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Abstract

Understanding farmers’ attitude toward Climate Smart Agriculture Technologies (CSATSs) is crucial for
enhancing their adoption and improving agricultural resilience under changing climatic conditions. The
present study assessed farmers’ attitude toward CSATs in Chhattisgarh, India, with emphasis on
component wise and overall attitude patterns. The study was conducted during 2022-23 and 2023-24
across the three agro-climatic zones of Chhattisgarh, Northern Hills, Chhattisgarh Plains and Bastar
Plateau. A proportional random sampling technique was employed to select six districts, followed by the
selection of two blocks per district and two villages per block, resulting in a sample of 360 farmers. Data
were collected through personal interviews and group discussions. The results indicate that a majority of
farmers exhibited a moderately favourable attitude toward CSATs across all major components. With
respect to land levelling, 66.95% of respondents showed a moderately favourable attitude. For zero tillage,
68.89% of respondents were moderately favourable. In the case of residue management or mulching,
65.56% of farmers exhibited a moderately favourable attitude. Attitudes toward precision nutrient
management were predominantly moderate, with 72.77% of respondents falling in this category. Similar
trends were observed for crop diversification and alternate wetting and drying, where 66.94% and 68.89%
of respondents, respectively, expressed moderately favourable attitudes. Overall attitude analysis revealed
that 52.50% of farmers possessed a moderately favourable attitude toward CSATs, 30.56% had a
favourable attitude, and 16.94% exhibited a less favourable attitude. The predominance of moderately
favourable attitude across components suggests partial awareness and acceptance of CSATS, but also
indicates gaps in in-depth knowledge and conviction regarding their benefits.
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Introduction

Rapid population growth and changing food consumption patterns have intensified pressure on
agricultural systems worldwide. The world’s population is projected to grow by over 33% by
2050, necessitating significant changes in existing agricultural systems to meet rising food
demand (FAO, 2013) [®l. Global food demand is expected to increase by 35% to 56% between
2010 and 2050 due to shifts in consumer preferences (van Dijk et al., 2021) 24, In India, food
demand is projected to rise substantially as a result of population growth and increasing per
capita income (Mittal, 2012) *I. However, domestic production is expected to be constrained by
low yield growth, posing serious challenges to meeting long-term food requirements through
domestic production alone (Kumar et al., 2009) ™. India accounts for 24.3% of global food
demand, second only to China at 16.7% (Islam and Karim, 2019). United Nations demographic
projections estimate that India’s population may reach approximately 1.718 billion by 2065,
requiring nearly 567 million tonnes of food. At the global level, a 60% increase in agricultural
productivity by 2050 has therefore been identified as essential to ensure food security (Fischer,
2018) "], These structural challenges are further compounded by climate change and increasing
weather unpredictability, which have rendered agricultural production systems more fragile.
Climate change negatively affects not only crop productivity and resource availability but also
the mental health and well-being of individuals engaged across agricultural value chains.
Smallholder farmers are particularly vulnerable due to limited access to resources, innovative
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technologies and financial capital (Badjeck et al., 2010; Shaffril
et al., 2017) [ 271, Climate-induced social unrest and financial
instability further contribute to mental health stress (Berry et al.,
2010; Kam et al., 2023) 391, These vulnerabilities shape farmers
lived experiences with climate risk and form an important
backdrop against which their attitude toward adaptation
technologies emerge.

In this context, climate-smart agriculture (CSA) has been
promoted as a strategic response to climate change, aiming to
reduce adverse impacts on agricultural production while
enhancing environmental sustainability. CSA focuses on
adapting agricultural inputs and practices to improve efficiency,
productivity and resilience. Despite its documented potential, the
adoption of climate-smart agricultural technologies has
remained low in developing countries such as India. One
probable explanation identified in the literature is fear among
end users regarding the potentially negative effects of such
technologies. This indicates that farmers’ attitude play a critical
role in shaping their willingness to adopt Climate Smart
Agriculture Technologies (CSATSs), even in the presence of
substantial ~ investments in  agricultural  research and
development.

The persistence of low adoption is also associated with the
manner in which agricultural innovations are generated and
disseminated. Conventional top-down and linear approaches to
extension and technology transfer have made limited progress in
encouraging adoption, largely because they fail to recognise and
support interactive social learning and innovation processes that
help farmers manage the increasing complexity of their farming
systems (Kilelu et al., 2013) 9. As a result, farmers’ attitudes
toward CSATSs are influenced not only by the technical attributes
of technologies but also by their experiences with participation,
trust, communication and learning. A growing body of literature
highlights the importance of shifting from a technology-focused
approach to a systems-focused perspective to better understand
farmers’ responses to CSA. Farming systems are shaped by
political influences, market infrastructure, institutional
arrangements and interactions between public and private
sectors (Kakzan et al., 2013; Thornton et al., 2018) & 19,
Empirical evidence indicates that CSA practices can increase
crop output, improve resource-use efficiency, raise farm
incomes, and reduce greenhouse gas emissions (Dinesh et al.,
2015; Ugochukwu and Phillips, 2018) > 21, However, farmers’
attitude toward these practices are shaped by how they perceive
associated risks, trade-offs and benefits within their specific
socio-economic and institutional contexts.

Despite extensive research on climate adaptation and technology
adoption, there remains a significant gap in studies examining
the relationship between CSAT adoption, subjective well-being
and farmers’ attitude. EXisting research has largely focused on
digital technologies and related behaviours in relation to
subjective well-being (Zheng et al., 2023a; Li et al., 2023; Ma et
al., 2022; Zheng et al., 2023b) [?2 12,1422 However, no studies
have explicitly investigated the causal link between adaptation
to climate change through CSAT and subjective well-being.
Climate-smart agricultural practices such as minimum tillage,
improved planting techniques, irrigation management, fertilizer
management and crop residue assimilation have been shown to
enhance yields and reduce greenhouse gas emissions (Branca et
al., 2011) . Similarly, the use of improved seeds, ICT-based
agro-advisories, crop and livestock insurance, and rainwater
harvesting can help farmers mitigate climate variability and risk
(Altieri and Nicholls, 2017; Mittal, 2012) % U Farmers’
exposure to and experiences with these practices influence their
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perceptions of adaptability, reliability and usefulness, which
collectively shape their attitude toward CSAT adoption.

Methodology

The present study was conducted in the state of Chhattisgarh
during the agricultural years 2022-23 and 2023-24.
Chhattisgarh comprises three agro-climatic zones, namely the
Northern Hills, Chhattisgarh Plains and Bastar Plateau, which
differ in their climatic and agricultural characteristics. To ensure
representation of the entire state, districts were selected from
each agro-climatic zone using a proportional random sampling
technique, wherein twenty per cent of the districts from each
zone were included in the study. Accordingly, one district,
Sarguja, was selected from the seven districts of the Northern
Hills zone. From the Chhattisgarh Plains, which consist of
twenty districts, four districts Raipur, Rajnandgaon, Bemetara
and Dhamtari were selected. From the Bastar Plateau zone,
comprising six districts, one district, Kanker, was selected. Thus,
a total of six districts were included in the study. From each
selected district, two blocks were chosen and from each block,
two villages were selected. Farmers from the selected villages
constituted the respondents for the study, resulting in a total
sample size of 360 farmers. Primary data were collected from
the respondents through personal interviews and group
discussions. The collected data were systematically coded,
tabulated and subjected to statistical analysis in line with the
objectives of the study.

Attitude was conceptualized as a learned evaluative tendency
reflecting an individual’s favourable or unfavourable judgment
toward specific objects, situations, or practices. In the present
study, it refers to farmers’ evaluative orientation toward
Climate-Smart Agricultural Technologies (CSATS), which
varies in intensity across individuals and influences their
responses to such practices. Farmers’ attitude toward CSATSs
was measured using the standardized attitude scale developed by
Shitu et al. (2018) 8, The scale comprised a total of 30
statements, including 18 positive and 12 negative statements.
These statements were distributed across six major components
of CSATS, namely, land levelling (4 statements), zero tillage (5
statements), residue management or mulching (4 statements),
precision nutrient management (5 statements), crop
diversification (6 statements) and alternate wetting and drying
practices (6 statements). Respondents were asked to indicate
their level of agreement with each statement on a five-point
Likert-type continuum consisting of strongly agree, agree,
undecided, disagree, and strongly disagree. For positive
statements, scores were assigned from 5 (strongly agree) to 1
(strongly disagree), whereas for negative statements, the scoring
pattern was reversed from 1 to 5 to maintain directional
consistency. The total attitude score for each respondent was
computed by summing the scores obtained across all 30
statements. Based on the aggregate attitude scores, respondents
were classified into three categories according to their level of
attitude toward CSATSs. In addition to the overall attitude
assessment, component-wise analysis was carried out to
examine farmers’ attitude toward specific CSAT practices. For
each component, mean scores were calculated for the respective
statements and rank orders were assigned based on the
aggregated mean values to determine the relative importance of
different CSAT components.

Results and Discussion
Attitude of farmers towards Climate Smart Agriculture
Technologies (CSATS)
It's crucial to understand respondents’ attitude regarding Climate
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Smart Agriculture Technologies (CSATS) because a positive
attitude will help adoption of Climate Smart Agriculture
Technologies. Respondents’ attitude provide insight into what
they perceive about CSA Technologies, which aids
policymakers in developing CSA policies for adoption.

Attitude of farmers towards land levelling

Data presented in Table 1 showed those respondents who had a
favorable attitude about the statement run-off occur in
unlevelled field which ranked 1%t average score 4.21 followed by
the statement adapt water harvesting strategies ranked 2" with
average score 4.01 and statement, new land levelling methods
are difficult ranked 3" with average score 3.78. whereas the
respondents had a less favorable attitude about the statement
traditional levelling methods was good which ranked 4" with
average score 3.63.

Table 1: Distribution of respondents according to attitude towards land
levelling of Climate Smart Agriculture Technologies

. Score
SI. No. Land Levelling MeanlRank
1. Run-off occur in unlevelled field 4219 1
2. Traditional levelling methods are good 3.636| IV
3. Adapt water harvesting strategies 4.013| I
4. New land levelling methods are difficult 3.788] llI

Table 2 described that the majority of the respondents (66.95%)
had a moderately favorable attitude regarding land levelling.
Where 20 per cent of the respondents were found to have
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favorable attitude towards land levelling. 13.05 per cent of
respondents showed their less favorable attitude regarding land
levelling. It can be inferred from the above findings that a
limited per cent of the respondents had a favorable attitude
regarding land leveling.

The majority of respondents had a moderately favourable
attitude toward land levelling. The reason for farmers'
moderately favourable attitude is a lack of precise understanding
about land levelling and its benefits.

Table 2: Distribution of respondents according to level of attitude
towards land leveling of Climate Smart Agriculture Technologies

Sl. No. Category Frequency | Percentage
1. Less favourable 47 13.05
2. Moderately favourable 241 66.95
3. Favourable 72 20

Attitude of farmers towards zero tillage

It is clear from Table 3 that respondents had a favorable attitude
about the statement of traditional tillage does not lead to
degradation of soil resources which ranked 1% with average
score 3.75 followed by the statement regarding innovative tillage
technology improve usage of water ranked 2" with average
score 3.75 and sowing in un ploughed field reduces cost of
production ranked 3 with average score 3.28 and zero-tillage
reduces greenhouse gas emission ranked 4™ with average score
3.22. Whereas farmers had a less favorable attitude about the
statement early sowing of wheat is not necessary which ranked
5t with average score 3.16.

Table 3: Distribution of respondents according to attitude towards zero tillage of Climate Smart Agriculture Technologies (CSATS)

. Score
Sl. No. Zero tillage Mean | Rank
1. Innovative tillage technology improves usage of water 3.73 ]
2. Traditional tillage does not lead to degradation of soil resources 3.75 [
3. Sowing in unploughed field reduces cost of production 3.28 | Il
4. Zero-tillage reduces greenhouse gas emission 322 | IV
5. Early sowing of wheat is not necessary 3.16 \

As shown in the Table 4, the majority of respondents (68.89
percent) had a moderately favourable attitude towards zero
tillage, whereas 16.94 percent had a favourable attitude towards
zero tillage. Only 14.17 percent of respondents had less
favourable attitude towards zero tillage. Few respondents had a
favourable attitude towards zero tillage, and the majority had a
moderately favourable attitude towards it. This could be because
they were unaware of how zero tillage helps to reduce energy
consumption during land preparation without influencing
production levels, as well as crop water requirements and
moisture evaporation

Table 4: Distribution of respondents according to level of attitude
towards zero tillage of Climate Smart Agriculture Technologies

(CSATs)
Sl. No. Category Frequency | Percentage
1. Less favourable 51 14.17
2. Moderately favourable 248 68.89
3. Favourable 61 16.94

Attitude of farmers towards residue management

In Table 5 narrated that respondents had a favorable attitude
towards the statement leaving residue on the field will compete
with fodder availability ranked 1% with average score 3.91
followed by the statements Mulching increases cost of

cultivation and Mulching is useful for weed control ranked 2"
with average score 3.68 and 3 with average score 3.60
respectively. Whereas few respondents had a less favourable
attitude about the statement Mulching maintains productive soil
layer which ranked 4" with average score 3.50.

Table 5: Distribution of respondents according to attitude towards
management/mulching of Climate Smart Agriculture Technologies

NSI' Residue management/mulching Score

0. Mean | Rank
Leaving residue on the field compete with

1. e 391 I

fodder availability

2. Mulching is useful for weed control 3.60 1l

3. Mulching maintains productive soil layer 3.50 v

4. Mulching increases cost of cultivation 3.68 Il

Table 6 described that majority of the respondents (65.56%)
were found to possess a moderately favourable attitude
regarding residue management/mulching and 20.27 per cent of
the respondents were found to have less favourable attitude.
While only 14.16 per cent of respondents show favourable
attitude regarding residue management/mulching. According to
the findings, a few respondents had a favourable attitude toward
residue management/mulching, whereas the majority of

~15~


https://www.agronomyjournals.com/

International Journal of Research in Agronomy

respondents had a moderately favourable attitude. It is possible
that respondents were unaware that mulching protects soil
erosion from wind and rain, conserves soil moisture, increases
organic matter in the soil, promotes infiltration, aeration and
tilth. The reason behind moderately favorable attitude might be
due to lack of knowledge, interest and conviction, towards
mulching practices.

Table 6: Distribution of respondents according to level of attitude
towards Residue management/mulching of Climate Smart Agriculture
Technologies

Sl. No. Category Mean | Percentage
1. Less favourable 73 20.27
2. Moderately favourable 236 65.56
3. Favourable 51 14.17

Attitude of farmers towards precision nutrient management
From Table 7 it can be seen that respondent’s attitude was
favourable towards the statements excessive use of fertilizer
rises the production cost ranked 1%t with the highest average
score 3.61 followed by the adaptation of precision nutrient
management will help to mitigate climate change cost of
precision nutrient management technologies discourages one to
adapt which ranked 2" and 3" with average score of 3.63 and
3.47, respectively. While, the statement education is required to
use precision nutrient management technologies ranked 5" with
average score of 3.42.

Table 7: Distribution of respondents according to attitude towards
precision nutrient management of Climate Smart Agriculture
Technologies

Sl. Score

No. Precision nutrient management (PNM) Mean RanK

1. | Excessive use of fertilizer rises the production cost | 3.69 | |

2. | Cost of PNM technologies discourages one to adapt | 3.47 | Il

Precision nutrient management helps maximize

3 productivity and income 342 IV
Education is required to use precision nutrient
4. : 310 | V
management technologies
5 Adaptation of precision nutrient management will 363 | 1

help to mitigate climate change

The data presented in table 8 described that majority of the
respondents (72.78%) were found to possess a moderately
favorable attitude and 14.73 per cent of the respondents were
found have a less favourable attitude towards precision nutrient
management. While only 12.50 per cent of respondents had
favourable attitude. Because precision nutrient management is
one of the key components of climate smart agriculture and it
governs all of the major issues of improving productivity,
sustainability, profitability, and climate change related
turbulences, the need is to create awareness among respondents
and encourage them to change their attitudes.

Table 8: Distribution of respondents according to attitude towards
precision nutrient management of Climate Smart Agriculture
Technologies

Sl. No. Category Frequency | Percentage
1. Less favourable 53 14.73
2. Moderately favourable 262 72.77
3. Favourable 45 12.50
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Attitude of farmers towards crop diversification

It is revealed from table 9 that respondent’s attitude was
favourable to grow different crops for higher yield which ranked
1t with the highest average score 3.72 followed by multiple
cropping increase yield and income and diversified cropping
system reduces risk ranked 2™ and 3" with average score 3.70
and 3.62 respectively. It also shows that the practices one type of
crop depletes nutrition and adaptation of crop diversification
was a big challenge and income ranked 4" and 5" with average
score 3.55 and 3.54. Whereas less favourable attitude was shown
towards the multiple crops do not assure increase in productivity
and income which ranked 6" with lowest average score 3.43.

Table 9: Distribution of respondents according to attitude towards crop
diversification of Climate Smart Agriculture Technologies

NS:)'. Crop diversification Mei?l;(;nk
1. Multiple cropping increase yield and income 3711
2. Diversified cropping system reduces risk 3.62] 1l
3. Multiple crops QO_not assure increase the 343 VI
productivity and income

4. Grow different crops for higher yield 3.72] |

5. | Adaptation of crop diversification is a big challenge | 3.54 | V
6. One type of crop depletes nutrition 3.55| IV

It is clear from the data presented in table 10 that the majority of
the (66.94) respondents were found to possess a moderately
favorable attitude regarding crop diversification followed by
18.89 per cent of the respondents were having a favorable
attitude towards crop diversification. While the remaining 14.17
per cent of respondents showed less favorable attitude towards
crop diversification.

The following findings shows that only a limited percentage of
respondents had a favourable attitude toward crop diversification
and the majority having a moderately favourable attitude. Crop
diversity provides a number of advantages, including the ability
to overcome water scarcity and act as a mechanism to reduce
weather-induced losses and stabilize incomes. As a reason,
respondents' attitudes should be favorable. But the reason behind
moderately favorable attitude might be their lack of knowledge
about crop diversifications and its benefits.

Table 10: Distribution of respondents according to attitude towards
crop diversification of Climate Smart Agriculture Technologies

SI. No. Category Frequency | Percentage
1. Less favourable 51 14.17
2. Moderately favourable 241 66.94
3. Favourable 68 18.89

Attitude of farmers towards alternate wetting and drying
Table 11 showed that the respondent’s attitude was favorable for
the practices efficient water use in paddy is now a priority which
ranked 1% with the highest average score 3.77 followed by the
statement prefer the technology related to flood and dry the field
and alternate wet and drying decrease the cost of irrigation in
paddy ranked 2" and 3" and the average scores were 3.62 and
3.50 respectively. Whereas, the statement Excess moisture might
because of infestation of diseases and pests in paddy crops and
Alternate wet and drying may promote weeds ranked 4" and 5™
with average mean score 3.32 and 3.22.
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Table 11: Distribution of respondents according to attitude alternate
wet and drying of Climate Smart Agriculture Technologies

Sl . Score
No. Alternate wet and drying MeanRanK
1. Efficient water use in paddy is now a priority 3.77] 1

2. |Prefer the technology related to flood and dry the field| 3.62 | 1l

Alternate wet and drying decrease the cost of

3. L T 3.50( HI
irrigation in paddy

4 Yield is important than v]:/iitlzr use efficiency in paddy 319 vi

5. Alternate wet and drying may promote weeds 322| V

Excess moisture may cause infestation of diseases and

pests in paddy crops 332 IV

Table 11 also showed that the yield is important than water use
efficiency in paddy Field had a less favourable attitude which
ranked 6 with the lowest average score of 3.19. Table 12
showed that 68.89 percent of the respondents had moderately
favorable attitude regarding alternate wet and drying followed
by 18.61 per cent of respondents had favorable attitude and
12.50 per cent of the respondents had less favorable attitude
towards alternate wet and drying. It can be concluded from the
following findings that only a limited proportion of respondents
had a favourable attitude towards alternate wet and dry
management practices. This could be due to a lack of detailed
knowledge about alternate wet and dry management practices
and their benefits, such as saving water and reducing greenhouse
gas emissions while maintaining yields.

Table 12: Distribution of respondents according to their overall attitude
about alternate wet and drying of Climate Smart Agriculture
Technologies

Sl. No. Category Frequency | Percentage
1. Less favourable 45 12.50
2. Moderately favourable 248 68.89
3. Favourable 67 18.61

Overall Attitude

The attitude of the respondents according to overall attitude
level towards Climate Smart Agriculture Technologies (CSATS)
was ascertained and the results obtained are reported in Table
13. The majority of the respondents (52.50%) were found to
possess moderately favourable attitude and 30.56 per cent were
found favorable attitude towards the Climate Smart Agriculture
Technologies (CSATSs). While 16.94 per cent of respondents
showed less favorable attitude regarding Climate Smart
Agriculture Technologies (CSATS). It can be inferred from the
findings that a meager percent of respondents had favourable
attitude regarding Climate Smart Agriculture Technologies
(CSATSs).

Table 13: Distribution of respondents according to overall attitude level
towards Climate Smart Agriculture Technologies

Sl. No. Category Mean | Percentage
1. Less favourable 61 16.94
2. Moderately favourable 189 52.50
3. Favourable 110 30.56
Conclusion

The present study highlights that farmers’ attitudes are central to
the adoption of Climate Smart Agricultural Technologies
(CSATs) in Chhattisgarh. The dominance of a moderately
favourable attitude across all CSAT components including land
levelling, zero tillage, residue management, precision nutrient
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management, crop diversification and alternate wetting and
drying indicates that farmers are aware of and receptive to
climate-smart practices but have not yet developed strong
confidence in their consistent use. This attitudinal pattern
reflects partial acceptance rather than resistance, suggesting that
farmers are in a transitional phase between awareness and full
adoption. The overall attitude results further confirm this trend,
with a majority of respondents expressing moderately favourable
attitude and a comparatively smaller proportion demonstrating
favourable attitude toward CSATSs. This indicates that while
farmers recognize the relevance of CSATS in addressing climate
variability, resource constraints and productivity challenges,
their attitude are constrained by limited technical understanding,
perceived complexity and uncertainty regarding long-term
benefits. The findings underscore that knowledge gaps and
limited experiential learning are key factors shaping farmers’
moderate attitudes. Conventional extension approaches appear
insufficient to build the level of conviction required for
widespread adoption. Therefore, improving farmers’ attitude
requires focused efforts on capacity building, field-level
demonstrations and participatory learning approaches that
enhance understanding and trust in CSATS.
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