


Perception of farming community towards impact of climate change in Bundelkhand region of Uttar Pradesh, India


ABSTRACT
[bookmark: _GoBack]In this climate change era, agriculture is the most threatened sector because of its dependency on local weather conditions. Farming communities in India have still not been able to align with mainstream development process and therefore, the threat of climate change vulnerability looms larger on them. But planned adaptation, right kind of technologies and policies for farming areas and communities is highly essential to increase the resilience of agricultural production to climate change. The present study carried out in Bundelkhand region of Uttar Pradesh. All districts of Bundelkhand region were selected for study. Further, one block from each district and selected block, two villages were randomly selected. Total 375 households were selected for the collection of data. The survey was conducted for primary data collection during months February, 2025 to May, 2025. The findings reveal that the farming community in has a medium to high level of perception about the climate change. The fact that nearly two-thirds of the respondents were in the medium category suggests that most farmers are aware and perceived of changes in temperature, rainfall variability, and their influence on farming practices, but may not fully grasp the broader implications or scientific causes. Overall, the study suggested the need for targeted awareness and capacity-building programs for farmers.
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Introduction
Agriculture is the backbone of the Indian economy, serving as the primary occupation for a majority of households. More than 58% of rural households depend on agriculture as their major source of livelihood (Rammilan et al., 2022). India possesses nearly 60% of its geographical area as arable land, making it the second-largest country globally in terms of cultivable land resources (Nath et al., 2018). However, the predominance of small and marginal farmers, coupled with a continuous decline in average landholding size, has heightened their vulnerability to external shocks, particularly those arising from climate change. 
In this climate change era, agriculture is the most threatened sector because of its dependency on local weather conditions. Climate change consequences include the melting of glaciers, more precipitation, extreme weather events and shifting seasons (Yildiz et al., 2022, Jha and Dev, 2024). The available climate change impact assessment studies show adverse impacts of climate change on agriculture, forests and water resources which pose a significant adaptation challenge to the communities. Poor land management, monocropping, inappropriate agriculture practices, high levels of fertilizer and pesticide application, land fragmentation, over-exploitation of groundwater and loss of biodiversity exacerbate the impacts of climate change (Sharma 2022, Ekka et al., 2023, Shah et al., 2025). 
Climate change has emerged as one of the most critical stressors threatening the achievement of food and nutritional security, while also posing significant challenges to the broader agenda of sustainable development (Saleem et al., 2024). Farming communities in India have still not been able to align with mainstream development process and therefore, the threat of climate change vulnerability looms larger on them. But planned adaptation, right kind of technologies and policies for farming areas and communities is highly essential to increase the resilience of agricultural production to climate change. 
Its impacts are multidimensional, exerting both direct and indirect influences across agricultural, economic, and social systems. Against this backdrop, understanding farmers’ perceptions becomes essential for designing context-specific strategies that enhance resilience and ensure sustainable agricultural growth. Perception of farmers’ about climate change, therefore, strongly affects how they deal with climate induced risks and uncertainties, and undertake specific measures by coping strategies to mitigate the adverse impact of climate change on agriculture and their livelihood (Datta & Behera 2022, Jatav 2024, Bala et al., 2025). 
Several studies have explored local perceptions of climate change worldwide. In Ethopiya, Tesfahunegn et al. (2016) found that farmers perceived that deforestation (93%) followed by soil degradation (88%) are the main causes of climate change. Similarly Saguye (2017) studied that 88.73 % farmers perceived an “increase” in temperature volume, 2.75 % of respondents perceived a “decrease” in temperature volume, 5.74 % of respondents perceived “no change” in temperature volume, 2.78 % respondents reported they don’t know about change volume and Etana et al. (2021) documented that the percentage of households with a high perception was 40.1%. About one ﬁfth (21.4%) of the sampled households had a low risk perception, while 38.5% of the households had a moderate risk perception. In Ghana, Appiah & Guodaar (2022) observed that 30.6% of respondents were highly perceptive of observed changes in rainfall characteristics in the study area followed by 22.2% of respondents who claimed to have observed all the variables (rainfall, temperature, strong winds and floods). Further, Gemeda et al. (2023) noticed that increase in temperature and rainfall fluctuations in the study area, the majority of the households (323 out of 442) perceive climate change. Most of the households perceive that there is a change in rainfall (75.6%) and a change in temperature patterns (69.7%). 
In India, Zagre et al. (2024) revealed that 62% of farmers’ respondents across the three research areas had noticed an increase in rainfall. 68% of farmers’ respondents agreed that the rainy season starts late and 67% agreed the rainy season stops early. Only 37% of farmers who responded to the survey confirmed a rising tendency, whereas 60% of farmers confirmed the shortening of the rainy season over time. Kumar et al. (2025) found that majority of respondents (64.60%) strongly disagree with the perception that flood incidents are increasing, while only 16.79% agree. However, the perception of increasing drought incidents is prominent, with 50.73% agreeing, stressing a rampant worry about water scarcity. These results affect the perception of water shortages, with 44.89% agreeing to perceive this impact. Increasing incidents of drought and water shortages will affect agricultural activities, which was visible in tribal people’s perception of the effects on agriculture. In Uttar Pradesh, Ansari & Raghuvashi (2018) noticed that majority of the farmers (54.17%) displayed high level of perception towards climate change followed by medium (25%) and low (20.83%). In Bundelkhand region, Jatav (2022) reported that over 80% of farmers recognized variations in rainfall patterns, with 90% describing more frequent heat waves. Interestingly, these perceptions did not always correlate with meteorological data, explaining the complications of climate change awareness at the regional level.
Despite numerous studies on climate change impacts, major gaps persist in the perceptions and experiences of farming communities in Bundelkhand region of Uttar Pradesh. Most studies focus on broader about the perceptions of farming community without considering weather events, crop productivity, socioeconomic, and livelihood factors influencing the communities’ understanding and responses to climate change. This research aims to examine these gaps, understanding farmers’ perceptions becomes essential for designing context-specific strategies that enhance resilience and ensure sustainable agricultural growth.
Materials and Methods
The study was conducted in Bundelkhand region of Uttar Pradesh. Bundelkhand region/zone was purposively selected because Bundelkhand region is historically more vulnerable to climate change (Tripathi, 2017; Jatav, 2024), especially to drought and failure in cropping systems compared to any other region of Uttar Pradesh (Gupta et al. 2014; Prakash et al., 2024).  For the study all districts of Bundelkhand region were selected. Further, one block from each districts and selected block, two villages were randomly selected. Total 375 households were selected for the collection of data. The households/respondents were selected using (Yamane’s, 1964) formula.

Where: ‘n’ is the sample size of the study, ‘N’ is the target population and ‘e’ is the margin of error (0.05). With 95% confidence level, 5% (0.05) error margin was used to draw the sample, which is representative enough to draw conclusions. The survey was conducted for primary data collection during months February, 2025 to May, 2025.
The perception was measured by using developed scale. The scale consisted 28 statements on a five continuum namely strongly agree (SA), agree (A), undecided (UN), disagree (D) and strongly disagree (SD) with score of 5, 4, 3, 2 and 1, respectively. The perception score of all the items was summed up to get the individual scores and respondents were grouped into three categories- low, medium and high based on the mean ± standard deviation.
In consultation with the subject experts, rigorous review of literature, appropriate interview schedule was prepared based on the objectives of study. The collected data has been analyzed with the help of the Statistical Package for Social Sciences (SPSS, 28.0 versions). Correlation test was used to measure the relationship between the independent variables and perception of the farming community of the study area, followed by multiple linear regressions to determine the relative contribution of the selected independent variables and their combined effect on the dependent variable, ‘Perception’. The following formula was used to investigate the correlation:

r =
Where,
		r = Correlation coefficient 
		XY= Two variables for which test is applied. 
		n = Number of observations. 
Result and Discussion
The result provided in Table 1 showed that farmers are highly concerned about changing temperature and rainfall patterns. A large majority of respondents agreed that frequent temperature fluctuations (Mean score = 4.39) and early withdrawal of the monsoon (Mean = 4.64) disrupt agricultural planning. Similarly, increasing temperature was perceived to directly lower crop productivity (Mean = 4.54). Concerns were also raised about new weed species emerging due to rising temperatures (Mean = 4.34) and heat stress affecting livestock, including falling milk yields during summer (Mean = 4.46). On the other hand, a relatively lower score was observed for perceptions of unpredictable rainfall (Mean = 2.52), suggesting variability in farmers’ experiences or perhaps the presence of adaptation practices to manage rainfall risks.
Farmers demonstrated strong awareness of the damaging effects of extreme weather events. Soil erosion during heavy rains (Mean = 4.44), frequent droughts (Mean = 4.39), and fodder shortages for livestock during droughts (Mean = 4.37) were reported as major threats. The perception of flooding disrupting farming logistics also scored highly (Mean = 4.29). Conversely, relatively lower mean scores were recorded for statements suggesting that droughts or floods have no significant long-term impacts (Means = 3.56 and 3.39, respectively), reflecting farmers’ rejection of these notions. The results suggest that farmers clearly perceive extreme weather events as a serious challenge to agricultural sustainability.
Declining crop yields due to climate change were strongly acknowledged (Mean = 4.06), along with disruptions in flowering and fruiting cycles (Mean = 4.34) and biodiversity loss (Mean = 4.30). Farmers also expressed concern over pest and disease outbreaks making farming financially less viable (Mean = 3.96). Interestingly, the relatively lower mean scores for “farm productivity will remain the same despite climate change” (Mean = 3.10) and “advancements in techniques will reduce effects of climate change” (Mean = 2.93) indicate skepticism regarding the adequacy of technological solutions alone. This suggests that while farmers recognize technological progress, they may still perceive it as insufficient to fully counter climate impacts.
The results further demonstrate that climate change is perceived to have strong livelihood consequences. Farmers agreed that climate change is driving rural-urban migration (Mean = 4.17) and reducing annual farm income (Mean = 4.26). Weather unpredictability was seen to reduce farmers’ confidence in agriculture (Mean = 4.29). By contrast, lower mean values for “climate change has no impact on rural livelihoods” (Mean = 3.49) and “climate change is not a factor behind youth migration” (Mean = 3.24) suggest that farmers largely reject such views. These findings highlight that climate change is not only an environmental challenge but also a socioeconomic one, directly shaping farmers’ livelihoods and migration trends.
Table 01: Item wise analysis of perception about the climate change to farmers (n=375)
	S. No.
	Statements
	Degree of perception

	
	
	Strongly Agree (SA)
	Agree (A)
	Undecided (UN)
	Disagree (D)
	Strongly disagree (SDA)
	Mean Score

	
	
	f (%)
	f (%)
	f (%)
	f (%)
	f (%)
	

	A. Temperature & Rainfall Variability (Effects on weather patterns, water availability, and farming conditions)

	1. 
	 Frequent temperature fluctuations throughout the year create anxiety. (-)
	145
(38.70)
	230 (61.30)
	0
(0.00)
	0 (0.00)
	0 (0.00)
	4.387

	2. 
	Early withdrawal of the monsoon makes it difficult to plan for the next crop.(-)
	240 (64.00)
	135 (36.00)
	0
(0.00)
	0 (0.00)
	0 (0.00)
	4.640

	3. 
	Productivity of major crops is declining due to increasing temperature. (-)
	207 (55.20)
	164 (43.70)
	04 (1.10)
	0 (0.00)
	0 (0.00)
	4.541

	4. 
	The emergence of new weed species due to rising temperatures adds to growing uncertainty. (-)
	166 (44.30)
	191 (50.90)
	01 (0.30)
	14 (3.70)
	03 (0.80)
	4.341

	5. 
	Unexpected rainfall does not seem to have any significant impact on crop yield (+)
	50 (13.30)
	79 (21.10)
	27
(07.20)
	93
(24.80)
	126 (33.60)
	3.443

	6. 
	Delayed onset of monsoon raises concerns about disruptions to cropping schedules and farm operations. (-)
	190 (50.70)
	164 (43.70)
	17 (04.50)
	04 (01.10)
	0 (0.00)
	4.440

	7. 
	Unpredictable rainfall during monsoons makes farming activities difficult to plan. (-)
	27 (07.20)
	89 (23.70)
	35 (09.30)
	125 (33.30)
	99 (26.40)
	2.520

	8. 
	The increasing frequency of livestock deaths due to heat stress is troubling. (-)
	191 (50.90)
	165 (44.00)
	09 (02.40)
	06 (01.60)
	04 (01.10)
	4.421

	9. 
	Falling milk productivity in summer due to heat stress causes concern. (-)
	205 (54.70)
	153 (40.80)
	05 (01.30)
	08 (02.10)
	04 (01.10)
	4.459

	B. Extreme Weather Events (Impact of extreme conditions on farming operations and productivity)

	1. 
	Flooding resulting from heavy rains disrupts farming logistics. (-)
	151 (40.30)
	197 (52.50)
	17 (04.50)
	06 (01.60)
	04 (01.10)
	4.293

	2. 
	Droughts do not seem to affect the long term water availability for agriculture. (+)
	38 (10.10)
	76 (20.30)
	34 (09.10)
	91 (24.30)
	136 (36.30)
	3.563

	3. 
	Soil erosion during heavy rains affects soil health stroke productivity. (-)
	190 (50.70)
	169 (45.10)
	09 (02.40)
	03 (0.80)
	04 (1.10)
	4.435

	4. 
	Extreme weather conditions like floods do not seem to have any significant impact on agricultural sustainability. (+)
	33 (08.80)
	92 (24.50)
	33 (08.80)
	104 (27.70)
	113 (30.10)
	3.395

	5. 
	 Frequent droughts raise concerns about the long-term sustainability of farming. (-)
	202 (53.90)
	144 (38.40)
	11 (02.90)
	10 (02.70)
	08 (02.10)
	4.392

	6. 
	Rising fodder shortages due to droughts make livestock management increasingly difficult. (-)
	192 (51.20)
	146 (38.90)
	23 (06.10)
	10 (02.70)
	04 (01.10)
	4.365

	7. 
	 Increasing number of livestock deaths due to weather extreme such as floods, feels discouraging. (-)
	157 (41.90)
	173 (46.10)
	23 (06.10)
	10 (02.70)
	12 (03.20)
	4.208

	C. Crop Productivity & Farming Viability (Effects on yields, biodiversity, and financial sustainability)

	1. 
	Declining crop yields create uncertainty about the future of agriculture. (-)
	106 (28.30)
	220 (58.70)
	30 (08.00)
	04 (01.10)
	15 (04.00)
	4.061

	2. 
	Changes in crop ripening and seed maturity stages due to climate change feel discouraging. (-)
	148 (39.50)
	200 (53.30)
	17 (04.50)
	06 (01.60)
	04 (01.10)
	4.285

	3. 
	Farm productivity is expected to remain same in future despite the changing climatic conditions. (+)
	52 (13.90)
	53 (14.10)
	18 (04.80)
	138 (36.80)
	114 (30.40)
	3.104

	4. 
	Advancements in farming techniques are expected to reduce the effects of climate change. (+)
	70 (18.70)
	116 (30.90)
	18 (04.80)
	112 (29.90)
	59 (15.70)
	2.931

	5. 
	Disruptions in flowering and fruiting cycles due to climate change create doubts about crop yields.(-)
	188 (50.10)
	153 (40.80)
	07 (01.90)
	26 (06.90)
	01 (0.30)
	4.336

	6. 
	Climate change is contributing to the loss of biodiversity and environmental stability. (-)
	182 (48.50)
	151 (40.30)
	16 (04.30)
	26 (04.30)
	26 (06.90)
	4.304

	7. 
	Rising pest and disease outbreaks make farming financially unsustainable. (-)
	125 (33.30)
	180 (48.00)
	22 (05.90)
	25 (06.70)
	23 (06.10)
	3.957

	D. Socioeconomic & Livelihood Impact (Migration, income, and farmer perceptions)

	1. 
	Climate change appears to be increasing rural-urban migration, leading to abandoned farmlands. (-)
	146 (38.90)
	171 (45.60)
	32 (08.50)
	26 (06.90)
	0 (0.00)
	4.165

	2. 
	A decline in annual farming income due to climate change feels disheartening. (-)
	155 (41.30)
	190 (80.70)
	07 (01.90)
	19 (05.10)
	04 (01.10)
	4.261

	3. 
	The growing unpredictability of weather has reduced confidence in agriculture. (-)
	159 (42.40)
	187 (49.90)
	10 (02.70)
	19 (05.10)
	0 (0.00)
	4.296

	4. 
	Climate change has no perceived impact on rural livelihood. (+)
	56 (14.90)
	67 (17.90)
	41 (10.90)
	152 (40.50)
	109 (29.10)
	3.491

	5. 
	Climate change is not a major factor behind migration of rural youths. (+)
	56 (14.90)
	67 (17.90)
	41 (10.90)
	152 (40.50)
	59 (15.70)
	3.243


Component wise level of perception about the climate change to farmers
Table 02 and Fig. 1 show the extent of perception in each of four components separately. It is clear from the table that the level of perception was found most effective in the component of ‘Temperature & Rainfall variability’ with the mean score of 37.19, followed by ‘Extreme weather events’, ‘Crop productivity & Farming Viability’ and ‘Socioeconomic & Livelihood impact’ with mean score of 28.65, 26.98 and 19.46 respectively. It can be well understood that there is a need for adopting new and improved coping strategies for mitigating the Temperature & Rainfall and Extreme weather events related variability perceived by farmers. 

Fig. 1: Component wise level of perception of Farming community

Table 02: Component wise perception about the climate change of farming community 
	S. No.
	Component
	Mean Score
	Rank

	1.
	Temperature & Rainfall Variability
	37.19
	I 

	2.
	Extreme Weather Events
	28.65
	II 

	3.
	Crop Productivity & Farming Viability
	26.98
	III

	4.
	Socioeconomic & Livelihood Impact
	19.46
	IV



Overall level of perception of Farming Community towards climate change
Table 03: Distribution of farmers on the basis of perception level about the climate change to farmers
	S. No.
	Category
	f
	%

	1
	Low (Below 99)
	53
	14

	2
	Medium (99 to 126)
	239
	64

	3
	High (Above 126)
	83
	22

	Total
	375
	100.00


Mean: 112.28, SD: 13.27
It was concluded that from Table 3 the results indicate that a more than half of respondents (64%) fall into the medium perception category. About 22% of the farmers were placed in the high perception category (scores above 126), reflecting a relatively strong perception and concern about climate change and its impacts. In contrast, only 14% of respondents showed a low perception (scores below 99), suggesting limited perception or understanding of climate change issues. 
The findings reveal that the farming community in has a medium to high level of perception about the climate change. The fact that nearly two-thirds of the respondents were in the medium category suggests that most farmers are aware and perceived of changes in temperature, rainfall variability, and their influence on farming practices, but may not fully grasp the broader implications or scientific causes. The similar findings were also reported by Karki et al. (2020), Ricart et al. (2023) and Berhanu et al. (2025) in their studies.
Relationship between independent variables and perception of the farming community
In order to study identify the determinants of perception of respondents, correlation coefficient (r) were computed and the value is presented in Table 04.
Table 04: Relationship between independent variables and perception of the farming community
	S. No.
	Variables
	Independent Variable
	Correlation Coefficient
(‘r’ value)

	1. 
	X1
	Age
	0.268**

	2. 
	X2
	Education
	0.217**

	3. 
	X3
	Family size
	0.071

	4. 
	X4
	Family Type
	0.039

	5. 
	X5
	Farming experience
	0.167**

	6. 
	X6
	Land holding
	0.326**

	7. 
	X7
	Annual income
	0.104

	8. 
	X8
	Occupation
	0.262**

	9. 
	X9
	Livestock possession
	0.273**

	10. 
	X10
	Extension contacts
	0.236**

	11. 
	X11
	Social participation
	0.233*

	12. 
	X12
	Mass media exposure
	0.369**


** Significant at the 0.01 level of significance           * Significant at the 0.05 level of significance
Above, the Table 04 revealed that the highest correlation was with mass media exposure (‘r’ = 0.369), which means farmers who regularly use television, radio, newspapers, or mobile advisories had better perception of climate change (Khan et al. 2022). Landholding (‘r’ = 0.326), livestock possession (‘r’ = 0.273), and age (‘r’ = 0.268) also showed strong and significant relationships, suggesting that farmers with more resources and experience were more aware of climate change (Ansari & Raghuvashi, 2018, Menghistu et al. 2021, Tekalign et al. 2023). Other important variables such as occupation (‘r’ = 0.262), extension contacts (‘r’ = 0.236), social participation (‘r’ = 0.233), education (‘r’ = 0.217), and farming experience (‘r’ = 0.167) were also significant, showing that better education, more contact with extension workers (like, technical assistant (TA), STA, DAO and DHO), and active participation in social groups helped farmers understand impact of climate change better (Twumas et al. 2022). However, family size (‘r’ = 0.071), family type (‘r’ = 0.039), and annual income (‘r’ = 0.104) were not significant, which means these factors did not play an important role in shaping farmers’ perception.
The above results suggest that perception of farmers towards climate change mainly depends on their access to information, resources, and social networks. Farmers with larger landholdings, livestock, more experience, and better media exposure were more aware of climate change and its effects. On the other hand, family size and income levels did not influence perception much (Khan et al. 2022, Mustafa et al. 2023, Agila & Kiraz, 2025).
Table 05: Multiple regression analysis of profile of the respondents
	S. No.
	Variables
	Regression
coefficient (b)
	Standard
error
	t-value
	Sig.
(p-value)

	1. 
	Age
	0.145
	0.162
	2.45
	0.016*

	2. 
	Education
	0.118
	0.142
	2.10
	0.037*

	3. 
	Family size
	0.021
	0.03
	0.52
	0.604 NS

	4. 
	Family Type
	0.012
	0.019
	0.34
	0.732 NS

	5. 
	Farming experience
	0.134
	0.151
	2.48
	0.015*

	6. 
	Land holding
	0.224
	0.251
	3.95
	0.001**

	7. 
	Annual income
	0.034
	0.047
	0.98
	0.331 NS

	8. 
	Occupation
	0.176
	0.198
	3.02
	0.003**

	9. 
	Livestock possession
	0.191
	0.214
	3.18
	0.002**

	10. 
	Extension contacts
	0.139
	0.158
	2.44
	0.017**

	11. 
	Social participation
	0.127
	0.145
	2.23
	0.029**

	12. 
	Mass media exposure
	0.268
	0.293
	4.81
	0.000**

	R2 = 0.57                              F- value = 14.62                                     NS = Non-Significant
* Significant at 0.05 level of probability                ** Significant at 0.01 level of probability


The above results reveal that the model explained 57 percent of the total variation in farmers’ perception (R² = 0.57) and the overall regression equation was found to be highly significant (F = 14.62). Among the independent variables, age (b = 0.145, p < 0.05), education (b = 0.118, p < 0.05), farming experience (b = 0.134, p < 0.05), landholding (b = 0.224, p < 0.01), occupation (b = 0.176, p < 0.01), livestock possession (b = 0.191, p < 0.01), extension contacts (b = 0.139, p < 0.05), social participation (b = 0.127, p < 0.05), and mass media exposure (b = 0.268, p < 0.01) showed a significant and positive influence on the perception of farmers towards climate change. This indicates that farmers with higher educational background, large landholding size, diversified occupations, livestock resources, more frequent extension contact, stronger social participation, and wider access to mass media tend to have provided the more awareness and perception about the climate change and its impact in his farming as well as livelihood. On the other hand, family size (p = 0.604), family type (p = 0.732), and annual income (p = 0.331) did not show any significant relationship with perception of farmers towards climate change. 
Conclusion
It can be concluded that majority of farmers had medium level of perception about climate change on agriculture and livelihood. There was positive and highly significant relationship between age, education, farming experience, extension contact, mass media exposure, landholding, occupation, livestock possession and social participation and their level of perception about climate change. Whereas, regression analysis of perception of farmers about climate change also shows that given same variables were contributing significantly to perception about climate change. The results highlights the need to improve mass media campaigns, extension services, and awareness programs so that even small and less-informed farmers can develop a better understanding of climate change and adopt suitable adaptation practices. Overall, the study suggested the need for targeted awareness and capacity-building programs for farmers. Strengthening climate literacy, ensuring the availability of climate-resilient technologies, and building strong farmer-to-farmer learning networks will be crucial to enhancing the community’s resilience to climate change. 
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Component wise level of perception 
Mean Score	(37.19)
(28.65)
(26.98)
(19.46)

Temperature 	&	 Rainfall Variability	Extreme Weather Events	Crop Productivity 	&	 Farming Viability	Socioeconomic 	&	 Livelihood Impact	37.190000000000012	28.650000000000031	26.979999999999986	19.459999999999987	
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