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Making Lakhpati Didis: Multiple Livelihoods Show the

Way

The Deendayal Antyodaya Yojana—National Rural Livelihoods Mission (DAY-NRLM) has evolved from its initial
focus on mobilizing poor households into Self-Help Groups (SHGs) and achieving financial inclusion to fostering
sustainable livelihoods. The aim is to ensure that each household earns at least one lakh rupees annually,
transforming them into "Lakhpati" households. This initiative involves the creation of various livelihood models
across both farm and non-farm sectors, tailored to enhance household income.

Integrated Farming Clusters (IFCs)

¢ Concept and Strategy:

O

Structure: An Integrated Farming Cluster (IFC) comprises two to three adjoining intervention
villages, covering about 250-300 households.

Livelihood Options: These households are supported through improvements in two to three
livelihood options (both farm and non-farm) with strong backward and forward linkages.

Target Groups: Focus is on landless, leased-in-land farmers, and rain-fed farmers, ensuring a
comprehensive approach to provide end-to-end solutions for enhancing income.

¢ Objectives:

O
O
O

Provide end-to-end solutions under various interventions.
Enhance the income of rural households at every level of intervention.
Empower women through collective livelihood action.

e Key Components:

o

Asset Creation and Productivity Enhancement:
» Creating assets to enhance production and processing/value addition within the cluster.
» Skilling producers to augment productivity.
» Ensuring access to credit at affordable rates.
» Facilitating access to market and improved technologies.
Human Resource Placement:
* IFC Anchors: Should have a degree/diploma in agriculture or allied sciences with at least
one year of experience, preferably in extension and marketing.
* Senior CRPs: Experienced individuals like Krishi Sakhi, Pashu Sakhi, Van Sakhi, or
Udyog Sakhi, trained under DAY-NRLM and actively involved for over two years.
Baseline Survey and Training:
* Conducting socioeconomic surveys to identify potential interventions and plan
development.
* Developing training materials specific to each cluster’s needs, with the support of
associated Krishi Vikas Kendras/RCRC partners.
Business Plan Development:
» Identifying 2-3 commodities per cluster for focused intervention.
» Developing business plans for production, processing, and marketing activities for each
commodity.
Livelihood Service Centre (LSC):
» Serving as a hub for input, processing, and output services.
» Providing facilities like input shops, agri-machinery, nurseries, seedlings, livestock clinics,
and more.
* Procuring and performing sorting, grading, and bulk selling, establishing linkages with
the market.



» Supporting farmers with services at a reasonable rate, managed by the anchor, Senior
CRP, and block mission unit.
o Market Linkage and Value Addition:
* Producer Collectives: Small Producers’ Collectives like Producers Groups (PGs)
aggregate individual produce, reducing transaction costs.
* Producer Enterprises: Larger aggregation, secondary value addition/processing,
packaging, and market linkage through federated Producer Enterprises.
* Processing Units: Both primary and secondary processing units are developed based
on commodity needs and community requirements.
o End-to-End Strategy:
» Ensuring each targeted household has a basket of regular income sources throughout the
year.
» Creating output consistency and high profitability to protect farmers from monsoon
whims and market price fluctuations.
* Focusing on landless, leased-in-land farmers, and rain-fed farmers for comprehensive
livelihood solutions.

Financing and Implementation:

¢ Financial Support: Each IFC receives up to Rs 40 lakhs from DAY-NRLM. Further funding is sustained
through convergence with line departments, CSOs, and private organizations.

¢ Project Implementation: Initially implemented in 13 states with World Bank support, the success led
to the approval of 6,000 more clusters under the Mahila Kisan Sashaktikaran Pariyojana.

Success Story: Kondagaon Block, Chhattisgarh:

e The IFC cluster's success resulted in an income increase from Rs 1,000 to Rs 12,000 per month per
household.

¢ Commodities identified: Maize, vegetables, non-timber forest produce, and backyard poultry.

e The intervention improved food sufficiency and economic gain for 250 households across four villages.

Additional Data and Progress

¢ Geographical Spread: DAY-NRLM has mobilized over 10 crore households into 91 lakh SHGs.
¢ Pilot Phase: In the first phase, 400 IFCs were allocated to 13 states under the World Bank-funded
National Rural Economic Transformation Project (NRETP).
e Progress Achievements (till March 2024):
o Blocks Covered: 296
o Villages Covered: 389
o Senior CRPs Deployed: 119
o Households Covered: 1.64 lakh
¢ Training and Capacity Building:
o Developing training materials considering geography, climate, social and cultural norms, and
intervention commodities.
o Supporting Mahila Kisan households and concerned staff with targeted training programs.
¢ Business Planning:
o Creating detailed business plans with projections for various aspects of production, processing,
and marketing.
o Ensuring adaptability and market potential for selected commodities in each household.



The Integrated Farming Cluster (IFC) model under DAY-NRLM represents a transformative approach to
sustainable livelihood development for rural poor SHG households. By providing end-to-end solutions,
enhancing productivity, ensuring access to markets and credit, and empowering women, this initiative has the
potential to significantly increase household incomes and transform the socio-economic landscape of rural India.
The success stories from various clusters illustrate the effectiveness of this model and its capacity to achieve the
vision of creating "Lakhpati Didis." The program stands as a milestone in enhancing the income of women
farmers and fostering entrepreneurial qualities within the community.



Jugaad Innovations Transforming Rural India

Jugaad, an age-old Indian concept of frugal innovation, is catalyzing transformative changes across rural India.
By harnessing the ingenuity of local artisans, farmers, and common people, jugaad innovations address local
challenges with minimal resources, empowering rural communities and bridging socio-economic divides. These
grassroots innovations demonstrate the resilience and creativity of rural India, promising a future where rural
areas stand at the forefront of progress.

Multi-Purpose Food Processing Machine

Innovation: Dharambir Kamboj, from Damla village of Yamuna Nagar, developed a versatile food
processing machine. This machine can process a variety of fruits such as aloe vera, rose, jamun, basil,
guava, mango, orange, and medicinal crops to produce products like gel, juice, and extracts.

Case Study: Dharambir, a school dropout, learned to work with machines early on. After struggling with
odd jobs and driving a rickshaw in Delhi, he returned to his village and started organic farming. Lacking
funds for expensive fertilizers, he used cow dung manure. Inspired by a training on making rose water,
Dharambir built his machine when he couldn't find a suitable one on the market. His machine enabled
him to process his crops and sell products directly, eventually gaining recognition from the National
Innovation Foundation and Honeybee Network. He has sold over 900 machines, employing
approximately 8,000 workers and aims to expand his business globally.

Mitticool, a Refrigerator that Runs Without Electricity

Innovation: Mansukhbhai Prajapati from Gujarat created Mitticool, an eco-friendly refrigerator made
from clay that requires no electricity. It preserves fruits and vegetables by maintaining a cool temperature
through evaporative cooling.

Case Study: Born into a family of potters, Mansukhbhai faced numerous challenges, including a massive
earthquake in Gujarat. Inspired by broken matkas (earthen pots) referred to as "poor man's fridge," he
spent years perfecting Mitticool. His innovation earned him a place on Forbes’ list of Top Seven Rural
Entrepreneurs. Mitticool products include clay refrigerators, water filters, cookers, and non-stick tawas,
combining efficiency with eco-friendliness. Mansukhbhai’s journey from selling handmade pots on a
bicycle to running a company with a Rs. 3 crore turnover highlights the impact of his innovation.

Amphibious Bicycle that Floats on Water

Innovation: Mohammad Saidullah from East Champaran, Bihar, designed an amphibious bicycle that
can travel on both land and water, using rectangular air floats for buoyancy.

Case Study: During the flood of 1975, Saidullah invented the amphibious bicycle after a sailor refused
him passage without payment. He modified a conventional bicycle with lightweight floats, enabling it to
traverse floodwaters. This innovation provided a practical solution for rural areas prone to flooding,
reducing reliance on boats. Saidullah also designed a similar amphibious rickshaw and other inventions,
earning the Grassroot Innovation Award in 2005 from Dr. APJ Abdul Kalam and global recognition.

Bicycle Weeder — Krishiraja

Innovation: Gopal Malhari Bhise from Jalgaon, Maharashtra, developed Krishiraja, a multipurpose
farm implement using bicycle components for weeding and tilling.

Case Study: Gopal was inspired to repurpose a bicycle for farming after seeing someone carrying heavy
loads on one. He modified the rear wheel of a bicycle, creating a device that could perform tasks typically
requiring a tractor or bullocks. Krishiraja allows marginal farmers to conduct farming operations



efficiently and affordably. Priced at approximately Rs. 1200, it has been well-received in local markets,
making farming more accessible and cost-effective for small-scale farmers.

Chandraprabha Water Gun or Rain Gun

¢ Innovation: Annasaheb Udagavi from Belgaun, North Karnataka, invented the Chandraprabha Water
Gun, a sprinkler system for irrigating crops and washing away pests.

e Case Study: Faced with salinity issues and the challenge of irrigating dense sugarcane crops, Annasaheb
designed a high-pressure water spray system. The Rain Gun covers a 140-feet radius, making it effective
for irrigation and pest control. Annasaheb’s innovation, which he developed without formal education,
highlights the potential of grassroots solutions to address agricultural challenges efficiently.

Bullet Santi Multipurpose Motorcycle Operated Farming Equipment

e Innovation: Mansukhbhai Ambabhai Jagani from Saurashtra, Gujarat, created Bullet Santi, an
attachment for motorcycles that enables them to perform various farming tasks.

e Case Study: Mansukhbhai, seeking an alternative to bullocks for small landholdings, developed Bullet
Santi after years of experimentation. The device uses the motorcycle's power, replacing its rear wheel
with an attachment that supports ploughing, weeding, and sowing. Bullet Santi significantly reduces
farming costs and improves productivity, making it an ideal solution for small-scale farmers. The
innovation has received patents in India and the US and has become a valuable tool for farmers across
India.

Low-Cost Drip Irrigation

e Innovation: Utilizing discarded PVC pipes and plastic bottles for creating affordable drip irrigation
systems.

e Case Study: In various rural areas, farmers have repurposed waste materials to set up drip irrigation
systems, significantly improving water-use efficiency by up to 50%. Supported by the Pradhan Mantri
Krishi Sinchai Yojana (PMKSY), these systems have increased crop yields and reduced water wastage,
proving essential in water-scarce regions.

Bicycle-Powered Seed Planter

¢ Innovation: Modified bicycles designed for efficient seed planting.

e Case Study: Rural farmers have adapted bicycles to create seed planters, reducing labor costs by 40%.
These devices streamline the planting process, allowing for more consistent seed distribution and better
crop management. The National Innovation Foundation (NIF) has supported these initiatives, promoting
sustainable agriculture practices.

Solar-Powered Grain Threshers

¢ Innovation: Threshing machines powered by solar energy.

e Case Study: Solar-powered threshers have reduced fuel costs by 60%, providing an eco-friendly
alternative for farmers. These machines have been particularly beneficial in off-grid areas, ensuring
continuous agricultural productivity while minimizing environmental impact. The Ministry of New and
Renewable Energy has championed these innovations.

Bio-Gas Plants Using Kitchen Waste

¢ Innovation: Converting organic kitchen waste into biogas for cooking.

e Case Study: Bio-gas plants have been implemented in pilot areas, reducing LPG usage by 30%. These
plants provide a sustainable energy source, improve waste management, and reduce dependence on
conventional fuels. Supported by the National Biogas and Manure Management Programme (NBMMP),
they represent a practical solution for rural energy needs.

Solar Lanterns and Chargers



¢ Innovation: Affordable solar lanterns and mobile chargers.

e Case Study: Solar lanterns and chargers have improved lighting and communication for over 100,000
households, enhancing quality of life and promoting renewable energy usage. The Deen Dayal Upadhyaya
Gram Jyoti Yojana (DDUGJY) has been instrumental in distributing these devices, ensuring broader
access to clean energy.

Community-Based Water Purification Systems

¢ Innovation: Low-cost, community-operated water purifiers.

e Case Study: These systems have provided safe drinking water to 250,000 people, addressing a critical
need in rural areas. Supported by the Jal Jeevan Mission, they ensure access to clean water, improving
health and reducing waterborne diseases.

Eco-Friendly Toilets

¢ Innovation: Low-cost toilets using locally available materials.

e Case Study: Improved sanitation facilities for 500,000 rural residents have been achieved through the
construction of eco-friendly toilets. The Swachh Bharat Mission Gramin (SBM-G) has promoted these
innovations, significantly enhancing hygiene and public health.

Low-Cost Automated Irrigation Systems

¢ Innovation: IoT devices and locally sourced materials for automated irrigation.

¢ Case Study: These systems have reduced water usage by 30% and increased crop yield by 20%, offering
a tech-savvy solution for efficient water management. The Agricultural Technology Management Agency
(ATMA) has supported these innovations, promoting precision agriculture.

DIY Soil Health Monitoring Kits

¢ Innovation: Affordable kits made from readily available materials for testing soil nutrients.

e Case Study: These kits have improved soil management practices, leading to a 15% increase in
productivity. The Indian Council of Agricultural Research (ICAR) has endorsed these innovations,
encouraging better agricultural practices.

Micro-Hydro Power Generators

e Innovation: Locally fabricated turbines to harness small streams for power generation.

e Case Study: Micro-hydro generators have provided renewable energy to 25,000 households in remote
areas, offering a sustainable solution for off-grid communities. The Ministry of New and Renewable
Energy (MNRE) has supported these initiatives.

Biochar Stoves

¢ Innovation: Low-cost stoves using agricultural waste to produce biochar, improving fuel efficiency and
soil fertility.

e Case Study: These stoves have reduced household energy costs by 40% and improved soil quality,
representing a dual-benefit innovation. The National Institute of Rural Development and Panchayati Raj
(NIRDPR) has highlighted these solutions in their energy studies.

DIY Water Filtration Systems

¢ Innovation: Affordable water filtration units using sand, charcoal, and locally available materials.
e Case Study: DIY water filtration systems have provided clean drinking water to 70,000 rural
households, ensuring access to safe water. The Jal Jeevan Mission has promoted these innovations.



Eco-San Toilets

¢ Innovation: Low-cost ecological sanitation solutions using local resources.

e Case Study: Eco-San toilets have improved sanitation for 100,000 people, promoting hygiene and
reducing water contamination. These innovations have been supported by various government
initiatives, demonstrating their impact on public health.

Jugaad innovations are a cornerstone in transforming rural India, driving economic growth, enhancing
livelihoods, and promoting sustainable development. These grassroots solutions, born out of necessity and
resource constraints, leverage local ingenuity and resourcefulness to address unique challenges, empowering
communities. As India strides towards modernization, jugaad stands as a testament to the power of indigenous
knowledge and the indomitable spirit of its people, promising a future where rural India thrives and leads in
progress.



Cultivating Progress: Enhancing Innovation in Rural
India

Rural India, home to over two-thirds of the nation's population, has seen significant economic growth and
poverty reduction in recent years. The National Multidimensional Poverty Index (MPI) recorded a notable
decrease in poverty rates, from 32.59% in 2015-16 to 19.28% in 2019-21. This improvement can be attributed to
targeted government programs such as the Mahatma Gandhi National Rural Employment Guarantee Act
(MGNREGA), which provides job security through guaranteed employment, and the Pradhan Mantri Awaas
Yojana-Gramin (PMAY-G), which focuses on affordable housing. Additionally, the Saubhagya Scheme has been
instrumental in achieving rural electrification, bringing electricity to millions of households.

Despite these advancements, rural India continues to face challenges such as inadequate infrastructure, limited
access to quality healthcare, and educational disparities. Malnutrition remains a significant issue, with
approximately 35.5% of children under five years being stunted. Furthermore, the rural unemployment rate,
though relatively low at 2.4% in 2022-23, highlights the need for more robust employment opportunities.

Government Initiatives and Innovations
The Indian government has been proactive in fostering innovation in rural areas through various initiatives:

¢ Pradhan Mantri Ujjwala Yojana (PMUY): This program provides clean cooking fuel (LPG) to
rural households, significantly improving health outcomes by reducing indoor air pollution. As of now,
millions of rural households have benefitted from this initiative.

¢ Swachh Bharat Mission: Aiming to improve sanitation across the country, this mission has declared
over 100,000 villages Open Defecation Free (ODF), significantly enhancing rural sanitation facilities.

¢ Precision Farming and Drone Technology: Innovations in agriculture, such as precision farming,
use of drones for crop monitoring, and genetically modified crops, are boosting productivity and farmer
incomes. For example, drone deployment in Punjab has increased crop yields by 20% and reduced
pesticide use by 30%.

¢ Renewable Energy Projects: Solar microgrids in states like Rajasthan and Bihar provide reliable
electricity to remote villages, fostering economic activities and improving quality of life. These projects
demonstrate the potential of renewable energy in transforming rural economies.

Agricultural Innovations

Agriculture remains the backbone of rural India, supporting nearly 70% of rural households. Technological
advancements and innovative practices are revolutionizing the sector:

¢ Precision Farming: Leveraging technologies such as GPS, IoT, and Al, precision farming optimizes
inputs like water, fertilizers, and pesticides. In Maharashtra, soil sensors providing real-time data on
soil health have led to a 20% increase in crop yields and a 30% reduction in water usage.

¢ Drones in Agriculture: Drones are increasingly used for crop monitoring, pesticide spraying, and
soil analysis. The Indian government's Kisan Drone initiative aims to make drone technology accessible
to small and marginal farmers. In Punjab, drones used for crop health monitoring and pest infestation
detection have significantly reduced crop losses.

¢ Digital Platforms: Platforms like the National Agriculture Market (eNAM) create a unified national
market for agricultural commodities, connecting farmers with buyers across the country. eNAM has
facilitated the trade of over 100 million tons of produce, benefiting more than 17 million farmers.
Additionally, platforms like Krishi Vigyan Kendras provide farmers with real-time information on
weather forecasts, pest management, and best farming practices.



Sustainable Practices: Techniques such as organic farming, agroforestry, and the use of
biofertilizers are gaining traction. The Zero Budget Natural Farming (ZBNF) initiative in Andhra
Pradesh encourages farmers to use locally sourced, natural inputs instead of synthetic chemicals,
resulting in improved soil health and reduced input costs.

Farmer Producer Organizations (FPOs): FPOs aggregate small farmers, enhancing their
bargaining power and providing better access to inputs, credit, and markets. In Madhya Pradesh, FPOs
have successfully negotiated higher prices for produce and facilitated bulk purchases of inputs at lower
costs.

Renewable Energy in Agriculture: Solar-powered irrigation systems, such as those promoted by
the Suryashakti Kisan Yojana (SKY) in Gujarat, offer a sustainable and cost-effective alternative to
diesel pumps. These systems enable farmers to generate their own electricity, reducing reliance on grid
power and lowering electricity bills.

Agritech Startups: Companies like DeHaat and AgroStar offer comprehensive digital platforms
providing farmers with access to inputs, advisory services, and market linkages. These platforms use Al
and big data analytics to offer personalized recommendations, helping farmers make informed
decisions.

Sustainable Livelihoods: Beyond Agriculture

Rural India is embracing innovative approaches to sustainable livelihoods beyond traditional agriculture:

Decentralized Renewable Energy (DRE) Solutions: DRE technologies, such as solar pumps,
dryers, and microgrids, create new job opportunities and improve productivity. For instance, solar-
powered dryers in Maharashtra help farmers preserve horticultural produce, reducing post-harvest
losses and increasing income.

Water Management Initiatives: Effective water management is critical for sustainable livelihoods.
Initiatives like the Jeevika program under the National Rural Livelihood Mission champion women's
involvement in water and sanitation projects. Programs like "One Stop Shop" in Maharashtra train local
youth as WASH Mitras (Water, Sanitation, and Hygiene workers), providing essential services and
generating employment.

Promoting Green Jobs: The Council on Energy, Environment, and Water (CEEW) promotes green
jobs and sustainable livelihoods. Their initiatives focus on the clean energy transition, bioeconomy,
circular economy, and nature-based solutions, aiming to support just and inclusive economic growth.
Technological Innovations: Various technologies have been developed to ease the daily lives of
rural inhabitants and reduce the technology divide between rural and urban areas. Efficient cereal
threshers and harvesters, artificial glaciers in Leh-Ladakh to extend the agricultural season, and solar-
powered devices for domestic needs improve productivity and sustainability.

Empowering Rural Women: Programs focusing on skill development and entrepreneurship among
rural women show significant economic and social benefits. Involving women in the management and
operation of water resources and renewable energy projects improves service delivery and increases
household incomes, promoting gender equality and community development.

Renewable Energy: Powering Rural India

Renewable energy is becoming a cornerstone in empowering rural India, providing reliable power, creating
jobs, and promoting sustainable development:

Solar Power: Solar energy has emerged as a game-changer for rural India. The PM-KUSUM scheme
aims to install solar pumps and grid-connected solar power plants in rural areas, reducing dependency
on conventional power sources and ensuring sustainable irrigation. As of 2024, India has installed over
82.63 GW of solar capacity, a significant leap from 2.82 GW in 2014.



Wind Energy: Wind energy is another vital component of India's renewable energy strategy. States
like Tamil Nadu and Gujarat have made significant strides in harnessing wind power. The Wind-Solar
Hybrid Policy aims to maximize the use of transmission infrastructure and land, ensuring a more stable
and reliable power supply.

Decentralized Renewable Energy (DRE): DRE solutions, such as mini-grids and solar home
systems, provide reliable electricity to remote and off-grid rural areas. These solutions improve living
standards, create local employment opportunities, and foster economic development.

Innovative Applications: Renewable energy applications extend beyond electricity generation.
Solar-powered cold storage units help farmers preserve their produce, reducing wastage and ensuring
better market prices. Solar irrigation pumps enable higher crop yields by providing consistent and cost-
effective water supply.

National Green Hydrogen Mission: This ambitious initiative aims to produce 5 million tonnes of
green hydrogen annually by 2030, revolutionizing rural industries by providing clean energy for various
applications, from transportation to manufacturing.

Policy and Institutional Support

The rapid advancement of renewable energy in rural India is underpinned by robust policy frameworks and
institutional support:

Renewable Purchase Obligation (RPO): Mandates that a certain percentage of total energy
consumed by designated entities must come from renewable sources. RPO targets are set to
progressively increase, reaching 43.33% by 2030, ensuring steady demand for renewable energy and
encouraging investment in the sector.

PM-KUSUM Scheme: Provides solar-powered irrigation pumps to farmers, reducing reliance on grid
electricity and diesel, promoting clean energy, and increasing farmers' income.

Financial Support: The Indian Renewable Energy Development Agency (IREDA) provides financial
assistance for renewable energy projects. The successful IPO of IREDA in late 2023 indicates strong
investor confidence in the renewable energy sector.

Production Linked Incentive (PLI) Scheme: Boosts domestic manufacturing of solar modules,
reducing dependency on imports and fostering the growth of the renewable energy industry within the
country.

Institutional Support and Capacity Building: Institutions like the National Institute of Solar
Energy (NISE) and the Solar Energy Corporation of India (SECI) provide research, development, and
deployment support for renewable energy technologies. Training programs and technical assistance
create a skilled workforce for green jobs.

International Collaboration: India's leadership in the global renewable energy landscape is evident
through its active participation in international platforms. India assumed the Presidency of the
International Renewable Energy Agency (IRENA) in 2023, demonstrating its commitment to advancing
global renewable energy goals. Additionally, India's engagement with the G20 Energy Transitions
Working Group showcases its dedication to promoting sustainable development.

Challenges and Opportunities

While significant progress has been made, several challenges must be addressed to fully realize the potential of
renewable energy in rural India:

Challenges:
o Grid Integration and Flexibility: The variability of renewable energy sources like solar and
wind necessitates advanced grid management and storage solutions to ensure a stable power

supply.



o Financial Barriers: High initial capital investments required for renewable energy projects
can be a hurdle, particularly for small and marginal farmers.

o Technological and Infrastructure Gaps: Lack of robust infrastructure and advanced
technology in rural areas can hinder the widespread adoption of renewable energy solutions.

o Policy and Regulatory Hurdles: Ensuring clear implementation guidelines and addressing
bureaucratic inefficiencies are critical for the successful deployment of renewable energy
projects.

¢ Opportunities:

o Advancements in Energy Storage: Innovations in battery storage technologies can mitigate
the variability of renewable energy sources, ensuring a stable and reliable power supply.

o Expansion of DRE Solutions: Scaling up decentralized renewable energy solutions can
electrify remote rural areas, fostering economic development and improving living standards.

o Green Hydrogen: The development of green hydrogen technology presents a significant
opportunity for diversifying India's energy portfolio, driving innovation and investment in the
renewable energy sector.

o Digital Transformation: Leveraging digital technologies like blockchain for transparent
energy trading, Al for predictive maintenance, and IoT for smart grid management can enhance
the efficiency and reliability of renewable energy systems.

Rural India is on the brink of a transformative era, fueled by innovations in agriculture, renewable energy, and
sustainable practices. Government initiatives, technological advancements, and community-driven projects are
creating a foundation for inclusive and sustainable growth. By addressing challenges and harnessing
opportunities, rural India can achieve a higher quality of life for its inhabitants, contributing to the nation's
overall progress.

The journey towards a prosperous rural India is underway, marked by resilience, innovation, and a collective
vision for a sustainable future. Through continued investment in infrastructure, education, and technology,
and a commitment to inclusive development, rural India is poised to become a vibrant and thriving part of the
Indian economy.



Adoption of Digital Technology in Rural Areas of India

Digital technology has significantly transformed the lives of people, particularly in rural areas, by empowering
and connecting them. The Digital India Programme (DIP) has been instrumental in increasing access to
technology in rural regions through high-speed internet networks, enhancing digital literacy, and leveraging
cutting-edge technology to transform the rural service industry. According to Rajiv Theodore, India is now the
world leader in digital transactions and has the most affordable mobile data, with more rural internet users
than urban ones.

Objectives of the Digital India Programme
The DIP, initiated by Prime Minister Narendra Modi, focuses on three key areas:

¢ Digital Infrastructure as a Core Utility to Every Citizen:
o Providing high-speed internet access, mobile phones, and bank accounts.
o Ensuring access to Common Service Centres and shareable private space on a public cloud.
o Laying over 600,000 km of optic fiber connecting nearly 200,000 gram panchayats.
¢ Governance and Services on Demand:
o Making government services available electronically through enhanced online infrastructure.
Promoting electronic and cashless financial transactions.
Integrating services seamlessly across departments.
Offering real-time availability of services through online and mobile platforms.
Popularizing digital literacy and eliminating the need for physical submission of government
documents.
¢ Digital Empowerment of Citizens:
o Increasing internet connectivity and empowering the country with digital technologies.
o Promoting universal digital literacy and providing digital resources and services in Indian
languages.
o Enabling citizens to access digital services and information effortlessly.

o O O O

Impact on Various Sectors

¢ Education:

o The Indian edtech market is expanding in rural areas with platforms like Diksha and E-
Pathshala offering free digital learning materials in multiple Indian languages.

o E-Pathshala, developed by NCERT, hosts educational e-resources, including textbooks, audio,
video, periodicals, and various print and non-print materials through its website and mobile
app.

o These platforms provide interactive lessons and explanation videos, contributing to an inclusive
education system.

¢ Health:

o The eSanjeevani app facilitates tele-consultations, crucial during the pandemic, especially in
rural areas.

o Accredited Social Health Activist (ASHA) workers, employed by the Ministry of Health and
Family Welfare, use the app for patient-to-doctor and doctor-to-doctor consultations.

o Startups are digitizing medical stores, improving access to medicines in remote areas, and
enhancing the overall healthcare ecosystem.

e Agriculture:

o Agritech startups provide end-to-end solutions like soil testing, microfinance, and weather

updates.



o Apps like Karnataka's e-Sahamathi enable farmers to list and sell their produce directly to retail
chains, ensuring fair prices.
o Digital platforms connect farmers to national agricultural markets, offering access to
technological advancements and better crop prices.
¢ Economic Empowerment:
o The e-Shram portal offers a digital database for unorganised workers, providing job
opportunities and social security.
o It allows construction and migrant workers to access job opportunities and provides social
security, including a pension after the age of 60.
o The JAM trinity (Jan Dhan Account, Aadhaar, mobile connectivity) has further boosted
economic activities in rural areas, facilitating financial inclusion and economic growth.
e Women Empowerment:
o Initiatives like NaMo Drone Didi train women to pilot drones for agricultural purposes,
enhancing their role in farming.
o Digital platforms help bridge knowledge gaps, allowing women to access information and sell
produce at fair prices.
o Precision farming tools, such as sensors and drones, optimize resource utilization, increasing
efficiency and yields for women farmers.

Challenges and Opportunities

¢ Challenges:
o Last-mile connectivity in remote and rural areas due to geographical and logistical constraints.
o Affordability of internet and digital devices remains a barrier for certain sections of society.
o Scarcity of empirical studies on rural digital access hinders comprehensive understanding.
o Existing research predominantly focuses on urban areas or provides a broader overview of the
digital landscape in the country.
o Need for comprehensive frameworks to systematically analyze factors influencing digital
adoption in rural areas.
¢ Opportunities:
o Continued investment in digital infrastructure and expanding internet connectivity.
o Enhancing digital literacy and skills development programs to ensure the sustainability of the
Digital India campaign.
o Promoting scientific research to understand rural digital information access and innovation.
o Collaborations between government, private sector, and civil society to address challenges and
promote inclusive digital growth.

The Digital India Programme has significantly enhanced connectivity and digital access in rural India,
transforming these areas into digitally empowered societies. By providing high-speed internet, promoting
digital literacy, and leveraging innovative technologies, the DIP has improved access to essential services,
created job opportunities, and facilitated economic growth. With ongoing efforts to bridge the digital divide,
rural India is on a path toward sustainable development and inclusive growth.

By ensuring the availability of high-speed internet connectivity and e-services, the program has created a more
efficient, cost-effective, and accessible environment for rural communities. The BharatNet project aims to
connect rural areas with high-speed broadband networks, providing access to digital services and empowering
communities with knowledge and information. Additionally, initiatives like the Pradhan Mantri Gramin Digital
Saksharta Abhiyan (PMGDISHA) have been instrumental in imparting digital literacy skills to rural
populations, enabling them to leverage digital tools for personal and professional growth.



Innovations: Driver of Rural Growth and Development

Rural development is essential for economic and social progress in many countries, and India, with a
significant rural population, has long recognized its importance. With nearly 65% of its population residing in
rural areas, enhancing the quality of life in these regions is crucial. Innovations across various sectors are
acting as catalysts, driving rural development in unprecedented ways. This article explores some of these
groundbreaking innovations and their impact on rural India.

Agricultural and Allied Innovations

With a strong push in Research and Development (R&D), the agricultural sector in India is embracing new
innovations and technologies that improve efficiency, address existing challenges, and support livelihoods.
Some notable innovations include:

¢ Soil Health Card (SHC): Helps farmers understand soil fertility, promoting judicious use of
fertilizers and reducing costs.

¢ Sensor-Based Soil Moisture Meter: Automatically irrigates fields based on soil moisture levels.

¢ Leaf Colour Chart (LCC): Assists farmers in understanding the nutritional needs of crops.

¢ Pusa Decomposer: Facilitates rapid decomposition of paddy residues, reducing environmental
pollution and improving soil fertility.

e Happy Seeder: Manages paddy residue in-situ, saving irrigation water and reducing pollution.

¢ Evaporative Cooling Unit: Keeps fruits and vegetables fresh during high temperatures, reducing
spoilage and monetary losses.

Rural Technology Action Group (RuTAG)

¢ The RuTAG, initiated by the Principal Scientific Advisory Council of the Government of India, plays a
crucial role in refining and implementing rural innovations.

e With collaborations involving various Indian Institutes of Technology (IITs), RuTAG focuses on
agriculture, fertiliser production, agricultural storage, weaving, biofuel, soil testing, renewable energy,
and more.

Entrepreneurial Innovations

Innovation-driven entrepreneurship is a key catalyst for rural development. Agri-tech startups and rural
enterprises are creating jobs and stimulating economic growth. Government schemes like Startup India and
the MUDRA loan scheme provide financial support and infrastructure to nurture rural entrepreneurs. Social
enterprises focusing on rural markets address local challenges with innovative solutions, such as:

¢ Ninjacart: Connects farmers' produce to retailers and local restaurants.

e Agritourism and Home Stays: Attract urban populations to rural areas, providing hospitality and
generating income.

¢ Custom Hiring Centres (CHC): Engage youths in providing agricultural machinery to farmers,
enhancing production efficiency and creating rural employment.

¢ Drone Technology: Used extensively in agriculture for crop monitoring, surveys, and input
application.

Digital Innovations

The digital revolution is bridging the urban-rural divide, with initiatives like Digital India ensuring accessibility
to digital services. Significant innovations include:

¢ E-governance Services, Digital Payments, and Online Education Platforms: Empower rural
residents with information and opportunities.

¢ Unified Payments Interface (UPI): Facilitates financial inclusion and fosters entrepreneurial
activities.

¢ 5G Intelligent Village Initiative: Utilizes 5G technology to develop rural communities.



¢ Meghdoot and Damini Apps: Provide accurate weather-related information and help prevent loss
due to lightning.

Innovations in Education and Skill Development

Education is a cornerstone of rural development.

¢ Innovations in this domain include digital classrooms and online learning platforms, making quality
education accessible.

o Skill development programs tailored to rural youth create pathways to employment.
e Initiatives like Pradhan Mantri Kaushal Vikas Yojana (PMKVY) offer vocational training in various
trades, equipping the rural workforce with industry-relevant skills.

Healthcare Innovations
Healthcare in rural India has improved significantly due to innovative approaches such as:

¢ Telemedicine and Mobile Health Clinics: Make healthcare services accessible to remote areas.

¢ Portable Diagnostic Devices: Enhance the quality of healthcare.

¢ Programs Focused on Maternal and Child Health, Vaccination Drives, and Hygiene
Awareness Campaigns: Improve public health.

Innovations in the Energy Sector

e Energy access is crucial for rural development.

Innovations in renewable energy, particularly solar and wind power, are transforming the energy
landscape in rural India.

¢ Solar lanterns, home lighting systems, and mini-grids provide reliable and affordable electricity to
villages, reducing dependence on conventional energy sources.

e The Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan (PM-KUSUM) scheme promotes
solar energy for irrigation, helping farmers reduce costs and improve productivity.

Institutional Innovations
Institutional innovations also contribute significantly to rural transformation:

¢ Farmer Producer Organisations (FPOs): Support small and marginal farmers with end-to-end
services.

¢ Self Help Groups (SHGs): Bring people with similar interests together to address problems through
mutual help.
GS Nirnay App: Records and documents proceedings of Gram Sabhas, aiding rural governance.

e Sarpanch Samvad: Increases the efficiency of Gram Sabhas by sharing best practices and
experiences.

¢ Water Budget Audit: Resource auditing and conservation, as implemented in Khargone district,
Madhya Pradesh.

The convergence of innovative technologies, government initiatives, and community participation is paving the
way for holistic rural development in India. These innovations are not only addressing traditional challenges
but also unlocking new opportunities for growth and prosperity. By fostering innovation and investing in
scalable solutions, India can ensure that its rural population is not left behind in its journey towards becoming
a global economic powerhouse. The future of rural India is bright, and with sustained efforts, it will continue to
shine even brighter.



Rebooting Operation Flood through Automation

India's dairy industry has experienced significant growth over the past decade, with milk production increasing
at a compound annual growth rate (CAGR) of 5.85%. Between 2014-15 and 2022-23, milk production rose by
58%, reaching 230.58 million tons in 2022-2023. This achievement places India at the top globally, with a
24.64% share of the world's milk output in 2021-22. The states contributing the most to this production are
Rajasthan (15.05%), Uttar Pradesh (14.93%), Madhya Pradesh (8.6%), Gujarat (7.56%), and Andhra Pradesh
(6.097%). Additionally, India exported 67,572.99 metric tons (MT) of dairy products in 2022-2023, valued at
$284.65 million.

Historical Context and Achievements

¢ Operation Flood (1970):
o Launched to raise rural incomes, increase milk production, and provide affordable milk.
o By 1985, 43,000 village co-ops with 4.25 million milk producers were established.
o Increased domestic milk powder production from 22,000 metric tons in the pre-project year to
140,000 tons by 1989.

Current Status and Challenges

¢ Per Capita Milk Consumption:
o In 2022, India’s per capita fluid cow milk consumption was 59.98 kg.
o This is lower than affluent countries like Belarus, New Zealand, and Australia but higher than
countries like China and Brazil.
¢ Productivity Issues:
o India has a low average yield per cow compared to countries like the EU.
o Average daily milk yield of exotic/crossbred cows in India was 8.52 kg in 2022, compared to 21
kg in the EU.
¢ Quality and Safety Concerns:
o Issues of fake and adulterated milk are prevalent, with significant public health risks.
o In Punjab (2022-2023), 497 out of 1,400 milk samples failed to meet food safety standards.

Need for Innovation and Technology

¢ Automation and Mechanisation:
o Essential for increasing productivity, ensuring quality, and addressing climate change impacts.
¢ Automated Milking Systems:
o Use sensors and robotic equipment to improve efficiency and milk quality.
o Reduce labor costs and increase milk output through regular milking.
¢ Data-Driven Decision Making:
o Employ technology to gather and analyze data on operational aspects, cattle health, and
nutrition.
o Real-time data helps in timely addressing health issues and optimizing milk production.
¢ Precision Feeding:
o Automated systems provide precise amounts of feed based on each cow’s nutritional needs.
o Reduces feed waste and improves herd health and productivity.
¢ Sustainable Practices:
o Technologies for smart barns, automated irrigation, and manure management help reduce
environmental impacts.
¢ Inventory and Supply Chain Management:
o Effective resource management and efficient supply chain ensure reduced costs and waste.



Emerging Trends and Future Prospects

e Artificial Intelligence and Robotics:
o Increasing incorporation of Al and robotics for tasks like sorting cows, cleaning barns, and
feeding.
o Al used to predict health issues and behavior for proactive management.
¢ Digitalisation:
o Next step for improving efficiency and addressing existing issues.
o Potential for significant impact in areas like predictive analysis, robotic milking, and livestock
management.
¢ Dairy-Based Sports and Nutrition Products:
o Growing focus on functional and sports nutrition products derived from dairy.
o Reducing Greenhouse Gas Emissions:
o Innovative methods to create sustainable feed and capture methane are being explored.

Dairy-based sports and nutrition products, efforts to reduce greenhouse gas emissions, and innovations in
infant nutrition are also areas of focus. Modern technology has transformed dairy farming operations,
emphasizing productivity, sustainability, and efficiency. Automated milking systems, 10T, AI, and machine
learning have significantly improved farm management.

In conclusion, technology and automation have revolutionized dairy farm management, making it more
efficient, economical, and sustainable. Embracing these innovations benefits both dairy producers and
consumers by providing high-quality, sustainable dairy products.



Rural India: Innovation for inclusiveness

Inclusiveness is fundamental to development principles, as availability of facilities or resources alone cannot
ease the lives of the underprivileged or marginalized without seamless access. Innovative ideas in development
sectors have significantly reduced the gap in equitable distribution of development potential between urban
and rural populations. This article discusses the impact of innovation in nurturing inclusiveness in the Indian
rural sector.

Innovation for Development

¢ Global Innovation Index (GII) Progress:
o India has improved its position in the Global Innovation Index (GII), published by the World
Intellectual Property Organization (WIPO), from 48th in 2020 to 40th in 2023.
o In 2023, India ranks first among 37 lower-middle-income economies in Central and Southern
Asia.
o Between 2001 and 2020, India’s scientific and technological capabilities rose from 42% to 68%,
and its specializations from 9% to 21%.

Telecommunications

e Growth in Telephone Connections:
o The number of telephone connections surged from 41 million to 943 million between 2001-
2012, with 911 million being mobile phones.
o Rural tele-density grew from 1.7% in 2004 to 58.5% in 2023, significantly reducing the urban-
to-rural tele-density ratio from 12.24 to 2.29.
e PM-WANI Scheme:
o The Prime Minister Wi-Fi Access Network Interface (PM-WANI) scheme aims to provide
broadband through public Wi-Fi hotspots.
o This initiative helps increase internet penetration in rural areas, contributing to inclusiveness.

Healthcare

e Challenges in Rural Healthcare:
o Rural populations often lack access to quality healthcare, with highly qualified professionals
preferring urban areas.
o Secondary-level healthcare is frequently inaccessible or unaffordable for villagers.
e e-Sanjeevani Telemedicine Service:
o Launched in November 2019, e-Sanjeevani is a landmark in India’s e-health initiatives,
facilitating over 241 million consultations.
o More than 57% of beneficiaries are women, and around 12% are senior citizens, bringing expert
health advice to rural populations.
o Implemented by Digital Health Innovations Group at C-DAC Mohali in collaboration with the
Ministry of Health and Family Welfare (MoHFW).

Education

e Urban-Rural Disparity:
o Urban children have better educational opportunities compared to their rural counterparts,
exacerbating social inequality.
o Impact of Digital Learning:
o Increased internet penetration and education apps have leveled the playing field for rural
children.
o The pandemic accelerated the adoption of online classes, making world-class resources
accessible with a single click.



o Al integration provides customized learning experiences through mobile apps, internet-based
courses, and interactive platforms.

Banking and Finance

e Aadhaar-Based Banking:
o Aadhaar has streamlined the Know Your Customer (KYC) process, improving credit scoring and
risk assessment.
o It has enabled lenders to better evaluate borrowers’ creditworthiness, offer tailored financial
products, and mitigate risks.
o Digital Payment Solutions:
o Mobile wallets, QR code payments, and USSD-based services have revolutionized transactions
in rural areas.
o These solutions offer security, convenience, and efficiency, driving financial inclusion and
economic growth.
e Agent Banking:
o Agent banking leverages local businesses or individuals to provide basic banking services in
rural communities.
o This model extends banking services to remote areas, allowing villagers to perform banking
transactions within their neighborhoods.

Agriculture

e Challenges in Agriculture:
o Rural households depend heavily on agriculture, facing issues like climate change, pest attacks,
and lack of market information.
e Technological Advancements:
o Drones are used for precision spraying, field monitoring, crop planting, soil assessment, and
crop health monitoring, improving farming efficiency.
o The government provides financial assistance for drone procurement, benefiting small and
marginal farmers, as well as women and North Eastern State farmers.
o Digitized Farm Insurance:
o Mobile apps linked with crop insurance provide details about insurance cover, calculate
premiums, and allow farmers to report crop loss.
o The Weather Information Network and Data System (WINDS) supports crop insurance
requirements with enhanced weather data collection.

Access to Clean Water

o Disparity in Access:
o According to the National Family Health Survey — 5 (2019-21), 94.6% of rural households have
access to improved drinking-water sources, compared to 98.7% in urban areas.
e Innovative Solutions:
o Boon (formerly Swajal) provides energy-efficient water ATMs using solar energy for purification
and vending.
o Bhujal app allows users to measure groundwater levels easily, aiding better water management
and planning.
e Kheyti Greenhouse-in-a-Box:
o Kheyti’s innovation addresses water scarcity, requiring 90% less water and yielding seven times
higher produce than outdoor farming.
o The affordable greenhouses contribute to increased farm incomes and sustainable agriculture.

Innovative efforts in rural India align with sustainable development goals and the Prime Minister’s vision of
collective efforts and inclusive growth. Robust digital infrastructure is crucial for sustaining growth and
development. However, caution is needed to prevent urban biases that could undermine rural inclusiveness.
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