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Abstract: This study investigates the impact of climate change on farm households across six agro-climatic
zones of Assam, India, characterized by diverse topographies and climate-related challenges. The zones, rang-
ing from flood-prone areas to hilly terrains, experience unique climate-related stresses, including floods,
droughts, and soil erosion. To develop region-specific strategies, this research identifies the determinants of
adaptive management practices employed by farmers in response to these climate-related challenges. The
study reveals that Assam is highly vulnerable to climate change impacts, including erratic rainfall, rising tem-
peratures, and extreme weather events. To mitigate these effects, farmers have adopted various adaptation
measures, which are analyzed to understand their effectiveness in coping with climate change in Assam. The
research area comprises six districts from each agro-climatic zone. The study found that the majority of farm-
ers remain heavily reliant on the monsoon, as evidenced by the limited attention given to their choices in
adopting irrigation facilities, with only 30 percent of the surveyed farmers implementing this strategy. A total
of nine factors influencing adaptation strategies were assessed using a binary logistic model (BLM) or regres-
sion analysis. More than 86 percent of farmers in the study area reported having experienced climate change
over the last 30 years. Furthermore, farmers’ awareness and perceptions regarding alterations in rainfall and
temperature revealed that a considerable number acknowledged fluctuations in rainfall; however, in relation
to temperature, they observed an increase only in the past three years, attributing this rise primarily to increas-

ing relative humidity as a significant factor.

Keywords: adaptive management; climate change; perception on climate change; agriculture

1. Introduction

Climate change poses significant challenges for agriculture, particularly affecting marginal-
ized and small farmers who rely heavily on farming for their livelihoods. Without appropriate ad-
aptation strategies, the impact of climate change could worsen dramatically (Elum et al., 2016;
Elum & Snijder, 2023). Adaptation measures are essential to mitigate the negative effects of cli-
mate shifts on agricultural practices (Intergovernmental Panel on Climate Change [IPCC], 2023).
India, in particular, faces compounded stress from industrial development and urbanization, which
further strains its socio-ecological systems. The “global climate risk index” (2023) ranks India as
the 8th most vulnerable country out of 182 to climate hazards (Ministry of Finance, 2024). While
both adaptation and mitigation policies are available, adaptation is considered a crucial approach
in the agricultural sector. While mitigation efforts are important for reducing the long-term effects
of climate change, adaptation strategies are vital for reducing the immediate vulnerabilities faced
by farmers and farming communities (Wheeler & von Braun, 2013). Implementing effective adap-
tation practices can safeguard agricultural production, lessen vulnerabilities, and enhance the resil-
ience of farming systems in the face of changing climatic conditions. Thus, it is crucial for agricul-
tural communities to understand available adaptation options and the challenges they might en-
counter in implementing them. Several studies have explored climate change adaptation using a

Agricultural & Rural Studies 2026, 4(1), 0002

https://doi.org/10.59978/ar04010002


https://sccpress.com/ars
https://doi.org/10.59978/ar04010002
mailto:dikshitakakoty28@gmail.com
mailto:ajitdebnathrgu@gmail.com
mailto:yovaboro124@gmail.com
mailto:ppbecodu@gmail.com
mailto:manuranjan7@gmail.com
https://orcid.org/0000-0002-8772-3935
https://orcid.org/0000-0002-5114-2880
https://orcid.org/0009-0006-2041-3736
https://orcid.org/0000-0002-3981-1148
https://orcid.org/0000-0001-8355-767X
https://doi.org/10.59978/ar04010002
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog?doi=10.59978/ar04010002&domain=pdf&date_stamp=2026-02-11

A&R 2026, Vol. 4, Iss. 1, 0002

2 of 14

multinomial logit (MNL) model to analyze the choices farmers make regarding various adaptation
strategies (Adimassu & Kessler, 2016; Begum & Mahanta, 2017; Deressa et al., 2009; Gbetibouo,
2009; Hisali et al., 2011; Marie et al., 2020; Nhemachena & Hassan, 2007). However, this approach
may not adequately capture the reality, as many households adopt multiple adaptation strategies
simultaneously. Grouping adaptation responses, such as “livelihood diversification by moving to
non-farming” or “altering planting decisions by sowing different crop varieties,” can complicate
the analysis of the factors influencing farmers’ decisions. Therefore, we have chosen to employ a
Binary Logit model to more effectively identify the specific factors that influence farmers’ choices
related to each adaptation option. Recent studies have emerged, shedding light on the connection
between the agricultural sector and climate change. One segment of this literature examines how
climate change affects crop yields in India, while another explores how crop diversity can serve as
a strategy for adapting to climate shifts. At a regional level, Upadhyay (2012) analyzed the produc-
tivity changes in rice across Assam from 1970 to 2010, utilizing time-series data. In this study,
average temperature and annual rainfall were assessed as climate variables, alongside non-climatic
factors such as high-yield variety seeds, irrigation coverage, and fertilizer use. The multiple regres-
sion results suggest that rising temperatures negatively impact rice productivity, whereas rainfall
has a beneficial effect. In another approach, Mandal and Singha (2020) applied the feasible gener-
alized least squares method to a stochastic yield function to evaluate the effects of climate change
on the mean yields of five crops—winter, summer, autumn rice, mustard, and potato—using dis-
trict-level panel data from 1991 to 2013. Their findings indicate that expected extreme temperatures
could severely reduce average yields of summer rice and mustard, while typical mean temperatures
exhibited a non-linear influence on the yield variability of summer rice, winter rice, and potatoes.
Looking at adaptation strategies, Begum and Mahanta (2017) explored how farmers respond to
mitigate the adverse effects of climate change, identifying key factors that shape their adaptive
choices. Interviews with 230 farmers across three agro-climatic zones in Assam revealed common
strategies such as fertilizer application, crop variety adjustments, innovative farming practices, and
changes in planting schedules. Their Probit regression analysis identified income levels, non-farm-
ing extension services, and access to credit as primary influences on these adaptation decisions.
Different agro-climatic zones often face distinct challenges regarding access to technology,
infrastructure, and information. By analyzing the factors that determine these disparities, we can
better address the needs of all farmers and provide equitable support. It’s vital to study how farmers
in Assam’s varied agro-climatic zones adapt their management practices in the face of climate
change. This understanding is crucial for crafting targeted strategies that enhance food security and
sustainable livelihoods. Despite various policy initiatives aimed at fostering farm-level adaptation,
the adoption rates remain notably low across different states (Kharumnuid et al., 2018). Bryan et
al. (2013) investigate farmers’ views on climate change, current adaptation strategies, and the fac-
tors that affect farmers’ decisions to adapt in Kenya. The findings indicate that households encoun-
ter significant obstacles in adapting to climate change. Although many households have imple-
mented minor modifications to their farming methods in response to climate change (notably, al-
tering planting choices), only a few households can afford to make more substantial investments,
such as in agroforestry or irrigation, despite a willingness to invest in such initiatives. This high-
lights the necessity for increased investments in rural and agricultural development to enhance the
capacity of households to make strategic, long-term choices that influence their future well-being.
Bryant et al. (2000) emphasize agricultural adaptation as a deliberate proactive or reactive response
to climate-related changes, influenced by various factors. A notable characteristic of the methodol-
ogies employed in research on adaptation within Canadian agriculture is the emphasis on the sig-
nificant role of human agency. Many individual farmers believe they are well-equipped to adapt to
climate due to their extensive “technological” toolkit, which instills confidence in their ability to
manage climatic changes. In numerous regions, there is minimal concern regarding climate change,
except in cases where specific types of climatic vulnerability are present. Farmers react to biophys-
ical factors, including climate, as they engage with a complex array of human factors. Several of
these factors, particularly institutional and political ones, have tended to reduce the risks at the farm
level associated with climatic variability and change, yet they may also exacerbate the long-term
vulnerability of Canadian agriculture. Despite the technological and management adaptation strat-
egies accessible to producers, Canadian agriculture continues to be susceptible to climatic variabil-
ity and climate change. Sarkar and Padaria (2015) carried out a study in the Shimla and Kullu
districts of Himachal Pradesh, India, aimed at assessing the knowledge and awareness levels of
farmers regarding climate change. A total of 100 farmers were interviewed, and information was
gathered from various experts to develop future extension strategies. The findings indicated that
only 22 percent of respondents were aware of climate change in the region, while 43 percent had
knowledge of the various human-induced factors contributing to climate change. The study high-
lights the low levels of knowledge and awareness among the sample, suggesting the necessity for
an intensive extension education program to enhance their capacity and empower them with
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information. From the existing literature, it is found that there is a pressing need for comprehensive
research to identify the factors influencing farmers’ adaptive behaviours. This study seeks to bridge
that gap by examining the diverse adaptation measures utilized by farmers in both dry and flood-
prone areas within Assam’s agro-climatic zones, as well as the barriers they face in implementing
those practices. The following Figure 1 shows the agro-climatic zones of Assam.

HILL Zone (HZ)
I Upper Brahmaputra Valley Zone (UBVZ)
- Lower Brahmaputra Valley Zone (LBVZ)
=

Map of Assam with Six

Central Brahmaputra Valley Zone (CBVZ)

Map of India

North Bank Plains Zone (NBPZ)

Agl‘O-Cllmath Zones Bl Barak Valley Zone (BVZ)

Figure 1. Map of India and Assam with Six Agro-Climatic Zones.

2. Materials and Methods

The data collection took place in the second half of 2024 using a self-structured survey sched-
ule. From the six agro-climatic zones of Assam, namely Hill Zone (HZ), Upper Brahmaputra Valley
Zone (UBVZ), Lower Brahmaputra Valley Zone (LBVZ), Central Brahmaputra Valley Zone
(CBVZ), Barak Valley Zone (BVZ), and North Bank Plains Zone (NBPZ), six districts have been
selected, namely Golaghat, Nagaon, Barpeta, Lakhimpur, Cachar, and Dima Hasao. These areas
were chosen due to their agricultural prominence and notable climatic variations after a thorough
analysis of secondary data. To explore the adaptability and vulnerabilities of farmers in the face of
climate change, we employed a multistage purposive sampling approach. This method involved
selecting blocks, villages, and households based on observed rainfall inconsistencies and agricul-
tural climate predispositions.

A total of 2 blocks from each district and 2 villages from each block, i.e., a total of 12 blocks
and 24 villages have been selected for the survey, which is based on various aspects like the varia-
bility of the crops cultivated, flood-prone & relatively dry areas, as their means of adaptation vary
depending on all these aspects. Subsequently, the perception of climate change, determinants of
adaptation considering socio-economic factors, and barriers to adaptation are discussed separately.
Finally, the study gathered primary data from around 300 agricultural households randomly.

The following Figure 2 shows the sample design by taking households as a unit of analysis.
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Figure 2. Sample Design.

We focused on farm households engaged in farming activities, whether on their own land or
rented land, recognizing these households as the primary decision-makers and actors in agricultural
practices. The survey aimed to capture local perceptions and observations regarding climate change
mitigation strategies. We also gathered insights into the socio-economic conditions of the farmers,
their adaptations, and their access to information about climate change and new agricultural tech-
niques, including climate and agricultural extension services. Additionally, we collected data on
four selected crops throughout the seasons of summer, monsoon, post-monsoon, and winter. The
survey questionnaire addressed several key mechanisms: (a) self-reported climate change mitiga-
tion approaches adopted by farmers; (b) assessments of adaptive strategies in farming practices; (c¢)
the extent of specific challenges farmers faced that could hinder adoption and coping strategies;
and (d) demographic information focusing on essential socio-economic factors. For components
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Z; =Bt B,(Age) + B,(Gender) + B ,(Edu) + B (Family size) + B(land holding) + p(Distance to the market) +
B,(Farming experience) + B(access to credit) + p,(Membership in SHGs) + B, ,(Infor. Climate change) + p

(b) and (c), responses were measured on a Likert scale, ranging from strongly disagree to highly
agree. The “adaptation” variable was classified as a dependent dummy variable, assigned a value
of 1 for farmers who reported taking adaptive measures in response to adverse climate impacts, and
a value of 0 for those who did not engage in any adaptive actions. Farmers utilize various strategies
to enhance their adaptability to climate change, although these strategies often vary based on their
socio-economic characteristics. For example, literate farmers may implement different adaptive
measures compared to their illiterate counterparts.

Annual family income, farm size, membership in Self-Help Groups (SHGs), access to credit,
farming experience, contact with extension service agents, distance to the market, and awareness
of climate change information are all factors that shape how farmers adopt measures to cope with
environmental degradation and severe weather patterns linked to climate change (Begum & Ma-
hanta, 2017; Guntukula & Goyari, 2020). Regardless of the methods chosen by each farmer, it’s
evident that implementing adaptive measures can help mitigate the adverse impacts of climate
change on agricultural productivity, household income, and the overall well-being of farmers.

Logistic regression models are widely used in this context because they ensure that the esti-
mated probabilities remain within the range of 0 to 1 (often between these two values). Several
researchers have utilized binary logistic regression, yielding consistent findings, such as those from
Fosu-Mensah et al. (2012), Adesina and Chianu (2002), Zamasiya et al. (2021), Kgosikoma et al.
(2018), and Pathak et al. (2020). The general form of a binary logistic model can be expressed as:

Y= UP)=F, B, ) X+ X+ ()
i=1

Where 7; is a specific binary dependent variable (one of the adaptation strategies), o is the
constant (intercept) term and 1 is a set of coefficients to be assessed. Further, X represents a set of
independent variables, and & is an error term. The positive sign of the coefficients of explanatory
variables represents the probability of implementing a specific adaptation strategy to climate
change. In contrast, a negative sign indicates a reduced likelihood of adopting adaptations. Now, P
can also be expressed as:

Pi=1/1+e — (Bothx) )
For simplicity, equation 2 can be expressed as:
Pi:1/]+e_Zl‘ (3)

Where,
P;: Probability of adaptation of the “i”th respondent;
e—Z;: refers to the “irrational number” e raised to the power of Z;
Z;: is a function of N-descriptive variables and expressed as:

Zi=By+BX +BXo H e B Xy (4

Where, fy = Constant term £, ... , B, = Regression co-efficient.
Therefore,

(&)

Before estimating the logit model for cross-sectional analysis, we first examined the presence
of multicollinearity and heteroscedasticity among the chosen explanatory variables. To accomplish
this, we conducted both the contingency coefficient test and the variance inflation factor (VIF) test.
Additionally, we utilized a correlation matrix to gauge the relationship between the explanatory
variables. A correlation coefficient above 0.4 indicates potential collinearity, and a high correlation
coefficient (greater than 0.4) suggests the occurrence of multicollinearity (Long & Freese, 2006).
The results from the correlation analysis revealed that age correlates with both education and farm-
ing experience. Except for the variables related to contact with extension services and training, the
VIF values for all other variables were below 10, with collinearity tolerance and eigenvalues re-
maining below 1, confirming that multicollinearity is not a significant issue in this model. We fitted
an Ordinary Least Squares model, omitting the variables related to contact with extension service
agents and training from the final model. To mitigate the effects of heteroscedasticity, we estimated
arobust model that utilized a robust variance estimator built on a list of equation-level scores along-
side a covariance matrix.
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Selection of Dependent and Independent Variables

In the Estimated Models to identify the factors influencing adaptation activities, we performed
a logit regression where the dependent variable (adaptation measure) was binary, indicating
whether a farm household responded “yes” or “no” to having undertaken a specific action. Conse-
quently, we conducted ten logistic regressions for each adaptation measure implemented by farmers
in the study area. The selection of dependent variables was guided by insights from field surveys
and relevant existing literature. Similarly, a range of factors influences the adaptation options.
Based on literature and experiences from the field, this study takes household, farm, and institu-
tional characteristics, including physical and human resources of the household, as independent
variables. This study also considers indicators of perception on changing climate, which include
three explanatory variables such as the perception of the farmer on climate change, awareness of
increasing temperature, awareness of increasing rainfall, and variability of rainfall. This study also
recognizes 10 independent variables mentioned in Table 1, which were most suitable in explaining
the usage of farm household adaptation choices. However, as mentioned earlier, explanatory vari-
ables are chosen based on the field survey and existing literature. The average age of the respond-
ents was 40 years, with each having around 10 years of farming experience. Households typically
comprised about 5 members. On average, each household owned between 27 and 30 Bighas of
land, and the market was located approximately 11 kilometers away. Additionally, most respond-
ents reported an education level ranging from lower primary to primary.

Table 1. List of selected dependent and independent variables.

D dent Units of Ind dent
Model ep(.en en nits o n elfen en Description Measurement impact Mean SD
variables measurement variables
i ifferent 1 =usi ifferent va- .
1 Using fh . eren .us%ng di e.ren Ve Age Continuous Years +—- 4092 8.61
varieties rieties; 0 = if not
Using early ma- 1 = using early matur- . 1 =male, 0=
2 . - . o . Gender Categorical + 0.77 0.41
turing varieties  ing varieties; 0 = if not female
L 1=advance/delayed . .
Adjust lant- . Level of edu- . S t
3 J}ls 1he plan planting dates; eve 9 ecu Categorical IX. cateBOTIES 2.66 1.37
ing dates . cation included
0= if not
L 1=1i irriga-  Farmi - .
4 Irrigation ¥mpr0ve§1 s arrn} 18 %7 Numerical Years 10.5 4.03
tion; 0 = if not perience
5 Cr.op sw1tchlpg/ 1= myltlple/ rr'nxed Family size ~ Numerical Number 527 2.19
mixed cropping cropping; 0 = if not
1 = keeping more live Income Prop
6  Crop to livestock pIng of Agriin-  Continuous Ratio 15,000 9020.56
stock; 0 = if not
come
Non-farming ac- 1 = non-farming activ Land size
7 o 8 . . g (overall land  Continuous Bigha 27.73  13.73
tivities ities; 0 = if not
owned)
. 1 = crop insurance; 0 = . . 1 =yes, 0=
8 Crop insurance . Credit access Binary .64 0.32
if not other
Use of Organic 1 =more fertilizer; Membership . 1 =yes, 0=
? fertilizer 0= if not insHGs  om other 105 40
. 1= increased pest and .
Pest and d . Dist t .
10 estanc disease disease management; istance fo Continuous In Km 11.78 2.54
management . market
0= if not
(1* = Credit access institutional sources of credit,
like, co-operative societies, RRB, Nationalized Information | = ves. 0=
Banks, milk co-operative societies, Lake Develop- on climate Binary (zj[he’r 15 0.42
ment societies, Plantation Growers’ Association and change

similar in the study area)

Source: Compiled from field survey data.


https://sccpress.com/ars

A&R 2026, Vol. 4, Iss. 1, 0002

7 of 14

3. Results

3.1. Farmers’ Perceptions of Climate Change

Gaining insight into farmers’ perceptions of climate variability—specifically regarding tem-
perature, rainfall, and rainfall variability—provides policymakers with valuable information for
effective policy design and implementation (Sarkar & Padaria, 2010; 2015). It is particularly crucial
to correlate farmers’ perceptions with actual climatological data to formulate a policy agenda aimed
at sustainable adaptation to climate change. Consequently, comprehending local perceptions re-
garding the roots, indicators, and impacts of climate change will enhance our understanding of
whether farmers are adapting to long-term changes or merely responding to current observations.
All respondents were posed a dichotomous question (“yes/no” response) regarding their experi-
ences of regional climate changes over the past 30 years. Following their initial answers, they were
queried about their perceived experiences with a range of climatic events typically associated with
global climate change effects in India. Respondents could indicate whether they had observed de-
creases, increases, or no change in the frequency of these events, or they could express uncertainty.
In response to the first question, approximately 87.12% of participants reported that they had per-
ceived climatic changes within the last 30 years. Table 2 illustrates that 87.12% of respondents
acknowledged climate change, while the remainder either denied such changes or did not compre-
hend the variations occurring in the study area. This finding aligns with the research conducted by
Chaliha et al. (2012) in the Jorhat district of Assam, which indicated that a majority of respondents
had recognized climate change.

Table 2. Perception of farmers on climate change (Distribution of responses to perceived changes in specific
climatic events, n = 300).

Categories % Young Adults FElders i Illiterate literate e Male Female 2
Changes in climate ~ 87.12 5.8 74.2 7.12 0.03** 33.9 61.6 0.1 8.8 8.2 0.102
% o Increased  76.18 4.9 66.1 5.18 0.00%** 279 48.4 0.203 68.8 6.6 0.163
g‘ E Decreased  6.62 2.3 2.4 1.92 1.12 3.2 5.9 0.1 4.3 5.8 0.112
& No change 16.11 5.2 4.9 6.01 0.10 8.3 6.9 0.102 9.7 7.2 0.443
E ‘g Increased  81.98 4.7 73.1 4.18 0.00%** 20.2 64.1 0.112 74.6 8.9 0.932
.% g Decreased 7 1.3 0.8 4.9 0.23 0.9 1.3 0.312 4.7 0 0.203
& S Nochange 14.7 4.6 3.9 6.2 0.13 6.8 5.5 0.22 8.1 6.2 0.312
= E‘ Yes 78 7.3 60.4 10.3 0.01** 44.9 17.8 0.021**  55.2 7.5 0.11
E '-g No 8.1 2 2.5 3.6 0.12 3.8 34 0.1 4.7 4 0.432
& § Don't know 32 11.1 7.8 13.1 0.91 16.7 14.1 0.101 17.6 10 0.342

Source: Author’s calculation from raw data. Note: The age clusters are young (> 35), adult (36-64), elder (>
65).

Subsequently, the perceptions of farmers regarding climate change were examined further by
categorizing respondents into various age groups, gender classifications, and educational back-
grounds. It is likely that different demographic factors influence farmers’ perceptions of climate
change. Among the total respondents, 87.12% acknowledged climate change, with 78.8% being
male-headed households and 61.6% being literate heads of households. Furthermore, the ¥ analysis
indicated a significant difference among the age groups, with 5.8%, 74.5%, and 7.12% of respond-
ents falling into the young, adult, and elder categories, respectively (p < 0.05). This suggests that
respondents in the adult age group had a better understanding of climate change compared to those
in the young and elderly categories. As age increases, farmers tend to gain better access to and
acquire knowledge from various sources (Mihiretu et al., 2021).

3.2. Adaptation Choices of Selected Farmers in the Study Area

To determine the primary adaptation strategies among the selected farm households, respond-
ents were initially asked if they had made any changes or adjustments in their practices in response
to climate change and variability (shifts in climate variables) over the past decade. Subsequently,
farm households in the sampled villages were inquired about their main adaptation activities to
address climate change. The principal adaptation strategies in the study area are illustrated in Figure
3. Among the reported strategies, mixed cropping emerged as the most prevalent approach (78%),
while the use of early maturing seeds, which represent a new variety of crops (70%), is the most
commonly practiced adaptation technique. Other frequently employed strategies include adjusting
planting dates (60%) and modifying cropping patterns (50%). The majority of farmers in the study
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villages are utilizing early maturing seed varieties (short-duration seeds) to mitigate climate-related
hazards. Specifically, paddy farmers indicated that traditional seed types are unsuitable for the cur-
rent climate conditions due to the changing crop growing seasons.

Furthermore, varieties that mature early are less vulnerable to shorter cropping seasons and
do not necessitate prolonged water availability (Farooq et al., 2011). Consequently, farmers in the
sample villages are transitioning to early maturing varieties. Approximately 10 percent of farmers
indicated that they are switching to tree crop varieties due to the unavailability of short-duration
seeds in a timely manner and the lack of government assistance in supplying such varieties. For
subsequent analysis, migration and the shift to tree crop strategies are excluded from these practices
as they demonstrate lower acceptance rates. In addition, crop insurance is crucial, with around 42
percent of farmers in the study area adopting it as a strategy to mitigate the negative impacts of
climate change. Out of 300 farm households in the study area, 156 utilized organic fertilizers to
enhance soil fertility, which contributes to increased crop yields. Although the rural population
relies on agriculture for their livelihoods, non-farm income has also become an integral part of rural
livelihoods.

E percentage total number
o5g 234

210
200 180
165 156
150 126 123 117

105

100

-
(o]

~l

(@)

50

Aty

o

Figure 3. Farm level adaptive practices (n = 300).

The primary motivation for engaging in off-farm activities is that income from non-farm
sources is often less susceptible to climate risks compared to agricultural operations. Thus, income
diversification is a vital adaptation strategy in response to climate risks. More than 35 percent of
farm household members in the sample villages are involved in off-farm income-generating activ-
ities to address yield uncertainties associated with climate change. However, due to insufficient
credit facilities, they are unable to expand their non-farming ventures. A significant number of
farmers remain heavily reliant on the monsoon, as evidenced by the limited attention given to
adopting irrigation facilities, with only 30 percent of the selected farmers implementing this strat-
egy. Nevertheless, farm household members also participate in labor work, such as MGNREGA
and small businesses. They possess MGNREGA job cards; however, the majority of respondents
reported not utilizing these cards because wealthy Zamindars extract the funds. Only 5 percent of
the population has been found to migrate to cities such as Guwahati, Hyderabad, and Bangalore,
among others, in pursuit of better-paying jobs. Research conducted by Meze-Hausken (2000) and
Jha et al. (2018) has also indicated that migration serves as an adaptation strategy in response to
global climate change. Furthermore, many farmers are transitioning to livestock farming, as it pro-
vides a source of income during dry seasons and periods of drought; they are integrating both prac-
tices to mitigate risks. Some marginal farmers are also moving from crop cultivation to livestock.
In certain areas of the Lakhimpur and Golaghat districts, this transition is linked to significant sand
deposition in agricultural land caused by flooding. Large-scale farmers, particularly those with in-
come from non-farm sectors, are leasing out their land due to the unpredictability of weather con-
ditions. The primary motivation for exiting the agricultural sector is the stable and risk-free income
derived from non-farm sources. Determinants of Adaptation Approaches of Selected Farmers in
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the Study Area: As previously mentioned, farmers’ adoption behavior is shaped by a variety of
complex variables, including socioeconomic profiles, demographic characteristics, and biophysical
factors. Out of the 10 adaptation measures illustrated in Table 1, we conducted logit regression
analysis separately for 9 adaptation measures, excluding migration and the transition from crops to
tree crops due to significant multicollinearity issues. In Table 3, we present the coefficients and
their significance levels for various indicators. The findings indicate that farm income, access to
credit, and educational attainment are the primary determinants of adaptation strategies. Conversely,
a significant negative correlation has been observed between adaptation measures and variables
such as age, family size, and distance to the market. Additionally, the results demonstrate that male
farmers are more inclined to adopt irrigation facilities.


https://sccpress.com/ars

A&R 2026, Vol. 4, Iss. 1,0002

10 of 14

Table 3. Binary Logit Models Outcomes Indicating Factors Determining Adaptation Strategies.

Selected MODEL I MODEL II MODEL MODEL IV MODEL V MODEL MODEL MODEL VIII MODEL
Variable Using new va- Mix crop- I Adjusting More use of VI vl Pest and dis- IX
riety crop ping/Crop Irrigation  planting dates organic ferti- Crop to Crop insur-  ease manage- Shift to
switching liser livestock ance ment non-farm-
ing
CONSTANT —2.739 —0.980 —2.474 —2.682 —5.049 —0.816 —5.392 —2.379 1.093
3.410 1.034 1.195 1.239 1.297 1.062 1.658 1.180 1.078
AGE —0.047** 0.040** 0.043 0.055%* 0.022 —0.039* 0.014 0.013 —0.032*
0.021 0.021 0.021 0.021 0.021 0.018 0.026 0.020 0.018
SEX 0.064 0.011 0.082%* 0.031%* 0.549 0.041 0.000 0.171 0.065
0.345 0.352 0.372 0.358 0.372 0.321 0.583 0.354 0.327
EDU 0.234%* 0.354%** 0.241 0.527%** 0.248* —0.038 0.648%** 0.577** 0.084
0.141 0.155 0.132 0.153 0.143 0.121 0.171 0.143 0.123
INCOME 2.500%** 3.100%** 9.55 2.420%** 1.920 0.000 2.530% 8.600 1.303
1.090 1.150 1.06 0.000 1.010%* 0.000 1.500 1.06 8.910
LAND HOLDING 0.107** —0.001 0.019 0.028 0.022 —0.014 0.040** 0.015 —0.015
0.016 0.017 0.015 0.017 0.017 0.014 0.019 0.016 0.014
FAMILY_ SIZE —0.055 0.194%** —0.171 —0.089 0.013 0.102%* —0.046 0.161** 0.077%*
0.092 0.096 0.090 0.098 0.094 0.080 0.110 0.094 0.080
DTMAR —0.127%* —0.151** 0.133 —0.208%** —0.032 0.095 —0.067 —0.102 0.130%*
0.064 0.065 0.064 0.069 0.065 0.057 0.083 0.063 0.057
FE 0.037 0.040 0.024 —-0.010 0.090%* 0.079%* —0.024** 0.056 —0.090**
0.049 0.052 0.046 0.049 0.052 0.043 0.055 0.048 0.044
CA 0.928*** —0.003 0.452 —-0.177 0.836%* 0.203 0.544 0.248%* —-0.397
0.352 0.390 0.324 0.363 0.345 0.310 0.393 0.338 0.314
MSHG 0.439 0.515 —0.247 0.621%* 0.534 —0.341 —0.644 0.495 0.120%*
0.339 0.343 0.329 0.347 0.354 0.298 0.417 0.334 0.300
INCL 0.335%* 0.019 1.204%** 0.631%* 0.166 0.979%** —0.014 0.581% —0.482
0.365 0.357 0.422 0.383 0.395 0.332 0.614 0.371 0.340
Base category -no adaptation Number of observation = 300 LR X2=168.20 Log likelihood: —143.86

Prob > X?= 000

Source: Author’s calculation.
% p <0.01, ** p <0.05, and * p <0.10.
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The findings indicate that farmers possess a wealth of experience related to their agricultural
activities. This experience notably boosts the likelihood of adopting organic fertilizers and expand-
ing into livestock farming. However, in terms of other adaptation strategies, the influence of farm-
ing experience appears minimal. Additionally, larger family sizes emerge as a significant factor.
As family size increases, there is a marked tendency toward utilizing improved crop varieties, en-
hancing irrigation practices, and increasing fertilizer application (Deressa et al., 2009). Larger-scale
farmers typically have better access to resources, allowing them to invest more inputs for improved
yields and production, thus adapting to climate change by increasing their use of inputs like ferti-
lizers and irrigation. Our results also indicate that family size positively and significantly impacts
the adoption of mixed cropping, pest and disease management, as well as the transition to non-
farming activities. By implementing Integrated Pest Management (IPM) strategies, farmers can
more effectively manage pests while reducing the adverse effects of chemical pesticides on both
the environment and human health. Regarding landholding, it appears to enhance the likelihood of
employing various familiar adaptation approaches. The data suggest that as the amount of land
owned by farmers increases, so does the probability of cultivating new crop varieties and securing
insurance against crop failure, which helps mitigate losses associated with climate variability. In
contrast, other adaptive practices reveal insignificant results. Therefore, it is reasonable to conclude
that larger landholdings may lead to a reduced inclination toward crop switching or mixed cropping
as an adaptation strategy. This observation aligns with previous research, including studies by Bry-
ant et al. (2000), Bryan et al. (2013), and Sarkar and Padaria (2015).

3.3. Barriers to Implementing Coping Strategies for Farmers in the Study Area

Table 4 highlights the challenges identified by farmers that hinder their ability to adopt the
climate change coping strategies. The purpose of these results is to provide an overview of the
obstacles rather than to evaluate the severity of these constraints. The findings reveal that “Unpre-
dictable weather” stands out as the primary barrier, with 95.7% of respondents recognizing it as a
significant impediment to adaptation. This is followed by a lack of credit or financial resources,
cited by 63% of farmers, and insufficient farming inputs, such as seeds, reported by 49.7%.

Table 4. The problems faced by the farmers (n = 300).

Difficulty

Unpredictable weather
Lack of credit/money
Shortage of land

Infertile soil

Insufficient seed
No Government support
Lack of market Access
Lack of irrigation

Insecure property rights

t 1
Strongly Agree Neutral Disagree Strongly Disagree Mean

Agree
ﬁ 68 13 8 L 436

70 22.67 43 2.7 0.33

e 76 22 TN 4

63 25.3 9.3 2 0.33

e s 90 10 S 404

56.6 8.33 30 3.33 1.7

C 157 100 23 12 g 3

523 30 7.7 4 23
No access to information _ 110 30 _— 3.52
50 36.66 10 233 1
149 98 29 18 S s
49.7 32.7 9.7 6 1.7
102 77 T s
37.7 27 34 257
60 69 58 s 303
36 20 23 19.3 1.7
o103 98 21 78 e s
34.3 : 7 26
14 e 99 8 2.73
47 2 57.7 33 2.66

Source: Author’s calculation from the Field survey, 2024.

In Assam, agricultural production systems primarily depend on the monsoon, which has led
to a lack of interest in enhancing irrigation facilities. Additionally, insufficient support from the
government poses further challenges to adapting to climate change. In specific areas like Bihpuria
and Narayanpur, larger farmers enjoy easy and timely access to seeds from the Mandal level, while
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marginal and small farmers struggle to obtain seeds promptly from government sources. These
smaller farmers often resort to purchasing seeds from the black market at inflated prices, sometimes
ending up with lower-quality seeds. To address these barriers, it is crucial for governments to pro-
vide institutional support. The obstacles faced by farming households align with findings from
Sarkar and Padaria (2015), Pathak et al. (2020), and Guntukula and Goyari (2020). Interestingly,
among those who have not adopted the described strategies, the largest hindrance is the belief that
adaptation is unnecessary. This notion stems from farmers’ perceptions that “we cannot do any-
thing” regarding the shifting weather patterns. For instance, over 75% of farmers have reported
experiencing increased temperatures, and more than 80% acknowledge that this contributes to
losses in production and revenue due to changes in rainfall. Therefore, bridging the gap between
farmers’ perceptions and active adaptation strategies is particularly challenging in a region charac-
terized by diverse climatic conditions.

4. Conclusion

This study aimed to explore the awareness of farm households regarding climate change, their
adaptation strategies, and the factors influencing these strategies, as well as the obstacles faced by
farmers in the region of Assam, utilizing survey data. Most of the farmers are still highly dependent
on the monsoon, which is reflected in the fact that their attention to adapting irrigation facilities as
an adaptation strategy is insufficient, as only 30 per cent of the selected farmers adopted this strat-
egy. The factors influencing adaptation strategies (a total of nine) were evaluated using a binary
logistic model (BLM) or regression analysis. Over 86 percent of farmers in the study area reported
experiencing climate change over the past 30 years. Additionally, farmers’ awareness and percep-
tions regarding changes in rainfall and temperature indicated that a significant number of them
recognized variations in rainfall; however, concerning temperature, they noted an increase only in
the last three years, attributing this rise to increasing relative humidity as a key factor. Moreover,
farmers identified the most commonly employed adaptation strategies as: cultivating new crop va-
rieties such as early maturing types, adjusting sowing or planting dates in response to climatic
changes, enhancing irrigation facilities, utilizing more organic fertilizers and pesticides, engaging
in crop switching or intercropping, participating in non-farm activities, managing pests and diseases,
obtaining crop insurance, and livestock farming, among others. The primary challenges to adapta-
tion reported in the study area include unpredictable weather, lack of credit or financial resources,
land shortages, insufficient information on climate, and inadequate government funding. Further-
more, the empirical results from the logit regression analysis demonstrated that factors such as age,
education level, gender, annual income, landholding size, family size, access to credit, membership
in self-help groups (SHGs), and perceptions of climatic variables significantly influence the adap-
tation actions of farm households in the region. This study recommends that government policies
should concentrate on enhancing these critical determinants to support farmers’ adaptation efforts
and reduce their vulnerability.

The findings help policymakers to better think and plan agricultural policies in terms of ad-
aptation to climate change. Some agricultural policies may exacerbate the impact of climate change,
while others may be effective in increasing and securing farmers’ incomes. Agricultural policies in
terms of adaptation to climate change should integrate at the same time. So it is important to provide
them- equitable access to the means of production; Dissemination of technical levers to increase
yields per hectare for the greatest number; Sufficiently stable and remunerative levels of agricul-
tural prices; an endogenous growth strategy, initially favoring food sovereignty driven by family
farming. Further understanding of the cost of adaptation, the impact of adaptation measures on crop
yields, and vulnerability are also important issues that can be considered for future research works.
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Abbreviations
The following abbreviations are used in this manuscript:

HZ Hill Zone

UBVZ Upper Brahmaputra Valley Zone

LBVZ Lower Brahmaputra Valley Zone

CBVZ Central Brahmaputra Valley Zone

BvVZ Barak Valley Zone

NBPZ North Bank Plains Zone

IPCC Intergovernmental panel on Climate Change
SHG Self-help Group

Mahatma Gandhi National Rural Employment

MGNREGA
G G Guarantee Act
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