual, at the hands of an agent or agency.” Discuss. 
 

• Highlight driving forces of vulnerability identification. 
 

• Mention various indicators of vulnerability. 
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Structure 
 

3.0 Learning Outcome 
 

3.1 Introduction 
 

3.2 Vulnerability and Society 
 

3.2.1  Gender and Vulnerability  
3.2.1.1 Gender Based Approach to Disaster Management  

3.2.2  Poverty and Vulnerability  
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3.3.3  Vulnerability of Disabled People 

 
3.4 Other Factors of Social Vulnerability 

 
3.5 Conclusion 

 
3.6 Key Concepts 

 
3.7 References and Further Reading 

 
3.8 Activities  

 

3.0 LEARNING OUTCOME  
 

After going through this Unit, you shall be able to: 
 

 Understand social vulnerability in details;


 Examine the relationship between gender, poverty and vulnerability; and


 Discuss vulnerability of children, weaker sections and disabled people. 
 

3.1 INTRODUCTION  
 

“Hazards are a major risk for the poor and the marginalised, who are already the most 

vulnerable sections in a society; the destruction of property and livelihoods furthers 

their downward spiral into poverty. The recent tsunami and earthquakes in the Indian 

Ocean are a tragic example of disaster vulnerability and how communities can be 

reduced to extreme poverty in a matter of hours. Investing in disaster risk reduction 

reduces the vulnerability of people to hazards and helps break the vicious cycle of 

poverty” (International Strategy for Disaster Risk Reduction, 2005). 
 

As per postmodern thinking, development is perceived more as per human development 

indicators than economic. The desirable approach is termed ‘sustainable development’ which is 

understood broadly as development with a ‘human face,’ defined as “development that 

maintains or enhances economic opportunity and community well-being while protecting and 

restoring the natural environment upon which people and economies depend” (An Act 
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from the legislature of the State of Minnesota). Accordingly, the stipulation that the 

government should ensure” the management of our resources in such a way that we can 

fulfill our economic, social, cultural, and aesthetic needs without permanent impairment 

to the resource base and the life support systems on which we all depend” 

(Environmental Council of Alberta, Conservation Strategies in Canada). 
 

Development is a mesmerising term; everybody wants it, many chase it and few get it. 

Hence, development is a holistic paradigm having political, ecological, cultural and 

social ramifications. Social, cultural, economic and ecological factors are involved in 

examining sustainability of any measure. India has a higher social vulnerability index 

due to inequality in social order that is expressed in discrimination against the girl child 

and other disadvantaged sections of society, improper health care standards, etc., which 

suggest a society in the throes of change and not perhaps able to manage it.  
 

3.2 VULNERABILITY AND SOCIETY  
 

It is argued that much of India’s current problems lie in the designs of western 

economic development, which have imposed an alien culture on the existing, traditional 

way of life. Though development has had lot many positives, it has certain negatives as 

well, which inhibit well rounded development; for example, the rising incidence of 

alcoholism among the urban youth or the rapid spread of fundamentalist psyche in 

cosmopolitan areas, social aberrations as fallouts of consumerist lifestyles, breakneck 

pace of life, loss of cultural values and consequent identify crisis. 
 

Contemporary Indian society battles the opposing pulls of tradition and modernity. 

Such duality has paved the way for a feeling of aggressive divisiveness in the urban 

mindset centered on the false notion of undifferentiated oneness of a particular religion, 

caste or ethnic collectivity and the perceived incompatibility of one with the ‘other’ 

cultural stream. An explanation to it could be a defensive tactic in the face of aggressive 

modernisation rather than westernisation of the way of life. Such separatist 

consciousness has led to hatred and organised group violence, making certain sections 

of the society particularly vulnerable. There is constant downfall in moral standards in 

public as also private life The situation is taking a worse turn due to the growing ugly 

menace of gender biases; illiteracy among children, and lack of livelihood security. 
 

It is significant to distinguish between the inherent weaknesses of individuals due to 

varying characteristics and social disadvantage. It is the type of vulnerability associated 

with land degradation or urban overcrowding or lack of access to training and education, or 

unemployment/ underemployment and a group of other resources and services. It gets 

associated with a number of disadvantages arising from more or less permanent social 

conditions, which could be referred as ‘structural’ vulnerabilities (by analogy with 

‘structural adjustment’ or ‘structural violence’). These vulnerabilities appear from the 

fabric of social life rather than particular hazardous conditions or fatal happenings. 
 

In many, if not all societies, being born into a certain type of family or group, or gender 

can make one more vulnerable to a host of dangers. As constituent of a lower class or 

caste, or a member of certain religious, ethnic or other ‘visible’ minorities, may place 

one at more disadvantage regarding the means and opportunities for everyday life 

arising from ongoing social conditions. 
 

It is also suggested that although poverty or ethnic status are indicators of greater 

vulnerability, yet the ‘poor’, sometimes the poorest of them according to standard 
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measures, are not always the most vulnerable. They may have special skills and 

flexibility enabling them to avoid or pull through a disaster. They may know how to 

take advantage of social safety nets more and at times more readily than others. It is also 

a known fact that at times ethnic minorities can be powerful or even controlling groups. 
 

3.2.1 Gender and Vulnerability 
 

It is desirable to understand the nature of interface of women and men with nature 

because it is rooted in their material reality and in their specific forms of interaction 

with the environment. Hence a gender perspective to class based division of labour and 

distribution of property and power is important for complete understanding of social 

relations. 
 

Focusing on the class significance of communal resources provides only a partial picture in 

that there is the critical gender dimension. Especially women and female children are the 

ones most adversely affected by environmental degradation. The reasons for this are 

primarily three fold; first, there is a pre-existing gender based division of labor. It is women 

in poor peasant and tribal households who do much of the gathering and fetching from the 

forestry, village commons, river and wells. They also bear significant responsibility for 

family substances and in many female-headed households are the sole economic providers. 

Second, there are systematic gender differences in the distribution of subsistence resources 

(including both health care and food) within rural households, as revealed in anthropometric 

indices, morbidity and mortality rates, and the low female/male population ratios. Third, 

there are significant inequalities in men and women’s access to the most critical productive 

resources in rural economies, viz. agricultural land, and associated production technology. 

Women also have a systematically disadvantaged position in the labor market (Agarwal, 

1984, 1986). 
 

Because women are the main gatherers of fuel, fodder and water it is primarily their 

working day (already averaging ten to twelve hours) that is further increased due to 

depletion of and reduced access to forests, water and soils. As a woman in the hills of 

Uttaranchal puts it, “When we were young we get used to go to the forest early in the 

morning without eating anything. There we eat plenty of berries and wild fruits…drink 

the cold sweet (water) of the Banj (oak) roots… In a short while, we would gather all 

the fodder and firewood we needed, rest under the shade of some huge tree and then go 

home. Now, that the trees are going everything else is gone too …” (Bahuguna, 1982). 
 

Since women are responsible for domestic chores they are the main gatherers of fuel, 

fodder and water, which demands heavy physical labour. Firewood, for instance, is the 

single most important source of domestic energy in India (providing more than 65 per 

cent of domestic energy in the hills and deserts of the north). Much of this is gathered 

and not purchased especially for the poor. In recent years, there has been a several fold 

increase in firewood collection time in India. In some villages of the Gujarat, in western 

India, even a four to five hour search yields little apart from shrubs, weeds and trees 

roots which do not provide adequate heat. Another aspect is the deteriorating health of 

women. Burning of firewood and other like materials generate significant amount of 

smoke and while cooking on such fires they have to suffer a lot from such smoke. As a 

result, women are vulnerable to several health hazards like deteriorating eyesight, 

bronchitis and whooping cough. 
 

The decline in gathered items from forests and village commons has reduced incomes 

directly. In addition, the extra time needed for gathering reduces time available for crop 
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production, which affects crop incomes, especially among hill communities where 

women are the primary cultivators due to high rates of male out migration. For instance, 

a recent study in Nepal found that the substantial increase in firewood collection time 

due to deforestation has significantly reduced women’s crop cultivation time, leading to 

an associated fall in the production of maize, wheat and mustard which are primarily 

dependent on female labour in the region. These are all crops grown in the dry season 

when there is increased need for collecting fuel and other items of daily use. 
 

The shortage of drinking water has further added to the burden of time and energy on 

young women and young girls. Where low caste women often have access to only one 

well, it’s drying up could mean an endless wait for their vessels to be filled first by 

upper-caste women as happened in Orissa. A similar problem arises when drinking 

water wells go saline near irrigation works. 
 

Poverty associated with environmental degradation could induce a variable range of 

fertility, reduced education for young girls as they devote more time to collecting fuel, 

fodder and so on. This leads to higher infant mortality inducing higher fertility to ensure 

a completed family to diversify incomes as a risk reducing mechanism in 

environmentally high-risk areas. 
 

In Uttar Pradesh, according to women grassroots activists, the growing hardship of 

young women due to ecological degradation has led to increased rates of suicides in 

recent years. Their inability to obtain adequate quantities of water, fodder and fuel 

causes tensions with the senior members in the family who do not understand the 

shortage of resources which were quite plentiful during their times. In addition, soil 

erosion has compounded the difficulty of producing enough grain for subsistence in a 

region of high male out-migration (Bahuguna, 1984). 
 

Due to decrease in the area and productivity of village commons and forests, there is 

decrease in the contribution of gathered food in the grains of poor households. The 

declining availability of fuel-wood has worsened the nutritional status. Effort to 

economise make people shift to less nutritious foods which either need less fuel to cook 

or which can be eaten raw, or force them to eat particularly cooked food or leftovers 

which could be toxic, or to miss meals together. Although these adverse nutritional 

effects impose on the whole household, women and female children bear an additional 

burden because of the gender biases in intra-family distribution of food and health care. 

There is little likelihood of poor women being able to afford the extra calories for the 

additional energy expanded in fuel collection. 
 

Apart from the health consequences of nutritional inadequacies, poor rural women are also 

more directly exposed to water-borne diseases and to the pollution of rivers and ponds with 

fertilizers and pesticide runoffs, because of the nature of tasks they perform, such as 

fetching water for various domestic uses and animal care and washing clothes near ponds, 

canals and streams. The burden of family ill health associated with water pollution also falls 

largely on women who take care of the sick in the family. An additional source of 

vulnerability is the agricultural tasks women perform. For instance, rice transplanting, 

which is usually a women’s task in most parts of Asia, is associated with a range of 

diseases, including arthritis and gynecological ailments (Mencher and Saradamoni, 1982; 

UNDP, 1979). Cotton picking and other tasks done mainly by women in cotton cultivation 

exposes them to pesticides, which are widely used for this crop. In China, several times the 

acceptable levels of DDT and BHC residues have been found in the milk of nursing 
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mothers among agricultural workers. In India, pesticides are associated with limb and 

visual disabilities. 
 

Women, whether Muslim, Hindu, Sikh or Christian, face indignities and flagrant violation 

of their basic rights and humiliations in various ways. It is felt that religion and society 

provide no safeguard against it. In such an atmosphere, it is not surprising that women-

related social indices show a downward fall. For example, in the contemporary world, there 

is much more of domestic violence. The maternal mortality rate has increased and so has 

the incidence of stress, trauma, depression, spontaneous abortions and miscarriages 

amongst women. We are a democratic country where constitutionally, there is supposed to 

be no discrimination based on sex, religion, caste or creed. Even then, surprisingly a male 

child is preferred to a female child. A female child is vulnerable to foeticide (when in 

mother’s womb), to infanticide (when born), to rape, and molestation, hunger and poverty if 

‘allowed’ to live. The society will have to come forward and take responsibility of 

spreading awareness among women. The first step in this regard is to educate women, so 

they become aware of their rights for a good living. 
 

The inherent contradiction in Indian society is sharply reflected in its discriminatory 

attitude towards women, which, through the ages, have been the biggest barrier in the 

full blossoming of the other half of our population. The overwhelmingly patriarchal 

society, cutting across social and economic divides, seeks to obliterate the very identity 

of women, whose fulfillment is expected to be solely in going through life enacting the 

roles of daughter, wife and mother. Her interests and desires, even her sexuality, is 

stifled by what society expects of her. 
 

Though banned since 1870, female infanticide has been reported to be widespread in some 

villages of Tamil Nadu, Rajasthan and other Indian states. A study conducted, in the North 

Arcot district in 1992, revealed that infanticide constituted 72 percent of female unnatural 

deaths in the area. The villages were remote, almost inaccessible and extremely poor and 

the common methods used for killing were poisoning, asphyxiation and hypothermia. 

Concerning female infanticide, India is among the few countries where men outnumber 

women. The country has only 96 women for every 100 men, leaving some 40-50 million 

female ‘missing’ from the population. Such strong gender bias, as revealed in the 

demographic structure, results from female infanticides and foeticides, higher mortality 

rates among girl infants and greater malnutrition among girl children. 
 

The Indian Constitution, as per the Directive Principles, promises men and women, 

‘equal pay for equal work’. In reality, women are paid much less, especially as unskilled 

labor in agriculture and the construction industry, which are the biggest employers of 

women from the low-income groups. Such discrimination is not overt in the professions 

and the services sectors, which are drawing more and more women from the middle and 

upper classes, though men do get preferences at the workplace. Working women, who 

carry the added burden of running households and bearing children are defenseless 

against the denial of their lawful right to maternity leave and other benefits. In addition, 

the stigma attached to earning a living is difficult to overcome, even where women are 

the sole breadwinners of families. 
 

In large-scale disaster events such as earthquakes and floods, some of the poor girls/ 

women are enticed by pimps. For these types of important reasons relief and 

rehabilitation facilities should be prioritised for women and children, especially those so 

helpless and distressed. 
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Women, who are virtually household based workers, have to take responsibilities for 

protecting their houses, children, and other members of the family, livestock and 

belongings. Traditional gender specific work such as carrying water, cooking, caring for 

children and animals naturally becomes too difficult for them during flood. For the lack 

of resources, poor women face more problems than women belonging to the middle 

class and the rich households. 
 

Women are the first and foremost victims of natural disasters. Their responsibility in the 

household is far greater than that of men. They are responsible for rearing and looking 

after babies, livestock and poultry rearing, kitchen gardening, and even cultivation of 

crops and preservation of seeds. During disaster period they have to still perform their 

normal domestic functions, like procurement of drinking water and fire wood, cooking, 

looking after the health of every member of the family, drying seeds and food crops, 

preventing all household belongings from possible loss due to floods or other 

calamities, and other difficult tasks. Some women may be pregnant and some of them 

may deliver babies during this period, which may endanger their health and life. In 

some local communities women may not appear in public, but they have major roles in 

important economic spheres. 
 

3.2.1.1 Gender Based Approach to Disaster Management 
 

Women generally have had less opportunity to play any role in disaster mitigation. 

There are great deals of obstacles preventing women from becoming positive role 

players but there is lot of benefit that could be procured through greater involvement of 

women in disaster management. Some unique characteristics of our communities make 

it imperative to lay special importance on participation of women in formulating plans 

for disaster preparedness. There is considerable difference between the activities of men 

and women. To incorporate all information in the formulation of any strategy, equal 

importance should be given to both. The nature of work that men and women perform, 

the man-woman relationship, their respective skills and social and economic roles vary 

from community to community. These may also be interdependent, and at the same time 

little may be known about their domain. Hence, planning cannot be dependent entirely 

on the information supplied by men, nor should information be collected about one 

from the other. For successful implementation, formulation of local plans has to lay 

special emphasis on women to make significant contribution towards it. 
 

Disasters by definition are related to shortage of resources and lack of capacity to cope with 

the situation in the disaster area. This makes easier, the use of all available human resources 

(men and women). There is a stronger involvement of women in public, social and political 

matters during the emergency phase than in normal periods, and also a more active 

participation in the efforts of the community to deal with the situation. Nevertheless, in 

most cases women are involved in “secondary” support operations (such as food 

preparation and distribution, information dissemination, child care, health and 

psychological support, shelter) and not in the too well publicised and media attracting 

operations, such as search and rescue. Also, the involvement of women in most cases lasts 

until things “go back to normal.” A crucial issue is how to intervene at the transaction phase 

to support women keeping the role they gained during the extreme emergency phase. What 

makes unanticipated consequences and unsustainable change so likely? As per Enarson 

(2005), case studies and commentaries suggest a range of reasons for failure, including: 
 

 Outside actors misinterpreting local power structures and social dynamics;
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 Reinforcing local cultures that may in turn promote and reinforce a 
disempowering role for women;


 Inattention to how gender-targeted services are likely to impact men and 

women, respectively, over time;


 Short-term, self-interested perspectives on relief and recovery;


 Unintended programme effects which undermine women’s capacities;


 Lack of empirical knowledge (research) about short- and long-term prospects for 
change;


 Backlash against challenges to gender power;


 The paternalistic disposition of aid agencies and governments; and


 Insufficient control over recovery and reconstruction resources by women.

 

Women form the largest proportion of the vulnerable people. They play a crucial role in 

disaster management in many cultures and nations. Given their limited rights in private 

property, resources, that is, agricultural land and other community resources, for example, 

the village commons have provided rural women and children (especially those of tribal, 

landless or marginal peasant households) with a source of subsistence. They are often 

unmediated by dependency relationships on adult males. For instance, access to village 

commons is contingent on membership of the village community and therefore women are 

included in the way they would be in a system of individualised private land rights. This 

acquires additional importance in regions with strong norms of female seclusion (as in 

northwest India) where women’s access to the cash economy, to markets, and to the 

marketplace itself is constrained and dependent on the mediation of male relatives. 
 

The study of many types of disasters over a long period of time has shown that 

behaviour of men and women during disasters is quite often different. Also, in various 

stages of disastrous events, women’s views and contributions are rarely given full 

recognition. For example, in the post-impact period, most women are left to perform the 

traditional and under-valued tasks, such as childcare, food preparation, and domestic 

work, while men are more likely to leave the women to participate in more visible and 

highly publicised relief efforts. Women are seen as the vulnerable group, less likely to 

participate in planning, in preparation, and unable to cope in the wake of disaster. 

Gender relations determine people’s ability to anticipate, prepare, survive, cope with, 

and recover from disaster. Gender inequality embedded in the social and cultural fabric 

is the root cause of social vulnerability. The traditional view of women as victims leaves 

men to make decisions about their roles and needs which results in overlooking the vital 

work and unique perspective that a woman can bring to disaster management. In the 

smallest island of Micronesia, society functions have very clearly defined gender roles. 

Men are responsible for things related to the ocean and women for land-based activities. 

This role specificity has to be taken into account to restore social balance in case of 

disasters and adopt risk reduction measures in an equitable and efficient way (United 

Nations, 2001). From Armenia, the NGO, Women and Development targeted rural 

women for grassroots health education, capitalising on the period after a major 

earthquake to provide more knowledge, skills, and resources to women as family health 

providers. There is evidence from Armenia and India that women gained in self-

confidence following gender-sensitive relief measures targeting women. 
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A study conducted by Seeds India reveals that women should be granted equal access to 

funds that flow during disasters. There are many cases of reported misuse. Hence, “gender 

aware reconstruction policy should be decided and measures should be taken with a view to 

long term intervention and change.” Besides women should be empowered and given 

greater participation in decision making in matters concerning them. 
 

For example, self-help income-generating measures following South Asian cyclones 

started a new social system, wherein the position of women was higher than it ever was. 

This appears to have been well accepted by everyone. Also important here is the role of 

an Indian constitutional amendment reserving one-third of seats in elected local 

governments (rural and urban) for women. Though “there has been teething problems in 

the process, there is promise of a very positive impact.” 
 

The changing nature of family also affects emergency response. The disappearance of joint 

and extended families, urban migration, separation of working couples, and the growing 

number of single parents raises new issues in disaster management. What happens to 

children when a single parent is needed for an emergency? What happens to children when 

both parents have emergency responsibilities? What are the childcare arrangements during 

disasters? Since most of initial search, rescue, and transport to medical assistance are done 

by the survivor’s onsite, the migration of men to find jobs may hinder initial response to 

local disasters. The longer life span of women also indicates that elderly women may 

outnumber men and often live on their own. The aged may be reluctant to move out at 

shorter notice and the prospect of approaching disaster can be very daunting. 
 

Targeted awareness and demystification of stereotypes is required to remove biases and 

allow the consideration of the specific and differing capacities of women. The strengths, 

knowledge, and skills possessed by men and women in preparing, managing, and rebuilding 

are different, and thus useful in different ways. Women should be seen as part of the 

solutions. Bahattin Aksit (1999) observed after the Marmara earthquake in Turkey that men 

were left “lonely and lost” while “women’s local networks and friendships were 

empowering them to talk about the trauma and finding local community ways of coping 

with the new life.” While women’s local, community orientation was a powerful resource 

for them in the immediate aftermath; neither male nor female domains were significantly 

broadened or challenged in the aftermath of the event. 
 

A paradigm shift is therefore required to inculcate gender consciousness and also to 

move from “relief” to “mitigation of disaster.” There is a need for active participation of 

women in disaster preparedness and in coping with its ensuing physical and mental 

stress. Enhanced leadership training can improve women’s awareness of local hazards, 

and their involvement in improving communication and delegating primary 

responsibilities in management of emergencies. Generating new attitudes towards 

women’s roles will improve the way we face emergencies, and allow us to deal more 

productively with the physical and societal impacts of disasters. 
 

3.2.2 Poverty and Vulnerability 
 

Vulnerability is a blend of features of a person or group, expressed in relation to hazard 

exposure, which derives from the social and economic condition of the individual, 

family, or community concerned. High levels of vulnerability lead to grave outcomes in 

hazard events but are a complex combination of both the qualities of the hazards 

involved and the characteristics of the people they are incident on. Poverty is a much 

less complex descriptive measure of the people’s lack or need. Vulnerability is a 

relative and specific term, always implying a susceptibility to a particular hazard. 
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“Vulnerability is the result of an accumulation of various factors and circumstances. For 

example, the vulnerability of human settlements to natural hazards depends mostly on 

the ability of physical infrastructure to withstand the hazards to which it is exposed. 

Social factors can also contribute to increases in vulnerability: people living in the same 

city can be affected differently by the same hazard. Experience has shown that people 

with different income levels are likely to be affected differently by the same event. An 

individual’s vulnerability to disaster tends to lessen the more money he or she makes. 

Access to information is another factor determining the degree of vulnerability: 

improvements in this area, particularly a greater awareness of existing risks and how to 

avoid or reduce them can significantly decrease an individual’s vulnerability to 

prevailing hazards” (Countering Disasters: Targeting Vulnerability). 
 

Disaster vulnerability is closely associated with the economic gap between the rich and 

poor, which is growing in many areas. Over 20 million people cannot afford a nutritionally 

adequate diet. In Asia and the Middle east, about one-third of the population lives in a 

condition of poverty, a proportion which rises to nearly half in Sub-Saharan Africa. 

Globally, it has been estimated that some 20 percent population control 80 percent of the 

wealth. National disparities continue to increase thereby aggravating vulnerability. For 

example, in Chile, the wealthiest 20 percent of the population expanded their control of 

national between 1978 and 1985. Over the same period, the income share of the poorest 40 

percent of the population fell from 15 percent to 10 percent (IFRCRCS, 1984). 
 

Poverty is one of the most important causes for environmental destruction. It hampers 

the overall development process. Lack of safe drinking water and appropriate shelter 

increases vulnerability to natural disasters. It also determines the status of individual 

states internationally. As per World Development Indicators Database, (2002) in India, 

it is estimated that about 350-400 million are below the poverty line, 75 per cent of 

them in the rural areas. More than 40 per cent of the population is illiterate, with 

women, tribal and scheduled castes particularly affected. The main causes of poverty 

are illiteracy, a population growth rate by far exceeding the economic growth rate for 

the better part of the past 50 years, protectionist policies pursued since 1947 to 1991, 

which prevented large amounts of foreign investment in the country. Poverty in India 

has been reduced by 10 percent over the last few years. 
 

Noticeably, most of the recent tsunami’s victims (26
th

 December, 2004) were inhabitants of 

extremely poor communities in India, Sri Lanka and Indonesia, which are frequently 

exposed to the vagaries of nature. By contrast, wealthier countries such as Thailand and 

Malaysia saw substantially fewer human casualties. This may be due to the fact that the 

waves were lesser in intensity. But it is also at least partly due to the greater wealth of these 

countries, which makes them better equipped to cope with emergencies. Wasteful use of 

resources and over-exploitation of the resources by the developed nations put the 

developing nations at risk. Vulnerability to hazards to human and ecological health posed 

by various kinds of pollutions whether chemical, radioactive, and thermal or any other, is 

another important cause of social vulnerability. Also the pollution caused by improper 

sanitary conditions, malnutrition, and improper disposal of wastes reflects the system 

vulnerability of the country. Slum is an area of poverty, transition, and decadence, a catch 

for all criminals, defective, and the down and out (Gist and Halbert, 1956). It is the utmost 

form of human degradation. These people are vulnerable to starvation, malnutrition, 

unemployment, underemployment, exploitation, torture, depression, alcoholism, diseases 

and atrocious crimes. Although urban centers present real opportunities for poor 
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people, they also create and feed the conditions within which poverty spreads. All urban 

programmes must take account of vulnerability in an urban context. 
 

According to Okonski (2004), the real problem for most of the people affected by 

recurrent disasters is poverty. “Yet the political economy of many Asian countries, 

especially those worst affected by the tsunami, retards such development. For instance, 

India, Sri Lanka and Indonesia have weak systems of property rights and other 

fundamental institutions, which inhibit investment and wealth creation.” 
 

As per Okonski, inhabitants of India’s coastal shantytowns have not invested in sturdy 

structures, which might withstand nature’s wrath, largely because they do not have 

enforceable, transferable ownership rights to their homes. 
 

When combined with good governance, institutions such as property rights, well 

established in wealthy countries encourage a process of capital development that 

enables societies to reduce human vulnerability to natural disasters. 
 

Besides a ‘right’ ideological stance in governance which is pro- poor and pro 

development, provision of appropriate infrastructure, including warning systems that 

can save lives, communications systems, transportation infrastructure, medical facilities, 

and sophisticated construction methods are the tangible benefits of economic 

development. (Okonkski, 2004). 
 

3.2.2.1 Basic Amenities Deficiency 
 

Even more than fifty-eight years after independence, over half of India’s population 

survives at below subsistence levels. Millions of villages and the poor in city slums still 

do not have access to shelters, safe drinking water, cooking fuel or proper sanitation 

facilities. The contrast of their way of life with that of the urban elites’ is only too 

glaring. Absence of the bare necessities is the hallmark of rural India’s well-known 

poverty and highlights the fundamental inequality between rich and poor in urban areas. 
 

For millions of India’s village households, firewood and cow-dung are the only means 

of lighting their hearth. With forests gradually receding, firewood is becoming scarce 

and in many areas, women have to walk over 10 km to get their cooking fuel and 

consequently making them more and more vulnerable. The rich and the middle class in 

the cities use LPG, a subsidised commodity. For the poor slum dwellers the cooking 

fuel bill is constantly rising with increasing prices of kerosene and smoke emanating 

coal. It makes the rural women more vulnerable to lungs related diseases. 
 

Potable water is a rare commodity for India’s rural masses. In almost 113,000 villages, 

sources of pure drinking water are, on an average, 1.6 km away from their place of 

dwelling. Nearly 163 million children in the country do not have access to safe drinking 

water and are therefore prone to water borne infections. Women are the worst sufferers 

of such degrading conditions. In urban areas, too, the shortage is endemic in the slums 

and tenement houses, though the rich, blissfully unaware of the reality, indulge in 

colossal waste of water. Policy planners have paid little attention to the issue till now. 
 

It is very rare to find a village or a slum in India with proper sanitation facilities. 

Though there have been stray attempts to develop and supply low cost and hygienic 

latrines, government’s rural development programmes have more or less ignored this 

essential requirement of the poor millions. Out break of diseases, sometimes in 

epidemic form, has been the expected fall out. 
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3.2.3 State of Public Health 
 

Public health facilities in the country have not come up to the mark for keeping pace either 

with population growth or the need of the times. There is shortage of government hospitals 

and health centers to cater to the increasing population requiring medical help. While the 

health sector has been near crippled with the steady withdrawal of subsidies, increasing 

pollution, environmental degradation, unsafe industrial practices and unrestrained life style 

based on consumerism has led to a rapid increase in the population requiring medical 

attention. The direct impact of environmental maladjustment to development is the 

resurgence of viral diseases in its more virulent forms. 
 

The ‘eighth cholera pandemic’, which hit Chennai in 1992, quickly spread to other 

cities, which reinforces the adverse effects of random economic development on 

people’s health. The cholera bacteria spread mainly through water sources contaminated 

by the excreta into the ground water and the shallow hand-pumps or tube-wells pump 

up the contaminated water. Introduction of toxic wastes and fertilizer residue also helps 

spread disease. Existing vaccines are ineffective against the new strains. 
 

High pollution levels, unhygienic working conditions, mental stress, rise in atmospheric 

temperature, consumption of alcohol are creating a rising curve of infertility among 

married couples in India. According to a 1995 survey, the male female infertility ratio is 

40:60 and the average national infertility about 10%. Kala-azar, a debilitating and often 

fatal disease caused by a protozoan parasite carried by the female sand fly, had 

disappeared from India in the 1950s. Today, it has made a comeback, affecting nearly 

2,50,000 with a mortality rate of 5-10%. Drastic environmental changes are responsible 

for the resurgence of the disease, the ideal breeding ground for the vector being the 

stagnant pools created by the dams and embankments built for flood control. The sand 

fly has developed resistance to pesticides leading to patients being administered 

stronger drugs with serious side effects. 
 

More than half of the 25 million children, born each year in India, do not get the 

security of the mother’s milk during the crucial months of infancy, according to 

UNICEF. Maternal mortality and drying up of lactation from lack of nourishment, 

anemia and other debilitating diseases and breast cancer of the mother are the main 

reasons for babies being deprived of the protection, health and nutrition. Surveys have 

revealed a dangerously high content of toxic chemicals in lactating mothers exposed to 

environmental pollution and in areas where use of pesticides and fertilizers is intensive. 
 

Due to unsafe and unhealthy working condition in Indian industry, exposure to occupational 

hazards is at frightening levels. From the data on death and injury reported under the 

factories act, the mines act and so on, it is estimated that of every 1,00,000 workers, as 

many as 7000 are injured around the year and 75 die. Of the total workers/ workforce of 

200 million, it means about 1, 50,000-recorded deaths per annum (Chowdhury and 

Chowdhury, 1999). These figures, however, reveal very little about the magnitude of 

occupational diseases in the country. A menace in almost all types of industrial activity, 

occupational health hazards are particularly rampant and severe in granite and marble 

quarrying, coal, iron ore, copper, zinc, and mercury mining, cement, asbestos, aluminum, 

chemicals, carpet, textiles, jute, paper, rubber, leather, spray and paints, electroplating, 

galvanising, battery, matches and fireworks, pharmaceuticals and viscous rayon industries. 

In addition it is also prominent in road building and construction, foundries, forging units, 

printing press, petrol pumps and automobile repair shops. Invariably, the hazards stem 

mainly from the cost-cutting nature of the technology used, and the overtly inhuman 

production structure, which puts profits before worker’s health. 
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India has the dubious distinction of having the largest number of undernourished 

children in the world. UNICEF estimates reveal that nearly 75 million of the country’s 

children, below the age of five years do not get even minimum nutrition and care 

required for survival and healthy development. Poverty, ignorance and neglect are the 

reasons why India’s rate of malnutrition is as high as 63%, just a shade lower than 

Bangladesh and Nepal but more than double the average of Sub-Saharan Africa. More 

than 1, 00,000 children die every year from malnutrition, the majority being girls. 
 

The total number of people living below the poverty line in India today exceeds the 

country’s population at the dawn of independence with around 355 million people, or 

over 45% of the country’s total population, live under grinding poverty in both urban 

and rural areas. Absence of true land reforms, economic growth at the expense of social 

justice, growing inequalities in the distribution of income and resources, concentration 

of wealth in a few hands along with increasing marginalisation of vulnerable sections of 

society are the main causes for the poverty spiral.  
 

3.3 OTHER VULNERABLE SECTIONS  
 

3.3.1 Vulnerability of Children 
 

After independence, unbalanced and inequitable development in our country has had the 

most adverse impact on children. Despite of a National Plan of Action for Children 

based on the UN convention on the rights of child, thousands of children are denied 

their fundamental rights to life and survivals, protection and development. Over the past 

half a century, life expectancy at birth has doubled and infant mortality declined: yet 2 

million infants die every year and 63 percent of under- five years children remain under 

nourished. Even education is a luxury for countless children mixed in domestic labor or 

toiling to help families survive. With no one to stand up for them, the uncared for, 

future generation is an easy target for the worst kind of discrimination and exploitation. 
 

The condition of millions of children born and bred in the streets of Indian cities is as 

dehumanising as to those in the other urban landscapes of the underdeveloped world. To 

the uncaring populace, they are pavement dwelling urchins and rag pickers responsible 

for the petty thefts in the neighborhood. But behind the face of each street child lies a 

story of deprivation, depravity and a constant struggle to stay alive. Threat of oral 

cancer, respiratory infection, STDs and AIDS loom large over their marginalised lives. 
 

3.3.2 Vulnerability of Weaker Sections 
 

Dalits in rural India face the brunt of casteism due to agrarian conflicts around the issue 

of minimum wages, land water hunger and social dignity. Panchayati Raj institutions 

and the other Integrated Rural Development Programme (IRDP) schemes, targeted 

essentially at the rural ‘dalits’, add to inter caste tensions. West, South and North India 

have been the predominant arena of the recent anti dalit conflicts which are largely the 

result of resistance to upper caste domination and exploitation of these, the South Indian 

States have experienced the most serious conflicts accompanied by the destruction of 

property, displacement and the denial of rights for dalits (Guru, 2000). 
 

Recently, there has been the increasing jostling for position within the dalit social hierarchy. 

This is aggravated by a conflict between dalits and tribals, fallout of competing for 

government programmes and subsidies, which are focused on their intentions but not on 

their targets. Do these stresses qualify as caste conflicts? Both dalits and tribal societies do 

not admit of a caste system, but in Bisipura in Orissa, tribal today accept an ideology 
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of caste subversion and pollution of purity. In states like Maharashtra, (Mahars vs. 

Matangs), UP (Jatavs vs. Valmikis) and AP (Malas vs. Madigas) the tussle has been 

engineered by caste leaders, the state government and even some Naxalite groups (ibid). 
 

The ideology of relative deprivation does explain to an extent, this horizontal conflict. 

Two marginal groups found them locked in a battle for scarce resources; the dispute 

between them centered on the share of local power and status in the village hierarchy. In 

Maharashtra the Mahar/ Matang conflict revolves around the distribution of reservation 

facilities according to population proportion. 
 

Social maturation breeds its own tensions. The Mahars converts to Buddhism and 

therefore more aware of alternatives, have always considered themselves a step above 

Matangs. Their education and modernisation resulted from their displacement from the 

villages due to inadequate work opportunities, to urban centers like Mumbai, Pune, 

Manmad and Nagpur. 
 

The key to improving the lot of the dalits lies in their economic empowerment. In India, 

70% of farming population consists of small and marginal farmers cultivating land less 

than 1 hectare in size, average size of which decreases by half every 15 years due to the 

rapid population growth. Today nearly 60% of the farmers belong to marginal category 

with an average of 0.4 ha land. Vigorous policy initiatives in instituting land reforms 

and improved physical working conditions in factories would help pull-up the 

disadvantaged sections from the vicious circle of poverty. 
 

Agriculture in India is mainly rain fed and majority of the farmers have little access to 

alternate sources of irrigation. These poor farmers are still dependent on the vagaries of 

the monsoons to sustain their livelihoods. Thus no availability of affordable, dependable 

irrigation devices is a major factor behind increasing number of farmers being drawn 

into the poverty spell. 
 

Major parts of Eastern India comprising the sub-Himalayan terai belt and the 

Brahmaputra valley have a very high water table. However, the nature and cost of the 

technology limits independent access to groundwater for irrigation. More than 70% of 

Indian farmers are small-scale operators cultivating plots less than one hectare. They are 

largely constrained due to the absence of simple and low cost technologies suited to 

small plots, which can be managed by them. The present technologies are expensive and 

fit for use in large fields for big farmers. Thus the systems needed to be technically less 

obscure so that the farmers could easily manage it and set it up themselves. Learning 

practical lessons from grassroots practitioners’ -the farmers, efforts have been made to 

embark upon the innovative adaptations of low cost systems catering to the needs of the 

smaller farmers, bringing in more flexibility simplicity and affordability. These drip kits 

cost almost 80% cheaper than the conventional drip kits and thus bring about a shift 

from subsistence farming to higher value production farming doubling the income of 

the poor farmers and greatly enhancing household food security. 
 

Low cost drip irrigation technology and manual treadle pump technology frees the 

farmer from the limitations of rain fed farming, enabling him to grow wider variety of 

crops, cultivate all the year round, higher cropping intensity and do priority farming. 

Good irrigation technologies and agricultural practices coupled with enhanced 

participation of the poor in the markets is the key to income generation. Income 

dimension is important because it has the potential to buffer the poor communities 

against the stresses and shocks they encounter. 
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3.3.3 Vulnerability of Disabled People 
 

Armed conflicts, ethnic or communal violence, floods and earthquakes create distress 

and anxiety in extreme forms and frequently cause physical to mental disabilities. 

Disability is highlighted during disasters, as the ability to cope with disasters, gets 

greatly reduced. Specific policy interventions to help people with disabilities would be 

required. The following measures are recommended for more effective disaster response 

effort (Bacquer, 2000): 
 

 Relief and relief workers must be made disability sensitive.


 Relief and rehabilitation programmes must be disabled friendly and must be 
thoughtfully designed and implemented.


 Relief and rehabilitation policy think tanks and agencies must include in their 

membership representatives of the disabled and disability advocates.


 Indifference to and ignorance of current disability issues is as harmful and non 
conducive to rehabilitation as active rejection or denial of care.



 A portion of disaster relief and rehabilitation budgeting must be spent on research 

(with the active participation of the consumers and providers of services) to acquire 

insights into the specific needs of the disabled and to provide estimates to meet 

such felt needs. 
 

3.4 OTHER FACTORS OF SOCIAL VULNERABILITY  
 

Vulnerability itself is a property or a circumstance of persons, activities and sites. The 

forms and degrees of vulnerability to storm or famine are often related to gender and 

wealth, to influence or lack of it. In wartime, or in industrial or transportation 

‘accidents’, occupation and life style may be critical to vulnerability. Age group may be 

decisive in how people are affected by economic trends or urban congestion. These in 

turn arise from human conditions having little or nothing to do with the causes and 

patterns of flood and drought, or types of industrial process, yet they may be critical to 

risks from these dangers. A modern economy reflects the larger spaces of economic and 

political organisation. Local societal conditions and protections are more or less adapted 

to and dependent upon them. 
 

Some persons or activities are usually vulnerable to biological, physical or design 

characteristics. There is, of course, an actual or implied comparison with others less 

vulnerable, even some implied ‘norm’ or desirable degree of strength. Small children 

and the elderly, and the people who are ill, disabled, undernourished or recovering from 

some other hardship may be inherently less able to withstand certain assaults. Children 

tend to be more sensitive to nuclear radiation, as was tragically shown in the case of 

victims of Chernobyl. Since then, they have smaller organs particularly thyroid glands 

as exposure to radionuclides is proportionately more harmful to them than to an adult.  
 

3.5 CONCLUSION  
 

Policy formulation has to attempt interest articulation on the part of the passive 

segments of society in order to impart realism to policy content and ensure success of 

the implementation process. Negative fallout of globalisation and liberalisation has been 

the shift in focus as also resources away from the social sector. This would hamper our 
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efforts towards development of human capital and future manpower planning efforts. 

Human resource is the most important as per postmodern organisation thought. Poverty 

and vulnerabilities of women and children and other disadvantaged groups have to be 

tackled on priority basis. To that end our current development objectives may need to be 

revised in favour of infrastructure and the social sector to minimise loss of precious life.  
 

3.6 KEY CONCEPTS  
 

DDT     :  Dicliorodiphenyl Trichloro Ethane is a fertilizer that is 

       commonly used to keep away pests from grains. 

       Over use of the chemical can penetrate and affect 

       adversely  the  safety  of  the  crop  for  human 

       consumption. 

 

 

 

 

Modernisation :  Adoption of western political values and institutionalising 

  the same through representative institutions, democracy 

   etc. in order to transform traditional ways of governance 

on lines of western political philosophy  is understood 

      as modernisation. 

 

 

 

 

Postmodern 
  :  Sustainable development and other general humanistic 

    concerns, like protecting environment, life, equity 

    considerations; precisely, a human outlook, appreciating 

    diversity and pluralism of life characterise post-modern 

    thinking. Postmodernism looked at the culmination of 

    modernity in the 20th century, the results of forces 

    such  as  nationalism,  totalitarianism,  technocracy, 

    consumerism, and modern warfare-and said, we can 

    see the efficiency and the improvements, but we can 

    also see the de-humanising, mechanising effects in our 

    lives. The utilitarian perspective dominated post- 

    industrial thinking. It was characterised by material as 

    opposed to human centric approach. Emphasis was 

    on material comforts of life and exploitation of nature 

    for the same through harness of science and technology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Social Vulnerability 
:  As per Marxist critique of society, the haves own the 

   means of production, and relegate the have- nots, to 

   a disadvantageous position, as with economic power 

   comes social power. Progressive exploitation down 

   the centuries creates sections of what are known as 

   the disadvantaged sections of society. Disadvantaged 

   sections of society are the women, children, minorities, 

   people suffering from physical and mental infirmities, 

   people belonging to lower castes, or classes. These 

   sections lack resilience and are vulnerable to disasters 

   than the privileged sections of society due to lacking 

   the means of defence or survival in the event of a 

   catastrophe. Social vulnerability factors are therefore 

   specifically enumerated as, gender, caste and class 

   related. 
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Structural Adjustment :  Structural adjustment is a term which is being used to 

      refer to ‘system’ changes (from mixed or socialist 

      economy) in free market set up for better integration 

  of the world community, better known as globalisation. 

 Free flow or goods and services demands opening of 

     economies,  promotion  of  the  private  sector  and 

     liberalisation of rules and regulation of commerce 

     accordingly. 

Sustainable Development :  Sustainable development aims at maintaining ecological 

 balance in development at large, industrialisation, and 

 development of modern infrastructure. Concern for the 

 environment is intended to secure better conditions of 

   life for the future generation. Ecological balance includes 

   respect  for  traditional  cultures  and  traditional 

 knowledge, which needs to be studied and incorporated 

   in modern scientific understanding. 

Traditional :Traditional’ as opposed to ‘modern’ is an adjective 

 used to describe, non-rational primitive cultures, based 

 on caste, class ethnic affinities/differences. Perception 

 is clouded with convention and age-old practices 

 more than rational reasoning, which is the chief 

 characteristic/informing ethic of modern way of life. 

Westernisation :  Westernisation implies following the charted path of 

    western economic development. It has a cultural 

 connotation in that it involves co-opting western values, 

   giving up traditional beliefs. It implies culture change, 

   which  comes  about  as  a  result  of  conquests 

                                                   (previously)  and  the  information  communication 

 revolution, which is exposing societies to new values 

 and cultural influences. Since Europe has dominated 

 world affairs for most part of the century, western 

 cultural values have influenced traditional societies.  
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3.8 ACTIVITIES  
 

1) The genesis of a majority of India’s current social vulnerability is in the designs of 

western economic development, which has imposed an alien culture on the existing 

traditional way of life. Discuss. 
 

3) Do you feel that women are most adversely affected by disasters? Give reasons in 

support of your answer. 
 

4) Write a note on poverty and vulnerability. 
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4.5 Key Concepts 

 
4.6 References and Further Reading 
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4.0 LEARNING OUTCOME  
 

After reading this Unit, you shall be able to: 
 

 Understand the economic dimensions of vulnerability;


 The significance of sustainable development; and


 Apprehensions related to climate change. 
 

4.1 INTRODUCTION  
 

A hazard becomes a disaster when its effects exceed peoples’ capacity to cope; resultantly, 

lives and livelihoods are lost and property is destroyed. Poor people are particularly hit 

because their coping capacity is low. While the traditional perspective on disasters 

concentrated more on natural resource management on the basis of science and technology, 

innovations, experience with subsequent disasters has exposed the limitation of the 

approach. The modern approach, also termed the political economy approach, takes disaster 

planning as an integral aspect of developmental planning where the stress is on identifying 

and reducing peoples’ vulnerabilities through state action. The ‘political economy’ 

approach enjoins the state to reduce long-term vulnerabilities of people which are socio -

economic in nature through targeted policy and views disasters not just as resulting from 

natural or unnatural hazards but as a result of a community’s socio- economic and political 

structures and processes (Maskrey, 1989). Vulnerability of a population depends on the 

social, political and economic conditions that create the predisposition to suffer harm, 

especially during disasters. Thus the impact of the Orissa Cyclone on the fishing 

community, living in makeshift huts was much more severe than on those who lived in 
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‘pucca’ houses or on those with access to savings or loans with which they could 

replace their lost assets and restart their lives. Similarly, the impact of the earthquake in 

Gujarat on migrant saltpan workers from neighbouring states was much more 

catastrophic than the impact on landlords belonging to the dominant and powerful 

‘patel’ community (Palakudiyil and Todd, 2003). Social and economic vulnerabilities 

have become a part of the analytical assessments of the risk factors.  
 

4.2 VULNERABILITY IN THIRD WORLD COUNTRIES  
 

Disasters affect developing countries with greater severity wherein people lack 

resilience to fight disasters. Disasters and poverty have a mutually reinforcing 

relationship. The social group most affected by disasters in addition to environmental 

deterioration is the poorest section of the population. UNDRO (1976) estimated at the 

time that 96 percent of deaths through disasters occurred in 66 percent of the world’s 

population residing in the poorest countries. ECLAC/IDB (2000) confirmed this trend 

upon indicating “it is no coincidence that 95 percent of deaths caused by natural 

disasters in 1998 occurred in developing countries”. 
 

The following table gives a comparative picture across continents categorises the total 

number of people killed and affected by disaster, by continent (1982-1991; 1992-2001; 

and 2001). 
 

   Table-1    
        

      
  

Africa 575,160 144,472,615  40076 136,953,503 4475 18,377,676 
        

Americas 60,147 62,298,697  79,293 49,278,660 3,449 11,224,660 
        

Asia 328,886 1,494,813,296  463,681 1,774,840,893 28,981 140,067,390 
        

India 31,679 661,808,091  76,134 460,525,111 21,193 36,651,662 
        

Europe 40,557 6,641289  35,994 22,443,714 2,159 776,927 
        

Oceania 1,130 1,486,310  3,319 18,002,532 9 31,833 
        

Total 1,005,900 1,709,712,207  622,363 2,001,519,302 39,073 170,478,486 
        

 

Source: World Disasters Report, 2002 
 

About twenty- five percent of the world’s population lives in areas at risk from natural 

disasters. As can be seen, most of the people affected or killed in natural disasters have been 

from Africa, Asia and India. The bulk of vulnerable populations belong to poor less 

developed countries (LDCs) in these continents where vulnerability arising from poverty, 

discrimination and lack of political representation hampers the development process 

(Anderson, 1995). Though disaster losses in terms of number of people killed and affected 

has gone up in Oceania and Europe, over the past few decades (refer table) in absolute 

terms, relatively, the position has been much worse in Asia, India and Africa. This brings 

out the correlation between poverty and vulnerability, which has been stressed earlier in 

previous Units. Despite the fact that, in most LDCs, rural inhabitants still outnumber those 

in urban areas, there are now more urban dwellers in the Third World 



47 

 

 Risk Assessment and Vulnerability Analysis 

 

than in Europe, North America and Japan combined (Cairncross, et al., 1990). In urban 

squatter settlements, population densities may reach 150,000 persons per sq. km, 

perhaps ten times the level in established areas and orders of magnitude greater than the 

densities in rich areas (Davis, 1978). Some farmers in the LDCs pay one-third of their 

crop income to absentee landlords and disasters often exacerbate the poverty gap, as 

when food prices increase during drought and grain merchants make large profits. In the 

LDCs these broad and complex socio-economic problems combine with insecure 

physical environments to create a high degree of vulnerability. 
 

Poverty is not only impoverishing, but also multiplicative in nature, which slowly 

destroys the productive capacity of any society, making people progressively more 

vulnerable. Poverty is cyclic in nature in that poverty is the main factor responsible for 

uncontrolled population growth which in turn puts pressure on land causing greater 

fragmentations of land resulting in small holdings which hinders development of 

capitalist agriculture which is necessary for improving productivity of land through the 

optimum use of the land resource, and environmental degradation due to activities like 

shifting agriculture. In the vicious circle of poverty, causes and effects are hard to 

distinguish, as the effect of one cause is a cause of another, and so on. Besides the 

impacts (effects) are not single but diverse in nature, which are hard to study and cover 

in policy. This creates dilemmas, particularly among policy makers, as to which ‘end’ 

value to emphasise and which to withhold. 
 

Risk varies according to occupation, social class, ethnicity, caste, age and gender. The 

very young and the very old face higher risk of mortality. In many less developed 

countries (LDCs), as many as fifty percent (50 %) of the population are under fifteen 

years (15yrs) of age and highly vulnerable to economic exploitation and disease. Older 

people, especially widows, face difficulty in maintaining their livelihood after upheaval 

caused by a disaster. Similarly, people with ongoing disabilities or chronic mal-

nourishment suffer more from water related diseases common in floods, such as 

dysentery and cholera. As a result of these factors, the scale of disaster is often a 

function of human vulnerability rather than the physical magnitude of the event. 
 

Vulnerability to hazards is not just a characteristic of the least developed countries 

(LDCs). Economic growth in the wealthy countries has increased the ‘exposure’ of 

physical and human ‘capital’ to catastrophic damage. Along with the growing 

complexity and cost of the physical plant responsible for the world’s industrial output, 

capital development has ensured that each hazard will damage an increasing amount of 

property unless steps are taken to reduce the risks in cities and on industrial sites. Partly 

in response to the growing shortage of building land, some of the growth has occurred 

in areas subject to natural hazards, whilst man-made hazards such as toxic chemicals 

and the use of nuclear power have added to the potential loss. The availability of 

increased leisure time has led to the construction of many second homes (for holidays) 

built in potentially dangerous locations, such as mountain and seashore environments. 
 

The rising technology of the rich countries is normally seen as preventive of disasters as it 

has provided better forecasting systems and safer construction techniques. However, the 

more the dependence on advanced technology, greater is the likelihood of loss if the 

technology fails. New high rise buildings, large dams, building constructions on man made 

islands in coastal areas, the proliferation of nuclear reactors, the reliance on mobile homes 

for low cost housing, more extensive transportation (especially air travel) are all examples 

of trends which have created additional vulnerability to hazard. In all the LDCs, the 
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interaction of even low-level technology, such as the building of a new road through a 

mountainous terrain, has increased the danger of landslides through the logging of steep 

slopes. Some building innovations, such as ‘modern’ concrete houses have increased 

potential losses in the event earthquakes (Coburn, et al., 1984). The disastrous release of 

a toxic chemical at Bhopal, India was directly related to the modernisation effort, which 

introduced a complex and poorly managed industrial production system into a society 

unable to cope with it. 
 

Hazard vulnerability may be increased because of rising social expectations, particularly 

in the Most Developed Countries (MDCs). Air travel is fast becoming a necessity, 

which has as increased possibilities of fatalities from transport accidents over the past 

few years. People have become much more mobile in recent years and expect to be 

transported around the world in minimum elapsed time, irrespective of adverse 

environmental conditions such as severe weather. Consumers from weather dependent 

enterprises, such as energy supply or water, expect the same security of service and 

industry, which has resulted in reduced manning and smaller operating margins for the 

aircraft industry. Cost cutting usually targets capital expenditure, which includes basic 

security requirements. These business necessities allow less scope for an effective 

corporate response to environmental hazards. The Colombia space shuttle disaster was 

allegedly due to such cost cutting on the part of NASA. 
 

The functioning of the world economy works against the LDCs by reinforcing hazard 

vulnerability in many ways. Most of the third world’s export earnings come from primary 

commodities for which market prices have either fallen over several decades or remained 

highly unstable. The LDCs have little opportunity to process and market what they produce 

and are dependent on importations from industrialised nations of manufactured goods 

which are often highly priced or tied to aid packages. The WTO regime has further 

pressurised farmers in the developing world by removing protective tariffs to ensure fair 

competition in the new globalised set up. The progressive impoverishment of the small-

scale farmer, combined with a foreign debt burden that may be many times the normal 

annual export earnings, takes resources away from long-term development in a process that 

has been described as a transfusion of blood from the sick to the healthy. The cycle is 

reinforced when natural disaster destroys local products and undermines incentives for 

investment. Major disasters, such as the Sahelian drought, disrupt not only local economies, 

but can also bring shortages in neighboring regions, creates inflow of international refugees 

and stimulate aid programmes to the extent that the repercussions of environmental hazard 

are truly global. 
 
 

4.3 SOCIO-ECONOMIC DETERMINANTS OF 

DISASTER LOSS 
 
 

The understanding of the disaster-development interface by the historical approach reveals 

a pattern in the mode/strategies of coping adopted in a particular time period in history in 

relation to the level of technological progress achieved and the nature of social relations in 

the period in that while the industrial society adopted technological tools, the primitive/ 

traditional relied on superstition. Burton, et al. (1978) examined the ‘modes of coping’ with 

natural hazards in relation to capital wealth, technological capacity, and organisation of 

society. The human adjustment modes are purported to relate to development stages, viz. 

folk, mixed, industrial and post-industrial. Cuny (1983) advanced understanding of this area 

of society-nature interface by arguing that the degree of disaster damage inflicted is 
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a function of the human context as much as the hazard itself. Natural disasters and their 

consequences are not explained by conditions or behaviour peculiar to calamitous events, 

but rather that they depend upon the ongoing social order, its everyday relationship to the 

habitat, and the larger historical circumstances that shape these conditions. The 

development and disaster relationships discourse requires further development by way of 

in-depth conceptual and empirical research to reveal further specifications of factors which 

are relevant and appropriate regarding the phenomena for formulating human action 

strategies in the context of the social circumstances in which we exist (Hewitt, 1983). 
 

Natural hazards and disasters are seen not merely as extreme geophysical events 

detrimental to human activity systems, but as a complex mix of geophysical processes, 

on one hand, and social, economic, and political processes, on the other. This approach 

emphasises the need to take into account human vulnerability, particularly in respect to 

impoverished and marginalised groups that have the least ability to resist, cope with, 

and recover from natural hazards. ‘Natural’ and ‘Human’ dimensions of disasters are so 

inextricably liked up that these events cannot be understood, to be natural in any 

straightforward way. Rather, disasters are a complex product of interface between 

natural and social affairs in which “activities of daily life comprise a set of points in 

space and time where physical hazards, social relations, and individual choice 

converge” (Blaikie, et al., 1994). 
 

This approach turns the eye inwards on internal social processes rather than external 

agents in studying disaster phenomenon (Blaikie, et al., 1994). Hewitt (1997) has 

explained the distinction of this vulnerability perspective from traditional hazard 

analysis: “vulnerability involves…the general and active capacities of people; what 

enables them to avoid, resist, or recover from harm, whereas a hazard perspective tends 

to explain risk and disaster in terms of external agents and their impacts while 

vulnerability looks into the internal state of a society and what governs it”. 
 

Study of disaster phenomena from an economic perspective needs to take cognisance of 

processes that determine a system’s resilience in the face of disasters. The economic 

impact of disaster derives from the disruption of flows resulting from damage to and 

destruction of the physical elements that facilitate them. Knowledge of how destruction 

and damage affect local economies and reduce income and product is very useful to 

assess the magnitude of an event, to plan assistance, and to assign priorities to 

mitigation measures and in recovery processes. The following are some of the factors 

contributing to economic vulnerability of regions. 
 

Although global gross domestic product (GDP) has increased by a factor of three since 

1960, the number of weather-related disasters has increased four-fold, real economic 

losses sevenfold, and insured losses twelve fold in the same period. These losses have 

particularly hit developing countries of Asia, where the impacts of climate change are 

expected to be greatest in terms of loss of life and effects on investment. There is only 

limited penetration of or access to insurance in developing countries. This situation 

makes them more vulnerable and is also likely to impair their ability to adapt. The 

property or casualty insurance segment and small, specialised or undiversified 

companies have greater sensitivity. Coping mechanisms and adaptation strategies will 

depend largely on public or international support. Given finite financial resources and 

international aid, increased climate-related losses would affect financing of disaster 

losses with development efforts as also their sustenance. 
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Adaptation to climate change presents complex challenges to the finance sector. Increasing 

risk could lead to a greater volume of traditional business, as well as development of new 

risk and financing products (for example, catastrophe bonds). However, increased 

variability of loss events would result in greater actuarial uncertainty. For the insurance 

sector the design of an optimal adaptation program in any country would have to be based 

on a comparison of damages avoided with the costs of adaptation. Other factors, 

particularly in developing countries with incomplete markets, also enter the decision 

making process, such as the impacts of policies on different social groups in society, 

particularly those that are vulnerable; employment generation opportunities; improved air 

and water quality and the impacts of policies on broader concerns such as sustainability. 
 

4.3.1 Rapid Urbanisation 
 

Uncontrolled urbanisation appears to be a key factor in the growth of vulnerability, 

particularly of low- income families living in squatter settlements. The urbanisation process 

increases pressure on land as migrants from outside move into already overcrowded cities, 

where the new arrivals have few alternatives other than to occupy unsafe land (Havlick, 

1986). But the risk from natural hazards is only a part of the danger that these communities 

face; there are often far greater and more pressing everyday of malnutrition and poor health. 

Slum residents often incur greater risks from natural hazards (especially landslide or 

mudslide) as a result of having to live in closely built structures, which potentially disturb 

natural land drainage patterns and watercourses. The urbanisation process not only 

magnifies the dangers of hazard events but also is in itself partly a consequence of a 

desperate migrant response to rural disasters. There is evidence from Delhi, Khartoum and 

Dhaka that rural families who have become destitute as a result of droughts or floods have 

moved to these cities in search of food and work. Thus, lack of income generating 

opportunities compelled these people to live in squatter settlements and consequently 

become vulnerable to natural as well as health hazards. 
 

As per United Nation’s (1998) estimates, the urban population in Asia is growing at 

four to five times the rate of the rural population. At this rate, more than 60% of the 

people in Asia will be living in towns and cities by 2015. An estimated 80% of the 

increase will occur in developing countries. The number of megacities in Asia would 

grow to at least 23 of the world’s 36 by the year 2015. As per World Bank’s estimates 

(1997), urbanisation is rapid in fast-growing economies of south and Southeast Asia, 

where the average annual urban growth rate is more than 4%. The current pace and 

scale of change often strains the capacity of local and national governments to provide 

even the most basic services to urban residents. An estimated 25-40% of urban 

inhabitants in developing countries today live in impoverished slums and squatter 

settlements, with little or no access to water, sanitation, or refuse collection. 
 

Basic infrastructure demand in urban corridors is likely to increase dramatically in the 

future. Already governments in several developing countries of Asia are introducing suites 

of acts and laws to ensure provision of adequate public services and minimise adverse 

effects on surrounding communities and ecosystems. For instance, Indonesia introduced the 

Spatial Use Management Act in 1992 for the identification of environmentally sensitive 

areas, where development activities would be restricted and for improved planning for the 

location and support of activities such as industrial development. Developing countries in 

Asia would soon need to develop new priorities and policies that try to address demands 

created by the increasing number of people in cities while capitalising on the benefits of 

urbanisation, such as economic growth and efficient delivery 
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of services. Climate change has the potential to exacerbate basic infrastructure demands 

of urban inhabitants in many countries of Asia. (The problem of urban slums has been 

taken up in detail in Unit 11 of the course). 
 

4.3.2 Food Security 
 

A direct correlation is found in developing countries between rise in mortality rates and 

decreasing income. Therefore, there are more deaths per disaster in low-income 

countries. There is also direct correlation between vulnerability and environmental 

degradation. Countries with severe deforestation, erosion, over cultivation and over-

grazing tend to be hit hardest by disasters. They live in self-built shelters unable to stand 

up to strong winds, rain or tremors. 
 

The food security issue is highly dependent on equitable guaranteed access to foods. 

Equitable access is highly differentiated across populations in the agrarian nations of Asia. 

This situation is further aggravated by natural disasters such as floods and droughts, which 

are known to have caused great famines in the South Asian countries. Poverty in many 

South Asian Countries seems to be the cause of not only hunger but even lack of shelter, 

access to clean drinking water, illiteracy, ill health, and other forms of human deprivation. 

Poverty and vulnerability are often closely related. A direct correlation is found in 

developing countries between rise in mortality and rates and decreasing income. 
 

Crop yields are likely to get uncertain in the coming years due to climate change. As per 

IPCC, 2001, food security may be a distant dream Rice is central to nutrition in Asia 

During the 1990s, rice production and productivity in Asia grew at a much slower rate 

than did population. “Yield deceleration of rice (the annual growth rate declined from 

2.8% in the 1980s to 1.1% in the 1990s) in Asia has been attributed to water scarcity, 

indiscriminate addition and inefficient use of inputs such as inorganic fertilizers and 

pesticides, and policy issues and the reliance on a narrower genetic material base with 

impacts on variability; Several other factors also have contributed to productivity 

stagnation and the decline of rice (lower output/input ratio) in the intensive cropping 

system (two to three rice crops per year). Key factors currently contributing to the yield 

gap in different countries of Asia include biophysical, technical/management, 

socioeconomic, institutional/ policy, technology transfer, and adoption/linkage 

problems.” (Hazell, 1985; Matson et al., 1997; Naylor et al., 1997). 
 

The most promising policy options according to the IPCC to ensure food security are 

the following: 
 

 Breeding of new crop varieties and species (heat- and salt-tolerant crops, low-
water-use crops)


 Maintenance of seed banks, liberalisation of trade of agricultural commodities, 

flexibility of commodity support programs, agricultural drought management


 Promotion of efficiency of irrigation and water use and dissemination of 
conservation management practices


 Trans-national cooperation to promote sustainable water resources management 

and flood risk management


 Rehabilitation of degraded forests and watersheds (such strategies can enhance 

biodiversity conservation and provide source of livelihood for many poor forest 

and upland watershed dwellers)
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 Strengthening of biophysical and socioeconomic resources and resource use-related 

databases for natural and social systems and focused research to further our 

understanding of the climate-ecosystem-social system interaction. Data and 

information generated through these activities will be useful not only for designing 

appropriate mitigation and adaptation measures but also for management planning 

and decision-making.


 Strengthening horticulture and floriculture options, fisheries, and other alternate 

livelihoods.
 

Opportunities for assured and remunerative marketing at micro enterprise levels should 

promote equitable use of available food resources and, generally, improve public health 

infrastructure to tackle diseases anticipated with climate change, like UV-B radiation 

exposure, vector borne diseases etc. that are more likely to affect the vulnerable sections 

of society to develop capacities and resilience of communities. 
 

4.3.3 Vulnerability of Backward Sections of Society 
 

The destruction of forests, several other aspects of economic development have directly 

disturbed the tribal environment. One of them is the process of industrialisation. Forest 

regions are rich in mineral wealth. In many states establishment of industries, hydroelectric 

projects and mining operations have led to large-scale displacement of the tribal. 
 

In the Singhbhum and Ranchi districts of Jharkhand, for instance, a large number of 

tribes have been displaced to establish heavy industries. In the mines of Andhra 

Pradesh, Jharkhand, Orissa, Chhatisgarh, and Madhya Pradesh, most of the unskilled 

workers are local tribal wage earners who have lost their forest and agricultural land to 

the extension of the mines. 
 

A Planning Commission study team, which did a state wise survey of the impact of the 

developmental programmes on the tribes, suggested that the adverse impact of the 

industrialisation on tribes ought to be minimised by providing the displaced tribes with 

land- for- land and house- for - house. The team has also suggested that before establishing 

a project in the tribal area, the needs for skilled labour for the project should be assessed 

and training programmes started to train the local tribes. Otherwise, there is an influx of the 

non-tribes and the local people become a minority in their own land. 
 

Class relations and structures of domination are crucial for explaining vulnerability of 

disadvantaged sections. They determine levels of ownership and control over assets and 

means of production, together with the resultant livelihood opportunities, which may be 

already inadequate to provide basic needs, indicated in the household budget. 
 

It is also crucial to understand differential vulnerability of populations depending on 

gender. In general terms, economic and cultural systems are male-dominated, and allocate 

power and resources in favour of men. In relation to flood hazards, this may mean that 

women, who in most ‘normal’ situations have to work harder in rural agricultural and 

domestic activities, disproportionately carry the effort put into disaster recovery. 
 

4.3.4 Extreme Events Induced Vulnerability 
 

Power politics is involved in loss/gain of floods following floods. In floods, there is a 

physical process by which land is destroyed by the erosive capacity of the flood streams, 

and recreated in the areas where silt is deposited as sediment-laden waters are slowed down. 

The route of rivers in flood across the countryside, if unconstrained by human 

constructions, will be through new routes provided by the lowest-lying land. Rivers carve 
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new channels in this way, often kilometers away from their previous course. Those, 

people whose land is lost in the process are unlikely to have access to the compensation 

in the form of land to replace it. They should therefore get other types of aid. Yet others 

may find that fortuitously, the river has abandoned a channel near them, making it 

possible in time to colonise the water logged land. 
 

Flood hazards impart a variable impact on people according to vulnerability patterns 

generated by the socio-economic system they live in. Those who are vulnerable to a 

hazard are unlikely to be able to move against the process, which has generated their 

vulnerability, so that after a hazard’s impact they are yet more vulnerable to similar and 

other hazards. 
 

4.3.5 Developmental Projects Induced Vulnerability 
 

Dams can also create several hazards, which are very significant but not so well known. 

Scientific research conducted at several large reservoirs has revealed the possibility of 

earthquakes being triggered due to the impounding of massive amount of water in dams. 

Seismic tremors have been recorded at these reservoirs. Earthquakes can also occur due 

to the existence of active faults, or discontinuities in the underground rocks along which 

movement may take place or due to the existence of fissures through water seepage into 

the earth. 
 

In a study titled Reservoirs and Earthquakes, authors Harsh Gupta and B.K.Rastogi 

have cited about thirty cases “where the initiation or enhancement of seismic activity 

has been well evidenced following the impounding of reservoirs behind large dams.” 
 

The reality of these hazards was highlighted after the devastating earthquake, which struck 

Koyanagar, 450-km southeast of Mumbai on December 10, 1967. This region had long 

been a non-seismic zone, but had experienced a series of tremors after the impounding of 

water in the Koyna dam reservoir in 1962. In the 1967 earthquake, nearly 200 lives were 

lost, 1500 people were injured and thousands were rendered homeless. More than 80 

percent of the houses in Koyanagar were either completely destroyed or become 

uninhabitable. The city of Mumbai and its suburbs were also rocked. The generation of 

electricity from the Koyna hydel works was badly affected, paralysing Mumbai’s industry. 
 

Whether a dam will collapse or not during an earthquake depends on several factors. 

Factors include the type of foundation rock, its vibration characteristics and the 

presence or absence of faults or recent seismic activity. Such factors are normally taken 

into account in preparing the design of a dam. Even though the Koyna dam actually 

moved in the 1967 earthquake, the huge structure did not collapse. 
 

A more sensible approach is to thoroughly investigate a site where a large dam is to be 

constructed for site risks as part of the environmental impact analysis. The need for 

caution is especially great in regions that are known to be geologically unstable, such as 

the Garhwal Himalaya. The Tehri dam, which is being constructed, is one such 

example. Similarly, extremely careful evaluations will be necessary for the many 

reservoirs planned in the Brahmaputra river system in northeast India. Seismologists 

have predicted high probability of strong earthquake in this region in the next few years. 
 

There are also cases of bad designing and poor quality of construction leading to dam 

bursts. The worst dam disaster in India was the Machu dam burst in Gujarat in 1979. 

Several hundred people were killed and the town of Morui along with several villages 

was destroyed by the floodwaters. According to the Consumer Education and Research 
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Center (CERC), Ahmedabad, the dam was designed based on an outdated empirical 

formula. The Central Water and Power Commission had thrice asked the state 

government to use a more scientific formula. State government sources however 

maintained that the dam failed due to extremely heavy rainfall and floods in the 

spillway. In March 1981, the present government of Gujarat summarily wound up the 

inquiry commission appointed to look into the cause of the disaster. The CERC filed an 

appeal against the government’s decision in the Gujarat High Court on the basis that the 

public had a right to know the findings of the commission. 
 

There are several cases of seepage in various dams across the country. Disbursing 

reports have appeared about the Barna dam near Bhopal and the Bargi dam near 

Jabalpur, both in Madhya Pradesh. The Somasila dam across the Pennar River in 

Andhra Pradesh has also developed cracks in the spillway. The well of water that is 

unleashed when a dam, reservoir or a tank bursts, packs tremendous force that can wipe 

out everything in its way. Even a relatively small tank burst, such as the one on October 

19, 1980 at Gopinatham in Karnataka, was devastating. The two million, cubic meter 

capacity tank had been built in November 1980 at a cost of Rs. 40 lakh. Within minutes 

of its breach, the entire village of Gopinatham with a population of few thousands was 

wiped out, leaving over 40 dead and the rest homeless. 
 

The state government was quick to call this a ‘natural calamity’ blaming a sudden storm 

that had hit the area a few hours earlier. A later investigation by the state public 

accounts committee concluded that corrupt officials and contractors were responsible 

for shoddy workmanship and that proper maintenance could have averted the tragedy. 
 

Dams have ruined vital forests in catchments areas. According to one estimate, 490,000 

hectares was denuded for dams between 1951 and 1976. Large forest tracts in the 

Himalayan hills and the Western Ghats have been razed. Downstream impacts are even 

more ruinous. People suffer from reduced access to clean water, fish, grazing land, timber 

fuel wood and wild fruits and vegetables and are deprived of annual floods that irrigate their 

fields. Acquifer recharge is impaired and wells wither. Furthermore dams and other flood 

control schemes annihilate riparian species. The Farrakka barrage adversely affected 

fisheries between Farrakka and Allahabad. The Stanley dam decimated hilsa (McCully, 

1996) in the Cauvery as did the Ukai dam on the tapi The Sardar Sarovar Project is likely to 

devastate the Narmada hilsa fishery, probably the last productive one in India. When dams 

obstruct a river, the protection provided to acquifers and soil by the outward fresh water 

flow disappears and tidal waves invade the rivers. Large reservoirs and the irrigation they 

bring in command areas elevate subsoil water, changing the levels of calcium and trace 

metals and boosting fluorosis. Reservoirs and canals can cause three water related 

epidemics, malaria, schistomiasis and Japanese Encepahlitis. 
 

Himanshu Thakkar (2000), gives the following recommendations regarding each threat 

involved with large dams. 
 

a) Regarding flash floods and dam bursts: Disaster Management plan of each such  
project must be made in participation with local stakeholders and shared with them. 

Effort should be to establish well defined criteria of dam operations, institute 

reviews to learn lessons from past examples independent national dam disaster 

panel set up to inquire into dam disasters and assign responsibility, provide access 

to local communities on operation criteria and maintain relevant records of dams. 
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b) Seismic Threat: Independent experts must thoroughly investigate a site where a large 

dam is to be constructed for potential earthquake hazards as part of the environment 

impact analysis (EIA). The information should be made public well in advance. 
 

c) Upstream Impacts: Least displacement options should be explored; peoples’ 

participation in decisions in this regard is a must. A national rehabilitation policy in 

the context of development administration is desirable. 
 

d) Forests: All social and environmental costs must be included in the cost benefit 

analysis. Full cost of projects, its value for all communities dependent on it and for 

society in general, as well as compensatory costs thereof must be made part of such 

analysis. All least cost options should be explored. The compensatory afforestation 

plans with identification of lands must be made before the project gets sanction. 
 

e) Downstream Disasters: Damage to fisheries, salinity ingress, water woes, water 

pollution is sources of the possible damages. 
 

Such problems should be anticipated and included in the preparedness/mitigation 

plan at the preparatory stage. The government should not wait for activism on the 

part of civil society groups to take note of hazards that are of its own making. 
 

f) Command Area Impacts: The appraisal should include all possibilities of water 

logging and salinity that the irrigation project may cause. The entire drainage 

system must be planned in advance and such planning should be made part of any 

dam project. Information about likely impact on agriculture or cropping pattern 

should not be held back from the farmers. Alternatives that do not lead to 

occurrence of water logging and salinity must be must be taken up in the first place 

instead of such large projects. 
 

g) Health Impacts: Lessons learnt through past experiences should inform decision 

making in the future. Endemic disease should not be allowed to recur. 

Administrative measures such as locating health facilities in hazard prone areas 

would serve the cause of disaster mitigation.  
 

4.4 CONCLUSION  
 

Regions of the Asian continent differ widely in their biophysical characteristics hence in 

their physical vulnerability to climate change. Different regions also experience highly 

differentiated social vulnerability. Adaptation strategies therefore will be differentiated 

across regions and sectors, depending on their vulnerability profiles. Interregional 

cooperation, recession of political hostilities to build conducive climate for dialogue in the 

spirit of post modernism is vital for sustenance of the planet. Development concerns and the 

need for environmental protection should be reconciled in the interest of good quality of 

life. Since disasters retard development, an ‘economic impact analysis’ should 

retrospectively be attempted to devise strategies for effect mitigation from future events. 
 
 

4.5 KEY CONCEPTS  
 

Biophysical 
 

: The word bio- physical refers to constituent factors of 

soil and climate, natural flora and fauna, which make 

up/, determine ‘properties’ of a system. The usage 

employed is, biophysical characteristics, which 
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differentiate or distinguish eco systems in different 

parts of the world. 
 

Salinity Ingress 
 

: Salinity ingress implies increased concentration of 

salts of alkali metals and magnesium, which disturbs 

the natural chemical properties of soil. Salinity 

results when extra salts (compositions of acids and 

bases) get retained in the soil (not flushed naturally 

by rivers) making it less productive. 
 

Seismic 
 

: Seismic implies related to ‘tectonic movements.’ 

Seismic activity involves heavy shaking of the earth 

causing large scale dismantling of the infrastructure 

on the surface and disruption of life and economy, 

ordinarily referred as an earthquake.  
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4.7 ACTIVITIES  
 

1. Discuss vulnerability in third world countries with special reference to India. 
 

2. Examine how rapid industrialization has increased vulnerability. 
 

3. Examine relative vulnerabilities in the third world and the developed world. 
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5.0 LEARNING OUTCOME  
 

After reading this Unit, you should be able to: 
 

 Understand the problems relating to urbanisation;


 Analyse the specific problems and requirements of slums; and


 Suggest ameliorative measures. 
 

5.1 INTRODUCTION  
 

The National Commission on Urbanisation defines urbanisation as a process whereby 

“the surplus population of workers from rural areas resettles in urban centers where 

non-agricultural job opportunities are available. If job opportunities are productive and 

lead to gainful employment, urbanisation becomes a catalyst for economic 

development. If urbanisation is merely a process of transfer of rural poverty to an urban 

environment, it results in concentration of misery” (Economic Survey of Delhi, 2000) 
 

5.1.1 Levels of Urbanisation 
 

As against 23 large cities in India with a population of 70.7 million and above, it has 

been revealed by the 2001 census that there are now 35 large cities accounting for over 



60 

 

Vulnerability to Shanty Settlements  

 

107.9 million persons. The growth of population has put increased strain on urban 

infrastructure and services. As highlighted in the tenth plan mid term review document: 
 

 About 21% of the urban population is living in squatter settlements, where access 
to basic services is extremely poor.


 Although 89% of the urban population is reported to have access to safe drinking 

water, there are severe deficiencies with regard to equitable distribution of water.


 Nearly 46% of urban households, have water toilet, but only 36% of the urban 
households, are connected to the public sewerage system.



 Average per capita generation of waste is estimated at .4 kg per capita, per day in 

cities ranging from one lakh to 50 lakh population and the garbage collection 

efficiency ranges between 50 to 90% of the solid waste generated.


 City roads are inadequate for traffic requirements, leading to congestion and fast 

deterioration in the quality of roads due to excess loads. (Tenth Plan mid term 

review report)
 

5.1.2 Urbanisation and Economic Growth 
 

This has significant developmental implications in that urban areas are the engines of 

productivity and growth in the country. This is manifest in the increasing contribution 

of urban sector to national income (refer Table-1). 
 

Table-1 
 

Year Percentage of Urban Estimated Contribution 

 Population 
to National income   

   

1951 17.3 29 
   

1981 23.3 47 
   

1991 25.7 55 
   

2001 30.5 60 
   

 

Source: http://www.urbanndia.nic.in/scene.htm 
 

In 1951, the contribution of urban India to Net State Domestic Product was 29% which 

grew to 37% in 1971 and has reached 60% in 2001. 
 

As far as the correlation between the urbanisation and rise in per capita income is 

concerned, there is unanimity among scholars that correlation is positive. Hence the 

well being of urban areas is important, as they contribute nearly 55% of the GDP of 

India and this share is expected to rise further in the coming years. 
 

5.1.3 The Urban Crisis 
 

It is evident thus that the positive role of urbanisation has often been over-shadowed by the 

deterioration in the physical environment and quality of life in the urban areas caused by the 

widening gap between demand and supply of essential services and infrastructure. 

Imperfections in the land and housing markets and exorbitant increases in land prices and 
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rates have virtually left the urban poor with no alternative but to seek informal solutions 

to their housing problems leading to the growth of crowded settlements which 

degenerate into slums. 
 

Urban slums are a melting pot of people belonging to varied socio-cultural 

backgrounds. When combined with dismal economic condition, these can easily 

become a source of cultural ferment and communal frenzy. The urban ecosystem is in 

crisis, which is expected to increase in geometric proportion as urbanisation accelerates, 

and the availability of financial resources for urban development decline. If the present 

trend continues, about half of the humanity will be living in cities by the end of this 

century. In the more fully industrialised countries, the proportions have been higher 

than that for many decades. In the 1990s, largest, often the most rapid rates of city 

growth have been in countries with predominantly agriculturist and rural populations. 

Equally striking is the enormous spread and density of populated areas throughout the 

industrialised world. There has been marked proliferation of tall buildings for business 

and housing. Suburban and ex-urban growths have greatly expanded the built-up areas 

and the scope of urbanised activity in wealthier countries or city. 
 

As per a publication of United Nations; “Prospects of World Urbanisation, 1988, Asia 

which forms about 41 percent of the world’s urban population in 1990. Its (Asia’s) rate 

of growth of urban population is second only to Africa’s 3.2 percent per annum in 1985-

90 compared to as high as 5.2 percent in African countries. Even within Asia, countries 

have been divided into four regions: Eastern Asia, Southeastern Asia, Southern Asia 

and Western Asia, with average annual urban growth rates varying from 1.9 percent in 

Eastern Asia to 43 percent in Southern Asia in 1985-90 (P.C.Talwar). Three of the most 

vulnerable Indian cities in the world are Mumbai Delhi and Calcutta. More people enter 

the city limits of Mumbai (1,140) per day than any other city in the world, where the 

growth rate of 4.2 is exceeded only by Karachi with a rate of 4.9%. A major proportion 

of the population in the three cities live in informal settlements with enhanced risks of 

health hazards, fireflood earthquake, road accidents and evictions (Davis, 2000). 
 

Extreme densities in these populations compound all the dangers. For example, 60% of 

Kolkata’s population of 6.4 million live in squatter settlements where the density peaks 

at 32000 people per sq. km forming one of the highest urban concentrations in the 

world. The physical environment of the slums characterised by restricted living space 

and noise are at their worst and so are the changes in the social organisation. Slum 

dwellers live on the fringes of society. The lifestyles get unhealthy with high incidences 

of alcoholism, health problems and criminal propensity. Most underworld activities 

have been found to originate in the slums. The sociology of slums is as much an issue as 

is its physical environment. Child development is an issue of concern in slums. There is 

need to provide healthy physical and social environment for children living in slums. 

Issues like gender assume critical significance in the above context. As borne out by 

statistics, there is less emphasis on education of the girl child in step with the nation 

wide trend. (refer table 3). Perception of a health hazard, particularly, urban-based 

hazards should form an important element in the modern world. 
 

Both the Yokohama strategy (at the International Decade for Natural Disaster Reduction 

(IDNDR) mid- term conference in 1984) and the Habitat Global Forum’s ‘Plan of 

Action’ for safer world that emerged from the 1996 city summit in Istanbul have noted 

the challenge to reduce urban risks. The Habitat Plan of Action has also spoken of the 

basic unnaturalness of urban disasters. 
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5.1.4 Proliferation of Shanty Towns 
 

Urban slums are commonly referred as shantytowns. Shanty Towns are also called 

favelas (Brazil) or bustees (India). Three main features of shantytowns are: 
 

1) Houses are made from scrap materials such as wood and metal sheeting; 
 

2) Often housing does not have services such as sanitation, water or electricity; and 
 

3) The settlements are usually overcrowded. 
 

As brought out in the Tenth Five Year Plan Mid-term Review Document, nearly 28 

million persons lived in slums in 1981, accounting for 17.5 % of the urban population. 

In 1991, the number of persons living in slums increased to 45.7 million accounting for 

21.5 % of urban population. According to the Town and Country Planning Organisation 

(TCPO) Estimates 2001, the slum population number is 61.82 million. Uttar Pradesh, 

Bihar, Madhya Pradesh, Maharashtra, Tamil Nadu, Andhra Pradesh, Karnataka and 

West Bengal report the highest number of towns with slum population (refer Annexure-

1). Some of the cities reporting highest slum population is Greater Mumbai have a total 

slum population of (11,914,398) Delhi Municipal Corporation, (9,817,439), Kolkata, 

(4,580,544), Bangalore, (4,292,223) and Chennai (4,216,268) among others (refer 

Annexure-2). Table 1, 2 and 3 attached as appendices give the total urban slums 

population and number of clusters in different states. 
 

As far as physical environment is concerned, the National Sample Survey Organisation 

(NSSO) in the Ministry of Statistics and Programme Implementation, Government of India, 

Annexure-I and II, has released the report of a nation-wide survey carried out by it during 

July 2002-December 2002 on the condition of urban slums. For the purpose of the survey, a 

slum was defined as “a compact settlement with a collection of poorly built tenements, 

mostly of temporary nature, crowded together usually with inadequate sanitary and drinking 

water facilities in unhygienic conditions.” Such an area was considered as “non-notified 

slum” if at least 20 households lived in that area. Areas notified as slums by the respective 

municipalities, corporations, local bodies or development authorities were treated as 

‘notified slums’. For the survey, slums in urban areas only were considered. 
 

At the All-India level, 3,538 urban blocks selected scientifically through a sampling 

technique, formulated by a group of experts consisting of academicians, researchers and 

senior government statisticians were surveyed and 692 slums in all were found in the 

surveyed urban blocks. The purpose of the survey was to examine the living conditions 

in these slums with respect to infrastructure that is roads, sanitation, electricity, water 

supply etc. 
 

It is estimated from this survey that about 52 thousand slums were located in the urban 

areas of the country and about 8 million urban households lived in these slums. This 

represented as high as 14% of the total urban households in the country. The number of 

slums was highest in Maharashtra (32 per cent) followed by West Bengal (16 per cent) 

and Andhra Pradesh (15 per cent). 
 

Some of the findings of the above referred to survey in relation to the basic facilities are 

indicated below: 
 

i. On an average about 205 households lived in a notified slum and 112 lived in non-

notified slums. 
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ii. A little more than half of the slums were notified by the respective municipalities, 

corporations, local bodies or development authorities, but they shared a relatively 

larger proportion (65 per cent) of slum households. 
 

iii. The proportion of slum households living in notified slums was higher than the 

national average (65%) in Andhra Pradesh, Maharashtra, Madhya Pradesh, Punjab 

and Karnataka. 
 

iv. About 65 per cent of the slums were built on public land owned mostly by local 

bodies, state governments, etc. (source: http://mospi.nic.in/nsso_pr.htm) 
 

Urban shanty settlements and related risks, like urban fire, outbreak of epidemics and 

widespread poverty are likely to increase manifold in the new millennium in India due to 

anticipated and unprecedented large-scale migration of rural people to limited urban areas. 

In 1980-81, 23 percent of India’s total population used to live in urban areas, which 

increased to 23.73 percent in 1990-91. A trend analysis made by HUDCO, projects that 

India’s population will rise to 40% level during 2020-21. This concentration of population 

will generate much more economic activities in terms of industrialisation and commercial 

activities which are expected to put extra pressure of fire risks in urban areas due to 

mushrooming of high rise buildings and formation of slum clusters followed by scarcity of 

essential supplies of power, food, shelter and particularly, water. 
 

Congestion in these areas increases disaster vulnerability, especially to fires during 

summers and floods (if located in flood prone areas). Disaster response faces serious 

infrastructural bottlenecks. These agglomerates are poorly housed. There is little free space, 

water or electricity, which makes relief and restoration work difficult. Shantytowns or 

slums are not an India specific problem. Almost every country in the world faces the 

problem of migrations and over populated metropolises. Policy intervention in this case has 

to look at larger issues like studying the phenomenon of migrations and designing policy to 

mitigate it. This involves major town planning issues including generation of employment 

in small and medium towns, diversifying cropping in villages to prevent sell outs in case of 

single crop failure, provision of educational facilities for youth for more employment 

avenues, vocational training, encouragement of self employment ventures among youth in 

villages, small and medium towns, development of infrastructure in small and medium 

towns etc. As per P.C. Talwar, increasing commercialisation of urban dwellings into 

shopping malls and other business activities is affecting the livelihood of urban poor in that 

machines are replacing human labour. 
 
 

5.2 VULNERABILITY IN THE CITY  
 

Vulnerability is usually very varied among the persons or activities of a city but we can 

recognise certain common features of cities that create distinctive urban risks. If policy 

planners do not nip these into the bud by means of public safety measures, they set the 

stage for concentrated and complex disasters. 
 

In built-up areas, building safety often lies at the heart of vulnerability. This applies to 

property risks, which create dangers for people who spend most of their time in and around 

built structures. Densely populated neighborhoods and heavily occupied structures are 

concentrated in cities. Often destruction in one district or the collapse of one or two 

buildings may bring on a calamity. Modern industries and infrastructure have matched the 

growth of cities with increasing scales and concentration of energy or physical forces. 
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Even more forms and quantities of dangerous substances are being manufactured in urban 

areas, stored in warehouses and even in people’s kitchen cupboards or passing through on 

the highways and railroads. More and more varied techniques of violent environmental 

modification such as high explosives, biocides, heavy earthmoving and tunneling 

equipment are being used in the city. The range of such forces or their proximity to densely 

occupied areas magnifies the scope of dangers and the likelihood of technological disasters. 
 

5.2.1 Technological Disasters 
 

Most technological disasters take place in urban centers. These are derived from large-scale 

transportation of people goods and fuels converge upon and are more concentrated in cities, 

which are more likely to be prone to these disasters. An assessment of the 112 worst 

civilian or peacetime military air crashes from 1945 to 1990 show that 91 were in or close 

to urban centers, most often their airports. Concentrated residential neighbourhoods and 

commercial districts and the industries and energy supplies of cities involve large amounts 

of inflammable materials. These can create exceptional risks of mass fires and have resulted 

in many disasters up till now. Industrial spills and accidents in the transporting of dangerous 

substances most often occur in and near urban centers. 
 

The worst chemical disaster till date involves the Union Carbide India’s Bhopal plant. 

Certain highly toxic and volatile chemicals accrued in the intermediate processes of 

pesticide manufacture, notably, methyl iso-cyanide (MIC). Three indirectly related 

developments set the stage for disaster in the night and early morning of 3/4 December 

1984. There was a major leak of MIC. Being heavier than air, the gas cloud moved 

down slope spreading through the low-lying squatter camps over a radius of some 

twenty-five kilometers. 
 

Technology that is peculiarly threatening to public health, the built environment and 

natural habitats are often involved with or inspire dubious weapons which are 

destructive of human life. Nuclear technology has not been limited to separate military 

and peaceful endeavors. Both share the same sciences and laboratories, bureaucrats, 

technologies, mines and industries. Less widely appreciated is the role of ‘peaceful’ 

industries in chemical and biological warfare. 
 

Technological risks are bound to be pervasive in an urban-industrial society. According 

to Philip Wagner, technology has become our primary environment. One example is the 

way modern life is almost fully dependent on electricity and electrical devices as much 

as the air we breathe. After motorised transport (and sometimes before it), 

electrification is taken as a first definitive step in modernisation. There is the possibility 

of contested health hazards of electromagnetic fields surrounding high-voltage 

transmission and radiation hazards from electronic equipment in offices and households. 

There are the risks in electricity generation. Thermal power, the dominant use of coal 

and the proliferation of large hydroelectric dams are among the foremost technologies 

identified with large health and environmental risks. 
 

5.2.2 Dangers of Dependence 
 

These arise partly from what is called ‘metabolism’ of a city. The city life must rely upon a 

constant inflow of resources, information and goods and outflow of products, information 

and waste. People are dependent upon built infrastructure for life support and economic 

productivity is especially at risk. But the city is also a mosaic of personal, societal and 

economic dependencies. A majority of urban people without productive land or other 

private resources depends upon wage employment and forms of barter exchanges. 
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Dependency in the sense also singles out the most vulnerable members of communities and 

families who from personal misfortune or lack of rights and opportunities have to depend 

on others. These and many others have to rely on social security measures, material aid, 

charity or emergency relief to survive personal accident or collective disasters. The 

numbers and the densities of persons or the frequency of exchange among them increases 

the potential for dangerous encounters. The stresses of crowded living can make persons 

who would otherwise be fairly robust, more vulnerable to traffic accidents or the spread of 

infectious diseases. Congestion reduces options and restraints flexibility. 
 

5.2.3 Environmental Hazards and Human Settlements 
 

The study of earth problems, particularly of urban human settlements has been limited to 

the control of waste by-products, that is, solid, liquid, and gaseous. It is also established that 

their by-products, if uncontrolled, would lead to wide spread disease. Only scanty attention 

has been paid to the health of the people at the level of rural settlements because of a 

number of practical problems. The problems associated with the urban settlements pertain 

to the inadequacy of water supply, waste disposal, unhygienic conditions of housing and of 

the residential neighborhoods and industrial pollutions of the environment by noxious 

microbiological agents, land zoning, urban renewal, land use, sub-division, and vehicular 

traffic. Many countries and municipalities face serious health hazards because 

environmental health was given insufficient attention in planning. In a community, with a 

local planning agency, health department participation can be a significant factor in 

community health conditions both the health officers and the planners are working towards 

the same goal, which is a better environment. There is growing epidemic research evidence 

to suggest that there is positive a great co-relation between health and various aspects of 

urbanisation, viz. housing, work environments, transportation, over crowding, residential 

densities, neighborhood planning, satellite and industrial townships planning, migration, 

quality of life, etc. 
 

It is now well recognised that most city-dwellers live under various sub-optimal or negative 

influences related to the urban environment. These include noise, air pollution, water 

pollution, problems of transportation, overcrowding, high prices of flood and stresses 

associated with urban lifestyle. All the laboring urban poor are however not rural migrants. 

A substantial proportion of city population consists of people who may have descended 

from artisan, industrial or service worker families from earlier migrant generations or who 

might have been the residents of neighboring villages that have been encapsulated within 

the city limits by much earlier urban descendants of the original residents of the area and 

the urban economy lived and thrived on the easy availability of this surplus labour forces. 

Their initial settlements, mostly in vacant lands or outskirts are labeled slums, as discussed 

previously, which, during pre-election times face vote catching promises of housing related 

services such as water, sanitation etc. the health hazards of the poor and therefore, directly 

related to firstly poverty, secondly, polluted and stressful urban environment and thirdly, to 

social inability and insecurity. They are more vulnerable to communicable diseases and 

malnutrition as compared to villages and at the same time, are exposed to greater risk of 

accidents at their work on the roads and in their dwelling places. Simultaneously, health 

hazards associated with child labor, prostitution, alcohol and drug abuse etc. increase their 

mobility. Even in most under developed rural areas, they do not experience such 

comparable extremes of health hazards. Moreover, ethnic heterogeneity and mobility need 

to compete and the immediacy of daily strife for survival precipitate cultural and identity 

crisis and increase their vulnerability to routine problems of life arising out of poor housing, 

inadequate water supply and bad sanitation. 
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Seasonal flooding during the heavy wet spells of the monsoon is an annual occurrence 

in Bombay, causing traffic disruptions, house collapses and electrical short circuits. 

Although the high intensity of tropical monsoon rains is the primary cause of flooding, 

the contribution of Bombay’s bowl like topography and its situation on low- lying (at or 

just above sea level) land reclaimed from the sea is certainly a factor. For example, the 

repeated choking of the railways during the heavy rains may be attributed to the silting 

of the rail corridors along the keel of the elongated depressions. 
 

The man made terrain of Bombay poses a severe challenge so far as the management of 

sewage and storm water drainage is concerned. A large part of the old city interior is on 

reclaimed ground at or near to sea level, which renders gravity flow of sewage into the 

sea almost impossible in which case, pumping is invariably required. The drainage 

system is thoroughly unsatisfactory in as much as the level of the main drain is below 

the level of the low water spring high tide characterised by rough seas and swell waves 

striking the shores, not only is drainage outflow impossible but it is also necessary to 

check the reversed inflow of the tidal waters into the land; sewage surfacing in the 

industrial heart of the city which lies in a low bowl means that water borne diseases like 

infectious hepatitis and enteric fever are endemic in the city. Thus, the worst sufferers 

are the slum dwellers living in the city centre, vulnerable to risks posed by health, 

housing, swampy location and frequent fires. 
 

5.2.4 Population Displacement 
 

In the last decade, issues related to natural disasters and development induced population 

displacement and resettlement and rehabilitation of the affected populations have generated 

considerable debate. These issues are natural disasters, urbanisation and industrialisation, 

natural resource development, agricultural transformation and infrastructure expansion. 
 

We also have to differentiate between marginalisation and displacement. 

Marginalisation is an effect of displacement. From an ethical point of view, we have to 

consider cases of people being occupationally displaced, because they have no 

alternative venues of employment. This type of displacement does not fit the framework 

of marginalisation or the conventional meaning of displacement. 
 

Each set of guidelines express concern with the extent of displacement that can be 

caused by development projects. Generally they call for minimising displacement 

effects. In this regard, the best practices will involve finding ways to avoid any/ all 

displacement(s) without causing greater harm through blocking development 

opportunities for this and other communities. 
 

The concern here is that rather than impoverishing ousted populations in order to meet 

development needs of others, benefits of development must be available more evenly 

throughout communities. The best practices, accordingly, will include resettlement and 

rehabilitation as part of disaster management so as to advance the well-being of the 

displaced people no less than any other affected communities. There is also a concern 

that especially vulnerable social groups, including women, ethnic minorities, and 

landless people have generally suffered more than others in displacements. The best 

practices with regard to these people would involve paying special attention to their 

needs by increasing their opportunities and reducing their relative impoverishment so as 

to reduce dependency and therefore vulnerability. 
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5.2.5 Pressure of Rising Population 
 

The world’s population is increasing. The number of people exposed to hazards is 

continually rising. Continued population growth outstrips the ability of governments to 

invest in education and other social support services and increased competition for land 

resources. In the very poorest countries exploitation of natural resources has created a 

problem of food shortage, which has increased the possibility of droughts. In 

developing countries where families survive only through supplying labour and the 

oldest members depend on support from the young, the pressure for large families 

persists. Conversely, the demographic trend in the developed countries is creating a rise 

in the elderly population who need specialised support in case of disasters. 
 

In developing countries, rural land pressure adds to the problems, perhaps as many as 850 

million people live in areas suffering severe environmental degradation. In many 

underdeveloped countries more than 80 per cent of the population is dependent on 

agriculture but many are denied equal access to land resources. Poverty forces the adoption 

of unsustainable land use practices and countries with a legacy of deforestation, soil erosion 

and over-cultivation find their environment more vulnerable to environmental hazard, 

especially floods and droughts. The ‘modernisation’ of agriculture can bring problems. In 

the tropics, large areas have been given over to capital-intensive plantation agriculture, 

often accompanied by reservoir construction for water supplies. This displaces farmers from 

their land and the controlled supply of irrigation water for the mono-cultural cash crops 

reduces the seasonal flooding necessary for flood retreat agriculture. Low lying coasts have 

been made more vulnerable to storm surge by the clearance of mangrove forests, often for 

fish farming and salt production in the underdeveloped countries and for tourist 

development in the developed countries. Inland, the drainage of wetlands leads to loss of 

common property resources such as fisheries and forests. The impoverishment of the 

agricultural base results in large shifts of population from rural areas to urban areas. 
 

5.2.6 Rural-Urban Migration 
 

In the developed countries of the West, the rural to urban migration and the urbanisation 

are associated with a vertical shift in the labour force from the agricultural sector to the 

urbanised-industrial sector, whereas in the developing regions as India, migration is 

from rural agricultural sectors to urban informal sectors. Mukherji (2002) says that this 

is a typical manifestation of under-development, poverty and spatial disorganisation of 

economy of underdeveloped sectors of the society, which arose partially as a result of 

past colonisation and its adverse consequences on the economy These displacements are 

not due to structural changes within the labour force as seen in the West, but as a 

dislocation of up-rooted workers and peasants from the marginalised countryside to the 

urban centres. This displacement in India is a typical characteristic of urban growth that 

has outpaced industrialisation. It is a system of underdevelopment, and it tends to 

compound further under development (Mukherji, 2002) 
 

Large groups of landless, unskilled, uneducated, illiterate labourers and petty farmers leave 

their villages on go to distant large towns or cities like Bombay, Delhi and Madras. Their 

arrival causes undue stress to the urban system which has now to deal with pavement 

dwelling, slums, squalors, disease, crime, and ultimate degeneration. The urban system 

breaks down often due to these stresses, water shortage, electricity, transportation, 

education, housing, security and other services fail. When migration into urban regions 

continues, ongoing and increasing demands are made on the local economy, which is 

anyways struggling for sustainability. This causes a major drain on the economy. In some 
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cases, drains on public funds do not stop at local coffers but instead invade national 

revenue pools, thus forcing adjustments in national priorities. Of course, this last 

scenario, where it occurs, is not the only way in which national development potential 

can be impacted by the urban influx. Since metropolitan areas house the strengths of 

national economies, the efficiency of those economies is impeded by anything that 

impairs the efficiency of the city (McKee, 1994). 
 

5.2.7 Housing Problem 
 

It is urban poor who bear the brunt of the housing crisis. The condition is no better than that 

documented by the Whitley commission in 1930, that ‘houses, many without plinths, 

windows and adequate ventilation usually consist of single small room, the only opening 

being a doorway, often to low to enter without stooping. In order to secure some privacy old 

kerosene tins and gunny bags are used to form screens, which further restrict the entrance of 

light and air in dwellings such as these human beings are born, sleep, eat and die.’ 

According to a World Bank Study, two-third of urban households of Madras and 

Ahmedabad cannot afford a house of Rs. 5000, which is the cheapest that the modern 

building technology can build. Moreover, low cost high-rise tenement housing for 

resettlement after slum eviction does not favor social and economic relationships which the 

urban poor creates while living in the slums. Resettlements of the urban poor in far-flung 

colonies does not work since the poor tend to sell or desert or give on rent their lots of lands 

and come back into the city to seek employment opportunities. The scheme to improve the 

housing condition of 35 million slum dwellers is quite costly and difficult. 
 

5.2.8 Water Supply Issues 
 

The urban water supply and sanitation sector in the country is suffering from inadequate 

levels of service, increasing demand-supply gap, poor sanitary conditions and 

deteriorating financial and technical performance. 
 

According to Central Public Health Engineering Organisation (CPHEEO) estimates, as 

on 31 March 2000, 88 per cent of urban population had access to a potable water 

supply. Transmission and distribution networks are old and poorly maintained, and 

generally of poor quality. Consequently water supply is slow and sluggish and water 

gets contaminated due to seepages. The situation is even worse in summer when water 

is available only for a few minutes, sometimes not at all. As per the observation made in 

the tenth plan, the principal reason for the persistence of these problems is that urban 

water supply and sanitation service providers are not financially viable. They have not 

been able to impose user charges because of political constraints and are in need of 

large subsidies to maintain quality of services. Two other problems pointed out are lack 

of autonomy and accountability and sometimes-managerial expertise with personnel 

involved. Planners accede to the fact that a shift to professionally managed financially 

viable bodies would be a better option to secure better service delivery. Besides 

environmental degradation a also been a problem, 
 

According to a World Bank study of the 27 Asian cities with populations of over 

1,000,000, Chennai and Delhi are ranked as the worst performing metropolitan cities in 

terms of hours of water availability per day, while Mumbai is ranked as second worst 

performer and Calcutta fourth worst (Source: Background Paper - International 

Conference on New Perspectives on Water for Urban & Rural India - 18-19 September, 

2001, New Delhi.) 
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In most cities, centralised water supply systems depend on surface water sources like 

rivers and lakes. Chennai, for instance, has to bring in water from a distance of 200 km 

whereas Bangalore gets its water from the Cauvery River, which is 95 km away. Where 

surface water sources fail to meet the rising demand, groundwater reserves are being 

tapped, often to unsustainable levels. (Source: http://www.rainwaterharvesting.org) 
 

Management of urban solid waste is one of the unresolved dilemmas of development. In 

cities, nearly half the solid waste remains unattended. Lack of financial resources, 

inadequate manpower, fragmentation of administrative responsibility non involvement 

of community and lack of awareness have been identified as the main constraints in the 

tenth five year plan mid term review report. These form some of the factors contributing 

to the vulnerability of cities, which could now be discussed in detail. 
 

5.2.9 Sanitation 
 

‘Urban India’ is a collection of ‘stink chambers’. Next to poverty, the most depressing 

feature of India is its ability to ignore the surrounding filth and unhygienic conditions. 

One-third of urban population does not have access to any type of latrines, which are 

hardly sanitary. The sixth plan claimed only 20 percent of sewerage coverage in 198 

towns. In spite of the fact that sewerage system pollutes water sources and creates 

stinking mosquito breeding areas, planning still centers on these areas. 
 

The urbanisation process results in land pressure as migrants from outside move into 

already overcrowded cities where the new arrivals have few alternatives other than to 

occupy unsafe land. But the risk from natural hazards are only a part of the dangers 

these communities face; there are often far greater and more pressing ‘normal’ risks of 

malnutrition and poor health. 
 

Slum residents often incur greater risk from natural hazard as a result of having to live 

in very closely built structures, which can disturb natural land drainage patterns and 

watercourses. The urbanisation process not only magnifies the dangers of hazard events; 

it is in itself partly a consequence of a desperate migrant response to rural disasters. 

There is evidence from Delhi, Khartoum and Dhaka that the rural families who have 

become destitute as a result of drought or floods have moved to these cities in search of 

food and work. Current projection indicates that within the coming ten years, there will 

be 22 cities with population in the 10-25 million ranges. Of these, 14 are in the third 

world, 11 in being hazardous zones, in all 13 of the 22 are prone to major hazards. One 

of the most disturbing facts is that these cities, no fewer than 7, are within high seismic 

risk zones. These cities contain large numbers of buildings of variable quality many of 

them poorly constructed or badly maintained. The vast majority of deaths and injuries 

from earthquakes result from building collapses and ensuing damage. 
 

Urban population remains in crowded areas with many residing in low lying, flood 

prone areas in flimsy housing and with a lack of adequate infrastructure. The millions 

who have caused these cities to swell into today’s mega-cities are part of the patterns of 

development which has focused extractive, export oriented economic activity 

established a century or more ago referring to the industrial revolution and the definition 

of development in terms of the industrial ethos. 
 

Persistent urban poverty underlines the pattern of people’s vulnerability. There are few 

examples of urban settlement on hillside prone to landslides like Rio de Janeiro (Brazil), 

Guatemala city, La Paz (Brazil) and Caracas (Venezuela) and land prone to flooding or 
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tidal inundation like Guayaquil (Ecuador), Recife (Brazil), Monronia (Liberia), Lagos and 

Port Harcourt (Nigeria), Port Moresoy (Papua New Guinea), Delhi (India), Bangkok 

(Thailand), Jakarta (Indonesia) and Dhaka (Bangladesh). These urban poor have declining 

connections with rural relatives with each passing generation. So the resources available to 

them for reconstruction of livelihoods after extreme storms are also very deteriorating. 
 
 

5.3 RISK IN URBAN AREAS  
 

The dynamics of change in urban settlements because of large-scale migration has led to the 

evolution of high-rise structures, mixed land use, high population density and growth of 

cottage tank. These are instrumental in adding another dimension to loss patterns during 

disasters and that is the risk of fire. The theft of power in illegal settlements is a potential 

threat. The earthquake in Turkey caused rippling of electric poles, collapse of large number 

of buildings, huge refinery fire, and blockage of roads so much so that rescue teams, which 

flew from different places, struggled to reach victims buried under the collapsed structures. 

More than 10,000 died not by the earthquake but by the collapsed buildings. The situation 

would be no different in any developing country where earthquake strikes an urban area. 

The prevention of an earthquake is not possible but the loss caused by the earthquake can be 

controlled through careful planning. The loss pattern can also be influenced by well 

coordinated disaster management plans for the area (Dheri, 2001). 
 

In urban areas, households are often characterised by a dependence upon the market, not 

only for employment and food, but also for other basic needs. 
 

Poverty and unemployment both in the rural as well as the urban areas has perpetrated a 

system of low wages and exploitation. Cheap labour is an indispensable element within 

the industrial organisation in third world countries. All developing economies partly 

achieve in optimising their production, reducing the cost by the availability of cheap 

labour with hardly any bargaining strength. This labour force, in the secondary and 

tertiary sectors of the urban economy and almost wholly administering the informal 

sector is no doubt very supportive of the economic base of the towns, yet they are least 

important in the management of urban affairs. The cities need their services without any 

reciprocal commitment for their welfare. The exploitation is acute and obvious, 

particularly with the floating unemployed population looking for daily wages. The 

regular stream of people adds to the number of unemployed and under employed. 
 

Unlimited growth of a city will end up in a disaster. This can be taken as an axiom. This is 

visible at once in a poor or developing country with very limited resources at its command. 

In a developed society, with enormous resources at its command, the state is able to prevent 

the chaotic situation emerging by intervention through huge public investments and 

perspective planning and readiness to invest in public utilities including infrastructure to 

meet the projected demands to create a semblance of order in affluent countries which are 

more in the nature of a working machine than an ideal human habitat. 
 

One of the most serious problems that the unlimited growth of individual towns faces is 

the problem of segmentation and the lack of cohesion and integration between the old 

and the new areas, many of these relate form the core and periphery as the distance 

increases. Manifest changes in the two are in terms of the traditional and modern 

architecture, the infrastructure base now well integrated with the existing one. 
 

Throughout the twentieth century, there has been a marked acceleration of processes of 

modernisation and urbanisation in developing societies. Cities in the third world, and 
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especially urban centers of Asia, have swollen with influx of migrants from the countryside. 

In many cases, failing rural economies and natural disasters has driven these migrants, but 

of equal importance is the allure of city life. Concomitantly, developing societies have been 

progressing through that transformation of patterns of morbidity and mortality known as 

‘the epidemiologic transition’. Rates of infectious and parasitic disease have remained high, 

but rates of chronic disease and especially coronary heart disease (CHD), have climbed at 

an alarming rate. How are we to account for this transition? Conventional wisdom would 

argue that as modernisation and urbanisation proceed, life becomes more sedentary and 

diets become more sodium and fat laden, which in turn increases blood pressure and 

unfavorable lipid profiles leading to Coronary heart diseases. This is a hypothesis of 

considerable merit, but it is also unduly limited ignoring the host of social and behavioral 

changes that accompany modernisation and urbanisation, changes that alter individual 

behaviors and influence physiologic adjustments. 
 

The direct result of this serious shortage of housing is that an increasing proportion of 

the population resorts to individual, informal provision of shelter, resulting in urban 

blight with the spontaneous growth of hutments and slums on public land, road sides 

and quarry sites and on land under reclamation. 
 

5.3.1 Driving Forces of Vulnerability of Cities 
 

Vulnerability of cities is a multidimensional problem, which requires multi-sectored 

planning. There are physical and socio economic driving factors, which contribute to 

hazards in cities. Attempted below is a discussion on some of these aspects. 
 

a) Rapid Growth and Inadequate Planning 
 

As cities cannot always manage rapid population growth, poor people settle illegally in 

hazardous areas (less is already occupied). Basic services are lacking and local 

governments as well as new settlers often have too many daily problems to worry about 

preventing the impending disasters. 
 

b) Population density 
 

When people are concentrated in a limited area, a natural hazard will have a greater impact 

than if people were dispersed. Population density in the largest cities in developing 

countries is high and often higher in the old parts of the city or in squatter settlements. 
 

c) Ecological imbalance 
 

As rapid urban development changes the local ecosystem, “natural” disasters can result. 

A shortage of appropriate drainage systems, squatter encroachments on waterways, and 

insufficient planning has made some cities vulnerable to flash floods. In others, 

deforestation has led to hillside erosion, making people vulnerable to landslide triggered 

by heavy rains. Overuse of groundwater resources leads to land subsidence, making the 

area more vulnerable to flooding or earthquakes. The use of concrete has changed the 

ability of soil to absorb water, leading to flash floods. 
 

d) Dependency on infrastructure and services 
 

People in cities depend on infrastructure and public services. It is difficult for the 

population to meet their daily needs if the electricity is cut, bridges have collapsed, 

telephones do not work and water mains are broken. Essential services such as health 

care and firefighting are especially important after a disaster. 
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e) Inappropriate construction 
 

Many people die in buildings that collapse in a disaster. In earthquakes, up to 80 percent 

are killed by falling buildings. Brick buildings without a concrete frame are often 

dangerous in an earthquake. Wooden houses need to be strapped to their foundations so 

that they don’t blow away in hurricane winds. Improving construction methods is 

usually effective in reducing casualties and can be done at low cost. 
 

f) Fire Risk 
 

The fire risk of a town depends on many factors like pattern and design of building, 

materials used for construction etc. It is also directly related to the nature of activities 

prevailing in any particular area of town (Table 2). 
 

   Table-2 

  Zonal Risk Analysis of a Town 
     

Class - A Risk Class - B Risk  Class – C Risk 
     

Heavy  industries, Concentration of Areas of smaller risk 

Industries dealing factories/  Smaller than Class A & 

with explosive and warehouses/  B risks. 

inflammable godowns, Large  

materials, Big shopping center etc.  

ware houses/     

godowns.      

      
 
 

From fire fighting angle, anticipated rapid industrialisation will lead to manifold 

increase in fire risk factors because of enhanced industrial, commercial and domestic 

activities in urban areas are, due to: 
 

1) Rapid industrialisation, some of which may be dealing with hazardous materials; 
 

2) Vertical growth of the town by constructing multistoried buildings to accommodate 

more people in a limited spaces due to prohibitive cost of land in prime urban areas; 
 

3) Rapid rate of construction of shanty settlements, which are generally, made up of 

mud, grasses and polyethylene sheets, prone to fire hazards; 
 

4) Congestion due to formation of slum clusters in inaccessible distant, especially in 

low-lying areas of the town by the under-privileged; 
 

5) Scarcities of essential resources like electricity, gas and specially water; 
 

6) Poor sanitation condition and lack of well managed sewage system. 
 

This poses great problem about urban slum and shanty settlements. Illegally these slum 

dwellers tap electricity and they also use various types of main power supply dependent 

gadgets like heater, fan, television, radio, etc. Moreover, in slum areas, water scarcity is 

always there. There are no built roads for the access for the wild-bodied fire tenders in 

such areas. Again the thatch huts are generally constructed with highly inflammable 

materials like bamboo sticks, woods, tarpaulin, synthetic clothes, plastic sheets, 

polyester sheets etc. which during hot months of summer, catches fire very quickly with 

least heat in absence of any humidity in the air (see Table-3). 

Class-D Risk 

 

Mainly 

residential areas 

particularly the  

shanty urban 

settled areas 

Scattered small 

factories, 

Workshops. 
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  Total and Slum Cluster Fires in Delhi during 1995-98 
       

 Year Total fire calls Exclusive fire No. Of slum 

  in Delhi calls for slum huts gutted 
   fire only (with   

   percent of total   

   fire calls within   

   bracket)    
       

 1995 13,334 173 (1.30)  5277  
       

 1996 15,519 130 (0.84)  2891  
       

 1997 14,866 115 (0.77)  1985  
       

 1998 14,254 108 (0.76)  5280  
        

 

Low-income urban settlements are often characterised as having limited social assets, 

i.e. a lack of extended family structure, established networks of contacts or strong 

relationships of trust. However, for many newly urbanising groups, which rely on 

mutual help and support, social assets can be strong. Many livelihoods project 

interventions concern the building of social assets. Focusing on the threat of disaster can 

be a key resource in developing sustainable risk reduction measures. 
 

The slums have become a necessary evil in today’s times. UNESCO (1952) defines 

slums as “a building, a group of buildings or area, characterised by over crowding, 

deteriorated unsanitary conditions, or absence of facilities or amenities which because 

of these conditions or any of them endanger the health, safety or morale of its 

inhabitants or the community”. 
 

The slums grow as a result of interaction between several complex factors, namely, 

migration, low income, high cost of land and residence, shortage of housing, unplanned 

growth, illiteracy, and unbridled growth of population and most of all, uncertain living. 

An overcrowded slum is most prone to risks than settled areas. The aspects we are 

primarily concerned with the slums are, necessarily, the following: 
 

1) As the people living in the slums are unskilled and illiterate, they do not get good jobs, 

resulting in a state of dependence and helplessness. In case of any risk leading to urban 

fire hazards and others, these people are not able to manage their living and hence have 

to depend on the government and other aids that are provided to them. 
 

2) The degraded environment (including social, cultural, economic, political, sanitation 

and health aspects) all affects the well being of the slum people. Due to low income 

and other poor socio-economic conditions (such as poor sanitation, water supply, 

sewage amongst others), they become vulnerable to a range of risks. Living in 

deplorable environment also increases risks to their health in many a ways, causing 

water-borne diseases like cholera, typhoid etc. This can mean a lot of extra expenditure 

on medical bills. Families living in poorly-build houses have severe problems during 

floods. During the monsoon period, the people living in the lowland slum areas cannot 

do their business as usual. Henceforth, their income is less during the period of two or 

four months. Usually these families do not have any security 

No. of 

lives 

Lost in 

slum fire 

 

 

 

20 

 

9 

 

8 

 

10 

Loss of 

property(in 

Rs. Lakhs) 

in slum 

fire 

 

 

67.28 

 

54.18 

 

8.72 

 

82.80 
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to compensate them for loss of income. Therefore, in one-way or another, they are 

prone either to the natural risks or the man- made risks. 
 

3) Disasters are frequently caused by human actions such as uncontrolled or inadequately 

planned human settlements, lack of basic infrastructure and the occupation of disaster 

prone area. The most efficient and effective disaster preparedness systems and 

capabilities for post disaster response are usually provided through volunteer 

contributions and local authorities actions at the neighborhood level. 
 

4) The action plan then addresses the vital need to decentralise decision making if 

risks are to be reduced. 
 

5) The reduction of vulnerability and augmentation of capacity to respond to disasters 

is directly related to the degree of decentralised access to information, 

communication and decision-making and the control of resources. National and 

International cooperation networks can facilitate rapid access to specialist 

expertise, which can help build capacities for disaster reduction.  
 

5.4 ISSUES IN URBAN PLANNING  
 

From the above discussion certain broad issues for urban planning emerge. The same 

are discussed as follows: 
 

I) Global Warming 
 

The impact of global warming on the international supply and demand of rice and wheat 

has been evaluated by Nakagawa et al. (1997, in IPCC, 2001) The study has projected 

that the serious impacts of global warming would be felt as early as the year 2020. The 

gap between supply and demand may grow in some regions of Asia, resulting in 

considerably increased reliance on imports. Furthermore, the problem of short-term 

fluctuations in the market because of increased frequency of droughts, floods, and other 

extreme weather events will be exacerbated, making it necessary to promote measures 

to combat climate change on a global scale. 
 

II) Insurance 
 

As reported in IPCC (1996, quoted in IPCC, 2001) the property insurance industry is 

most likely to be directly affected by climate change because it is already vulnerable to 

variability in extreme weather events (Dlugolecki, et al., 1996). There is, however very 

limited penetration of property insurance or agriculture crop insurance in many of the 

areas that are most affected by recent floods and cyclonic storms. “Climate change can 

be considered a threat as well as an opportunity for the insurance industry because an 

increase in risks and perceived risks implies more business opportunities for the sector.” 
 

Besides, climate-related stresses in coastal areas include loss and salinisation of 

agricultural land resulting from changes the in sea level, likely changes in the intensity 

of tropical cyclones, and the possibility of reduced productivity in coastal and oceanic 

fisheries. Also clearing of mangrove areas for fishing purposes has increased the 

vulnerability of coastal areas to erosion. (IPCC, 1998) 
 

III) Migration 
 

In the context of these issues, in Asia, economic and population growth is expected to 

expand rapidly during the 21st century in many countries. The rapid increase in population 
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will be accompanied by migration from rural communities to overcrowded large cities 

(Stephens, 1995) The huge energy consumption by the expanding population in urban cities 

would result in degradation of air and water quality, whereas rapid expansion of the 

economy will bring about improvements in living standards, such as improved 

environmental sanitation, hygienic practice, and medical treatment facilities. Therefore, 

better understanding of the interaction between climate change and environmental health 

status in communities at regional and local scales is crucial to forge physiological 

acclimatisation and social adaptations in the future. Public health infrastructure will have to 

be significantly upgraded as incidents of heat strokes and diseases due to exposure to Ultra 

V- B Radiation are apprehended to rise with global warming. Older, economically 

vulnerable segments as also people with physical infirmities are at increased risk. Adverse 

health impacts also result from the build-up of high concentrations of air pollutants such as 

nitrogen dioxide (NO2), ozone, and air-borne particulates in large urban areas. Combined 

exposures to higher temperatures and air pollutants appear to be critical risk factors for 

“cerebral infarction and cerebral ischemia” during the summer months (Piver et al., 1999). 

Fresh water availability will be an acute problem and vector borne diseases are apprehended 

to be a major health problem because of acclimate change. 
 

IV) Infrastructure 
 

As far as the issue of infrastructure is concerned, a comprehensive understanding of 

vulnerability in the current and historical perspectives would be needed to tackle it 

effectively. Taking into account the historical perspective to vulnerability, site selection 

by colonists was done primarily on economic considerations. Hence colonial 

settlements were predisposed to damage by disasters such as storms, or earthquakes, or 

volcanic eruptions. Colonial hangover is evident in many aspects of administration in 

developing countries. Building codes for instance are mostly colonial legacies and are 

“imported standards without much attention being paid to local factors and standards 

(Gavida, UN Habitat). Further, Hamza, et. al. (IPCC, 2001) argue that structural 

adjustment processes introduced by the World Bank and the IMF in the 1980s and 90s 

have increased the vulnerability of cities in developing countries due to reported 

decreased investment in urban planning, reduced size of planning ministries or units 

owing to pressures to downsize the government apparatus, and political and 

administrative decentralisation without concomitant financial decentralisation or 

adequate resource transfer. Example in this case is Jamaica where after the 1988 

hurricane, planning and housing structures were blamed for the losses, partly because of 

structural adjustment policies that resulted in the poor maintenance of rental property 

and non compliance with building regulations (Fred, 1987, in Bliake, et. al, 1994). 
 

V) Administrative Matters 
 

Significant issues are involved in Town Planning, City Administration, Administration 

of Justice, Law and Order, Public Health and Hygiene and better laws to regulate 

administration in the new and rising context of disaster management as integral to in 

development planning. Christine Wamsler discusses some of the issues in her article, 

“Managing Urban Risk, Perceptions of Housing and Planning as a tool for reducing 

Disaster Risk”. They are as follows: 
 

1) International donor agencies do not stress enough on conformance of building 

codes in developing countries because it entails extra cost, which is foregone for 

other interests, as risk perception is not high as compared to developed countries. 
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Controlling and regulating the activities of multinational corporations, particularly 

with regard to conformance to environmental codes and regulations and worker 

health and safety provisions would be needed. 
 

2) Construction companies work mainly for profit. Checking corruption in their operation 

remains a major challenge for city planners, especially in developing countries. 
 

Inadequate use of infrastructure in low income settlements such as inadequate waste 

disposal, in part from wealthy neighborhoods, the blocking of drainage systems, causing 

flooding, illegal electrical connections provoking fire and inadequate water disposal causing 

construction instabilities are unattended problems in city administration (Chardon 2002, in 

Christine Wamsler). Besides, regularising illegal ‘informal’ settlements only serves to 

perpetuate these problems. In this context the broader issue of social and economic 

inequality would need to be addressed as the structure of a city’s development reflects the 

pattern of inequality. The poor and the homeless are often housed in low lying ground 

floors which makes then vulnerable to floods, electrocution from dangling live wires during 

storms etc. Vulnerability of disabled sections would also need to be a tangible ‘policy 

input.’ Achievement of vertical and horizontal integration between the community, local, 

state and national levels, establishing them; “missing links’ between large and small scale 

measures as well as between physical /structural socio political and environment measures 

would be the imminent requirement in public policy formation process. Outcomes of 

decisions about planning, low income housing and related socio economic activities are not 

only affected by disasters but can also have a direct influence on creating new ones. With 

growing urbanisation, and even climate change, this interplay is becoming increasingly 

important.” To illustrate with an example, the first storey of a building was converted into a 

bakery, and supporting wall was removed for the convenience of customers. Heavy 

casualties were reported from that building when an earthquake struck. Hence, law, courts 

and policies have to develop a disaster perspective. As per a report submitted to the BRI 

inquiry, risk regulation, management and compliance and a variety of general regulatory 

methods can be used to control risks. These include, “command and control, self regulation, 

incentives, franchising, contracting, or licensing, disclosure, state actions, liability laws; 

insurance mechanisms.” Building a coalition between universities, voluntary sectors, 

private stakeholders and government agencies is most likely the key. 
 

An innovative concept currently in usage is the concept of ‘defensible space.’ One of the 

main functions of cities historically, was to provide defense; not protection against disasters 

but against human threats from outside and hence they were structured from the security 

perspective and not a disaster management perspective. (Kopoma, 1999), There needs to be 

a change in perception as far as the idea of defense is concerned, since it is defense against 

hazards that needs to be incorporated into development planning, which widens the idea of 

defense itself, giving it a more comprehensive definition, suggesting all around protection 

of life and property against visitations of nature and man. 
 

VI) Natural Hazards 
 

Natural hazards like floods, cyclones, etc are expected now to strike with greater ferocity 

and also get uncertain because of climate change. Recent studies indicate that the maximum 

potential intensities of cyclones will possibly undergo a modest increase of as much as 10-

20% in a warmer atmosphere. Nakagawa, et al., (1998:99) warn of a possibility of increase 

in cyclone intensity. Coastal erosion in Asia is also apprehended to increase with sea-level 

rise, and storm surges could still exacerbate hazards, even if the 
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number and intensities of tropical cyclones does not change (IPCC, 1998). Hence 

disaster preparedness has to be mainstreamed in developmental planning with particular 

emphasis on construction of shelters at regular intervals, earthquake proofing and 

retrofitting of buildings and upgrading public health infrastructure to reduce response 

time in the event of disasters, and also in terms of general preparedness through R&D of 

new threats to human life due to Climate Change. 
 

5.4.1 Disaster Preparedness 
 

In this context, it would be pertinent to refer to the idea of Protective City Planning coined 

by Newmann (1947). The idea of protective city planning suggests decentralisation and 

isolation of vulnerable facilities from the rest of the city. The following typical ingredients 

indicate the broad scope of an urban risk reduction programme: 
 

 The starting point is urban risk assessment, which are a diagnostic process involving 

hazard mapping, vulnerability assessment, and resource identification and loss estimation;


 Training key officials through on the job training, mentor training workshops, and 
advanced academic master’s degrees and programmes;



 Development of urban and metropolitan disaster plans as part of across state or 

national disaster plan, including the development and activation of the Emergency 

Operations Centers (EOCs);


 Developing Disaster Management Information System (DMIS) to provide data 
needs for the entire system;



 Protecting Lifeline resources such as key infrastructure, medical resources schools, 

heritage sites and police stations, communications networks key economic assets, 

etc.;


 Developing and implementing disaster mitigation measures is a demanding task in 

developing nations because such measures are relatively high investment inputs 

such as flood protection mitigation, early warning systems and programmes to 

retrofit buildings and infrastructure;


 Organising community vulnerability reduction programmes (CVRP) in the most 

dangerous areas of the urban environment. These will need to include community 

preparedness measures through public education using radio, street theatre, poster 

newspapers informal workshops and school curricula. The NGO community has 

taken the lead in this area but effective CVRPs require highly decentralised access 

to information and decision-making;


 The development of viable and enforceable regulations such as land use planning 

and building codes. However instead of enforcement by punishing those who who 

do not comply, a far more effective approach would be through the use of 

incentives and tax holidays or reduced insurance premia; and


 Governments need to set a good example Therefore all government buildings such 

as schools and post offices need to be structured to resist high wind impact, better 

fire protection, earthquake and flood proofing, etc.
 

The development of hazard resistant communities using partnerships between the 

private sector NGOs, local institutions and the local government (Davis, 2000). 
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To add to the understanding, the following issues were identified that need to be 

addressed by the government in order to reduce vulnerability and risk and improve 

safety of Urban and Rural Habitats in a seminar in May 2001. The following thrust 

areas were identified to evolve a concrete plan of action. 
 

 All new building constructions should have mandatory provisions for disaster 

mitigation and disaster resistant features for safety, against earthquakes and cyclones.


 To assess the hazard safety of existing buildings and to demonstrate and encourage 

owners for retrofitting/strengthening methods of unsafe buildings, particularly 

those where safety of large number of people is involved.


 To ensure that only qualified, licensed and/or accredited professionals (architects, 

engineers, contractors/builders/ developers) are engaged for planning, designing and 

constructing buildings and infrastructure through improved regulatory mechanisms and 

also to provide legal, unauthorised constructions in all urban sectors.
 

To ensure the highest level of professional participation with technologists, scientists, 

engineers, architects, geologists and seismologists, on all facets of human settlement 

development and creation of safe habitats against all natural and man-made disasters 

such as earthquake, cyclones, floods, landslides, fire, etc. 
 

Instrumentation for early warning against cyclones needs upgradation and 

modernisation for all its phases’ namely pre-cyclone watch, cyclone alert, and cyclone 

warning and post landfall outlook. The present initiative of the Department of Science 

& Technology on creating an appropriate network S-band Radar should be converted 

into a time bound national programme with assured funding. 
 

Telemetric instrumentation, an early warning against earthquake - induced landslides, 

which have been a very serious cause of concern virtually with every earthquake in our 

entire Himalayan belt, deserve to be encouraged and modern early warning systems 

should be installed on all hot-spots especially in strategic locations. 
 

Considering the large scale geo-climatological variations in different parts of the country 

with hilly terrains, mid-lands and coastal areas, the development and dissemination of 

region specific guidelines and user friendly brochures on application of disaster resistant 

technologies should be prepared and made applicable to each of the regions. 
 

Supporting Activities 
 

Supporting activities would be required by various organisations which will be called 

upon to perform their functions expeditiously and efficiently such as hazard monitoring 

organisations, R&D organisations, educational institutions, remote sensing, geographic 

information systems, bureau of Indian standards and the like. Large Scale Community 

Awareness programmes especially targeting the student community should be launched. 
 

Keeping in view the emergent need for adopting a holistic approach for disaster 

management at the state level the seminar recommends that all the state Governments 

should formulate and implement state level disaster management plans, for mitigation 

and reduction of vulnerability for natural calamities existing in each State. 
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5.5 INITIATIVES FOR RISK REDUCTION IN INDIA  
 

Significant for urban risk reduction have been initiated. For example the state 

government of Maharashtra with the support of the World Bank, the Department of 

International Development (DFID) and the UNDP has embarked on one of the most 

promising disaster centered plans in the world, with Mumbai fully integrated into the 

project. This plan includes the establishment of state wide emergency management 

centers, the development of disaster plans for all districts, community vulnerability risk 

reduction, and the training of officials at all levels at the government training centers for 

The Indian administrative service and the setting up of a disaster management 

information system (DMIS) 
 

The radius project was initiated with (1996) with the aim of identifying key cities at risk 

from earthquakes throughout Asia, and supporting seismic risk reduction programmes. This 

initiative is being administered by the IDNDR secretariat and progress was scheduled to be 

reported at the closing conference of the IDNDR in July 1999 in Geneva. 
 

The Asian Disaster Preparedness Center (ADPC) has promoted the Asian Urban 

Disaster Mitigation Programme (AUDMP) with multi hazard pilot projects being 

developed throughout the Asian countries. In India the focus has been on technological 

and industrial hazards with projects in Baroda and in Metropolitan Calcutta. 
 

USAID Initiatives 
 

The USAID has identified the following areas for support activity to the government of  
India: 

 

1) Facilitated and Expedited Reconstruction and Rehabilitation in Accordance with 

Sound and Equitable Standards 
 

2) It is critical to reestablish normalcy and livelihoods in affected communities as 

soon as possible, following a disaster. It is equally important to reestablish security 

and restore the functioning of basic institutions to meet critical needs and basic 

rights. Depending on resource availability and specific rehabilitation requirements, 

USAID will provide support to help rebuild social and physical infrastructure. This 

IR will support efforts to examine policies that affect the rehabilitation phase (e.g., 

those governing banking and insurance), and engage the GOI in increasing 

responsiveness to and equity for the needs of those most affected. 
 

Illustrative Activities: 
 

 Retro-fitting of public buildings, for example, schools, to be more earthquake 
resistant;


 Support for materials stockpiling for reconstruction inputs;


 Microfinance support for affected small-scale enterprises or the informal sector;


 Training programs for engineers and masons on how to build more disaster-

resistant structures; and


 Information system support to promote transparency and equity in GOI and private 
sector disaster response.
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3) Increased Community Preparedness to Mitigate and Manage Disasters 
 

Mitigation activities lead to long-term risk reduction, reduced loss of life and property, 

and more effective-and less expensive-response and rehabilitation. 
 

Illustrative Activities: 
 

 Community-level disaster planning;


 Drought mitigation;


 Public awareness and information campaigns;


 First responder training;


 Hospital preparedness;


 Exposure to “best practices” opportunities (in-country, regional, and international);


 Building code enforcement;


 Weather and flood forecasting; and


 Instituting early warning systems. 
 

5.6 CONCLUSION  
 

Vulnerability is a function of variability and distribution in physical and socio-economic 

systems, the limited human ability to cope with additional and sometimes accumulating 

hazard and the social and economic constraints that limit these abilities. The mitigation 

measures for the improvement and up gradation of the slums are as follows: 
 

1) The government should allot more funds to the slums and should take interest in 

the clearing and rebuilding of the slums. 
 

2) The Government should not allow growth of new slums in the city. 
 

3) Land-ownership should be given to those who occupied the government lands, long 

ago and land grabbers must be discouraged by punishment. 
 

4) The Government should take into the consideration the living conditions in slums 

and it should work efficiently and effectively to improve them. 
 

5) Public lavatories with water supply should be provided for those slums, which lack 

this facility to improve the sanitation and health conditions. 
 

6) Since the slum environment is one congestive, remedial action must be taken by 

the government to decongest it. 
 

7) Every slum should be provided with the basic infrastructure facilities.  
 

5.7 KEY CONCEPTS 
  

Slums :  Slums are shanty settlements commonly called ‘jhuggis’ 

 which arise mainly on the fringes of large metropolitan 

                                 towns.  These  are  also  referred  to  as  informal 

                                        settlements. As a matter if political exigency these are 



81 

 

 Risk Assessment and Vulnerability Analysis 

 

often regularised by the government which means 

granted legal status. 
 

Urbanisation 
 

: Growth of cities in response to industrialiastion is 

termed urbanisation. It has cultural implications in 

that it is associated with a way of life, which is 

mainly based on consumerism, and westernisation, 

which is very different from the traditional sedentary 

way of life. 
 

Technological disasters 
 

: A situation in which large number of people and 

infrastructure are directly and adversely affected by 

major industrial accidents, severe pollution 

incidents, (nuclear accidents, air crashes, major fires, 

and accidents (DMTP, 1994)  
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5.9 ACTIVITIES  
 

1) Urban slums in India are much vulnerable to natural disasters. Suggest measures 

for reducing vulnerability in these areas. 
 

2) Highlight driving forces of vulnerability of cities by quoting relevant examples. 
 

3) Write a note on issues in urban planning in India. 
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