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ABSTRACT
Aims: Integrating Information and Communication Technology (ICT) in dairy farming has emerged as a transformative force, enhancing efficiency, decision-making, and market accessibility. However, the extent of ICT tool possession and utilization for dairy farming remains underexplored, particularly in North Karnataka. Keeping this in view, the present investigation was undertaken to assess the possession of ICT tools and their purpose of utilization among dairy farmers in the region. 
Study design: An Ex-post facto research design was adopted for the investigation.
Place and Duration of Study: The study was conducted in two districts viz., Dharwad and Belagavi of North Karnataka in 2023. 
Methodology: From each district, two taluks/blocks and from each taluk two hoblis (Define Hobli??) were selected randomly. Thereafter, fifteen dairy farmers were selected from each hobli, resulting in a total sample size of 120. The data were collected primarily through a pre-tested structured interview schedule and were calculated by using suitable statistics tools. 
Results: The findings indicated that 40.00 percent of the dairy farmers had high ICT tools possession but had less utilization (39.16 %) for dairy-related purposes. For feed management, the most used ICT tool was TV (75.00 %), and for health care management cent percent of dairy farmers used TV and mobile phones. The most extensively used ICT tool for dairy and dairy produce marketing was the mobile phone (91.67 %), for getting information on government schemes and programmes dairy farmers were using dairy publications (13.33 %), and for loan/insurance facilities mobile phone (7.50 %). Further, cent percent of the dairy farmers were not using ICTs for getting information on the selection of breeds, housing management, and breeding management purposes. The correlation and regression analysis confirmed that education, source consultancy pattern, ICT possession, scientific orientation, and innovativeness were key predictors of ICT utilization. 
Conclusion: The study highlights the need for awareness programmes and capacity-building initiatives to enhance ICT adoption in dairy farming. 
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1. INTRODUCTION 
	The agricultural sector has witnessed a significant transformation with the integration of Information and Communication Technology (ICT). Dairy farming, a crucial component of the agricultural economy, has also been influenced by ICT advancements, leading to improved productivity, enhanced decision-making, and better market access for farmers. Information and Communication Technology (ICT) has proven to be an effective extension strategy for accelerating progress across multiple sectors, predominantly in agriculture (Kashem et al., 2010), and is one such paradigm in the current era that can offer timely, affordable, and accurate information for the rural people (Monikha et al., 2021). ICT has enabled effective knowledge exchange between researchers, extension personnel, and farmers within the agricultural community (Adegbidi, 2012 & Panda et al., 2019). The adoption of ICT tools in dairy farming has the potential to revolutionize various aspects of farm management, including breeding, feeding, health monitoring, and marketing of dairy products. ICTs can be helpful to dairy farmers in learning about animal management, breeding, feeding, and health care, which will empower them with knowledge (Tripathi et al., 2019). However, the ICT possession and its effective utilization among dairy farmers varies based on factors such as education, infrastructure, affordability, and awareness.
	India is one of the largest producers of milk in the world and the dairy sector plays a vital role in the livelihoods of millions of farmers. North Karnataka, with its strong agricultural base, has a significant dairy farming community. Despite the increasing availability of ICT tools such as mobile phones, farm management software, and online resources, the level of adoption and the specific purposes for which these tools are utilized remain underexplored in this region. Understanding the possession and utilization patterns of ICT tools in dairy farming can provide valuable insights into the digital divide, challenges faced by farmers, and potential areas for intervention to promote technology-driven dairy farming. This study aims to assess the possession of ICT tools and the purpose of their utilization among dairy farmers in North Karnataka. It seeks to identify the key factors influencing ICT utilization, the benefits perceived by farmers, and the barriers limiting effective utilization. 
1.1 OBJECTIVE
To assess ICT tools possession and purpose of utilization in dairy farming among dairy farmers of North Karnataka.
2. METHODOLOGY 
The study was carried out in two districts of North Karnataka, specifically Dharwad and Belagavi, during the year 2023. The districts were selected purposively based on the criterion of having the highest number of dairy farmers residing in these areas. From each district, two taluks and from each taluk two hoblis were selected randomly. Thereafter, fifteen dairy farmers were selected from each hobli, resulting in a total sample size of 120. An Ex-post facto research design was adopted for the investigation. The data were collected primarily through a pre-tested structured interview schedule. The collected data were calculated by using descriptive statistics viz., frequency, percentage, mean and standard deviation. The degree of association between dairy farmers' profiles and the purpose of utilization of various ICT tools was determined through correlation and regression analysis. 
Furthermore, ICT tools possession by dairy farmers were analyzed by assigning a score of one to the respondents who possessed/ subscribed to ICT tools and scores of zero to the respondents who had not possessed/ subscribed to ICT tools and the responses of the dairy farmers were collected by following Kakar (2022) with suitable modification. Based on the total scores, the respondents were grouped into three categories low, medium, and high using mean and standard deviation. The purpose of utilization of ICT tools was analyzed by asking the dairy farmers to select the purpose for which they mainly use the ICT tools. The quantification of the variable was done by giving a score of one for the purpose for which they mainly used the ICT tools by following Kakar (2022) with suitable modification. Based on the total scores, the respondents were grouped into three categories low, medium, and high using mean and standard deviation.

3. RESULTS AND DISCUSSION
3.1 ICT Tools Possession
[bookmark: _Hlk145788814]Data from Table 1 depicted the overall distribution of dairy farmers according to their ICT tools possession showing that 40.00 percent of the dairy farmers had high ICT tools possession, followed by medium and low (35.84 %) and (24.16 %) ICT tools possession, respectively. The results are in consonance with the findings of Saikia et al. (2016) and Jaswanth (2018).
Table 1. Overall distribution of dairy farmers according to their ICT tools possession
(n= 120)
	Sl. No.
	Category 
	Frequency
(f)
	Percentage
(%)

	1
	Low (<4)
	29
	24.16

	2
	Medium (4 to 5)
	43
	35.84

	3
	High (>5)
	48
	40.00

	Mean = 5                                                  SD =1


                                                               
The distribution of dairy farmers according to their specific ICT tools possession is presented in Table 2 indicating that, concerning gadgets cent per cent of dairy farmers possessed TV and mobile phone. Whereas, none of the dairy farmers possessed a radio or computer/laptop. In the case of applications, cent percent of dairy farmers possessed SMS, followed by YouTube (75.83 %), WhatsApp (69.16 %), and Facebook (13.33 %). Whereas, none of the dairy farmers possessed dairy apps. Among print media, 6.67 percent of dairy farmers subscribed to newspapers. While none of the dairies had subscribed to magazines and dairy publications. In the case of networking technologies, the internet was subscribed by 32.50 percent of dairy farmers. The findings are in line with the results of Syiem and Raj (2015), Olaniyi and Ismaila (2016), and Avilesh et al. (2017).
Table 2. Distribution of dairy farmers according to their specific ICT tools possession 
                                                                                                                                     (n=120)
	Sl. No.
	Particulars
	Possession/ Subscription 

	
	
	Frequency
(f)
	Percentage
(%)

	A
	Gadgets 

	1
	Radio 
	0
	0.00

	2
	Television 
	120
	100.00

	3
	Mobile phone
	120
	100.00

	4
	Computer/Laptop 
	0
	0.00

	B
	Applications

	1
	YouTube
	91
	75.83

	2
	WhatsApp 
	83
	69.16

	3
	Facebook 
	16
	13.33

	4
	SMS
	120
	100.00

	5
	Dairy apps (Dairy Kannada/Fodder Kannada/Others)
	0
	0.00

	C
	Print media

	1
	Newspaper 
	08
	6.67

	2
	Magazine 
	0
	0.00

	3
	Dairy publication (Leaflet/Folder)
	0
	0.00

	D
	Networking technologies

	1
	Internet 
	39
	32.50


3.2 Dairy farmers' purpose of utilization of ICT tools 
[bookmark: _Hlk145794464]The results in Table 3 showed the overall distribution of dairy farmers according to their purpose of utilization of ICT tools and depicted that about 39.16 percent of the dairy farmers had low utilization of ICT tools for dairy-related purposes, followed by medium (35.00 %) and high (25.84 %) utilization of ICT tools for dairying purpose. The results are confirmatory with the findings of Syiem and Raj (2015), Bharath et al. (2024), and Samadder (2024).
Table 3. Overall distribution of dairy farmers according to their purpose of utilization of ICT tools 
                                                                                                                                                          (n =120)
	Sl. No.
	Category 
	Frequency
(f)
	Percentage
(%)

	1
	Low (<5.07)
	47
	39.16

	2
	Medium (5.07 to 7.35)
	42
	35.00

	3
	High (>7.35)
	31
	25.84

	Mean = 6.21                                                            SD =2.68



3.3 Dairy farmers' specific purpose of utilization of ICT tools
The distribution of dairy farmers based on their specific purpose of utilization of ICT tools was presented in Table 4, indicating clearly that for feed management purposes, the most used ICT was TV (75.00 %), followed by mobile phone (25.83 %), dairy publications (16.67 %), YouTube (5.00 %) and newspaper (0.83 %). For health care management cent percent of dairy farmers used TV and mobile phone followed by dairy publications (57.50 %), YouTube (51.67 %), internet (32.50 %), newspaper (6.67 %), and WhatsApp (4.16 %). The data also showed that mobile phone was the most widely used ICT tool for dairy and dairy produce marketing (91.67 %). 
A perusal of Table 4 revealed that dairy farmers were using dairy publications (13.33 %), mobile phones (10.00 %), and TV (7.50 %) to get information on schemes and government programmes. Further, dairy farmers mainly used mobile phones (7.50 %) for loan/insurance facilities. Cent percent of the dairy farmers were not using ICTs for getting information on the selection of breeds, housing management, and breeding management. 
Table 4. Distribution of dairy farmers based on their specific purpose of utilization of ICT tools
                                                                                                                                       (n =120)
	Sl. No.
	Purpose of utilization
	ICT tools*

	
	
	Radio
	TV
	Mobile phone
	You tube
	WhatsApp
	Internet
	Dairy publications
	Newspaper

	
	
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%

	1
	Feed management
	0
	0.00
	90
	75
	31
	25.83
	06
	5.00
	0
	0.00
	0
	0.00
	20
	16.67
	01
	0.83

	2
	Health care management
	0
	0.00
	120
	100.00
	120
	100.00
	62
	51.67
	05
	4.16
	39
	32.50
	69
	57.50
	08
	6.67

	3
	Dairy and dairy produce marketing
	0
	0.00
	0
	0.00
	110
	91.67
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00

	4
	Schemes and government programs
	0
	0.00
	09
	7.50
	12
	10.00
	0
	0.00
	0
	0.00
	0
	0.00
	16
	13.33
	0
	0.00

	5
	Loan/ insurance facilities
	0
	0.00
	0
	0.00
	09
	7.50
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00

	6
	Selection of breeds
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00

	7
	Housing management 
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00

	8
	Breeding management
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00


* Multiple responses possible       f – Frequency	% - Per cent  
                    
3.4 Association of personal and socio-psychological characteristics of dairy farmers with their purpose of utilization of ICT tools 
The data presented in Table 5 revealed the association of personal, socio-psychological, and economic characteristics of dairy farmers with their purpose of utilization of ICT tools. The data revealed that the dairy farmers' purpose of utilization of ICT tools had a positively significant relationship with education (0.714), source consultancy pattern (0.856), ICT tools possession (0.724), extension contact (0.840), achievement motivation (0.850), economic motivation (0.826), scientific orientation (0.797), innovativeness (0.657) and credibility of ICTs (0.781) at one percent level of significance. Whereas, variables namely age (0.401) and experience in dairy farming (0.516) had a negatively significant relationship at a one percent level of significance. Further, other variables like occupation, annual income, and herd size were non- significantly correlated with the dairy farmers' purpose of utilization of ICT tools. Similar results were reported by Shivappa (2014), Kafura et al. (2016), Suriyapriya (2019), Mukerjee and Parganiha (2021), Patil and Patel (2021), Pratik et al. (2022), Khodifad and Solanki (2023). 
Table 5. Association of personal and socio-psychological characteristics of dairy farmers with their purpose of utilization of ICT tools  
                                                                                                                                 (n =120)
	Variable code
	Variables
	Correlation Coefficient (r)

	X1
	Age 
	-0.401**

	X2
	Education  
	0.714**

	X3
	Experience in dairy farming
	-0.516**

	X4
	Occupation 
	0.157NS

	X5
	Annual income 
	0.026NS

	X6
	Herd size 
	0.055NS

	X7
	Source consultancy pattern 
	0.856**

	X8
	ICT tools possession 
	0.724**

	X9
	Extension contact
	0.840**

	X10
	Achievement motivation
	0.850**

	X11
	Economic motivation
	0.826**

	X12
	Scientific orientation
	0.797**

	X13
	Innovativeness 
	0.657**

	X14
	Credibility of ICTs
	0.781**


**Significant at 1 per cent level
*Significant at 5 per cent level
NS- Non- Significant
3.5 Relationship between personal and socio-psychological characteristics of dairy farmers with their purpose of utilization of ICT tools   
The data presented in Table 6 revealed the relationship between the personal socio-psychological and economic characteristics of dairy farmers with their purpose of utilization of ICT tools. The coefficient of determination (R2) is 0.875, indicating that 87.50 percent of changes in the dairy farmers' purpose of utilization of ICT tools were contributed by all these independent variables chosen for the study. The variables namely education, ICT tools possession, scientific orientation, and innovativeness contributed significantly at a one percent level of significance. Whereas, variables like extension contact and achievement motivation contributed significantly at a five percent level of significance.
Table 6. Relationship between personal and socio-psychological characteristics of dairy farmers with their purpose of utilization of ICT tools   
    (n = 120)
	Variable code
	Variables
	Regression coefficient (b)
	‘t’- value

	X1
	Age 
	0.103
	-0.394NS

	X2
	Education  
	0.405
	3.745**

	X3
	Experience in dairy farming
	0.129
	-0.550NS

	X4
	Occupation 
	0.462
	-1.291NS

	X5
	Annual income 
	0.068
	1.022NS

	X6
	Herd size 
	0.047
	-1.254NS

	X7
	Source consultancy pattern 
	0.071
	0.673NS

	X8
	ICT tools possession 
	0.601
	3.269**

	X9
	Extension contact
	0.274
	2.289*

	X10
	Achievement motivation
	0.432
	2.053*

	X11
	Economic motivation
	0.148
	0.746NS

	X12
	Scientific orientation
	0.407
	6.469**

	X13
	Innovativeness 
	0.754
	4.927**

	X14
	Credibility of ICTs
	0.242
	-1.104NS


R2 = 0.875         F= 52.32                                                                           
**Significant at 1 per cent level
  *Significant at 5 per cent level                              
NS- Non – significant

4. CONCLUSION
The study highlighted that while a majority of dairy farmers possessed basic ICT tools such as mobile phones and televisions, the possession of advanced digital tools like computers, dairy-specific mobile applications, and internet-based resources remains limited. The primary purposes for utilizing ICT tools were health care management, dairy product marketing, and feed management, whereas aspects like breed selection, housing, and breeding management were largely neglected. The study reflected the significant influence of education, ICT possession, extension contact, and socio-psychological factors such as scientific orientation and innovativeness on ICT utilization. These findings indicate that while ICT tools have great potential to enhance dairy farming practices, their effective adoption is hindered by factors such as lack of awareness, limited digital literacy, and inadequate access to advanced ICT applications. To bridge this digital gap, targeted interventions such as digital literacy programs, improved access to ICT infrastructure, and the development of user-friendly dairy-specific applications should be prioritized. Further, strengthening extension services and training programs will encourage dairy farmers to integrate ICT tools into their daily operations, ultimately leading to increased productivity, better decision-making, and sustainable dairy farming practices.

REFERENCES
Adegbidi, A. B. (2012). Impact of ICT use on access to markets of pineapple smallholder farmers in Benin. Journal of Research in International Business and Management, 2(9): 240-247.
Avilesh J. H., Shane and Arvind, R. (2017). Accessibility and relevance of extension methods and Information and Communication Technologies among farmers in Mauritius. International Journal of Agricultural Extension and Rural Development Studies, 4(1): 31-43.
Bharath, S., Raghuprasad, K.P. and Mounika, B. (2024). Utilization of ICT tools among dairy farmers and associated socio-economic factors. Gujarat Journal of Extension Education, 38(1):197-203.
[bookmark: _Hlk143376369]Jaswanth, B. (2018). A study on ICT Tools Usage by the farmers in Anantapur District of Andhra Pradesh, M.Sc. (Agri.) Thesis. Acharya N G Ranga Agricultural University, Hyderabad, India.
Kafura, R. A., Afrad, M. S. I. and Chakraborty, F. A. P. D. B. (2016). Use of ICT as extension tool by the farmers of Gazipur district in Bangladesh. Indian Research Journal of Extension Education, 16(2): 1-5.
Kakar, N. (2022). Perception of faculty and students of UAS, Dharwad about utilization of ICT tools in agricultural education, Ph.D. (Agri) Thesis, University of Agricultural Sciences, Dharwad, Karnataka, India.
Kashem, M. A., Faroque, M. A. A., Ahmed, G. M. F. and Bilkas, S. E. (2010). The complementary roles of information and communication technology in Bangladesh agriculture. Journal of Science Foundation, 8(1&2): 161-169.
Khodifad, P. B. and Solanki, A. V. (2023). Utilization of Information and Communication Technologies by the farmers. Gujarat Journal of Extension Education, 35(2): 122-126. 
Monikha, C. R., Balasubramaniam, M. and Sukumar, J. (2021). Effectiveness of extension tools among the paddy farmers of Tenkasi district of Tamil Nadu. Indian Journal of Extension Education, 57(1): 110-113.
Mukerjee, M. R. and Parganiha, O. (2021). A Study on Agricultural Information Access Using ICT Tools among the Farmers of Raipur District of Chhattisgarh. Frontiers in Crop Improvement. 9(5): 2233-2237.
Olaniyi, O. A. and Ismaila, O. K. (2016). Information and Communication Technologies (ICTs) usage and household food security status of Maize crop Farmers in Ondo state, Nigeria: Implication for Sustainable Development. Library Philosophy and Practice, 1-18.
Panda, S., Modak, S., Devi, Y. L., Das, L., Pal, P. K. and Nain, M. S. (2019). Access and usage of Information and Communication Technology (ICT) to accelerate farmers’ income. J. Community Mob. Sustainable Development, 14(1): 200-205.
Patil, K. V. and Patel, V. T. (2021). Correlates of Utilization Pattern of Kisan Mobile Advisory Service. Gujarat Journal of Extension Education, 32(1): 184-187.
Pratik, K. P. and Vinaya K. H. M. (2022). Predictive Factors for Farmers’ Knowledge of Social Media for Sustainable Agricultural Development. Indian Journal of Extension Education, 58 (4): 55- 59.
Saikia, P., Das, M. D. and Deka, M.B. (2016). Use of Information and Communication Technology by farmers to access agricultural information in Jorhat District of Assam, India. Asian Journal of Agricultural Extension, Economics & Sociology, 13(3): 1-6.
Samadder, S., Panday, S. P. and Lal, S. P. (2024). Utilization Pattern of ICT tools among Potato growers to facilitate appropriate agricultural practices. Gujarat Journal of Extension Education 37(1): 39–45.
Shivappa, R. K. (2014). An Analysis of Kisan Mobile Advisory Service (KMAS) of Krishi Vignyan Kendra. M.Sc. (Ag.) Thesis. University of Agricultural Sciences, Dharwad, India.
Suriyapriya, E. (2019). Relationship of Characteristics of the Respondents with the Extent of Utilization Pattern of ICT Tools. Think India Journal, 22(10): 4583- 4588.
Syiem, R. and Raj, S. (2015). Access and usage of ICTs for agriculture and rural development by the tribal farmers in Meghalaya state of North-East India. J. Agricultural Informatics, 6(3): 24-41.
Tripathi, H., Ramesh, N. and Dixit, V. B.  (2019). Shaping the future of dairy extension by harnessing e- extension tools and techniques. Journal of Global Communication, 12(2): 113-122.




