


Relationship between Socio-economic Factors and ICT Adoption among Dairy Farmers


Abstract
A research investigation was conducted in Banda district of Uttar Pradesh, India to find out the relationship between ICT tools and socio-economic variables of dairy farmers. Ex-post-facto research design and simple random sampling technique were used in this investigation. The data was collected through personal interviews of 80 dairy farmers. The analysis of the study performed through correlation methods together with multiple regression and path analysis. The investigated independent variables produced an R2 value of 94.4 percent that identified the factors responsible for total variation in farmer ICT tool usage.The path analysis determined both direct and indirect components during analysis. The variable dairy experience showed the strongest direct influence (0.631) among all variables yet annual income produced the highest total indirect influence (0.489) on farmer utilization of ICT tools. The research demonstrates a need to increase the utilization rate of ICT tools used by dairy farmers in this district.
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1. Introduction
Agricultural information is vital for the development of dairy farmers as it helps them improve milk production, manage animal health, and adopt best feeding and breeding practices. Access to accurate information on nutrition, disease prevention, market prices, and weather conditions enables dairy farmers to increase productivity, reduce losses, and enhance income. It also supports better planning, sustainability, and integration into broader agricultural value chains.Information and Communication Technologies now stand as a fundamental base for agriculture. The focus of extension work primarily involves upgrading rural areas and agricultural sector. The technical development improved both information management and communication procedures.ICTs encompass a range of tools that support the creation, processing, and transfer of information across space and time. In agricultural extension, ICTs enable the timely delivery of information to farmers, enhancing their decision-making capabilities. Television, radio, agriculture officers, and progressive farmers have been identified as significant sources of information, with ICTs amplifying their reach and effectiveness (Dhaka &Chayal, 2010).
Dairy sector playing very important role in economic progress of the country as it contributes over 3 to 4 percent to agricultural GDP and provides employment in principle or subsidiary status. Recently, lack of proper information has been considered as one of the most serious challenge faced by dairy farmers. Therefore, it is necessary to find suitable solution to reduce the ill effects of lack information on livestock population.
In developing countries like India, Dairy is among the leading stream of majority of smallholders. In Dairy specifically milk production contributes to household livelihoods, food security and nutrition. India has emerged as the largest milk producing country in the world with present level of annual milk production estimated as 187.7 million tonnes with a per capita availability of 394 grams per day (Basic Animal Husbandry Statistics, DAHD&F, GoI).Dairy farming in Bundelkhand, encompassing parts of Uttar Pradesh and Madhya Pradesh, is a vital livelihood for rural communities, particularly women. Recent initiatives and cooperative models have significantly enhanced the sector's productivity and socio-economic impact.Banda District, a part of Bundelkhand region shows relatively poor levels of milk production output. 
The reproductive stage of cattle in Bundelkhand matches only one third of the population and the reproductive stage of buffaloes matches half of the population. Bundelkhand region held 7 percent of its total in-milk bovine population as compared to Uttar Pradesh (Prakash et al., 2020). The in-milk bovine numbers in Bundelkhand region reached only 1.14 million while Uttar Pradesh maintained 15.66 million according to GoUP (2013–14) reports. It showed that native cattle along with buffaloes reached puberty late which delayed both pregnancy period and lactation initiation.  
Information and Communication Technologies (ICTs) have become indispensable in modern agriculture, offering transformative benefits that enhance productivity, sustainability, and rural development. ICTs facilitate efficient supply chain management by integrating systems for procurement, cold storage monitoring, and logistics. This integration ensures timely delivery of milk and dairy products, maintains quality standards, and reduces wastage. Applications like 'The Taurus' utilize machine learning to identify cattle breeds and diseases through image analysis. These tools assist farmers in diagnosing health issues and managing livestock more effectively.​ In the current generation, ICT tools are becoming an indispensable part of daily life. Traditional media like radio, TV and newspapers along with modern tools such as mobiles are revolutionizing agriculture and related sectors (Patil et al., 2019).Advances in ICT have created new opportunities and challenges in agriculture sector. ICT can significantly enhance farmer’s livelihoods by boosting efficiency, productivity, and income (Sangeetha et al., 2015).Nowadays the use of Whatsapp is beneficial for the farmers; it provided an immediate solution on a large-scale (Mishra et al., 2020)
The introduction of agricultural technologies in the Asia–Pacific region has played a significant role in enhancing farm productivity and boosting farmers' incomes. These improvements are largely due to more efficient crop production practices, better resource management, and reduced dependence on manual labor (Kanwar et al., 2020). In the Indian context, such technologies have positively influenced crop yields and income levels, thereby contributing to the overall improvement in farmers' livelihoods(Chakravarty and Das, 2018). The dairy farmer’s perception influenced by a wide range of factors including social economic and demographic variation in Bundelkhand region and its association with age, education, family size, income, herd size was positively significant (Mishra et. al., 2025).The association of education, land holding, economic motivation, socioeconomic status, information seeking behavior and scientific orientation of farmers with awareness towards climate change were found positively significant in Bundelkhand region (Pathak, et. al., 2024).
Socio-demographic characteristics including gender, age, education level, income, and ethnic background play a crucial role in shaping dairy farmers' awareness, attitudes, risk perceptions, and understanding of climate change-related challenges (Masud et al., 2017).Farmers faced several challenges to adopt smart agricultural practices in Bundelkhand region therefore different agricultural development organizations should encourage farmers to implement long term strategies for climate variability as well as livelihood (Pathak, et. al., 2024). Various constraints as improper service of network provider, difficulty to find relevant information, inadequate skill in using tools, unsuitable and incomprehensible information etc. were perceived by the farmers (Yadav, et. al., 2020). There is a need to create awareness, impart skill, competence and effectiveness of mobile based ICT tools for improvement in dairy business at farmer’s level (Jadhav, et. al., 2021).
2. METHODOLOGY 
The study was conducted in the Banda district of Utter Pradesh. The district comprises eight blocks. Out of these eight blocks, two blocks namely BadhokharKhurd and Tindawariwere selected and 4 villages from each block has been selected randomly according to the population of dairy farmers namely Bargahni,Badokhar,Mawaibuzurg&Mahokhar from BadokharKhurdBlock &Paperenda, Baccheura, Barethi&Parsaunda from Tindwari block. The data was collected by 80 dairy farmers, especially those having cow and buffalo. The present study employed an ex-post-facto research design and simple random sample technique.A structured interview schedule was used to collect the data. Data analysis was done using various statistical tools including correlation analysis, regression analysis and path coefficient analysis. Correlation analysis was done to find out association among various socioeconomic characters and farmers’ utilization of ICT tools. Regression analysis was used to identify the impact of various socioeconomic characters on farmers’ utilization of ICT tools while path coefficient analysis provides direct and indirect effects of various socioeconomic characters on the farmer’s utilization of ICT tools. The utilization patterns of ICTs were the dependent variable and Age, Education, Caste, Family Type, Family Income, Land Holding, Occupation, Herd Size, Mass Media Exposure, Extension contact, Dairy Experience,Social participation were the independent variables. 
3. RESULTS AND DISCUSSION 
Correlation Coefficient
Determinants of farmers’ utilization of ICT tools Table-1 presents the coefficient of correlation between farmers’ utilization of ICT tools and socio-economic variables considered as dependent and independent variables, respectively.
Age of dairy farmers recorded a negative and statistically significant relationship with the dependent variable according to the research findings. The high efficiency level of ICT devices came from younger farmers as opposed to older farmers. People from younger generations rapidly welcome both new changes and experimental technologies (Prasad &Pradhan, 2019). Education of dairy farmers showed a positive and statistically significant relationship with their use of ICT tools. The people require knowledge for successful functioning in their daily lives, that the reason 'education' produces a meaningful correlation with the dependent measure of ICT tool utilization (Naik et al., 2020). The dairy experience of the respondents alsocontribute positive and statistically significant relationship to accessing different ICT tools like social participation, annual income, herd size and extension contact. Extension contact together with mass media exposure among farmers produces positive outcomes for their use of ICT tools. The use of ICT enables farmers to acquire market data alongside receiving proper compensation for their products (Anand et al., 2022).Likewise, caste, Family type, occupation, land holding had a non significant relationship with the dependent variable, indicating thatall farmers irrespective of their caste, family type, occupation and land holding size were using ICT tools. 
Table 1: Correlation coefficient (r) between independent variables and utilization pattern of respondents
	Sl.No
	Utilization Pattern
	Correlation Coefficient(r)


	1.
	Age
	-0.393**

	2.
	Education
	0.479**

	3.
	Caste
	0.200NS

	4.
	Family type
	0.076NS

	5.
	Social participation
	0.623**

	6.
	Occupation
	0.050NS

	7.
	Land holding
	0.174NS

	8.
	Annual income
	0.671**

	9.
	Dairy Experience
	0.826**

	10.
	Herd Size
	0.532**

	11.
	Extension Contact
	0.326**

	12.
	Mass Media Exposure
	0.285*



Regression Analysis
Multiple regression analysis was used to examine the collective impact of independent variables on the dependent variable. The coefficient of determination (R2) for the independent variables was found to be 0.944, indicating that 94.40% of the variability in ICT tool utilization among respondents was explained by the selected 12 independent variables. The t-values showed significant relationships between ICT tool utilization and variables such as education, caste, family type, social participation, occupation, land holding, annual income, dairy experience, herd size, and extension contact. According to the t-test results, these factors predominantly contribute to predicting respondents' attitudes.
The analysis revealed that a one-unit change in education, caste, family type, social participation, occupation, land holding, annual income, dairy experience, herd size, and extension contact led to changes in ICT tool utilization by 0.101, 0.104, 0.096, 0.099, 0.101, 0.102, 0.099, 0.100, 0.104, and 0.096 units, respectively. However, the regression coefficients for the remaining two variables were not statistically significant. This suggests that while these variables are beneficial for ICT tool utilization, they did not significantly contribute to the analysis.

Table 2: Regression Analysis between independent variables and utilization pattern of respondents

	S. No.
	
	Regression Coefficient
	Standard Error
	t value
	p value

	1.
	Age
	0.002
	0.001
	-0.736
	0.464

	2.
	Education
	0.101
	0.005
	20.273
	0.000

	3.
	Caste
	0.104
	0.006
	17.73
	0.000

	4.
	Family type
	0.096
	0.007
	13.253
	0.000

	5.
	Social participation
	0.099
	0.007
	13.787
	0.000

	6.
	Occupation
	0.101
	0.005
	22.275
	0.000

	7.
	Land holding
	0.102
	0.008
	12.096
	0.000

	8.
	Annual income
	0.099
	0.006
	17.533
	0.000

	9.
	Dairy Experience
	0.100
	0.002
	55.286
	0.000

	10.
	Herd Size
	0.104
	0.006
	16.605
	0.000

	11.
	Extension Contact
	0.096
	0.013
	7.143
	0.000

	12.
	Mass Media Exposure
	0.003
	0.014
	0.204
	0.839

	R2 = 0.944                                            F = 95.06                                   P Value= .000




Path Coefficient Analysis
Path analysisis helpful to test hypothesized causal relationships among variables. Social phenomena are rarely caused by single factors. Path analysis captures indirect effects also. This is particularly useful when mediating variables are involved. The direct and indirect effects of various characters on the farmer’s utilization of ICT tools,were determined under path coefficient analysis using correlation coefficients as presented in Table-1.The path coefficient analysis revealed the highest positive direct effect on farmers’ utilization of ICT tools exerted by dairy experience (0.631) followed by occupation (0.188), education (0.186), caste (0.168), herd size (0.152), social participation (0.147), land holding (0.114), family type (0.113), extension contact (0.069) and mass media exposure (0.002). Age (-0.008) showed a negative direct effect on farmers’ utilization of ICT tools.From the table-4, it is also revealed that annual income (0.489) followed by social participation (0.476), age (0.401), herd size (0.380) etc. exhibited the highest positive indirect effects on farmers’ utilization of ICT tools.In contrast, the highest negative indirect effects onfarmers’ utilization of ICT tools were exerted by occupation (-0.138) followed by family type (-0.037).  
Table 3: Path coefficient Analysis between independent variables and utilization pattern of respondents


	
	Age
	Edu
	Caste
	FT
	SP
	Occu.
	LH
	AI
	Exp
	HS
	Ext
	MM

	Age
	-0.0080
	0.0038
	-0.0379
	0.0167
	0.0102
	-0.0367
	-0.0024
	0.0374
	0.3569
	0.0419
	0.0109
	-0.0002

	Edu
	-0.0002
	0.1857
	-0.0147
	-0.0059
	0.0349
	0.0231
	0.0142
	0.0776
	0.1017
	0.0458
	0.0169
	0.0003

	Caste
	0.0018
	-0.0163
	0.1675
	-0.0006
	0.0365
	-0.0111
	-0.0376
	0.0013
	0.0530
	-0.0062
	0.0104
	0.0007

	FT
	-0.0012
	-0.0096
	-0.0009
	0.1131
	0.0043
	-0.0254
	0.0212
	-0.0103
	-0.0061
	0.0027
	-0.0123
	0.0001

	SP
	-0.0006
	0.0440
	0.0416
	0.0033
	0.1472
	-0.0205
	0.0084
	0.0704
	0.2567
	0.0509
	0.0205
	0.0010

	Occu.
	0.0016
	0.0228
	-0.0099
	-0.0153
	-0.0161
	0.1881
	0.0094
	0.0200
	-0.1269
	-0.0106
	-0.0127
	0.0000

	LH
	0.0002
	0.0231
	-0.0553
	0.0211
	0.0108
	0.0155
	0.1138
	0.0484
	-0.0087
	0.0237
	-0.0183
	-0.0002

	AI
	-0.0016
	0.0791
	0.0012
	-0.0064
	0.0569
	0.0207
	0.0303
	0.1821
	0.2450
	0.0539
	0.0092
	0.0006

	Exp
	-0.0045
	0.0299
	0.0141
	-0.0011
	0.0599
	-0.0379
	-0.0016
	0.0707
	0.6307
	0.0471
	0.0184
	0.0001

	HS
	-0.0022
	0.0560
	-0.0068
	0.0020
	0.0494
	-0.0132
	0.0178
	0.0647
	0.1957
	0.1517
	0.0167
	0.0002

	Ext
	-0.0012
	0.0452
	0.0250
	-0.0200
	0.0434
	-0.0343
	-0.0300
	0.0240
	0.1669
	0.0365
	0.0695
	0.0008

	MM
	0.0006
	0.0290
	0.0537
	0.0071
	0.0728
	0.0038
	-0.0102
	0.0513
	0.0371
	0.0121
	0.0256
	0.0021


Edu= Education, FT= Family Type, SP= social participation, Occu= Occupation, LH= Land holding, AI= Annual Income, Exp= Dairy Experience, HS= Herd Size, Ext= Extension contact, MM= Mass Media Exposure
Table 4: Direct and Indirect Effect between independent variables and utilization pattern of respondents

	
	Direct Effect
	Indirect Effect

	Age
	-0.008
	0.401

	Education
	0.186
	0.293

	Caste
	0.168
	0.032

	Family type
	0.113
	-0.037

	Social participation
	0.147
	0.476

	Occupation
	0.188
	-0.138

	Land holding
	0.114
	0.060

	Annual income
	0.182
	0.489

	Dairy Experience
	0.631
	0.195

	Herd Size
	0.152
	0.380

	Extension Contact
	0.069
	0.257

	Mass Media Exposure
	0.002
	0.283



4. CONCLUSION
Subsistence farming in India evolves into a system which builds better quality of life and livelihoods. A complete Knowledge Management System needs to integrate existing knowledge sources of both public sector and private entities. According to this research the development of ICT systems will essentially transform the organization and modernization of communication and information. The life quality of society depends directly on its ability to use scientific insights practically and thus information needs to be quickly distributed to agrarian stakeholders. The creation of a cost-efficient research-extension-user system linkage represents one of the essential requirements. User-friendly technology serves the dairy farming community by uncovering the maximum potential of ICT devices. The research demonstrated that dairy farmers who possess education, dairy experience, herd size along with mass media exposure and occupational experience show increased usage of ICT tools. The research provides guidelines to support public policy objectives that will encourage ICT adoption as well as innovative agricultural practices.
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