


Assessing Farmers’ Digital Literacy and Its Impact on Sustainable Agricultural Development through Social Media

Abstract
With the era of intensive digitalization, social media has acquired the status of an essential source to share agriculture-related knowledge, network, and promote innovation among farmers. This paper was conducted to evaluate the perception and usage habits of social media in agriculture, as well as the socio-economic, behavioural and psychological factors that are at play with its usage. The study was carried out in Satna district of Madhya Pradesh. Information was gathered on farmers and analysed through frequency, percentage, correlation and multiple regressions. The findings reported that most respondents had a medium level of perception (65.00%). The role of social media in learning about new farming practices (77.50%), problem-solving (73.33%) and connecting to agricultural institutions (74.17%) were well-known to farmers, whereas the use of social media to purchase inputs (46.67%), diagnosing pests (43.33%) and monitoring market prices (40.00%) was still few. The variables relating to the use of ICT, CPS with social media, scientific orientation, information-seeking behaviour and innovative mindsets showed significant contributions to effective use of social media in agricalture, although majority of socio-economic variables were less significant. Other major limitations cited in the study are substandard internet connection, language barriers and lack of good technical expertise that reduces optimal use. The results highlight the importance of specific measures in digital skills advancement, internet infrastructure, and creation of appropriate, topical farming information to empower farmers and make the social media perform more in creating sustainable agricultural development.
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Introduction
Agriculture is very endearing to the world economy especially the developing world where a large percentage of the population relies on agriculture as its source of livelihood. The last few years have been characterized by improvements in technology, especially on electronic communication which has changed how information is distributed and how people receive them. The global smart agriculture market is valued at USD 15.69 billion in 2025, the demand for smart agriculture is projected to attain around USD 23.38 billion in 2029 with the need of 75 million IoT devices. IoT devices can be employed to raise the volume of production and yield in the farming sector because the outcome can be observed through measuring soil acidity, temperature, and other factors. In addition, adamant agriculture will also help in auditing animal performance and welfare as well (Chandra et al., 2022). 
WSN’s innovations also play an important part in the advancement of farming. Farming should be possible in this advanced world because of such most recent innovations. WSN is used in agriculture to measure water supply, detect temperature, and build water systems. WSN enables the farmer to increase crop production while lowering yield costs. Climate change, ecological change, and natural disasters all have an impact on farming. It is feasible to control the soil and water with the help of WSN (Chandra et al., 2024). The use of social media platforms like WhatsApp, Facebook, YouTube and Telegram have become important resources in the transfer of agricultural knowledge and practices of sustainable living. Nevertheless, effects of such sites are greatly influenced by the digital literacy of the recipients as farmers. Digital literacy is a phrase that describes effective use of digital tools and technology, such as smart-phones, computers, internet services and social media applications. The capacity of social media should be utilized to induce location specific as well as commodity oriented transformive changes in the agriculture extension delivery system (Nain et al., 2019).
	It is an essential part of agriculture, as governments and non-governmental organizations are striving to engage in rural areas in digital inclusion. The knowledge gap among researchers, extension workers and farmers can be overcome through social media by informing about crop management, pest control, irrigation procedures, climate-smart agriculture, current prices in the market, and government scheme updates. Yet farm owners do not equally stand a chance to exploit all these resources because of technological inequality and different levels of online literacy. Therefore, it is essential to know about the determinants of anticipated digital literacy in farmers in order to maximize social media to achieve sustainable agricultural growth (Patel and Mallappa, 2022). Although the concept of digital literacy among farmers is a distinct one, it depends on a number of socio-demographic and economic factors, which include: age, level of education, gender, income, accessibility of smart-phones, exposure to training among others, past experiences and digital tools accessed. The example of hospitable use of mobile phones and social media is that younger farmers are more comfortable in using these applications, whereas older farmers will show an impression of hesitation or may find it hard to deal with it due to inexperience. The level of education is another important determinant; farmers who are educated can easily navigate, interpret content, and use information on the available online sites. Moreover, unequal access to gender also persists in numerous areas due to the Turkish agricultural sector surveys who claim that the female farmers enjoy less access to digital tools and training to restrict involvement in the digital agriculture programs. Today social media in the fields of agriculture is a new area to share any information and communicate. Social media that tops in the farming community is WhatsApp with Facebook coming a close second followed by YouTube, Twitter and LinkedIn (Balkrishna and Deshmukh, 2017).
In this case, this study aims at examining the extent of digital literacy levels among farmers and how the digital literacy impacts and affects their knowledge, adoption, and practices of sustainable agricultural development. Hence main objectives are as follows:
1. To assess the knowledge level of farmers on the use of social media
2. To find out Relationship between knowledge level of farmers on the use of social media
3. To identify constraints faced by the farmers in using social media
MATERIALS AND METHODS
The study was conducted in Satna district of Madhya Pradesh State. Satna district is located in the eastern part of Madhya Pradesh and forms a part of the Baghelkhand region. It lies between 23°58' to 25°12' North latitude and 80°21' to 81°23' East longitude. There are eight blocks named Amarpatan, Maihar, Manjhgawan, Nagod, Ramnagar, Rampur Baghelan, Sohawal and Unchahara in this district. Among the eight blocks, two blocks were purposefully selected namely Maihar and Manjhgawan. Four villages from each selected block were picked randomly and out of all the villages, fifteen respondents were picked purposively who were using mobile phones and social media applications. The study selected total 120 respondents and ex-post-facto was used as a research design. Primary data was gathered through a structured and pre-tested questionnaire covering socio-economic details. The independent variables were taken as age, education, occupation, farming experience, family size, landholding, annual income, innovativeness, scientific orientation, use of ICT tools and social media platforms in seeking out information.  The dependent variable in the study was the level of knowledge concerning the ways of using social media. The collected data were analyzed using statistical tools such as mean, frequency, standard deviation, weighted mean and correlation method to draw conclusions with the help of SPSS 26. Multiple linear regression analysis was alsoused to study the effect of independent variables on dependent variables. 

RESULTS AND DISCUSSION
Knowledge level on the use of social media	
It is seen from the table-1, most respondents (67.50%) followed this argument by averagely understanding the concept, as a majority accepted the fact that social media is a set of internet-based platforms that allow connection, communication and interaction. On the same note, 63.33 percent identified the multifunctional nature of social media in the acquisition of information, entertainment, online marketing, communications and transfer of technology. These findings are consistent with Mishra et al (2022), where it found that farmers in India have taken to viewing social media more as an all-purpose resource other than entertainment. Social media allows posting and sharing of various media content and 74.17 percent of farmers agreed to this statement which proves that they are conscious of the multimedia features. Even though, a smaller number of farmers (46.67%) said social media would facilitate the purchase of agricultural inputs, implying that some agricultural output has not embraced the e-commerce concept in farms, which could be because of trust and logistics hindrances (Yang et al., 2025). It is encouraging that 68.33 percent concurred that there was a possibility to market farm produce on the social media, which aligns with the research by Anand et al. (2022) who have also cited the use of social media to create informal channels of marketing by smallholders through platforms such as WhatsApp and the Facebook Marketplace. Moreover, 77.50% admitted that social media contributes to the acquisition of modern farming practice, and 65.00% believed that this medium helps to improve decision-making in farming, which allows considering social media as a tool of extension services (Meena et al., 2012). Concerning problem-solving, 73.33 percent were in agreement that social media assists in solving farming concerns fast, mostly involving reaching other farmers or professionals also during the time. Nonetheless, it will permit association with international farmer groups with recognition by only 56.67 percent being moderate contact with that group of international agricultural networks. It is worth noting that 74.17 percent of the people acknowledged that it could connect directly with agricultural universities and government offices, consistent with programs like, Kisan Call Centers, and the digital extension campaign.
There were very high percentages (81.67%), who were not oblivious of the various functionalities of the social media platforms since they were aware that they can be used in social networking, photo sharing, video sharing as well as conferencing. On the contrary, 22.50 percent felt that access to social media does not require the internet, which shows a misunderstanding concerning accessibility of social media offline by some of the farmers. Regarding practical advantage, 60.00 percent expressed that social media minimizes the cost of travel to get information; this shows cost and saving aspects of time. Furthermore, 88.33 percent concurred that the basic social media services are not chargeable, which may stimulate its use among resource-poor farmers. Two-thirds of respondents (71.67%) trusted agricultural information posted on social media, but it also states that 73.33 percent of them are scared of misinformation threat (Yadav et al, 2023). Surprisingly, fewer persons 43.33% used social media to seek solutions to problems on pests and diseases using images, and only 40.00% used it to check on arrivals and prices in the market and therefore there is more room to popularize these features in extension program. Capabilities to establish autonomous channels had been recognized by 72.50%, whereas 45.00% were familiar with the connection of various social networks accounts. About 58.33 percent perceived social media as a positive aspect to the society and 51.67 percent also acknowledged that over use of the medium is wasteful of time, which is an adequate estimation of positive and negative impacts.
In general, the findings show that farmers hold mostly positive attitude toward social media, particularly towards learning, decision-making and networking but adoption in e-commerce, pest diagnosis and monitoring of market prices is low. This implies that specific training and awareness activities are required to streamline the agricultural opportunities of the social media.
Table 1. Distribution of the farmers according to their knowledge level on the use of social media
	S.No.
	Statements
	Yes (%)
	No (%)

	1.
	Social media refers to a group of internet-based platforms that enable users to connect, communicate, and interact with one another in an online environment.
	67.50
	32.50

	2.
	Social media is utilized for accessing information, providing entertainment, facilitating online marketing, enabling communication, and transferring technology.
	63.33
	36.67

	3.
	Social media platforms enable users to post and share various types of media content.Bottom of Form

	74.17
	25.83

	4.
	Social media platforms can serve as channels for purchasing agricultural inputs.
	46.67
	53.33

	5.
	Social media platforms can be utilized for marketing farm produce.
	68.33
	31.67

	6.
	Social media helps to learn modern farming practices.
	77.50
	22.50

	7.
	Social media improves the decision-making in farming.
	65.00
	35.00

	8.
	Social media helps in quick problem-solving for farming issues.
	73.33
	26.67

	9.
	Social  media  allows  users  to  connect  with  other  farmers’  groups  worldwide
	56.67
	43.33

	10.
	Social  media  allows  farmers  to  link  to  agriculture  universities  and  government  organizations  directly
	74.17
	25.83

	11.
	Social  media  platforms  can  be  used  for  social  networking,  photo  sharing,  video  sharing  and  video  conferencing
	81.67
	18.33

	12.
	Social  media  can  be  accessed  without  an  internet  connection.
	22.50
	77.50

	13.
	Social media reduces my need to travel for information.
	60.00
	40.00

	14.
	Basic  service  on  social  media  is  free  of  cost.
	88.33
	11.67

	15.
	I trust agricultural information shared on social media.
	71.67
	28.33

	16.
	With  the  help  of  social  media  sites,  you  can  share  photos  of  pests  and  diseases  and  ask  for  solutions
	43.33
	56.67

	17
	With  the  help  of  social  media  sites,  you  can  know  the  price  and  arrivals  of  the  commodity  in  different  markets
	40.00
	60.00

	18.
	A  personalized/Independent  channel  can  be  created  on  social media
	72.50
	27.50

	19.
	Different social media accounts can be  linked  to  each  other.
	45.00
	55.00

	20.
	Social media is good for society.
	58.33
	41.67

	21.
	Excessive use of social media is wastes of time.
	51.67
	48.33



Overall knowledge level on use of social media

The categorization of perception scores of farmers about the application of social media in agriculture into three levels (low, medium and high) are summarized in Table 2. Findings confirm that most of the respondents were high (65.33 percent) on medium perception (scores 7-15) category, which shows an average and favorable perception towards the use of social media on agricultural activities. This indicates that, though farmers have seen the viability of the social media, their usage and the conviction in the potentials of the fully utilized social media is still at its developing stage. Out of the total set of respondents (16.67%), the low perception category (responses ranging between 1 and 6) implies low feelings of awareness or skepticism about the use of social media in the field of agriculture. The farmers of this segment might lack access to digital technologies and devices, the internet, or even a sufficient skill base in operating internet-related platforms. Same results showed by Mishra et al. (2022) who found that a lack of technical skills and digital literacy factors were some of the constraints in the use of ICT tools among rural farmers. In the meantime, 18.33 percent of the respondents portrayed a skewed perception of response (with scores ranging between 1621), which indicates good appreciation of the utility of social media as a platform of sharing information, connecting with each other, marketing farm products, and addressing issues. Such farmers are probably early adopters who actively participate in farm organizations, price projections in markets, and online learning courses. This was also observed with Anand et al. (2022), who found that the farmers with a high perception would tend to embrace WhatsApp group and YouTube lessons on farm improvement.
All in all, the advantage of the medium category indicates an auspicious base to achieve greater enhancement. The emphasis that Extension agencies, NGOs, and government programs may achieve the aim of relocating more farmers to high perception levels than to medium through digital literacy programs, training of checking content, and creation of awareness programs on multifaceted and varied agricultural uses of social media (Yadav et al., 2023).
Table 2. Distribution of the farmers according to their overall knowledge level on use of social media

	S. No.
	Category
	Percent

	1.
	Low (1-6)
	16.67

	2.
	Medium (7-15)
	65.00

	3.
	 High (16-21)
	18.33




Relationship between knowledge of farmers about social media with their profile


As shown in Table 3, there is the correlation analysis of the socio-economic and psychological variables of the farmers to the way of knowledge of their thought and use of social media in farming. Findings show that age was positively and highly significantly correlated (r = 0.31, P < 0.01) with knowledge, implying that older farmers in the sample portrayed slightly more positive perception of social media application. This result contrasts with an instance in the literature (Mishra et al., 2022) that older farmers were more active adopters; in the current scenario, it may be because the middle-aged and older farmers were using the social media actively as a marketing and advising tool. There was a significant positive correlation with education (r = 0.26, p < 0.01) and occupation (r = 0.21, p < 0.05) which showed that the farmer is educated and involved in the other activities to earn money by perceiving benefit of the social media. It is probable that education increases farmers and their capacity to search, interpret and apply online information in the agricultural sector (Meena et al., 2012). It also had correlations with annual income (r = 0.24, p < 0.01) and landholding (r = 0.19, p < 0.05) because the farmers that are more economically better off may have more resources to use devices and internet services. On the same note, farming experience (r = 0.18, p < 0.05) recorded a positive correlation, which may portray the willingness on the part of the experienced farmer to use the new communication tools to facilitate new decision-making. The small and significant correlation (r = 0.20, p < 0.05) that family size showed may be explained by the fact that younger members of the household help run the social media platforms. Out of behavioral/psychological predispositions, the strongest positive correlations was with the use of ICT (r = 0.44, p < 0.01), which was followed by information-seeking behavior (r = 0.39, p < 0.01), use of social media platforms (r = 0.39, p < 0.01). It brings to light the fact that farmers who have already encountered the ICT tools and are active in utilizing information are more likely to perceive the relevance of social media as a tool in agriculture. There were also significant positive correlations between scientific orientation (r = 0.26, p < 0.01) and innovativeness (r = 0.27, p < 0.01) whereby farmers who are highly inclined toward the adoption of scientific process and innovations are more accommodating towards adopting social media in their farming operations. These results are consistent with Yadav et al. (2023), which stated that those farmers who are scientifically oriented and innovative do adopt agricultural innovation and thus digital platforms early.
Table 3. Relationship between knowledge of social media with Socio profile of farmers

	S. No.
	Variables
	Correlation Coefficient
	p value

	1.
	Age
	0.31
	0.000

	2.
	Education
	0.26
	0.004

	3.
	Occupation
	0.21
	0.021

	4.
	Annual Income
	0.24
	0.008

	5.
	Farming Experience
	0.18
	0.049

	6.
	Family Size
	0.20
	0.028

	7.
	Landholding
	0.19
	0.037

	8.
	Use of ICT
	0.44
	0.000

	9.
	Use of Social Media Platform
	0.39
	0.000

	10.
	Scientific Orientation
	0.26
	0.004

	11.
	Information seeking behaviour
	0.39
	0.000

	12.
	Innovation
	0.27
	0.002



Multiple linear regression analysis between knowledge of social media with profile of farmers

The multiple regression indicated that out of the 7 variables analyzed this paper, use of ICT, use of social media, scientific orientation, information-seeking behaviour, and innovation were found to positively affect the use of social media among farmers in agriculture significantly at the 5% level of significance. Precisely, ICT (β =0.642, t = 2.62, p < 0.01) and social media platforms (β =0.701, t = 2.41, p < 0.05), revealed that those farmers who were exposed more to digital services and were previously exposed to social networking tools were more likely to use social media in agriculture. Information-seeking behaviour (β = 0.432, t = 3.21, p < 0.01) and scientific orientation (β = 0.623, t = 2.53, p < 0.05) insinuated that the more one is inclined to apply scientific work methods and actively seeking knowledge the more likely they would use these platforms. Innovation presented the strongest effect (β = 0.751, t = 4.23, p < 0.01), which meant that farmers that used innovative measures were more likely to embrace any new tools in agricultural decision-making. Conversely, age, education, occupation, annual income, farming experience, family size, and landholding were not significant meaning that the socio-economic characteristics did not have any significant value on the use of social media in agricultural purposes. These findings align with earlier studies by Patel and Mallappa (2022), Meena et al. (2012), Mishra et al. (2022), and Yadav et al. (2023), which also highlighted that digital competence, scientific mindset, and innovation are critical drivers of ICT and social media adoption in agriculture.
Table 4. Multiple linear regression analysis between knowledge of social media with Socio- profile of farmers


	S. No.
	Variables
	Regression
Coefficient
	Std. Error
	t value

	1.
	Constant
	2.383
	1.937
	1.23

	2.
	Age
	-0.112
	0.215
	-0.52

	3.
	Education
	1.235
	0.996
	1.24

	4.
	Occupation
	0.263
	0.268
	0.98

	5.
	Annual Income
	-0.004
	0.003
	-1.26

	6.
	Farming Experience
	0.405
	0.307
	1.32

	7.
	Family Size
	0.301
	0.271
	1.11

	8.
	Landholding
	1.306
	1.012
	1.29

	9.
	Use of ICT
	0.642
	0.245
	2.62**

	10.
	Use of Social Media Platform
	0.701
	0.291
	2.41*

	11.
	Scientific Orientation
	0.623
	0.246
	2.53*

	12.
	Information seeking behaviour
	0.432
	0.135
	3.21**

	13.
	Innovation
	0.751
	0.178
	4.23**

	




Constraints faced by the farmers in using social media

The exercise of prioritizing the constraints to the use of social media by the farmers in the context of agricultural activities showed that inadequate service (poor internet connectivity) occupied the first position. This is indicative of limitations of infrastructure present in rural areas where the internet connection is slow and unreliable, thus limiting the capacity of accessing timely agricultural, market prices and weather forecasts. Similar reports were found in Yang et al. (2025) and Anand et al. (2022), who have added that internet infrastructure is the core attribute of successful ICT adoption in agriculture. Language barrier to operating or using mobile, ranked the second constraint, demonstrates the fact that most of the presented content is written in non-local languages and is not likely to be understood and used by farmers. This underpins the opinion of Yadav et al.(2023), who highlighted the significance of the localized and vernacular language contents to enhance better farmer involvement. The third priority was inadequate technical skills which point to a lack of competence in the effective use of smart-phones and digital spaces through farming. The potential of social media cannot be fully utilized when there is no proper understanding of how the apps are to be used, what search methods can be employed, and what ways digital communications need. The fourth constraint that is ranked fourth inadequacy of tools (smart-phones, laptops) leads to the economic issue of access and sustenance of proper digital equipment. Inadequate relevant information (rank 5) and inadequate response (rank 6) indicate that in situations when social media is utilized by farmers, the information that they receive might either be overly generic, or the feedback can be slow due to the involvement of experts. Poor training and extension support occupied the seventh position, and it served as an indication of the fact that formal agricultural extension did little to train farmers on the use of digital tools. Lastly, irrelevant information (Rank 8) also conveys the aspect of too much content that is not related to farming, thus making such content dilute the value that social media can add to farming.


Table 5. Constraints encountered by respondents for effective use of social media

	S.No.
	Constraints
	Rank

	1.
	Inadequate service (Poor internet connectivity)
	I

	2.
	Inadequate relevant information
	V

	3.
	Inadequate technical skill
	III

	4.
	Inadequate response
	VI

	5.
	Inadequate training and extension support
	VII

	6.
	Inadequacy of tools (smart-phones, laptops)
	IV

	7.
	Irrelevant Information
	VIII

	8.
	Language barrier to operating/use of mobile
	II



CONCLUSION

The use of social media in the sustainable development of agriculture is facilitated by digital literacy. With climate change, market volatility and limited resources becoming an ever-more significant challenge to agriculture, digital tools have the potential to equip farmers with the information and connections required to help them plan and succeed. Nevertheless, such tools are bound to fail so long as farmers cannot use them appropriately. The research depicts the significance of evaluating and improving the level of digital literacy of farmers and raises the need to describe socio-economic bottlenecks that block the possibility of complete involvement in the digital revolution. Through investing in digital capacity building and inclusive policies, we will be able to make social media a crevice of sustainability and resiliency in agriculture sector.
The socio-economic demographics like age, education, occupation, income, farming experience, family size, and landholding activities have little effect on rural farmers inclination to embrace social media in agricultural pursuits but the behavioural and psychological factors are determinant. In particular, the greater rates of ICT utilization, the awareness of social media, high scientific orientation, the active nature of information seeking, and innovation inclination have a significant role in better induction of the social media into the access to agricultural knowledge and services. Such results explain the necessity to enhance digital capabilities of farmers, develop the culture of innovation, and encourage active information-seeking behavior in order to gain maximum of the social media in agriculture. The capacity building measures should be specifically aimed at equity in matters concerning technology, enhanced digital infrastructure, and creation of relevant, timely, and accessible information related to agriculture will go a long way in filling the technology availability gap and assist in establishing lasting agricultural production.
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