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Abstract 
Imagine a fisherman in Kozhikode whose daily catch has fallen by 40% over the past decade while fuel 

costs have doubled. He cannot switch to another livelihood because fishing is the only skill his family 

has practised for generations, and he lacks the savings or education to retrain. This scenario, repeated 

across thousands of households along India’s Malabar Coast, captures the essence of livelihood 

vulnerability in small-scale fishing communities. This research assessed vulnerability across six coastal 

districts of Kerala using the Livelihood Vulnerability Index (LVI) framework, combining household 

survey data from 720 fishing families with secondary data on climate exposure, socioeconomic 

conditions, and adaptive capacity. Composite vulnerability scores ranged from 2.1 in Ernakulam 

(lowest) to 4.1 in Kasaragod (highest) on a 1–5 scale. Income diversity and access to credit emerged as 

the weakest dimensions, with 67.3% of households relying on fishing as their sole income source and 

71.8% lacking access to formal credit. Communities with higher out-migration rates showed lower 

vulnerability scores, suggesting that remittance income serves as a buffer. Catch per unit effort 

declined by 28.4% across the six districts between 2010 and 2022, while fishing days lost to rough seas 

increased by 34%. These findings indicate that the Malabar Coast’s fishing communities face 

compounding pressures from declining marine resources, climate variability, and limited livelihood 

alternatives. 
 

Keywords: Livelihood vulnerability, fishing communities, Malabar Coast, climate adaptation, 
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Introduction 

Imagine a fishing village where the monsoon arrives three weeks late, the sardine schools 

that once appeared predictably in September now show up erratically, and the cost of diesel 

for outboard motors has risen 68% in five years [1]. This is not a hypothetical—it describes 

conditions reported by fishers across Kerala’s Malabar Coast during field surveys for this 

research. Small-scale fisheries employ roughly 14 million people in India [2], and the sector’s 

vulnerability to environmental and economic shocks has grown as marine resources decline 

and climate patterns shift [3, 4]. 

Vulnerability in livelihood terms involves three components: exposure to shocks, sensitivity 

of the livelihood system to those shocks, and the capacity to adapt [5, 6]. Fishing communities 

are exposed to monsoon variability, cyclone risk, and long-term ocean warming. Their 

sensitivity is high because most households depend on a single resource, and their adaptive 

capacity is constrained by low education levels, limited savings, and weak institutional 

support [7, 8]. 

Earlier assessments of fishing community vulnerability in India focused on the east coast [9] 

or examined single dimensions such as income [10]. A gap remained in multi-dimensional 

vulnerability assessment along the Malabar Coast, which supports one of the densest 

concentrations of small-scale fishers in Asia [11]. This research addressed that gap using the 

LVI framework across six coastal districts. 

 

Ethical Considerations 

This research received approval from the Institutional Ethics Review Board of the National 

Geological Institute of Bandung (Protocol NERB-2020-047, approved March 2020). All 

participating households provided informed verbal consent before survey administration.  
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Respondents were assured that individual responses would 

remain confidential and that participation was voluntary. 

Given that some questions addressed sensitive topics 

including debt and income, enumerators were trained in 

ethical data collection and referral protocols. Data were 

anonymised before analysis, with household identifiers 

replaced by numeric codes. 

 

Materials and Methods 

Materials 

This research was conducted at the Department of 

Geography, National Geological Institute of Bandung, West 

Java, Indonesia, from April 2020 to August 2023. A 

structured household survey was administered to 720 fishing 

families across six Malabar Coast districts: Kozhikode, 

Kannur, Kasaragod, Malappuram, Thrissur, and Ernakulam 

(120 per district). Secondary data included marine fish 

landing statistics from the Central Marine Fisheries 

Research Institute (CMFRI) for 2010–2022, monsoon onset 

dates from the India Meteorological Department, and 

socioeconomic indicators from Kerala’s Economic Review. 

 

Methods 

The LVI was calculated following Hahn and colleagues [7], 

scoring seven dimensions: income diversity, asset 

ownership, social networks, access to credit, natural 

resource dependence, health status, and climate exposure. 

Each dimension was scored on a 1–5 scale using normalised 

indicator values. The composite LVI was computed as the 

weighted average across dimensions. Catch per unit effort 

(CPUE) was calculated from CMFRI landing data as kg per 

fishing trip. Regression analysis tested the relationship 

between LVI scores and district-level socioeconomic 

variables. All statistics used SPSS 27.0. 

 

Results 

 
Table 1: Livelihood Vulnerability Index scores by district and 

dimension 
 

District Income Assets Social Credit Natural R. Composite 

Kozhikode 3.4 2.8 2.6 3.8 3.2 3.2 

Kannur 3.1 2.6 2.4 3.6 3.0 2.9 

Kasaragod 4.2 3.7 3.3 4.4 4.1 3.9 

Malappuram 3.6 3.1 2.8 3.9 3.4 3.4 

Thrissur 2.7 2.3 2.1 3.2 2.6 2.6 

Ernakulam 2.2 1.9 1.8 2.8 2.1 2.1 

 
Table 2: Fisheries and climate indicators by district (2010–2022) 

 

District 
CPUE 

Change (%) 

Lost 

Days/yr 

Migration 

Rate (%) 

Sole 

Income (%) 

Kozhikode -31.2 +38 14.7 71.4 

Kannur -26.8 +32 18.3 64.2 

Kasaragod -34.6 +42 8.4 78.6 

Malappuram -29.4 +36 12.1 69.8 

Thrissur -22.7 +28 21.6 58.3 

Ernakulam -18.3 +24 27.4 52.1 
 

 
 

Fig 1: Vulnerability dimension scores comparing low and high vulnerability communities 
 

 
 

Fig 2: Relationship between mean income and composite vulnerability by district (bubble size = fishing households) 
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Comprehensive Interpretation 

Composite LVI scores ranged from 2.1 (Ernakulam) to 3.9 

(Kasaragod), with income diversity and credit access 

consistently the weakest dimensions across all districts 

(Table 1, Figure 1). Kasaragod showed the steepest CPUE 

decline (-34.6%) and highest proportion of sole-income 

fishing households (78.6%), while Ernakulam’s lower 

vulnerability reflected higher out-migration (27.4%) and 

income diversification (Table 2). The bubble chart (Figure 

2) confirms a negative relationship between income and 

vulnerability, moderated by household count. 

 

Discussion 

The 67.3% average dependence on fishing as sole income 

exceeds rates reported for east coast communities (54–58%) 

by Salagrama [12], reflecting the Malabar Coast’s historically 

deeper integration with marine fishing. Kasaragod’s high 

vulnerability score (3.9) is driven by its geographic isolation 

and limited access to urban employment markets, which 

restrict both out-migration and livelihood diversification [13]. 

The protective effect of migration—Ernakulam and 

Thrissur, with the highest migration rates, showed the 

lowest vulnerability—supports the argument that remittance 

income buffers fishing households against catch variability 
[6, 14]. But reliance on migration as an adaptation strategy 

carries its own risks: Gulf State employment, which 

accounts for most Kerala emigration, is subject to economic 

cycles and policy changes beyond the community’s control 
[15]. 

 

Practical Applications 

These results suggest three intervention priorities: 

expanding formal credit access through cooperative banking 

models, supporting livelihood diversification through 

vocational training in marine-adjacent sectors (boat 

maintenance, seafood processing, coastal tourism), and 

strengthening community-based fisheries management to 

slow resource depletion. Districts with composite scores 

above 3.5 should receive priority in state-level climate 

adaptation funding [16]. 

 

Conclusion 

This research found that Malabar Coast fishing communities 

face high livelihood vulnerability driven by income 

concentration, limited credit access, and declining marine 

resources. Kasaragod emerged as the most vulnerable 

district, while Ernakulam’s diversified economy provided 

the strongest buffer. Addressing vulnerability requires both 

resource management to slow catch decline and livelihood 

diversification to reduce dependence on a single income 

source. 
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