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Abstract 
Coastal farming communities in Central Kerala have been scaling down agriculture due to lack of financial capital to 
overcome the stress imposed by climate change. Boosting adaptive capacity by augmenting financial capital is therefore 
essential to rejuvenate coastal agriculture. This paper attempts to analyze how local farmer’s adaptive capacity is 
influenced by financial capital using primary data collected from 160 households scattered in four coastal villages in Kerala 
with the help of semi-structured questionnaire. Major sources of finance like level of income, non-farming income, 
income from other sources, lease value received from aquaculture and access to credit were finalized for the study based 
on previous studies and ranking methods. Empirical evidences revealed that since 30 percent of households could only 
earn below Rs. 30,000 per month, they could not plan adaptation actions meaningfully. 55 per cent earned non-farming 
income and 79 percent of the head of household has multiple sources of income. 11.62 percent of households earns an 
average monthly income of Rs. 64,500 from abroad and 36 per cent have access to bank loans. Around 40 percent of 
households are either aquaculture farmers or promoters. Aquaculture entrepreneurs and non-resident workers have 
higher financial entitlements and better adaptive capacity. 
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The mounting impacts of climate change are validated 

increasingly in the sluggishness of agriculture globally. IPCC 

has warned that global warming 1.5 °C increase in global 

average temperature with climate change could affect all 

regions of the world in different ways [1-2]. Similar warnings 

are also issued for Indian agriculture also [3]. Empirical studies 

affirmed that an increase in temperature by 1.5 °C and a 

decrease in the precipitation by 2 mm would reduce rice yield 

in India by three to fifteen percent [4]. Since Indian agriculture 

is expected to experience significant crop and productivity 

losses in future due to climate change, revival from these 

environmental stresses is of utmost priority to policy makers 

and communities [5]. Economists have emphasized that timely 

flow of financial capital to agriculture is essential to boost farm 

performance, adaptive capacity and adaptation of farmers to 

climate change. Inflow of financial capital equips farmers to 

adjust production strategies, recover from climate risks and 

manage adaptation actions [6-7]. Following the warnings of 

academicians and agricultural scientists, several measures of 

mitigation and adaptation were proposed to develop climate 

smart agriculture in India [8-9]. In spite of formal warnings and 

state support, coastal wetland agriculture in Kerala has 

responded marginally to adaptation process. Commercial uses 

of coastal wetlands for accelerating industrial growth have been 

one of the major causes of resource degradation and social 

conflicts in Central Kerala [10]. Several studies pointed out that 

climate and non-climatic stressors cumulatively contributed to 

declining trend in wetland agriculture in Kerala [11-12]. 

Conversion of wetlands for raising commercial crops, coconut 

plantations, reclamations for infrastructure development, 

construction of barriers for preventing saline water intrusion 

etc. also caused deceleration of wetland agriculture [13]. 

Development projects in the private sector like the international 

container transhipment terminal, also converted wetlands and 

displaced coastal farmers [14]. 

Restoration of Kerala’s climate-torn coastal agriculture 

faces several challenges. First, majority of farmers still use a 

traditional seed called Pokkali which tenders low yields due to 

climate variability.  Second, farmers are reluctant to invest on 

climate resilient seeds and other related investments. Since this 

crop is grown during June- September, high fluctuations in 

temperature during pre-monsoon and precipitations during 

monsoon and post monsoon periods have affected salinity 

regulations and crop yields maliciously. As a result, total area 
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of coastal farm land for Pokkali rice cultivation in Central 

Kerala declined from 25000 hectares to 9000 hectares in 1990s 

and further reduced to 5000 hectares in 2000 [15]. Third, the 

low level of adaptive capacity of households to mobilise 

financial capital from internal and external sources is extremely 

poor. Any attempt to revive coastal agriculture therefore must 

primarily focus on strengthening the adaptive capacity at the 

farm level [16]. Adaptive capacity, broadly understood as 

capabilities of individuals and communities to manage 

hardships of climate change, empowers them to take advantages 

of new opportunities through planning adaptation actions [17-

20]. The selection of adaptation strategies by farmers depends 

on their adaptive capacity and control over tangible and 

intangible resources [21-22]. Adaptive capacity development of 

farms depends on the timely procurement of financial capital at 

different stages of the supply chain. Datta and Behera [23] have 

identified assets and capitals as indicators of adaptive capacity, 

both at national and local levels. Assets include both tangible 

capitals (natural, physical and financial) as well as intangible 

ones (human and social) [24]. Several economists supported 

this view and built empirical evidences to demonstrate how 

capital assets support adaptive capacities at local level [25-28]. 

Studies conducted to assess the role of capitals and assets on 

adaptive capacity of farmers in India also supported these 

claims [29-32]. 

Even though, farmers’ target mainly on locally relevant 

variables to increase adaptive capacities, it is observed that lack 

of financial capital continues to constrain their adaptation 

decisions. Autonomous adaptation undertaken by farming 

households is the outcome of the decision taken by head of 

household based on his/her past experiences and quick 

evaluation of extreme climate events. Most often he mobilizes 

and allocates financial resources directly into channels that 

enhance adaptive capacity. The paper examines how inflows of 

finance capital influence adaptive capacity and adaptation 

actions at the household level. 

 

MATERIALS AND METHODS 

  

Coastal wetland agriculture is commonly practiced in 

three districts of Central Kerala. This study was conducted in 

four coastal panchayaths of Ernakulam District. Two 

Panchayaths -Kuzhuppuily and Kottuvally- lie on the northern 

side and two- Chellanam and Kumbalangi- on the south. 

Among these, Kuzhupuiily and Chellanam Panchayaths are 

located close to the sea while Kottuvally and Kumbalangi lie 

little far from the sea, on the banks of Cochin estuary. Three per 

cent of the population and around seven per cent of cultivators 

of Ernakulam district live in the selected study villages 

(https://censusindia.gov.in). 

 

 

Fig 1 Location map of study area 

Kuzhupilly is a small coastal village situated on the 

northern side of Ernakulam District with a total population of 

23858. Agriculture is undertaken by 718 households in 232.72 

hectares under the banner of 16 farmer associations. Paddy 

fields are inter-connected through 20 sluice gates which draw 

water from nearby canals and local inlets. Kottuvally 

Panchayath, located about 17 Kilometres to the east of 

Kuzhuppilly, has a population of 34352. 277 farming 

households cultivate an area of 293 hectares of wetland with the 

help of 59 sluice gates under eight farmer association. 

Chellanam Panchayath lies on the southern side of the district. 

The total population of this village is 32978. Agriculture is 

practiced by 1196 households in 841.0 hectares under 12 farmer 

association. Paddy fields are inter-connected by 16 sluice gates 

through which water is drawn from the nearby water bodies. 

Kumbalangi is an island located about 15 kilometres afar from 

the Cochin bar mouth has a population of 24601. Agriculture is 

practiced in 249.80 hectares by 5 farmer association. 

 

Sources of data 

The study used both primary and secondary data for 

assessment.  Purposive sampling techniques were employed to 

identify people affected by climate change. A total of 160 

farmers, 40 samples each from four study stations, were 

selected and interviewed using semi-structured questionnaires. 

The data collected included their socio-economic 

characteristics, income sources, access to credit etc.  

Institutional level interviews were also conducted at the level of 

producer associations, self-help groups and formal local state 

institutions. Office bearers of 16 farmer associations in 

Kuzhuppuily, eight in Kottuvally, 13 in Chellanam and five in 

Kumbalangi were interviewed. Simple descriptive statistics are 

used to indicate financial capitals. 

 

Nature of data 

Financial capital mobilisation is a process of accessing 

financial resources to make essential investments for 

developing climate resilient agriculture [33-34]. Financial 

resources for local adaptations could ideally come from the 

households, producer cooperatives, community-based 

organizations, the private sector, philanthropy and the state 

[35]. At the household level, farmer’s financial capacity is 

initially drawn from household income. Steady flow of income 

from agriculture motivates farmers to adopt adaptation 

measures to climate change and prompts them to choose 

climate-resilient crops and technologies [36-38]. The second 

source from where farmers tap financial resources is non-

farming income from contract work, construction, carpentry 

and casual labour. Households diverting higher proportion of 

income could support high adaptive capacity since they could 

easily switch between livelihood sources in times of climate 

crisis. Households with diversified assets and livelihood 

activities typically have higher adaptive capacity [39]. Third, 

income from salaried jobs, skilled non–farm jobs, remittance 

and safety net transfers also act as potential sources of financial 

asset. These sources of income are less affected by climate 

change and improve capacity to adapt to climate risks. Fourth, 

savings and loans obtained from various sources influence 

farmer’s adaptive capacity [40]. Fifth, financially stable farmers 

are able to employ enough workforce on farms and save crops 

from total damage. Such allocations and farm management 

offer timely adoption of modern technologies and innovations 

at the farm level [41]. Households allocating their human 

capital in diverse income generating activities are on the rise in 

coastal villages affected by climate change. Diverse 

employment opportunities generate higher options to work in 
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alternate occupations even if some activities got affected by 

climate change [42]. 

Six, the age-old practice of lease markets of coastal 

wetlands for aquaculture offers ample financial stability for 

farmers to adapt to climate change. Lease amount is an 

additional income of farmers. The lease value is determined by 

various factors like distance of farm from sluice gate, sales 

value of paddy and aquaculture of previous year and quality of 

water and soil. Certain portion of the lease value is used for 

maintenance of the sluice gate and related expenditures. Higher 

lease value offers higher adaptative capacity to farmers. It is 

pointed out that diverse portfolio of financial assets not only 

uplift households’ financial conditions but also reduce climatic 

shocks and risks [43-44. Seven, subsidies offered by state 

government for farm operations, building and repairing sluice-

gates, purchasing extra seeds to replace damaged seeds due to 

excess rain, rebuilding the damaged inner bunds are also helpful 

to supplement adaptive capacity. Finally, access to credits is an 

important means of adjusting income deficits in times of low 

harvest, drought and floods [45]. Majority of farmers have weak 

access to both formal and informal credits, especially during 

unfavourable climate. Some of them have been regularly 

availing of loans drawn from formal credit suppliers, rural 

cooperatives/banks, NGOs, and informal credits from friends, 

relatives and neighbour farmers. Access to formal and informal 

credit increases cash flow and allows farmers to increase the 

adaptive capacity. According to Desersa et al. [46], credit 

expedites timely purchase of farm inputs and streamline farm 

operations. 

The items listed above, although do not exhaust the full 

set of factors influencing financial capital of the households, are 

included in this analysis based on the insights of field surveys. 

We observed that changing climate has risen cost of farm 

operations and management, replacement costs of damaged 

seeds, repair and maintenance of damaged infrastructure, 

restoration of degraded lands and water quality and above all 

wage bill to undertake these activities. This obviously would 

drain the already limited financial capital of individual farmers 

and government.  

 

Data analysis 

Selection and ranking of adaptive capacity indicators 

Asset categories and the selection of potential variables 

were based on pilot surveys conducted in the study areas and 

insights from previous empirical research [47-50]. In order to 

determine the indicators for estimating financial adaptive 

capacity index, a semi structured interview was conducted. 

Each respondent ranked indicators of financial capital category 

and revealed which indicator contributed to the asset capital 

from most to least. 

 

Normalization and construction of index 

Information for scoring was generated based on previous 

studies on adaptive capacity assessment [51-53]. This was done 

by considering the relative importance of one element over the 

other. Lack of access to a particular determinant was scored 

zero and access to the factor was scored 1. If elements 

contribute equally, they were assigned similar scores while 

those with strong importance were assigned higher scores. 

Following this logic, ‘higher income’ of the household was 

scored higher as opposed to lower income. Similarly, low-

income households with restricted access to formal sources of 

finance will have low adaptive capacity development. 

After pinpointing major determinants of financial assets 

and flows that influence adaptive capacities, the study proceeds 

to analyze the nature of relationships between adaptive capacity 

and financial capital using the minmax normalization method 

[54]). This method each variable is decomposed into an 

identical range between zero and one, with a score of 0 being 

the worst rank for a specific indicator and a score of 1 being the 

best. All other values are then scaled between the minimum and 

maximum values. This scaling procedure ultimately subtracts 

the minimum value (XMin) and divides by the range of the 

indicator values (the maximum value (XMax) subtracts the 

minimum value (XMin), as illustrated by the following equation. 

𝑋𝑖0 𝑡𝑜 1= 𝑋𝑖−𝑋𝑀𝑖𝑛 /𝑋𝑀𝑎𝑥−𝑋𝑀𝑖𝑛
 

Where Xi represents the individual data point to be transformed  

X Min the lowest value for that indicator  

X Max the highest value for that indicator  

 Xi, 0 to1 the new value to be calculated, i.e., the normalised 

data point within the range of 0 to 1  

Normalization was done so as to aggregate and 

categories the farming household according to their livelihood. 

The scores for all indicators are presented in (Table 1). 

 

Table 1 Distribution of scores and potential sources of financial capital of households 

Sources and indicators Income cluster (Rs.) Score Normalized scores 

Household Income  Below 30000 

30000 - 40000 

40000 - 50000 

50000 - 60000 

60000 - 70000 

Above 70000 

1 

2 

3 

4 

5 

6 

0 

0.20 

0.40 

0.60 

0.80 

1 
Non-Farm income Yes 

No 

1 

0 

1 

0 

Other income sources (HOH)  1 

2 

More than 2 

1 

2 

3 

0 

0.50 

1 

Other income sources (family members) 1 

2 

More than 2 

1 

2 

3 

0 

0.50 

1 

Lease amount  Below 5000 

5000 - 10000 

10000 - 20000 

20000 - 30000 

Above 30000 

1 

2 

3 

4 

5 

0 

0.25 

0.50 

0.75 

1 

Credit Sources Individual 

Friends and relatives 

Bank 

1 

2 

3 

0 

0.50 

1 
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Assigning weights  

According to Swanson et al. [55], the literature does not 

provide a definite direction for attributing weights of indicators. 

Weights calculated following Iyengar and Sudarshan [56] are 

presented in (Table 2). 

 

Table 2 Weights of indicators of adaptive capacity 

Indicator financial adaptive capacity 
Variance of sub 

indicators 
𝐶 =

1

1√𝑉𝑎𝑟𝑆𝑖 + ⋯ 1/𝑉𝑎𝑟𝑆𝑖6
 Weights 

Income  0.0504 4.4510 0.2420 

Non-farm income 0.2490 2.0036 0.1089 

Number of other income sources of head of household 0.1042 3.0977 0.1684 

Number of other income sources of family members  0.0786 3.5667 0.1939 

Lease amount  0.1000 3.1608 0.1719 

Access to credit source  0.2253 2.1066 0.1145 

  C=0.0543  

Where; 

𝐶 = 1

√
1

√𝑉𝑎𝑟𝑆1
+

1

√𝑉𝑎𝑟𝑆2
+

1

√𝑉𝑎𝑟𝑆3
+

1

√𝑉𝑎𝑟𝑆4
+  

1

√𝑉𝑎𝑟𝑆6

 

The financial adaptive capacity index is then estimated 

by multiplying weights with their respective normalized values 

of selected indicator of financial capacity and summing up these 

values. The process is illustrated in the equation below: 

𝑊𝑗 =
𝐶

√𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 Si
𝑤ℎ𝑒𝑟𝑒 𝑖 = 1 𝑡𝑜 6

  

Where W1….…. W6 = Weight of sum of variance of each sub 

indicator   

 

The financial adaptive capacity index Y is then calculated 

using: 

Y = W1S1 + W2S2 + W3S3 + W4S4 + W5S5 + W6S6 

Where S1, S2, S3, S4, S5, S6 represent aggregate indices of income 

level, non-farm income, number of income sources of head of 

household, number of income sources of other family members, 

lease value and access to credit sources respectively. Finally, 

the analysis classified various households according to the level 

of adaptive capacity to climate change into three ranges as 

shown in (Table 3) using Singh and Singh et al. [57]. 

 

Table 3 Range of adaptive capacities  

Range of financial adaptive capacity Levels of FADC 

0.00–0.15 Low 

0.16–0.29 Moderate 

>0.30 High 

 

RESULTS AND DISCUSSION 

 

Adaptive capacity of coastal farmers is influenced by, 

among other things, social and economic characteristics. (Table 

4) presents the major social and economic features which 

influence the adaptation decisions of sample farmers in the 

study area. 

 

Table 4 Social economic characteristics of farmers 

Categories Number Percentage 

Community 

Christian 60 38 

Hindu 85 53 

Muslim 15 9 

Age 

30-40 9 5.63 

40-50 53 33.13 

50-60 60 37.50 

Above 60 38 23.75 

Education 

Below primary level  46 28.75 

SSLC 56 35.00 

Plus two 31 19.38 

Plus-two with diploma 3 1.88 

Degree 24 15.00 

Size of Land (in acres) 

No land  7 4.375 

Less than one  18 11.25 

Less than 1-2 90 56.25 

Above 2 45 28.12 

Job categories 

Business + Aquaculture 27 16.88 

Causal employment + farming 24 15.00 

Aquaculture 22 13.75 

Farm and fish worker 19 11.88 

Govt Job 18 11.25 

Farmworker 16 10.00 

Both farming 12 7.50 

Self-employed 13 8.13 

Female worker 5 3.13 

Professionals 4 2.50 

 
Most of the wetland holdings (53%) in the study region 

are owned by Hindu communities while 38 per cent by 

Christian and nine per cent by Muslim communities. 

Surprisingly, younger generations are not attracted to 

agriculture anymore. 37.5 per cent of farmers is between 50-60 

age group; 33.13 per cent lies between 40-50 age group are and 

23.75 per cent is above 60 age group. Similarly, 28.75 per cent 

farmers has primary education. 35 per cent has SSLC education 

and 15 per cent has graduation. The distribution of area 

cultivated by farmers during the study period reveals that 56 per 

cent of households are holding land between one acre to two 

acres. About 28 per cent of farmers hold above 2 acreages and 

11per cent hold less than one acre in this study region. (Table) 

4 also highlights a high degree of occupational diversity in 

study sites and our survey narratives revealed that the major 

cause for such diversification is climate change. There is a 

strong tendency to diversify into aquaculture in the study sites. 

For instance, around 30 per cent of farmers are engaged in 

aquaculture along with other activities. 15 per cent of 

households combines paddy cultivation and local work like a 

petty business, casual jobs, work in culture farms etc. The 

remaining households have turned to other jobs. Income from 

paddy cultivation alone do not generate sufficient income to run 

the family and forces farmers to undertake other non-farm jobs. 
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Table 5 The major indicators of financial capital of farming households in the study region 

Indicators of financial capital Income cluster (Rs.) Number Percent 

Household Income  Below 30000 

30000 - 40000 

40000 - 50000 

50000 - 60000 

60000 - 70000 

Above 70000 

48 

31 

26 

12 

11 

32 

30 

19.37 

16.25 

7.50 

6.88 

20.00 

Non-Farm income Yes 

No 

88 

72 

55.0 

45.0 

Other income sources (HOH)  1 

2 

More than 2 

18 

126 

16 

11.25 

78.75 

10.00 

Other income sources (family members) 1 

2 

More than 2 

100 

44 

16 

62.5 

27.5 

10 

Lease amount  Below 5000 

5000 -10000 

10000 - 20000 

20000 - 30000 

Above 30000 

43 

25 

23 

37 

32 

26.87 

15.62 

14.37 

23.12 

20.0 

Credit Sources Individual 

Friends and relative 

Bank 

62 

41 

57 

38.75 

25.62 

35.62 

The (Table 5) presents the major sources and indicators 

of financial capital of farming households in the study region. 

About 30 per cent of farmers are having average monthly 

income below Rs.30,000 and it is obvious that they cannot set 

apart large sums of money to adaptation activities. 20 percent 

of households in the highest income category earns an income 

above Rs. 70,000 per month. From the survey, 55 per cent of 

farmers are having income from non-farming sources. 79 

percent of heads of the household have two sources of income. 

Similarly, around 27 percent of farmers in the study area 

received lease value of Rs. 5000 or below while 23 percent got 

an amount between Rs. 20000 and 30000. 20 percent earned 

above Rs. 30000. In addition to these sources, farmers also 

borrow money from money lenders, friends and relatives and 

local banks to meet adaptation expenses. Survey showed that 

38.75 per cent borrowed from friends and relatives while 35.62 

per cent borrowed from banks. 

(Table 6) shows the distribution of the income sources of 

the farmers. Farmers mobilized finance through their 

employment diversification, other income sources and credits. 

The highest income (43.87%) is derived from aquaculture. 

Income from non-farm jobs is 24 percent followed by Income 

from other family members is 18.87 per cent and income from 

abroad is around 12 percent. Lease amount is only 1.45 per cent. 

 

Table 6 Distribution of income sources of the farmers 

Income portfolio Income (Rs.) Percentage Per capita income 

Income from aquaculture 34,08,500 43.87 42080.25 

Income from Non-farm 18,79,000 24.19 28907.69 

Income of the other family members 14,66,000 18.87 37589.74 

NRI income 9,03,000 11.62 64500.00 

Lease out income 1,12,700 1.45 3130.56 

 

Fig 2 Depicts the level of adaptive capacities of farmers to 
financial capital 

 

Financial adaptive capacity index of coastal farming 

households  

The data depicted in (Table 7) presents the distribution 

of financial adaptive capacity index of selected farmers in the 

study area. It is interesting to note that 49 percent of households 

has low adaptive capacity to manage climate change while 36 

percent has middle level capacity to adapt. Only 15 percent of 

households possess higher adaptive capacity. The findings are 

presented in (Fig 2). 

 

Table 7 Financial adaptive capacity index of coastal 

farmers in Ernakulam District 

Level of adaptive 

capacity of farmers 
Number Percent 

Low 79 49.37 

Middle  57 35.62 

Higher  24 15 

 

This figure clearly shows the percentage distribution of 

financial adaptive capacity of farmers in the study region. 

Nearly fifty percent of farmers are lower financial adaptive 

capacity. 35.62 percent of farmers are moderate level of 

49.37

35.62

15

10

20

30

40

50

60
Low

MiddleHigher

Level of distibution of financial adaptive capacity 
of farmers
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adaptative capacity and only 15 percent farmer are a high 

financial adaptative capacity of farmers. 

Financial capital is necessary for farmers to execute 

autonomous adaptation to climate change effectively. These 

resources are normally mobilized by farming households both 

from internal and external sources. An attempt is made in this 

paper to examine different potentially important internal 

streams of financial resources for autonomous adaptation. The 

factors influencing financial adaptive capacity of the farmer is 

detailed in the paper using primary surveys covering 160 

respondents in the coastal district of Ernakulam Kerala. 

Detailed illustration of their socio-economic characteristics, 

revealed the respondents’ financial capabilities and the 

potential to access financial adaptive capital. Hindu caste land 

owners who traditionally received large proportion of coastal 

wetlands from rulers and ancestors still retain more than fifty 

percent of the total cultivable land. Coastal wetlands in the 

southern region are still controlled by Christian farmers. The 

tendency of Muslim entrepreneurs purchasing wetlands for 

aquaculture is seen in the northern study areas of the district. 

Although climate change has affected coastal farmers in 

different ways, the ability to access financial capital for 

adaptation differs across social groups. As climate change has 

made local agriculture increasingly fragile, taping financial 

income from their occupations to execute autonomous 

adaptation would be difficult. Since 30 percent of households 

could only earn below Rs. 30,000 per month, they cannot plan 

adaptation activities in meaningful ways. This means that most 

of the households in the district have a relatively low financial 

adaptive capacity and external financial assistance is essential 

for their participation in adaptation programmes. Highest 

monthly income of above Rs. 70,000 is earned only by 20 

percent of households.  

Non-farming income is earned by around 55 per cent of 

farmers. The study confirmed that the number of income 

sources of households has increased as a result of climate 

change. 79 percent of the head of household has more than two 

sources of income. This trend in work participation is due to the 

increasing climate change vulnerability and may not assist 

financial capital mobilization process at all. The study 

confirmed low access to credit in the district. Mobilizing 

finance from relatives and friends also have serious limitation 

as they also face similar climate threats and therefore face 

similar financial constraints in finance mobilization. Two major 

emerging groups in the district who could make significant 

participation in adaptation programmes are the aquaculture 

entrepreneurs and non-resident workers. Around 40 percent of 

households are either aquaculture farmers or actively engaged 

as promoters of aquaculture industry by leasing out their lands 

to potential aquaculture contractors.  Similarly,11.62 percent 

households have an average monthly income of Rs. 64500 from 

abroad.   

 

CONCLUSION 

 

Hence, farming households and aquaculture 

entrepreneurs could collectively lead adaptation actions with 

limited financial resources at their disposal. About 36 per cent 

of farmers have taken bank loans. The study revealed that 

coastal farmers adapt to climate variability and extremes in 

diverse ways. Despite government support for farm-level 

operations, low level of financial assets and adaptative capacity 

force farmers’ transitions from paddy to aquaculture. Climate 

extremes and variabilities, along with fragile coastal wetland 

ecosystem services and low financial capital will continue to 

haunt coastal farmers of the district in future. We, therefore, 

suggest that the government should ensure local adaptation by 

promoting a balanced mix of financial capital along with 

natural, physical, social and human capital to increase adaptive 

capacity of farming households through appropriate 

institutional reforms and collective action. 

 

Acknowledgements  
 

We thank the Director, School of Industrial Fisheries for 

offering necessary supports to conduct research and 

publication. Fellowships offered by the Indian Council for 

Social Science Research, Delhi and Cochin University of 

Science and Technology, allowed the second author to complete 

field work and data analysis. 

 

 

LITERATURE CITED 
1. Pörtner HO, Roberts DC, Poloczanska ES, Mintenbeck K. 2022. Impacts adaptation, vulnerability, Cambridge University Press, 

Cambridge, UK. pp 13. 

2. Masson-Delmotte V, Zhai P, Pirani A, Connors SL, Péan C, Berger S, Zhou B. 2021. Climate change 2021: The physical science 

basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change 2: 

24. 

3. Srinivasa Rao, Ch, Prasad RS, Mohapatra T. 2019. Climate change and Indian Agriculture: Impacts, coping strategies, 

programmes and policy. Technical Bulletin/Policy Document Indian Council of Agricultural Research, Ministry of 

Agriculture and Farmers’ Welfare and Ministry of Environment, Forestry and Climate Change, Government of India, New 

Delhi. pp 1-23. 

4. Ahluwalia VK, Malhotra S. 2006. Environmental Science. Anne Books India, New Delhi. 

5. Guntukula R. 2020. Assessing the impact of climate change on Indian agriculture: Evidence from major crop yields. Journal of 

Public Affairs 20(1): e2040. 

6. CARE, ALP. 2013. Climate Change Vulnerability and Adaptive Capacity in Garissa County Kenya. Care International and 

Adaptive Learning Program (ALP) https://insights.careinternational.org.uk/media/k2/attachments/CVCA_Kenya_Report 

_Final.pdf. pp 1-20. 

7. Chepkoech W, Mungai NW, Stöber S, Lotze-Campen H. 2020. Understanding adaptive capacity of smallholder African 

indigenous vegetable farmers to climate change in Kenya. Clim. Risk Management 27: 1-13.  

doi:10.1016/j.crm.2019.100204.  

8. Deepika, Suchiradipta B, Saravanan R. 2018. Climate smart agriculture towards triple win: Adaptation, Mitigation and Food 

Security. MANAGE Discussion Paper 5, MANAGE-Centre for Agricultural Extension Innovations, Reforms and 

Agripreneurship (CAEIRA), National Institute of Agricultural Extension Management, Hyderabad, India. pp 1-41. 

9. Kritee, Drishya Nair K, Zavala-Araiza D, Reddy M, Proville J, Ahuja R. 2019. Climate smart farming in India: A pathway to 

poverty alleviation, food security, and climate adaptation and mitigation. An online report with greenhouse gas flux data 

Res. Jr. Agril. Sci.                                570                                                               CARAS 



from rice and non-rice cropping systems from four agro-ecological regions in India. Published by Environmental Defense 

Fund, New York, NY. pp 1-34. 

10. Thomson KT. 2003. Economic and social management of estuarine bio-diversity in the West coast of India Theme Marine Eco 

systems and Sustainability EERC working paper Series: MES-4: 1-182. 

11. Jayan PR, Sathyanathan N. 2010. Overview of farming practices in the water-logged areas of Kerala, India. International 

Journal of Agricultural and Biological Engineering 3(4): 28-43. 

12. ADAK REPORT promotion of integrated farming system of kaipad and pokkali in coastal wet lands of Kerala 2015-2016 to 

2018-2019, detailed project report for national adaptation fund. 

13. Thomson KT. 2006. The role of public-private cooperation in the management of estuarine fisheries: Learning from the Kerala 

model of co-management. In: 11th Biennial Conference of the International Association for the Study of Common Property, 

Bali, Indonesia. pp 1-30 

14. Joy KA. 2013. Development impact on Pokkali fields a case of international container transhipment terminal. Journal of 

Humanities and Social Sciences 10(5): 1-5.  

15. Shyna, Joseph S. 2000. A micro analysis of problems of displaced women agricultural labourers with special emphasis to the 

Pokkali fields of Vypinkara Funded by Kerala Research Programme on Local Level Development, CDS, 

Thiruvananthapuram. 

16. Wamsler C, Brink E. 2015. The role of individual adaptive practices for sustainable adaptation. International Journal of Disaster 

Resilience in the Built Environment 6(1): 6-29. 

17. McCarthy JJ, Canziani OF, Leary NA, Dokken DJ, White KS. 2001. Climate Change 2001: Impacts, Adaptation, and 

Vulnerability: Contribution of Working Group II to the Third Assessment Report of the Intergovernmental Panel on Climate 

Change. Cambridge University Press, Cambridge. pp 1-75. 

18. Klein RJ. 2002. Climate change, adaptive capacity and sustainable development. In: Expert Meeting on Adaptation to Climate 

Change and Sustainable Development, Organization for Economic Co-operation and Development, Paris, France 13-14. 

19. Pelling M, High C. 2005. Understanding Adaptation: What can Social Capital offer assessments of Adaptive Capacity? Glob. 

Environ. Change 15: 308-319.  

20. Nelson R, Brown PR, Darbas T, Kokic P, Cody K. 2007. The potential to map the adaptive capacity of australian land managers 

for NRM policy using ABS data, CSIRO, Australian Bureau of Agricultural and Resource Economics, prepared for the 

National Land and Water Resources Audit. pp 1-55. 

21. Hogarth JR, Wójcik D. 2016. An evolutionary approach to adaptive capacity assessment: a case study of Soufriere, Saint Lucia. 

Sustainability 8: 1-23. 

22. Dixon JL, Stringer LC, Challinor AJ. 2014. Farming system evolution and adaptive capacity: insights for adaptation support. 

Resources 3: 182-214. 

23. Datta P, Behera B. 2022. Climate change and Indian agriculture: A systematic review of farmers’ perception, adaptation, and 

transformation. Environmental Challenge. pp 1-12. 

24. Prowse M, Scott L. 2008. Assets and adaptation: An emerging debate. IDS Bulletin Volume 39 Number 4 September Institute 

of Development Studies. pp 1-11. 

25. Brooks N, Adger WN. 2005 Assessing and enhancing adaptive capacity. In: Adaptation Policy Frameworks for Climate Change: 

Developing Strategies, Policies and Measures; Cambridge University Press: Cambridge, UK. pp 165-181. 

26. Dulal H, Brodnig G, Onoriose C, Thakur H. 2010. Capitalizing on Assets: Vulnerability and Adaptation to Climate Change in 

Nepal; The World Bank: Washington, DC, USA. pp 1-23. 

27. Vincent K. 2007. Uncertainty in adaptive capacity and the importance of scale. Glob. Environ. Chang. 17: 12-24.  

28. Daze A, Amborse K, Ehrhart C. 2009. Climate Vulnerability and Capacity Analysis, Care International. Available at: 

http://www.careclimatechange.org/cvca/CARE_CVCAHandbook.pdf 

29. Aase TH, Chapagain PS, Tiwari PC. 2013. Innovation as an expression of adaptive capacity to change in Himalayan 

farming. Mountain Research and Development 33(1): 4-10. 

30. Duncan JMA, Dash J, Tompkins EL. 2017. Observing adaptive capacity in Indian rice production systems. AIMS Agriculture 

and Food 2(2): 165-182. 

31. Jha CK, Gupta V. 2021. Do better agricultural extension and climate information sources enhance adaptive capacity? A micro-

level assessment of farm households in rural India. Ecofeminism and Climate Change 2(2): 83-102. 

32. Masson-Delmotte V, Zhai P, Pirani A, Connors SL, Péan C, Berger S, Caud N, Chen Y, Goldfarb L, Gomis MI. 2021. Cambridge 

University Press: Cambridge, UK, Intergovernmental Panel on Climate Change (IPCC). Summary for Policymakers. In: 

Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the 

Intergovernmental Panel on Climate Change. 

33. Nawrotzki RJ, Hunter LM, Thomas W, Dickinson TW. 2012. Rural livelihoods and access to natural capital: differences between 

migrants and non-migrants in Madagascar. Demogr. Research 26(24): 661-700. 

34. Williges K, Mechler R, Bowyer P, Balkovic J. 2017. Towards an assessment of adaptive capacity of the European agricultural 

sector to droughts. Clim. Serv. 7: 47-63. 

35. Dzebo A, Pauw P. 2019. A framework for mobilizing private finance and tracking the delivery of adaptation benefits. Stockholm 

Environment Institute. pp 1-22. 

36. Franzel S. 1999. Socioeconomic factors affecting the adoption potential of improved tree fallows in Africa. Agroforestry Systems 

47(1): 305-321.  

37. Knowler D, Bradshaw B. 2007. Farmers’ adoption of conservation agriculture: a review and synthesis of recent research. Food 

Policy 32(1): 25-48. 

38. Atinkut B, Mebrat A. 2016. Determinants of farmers choice of adaptation to climate variability in Dera woreda, south Gondar 

zone, Ethiopia. Environ. Syst. Res. 5: 6. https://doi.org/10.1186/s40068-015-0046-x 

CARAS                                             571                                                   Res. Jr. Agril. Sci. 

http://www.careclimatechange.org/cvca/CARE_CVCAHandbook.pdf


39. Nelson R, Kokic P, Crimp S, Martin P, Meinke H, Howden SM, de Voil P, Nidumolu U. 2010. The vulnerability of Australian 

rural communities to climate variability and change: Part II-Integrating impacts with adaptive capacity. Environ. Sci. Policy 

13: 18-27. 

40. Mesfin D, Simane B, Belay A, Recha JW, Schmiedel U. 2020. Assessing the adaptive capacity of households to climate change 

in the Central Rift Valley of Ethiopia. Climate 8(10): 106 1-25. 

41. Kansiime MK, van Asten P, Sneyers K. 2018. Farm diversity and resource use efficiency: Targeting agricultural policy 

interventions in East Africa farming systems. NJAS – Wageningen Jr. Life Sci. 85: 32-41. 

42. Wall E, Marzall K. 2006. Adaptive capacity for climate change in Canadian rural communities. Local Environ. 11(4): 373-397.  

43. Egyir IS, Ofori K, Antwi G, Ntiamoa-Baidu Y. 2015. Adaptive capacity and coping strategies in the face of climate change: a 

comparative study of communities around two protected areas in the coastal Savannah and transitional zones of Ghana. Jr. 

Sustainable Development 8(1): 1-15. 

44. Silici L, Rowe A, Suppiramaniam N, Knox JW. 2021. Building adaptive capacity of smallholder agriculture to climate change: 

evidence synthesis on learning outcomes. Environmental Research Communication 3(12): 122001. 

45. Coker AA, Audu MK. 2015. Agricultural micro-credit repayment performance: Evidence from Minna Microfinance Bank, 

Nigeria. African Journal of Agricultural Research 10(9): 877-885. 

46. Deressa TT, Hassan RM, Ringler C, Alemu T, Yesuf M. 2009. Determinants of farmers’ choice of adaptation methods to climate 

change in the Nile Basin of Ethiopia. Global Environmental Change 19(2): 248-255. 

47. Eakin H, Bojórquez-Tapia LA, Monterde, Diaz R, Castellanos E, Haggar J. 2011. Adaptive capacity and social environmental 

change: theoretical and operational modeling of smallholder coffee systems response in Mesoamerican Pacific rim. Environ. 

Manage. 47: 352-367. 

48. Defiesta G, Rapera C. 2014. Measuring adaptive capacity of farmers to climate change and variability: Application of a 

composite index to an agricultural community in the Philippines. Jr. Environ. Sci. Management 17(2): 48-62. 

49. Misganaw T, Enyew A, Temesgen T. 2014. Investigating the determinants of adaptation measures to climate change: a case of 

Batii district, Amhara region, Ethiopia. Int. Jr. Agric. Res. 9(4): 169-186. 

50. Abagat HD, Roxas ED, Talubo JP, Abucay ER. 2017. Adaptation and adaptive capacity to flooding of farming households: 

Insights from Mabitac, Laguna, Philippines. Climate, Disaster and Development Journal 22: 56-64. 

51. Eakin H, Bojorquez-Tapia LA. 2008. Insights into the composition of household vulnerability from multi-criteria decision 

analysis. Global Environ. Change 18: 112-127. 

52. Razak M, Kruse S. 2017. The adaptive capacity of smallholder farmers to climate change in the Northern Region of Ghana. 

Clim. Risk Manage. 17: 104-122. 

53. Vo HH, Mizunoya T, Nguyen CD. 2021. Determinants of farmers’ adaptation decisions to climate change in the central coastal 

region of Vietnam. Asia-Pac. Jr. Reg. Sci. 5: 327-349. https://doi.org/10.1007/s41685-020-00181-5 

54. Fritzsche K, Schneiderbauer S, Bubeck P, Kienberger S, Buth M, Zebisch M, Kahlenborn W. 2014. The vulnerability 

sourcebook: Concept and guidelines for standardized vulnerability assessments. Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) GmbH, Bonn and Eschborn. pp 1-180. 

55. Swanson DA, Hiley JC, Venema HD, Grosshans R. 2007. Indicators of adaptive capacity to climate change for agriculture in 

the Prairie region of Canada: An analysis based on Statistics Canada’s Census of Agriculture. Working Paper for the Prairie 

Climate Resilience Project, Winnipeg: International Institute for Sustainable Development. This paper can be downloaded 

from www.iisd.org/pdf/2007/climate_adaptive_cap.pdf. pp 1-63. 

56. Iyengar NS, Sudarshan P. 1982. A method of classifying regions from multivariate data. Economic and Political Weekly 2047-

2052. 

57. Singh SB, Singh R, Chiphang S, Nongbri B, Bey BS, Singh KJ, Hemochandra L. 2022. Livelihood assessment of households 

in wetland of Manipur: A micro-level study. Indian Journal of Agricultural Economics 77(3): 1-13. 

Res. Jr. Agril. Sci.                                572                                                               CARAS 

http://www.iisd.org/pdf/2007/climate_adaptive_cap.pdf

