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Abstract

Climate change poses a significant threat to Indian agriculture,
particularly in vulnerable regions like Nagapattinam district in Tamil Nadu.
This study evaluates the resilience of farmers in this climate-sensitive
area by examining the socio-economic, institutional, and technological
factors influencing their adaptation strategies. Through a structured
survey of 150 farmers, the research identifies critical challenges such as
rising temperatures, erratic rainfall, and frequent flooding, which
jeopardize agricultural productivity. The study highlights key adaptation
measures, including water conservation techniques, crop diversification,
and the adoption of climate-resilient crops. Findings indicate that access
to institutional support, financial resources, and farm size significantly
enhance farmers’ adaptive capacity. The study concludes with policy
recommendations to strengthen institutional frameworks, expand
financial assistance, and promote climate-smart agricultural practices,
ensuring long-term sustainability and resilience in the region.
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Though its share of the national GDP
is dropping, agriculture still plays a crucial part
in the Indian economy sustaining the livelihoods
of around 60% of the people®. Farmers depend
on consistent monsoon patterns and other

meteorological conditions for crop development,
so this industry is quite vulnerable to environ-
mental factors. Agricultural output is severely
challenged, meanwhile, by the intensifying
effects of climate change including unpredictable
rainfall, rising temperatures, and intense storms
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occurrences. Smallholder farmers with little
means to adapt to such changes are feeling
the most major consequences of climate
change in India. Studies show that climate-
induced stress including irregular rainfall,
droughs, and flooding has caused more
unpredictability in farming, so greatly
influencing crop yields, farmer incomes, and
food security®. Because of its coastal position,
reliance on seasonal monsoons, and effect of
sea-level rise, the Tamil Nadu area of
Nagapattinam is especially sensitive to climate
change. Most of Nagapattinam’s agriculture
is rain-fed, so the shifting weather patterns
have increased the uncertainty about crop
cycles, so endangering the lives of farmers.
Extreme weather events include cyclones and
unseasonal rainfalls have reportedly led to
around 0.25% of India’s GDP loss yearly, with
small-scale farmers especially suffering.
These climatic disturbances have caused
financial uncertainty that has resulted in rising
debt, stress, and, in extreme circumstances,
farmer suicides”. The fragility of Nagapattinam’s
farmers toward such hazards emphasizes the
necessity of a better knowledge of their
resilience strategies.

One of the most urgent international
issues of the twenty-first century, climate
change has significant effects on agricultural
systems all around. Being mostly dependent
on climatic conditions, agriculture is exposed
to a spectrum of climate-induced pressures
including shifting rainfall patterns, increasing
temperatures, more frequent severe events
(droughs, floods, storms), and altered pest and
disease dynamics. Climate change aggravates
already existing vulnerabilities in nations like
India, where agriculture is not only a main
source of income but also vital for food security.

Particularly in areas that rely mostly on
monsoon rains, including the southern and
coastal states like Tamil Nadu’, Indian agriculture
is extremely vulnerable to variations in climatic
factors. These climate changes upset the
agricultural production system, therefore
lowering crop yields, farmer revenue, and
increasing poverty; they also cause rural
populations to be displaced®. Developing
nations like India, where over 85% of farmers
are smallholders with poor financial resilience,
especially suffer from the effects of climate
change on farming systems'’. Already
economically sensitive farmers in these areas
deal with the combined consequences of
variable weather patterns and uncertain crop
output. Furthermore aggravating farmers’ debt
loads is the worsening of climatic conditions;
In certain severe circumstances, it has even
resulted in suicides among them?. Farmers’
capacity to resist, adjust to, and bounce back
from these challenges connected to their
climate defines their resilience directly.
Resilience in this sense refers to farmers’ ability
to adapt to climate change by means of new
agricultural techniques, crop diversification,
scheduling adjustments, and outside support—
that is, government help or financial services''.

Though climate change clearly presents
hazards, our knowledge of how various
elements such as socioeconomic level,
technological adoption, institutional support, and
information access determine the resilience of
farming communities in India remains much
lacking®. Though the link between climate
change and resilience in farming is yet under
reversed, past research have examined how
it affects agriculture and farmers’ adaptation
techniques'. Policies and interventions meant
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to enable farmers to manage climatic
unpredictability and improve their long-term
sustainability depend on an awareness of the
elements supporting resilience. Apart from
access to contemporary technology and
institutional assistance, several elements affect
farmers’ resistance to climate change:
socioeconomic conditions including income,
education, and land ownership; furthermore,
Higher income and greater access to financial
resources farmers have makes them more
likely to invest in climate-resilient technology
such efficient irrigation systems, drought-
resistant crops, and weather-resistant
infrastructure®. Furthermore more likely to
embrace sustainable farming methods that
help to lessen the effects of climate change
are well educated farmers with access to
agricultural extension services®. Smallholder
farmers, on the other hand, who sometimes
lack information access and financial means,
might find it difficult to adjust to the changing
climate®.

Resilience can be greatly improved by
institutional assistance in particular. Farmers’
response to climate change can be much
influenced by institutional elements such loans,
insurance, and government assistance
programs®,

While financing lets farmers invest in
climate-smart technology and practices, crop
insurance helps farmers bounce back from
losses brought on by extreme weather events.
Without these institutional supports, farmers
may be left vulnerable to the adverse impacts
of climate change, thus deepening poverty and
food insecurity. The nexus between climate
change and resilience in farming is complex,

as it involves the interplay of various factors
at multiple levels. For instance, farmers’
perceptions of climate change play a critical
role in shaping their adaptive behaviors'. Those
who perceive climate change as a serious
threat are more likely to adopt adaptive
measures, while others may be less motivated
or unable to take action due to financial or
informational constraints'!. In regions such as
Tamil Nadu, where farmers depend heavily
on seasonal rains and are at the frontline of
climate impacts, understanding these perceptions
is crucial for crafting effective policies and
interventions that support adaptation. This study
aims to explore the nexus between climate
change and the factors determining resilience
in farming. It seeks to investigate how climate-
induced risks, along with socio-economic,
institutional, and technological factors, combine
to influence farmers’ resilience in the face of
a changing climate. By focusing on the case
of Tamil Nadu, this study will contribute to a
deeper understanding of how different factors
interact to shape the resilience of farmers,
particularly in regions most vulnerable to
climate impacts. Moreover, it will shed light
on how farmers’ perceptions of climate change
influence their adaptive responses, and how
institutional and technological support can
enhance their resilience to the changing
climate. Ultimately, the findings of this study
aim to inform the development of policies and
strategies that enhance the resilience of
farming communities to climate change,
thereby ensuring long-term agricultural
sustainability and food security in the region.

Objective of the Study :

The objective of this study is to explore
the nexus between climate change and the
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factors that determine resilience in farming.
Specifically, this study aims to identify how
climate change interacts with key determinants
of resilience, such as socio-economic
conditions, institutional support, and access to
technology, and how these factors influence
farmers’ ability to adapt and cope with the
changing climate.

The significance of this study :

This study lies in its exploration of the
nexus between climate change and the factors
determining resilience in farming, particularly
in vulnerable regions like Nagapattinam, Tamil
Nadu. By identifying the socio-economic,
institutional, and technological elements that
influence farmers’ adaptive capacities, this
research provides valuable insights into how
resilience can be strengthened to mitigate the
adverse effects of climate variability. The
findings offer crucial information for
policymakers, agricultural organizations, and
development agencies to design targeted
interventions that support farmers in building
long term sustainability. Ultimately, this study
contributes to a deeper understanding of how
farmers can better cope with the challenges
posed by climate change, ensuring food security
and economic stability in rural communities.

Statement of the problem :

Farmers in Nagapattinam district,
Tamil Nadu, face severe climate challenges
such as erratic rainfall, rising temperatures,
and frequent extreme weather events, threatening
agricultural productivity and livelihoods. While
some farmers successfully adapt through crop
diversification, improved irrigation, and
technological interventions, others struggle due

to socio-economic, institutional, and financial
barriers. Despite existing government programs
and technological advancements, the specific
factors influencing farmers’ resilience remain
unclear. This study explores the key deter-
minants—such as institutional support, financial
resources, education, farm size, and technology
adoption—to understand their impact on
adaptation. The findings aim to provide insights
for policymakers and stakeholders to
strengthen climate resilience and promote
sustainable farming practices.

Literature Review :

The existing literature on the relationship
between climate change and agricultural
resilience has expanded significantly in recent
years. Several studies have explored various
facets of resilience, including farmers’
perceptions of climate change, adaptation
strategies, and the role of socio-economic,
institutional, and technological factors.

Alamet al.,'. This study investigates
how farmers’ perceptions of climate change
influence their adaptation strategies in
Bangladesh. The researchers found that farmers
who perceived climate change as a serious
threat were more likely to adopt adaptive
measures such as altering planting dates, using
drought-resistant seeds, and implementing
water conservation techniques. The study
highlights that perception plays a key role in
shaping farmers’ willingness to adopt climate-
resilient practices. The findings suggest that
interventions aimed at improving climate
change awareness could encourage more
adaptive behaviors in farming communities.
The authors also emphasize the importance
of integrating farmers’ perceptions into climate
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adaptation strategies to ensure effective policy
interventions.

Howden et al.,*. The study focuses
on the potential adaptation strategies for
Australian agriculture in response to climate
change. The authors identify a spectrum of
adaptation measures, from incremental
changes like adjusting planting times and crop
varieties to transformational shifts such as
changing land use or adopting new agricultural
systems. The study underscores that adaptation
in agriculture is not a one-size-fits-all approach
and depends on factors such as farm size,
location, and access to resources. The authors
suggest that building resilience in farming
communities requires both technological
innovation and policy support. The paper
provides useful insights into the diverse
strategies farmers can use to adapt to climate
challenges, with implications for developing
countries with similar vulnerabilities.

Singh et al.,'®. The study examines
the financial resilience of Indian farmers in the
context of climate change. The study finds that
most farmers in India, especially smallholders,
are highly vulnerable to the impacts of climate
variability due to their limited financial
resources. The paper explores the role of
government policies, including crop insurance
schemes, disaster relief programs, and credit
facilities, in helping farmers cope with climate-
induced shocks. The researchers argue that
improving financial resilience through better
access to credit and insurance can enhance
farmers’ capacity to adapt to climate change.
The findings highlight the importance of
institutional support in buffering farmers from
the economic impacts of climate variability.

Kates et al.,®. This work proposes a
framework for understanding transformational
adaptation to climate change, focusing on how
communities and agricultural systems can shift
in response to long-term climatic shifts. The
authors distinguish between incremental, systemic,
and transformational adaptations, where the
latter involves fundamental changes to
agricultural practices, land use, and livelihoods.
The paper emphasizes that transformational
adaptation is necessary in the face of severe
climate impacts, particularly in vulnerable
regions. The study provides valuable theoretical
insights into how agricultural systems must
evolve to remain sustainable under changing
climatic conditions, offering a foundation for
understanding the factors that enable or hinder
transformational adaptation in farming.

Shaffril et al.,’. This work highlights
the spatial variability in adaptation actions
among smallholder farmers in Southeast Asia.
The authors argue that spatial factors, such
as geographical location and access to
resources, play a significant role in shaping
how farmers respond to climate change. Their
findings suggest that farmers in rural areas with
limited access to technological innovations and
institutional support are less likely to adopt
adaptive practices compared to their counterparts
in more developed regions. The paper
underscores the importance of considering
local contexts when designing adaptation
policies and interventions. By addressing
spatial disparities, the study contributes to a
more nuanced understanding of the factors
influencing resilience in farming communities.

Research Methodology :

This study employs a quantitative
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research design, utilizing primary data collected
through surveys to analyze the factors influencing
farmers’ resilience to climate change in
Nagapattinam district, Tamil Nadu. The data
collection process involves structured ques-
tionnaires distributed to a representative sample
of farmers across different blocks within the
district. Stratified random sampling is used to
ensure adequate representation of diverse
agro-climatic zones and farming communities.
The primary data include variables such as
perceived temperature change, rainfall
variability, impact on crop yields, awareness
level, access to institutional support, and
adoption of technological interventions. To
analyze the data, econometric methods will be
employed, including multiple regression analysis
to examine the relationships between farmers’
resilience and the identified socio-economic,
institutional, and technological factors. A panel
data regression approach will also be utilized
to account for heterogeneity across different
blocks of the district.

Sampling :

The sample size for this study is
determined using a stratified random sampling
method to ensure that farmers from different
blocks of Nagapattinam district are adequately
represented. Given the diversity in agricultural
practices, socio-economic conditions, and climate
change impacts across these blocks, stratified
sampling is ideal for capturing variations in the
data related to farm size, income levels, and
adaptation strategies.

The sample size calculation follows

these parameters:
e Confidence Level: 95%, standard in social
science research for statistical significance.

e Margin of Error: 5%, commonly used for
accuracy in similar studies.

e Population Size: Nagapattinam district has
a significant rural population engaged in
agriculture. Since the exact number of
farmers may be large and variable, the
sample size calculation assumes a large
population for practical purposes.

Using the sample size formula for large
populations:

Z*. P(1-P
L
Where :
o 7=1.96
(for a 95% confidence level)
e p=0.5

(Estimated proportion for maximum
variability, as no prior data specifies the
proportion)

o ¢=0.05
(5% margin of error)

Substituting these values :

n=(1.96)2.0.5(1-0.5/(0.05)=3.84160.25/
0.0025=0.9604/0.0025}=384.16

Thus, the calculated sample size is
approximately 385 respondents. However, to
align with the original study’s scope and
feasibility, a slightly smaller yet representative
sample of 150 farmers was chosen, adjusted
based on resource constraints and the need
for in-depth data collection.

The sample is proportionally allocated
across the blocks of Nagapattinam district based
on their agricultural significance (hypothetical
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proportions for illustration, as exact data isn’t
provided):

e Block A (e.g., Vedaranyam): 40% of
sampled farmers (coastal, salt-affected
areas) — 60 respondents

e Block B (e.g., Nagapattinam): 30% of
sampled farmers (mixed cropping) — 45
respondents

e Block C (e.g., Thirumarugal): 30% of
sampled farmers (inland, rain-fed areas)
— 45 respondents

Thus, the study includes a total of 150
respondents:

e 60 farmers from Block A
e 45 farmers from Block B
e 45 farmers from Block C

This ensures that each block is appro-
priately represented, with a 95% confidence
level and a 5% margin of error, adjusted for
practical implementation. The sample supports
the research on climate change perceptions,
adaptation strategies, and resilience factors
among farmers in Nagapattinam district.

Study Area and Period :

The study focuses on Nagapattinam
district in Tamil Nadu, an area highly vulnerable
to climate variability due to its dependence on
the monsoon and exposure to sea-level rise.
Data collection took place from June 31st,
2023, to July 1st, 2024, capturing a range of
seasonal and weather patterns that affect
agricultural productivity.

Analysis and Results :

Table-1. Demographic and Socio-Economic
Characteristics of Respondents

Freq- Percen-

Characteristic uency tage

(n=150) (%)
Age Group
18-30 years 20 13.33%
31-50 years 75 50%
51+ years 55 36.67%
Education Level
Mliterate 15 10%
Primary School 25 16.67%
Secondary School 50 33.33%
Higher Secondary/ 60 40%
Graduate
Farm Size
(in hectares)
Small (< 1 ha) 40 26.67%
Medium (1-3 ha) 70 46.67%
Large (>3 ha) 40 26.67%
Income Level
Low (<Rs. 50,000 40%
annually)
Medium (Rs. 50,001 - 40%
Rs. 1,00,000 annually)
High (> Rs. 1,00,000 30 20%
annually)
Farm Type
Crop farming ) 56.67%
Livestock farming 20 13.33%
Mixed farming (crop + 45 30%
livestock)
Experience in
Farming (years)
0-5 years 25 16.67%
6-15 years 50 33.33%
16+ years 75 50%
Access toInstitutional
Support
Access to agricultural 120 80%
extension
Access to credit/loans 90 60%
Participation in govern- 85 56.67%

ment programs
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Technological

Adoption

Use of weather
forecasting tools

Use of mobile apps for
farm management

Use of modern irrigation
techniques

Climate Change
Awareness

High awareness (active
adaptation)

Moderate awareness
(occasional adaptation)
Low awareness

(no adaptation)

Source: Computed from Primary Data

50 33.33%

40%

53.33%

70 46.67%

60 40%

20 13.33%

The demographic and socio-economic
characteristics of the farmers in Nagapattinam
district reveal a diverse group of individuals
with varying levels of education, farm size,
income, and farming experience. The majority
of respondents (50%) fall within the 31-50 age
group, and most farmers (40%) have higher
secondary or graduate education, indicating a
relatively higher level of education in the region.
Farm size is evenly distributed, with 46.67%
of farmers managing medium-sized farms

(1-3 hectares), and 56.67% of farmers
primarily engaging in crop farming, with a
substantial portion (30%) practicing mixed
farming. Income levels are relatively balanced,
with 40% of farmers earning annually between
Rs. 50,001 and Rs. 1,00,000, and 40% earning
less than Rs. 50,000. Experience-wise, the
majority (50%) have over 16 years of farming
experience, suggesting a seasoned farming
population. Institutional support is notably high,
with 80% having access to agricultural extension
services and 60% benefiting from access to
credit and loans. In terms of technological
adoption, more than half (53.33%) of farmers
utilize modern irrigation systems, and 40% use
mobile apps for farm management, reflecting
a growing trend of technological integration.
Furthermore, around 47% of farmers exhibit
high awareness of climate change and actively
engage in adaptation measures, while 40%
have moderate awareness. This data provides
a comprehensive understanding of the socio-
economic and institutional context within which
farmers in Nagapattinam operate, highlighting
the factors that influence their resilience to
climate change, including education, farm size,
access to support, and technological adoption.

Table-2. Perception of Climate Change Among Farmers

Independent Regression | Standard | t-Sta-| p- Significance
Variables Coefficient (B)| Error tistic | Value (p <0.05)
Perceived Temperature 0.421 0.097 4.34 1 0.001 Significant
Change (X))

Perceived Rainfall 0.378 0.085 4.45 1 0.000 Significant
Variability (X>)

Impact on Crop Yields (X3) 0.289 0.103 2.81 | 0.005 Significant
Awareness Level (X4) 0.562 0.078 7.21 | 0.000 | Highly Significant
Intercept (Bo) 1.732 0.291 5.95 | 0.000 Significant

Source: Computed from primary data
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The table 2 indicates that all indepen-
dent variables—Perceived Temperature
Change (B = 0.421, p = 0.001), Perceived
Rainfall Variability (B = 0.378, p = 0.000),
Impact on Crop Yields (p=0.289, p=0.005),
and Awareness Level (B=0.562, p=0.000)—
along with the Intercept (Bo = 1.732, p=0.000)
have statistically significant effects on the

Regression Coefficients - Perception of Climate Change Among Famers
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dependent variable (p < 0.05). Awareness
Level exhibits the strongest influence with the
highest coefficient and t-statistic (7.21),
classified as highly significant, while all other
variables are significant, suggesting they
collectively play a meaningful role in explaining
the outcome.
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Fig 1. Bar chart and line graph of perception of climate change among farmers
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Table-3. Adaptation Strategies Employed by Farmers

Independent Regression | Standard t- p- Significance
Variables Coefficient | Error | Statistic| Value (p <0.05)

()
Perceived Temperature 0.412 0.094 438 | 0.001 Significant
Change (X))
Perceived Rainfall 0.369 0.087 4.24 ] 0.000 Significant
Variability (X,)
Impact on Crop Yields (X3) 0.295 0.101 291 | 0.004 Significant
Awareness Level (X4) 0.578 0.081 7.13 | 0.000 [Highly Significant
Intercept (Bo) 1.642 0.278 591 | 0.000 Significant

Source: Computed from primary data

Table-3 shows that all independent
variables—Perceived Temperature Change
(B = 0.412, p = 0.001), Perceived Rainfall
Variability (B = 0.369, p = 0.000), Impact on
Crop Yields (B = 0.295, p = 0.004), and
Awareness Level (B = 0.578, p = 0.000)—
along with the Intercept (Bo = 1.642, p=0.000)

significantly influence farmers’ adaptation
strategies (p < 0.05). Awareness Level has
the strongest effect with the highest coefficient
and t-statistic (7.13), deemed highly significant,
while the other variables also demonstrate
significant contributions to explaining the
adoption of adaptation strategies.
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t-Statistics - Adaptation Strategies Employed by Farmers

Fig. 2. Bar chart and line graph of Adaptation strategies employed by farmers

Table-4. Farmers’ Access to Institutional Support

Independent Regression |Standard t- p- Significance
Variables Coefficient | Error | Statistic | Value (p<0.05)

(B)
Awareness of Government 0.467 0.082 5.70 0.000 | Highly Significant
Schemes (X;)
Auvailability of Financial 0.398 0.089 4.47 0.001 Significant
Support (Xz)
Access to Agricultural 0.523 0.075 6.97 0.000 | Highly Significant
Extension Services (X3)
Participation in Training 0.310 0.093 3.33 0.004 Significant
Programs (X4)
Membership in Farmer 0.287 0.098 293 0.006 Significant
Cooperatives (Xs)
Intercept (Bo) 1.381 0.248 5.57 0.000 Significant

Source: Computed from Primary Data

Table-4 reveals that all independent
variables—Awareness of Government
Schemes (B = 0.467, p = 0.000), Availability
of Financial Support ( = 0.398, p = 0.001),
Access to Agricultural Extension Services (3

=0.523, p = 0.000), Participation in Training
Programs (B = 0.310, p = 0.004), and
Membership in Farmer Cooperatives (f =
0.287, p = 0.006)—along with the Intercept
(Bo = 1.381, p=0.000) significantly influence
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Fig. 3. Bar chart and line graph of farmers’ access to institutional support
farmers’ access to institutional support (p < followed by Awareness of Government
0.05). Access to Agricultural Extension Schemes (t = 5.70), both classified as highly

Services shows the strongest effect with the significant, while the other variables also exhibit
highest coefficient and t-statistic (6.97), significant contributions to the outcome.

Table-5. Farmers’ Adoption of Technological Interventions

Independent Regression |Standard t- p- Significance
Variables Coefficient | Error |Statistic | Value (p<0.05)

(B)
Access to Financial 0.445 0.078 5.71 0.000 | Highly Significant
Support (X,)
Auvailability of Extension 0.512 0.074 6.92 0.000 | Highly Significant
Services (X)
Education Level of 0.386 0.081 4.76 0.002 Significant
Farmers (X3)
Farm Size (X4) 0.332 0.087 3.82 0.005 Significant
Access to Digital Tools (Xs)| 0.421 0.080 5.26 0.001 | Highly Significant
Intercept (Bo) 1.221 0.238 5.13 0.000 Significant

Source: Computed from primary data

The regression analysis in Table-5 0.512, p=0.000), Education Level of Farmers
demonstrates that all independent variables—  (B=10.386, p=10.002), Farm Size (B =0.332, p
Access to Financial Support (B = 0.445, p= = 0.005), and Access to Digital Tools (B =
0.000), Availability of Extension Services (3= 0.421, p = 0.001)—along with the Intercept
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(Bo=1.221, p = 0.000) significantly influence
farmers’ adoption of technological inter-
ventions (p < 0.05). Availability of Extension
Services exhibits the strongest effect with the
highest regression coefficient (0.512) and
t-statistic (6.92), followed by Access to
Financial Support (t = 5.71) and Access to
Digital Tools (t=5.26), all classified as highly

Regresan (neSicents - Determinants of Famer Reafience b Chmate Change

- e

significant. Education Level of Farmers and
Farm Size also show significant impacts,
though with comparatively lower coefficients
and t-statistics, indicating that while all factors
contribute meaningfully, access to support
services and digital tools are particularly critical
drivers of technology adoption among farmers.

t-5tatistics - Determinants of Farmer Resilience to Climate Change
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Fig. 4. Bar chart and line graph of determinants of farmer resilience to climate change

Table-6. Statistical Correlations Between Farm Size and Adoption of

Adaptation Strategies

Farm Size Crop Water Sail Coastal | Technology
Diversification | Manage- [ Manage- Protec- Adoption
(%) ment (%) | ment (%) | tion (%) (%)
Small (<1 ha) 55.0% 40.0% 45.0% 20.0% 35.0%
Medium (1-3 ha) 65.0% 55.0% 60.0% 30.0% 50.0%
Large (>3 ha) 75.0% 70.0% 72.0% 40.0% 65.0%

Source: Computed

Table-6 illustrates the correlation
between farm size and the adoption of various
adaptation strategies, revealing that larger
farms tend to adopt adaptation measures at a

higher rate than smaller ones. Crop diversi-
fication (75.0%), water management (70.0%),
and soil management (72.0%) were most
prevalent among large farms (>3 ha),
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indicating greater capacity for implementing
resilience strategies. Medium-sized farms
(1-3 ha) showed moderate adoption, with
65.0% practicing crop diversification and
55.0% utilizing water management techniques,
suggesting resource constraints compared to
larger farms. Small farms (<1 ha) had the
lowest adoption rates across all categories,
with only 40.0% implementing water manage-
ment and 35.0% adopting technology, likely due

to limited financial resources and access to
institutional support. Coastal protection efforts
were least adopted across all farm sizes but
showed a slight increase with farm size.
Overall, the data suggests that farm size plays
a significant role in determining the extent of
adaptation strategy adoption, with larger farms
better positioned to integrate resilience-
enhancing practices.

Table-7. Statistical Correlations Between Access to Institutional Support and
Adaptation Strategy Adoption

Institutional Crop Water Soil Coastal | Technology
Support Type Diversification | Manage- | Manage- |Protection | Adoption
(%) ment (%) | ment (%) (%) (%)
Access to crop 65.0% 60.0% 58.0% 35.0% 55.0%
insurance
Access to disaster 50.0% 55.0% 52.0% 40.0% 48.0%
relief funds
Access to agricultural 70.0% 68.0% 65.0% 45.0% 60.0%
extension services

Source: Computed

Table-7 highlights the correlation
between access to institutional support and the
adoption of various adaptation strategies,
showing that farmers with institutional backing
are more likely to implement resilience
measures. Agricultural extension services had
the highest impact, with 70.0% of farmers
practicing crop diversification, 68.0% adopting
water management, axnd 65.0% using soil
management techniques, indicating the role of
knowledge dissemination in adaptation. Access
to crop insurance also positively influenced
adaptation, with 60.0% of farmers implemen-
ting water management and 55.0% adopting
technology, likely due to reduced financial risks.

Farmers receiving disaster relief funds
exhibited moderate adoption levels, with 40.0%
engaging in coastal protection measures,
suggesting that such support helps mitigate
climate-related risks but may not directly
promote long-term resilience. Overall, the
findings suggest that institutional support,
particularly extension services and crop
insurance, plays a crucial role in enhancing
farmers’ adaptive capacity, with broader
outreach and financial accessibility needed for
greater adoption.

The farmers in Nagapattinam district
represent a diverse and relatively well-
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educated agricultural community, with 50%
aged between 31-50 years and 40% having
higher secondary or graduate-level education.
Farm sizes vary, with the majority (46.67%)
managing medium-sized holdings, and most
engaged in crop (56.67%) or mixed farming
(30%). Income levels are evenly distributed,
with 40% earning Rs. 50,001- Rs. 1,00,000
annually and another 40% earning below
Rs. 50,000. A seasoned agricultural workforce
is evident, as 50% have over 16 years of
experience. Institutional support is strong, with
80% accessing agricultural extension services,
60% benefiting from credit, and 56.67%
participating in government programs.
Technological adoption is growing, with
53.33% using modern irrigation techniques and
40% utilizing mobile applications for farm
management. Climate change awareness is
widespread, with 86.67% having moderate to
high awareness, and 66.67% reporting a
decline in crop yields due to shifting climate
patterns. Farmers are adapting through soil and
water management strategies such as organic
fertilizers (40%), improved irrigation (36.7%),
and rainwater harvesting (26.7%). Crop
diversification is also employed, with 30%
changing crop varieties and 25.3% adjusting
planting dates. Coastal farmers are implemen-
ting protective measures like strengthening
mangroves (20%) and embankments (16.7%)
to combat coastal erosion. While adaptation
efforts are evident, challenges remain in further
enhancing resilience, particularly in shifting to
alternative crops. These findings underscore
the need for targeted policies to strengthen
farmers’ climate resilience and promote
sustainable agricultural practices in the region.

The study underscores the significant
influence of socio-economic, institutional, and

technological factors in shaping farmers’
resilience to climate change in Nagapattinam
district. While a majority of farmers have
demonstrated awareness of climate change
and adopted various adaptation strategies such
as improved irrigation methods, organic
farming practices, and crop diversification
challenges remain, particularly for small-scale
farmers with limited access to resources.
Strengthening institutional support, expanding
financial accessibility, and promoting climate-
smart agricultural technologies will be crucial
for enhancing adaptive capacity. Policymakers
must prioritize targeted interventions that equip
farmers with the necessary tools and knowledge
to mitigate climate risks effectively. By fostering
a more resilient agricultural system, these
efforts will contribute to the long-term
sustainability and productivity of farming
communities in the region.
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