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Abstract

Accession and management of natural
resources especially water has traditionally
been a prime responsibility of women. Climatic
stresses and extremes coupled with non-
climatic factors are reducing the per capita
availability of water in several parts of the
world including India. This is likely to enhance
the vulnerability of women who are hitherto
responsible  for water accession and
management. It is therefore important to
monitor the availability and management of
water across different regions. In order to
quantify water related vulnerability a contextual
water management tool called Water Insecurity
Index (WII) was used as modification of Water
Poverty Index developed by a group of
hydrologists in 2000. WII was quantified for
different states in India for two time slices 2000
and 2025.

The results showed that there is likely to be
overall reduction in water related vulnerability
in different states in India in 2025. However
large majority of states will continue to be
moderately or highly vulnerable to water
accession and management. It was also seen
that states with highest gender gaps in literacy
and high poverty rates were the most
vulnerable. Thus it is important to build
adaptive capacity of women to face climatic
stresses and extremes.

Key words: Climate Change, Water, Water
Insecurity Index, Women, Vulnerability
Emotional Intelligence Scale, Leadership

Introduction

Human activities since the beginning of the
industrial revolution have led to unprecedented
changes in the chemical composition of the
earth’s atmosphere, also leading to rising
temperature. During the past century, mean
world temperature has increased by 0.74°C
and it is projected that by 2100 global mean
temperature may rise by 0.3 to 4.8°C as per
different climate change scenarios [1]. It is well
documented that climate change is one of the
greatest ecological and  environmental
challenge of the present times. This is
supported by Climate Survey, 2017 of the
Indian Meteorological Department (IMD), that
extreme weather events, natural disasters and
a failure of climate change adaptation are the
three of the top ten environmental risks facing
humankind.

Due to climatic variability, it is projected that
rainfall will become more variable and
uncertain, leading to increased frequency of
droughts and floods. These in turn would have
an impact on the spatial and temporal
availability of water in many parts of the world.
Indian region generally shows the same trends
for temperature, heat waves, glaciers,
droughts and floods, and sea level rise as
predicted by IPCC [2]. As per Hadley Centers
Model Providing Regional Climates for Impact
Studies (PRECIS) simulations for 2020's,
2050's and 2080's, an all-round warming over
the Indian subcontinent is predicted. India will
face major climate changes by 2030 and has
been declared as one of the most vulnerable
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nations to climate change [3, 2]. Also as per
Climate Risk Index, 2017 India is ranked 6t
among most vulnerable nations to changing
extreme weather events. Studies have shown
profound impacts of climate change on forests,
water resources, health, agriculture, housing
and industry. However observational records
and climate projections provide evidence that
fresh water resources are the most vulnerable.
Thus, water is the primary medium through
which climate change impacts will be
recognized by humans and the environment [4,
5, 6]. However the impacts of climate change
are not felt equally, with women often bearing
the brunt of climate impacts.

Differential impacts of climate change on
women

Women in the developing countries play
multiple roles as providers, cultivators and care
givers to the family members. They are often
more vulnerable to disasters than men through
their  socially  constructed roles and
responsibilities, limited access to resources,
restricted rights, limited mobility and muted
voice in shaping decisions and because they
are poorer [7, 8, 9]. Climate change brings with
it droughts, floods, heat episodes,
deforestation and scarcity of natural resources
thus forcing women to spend additional time in
collection of freshwater, fodder and fuel wood
limiting their opportunities for education,
training  skill development and income
generation. This will lead to reinforcement of
traditional roles of women and will have inter-
generational implications on them. There are
both direct and indirect impacts of climate
change on women. The direct impacts
constitute increased extreme weather events
such as droughts, floods, heat waves,
cyclones, and hurricanes resulting in shortages
of natural resources especially water, fuel
wood. Since women are the prime mangers of
water along with fuel wood [10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21] Such shortages will
further force women to spend increased time in
meeting these resources for the family. These
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may lead to negative impacts on women, as
well as their livelihoods as they are forced to
cut down their time spent on productive
income generating activities [22, 23, 24, 25,
26, 27]. Also since girls most often help their
mothers in collection of water and fuel wood
thus negatively impacting education resulting
in decreased enrollment rates in school [28,
29, 30, 31, 32]. Besides this, the care giving
burdens of women magnify during climatic
extremes thereby further confining them to the
home [33, 34, 35, 36]. Due to gender norms,
women and girls often experience reduced
access to important life skills [37, 38, 39, 40].
Women are also more likely to have injuries
and fatalities in case of disasters [41, 42, 43,
44, 45, 46]. The indirect impacts of climate
change lead to increased epidemics,
decreased food security due to low crop
production, loss of species due to decreased
biodiversity. The gender-based distribution of
food also becomes magnified and acute during
extreme events of disasters [29, 47, 48]. Thus
there are numerous impacts of climate change
on women. On one hand, the inbuilt gender in
equalities in a society lead women to face
disproportionately larger impacts of climate
change as compared to men, on the other
hand, climate change tends to magnify existing
gender inequalities. It is important to point that
in India’s National Action Plan (NAPCC) to
Climate change women are mentioned as
vulnerable subjects to climate change.

Climate change driven impacts as well as
technological, demographic and  socio-
economic changes will have a negative impact
on the lives of people, more so women, who
are primarily responsible for management of
water for the household. In India, the per
capita annual availability of water was has
drastically reduced to 1545 m3 in 2011 from
5177 m3 in 1951 and is likely to further go
down to below 1140 m3/ year by 2050 [49, 50]
as against International threshold for water
stress pegged at 1700m® Research has
shown that on one hand, the demand for water
in the country is likely to rise significantly due
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to growing population and affluence but on the
other hand the water availability is declining.

It is thus expected that in the coming years,
problems of climate change coupled with
population pressures and developmental
imperatives will put increased pressure on
water as well as other resources. Since,
women are responsible for procuring natural
resources including water for the family, they
are likely to bear the maximum burnt of
climatic extremes and related environmental
adversities.

Water Management tools to characterize water
accession and management at household level
Several assessments of water resources
through physical sciences and hydrological
modeling are available. However, these do not
link the availability of water with human
resources as well as the socio-economic
drivers determining capacity of people to
access water and manage resources. Thus a
holistic approach is needed to address the
questions of water availability, and its
relationship to human and ecological needs.
Water Poverty Index (WPI) later extended to
Climate Vulnerability Index (CVI)) are such
holistic tools assessing the vulnerability to
water and climate related issues at the
household level [51, 52]. There are six
components of CVI namely Resources,
Access, Capacity, Environment, Use and
Geospatial characteristics. The ‘Resource’
component aims to capture the overall
availability of water. ‘Access to water’ includes
the access of population to safe drinking water
and sanitation as well as access to water for
other purposes. The ‘Use’ component focuses
on the consumption of water at the domestic
level, in industry and agriculture. ‘Capacity’ is
the ability of people to lobby for and manage
water and is interpreted in terms of education,
investment in the health sector and income.
The ‘Environment component combines
variables such as quality of water, sanitation
facilities and environmental degradation.
Geospatial’ component which describes the
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particular geographical characteristics of the
location that make it vulnerable.

Thus the present study has been undertaken
to quantify the vulnerability of women to
climate and water related insecurities at the
household level using an index ‘Water
Insecurity Index’ (WIl). The Index was
quantified for states and UTs in India for the
present scenario (2000) as well as for the
future (2025) scenario. Since research studies
indicate a clear linkage between gender and
water another objective of the study is to
examine the relationship between different
indices of human and gender development
with climate and water related insecurity.

Methodology
In order to calculate WII scores for different
states in India, six components (as stated
above) were used. All these components have
a number of subcomponents (in all 21 sub-
components were used). These were selected
on the basis of their suitability and feasibility of
obtaining data. Normalization method was
followed to compute the index values for each
sub-component. (For detailed methodology,
refer to [53]. In order to reflect the vulnerability,
each index value was subtracted from one to
arrive at the lack of resources, limited capacity
and access to water, inadequate use of water,
poor environment and climatic stresses. An
average of all these six values provided water
insecurity index, which (as well as its
components) ranged from zero (most secure)
to one (least secure).
The states were classified into four different
levels of water and climate related insecurity:

e Least vulnerable states

e Moderately vulnerable states

e Highly vulnerable states

e Extremely vulnerable states
Further for the purpose of comparison, WII
scores were also computed for two time slices
2000 and 2025. These calculations were done
using only those sub-components for which
projected values were available or could be
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computed based on the change rate of the
previous decade. As many as 14 sub-
components (out of 21) were used for
calculating projections of WII for the two time
slices 2000 and 2025. The projected values for
various indicators for the time slice 2025 were
taken from a variety of sources as indicated
(TABLE 1). The positive (+) or negative (-)
signs after the sub-component indicate if it was
considered as a positive or negative
parameter.

Table 1: Selected sub-components of CVI-WH
for 2000 and 2025

Component Sub-component
Resources # Average annual rainfall
2 Pér'cépita total
5Per capita length of rivers
Access C,Pe\rc;er\n population with
Capacity Literacy raté (+) )

¢ Life expectancy at birth

¢ Annual per capita

Environment | °Percent population with

TPercent slum population to

Use ®€Per capita ground water for

P€ Per capita ground water

Climate TPercent area affected by

TPercent area affected by

& Temperature rise (-)

a: values from IITM, Pune (2010),

population figures from General of India 2006, ¢ :

b:computed using

Computed using change rate from 1991-2001,¢ :
Registrar General of India 2006, © : Central Ground Water
Board, T : values are assumed to be same for 2000 and
2025
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Results

WII scores were calculated for different states
and Union Territories of India. There was
found to be a huge variation as the WII values
ranged from 0.36 in Goa and Pondicherry
(least vulnerable) to 0.69 in Jharkhand (most
vulnerable) indicating a wide variation in the
level of vulnerability of regions and populations
to water related stresses. On the whole, India
was highly vulnerable to water related stresses
with  WII value at 0.54. Quantifying the
vulnerability in terms of geographical area it
was found that only 1.7 percent area was least
vulnerable, 24.6  percent  moderately
vulnerable, 59 percent highly vulnerable and
the rest 14.7 percent was extremely
vulnerable. It was quite alarming to note that
more than 98 percent of geographical area of
India was moderately, highly or extremely
vulnerable to water related stresses.
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Figure 1: Level of vulnerability of states in India
for time slices 2000 and 2025

In the year 2025, a large majority of the states
and union territories (23 out of 35) are
projected to fall in the least vulnerable
category, occupying 37.7 percent of the
geographical area of India (TABLE 2).
However 11 states accounting for 52.8 percent
of geographical area in India will continue to be
moderately vulnerable to water and climatic
stresses. One state occupying 9.4 percent
geographical area will remain highly vulnerable
to climate induced water stresses.
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Table: 2 Vulnerability levels in terms of percent geographical area for (2000 and 2025)

Level of vulnerability Percent (%) area Percent (%) area 2025
2000
Least (upto 0.40) 6.5 37.7
Moderate (0.41-0.5) 29.7 52.8
High (0.51-0.6) 61.2 9.4
Extreme (>0.61 & above) 2.4 0

However, in 2025 for India, WIlI value is
projected to decrease from 0.53 in the year
2000 to 0.40 in the year 2025, Overall it is
alarming to note that in the future climate
(2025), 62 percent geographical area in India
will continue to be either moderately or highly
vulnerable to climate and water related
stresses, despite increased human capacity
and infrastructure development. One of the
major reasons for this would be climatic
stresses as a result of higher temperatures.
This will continue to have a negative impact on
women and young girls who are responsible
for water accession and management for the
family.

3.2 Linkages of water insecurity with indices of
development

In order to examine the linkages between
gender, water and development, the
relationships between WII and indices of

human and gender development were
computed.

3.2.1 Relation of WII with gender gap in
literacy:

The relationship of WII and gender gap in
literacy was examined since there s
considerable regional variation in male to
female literacy rate among the states in India
(Fig 3). The analysis revealed that the states
with high gender gaps in literacy, of the order
of 25-30 percent, such as Bihar, Uttar Pradesh
and Madhya Pradesh were among the most
vulnerable states to climate and water related

stresses. By comparison, Kerala had the least
gender differential in literacy of a little more

than 6 percent and was among the least
vulnerable states. In states with high incidence
of climatic vulnerability and water stresses, the
women including female children had to
struggle very hard to procure natural resources
required by their families for their lives and
livelihoods. Women had to perform drudgerous
tasks and in the process, there was neglect of
literacy, education, participation of women in
income generating roles or skill development
opportunities. Thus it is apparent by the above
analysis that reducing gender gaps in literacy
is very important to reduce the vulnerability of

families to environmental and climatic
stresses.
.
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Figure 2: Relationship between Gender gap in
literacy with WII

3.2.2 Relation of WII with percent people living
below poverty line
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There was a direct and linear relationship
between income poverty in different
states/union territories and their vulnerability to
climatic and water related stresses (Fig 3).
Jharkhand, the most vulnerable state had
more than 40 percent of its people living below
poverty line. Orissa, a highly vulnerable state
had more than 46 percent people living below
the poverty line. Similar was the case with
Bihar, Madhya Pradesh and Chhattisgarh. By
contrast, the well to do states such as Kerala,
Punjab and Goa with less people below
poverty line (6-15 percent), exhibited the least
vulnerability to climatic and water related
stresses. This is because higher income levels
of people enable them to avail better housing
with water and sanitation facilities, undertake
higher levels of education and enable them to
voice their opinion for availing water as well as
other rights thus reducing the vulnerability of
families.
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Figure 3: Relationship between percent

population living below poverty line with WII

Conclusion

The analysis has shown that there is likely to
be overall reduction in climate and water linked
insecurity in different states in India in 2025 as
compared to vulnerability in the year 2000.
However, a large majority of states will still
continue to be moderately or highly vulnerable
to climatic and water related stresses. Since
the women form a disproportionate share of
poor in developing countries and communities
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and are prime procurers and managers of
natural resources they are more likely to be
vulnerable to the effects of climate change in
the future. The results of study revealed that
tools such as WPI/WII can be used not only to
gauge the level of development in the water
sector at the household level but also can
provide insights into the specific vulnerabilities
of women and other socially differentiated
groups across different regions and serve as a
trigger for targeted action. It is very important
to build adaptive capacity of people especially
women in order to face climatic and water
related vulnerabilities and improve their quality
of life. This calls for more concentrated efforts
and investments in water sector. Building up
more artificial resources to tap and consume
water, water recycling, judicious use of water
as well as more efficient technologies to
maximize water efficiency, simple technologies
to access water and store water at the
household level. Besides, it is also important to
relook at gendered distribution of domestic
tasks, which overburden women with
drudgerous tasks. A change in mindset of
people towards gender just workloads is
required so that women have time freed up for
education, skill development, economic
empowerment and an enhanced status in
society.
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