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The experiment was conducted during January–March, 2021 at Ernakulam district of Kerala state, India to study the 
livelihood vulnerability of small-scale coastal fisher households to climatic hazards in a gendered perspective. The state 

of Kerala along the south west coast of India has been identified as one of the climate vulnerable hotspots threatened by 
extreme events including sea level rise. Coastal fisher communities across the world are highly vulnerable to climate change 
in view of the dependence on fishery-based livelihoods, depletion of marine resources, low resource possession, lack of fishing 
rights and other environmental hazards. Considering the low resilience of women to climate change, gender-based livelihood 
vulnerability assessments are essential for effective decisions on adaptation strategies within the constraints of local resources 
and infrastructure. The paper depicts the results of the gendered vulnerability assessment of small-scale fisher households in 
Ernakulum district of Kerala state. A composite livelihood vulnerability index (LVI) was developed based on the data on 400 
small scale fisher households. The LVI was constructed across 8 major components consisting of socio-demographic particulars, 
health, water, food, natural and physical capital, financial capital, social capital and climate hazards. The results indicated that 
female-headed households had higher vulnerability (LVI-0.40) compared to male -headed households (LVI-0.37) and suggest 
the need for gender inclusive approach in the national, state and local level action plans on climate change adaptation and 
disaster-risk reduction programme.
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1.  INTRODUCT ION 

Coastal states of India have been affected by frequent 
climate-induced natural disasters such as cyclones, 

floods, droughts and other related hazards in the recent 
decades (Kantamaneni et al., 2022). Kerala state located in 
the south west coast of India has been identified as one of 
the climate vulnerable hotspots in the country. The intensity 
of tropical cyclones has been exacerbated by climate change 
and the state witnessed several catastrophic disasters induced 
by climate change related extreme weather events causing 
severe disruptions to the lives and livelihoods of the people. 
The cyclone Okhi in 2017, flash floods in 2018 and cyclone 
Tauktae in 2021 severely affected the livelihoods of coastal 
people in the state (Punya et al., 2021; Walia and Nusrat, 
2020). The Indian Network for Climate Change Assessment 
(INCCA) projected that one-meter sea level rise could 
inundate 169 sq. km of the coastal region surrounding 
Ernakulam district (Anonymous, 2010). Climate change 
is assumed to cause disproportionate impacts on people 
dependent on natural resource-based livelihoods particularly 
on small scale coastal fishers dependent on fishery-based 
livelihoods (Alig, 2011; Olsson, 2014; Aswathy et al., 
2023). Several authors studied the vulnerability of rural 
livelihoods to climate change and extreme events in different 
regions using indicator based approach (Hahn et al., 2009);  
Mainali and Pricope, 2018; Nguyen et al., 2018;  Zacarias, 
2019; Venus et al., 2020; Shahzad et al., 2021; Suryanto 
and Rahman, 2019; Das et al., 2020; Mekonen and Berlie, 
2021; Qin et al., 2022). Patidar et al. (2018) suggested 
the suitability of livelihood assessments in addressing 
actual vulnerabilities and threats faced by marginalised 
sections of the population such as tribal communities in 
India. Khan et al. (2022) identified the adaptive capacity 
indicators that affect the livelihood vulnerability to climate 
induced disasters in southwest coastal region of Bangladesh. 
Mengistu (2022) assessed the factors contributing to 
vulnerability and coping strategies in North Western 
Ethiopia. However limited research focussed on assessing 
the impacts and vulnerability of fishermen communities in 
relation to climate change impacts (Morand et al., 2012; 
Geetha et al., 2017, Mohammed et al., 2017; Islam  et al., 
2014; Panpeng  and Ahmad, 2017; Gómez et al., 2021; 
Sreya et al., 2021). 

Climate change   related environmental stresses and disasters 
cause differential impacts on men and women depending on 
the extent of physical, social and human capital they own 
and women and children are particularly more prone to the 
adverse effects in view of the differential adaptive capacities, 
in equality in access to financial capital, productive resources 
and livelihood options (Goh, 2012). Several studies 
suggested that vulnerabilities related to climate change and 
its impacts on communities are gendered. (Bunce and Ford 

2015; Morchain et al., 2015; Yadav and Lal, 2018; Basiru 
et al., 2022; Habib et al., 2022). Women’s empowerment 
and equality still remain as challenges in the fisheries and 
aquaculture sectors and climate change induced disasters 
further worsen the gender bias and economic marginalisation 
of coastal women (Gopal et al., 2017; Defiesta and Badayos-
Jover, 2014). Nevertheless, very few studies focussed on 
the gendered impacts of climate change and disasters of 
coastal communities and there is dearth of knowledge on 
differential impacts of climate change on men and women 
(Nahian et al., 2013). Assessing the gender differences in 
vulnerability and adaptive capacity will enable in developing 
effective climate change adaptation and mitigation plans. 
In this backdrop the present study was undertaken with 
the aim of assessing the livelihood vulnerability of coastal 
fisher communities in a gendered perspective in Kerala state 
in Southern India. The study employed the sustainable 
livelihood framework for developing a composite livelihood 
vulnerability index.

2.  MATERIALS AND METHODS

The experiment was conducted during January–
March, 2021 at Ernakulam district (10.0718° N and 

76.5488° E) of Kerala state, India. Field research was 
conducted to collect data from coastal fisher households 
in Ernakulam district using a pre- tested interview 
schedule. The respondents consisted of male and female 
headed households of fishermen communities residing 
in the marine fishing villages of Ernakulam district 
(Figure 1). Ernakulam district is an important maritime 
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Figure 1: Study area (Ernkulam district of Kerala state)
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district with a total of 44,352 marine fishermen families 
and contributing 22% of the marine fish landings in the 
state (Anonymous, 2022). The small scale fisherfolk in 
the district predominantly operate inboard and outboard 
fitted ring seiners and outboard gillnetters. The small scale 
marine fisherfolk in the district are affected by resource 
depletion, competition from mechanised fleet and marine 
pollution in addition to climate change induced sea 
erosion, coastal flooding and catastrophic cyclonic storms 
which affect their livelihood sustainability.

One of the most commonly used methods to assess 
vulnerability and resilience to climate change is the 
construction of vulnerability index. The livelihood 
vulnerability index employed in the study is based on the 
Sustainable Livelihoods Approach (SLA) used by the 
United Nations. Livelihood comprises the capabilities, assets 
and activities required for making a living by an individual 
or a group of people. The Sustainable Livelihood approach 
uses the five livelihood capital assets such as natural, social, 
financial, physical, and human capital to design development 
programmes (Chambers and Conway, 1991; Serrat, 2017). 
The ability to cope with and recover from external shocks 
depends on the livelihood assets owned, controlled or 
accessed by the households (Lal et al., 2009).

The indicators of LVI used to assess the vulnerability of natural 
resource-based livelihoods varied with regions/sectors. 
Hahn et al. (2009) estimated climate change vulnerability 
in Mozambique and the composite vulnerability index 
developed consisted of socio-demographics, livelihoods, 
social networks, health, food and water security, natural 
disasters and climate variability. Numerous studies adopted 
the five livelihood assets for the construction of livelihood 
vulnerability index in the farming sector (Mainali and 

Pricope, 2018; Shah et al., 2013; Nguyen Thi et al., 2018; 
Shahzad et al., 2021; Venus et al., 2020; Etwire et al., 2013; 
Madhuri et al., 2014). LVI was employed for vulnerability 
assessments in the fisheries sector also (Morand et al., 2012; 
Orencio and Fujiii, 2013; Islam et al., 2014; Daniel, 2019; 
Etongo and Arrisol, 2021). Some of the recent assessments 
included financial assets, land tenure and sanitation facilities 
under the LVI components (Huynh and Stringer, 2018; 
Daniel, 2019). The Intergovernmental Panel on Climate 
Change (IPCC) method developed in 2007 assessed the 
livelihood vulnerability in terms of exposure, sensitivity and 
adaptive capacity (Shyam et al., 2018; Sahana et al., 2019). 
The Anonymous (2014) framework defined vulnerability 
as a pre-existing characteristic property of a system and 
used sensitivity and adaptive capacity indicators which are 
hazard specific to assess the vulnerability (Anonymous, 
2014). Index based assessments on gendered vulnerability 
to climate change are very limited (Alhassan et al., 2018).  

The present study adopted the methodology developed by 
Hahn et al. (2009) for gendered vulnerability assessment 
and modifications to the methodology was done by 
including physical and financial capital under the major 
components. Few sub components such as access to toilets 
at home, toilets non-usable during climate hazards, access 
to medical insurance/ health cards, insurance to houses and 
fishing equipments, and poor-quality water during climatic 
hazards were also included (Table 1). The eight major 
components used were socio-demographic particulars, social 
capital, health, access to food, access to water, natural and 
physical capital, financial capital and exposure to climate 
hazards these major components were derived from 39 sub 
components.

Table 1: Major and sub-components of the livelihood vulnerability index

Sl. 
No.

Major components/ Sub 
components

Description Unit

I. Socio-demographic   

1. Education of the household 
head

Percentage of households in which household head had below primary level 
education or illiterate

%

2. Dependency ratio Ratio of the number of household members in the age group <15 and >65 
years to the number of members between 16 and 64 years

Ratio

3. Knowledge on climate change Percentage of households where the head does not have any knowledge on 
climate change

%

4. Employed members Inverse of number of employed members in the household Ratio

II. Health

5. Distance to the primary health 
centre

Average distance to the primary health centre km

6. Chronic illness Percentage of households having members with chronic illness %

7. Climate change related illness Percentage of households having members with climate change related illness %

Table 1: Continue...
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S l . 
No.

Major components/ Sub 
components

Description Unit

8. Leave due to illness Percentage of households where members took leave due to illness %

9. Medical insurance Percentage of households without medical insurance or health card %

10. Access to toilets Percentage of household without toilets %

11. Toilets non-usable during 
climatic hazards

Percentage of household in which toilets become non-usable during floods 
or other disasters

%

III. Access to water

12. Source of water Percentage of households without piped water for household use %

13. Adequate supply of water Percentage of households without adequate supply of water %

14. Poor quality water during 
floods or other climatic hazards

Percentage of households receiving poor quality water during floods %

IV. Access to food

15. Food sufficiency Percentage households which are food insufficient %

16. Number of months food 
insecure

Average number of months households are food insecure Count

17. Households don’t process fish Percentage of households not processing fish for future use %

18. Availability of fish for 
consumption

Percentage of households not getting enough fish for consumption %

19. Households do not undertake 
farming

Percentage households do not undertake any farming activity %

V. Natural and physical capital

20. Land tenure Percentage of households without ownership of land %

21.  Housing Percentage of households without concrete houses resistant to disasters %

22. Electricity Percentage of households which are not electrified %

23. Cooking gas Percentage of households without cooking gas %

24. Consumer durables Percentage of households not possessing at least 3 items of consumer durables %

25. Insurance to house / fishing 
equipments

Percentage of households without insurance to house / fishing equipments %

VI. Financial capital

26. Household income below 
poverty line

Percentage of households with annual income less than ₹27,000 (Amount 
fixed based on poverty line values for household income in India)

%

27. Access to credit Percentage of households without access to credit %

28. Access to formal credit Percentage of households without access to formal credit (banks, cooperatives 
or other institutional sources)

%

29. Savings Percentage of households without savings %

30. Social security measures Percentage of households not receiving any social security pension %

31. Households without non-
fishery-based income 

Percentage of households without any non-fishery-based income source %

VII. Social capital

32. Average receive-give ratio Ratio of the number of types of help received by the household in the past 
month +1 to the number of types of help given by the household in the past 
month+1 

Ratio

Natarajan et al., 2025
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S l . 
No.

Major components/ Sub 
components

Description Unit

33. Households didn’t approach 
local institutions/ leaders for 
assistance in the last 12 months

Percentage of households reported they haven’t approached local institutions/
leaders for assistance in the past 12 months

%

34. Membership in societies Percentages of households without membership in cooperatives, fishermen 
societies, Self-help groups (SHGs) etc.

%

VIII. Exposure to climate hazards

35. Number of climatic hazards 
reported by the households

Average number of climatic hazard events reported by the households in 
last three years

Average

36. Households suffered accidents 
to members due to climatic 
hazards

Percentage of households suffered accidents due to climatic hazards %

37. Households not receiving 
hazard warnings

Percentage of households didn’t receive hazard warnings %

38. Proximity of houses to shoreline Percentage of households located within 100 m from the shoreline %

39. Households suffered loss of 
physical assets

Percentage of households suffered loss of physical assets due to climatic 
hazards

%

The livelihood vulnerability was assessed in a gendered 
perspective and data were collected from 400 small scale 
coastal fisher households consisting of 340 males headed 
and 60 female headed households. The villages selected for 
the study were dominated by coastal fisher communities, 
small scale fish workers in the fishing allied sector and 
daily wage workers. The small-scale fisher households in 
the fishing villages of Ernakulam district were purposively 
selected as these fishing villages were severely affected by 
climatic hazards. Female-headed households are those 
households wherein the household head is female, who are 
either widows, divorced or separated, those who have never 
married, and those who are married but husband stays away 
from the house for more than 6 months. 

Each subcomponent in the LVI was measured in different 
scales and hence standardisation of the index was done 
(Hahn et al., 2009).

Standardized value (Indexsc)=(Sa-Smin)/(Smax-Smin) .........(1)

Where  Indexsc is the index for each sub component Sa 
the actual value of the component in the sample Category, 
Smax is the maximum value of the component in the total 
sample and Smin is the minimum value of the component 
in the total sample. Through this method, all indicators 
were standardized to values between 0 and 1. After each 
subcomponent was standardized, the sub-components 
were averaged using (2) to calculate the value of each major 
component.

Msd=∑
n

i=1 indexsdi .............................................................(2)

Where Msd is the major component (eg.socio-demographic 
particulars) consisting of n subcomponents 

The LVI was then calculated from the average of the eight 
major components

LVI=(∑n
i=1 WMi Mci)/(∑

n
i=1 WMi) ...................................(3)

Where WMi is the weight of each major component, n is 
number of major components which constitute LVI and  
Mci is the index for each major component. The weight for 
each major component is the number of subcomponents 
which constitute the major component. Vulnerability index 
developed ranged between 0 and 1, with 0 representing low 
vulnerability and 1 for high vulnerability.

3.  RESULTS AND DISCUSSION

The vulnerability with respect to different subcomponents 
were assessed based on the results of the analysis. The 

vulnerability of small-scale fisher households to climatic 
hazards were assessed with respect to the eight indicators 
consisting of socio-demographic, health status, access to 
water, access to food, access to natural and physical capital, 
financial capital, social capital and climatic hazards and 
discussed in the subsequent sections. Both male headed 
and female headed households in the study area showed 
higher vulnerability with respect to access to water (0.51 
for MHH and 0.61 for FHH) and social capital (0.4 for 
MHH and 0.54 for FHH) (Figure 2). Among the major 
indicators contributing to livelihood vulnerability, health 
status had the least score for both MHH and FHH (0.23 
and 0.22).  Among the various sub indicators, households 
do not undertake farming or processing of fish under 
access to food component and insurance to houses/fishing 
equipments received the highest score for both categories 
of households.

 International Journal of Bio-resource and Stress Management, 16(4): 01-13
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Figure 2: Livelihood vulnerability radar diagram of male 
headed and female headed households
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3.1.  Socio-demographic particulars

The marine fisheries in the state is open access and 
regulations exists in the form of seasonal fishing ban, 
control of juvenile fishing and mesh size regulations. The 
marine fish landings in the state showed a consistent 
decline after 2014 with drastic decline in the catch of 
small pelagic fish such as Indian oil sardine which was a 
prominent resource in the marine fisheries of the state. 
The decline in oil sardine catches adversely affected the 
livelihood security of small scale fisherfolk depended on 
this fishery for livelihood. The marine fish production in 
Ernakulam district showed a decline from 145,395 t in 2011 
to 79,819 t in 2020. Fishing was the primary occupation of 
the male headed household respondents and opportunities 
for livelihood diversification was limited. Majority of the 
female headed household respondents were involved in 
fishing allied activities such as fish marketing, fish drying 
or shrimp peeling. Few of them worked as housemaids or 
in the services sector. 

The average age of the household head of male headed 
households was 51 years compared to 56 years in the case 
of female headed households. Though the family size of 
female headed households was smaller than male headed 
households, the number of dependent members were more 
in the case of FHH. Fifty seven percent of the female 
heads of the female headed households were widows 
whereas 35% were either separated or divorced and 8% had 
their husbands staying away from the house for more than 
6 months. The female headed category had 3.3% of the 
respondents illiterate, 53.3% with primary level education, 
21.67% with upper primary and 13.33% with high school 
level education compared to 0.88%, 37.45%, 34.41% and 
21.47% respectively in the case of MHH.

The fisherfolk communities in the study area mostly 

comprised Latin Catholics (Christian) and Araya (Hindu) 
communities coming under socially and educationally 
backward communities (SEBC) of the state. The small-
scale marine fishers in the state were among the most 
marginalized sections of the population. Though the 
state performs well in terms of percapita gross domestic 
product and human development index, the development 
indicators for small scale fisherfolk in the state were low 
compared to other sections of the society (Sheeja et al., 
2023).

Education of the household head, dependency ratio and 
knowledge on climate change and number of employed 
members were included under the socio-demographic 
components for construction of the vulnerability index 
and female headed households showed more vulnerability 
to this component. Since the fisher communities live very 
close to the sea and primarily dependent on fisheries for 
livelihood, they are more prone to climate change hazards 
such cyclones, sea erosion, coastal flooding etc. which 
affect their lives and livelihoods. More than 70 percent of 
the respondent households were located 100 m within the 
shoreline. The male fisher respondents in the study area due 
to their continuous interaction with the sea were well aware 
of the climate change impacts and reported warming of the 
sea, erratic rainfall, sea level rise, strong winds, high waves, 
coastal flooding, reduction in the availability of certain 
species of fishes and changes in ocean currents in the recent 
past as climate change related phenomena. The fishing days 
also reduced due to erratic monsoon and frequent warnings 
put restrictions for venturing into the sea. The knowledge on 
climate change received a score of 0.75 for FHH. Seventy 
five percent of female headed households were reported to 
have no knowledge on climate change (Table 2).
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Table 2: Demographic particulars

Demographic particulars Standardised score

MHH FHH

Dependency ratio 0.20 0.23

Education of the household head 0.38 0.57

Knowledge on climate change 0.30 0.75

Employed members 0.60 0.69

Index 0.42 0.56

3.2.  Health status

Health status scored the least for both categories of 
households among the major indicators contributing to 
livelihood vulnerability. Similar finding was reported in 
the case of community vulnerability to climate change at 
a coastal municipality in southern Mozambique (Daniel 
2019). The female headed households were less vulnerable 
in the case of health status as chronic illness and climate 

Natarajan et al., 2025
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change related illnesses were less (Table 3). Availability of 
toilets and toilets becoming non-usable during floods or 
other natural disasters was also included as sub components 
under health status as these components had impact on 
the health of the household members. Although most of 
the MHH and FHH possessed toilets, these tend to be 
non- usable during floods or sea water intrusion caused by 
frequent cyclones in the study area. The women members 
of both categories of households faced several issues related 
to personal hygiene including poor quality water, toilets 
non-usable during floods and difficulties with respect to 
changing sanitary napkins during floods or other natural 
disasters. 

There is evidence based on studies across the world 
that women empowerment and gender equality has 
contributed to improving household food and nutrition 
security and reducing child malnutrition. Women are 
more capable than men in terms of the ability to use and 
allocate the available resources to ensure food security for 
their families (Ibnouf , 2009; Anonymous, 2011). Most 
of the male headed households in the study area largely 
rely on fisheries for subsistence and consistent decline in 
fishery resources and income might have affected the food 
security of the households. 

Table 3: Health status

Health status Standardised score

MHH FHH

Distance to the primary health centre 0.39 0.37

Chronic illness 0.17 0.05

Household members took leave due 
to illness

0.18 0.05

Climate change related illness 0.05 0.02

Medical insurance 0.48 0.57

Access to toilets 0.06 0.07

Toilets non-usable during climatic 
hazards

0.30 0.40

Index 0.23 0.22

Table 4: Access to food 

Access to food Standardised score

MHH FHH

Percentage households which are food 
insufficient

0.11 0.15

Number of months food insecure 0.21 0.06

Households don’t process fish 0.93 0.95

Availability of fish for consumption 0.23 0.10

Households do not undertake farming 0.92 0.97

Index 0.48 0.45

Table 5: Access to water 

Access to water Standardised 
score

MHH FHH

Households without adequate supply 
of water

0.68 0.77

Households not having access to piped 
water

0.17 0.27

Poor quality drinking water during floods 0.69 0.78

Index 0.51 0.61

3.3.  Access to food

The access to food component in the study was calculated 
based on food sufficiency, number of months in a year 
the households were food insecure, households getting 
enough fish for consumption, households processing 
fish and households undertaking any farming activity. 
Food insufficiency in this study is determined based on 
the number of households in which the family members 
didn’t get at least three meals day-1. The food insecurity 
was measured by the number of months the households 
couldn’t consume different varieties of nutritious foods 
which they actually wanted to consume during the year 
preceding the survey. The marine fisher households rarely 
undertook farming activity as the coastal areas where they 
reside were not suitable for cultivating many of the crops.

Female headed households in the study area showed less 
vulnerability with respect to access to food as the number 
of months with food insecurity was less (Table 4). With 
consistent decline in fish catch the MHH with limited 
livelihood opportunities tend to be more food insecure, 
whereas livelihood diversification opportunities made 
female headed households to be more food sufficient. 

3.4.  Access to water

Vulnerability with respect to water access was more for the 
FHH. Eighty three percent of male headed households had 
access to piped water supply compared to 73% in the case of 
FHH. Sixty seven percent of MHH reported insufficient 
water supply in contrast to 77% FHH reporting water 
scarcity. Sixty nine percent of male headed households 
reported poor water quality during floods or seawater 
incursion whereas 78% FHH reported deterioration in 
water quality during floods (Table 5). There is acute water 
scarcity in several parts of Ernakulam district during the 
summer months and coastal fishing villages are the worst 
affected. The water scarcity also triggers waterborne 
diseases in the district. 

Coastal states in India will be impacted by sea water 
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intrusions along with increasing salinity in groundwater 
systems. Since many of the coastal districts in the Kerala 
state are already below the mean sea-level, sea water 
intrusion due to climate change events lead to salinity in 
coastal ground water. Rising temperature, increased salinity 
of grounder water due to seawater incursions and flooding 
due to climate change has affected the water security and 
quality of water in many regions which may be aggravated 
with the future climate change events. Measures are 
necessary for ensuring water security through rain water 
harvesting systems, water efficient crops and cost-effective 
technologies for water recycling, purification and water 
conservation measures for addressing the future water 
security challenges in the context of climate change.  

3.5.  Natural and physical capital

The physical and financial capital indicators are very 
important in the case of livelihood vulnerability assessments 
as the low asset possession make the vulnerable sections 
of the population with low coping strategies to mitigate 
climate risks (Cannon, 2002; Sabarwal et al., 2010). 
Only 37% of the houses of FHH were made of concrete 
structures and 90% of households had no insurance facility 
either to houses or fishing equipments which made them 
more vulnerable in the case of ownership of physical 
assets. All respondent households in the study area were 
electrified and had communication facilities such as mobile 
phones or televisions. However more than 80 percent 
of the households lacked insurance to either houses or 
fishing equipments (Table 6). Coastal hazards impact the 
livelihood of fishers by way of loss of or damage to fishing 
crafts or gears, decline in fish catch, in addition to causing 
death and injuries to the fisherfolk. The government of 
Kerala undertakes several risk mitigation measures by 
providing sea safety equipments, conducting sea rescue 

Table 6: Natural and physical capital 

Natural and physical capital Standardised 
score

MHH FHH

Land tenure 0.00 0.02

Housing quality( respondents not having 
concrete houses)

0.50 0.63

Households without atleast 3 durable 
assets

0.73 0.85

Households without insurance to house 
/ fishing equipments

0.82 0.90

Households without electricity 0.00 0.00

Households without cooking gas 0.01 0.00

Index 0.34 0.40

Table 7: Financial capital

Financial capital Standardised 
score

MHH FHH

Household income below poverty line 0.01 0.23

Households without credit access 0.23 0.23

Households without access to  formal 
credit

0.58 0.70

Households  without  savings 0.54 0.32

Households without social security 
pension

0.80 0.40

Households without non-fishery based 
income

0.54 0.38

Index 0.45 0.38

operations and providing life and accident insurance 
coverage. However, the existing insurance schemes for 
fishers in the state cover only death, accident and total 
vessel loss and do not cover losses due to declining catch 
and damage to equipment, vessels or infrastructure (Shinoj 
et al., 2017).

3.6.  Financial capital

The financial capital component included credit access, 
access to formal credit, savings, percentages of households 
below poverty line and access to social security pensions. 
The vulnerability index values varied from 0.45 for MHH 
to 0.38 for FHH. The access to institutional credit was 
limited for the female headed households (Table 7).  
The major social security and protective schemes in the 
fisheries sector consists of saving cum relief scheme, 
group insurance, personal accident insurance and pension 
schemes. Eventhough these schemes are not directly linked 
to climatic hazards, they provide protection to the fishers 
during lean fishing seasons and protection against accidents 
or deaths. The savings and relief schemes are intended 
to provide off season relief to fishermen. The scheme is 
operated through equal contributions from beneficiary 
fishermen, state and central governments. An amount of 
` 1800 is released to the fishermen in 3 instalments during 
lean season (www.fisheries.kerala.gov.in). In the present 
analysis only the social security pensions were included 
under the financial capital component. The social security 
pensions available to fisher households consists of old age 
pension, pension for widows and unmarried females, and 
pension for physically challenged persons. 

3.7.  Social capital

The vulnerability index values were 0.40 for MHH and 0.54 
for FHH for the major component social capital. Eighty 
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five percent of FHH didn’t approach any local leaders for 
assistance in the past year compared to 76%   in the case of 
MHH (Table 8). Analysis of economic vulnerability in the 
context of climate variability in South Africa also reported 
that access to social networks and social capital are limited 
in the case of female headed households as female heads 
refrain from seeking help from others (Flato et al., 2017).

The existing patriarchal social structure among the fisher 
communities in the state restricts the women access to 
various resources including ownership of land, housing 
and possession of physical, financial and social capital 
assets which enhance their vulnerability. The knowledge 
on financial resources as well as government schemes 
are also limited to the women. Most often the access to 
physical and financial capital through government schemes 
are influenced by political contacts. Lack of political power 
and social contacts restrain women to access government 
schemes. Among the female headed households 88.33% 
reported difficulties in access to government schemes. 

Table 8: Social capital 

Social networks Standardised 
score

MHH FHH

Average receive-give ratio 0.35 0.34

Households didn’t approach local 
institutions/ leaders for assistance in the 
last 12 months

0.76 0.85

Households without membership in 
societies 

0.07 0.42

Index 0.40 0.54

Table 9: Climate hazards 

Exposure to climate hazards Standardised 
score

MHH FHH

Number of climatic hazards reported by 
the households

0.32 0.32

Households suffered accidents to 
members due to climatic hazards

0.02 0

Households not receiving hazard 
warnings

0.06 0.15

Proximity of houses to shoreline 0.8 0.72

Households suffered loss of physical 
assets

0.23 0.37

 Index 0.28 0.31

3.8.  Climate hazards

 The climate hazards subcomponent was assessed based 
on the average number of climatic hazard events such 
as sea-level rise, cyclones, floods, rise in temperature 
etc. reported by the households in last three years. The 
member of households suffered climate hazard related 
accidents/ deaths, household without hazard warnings and 
proximity of the houses to shoreline were also included 
under exposure to climate hazard component (Table 9).

The results of the analysis indicated that the female headed 
households showed higher vulnerability ((LVI-0.40) 
compared to male headed households (LVI-0.37). The 
results also pointed out that, female headed households 
had limited access to land, water and social capital which 
had contributed to their higher vulnerability compared 
to MHH. Similar finding was obtained on the economic 
vulnerability assessment of small-scale fisher households 
in Thrissur district of Kerala state where female headed 

households showed significantly higher vulnerability than 
MHH (Sreya et al., 2021). Low-income women and female 
headed households in semi-arid regions of Africa and Asia 
are also reported to have more vulnerability to climate 
change impacts (Rao et al., 2019). Similar findings were 
reported from Africa, Asia, and Latin America (Fuller and 
Lain, 2017), Uganda, Ghana and Bangladesh (Christine 
Jost et al., 2016; and Bangaldesh (Garai, 2016; Nahian et al., 
2013). Climate change being a serious challenge to most of 
the nations, the vulnerability of women with limited access 
to resources will further get worsened if adequate attention 
is not given for improving their adaptive capacities (Call 
and Sellers, 2019). Studies also reveal gender differences 
in preferences for adaptations and coping responses and 
hence analysing the gendered preferences in adaptation 
and mitigation programmes are also necessary (Bagsit et 
al., 2014).

4.   CONCLUSION 

The findings of the study showed that female headed 
households had higher vulnerability with respect to 

socio-demographic particulars, water access, social capital, 
etc. which suggest the need for promotion of social networks 
and community-based adaptation measures for building the 
resilience of fisherwomen. Gender inclusive approach in the 
national, state and local level action plans and integration 
of gender mainstreaming in the climate change adaptation 
and disaster risk reduction programmes are suggested for 
achieving the sustainable development goal of gender 
equality in the context of climate change. 

5.   FURTHER RESEARCH

There are regional differences in gender equality and 
climate related hazards. The future research should 

focus on assessing the hazard specific vulnerabilities of 
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marginalised communities in various regions/sectors with 
a gender lens for developing policies for climate change 
adaptation and mitigation.
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