


Farmers’ Perception of Climate Change and Determinants Influencing Adaptive Readiness in Chhattisgarh State, India

ABSTRACT 
Climate change poses significant challenges to rural livelihoods, particularly in developing regions where agriculture is the primary source of income and food security. This study assessed farmers’ perceptions of climate change and examined the relationship between selected socio-economic, communicational and psychological factors and their perception levels in Chhattisgarh State, India. The research was conducted during the year 2022–23 and 2023–24 across all three agro-climatic zones of the state using a proportionate random sampling approach. Primary data were collected from 360 farmers through personal interviews using a pre-tested structured schedule, supplemented by group discussions. The study adopted an ex post facto research design. Farmers’ perception of climate change was measured using a Likert scale comprising 28 statements. The findings revealed that the majority of farmers exhibited a medium level of perception towards climate change, followed by high and low perception levels. Correlation analysis indicated that irrigation facilities, extension contact, innovative proneness, risk orientation, access to information on climate smart agriculture technologies, information needs and utilization of weather based agro advisory services were positively and significantly associated with farmers’ perception of climate change. Social participation and utilization of information and communication technologies also showed significant positive relationships. In contrast, education, farming experience and annual income were not significantly related to perception levels. The study highlights the importance of strengthening information access, extension services and advisory systems to enhance farmers’ understanding of climate change and support effective adaptation strategies for building climate-resilient agricultural systems.
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Introduction
Climate change is increasingly recognized as a major threat to rural livelihoods, particularly in developing countries where agriculture remains the primary source of income and food security. Variations in temperature, rainfall and the increasing frequency of extreme weather events are disrupting agricultural production systems, thereby undermining household livelihoods and increasing the vulnerability of smallholder farmers (Zougmoré et al., 2018). In addition to production losses, climate-induced environmental stress has intensified community level conflicts over scarce natural resources, particularly water for crop irrigation and grazing lands for livestock (Tshimanga et al., 2021). Smallholder farmers are disproportionately affected by climate change due to persistent structural and institutional constraints. Farm sizes are generally small, typically ranging from 0.1 to 3 hectares, which limits economies of scale and reduces the feasibility of long-term climate-resilient investments. Furthermore, land tenure is often informal or insecure, discouraging the adoption of sustainable land-use practices such as agroforestry, which is widely recognized as an effective climate change adaptation strategy in smallholder farming systems (Noordwijk & Richard, 2021; Camila et al., 2019; Moyo, 2016). The adaptive capacity of smallholder farmers is further limited by restricted access to climate-resilient technologies, financial resources, and institutional support. Constraints such as inadequate availability of improved seed varieties, irrigation systems, credit facilities, and agricultural extension services hinder farmers’ ability to respond effectively to climatic shocks and stresses (Shimeles & Verdier-Chouchane, 2018; Fisher et al., 2015). Moreover, the lack of timely and reliable climate and weather information impedes farmers’ capacity to anticipate risks and implement appropriate adaptation measures, thereby heightening their vulnerability to climate-related uncertainties (Harvey et al., 2014).

Multiple studies have demonstrated that higher farm income, greater educational attainment, and access to climate-related information through media such as television and radio are positively associated with farmers’ perception of climate change and its impacts. Younger farmers have also been shown to exhibit heightened awareness, largely attributable to their relatively higher levels of education (Debela et al., 2015). In semi-arid regions of Kenya, climatic parameters have been shown to exert a decisive influence on household-level decision-making regarding agricultural practices (Bewket, 2013; Kalungu et al., 2013). In response to these changing conditions, farmers have implemented a variety of adaptive strategies, including early planting, drip irrigation, the construction of farm ponds, and increasing the frequency of irrigations for crops such as mulberry and rice (Shankara et al., 2013). Farmers’ awareness and perception of climate change and its impacts on agricultural production have also prompted adjustments to agricultural calendars and the adoption of additional adaptation measures.
Assessing resilience and the capacity to cope successfully with climate change necessitates consideration of multiple factors, including historical experiences in responding to climatic variability. The effectiveness of adaptation strategies is closely linked to community awareness, often measured through farmers’ perceptions of climate-related risks (Ado et al., 2019). Individual-level factors—such as risk perception, belief systems, psychological distance, trust (Azadi et al., 2019), and willingness to invest in social capital (Saptutyningsih et al., 2020)—play pivotal roles in shaping agricultural adaptation processes. Although farmers generally recognise ongoing climatic changes, there remains a critical need to enhance knowledge of appropriate and context-specific adaptation measures (Tripathi & Mishra, 2017).
A comprehensive understanding of farmers’ perceptions of climate change, the extent to which these perceptions correspond with observed meteorological data, and the adaptation strategies they employ is therefore essential. Such insights are vital for designing effective adaptation and mitigation interventions aimed at strengthening climate-resilient agricultural systems.

Methodology
The present study was conducted in the state of Chhattisgarh during the agricultural years 2022–23 and 2023–24 with the objective of assessing the perception of farmers towards Climate change. Chhattisgarh is geographically divided into three agro-climatic zones: the Northern Hills, Chhattisgarh Plains, and Bastar Plateau. To ensure adequate representation of the entire state, districts were selected from each agro-climatic zone using a proportional random sampling technique, whereby 20% of districts from each zone were included in the study. In total, six districts representing all three zones were covered. From each selected district, two blocks were purposively chosen, and from each block, two villages were randomly selected. Within each village, 30 farmers were selected as respondents, resulting in an overall sample size of 360 farmers.
The study employed an ex post facto research design, as defined by Kerlinger (1973), which entails a systematic empirical investigation in which the researcher has no direct control over the variables, either because they have already occurred or are inherently non-manipulable. The primary dependent variable in this study was farmers’ perception of climate change, which was analysed in relation to a set of independent variables encompassing personal, socio-economic, communicational, and psychological characteristics. These included education, farming experience, farm size, income, access to irrigation, social participation, extension contact, innovativeness, risk orientation, utilisation of information and communication technologies (ICTs), sources of information, information needs, and engagement with Weather-Based Agro-Advisory Services (WBAAS).

Perception towards climate change
The selected 32 statements for the final format of the perception scale were randomly arranged to avoid the response biases, which might contribute to low reliability and detraction from validity of the scale. Out of the 28 selected statements, 22 statements were positive and 6 statements were negative. Against these 28 statements, there were five columns representing five points continuums of agreement and disagreement to the statements as stated by Likert (1932) in his summated rating technique to measure the perception. The positive statements were scored 5, 4, 3, 2 and 1 for strongly agree, agree, undecided, disagree and strongly agree respectively. The scoring system was reversed in case of negative statements. For this variable, the maximum score was 140 and minimum score was 28. The positive and negative statements were scored as under.
List 1: statements score of each farmer
	Statement
	Strongly Agree
	Agree
	Undecided
	Disagree
	Strongly Disagree

	Positive
	5
	4
	3
	2
	1

	Negative
	1
	2
	3
	4
	5



The total score of each farmer were calculated. Then, the farmers were grouped in to three categories viz., low, medium and high on the basis of high and low scores.
List 2:  score of each farmer
	Sl. No.
	Categories
	Range of score

	1
	Low level of perception
	Score up to 47

	2
	Medium level of perception
	Score 47 to 65

	3
	High level of perception
	Score more than 65


Primary data were collected from the selected respondents through personal interviews using a pre-tested structured interview schedule, supplemented by group discussions to capture collective insights and validate individual responses. The collected data were systematically coded, classified, tabulated and analysed using appropriate statistical tools in accordance with the objectives of the study.
Results and Discussion
The data presented in Table 1 reveals that a notable 35% of respondents were educated up to the middle school level, indicating a predominant level of basic education. A smaller segment was either illiterate (7.50%) or had attained higher education, with only 6.11% being graduates. In terms of agricultural experience, 31.94% of respondents had been farming for 11 to 15 years, reflecting a substantial experience level within this community.  The economic profile of the respondents revealed that majority respondents had an annual income ranging between Rs. 200,001 and 300,000, underscoring a relatively modest income level within the group.

Table 1: Distribution of respondents according to selected characteristics.        (N=360)
	S. No
	Characteristics
	Category
	Respondents

	
	
	
	Frequency
	Percentage

	1
	Education

	Illiterate
	27
	7.50

	
	
	Primary school
	60
	16.67

	
	
	Middle school
	126
	35.00

	
	
	High school
	76
	21.11

	
	
	Higher secondary school
	49
	13.61

	
	
	College graduate
	22
	6.11

	2
	Farming Experience
	Up to 10 years
	81
	22.50

	
	
	11-15 years
	115
	31.94

	
	
	16-20 years
	94
	26.11

	
	
	Above 20 years
	70
	19.45

	3
	Family Annual Income
	Up to 100000
	60
	16.67

	
	
	100001-200000
	79
	21.94

	
	
	200001-300000
	126
	35.00

	
	
	300001-400000
	69
	19.17

	
	
	More than 400000
	26
	7.22

	4
	Irrigation facilities
	Available
	263
	73.06

	
	
	Unavailable
	97
	26.94

	5
	Social Participation
	No participation
	15
	4.17

	
	
	Member of one organization
	51
	14.17

	
	
	Member of two organization
	201
	55.83

	
	
	Member of more than two organization
	49
	13.61

	
	
	Office bearer
	44
	12.22

	6
	Extension contact 
	Low extension contact
	33
	9.17

	
	
	Medium extension contact
	212
	58.89

	
	
	High extension contact
	115
	31.94

	7
	Innovative Proneness
	Low
	86
	23.89

	
	
	Medium
	182
	50.55

	
	
	High
	92
	25.56

	8
	Risk Orientation
	Low
	100
	27.78

	
	
	Medium
	219
	60.83

	
	
	High
	41
	11.39

	9
	Extent of utilization of ICTs by farmers
	Low
	77
	21.39

	
	
	Medium
	216
	60

	
	
	High
	67
	18.61

	10
	Source of information on Climate Smart Agriculture Technologies
	Low
	146
	40.56

	
	
	Medium
	201
	55.83

	
	
	High
	13
	3.61

	11
	Information needs for Climate Smart Agriculture Technologies
	Low
	90
	25.00

	
	
	Medium
	149
	41.39

	
	
	High
	121
	33.61

	12
	Weather based Agro advisory services (WBAAS)
	Low
	98
	27.23

	
	
	Medium
	251
	69.72

	
	
	High
	11
	3.05



Irrigation sources showed that 70.28% of the respondents relied on tubewells, indicating a preference or necessity for this method. Lesser-used sources included canals (30.00%), wells (10.55%), ponds (5.55%), rivers (2.50%) and other sources (1.94%). Social participation was also significant, with 55.83% being members of two organizations, suggesting active engagement in community or agricultural groups. Additionally, 58.88% had a medium level of extension contact, primarily interacting with input dealers, which were ranked as the most frequent contacts. Regarding their openness to new agricultural technologies, 50.55% exhibited a medium level of innovative proneness, while 60.83% demonstrated a medium level of risk orientation. This indicates a cautious but willing approach to adopting new methods. The extent of ICT utilization was reported as medium by 60% of respondents, with 21.38% at a low level and 18.61% at a high level.
The overall utility of information sources for Climate Smart Agriculture Technologies (CSATs) was seen as medium by 55.83% of respondents, demonstrating a moderate reliance on available resources for agricultural decision- making. Information needs varied, with a notable portion (41.38%) having medium needs and 33.61% having high needs. Engagement with Weather-Based Agro-Advisory Services (WBAAS) was categorized as medium for 69.72% of respondents, with lower engagement levels at 27.23% and high levels at 3.05%.
Perception of farmers towards Climate change
Farmers’ perceptions play a crucial role in identifying regions that are experiencing direct or indirect impacts of climate change on agriculture and related livelihoods. Understanding these perceptions is essential, as they influence the readiness of farmers to adopt and modify their practices in response to changing climatic conditions. The successful adoption and implementation of new technologies within farming systems largely depend on farmers’ ability to perceive and respond positively to climate variability.
[bookmark: _GoBack]In this study, data on farmers’ perceptions of climate change were collected through complete responses from each respondent. The level of perception was then quantified and categorised to assess the extent to which farmers recognised and understood climate-related changes affecting their agricultural activities. The classification of farmers according to their perception levels of climate change is presented in Table 2.
The data presented in Table 2 indicate that about two-thirds (68.89%) of the farmers had medium level of perception about climate change followed by 18.06 per cent of them had high level of perception and 13.05 per cent of the farmers had low level perception about climate change, respectively.

Table 2: Distribution of respondents according to level of perception of farmers towards Climate change                                                                                                          (N=360)
	Sl. No
	Perception
	Frequency
	Percentage

	1.
	Low (Score Up to 47)
	47
	13.05

	2.
	Medium (Score 47 to 65)
	248
	68.89

	3.
	High (Score more than 65)
	65
	18.06


This might be due to the reason that the farmers had middle level of education, farming experience, social participation, extension participation, more innovativeness, more risk bearing ability, which are help them to get better understanding regarding underlying issues and causes of climate change. The present findings were in line with the findings of Laxman (2016), Chadachal (2017) and Chandrashekhar (2019).
Relation between the between independent variables and Perception of farmers towards Climate change
The findings presented in Table 3 indicate that the correlation coefficient between various independent variables and the perception of farmers towards Climate Smart Agricultural Technologies (CSATs) varied in magnitude and level of significance. Among the variables, irrigation facilities showed a positive and highly significant correlation with perception towards CSATs. Extension contact, innovative proneness, risk orientation, source of information on CSATs, information needs for CSATs and Weather Based Agro Advisory Services also exhibited positive and highly significant relationships with farmers’ perception towards CSATs. Further, social participation and extent of utilization of ICTs by farmers were found to be positively and significantly correlated with perception towards CSATs at the 0.05 level of significance. In contrast, education, farming experience and family annual income  showed non-significant relationships with perception of farmers towards CSATs, indicating that these variables did not exert a statistically significant influence in the present study.
Table 3: Coefficient of correlation between independent variables with Perception of farmers towards CSATs 
	S.No.
	Independent Variables
	Correlation value (r)

	1
	Education
	0.041 NS

	2
	Farming Experience
	-0.259 NS

	3
	Family Annual Income
	0.061 NS

	4
	Irrigation facilities
	0.139 **

	5
	Social Participation
	0.126 *

	6
	Extension contact
	0.150 **

	7
	Innovative Proneness
	0.166 **

	8
	Risk Orientation
	0.231 **

	9
	Eextent of utilization of ICTs by farmers
	0.117 *

	10
	Source of information on Climate Smart Agriculture Technologies
	0.220 **

	11
	Information needs for Climate Smart Agriculture Technologies
	0.144 **

	12
	WBAAS
	0.280 **




Conclusion
The present study concludes that climate change has a significant influence on farmers by affecting agricultural production systems and increasing livelihood vulnerability. The findings indicate that a majority of the respondents exhibited a medium level of perception towards climate change, reflecting a basic awareness of changing climatic conditions, although there remains considerable scope for enhancing understanding and preparedness. Farmers’ perception was significantly influenced by factors related to access to information, institutional support and adaptive resources. The results show that irrigation facilities, extension contact, innovative proneness, risk orientation, utilization of information and communication technologies, access to information on Climate Smart Agriculture Technologies, information needs and Weather-Based Agro-Advisory Services had a positive and significant relationship with farmers’ perception of climate change. These factors highlight the importance of effective information dissemination, advisory services and institutional linkages in shaping farmers’ awareness and responses to climate variability. Conversely, variables such as education, farming experience and annual income did not show a significant association with perception levels, suggesting that perception is more strongly influenced by exposure to climate-related information and support systems than by basic socio-economic characteristics. Overall, the study emphasizes the need to strengthen extension services, enhance climate information delivery systems and promote agro-advisory support to improve farmers’ perception and adaptive capacity. Such efforts are essential for encouraging informed decision-making and facilitating the adoption of appropriate adaptation strategies, thereby contributing to the development of climate-resilient agricultural systems.
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