
Vulnerability of poor women to climate
linked water stresses: Case study of slums

in capital city of India

Dr. Jagriti Kher and Dr. Savita Aggarwal

INSTITUTE OF HOME ECONOMICS

UNIVERSITY OF DELHI, INDIA

WORKSHOP ON STATUS OF CLIMATE SCIENCE AND
TECHNOLOGY IN ASIA-FOR IPCC AR6

15-16 November 2018



Water and Women
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Water sustains life - crucial for domestic, industrial and agricultural
purposes

Almost two-third population lacking access to clean water survive
on less than $2 a day.

Access to water: One of the components of Multi dimensional
Poverty Index (MPI)

SDGs- Goal number 5 deals with achieving gender equality
whereas goal number 6 focuses on ensuring access to safe water
and sanitation facilities for all

Time spent studies conducted over a period of 30 years: Women
spend considerable amount of time to meet Practical gender Needs
(PGNs) including water collection and neglect their Strategic Gender
Needs (SGNs) of education and skill development.

Globally women spent 200 million hours each day collecting
water (WHO/UNICEF, JMP, 2010)
Girls share the temporal and physical burden of water collection.



Vulnerability of urban poor to climate change
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Global mean surface temperature for the decade (2006-2015) was
0.87oC higher than the average over the 1850-1900 period (IPCC, 2018)

India: Annual mean temperature showed warming of 0.56oC over the
period (1901-2007) and it is predicted to rise by 3.5oC to 4.3oC by the
end of the century (MoEF, 2012)

Per capita availability of water is likely to decline in future (MOWR,
2012 )

Urbanization rate in India is 1.1 percent as compared to the global
average of 0.9 percent (UNDESA, 2014)

By 2030 rapidly rising slum population will make India look like a giant
slum (McKinsey Global Report, 2010)

Lack of adequate housing, poor access to basic services, low or no
education and limited income makes slum highly vulnerable, women will
be most vulnerable



Present study
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 HDI/MPI assess overall development but do not capture water
related poverty problems

 Need for a holistic water management index/tool integrating
physical availability of water, capacity of households/
communities to access and utilize water

 Water Poverty Index, (WPI) Climate Vulnerability Index (CVI): holistic
water management tools developed in 2002 and 2005

 These indices were modified to CVI-WH for India (Climate vulnerability
Index for water at the household level) to reflect the vulnerability of
families to water availability and it’s management at the household
level

 Statistically defined sample of 300 families was used for the
study. The data was collected in slums across five regions of
National Capital Territory of Delhi (NCT)

 The number of households selected from each region was
proportionate to the percentage of slum clusters present in that
region.
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Components Sub-components

Resources
 Average annual rainfall, Number of rainy days
 Per capita annual replenish able ground water, length

of rivers. Percent area irrigated by canals & tanks

Access  Percent population with access to safe water supply
and safe location of water source

Capacity
 Literacy rate, Matric/Secondary but below graduate
 Life expectancy at birth and Per capita annual income

Environment
 Percent population with access to safe toilet and

bathroom facilities. Percentage of wastes treated in the
city. Percent population living in slums

Use  Per capita annual ground water used by domestic ,
industrial sectors and agriculture sector

 Percent of net irrigated area to net sown area
(NIA/NSA)

Geospatial/ Climate  Percent area affected by droughts and floods

Components and sub-components of CVI-WH



Computation of CVI-WH
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Normalization method
The sub-components: Negative  and positive
Index value (Xin) = (Xein - Xi (min)) / (Xi (max)-Xi (min)) {For
positive indicators}
Index Value (Xin) = (Xi (max) - Xein) / (Xi (max)-Xi (min)) {For
negative indicators}
Index value of a component computed by averaging the
sub-components

CVI-WH=
{ (1- IR) + (1- IA) + (1- Ic) + ( 1- I E) +(1- I U) +(1- I g)}

6
The index values of CVI-WH ranged from zero (least
vulnerable) to one (most vulnerable)
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Quantitative, Qualitative data collection



Poor urban women & girls struggle to collect water
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Major Findings
 Majority of the women (78%) were illiterate, 19% studied up to primary level and less

than 2% had any form of higher education.
 The water source for 73% of the families  was tap water supplied by the local water

authority at community point.
 Water collection was the prime responsibility of the women (almost 90%) especially

younger women. Girls also helped in water collection
 More than 90% of the women were spending  up to 4 hrs per day in water collection
 Majority (66%)  of the women were making more than 6 trips daily to collect water
 Timings of water supply were very erratic and fluctuated causing hardship to women
 People reported multiple problems during water collection: high tap to user ratio, long

queues, low water pressure, time expenditure, eve teasing, fights & conflicts.
 During water stress periods, women coped up by spending less time on household work,

taking help of children, cutting down time on income generating activities and cutting
down leisure time.

 Most families lived in a dismal state of environment as only 4% had safe toilet facilities,
majority of the respondents were using community toilets and were also practicing open
defecation.



Variation in Climate Vulnerability Index for Water at the Household

Level  (CVI-WH) across different regions of Delhi
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Location of slums in
Delhi

Inadequate
access

Limited
capacity

Poor
environment

Inadequate
use

CVI-WH

North Delhi 0.27 0.71 1.00 0.58 0.62

South Delhi 0.38 0.70 1.00 0.61 0.65

Central Delhi 0.26 0.70 1.00 0.60 0.62

East Delhi 0.22 0.71 1.00 0.61 0.62

West Delhi 0.50 0.71 1.00 0.61 0.67

Delhi Slums
(average)

0.33 0.71 1.00 0.6 0.63

Delhi 0.04 0.24 0.22 0.48 0.36



Comparison of CVI-WH in Slum areas in Delhi with rest of
Delhi
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Conclusion
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CVI-WH is important tool for monitoring water availability at different
spatial scales: Prioritizing the needs for interventions in the water sector.

Poor slum women and children highly vulnerable to climate and water
linked stresses because of their prime role in water accession and
management.
Situation is not likely to improve: High levels of urbanization, climatic
changes, population growth, and no significant changes in gendered
distribution of household responsibilities.

Huge gender based inequalities exist in India reflected by low ranks in
gender related development indicator- GII (125 rank out of 188 countries)
and GGI (87 rank out of 144) (UNDP, 2016 & WEF, 2017)

To meet goals of gender equity and equality in society it is important to pay
special attention to the provision of PGNs of women.

It is extremely important to enhance the adaptive capacity of women to
face challenges posed by climatic & non-climatic drivers and equip them to
lead climate resilient lives.



THANK YOU
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