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Abstract 

Sustainable agriculture is being accelerated by digital change, particularly in rural 

areas like Bihar. This study explores how digital technologies, including online 

markets, digital soil health monitoring, precision farming equipment, and mobile 

advisory services, can improve agricultural sustainability in rural Bihar. The study 

looks at how these developments help small and marginal farmers reach markets more 

easily, produce more crops more effectively, and use resources more efficiently. The 

benefits of digital interventions in lowering input costs, avoiding environmental 

degradation, and fostering climate-resilient farming methods are demonstrated by field 

data and interviews from a few districts. Notwithstanding notable advancements, 

obstacles include poor digital infrastructure, low internet usage, and low levels of 

digital literacy prevent widespread adoption. The study comes to the conclusion that 

although digital transformation has a lot of promise to promote sustainable agricultural 

development in Bihar, in order to optimize its effects and guarantee equitable growth, 

specific policy support, investments in rural connectivity, and farmer training 

initiatives are necessary. 

Keywords: Digital Agriculture, Sustainable Farming, Rural Development, Farmer 

Empowerment, Digital literacy, Bihar Agriculture 

Introduction 

With almost half of the workforce employed and a major contribution to rural 

livelihoods, agriculture continues to be the foundation of the Indian economy. A vital 

part of social and environmental sustainability, agriculture is more than just an 
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economic activity in areas like Bihar, where the majority of the population works as 

farmers. Dispersed landholdings, restricted access to high-quality inputs, climate 

variability, and market inefficiencies are some of the industry's enduring problems. A 

promising driver for raising agricultural production, resilience, and sustainability in 

response to these problems is digital transformation. By facilitating data-driven 

decision-making, increasing supply chain transparency, and expanding farmers' access 

to markets, digital technologies including mobile applications, precision farming 

instruments, remote sensing, and e-market platforms are revolutionizing agricultural 

practices. These developments have the potential to completely transform the 

production and distribution of agricultural products, especially in rural regions where 

conventional methods have frequently resulted in low productivity and losses after 

harvest. The adoption of ICT platforms, mobile-based advising services, and the 

digitalization of land records are examples of government-led projects in Bihar that 

have started to show the real advantages of digital integration in agriculture. Despite 

its potential, digital technology adoption in rural Bihar is unequal and hampered by 

socioeconomic limitations, low digital literacy, and gaps in infrastructure. Developing 

successful policies and interventions requires an understanding of how the digital 

transformation is actually affecting the sustainability of agricultural practices and 

Agri-products. With an emphasis on how these technologies affect the creation, 

distribution, and livelihoods of farmers in Biha's rural areas, this study aims to 

investigate the complex relationship between digital innovation and agricultural 

sustainability. 

Literature Review 

Especially in rural areas like Bihar, the use of digital technologies in agriculture has 

become a major factor in raising productivity and guaranteeing sustainability. An 

increasing corpus of research emphasizes how digital tools may revolutionize farming 

methods, increase market accessibility, and support ecological balance. 

 

1. Digital Technology's Function in Sustainable Farming 



Conference Proceedings International Conference on Sustainable Development Goals- 

Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer 

University, Moradabad 25th & 26th April 2025. TMIMT International Journal (ISSN: 2348-988X) 

 

 

3                                                           ICSDG-CIP-2025 25th- 26th April 2025 

Decision-making in agriculture has been greatly improved by digital platforms and 

technologies, including remote sensing, mobile applications, precision farming, and 

geographic information systems (GIS) (Klerkx et al., 2019). Real-time data analysis 

for resource optimization, pest management, and climate-resilient strategy adoption is 

made easier by these technologies. They thereby make a significant contribution to 

resource conservation and environmental sustainability. Klerkx, L., Jakku, E., & 

Labarthe, P. (2019). A review of social science on digital agriculture, smart farming 

and agriculture 4.0: New contributions and a future research agenda. NJAS - 

Wageningen Journal of Life Sciences, 90-91, 100315. 

2. The Indian Context of Digital Agriculture 

With the advent of programs like e-NAM (National Agriculture Market), soil health 

cards, and mobile-based advice systems, India has seen a swift digital transformation 

in the agricultural sector. Farmers now have better access to markets and are less reliant 

on middlemen thanks to these advancements (Mittal & Mehar, 2016). By improving 

access to timely and pertinent information, these ICT advancements have also given 

farmers more leverage. Mittal, S., & Mehar, M. (2016). Socio-economic factors 

affecting adoption of modern information and communication technology by farmers 

in India: Analysis using multivariate probit model. The Journal of Agricultural 

Education and Extension, 22(2), 199–212. 

3. Bihar's Agri-Tech Solutions 

Initiatives spearheaded by the government, like the digitization of land records and the 

Bihar Agriculture Road Map, have had a good influence on the largely agrarian state 

of Bihar. The foundation for sustainable farming methods has been established by 

these initiatives. Farmers can now receive timely and localized agricultural 

information thanks to ICT-based advising services like PmKisan and the Kisan 

Suvidha app (Jha & Bhattacharya, 2020). Jha, A. K., & Bhattacharya, S. (2020). 

Leveraging digital technology for agricultural development in Bihar: Challenges and 

policy implications. Economic and Political Weekly, 55(42), 67–73 
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4. Digital Adoption Obstacles in Rural Bihar 

The widespread use of digital agriculture in rural Bihar is hampered by a number of 

obstacles, notwithstanding these developments. These consist of low levels of digital 

literacy, restricted internet access, and financial limitations (Sulaiman et al., 2019). 

Smallholder and marginal farmers are disproportionately affected by these obstacles, 

which prevent them from taking use of digital developments. Sulaiman, R. V., Hall, 

A., & Reddy, T. S. V. (2019). Needed: A new generation of professionals in 

agricultural research and extension. Outlook on Agriculture, 48(4), 324–329.  

5. Governmental Role and Policy 

A solid basis for the digital transformation of Indian agriculture has been established 

by government programs like the Pradhan Mantri Fasal Bima Yojana (PMFBY) and 

the Digital India initiative. When combined with state-specific, localized interventions, 

the efficacy of these national programs is greatly increased (Singh and Singh, 2021). 

This kind of collaboration can help close the digital divide between rural and urban 

areas and advance more sustainable and inclusive rural development. Singh, D., & 

Singh, R. (2021). Digital India and rural development: Bridging the digital divide. 

Journal of Rural Development, 40(1), 1–17 

Research Methodology 

            Research Design 

In order to investigate the effects of digital transformation on agricultural 

sustainability in Bihar's rural areas, this study uses a qualitative research design. A 

thorough grasp of farmers' lived experiences, perspectives, and behavioural shifts 

as a result of digital technology integration in agriculture is made possible by a 

qualitative approach. 

Method of Sampling 

50 farmers make up the sample size. 
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Sampling Method: Farmers who have been exposed to or are currently using digital 

technologies (such as smartphone apps, online markets, government digital 

schemes, and precision agriculture gear) were chosen through the use of purposive 

sampling. Three rural districts in Bihar Nalanda, Purnia, and Gaya representing 

various agroclimatic zones and degrees of digital penetration were used to choose 

the farmers. 

Criteria for Inclusion: 

• Must be farming on a small, marginal, or medium size at the moment. 

• Must have utilized at least one agricultural-related digital technology or    

service during the last two years. 

• Between 25 and 60 years of age. 

• Being open to taking part in a thorough interview. 

Data Collection Method 

Data was collected using the following qualitative techniques: 

• Interviews semi Structured 

A semi-structured interview guide was used to conduct in-depth interviews 

with each of the 50 farmers. 

 

The following topics were covered in the interviews: 

• Knowledge of and utilization of digital instruments in agriculture 

• Perceived effects on market accessibility, income, crop yield, and 

sustainable practices 

• Challenges and obstacles to the adoption of digital 

• The function of public or private programs in advancing digital agriculture. 

• Depending on the area, interviews were done in either Hindi, Magahi, 

Maithili, or Bhojpuri. 
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b. focus group discussions 

• Eight to ten farmers each group participated in three focus group 

discussions (one in each district). 

• Common experiences, changes at the community level, and the perceived 

social or economic effects of digital interventions were the main topics of 

discussion. 

 

c. Firsthand Reports: In order to document the real use of digital 

technologies (such as applications, weather updates, and machinery), 

interactions with agri-tech platforms, and discernible shifts in farming 

methods, researchers employed non-participant observations during field 

trips. 

Data Analysis and Key Finding 

Thematic analysis was used to examine the qualitative information gathered from 

field observations, focus groups, and semi-structured interviews. After being 

manually coded, the transcripts were categorized into key themes that illustrated 

how digital tools affect agricultural sustainability. The results of the 50 farmers 

who were interviewed in the districts of Nalanda, Purnea, and Gaya are organized 

in the presentation that follows. 

An improved understanding of the effects of digital transformation on agricultural 

sustainability is provided by the study's conclusions, which are compiled and 

examined through tables based on the research methodology and data gathered. 

The adoption of digital technology (drones, remote sensing sensors, mobile apps) 

and its impact on crop productivity, income, resource efficiency, and sustainability 

outcomes are the main subjects of the analysis.  

1. Rates of Technology Adoption (150 people sample size) 

Digital tools No. farmers(50) Percentage 

Mobile apps 25 50% 
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Drones 10 20% 

Remote sensing 08 16% 

Not using technology 07 14% 

 

Interpretation: Remote sensing and drone are the next most popular digital 

technologies among farmers, behind mobile apps. This illustrates how mobile 

apps are easier to use and comparatively less expensive than more capital-

intensive technology like drones and Internet of Things sensors. 

2. Impact on Crop Yield (50 Farmers) 

  

Interpretation 

Mobile Apps: Most farmers who use mobile apps say their crop output  has increased 

by 95.55%. This implies that mobile applications that offer crop monitoring, pest 

control guidance, and weather forecasts are helpful for maximizing output. 

Drones: While 30% of drone users said there was no difference, almost 60% of drone 

users reported greater agricultural yields. This may suggest that drones are more 

successful in particular farming practices, or the technology may not yet be widely 

used in these fields. 

Remote Sensors: Crop yield increased for 100% of farmers who used IoT sensors. 

These sensors aid in soil health monitoring and precision watering, which could 

increase total output. 

 

Technology 

use 

No. of 

farmers 

No change 

in yield % 

Increase in 

yield % 

Decrease in 

yield% 

Mobile apps 25 4.44% 95.55% 0% 

Remote sensing 08 0% 100% 0% 

Drone 10 30% 60% 10% 

Not using 07 75% 0% 25% 
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Interpretation: Social Impact: By automating processes like crop monitoring and 

irrigation, digital technologies increased farmers' job efficiency by 37%, according to 

numerous farmers. Furthermore, 43% of farmers reported having better access to 

information, which facilitates decision-making. 

 

Environmental Impact: Digital technology, particularly drones and Internet of Things 

sensors, have drastically decreased water use (14%) and pesticide use (20%), which 

supports sustainable farming methods.  66% of farmers, however, reported increases 

37%

43%

20%

social impact

Improve work efficiency Better knowledge access Improve quality of life

20%

14%

66%

ENVIRONMENT IMPACT

Reduced pesticides
use
Reducedwater use

Improve soil health
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in soil health, indicating that other factors may have a greater direct impact on soil 

management than digital technologies. 

Barriers of Technology Adaptation 

• Connectivity Issues: Farmers cited inadequate internet connectivity as their 

largest obstacle, which hinders the efficient use of mobile apps and IoT-based 

devices, particularly in rural locations that are remote. 

• Lack of Training: A significant number of farmers emphasized the necessity of 

additional instruction in the use of digital tools. For farmers to be able to 

employ these technologies efficiently, this is essential. 

• High Initial prices: Many farmers found it difficult to implement technologies 

like drones and IoT sensors due to their high upfront prices. 

• Limited Access to Support:  Farmers reported that they lacked technical 

assistance and direction, which is essential for resolving issues and optimizing 

the advantages of digital tools. 
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