



Study on Awareness of Farmers towards Climate Change of Bundelkhand Region of Uttar Pradesh
Abstract
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 study was conducted in the Bundelkhand region of Uttar Pradesh. This study was adopted both purposive and random sampling methods. Bundelkhand region of Uttar Pradesh comprises seven districts viz; Banda, Chitrakoot, Jalaun, Jhansi, Lalitpur, Hamirpur and Mahoba, so all districts were selected and one block from each district was selected at random. Total 14 villages were selected randomly and 375 respondents were selected for study in household basis.  The majority of the respondents (63.47%) are in middle age group, (23.43%) were found to have graduation and above education. The Majority (52.80%) of the respondents had a medium family size, belonged to a nuclear family. The majority (57.03%) of respondents possessed medium farming experience, with 33.89 per cent having possessed marginal land holding (below 1 ha.), while 33.33 per cent of respondents were engaged in farming as sole profession and highest ownership is reported for cows (local/cross breed). A majority (61.86%) of the respondents had a medium level of extension contact and a medium level of mass media exposure. An analysis of the socio-economic status will help in improving the effectiveness of transfer of technology activities, further resulting in accelerated adoption of new agricultural technologies.
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INTRODUCTION

Climate change in India may pose additional stress on this condition. Climate change impacts on agriculture would threaten crop yield, increase the number of climate refugees and jeopardize the country’s food security (World Bank, 2013 and Ahmed et al., 2023). According to the global climate risk assessment (Eckstein et al. 2018), India is one of the most vulnerable countries to climate risks. In India, mountains, coastal and arid zones are considered highly vulnerable. The biophysical richness and socio-cultural uniqueness of the Indian states are also characterized by land degradation, deforestation, invasive species, and loss of biodiversity, landslides, invasion of commercial crops, low productive agriculture and migration. 
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). Climate change is believed to affect agriculture by inducing changes in farmers’ behaviour, quantity, quality, and cost of production, changes in production, consumption, prices, trade patterns, and changes in market responses at global and local levels. 
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 agricultural practices, high levels of fertilizer and pesticide application, land fragmentation, over-exploitation of groundwater and loss of biodiversity exacerbate the impacts of climate change.

In the Indian context, agriculture and farming communities have distinct space as far as socio-economic development is concerned. The climate sensitivity of agriculture and natural eco-systems is higher as compared to other sectors like energy, industry, and transportation. Still, success of Indian farmers largely depends on the timely arrival and a good amount of rain.

Crop loss due to climatic variability depends on the regional climate, cropping system, soil type and adopted management practice. Rain-fed agriculture has relatively limited options for coping with rainfall and temperature variability. About half of the net sown area in India is rain-fed (about 71.7 million ha out of 140.1 million ha net cultivated area), which contributes about 44 per cent of total food grain production (Singh et al., 2020).
The majority of the research in the field of climate change has concentrated on adaptation and mitigation options. There is limited awareness level towards climate change in these districts and this study intends to fill this gap.
METHODOLOGY

The study was conducted in Bundelkhand region of Uttar Pradesh. Bundelkhand region of Uttar Pradesh comprises seven districts viz; Banda, Chitrakoot, Jalaun, Jhansi, Lalitpur, Hamirpur and Mahoba, so all districts were selected for study and one (1) block from each district was selected at random, so seven (7) blocks were selected for study. In the fourth stage, after determining the overall sample size of 375 households using Yamane’s (1964) formula, were selected. The research utilized primary data, a pre-tested and structured scheduled procedure, coupled with wide farm visits and personal interviews, to gather primary data for this research. In consultation with the subject experts, a rigorous review of literature, appropriate interview schedule were prepared based on the objectives of study. 
The collected data have been analyzed with the help of the Statistical Package for Social Sciences (SPSS, 28.0 versions). Chi-square test was used to measure the association between the independent variables and awareness of the farming community of the study area. The following formula was used to investigate the Chi-square:
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Here,

ƒο = frequency of occurrence of observed or experimentally determined facts.

ƒe= expected frequency, ƒ occurrence on independent hypothesis.

RESULTS AND DISCUSSION

Table 01: Distribution of farmers based on their Socio-economic profile
	S. N.
	Particulars
	Categories of Respondents
	(n = 375)



	
	
	
	f
	%

	1.
	Age
Mean = 46.74, SD = 12.59

	Young Age (up to 34)
	66
	17.60

	
	
	Middle Age (35 to 59)
	238
	63.47

	
	
	Old Age (Above 59)
	71`
	18.93

	2.
	Education
Mean = 2.78, SD = 1.62

	Illiterate
	36
	09.60

	
	
	Primary
	52
	13.87

	
	
	Middle School
	80
	21.33

	
	
	High School
	82
	21.87

	
	
	Intermediate
	37
	09.87

	
	
	Graduation and above
	88
	23.47

	3
	Family Size
Mean = 5.39, SD = 1.82


	Small
	128
	34.13

	
	
	Medium
	198
	52.80

	
	
	Large
	49
	13.07

	4
	Family Type
Mean = 1.30, SD = 0.45
	Nuclear
	262
	69.87

	
	
	Joint
	113
	30.13

	5
	Family Experience
Mean = 24.00, SD = 11.78


	Low (Up to 12 years)
	48
	20.42

	
	
	Medium (12 to 36 years)
	134
	57.03

	
	
	High (Above 36 years)
	53
	22.55

	6
	Size of land holding
Mean = 2.09, SD = 0.98
	Marginal (below 1 ha.)
	127
	33.89

	
	
	Small (1 to 2 ha.)
	119
	31.67

	
	
	Semi-medium farmer
(2 to 4 ha.)
	100
	26.66

	
	
	Medium (4 to 10 ha.)
	25
	06.67

	
	
	Large (above 10 ha)
	04
	01.11

	7
	Occupation
Mean = 2.09, SD = 0.95


	Farming as sole profession
	125
	33.33

	
	
	Farming + Wage earning
	121
	32.33

	
	
	Farming + Cast occupation
	99
	26.34

	
	
	Farming + Service/Business
	30
	08.00

	8
	Annual income
Mean = 152709.33, SD = 100928.99


	Low (below 51780)
	90
	24.00

	
	
	Medium (51780 to 253638)
	253
	67.46

	
	
	High (above 253638)
	32
	08.54

	9
	Social participation
Mean = 0.32, SD = 0.62


	No member of any organization
	283
	75.47

	
	
	Membership of one organization
	66
	17.60

	
	
	Membership of two organizations
	23
	6.13

	
	
	Membership of more than two organizations
	03
	0.80

	10
	Livestock possession

Mean = 1.56, SD = 0.98


	Cow (Local/Cross breed)
	176
	46.93

	
	
	Buffaloes
	165
	44.00

	
	
	Goat/Sheep
	79
	21.07

	
	
	Poultry
	9
	2.40

	
	
	Piggery
	4
	1.07

	11
12.
	Extension Contact
Mean = 2.84, SD = 2.48


	Low (Up to 0.35)
	99
	26.40

	
	
	Medium (0.35 to 5.33)
	232
	61.86

	
	
	High (above 5.33)
	44
	11.74

	
	Mass Media Exposure
Mean = 4.76, SD = 2.58


	Low (Up to 2.18)
	65
	17.33

	
	
	Medium (2.18 to 7.36)
	260
	69.33

	
	
	High (above 7.36)
	50
	13.34


Age

Table 1 reveals that majority (63.47%) of the respondents were in the middle age group (up to 34), followed by 18.93 per cent and least 17.70 per cent had old (35 to 59) and young age group (above 59), respectively.
The statistics show that agriculture is still dominated by middle-aged people, and youth participation is still low. This may not be good for the sustainability of agriculture, as fewer youths are joining the field. But it also presents an opportunity for policies and programs to promote youth participation in new, lucrative, and innovative agricultural activities. This finding is same as the findings of Islam et al. (2023).
Education

It is observed from Table 1 that mostly respondents (23.47%) were found to have graduation and above education, followed by 21.87 per cent respondents were high school, 21.33 per cent Middle school, 13.87 per cent primary education, 9.87 per cent intermediate and 9.60 per cent respondents were illiterate.

The primary cause of the educational status seen among respondents was the lack of access to higher education in rural regions, and most of the dropouts after high or middle school and practice agriculture. Besides, agriculture has been considered a main occupation in villages, and people with lesser education were drawn to this activity. But the increased number of graduates signals a change in which educated individuals are now looking at agriculture as a viable and profitable business venture. The findings were contradicted by the findings of Gemeda et al. (2023) and Acheampong et al. (2022).
Family Size

The table 1 reveal that majority (52.80%) of the respondents had medium family size, followed by 34.13 per cent and 13.07 per cent of respondents had small size and large family size, respectively.

The main reasons for medium and small family sizes are heightened awareness of family planning, enhanced education levels, particularly of women, and transition to nuclear family structures because of altering socio-economic conditions. The findings were line with the Gemeda et al. (2023).
Family type

The table 1 reveal that majorities (60.87%) of the respondents were belonged to nuclear family and while by 30.13 per cent of respondents were belongs to joint family. 
The major cause of the dominance of nuclear families was the growing desire for smaller independent family units as a result of urbanization, evolving social values, and economic reasons. Simultaneously, joint families continue to exist on account of traditional practices, the demand for mutual labor in agriculture, and help that family members provide to each other. The above results are contradicted with result of Gautam (2020).

Farming experience

It is evident from Table 1 that majority (57.03%) of respondents possessed medium farming experience, followed by22.55 per cent of respondents had high farming experience and 22.42 per cent of respondents had low farming experience.

The reason why most of the respondents were in the medium experience category is that most of the people were medium aged group and active working age, accumulating practical skills and experience over time. Low experience is likely to be younger or new farmers entering agriculture, whereas high experience is older farmers with several years' experience, representing a natural spread of labor experience in the industry. The findings are similar to the results of Ghosh et al., (2019).

Size of land holding


The table 1 indicates that 33.89 per cent of the respondents had marginal land holdings (below 1 ha.), followed by 31.67 per cent of respondents having small land holding (1 to 2 ha) and 26.66 per cent of respondents belonging to semi-medium land holding (2 to 4 ha) category. While, 6.67 per cent medium (4 to 10 ha) and only 01.11 per cent of respondents were possessing large sized land holdings (above10 ha).
The primary cause of the high percentage of marginal and small farmers is land fragmentation due to inheritance patterns and population increase, leading to smaller landholdings over time. Inability to access additional land and resources hinders the increases in farm sizes, with most of the farmers were working on small to semi-medium sizes of land holdings. The findings are contradicted with the result of Ghosh et al., (2019).
Occupation
The Table 1 indicates that 33.33 per cent of respondents were engaged in farming as sole profession followed by 32.33 per cent of respondents were doing farming + wage earning, 26.34 per cent of respondents engaged in farming + cast occupation and only 8.00 per cent respondents were engaged in farming + service/business.

The main reason for the varied occupational patterns among respondents is the need for diversifying income sources to ensure financial stability. While one-third rely solely on farming, many combine agriculture with wage earning or traditional caste-based occupations to supplement their income. A smaller portion integrates farming with service or business activities, reflecting a gradual shift towards multiple livelihood strategies in response to economic pressures and limited profitability from farming alone. The findings are contradicted with the result of Darshan (2017)
Annual income

The table 1 shows that majority (67.46%) of the respondents had medium level of annual income followed by 24.00 per cent and 8.54 per cent respondents had low level and high level of annual income.
The principal explanation for the majority of the respondents being in the medium income category is that most of the farmers make average returns from farming, characteristic of average small to medium-scale farming operations. Low incomes could be a result of small land areas, poor productivity, or reliance on conventional practices, while high incomes are typically associated with extensive land areas, improved access to resources, or diversified sources of income. The result was in accordance with Dharmanand et. al., (2020). 

Social participation

The table 1 indicate that majority (75.47%) of respondents had no member of any organization followed by 17.60 per cent had membership of one organization, 6.13 per cent had membership of two organization and only 0.80 per cent respondents had membership of more than two organization.

The prime reason for most of the respondents (75.47%) being non-members of any organization is probably because of a lack of awareness, limited availability, or perceived usefulness of such memberships in rural regions. Besides, traditional social structures and time constraints may discourage active participation. Those with memberships often join to gain support, resources, or information related to agriculture or community welfare, but overall organizational involvement remains low. The findings are contradicted with the result of Singh et. al. (2009).

Livestock possession


The table 1 shows that the highest ownership is reported for cows (local/cross breed), with 46.93% of respondents indicating they own them, followed by buffaloes at 44.00%. Goat/sheep ownership is considerably lower at 21.07%. Poultry and piggery have the least ownership, with only 2.40% and 1.07% of respondents, respectively.
The higher ownership of cows and buffaloes compared to goats, poultry, and pigs can be attributed to their greater economic value, as they provide milk, dung, and, in some cases, draught power, making them more beneficial for rural livelihoods. Cultural and religious preferences, especially in regions where cows are considered sacred and pigs are viewed unfavorably, also influence ownership patterns. Additionally, the strong market demand for milk and dairy products supports the preference for cows and buffaloes. In contrast, pigs and poultry often face social taboos, lower perceived status, and require specific management, leading to their significantly lower ownership among respondents.

Extension Contact

The table 1 indicate that majority (61.86%) of the respondents had medium level of extension contact followed by 26.40 per cent and 11.74 per cent respondents had low level and high level of extension contact, respectively.
The main reasons for medium and low levels of extension contact are limited availability and accessibility of extension services in rural areas, often due to inadequate staffing, infrastructure, and resources. Additionally, farmers may have low awareness or trust in these services, face communication barriers, or lack time and motivation to engage actively. Medium-level contact often reflects partial access or occasional interactions, while low contact results from these combined challenges limiting effective knowledge transfer. The findings are contradicted with the result of Verma and Sharma (2022).

Mass Media Exposure

The table 1 reveal that majority (69.33%) of the respondents had medium level of mass media exposure followed by 17.33 per cent and 13.34 per cent respondents had low level and high level of mass media exposure, respectively.

The primary explanations of medium and low exposures to mass media among the respondents are restricted access to advanced communication technologies like television, radio, internet, or smart phones, particularly in rural areas. Low literacy, unawareness, and financial constraints limit the utilization of mass media. The findings are similar with the result of Verma and Sharma (2022).
Level of awareness of Farming Community towards climate change
The results reveal that a majority of the farmers (55.73%) fall under the medium level of awareness category, with an awareness score ranging from 28 to 42. This is followed by 25.60 per cent of farmers who exhibit a low level of awareness (up to 27). In contrast, only 18.67 per cent of the respondents belong to the high awareness category, having scores above 42. Overall, the distribution indicates that while more than half of the farmers possess a moderate level of awareness about climate change, a considerable proportion still have low awareness, highlighting the need for strengthened extension efforts, training programmes, and information dissemination to enhance farmers’ understanding of climate change issues.
Table 02: Distribution of farmers on the basis of awareness level about the climate change to farmers
	S. No.
	Category
	Frequency
	Percentage 

	1.
	Low (Up to 27)
	96
	25.6

	2.
	Medium (28 to 42)
	209
	55.73

	3.
	High (Above 42)
	70
	18.67

	
	Total
	375
	100.00


Mean 35.18, SD 7.81
Association between selected independent variables and awareness of farmers towards climate change
The results indicate that age, education, social participation, livestock possession, extension contact, and mass media exposure show a highly significant association with farmers’ awareness of climate change at the 1 per cent level of significance (p < 0.01). Further, family size, farming experience, and size of land holding are found to be significantly associated with awareness at the 5 per cent level (p < 0.05). In contrast, type of family, occupation, and annual family income do not show a significant association with farmers’ awareness toward climate change, as their calculated chi-square values are non-significant. Overall, the findings suggest that socio-demographic characteristics, farm-related factors, and information exposure variables play a crucial role in influencing farmers’ awareness of climate change, whereas family structure and income-related factors have a limited influence.
Table 03: Association between selected independent variables and awareness of farmers
 towards climate change 






n=375
	S. No.
	Independent Variables
	Pearson Chi-Square

	
	
	Calculated Value
	Degree of freedom
	p-Value

	1.
	Age
	9.912
	4
	0.001**

	2.
	Education
	11.608
	4
	0.000**

	3.
	Family size
	10.808
	4
	0.012*

	4.
	Type of family
	1.018
	2
	0.601

	5.
	Farming experiences
	9.838
	4
	0.002*

	6.
	Size of Land holding
	10.161
	4
	0.038*

	7.
	Occupation
	3.722
	2
	0.156

	8.
	Annual Family Income
	5.652
	4
	0.184

	9.
	Social participation
	11.243
	4
	0.001*

	10.
	Livestock possession
	13.166
	4
	0.000**

	11.
	Extension Contact
	12.174
	4
	0.000**

	12.
	Mass media exposure
	10.619
	4
	0.003*


**Significant at 0.01 level *Significant at 0.05 level 
CONCLUSION

The farming community in question exhibits a diverse socio-economic profile, with a majority falling into the middle-aged group, possessing medium farming experience, and primarily engaged in farming as their sole profession or combined with wage earning. Educational attainment varies, with a significant portion having graduation and above, but also a considerable percentage with high school, middle school, or primary education, and a small segment being illiterate. Family structures are predominantly nuclear, with medium-sized families being common. Land holdings are largely marginal or small, with few possessing large tracts. Annual income levels are mostly medium, and a substantial majority lacks membership in formal organizations. Livestock ownership is primarily concentrated in cows and buffaloes, with lower possession of goats/sheep, poultry, and pigs. Communication aspects reveal medium levels of extension contact and mass media exposure among most respondents. The results reveal that a majority of the farmers (55.73%) fall under the medium level of awareness category, and age, education, social participation, livestock possession, extension contact, and mass media exposure show a highly significant association with farmers’ awareness of climate change. This study put forth an understanding of socio-economic profile of farmers. On the basis of the results, the socio-economic status of farmers can be improved by providing technical knowledge/training to farmers, increasing their level of education and increasing their social participation. An analysis of the socio-economic status will help in improving the effectiveness of transfer of technology activities, further resulting in accelerated adoption of new agricultural technologies.
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