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Topic 1 Summary of Deendayal 
Antyodaya Yojana - National Rural 
Livelihood Mission (DAY-NRLM) and 
the Integrated Farming Cluster (IFC) 
Approach

1. Introduction:
•	 The Deendayal Antyodaya Yojana - National Rural 

Livelihood Mission (DAY-NRLM) is recognized 
as one of the world’s largest poverty eradication 
programs. It is a flagship scheme run by the Ministry 
of Rural Development, Government of India, aimed 
at improving the social and economic status of rural 
women, particularly from small, marginal, and landless 
households.

•	 The mission is focused on mobilizing rural women into 
Self-Help Groups (SHGs) and Community Institutions 
(CIs) to enhance their economic capabilities through 
collective action, access to diverse livelihoods, and 
financial inclusion.

•	 Main Goals:
	¾ Formation of women’s collectives (SHGs) to improve 
their social and economic standing.

	¾ Intensification and expansion of existing livelihoods 
while introducing new farm, non-farm, and other 
economic opportunities.

	¾ Diversification of livelihoods at a manageable 
scale as a risk mitigation strategy for economically 
challenged households.

	¾ Promotion of financial inclusion by connecting 
SHGs with formal financial institutions.

2. Achievements and Current Focus
•	 Key Achievements:

	¾ The program has successfully mobilized over 10 crore 
households into 91 lakh SHGs and their community 
institutions.

	¾ These SHGs provide capitalization support, enabling 
inter-loaning among members and connecting them 
to formal financial institutions, thus promoting 
financial inclusion on a large scale.

•	 Current Need: Diversified Livelihood Intervention:
	¾ As mobilization and financial inclusion efforts have 
reached saturation, the program now shifts focus 

towards creating sustainable livelihoods for SHG 
members.

	¾ The objective is to ensure that each household has 
access to multiple income streams throughout the 
year, providing consistent income and mitigating 
risks associated with single-income dependency.

3. Important Areas of Intervention
•	 Sustainable and Climate-Resilient Agriculture:

	¾ Promotion of Agro-Ecological Practices (AEP) that 
support sustainable and climate-resilient agricultural 
methods.

	¾ Improved livestock management practices to 
enhance productivity and profitability.

	¾ Sustainable Non-Timber Forest Produce (NTFP) 
collection practices that provide income while 

preserving natural resources.

•	 Value Chain Interventions:
	¾ Introduction of improved technology for selected 
farm and NTFP commodities, enabling value addition 
at various stages of the production process.

	¾ Promotion of aggregation and market linkages 
through the formation of informal Producer Groups 
(PGs) and formal Producer Enterprises (PEs) to 
ensure better price realization for SHG members.

•	 Entrepreneurship and Capacity Building:
	¾ Identification, grooming, and placement of livelihood 
community cadres (LH CRPs) to provide 24x7 
doorstep livelihood services to SHG women.

	¾ Continuous on-field handholding support to ensure 
successful implementation of livelihood initiatives.

4. The Lakhpati Didi Initiative
•	 Definition and Income Calculation:

	¾ A Lakhpati Didi is an SHG member who earns an 
annual household income of ₹1 lakh or more. This 
income is calculated over at least four agricultural 
seasons or business cycles, with an average monthly 
income exceeding ₹10,000 to ensure sustainability.

•	 Significance:
	¾ Lakhpati Didis serve as community role models, 
not only for their income levels but also for their 
transformation journey through the adoption of 
sustainable livelihood practices, effective resource 
management, and achieving a decent standard of 
living.
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•	 Lakhpati Initiative:
	¾ The initiative facilitates diversified livelihood 
activities, ensuring convergence across government 
departments, private sector entities, and market 
players.

	¾ The strategy includes focused planning, 
implementation, and monitoring at all levels to 
achieve the goal of making every household a 
“Lakhpati.”

5. Integrated Farming Cluster (IFC) Approach
•	 Concept of IFC:

	¾ IFCs consist of 2-3 adjoining villages, covering 
approximately 250-300 households. These clusters 
support households with 2-3 farm and non-farm 
livelihood options, ensuring strong backward and 
forward linkages.

	¾ Backward Linkage: Development of industries that 
supply raw materials, components, or services.

	¾ Forward Linkage: Development of industries that 
use the products of another industry as inputs.

•	 Components of IFC:
	¾ Crop Production: Includes field crops, horticulture, 
and plantation activities.

	¾ Livestock: Encompasses dairy, piggery, goat rearing, 
poultry, duck, etc.

	¾ Apiculture: Focuses on beekeeping.
	¾ Non-Timber Forest Products (NTFP): Livelihoods 
related to forest resources are supported.

•	 Focus on Diversity and Comprehensive Solutions:

	¾ The approach is inclusive of landless farmers, leased-
in-land farmers, and rain-fed farmers.

	¾ It provides a comprehensive, end-to-end solution 
to ensure a regular income stream throughout the 
year, while minimizing the impact of market price 
fluctuations and monsoon variability.

•	 Principles of IFC:
	¾ Improving: Enhancing existing livelihood activities 
to boost productivity.

	¾ Intensifying: Making current activities more 
productive and profitable.

	¾ Expanding: Exploring new economic opportunities 
for diversification.

	¾ Integrating: Coordinating different activities to 
optimize resource use and minimize waste.

•	 Process and Strategy:
	¾ Asset Creation: Focused on enhancing production 
and processing, and adding value to the produce.

	¾ Skill Development: Upgrading the skills of producers 
to augment productivity.

	¾ Credit Access: Facilitating access to affordable credit 
for SHG members.

	¾ Market Access: Ensuring effective market linkages 
and access to improved technologies.

	¾ Focus Areas of IFC: Targeting areas where social 
mobilization and financial inclusion processes have 
reached saturation, and where livelihood initiatives 
related to production and productivity are well 
established.

6. Function and Role of Clusters
•	 Value Addition and Market Linkage:

	¾ IFC clusters collectivize and aggregate individual 
produce at the village or cluster level through small 
producers (PGs).

	¾ In larger areas, PGs may federate into PEs for larger 
aggregation, secondary value addition, processing, 
packaging, labeling, and establishing market linkages 
directly or through partnerships.

•	 Enabling Environment:
	¾ A tripartite MoU was signed between ICAR, RCRC 
(Responsible Coalition for Resilient Communities), 
and DAY-NRLM in 2021 to support the program.

	¾ The first phase of IFCs was launched in December 
2021 in Ranchi, Jharkhand, with a duration of 3 
years. This phase included 400 IFCs allocated to 13 
states under the World Bank-funded National Rural 
Economic Transformation Project (NRETP).

•	 Expansion under Mahila Kisan Shasaktikaran Pariyojana:

	¾ 6000 more clusters have been approved under 
this subcomponent, with Mahila Kisans (women 
farmers) as the central actors, both as farmers and 
entrepreneurs.

7. Objectives of the IFC Project
•	 End-to-End Solutions:

	¾ The project aims to provide end-to-end solutions 
under various interventions, enhancing the income 
of rural households at every level.

	¾ The focus is on empowering women through 
collective livelihood actions and ensuring 
sustainable income generation.

•	 Implementation Framework:
	¾ Identification of Geography: IFC locations are selected 
based on approachability, common commodities, 
and similar social structures. Areas with significant 
possibilities for livelihood asset creation through 
mission convergence with MGNREGS, Ministry 
of Agriculture, and other government schemes are 
preferred.

	¾ Household Identification: Beneficiaries are drawn 
from existing SHGs involved in mission-sponsored 
farm livelihood activities. Women farmers with 
agriculture or livestock rearing as their core 
livelihoods are preferred, especially those actively 
involved with farmer field schools and existing 
producer groups or companies.
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	¾ Commodity Identification: A thorough study is 
conducted in the selected cluster area to identify 
potential products for promotion. The study helps 
in assessing the current farming situation, identifying 
2-3 commodities universal among households or 
easily adoptable with good marketing potential.

8. Placement of Human Resources
•	 IFC Anchor:

	¾ Preferably, an IFC Anchor should hold a degree or 
diploma in Agriculture or Allied Sciences with a 
minimum of 1-year experience in agriculture or farm-
based livelihood promotion. In the absence of such a 
candidate, a person with a bachelor’s degree and 2 
years of experience in agriculture may be considered.

•	 Senior CRP (Community Resource Person):
	¾ This role can be filled by an experienced Krishi Sakhi, 

Pashu Sakhi, Van Sakhi, or Udyog Sakhi developed 
under DAY-NRLM. The Senior CRP supports the 
implementation of the IFC and is instrumental in its 
success.

9. Livelihood Service Centre (LSC)
•	 Role of LSC:

	¾ Envisioned as a hub for input, processing, and output 
services, the LSC is governed by the Senior CRP or 
IFC Anchor. It provides a range of services, including 
input shops, agri-machinery, nurseries, and livestock 
clinics.

	¾ The LSC facilitates the procurement, sorting, 
grading, and bulk selling of produce, establishing 
linkages with the market. Private entrepreneurs 
and community enterprises like Farmer Producer 
Organizations (FPOs) may also be involved.

10. Financing and Success Stories
•	 Financial Support:

	¾ DAY-NRLM supports each IFC with up to ₹40 lakhs. 
Additional funding is sourced through convergence 
with different line departments, support from 
Civil Society Organizations (CSOs), and private 
organizations by the respective State Rural Livelihood 
Mission (SRLM).

•	 Success Story: Kondagaon Block, Chhattisgarh:
	¾ An exemplary case from Kondagaon Block in 
Chhattisgarh demonstrates significant economic 
gains for 250 households in 4 villages, with monthly 
income per member increasing from ₹1000 to ₹12,000. 
This success was achieved through systematic and 
end-to-end intervention in multiple commodities, such 
as maize, vegetables, NTFP, and backyard poultry.

11. Conclusion
	¾ The IFC approach under DAY-NRLM is a revolutionary 
concept aimed at providing sustainable and multiple 
livelihood options to rural SHG households. Through 

proper planning, market-centered strategies, and 
efficient convergence, this approach has shown 
immense potential to significantly enhance the 
income of women farmers.

	¾ The program embodies the vision of empowering 
every rural household to achieve economic self-
sufficiency, contributing to the overall goal of poverty 
eradication and rural development in India

Topic 2 Summary of Jugaad 
Innovations: Transforming Rural 
India

Introduction: The Power of Jugaad Innovations
•	 Definition and Essence:

	¾ “Jugaad” is a Hindi term synonymous with frugal 
innovation, reflecting the grassroots-level creativity 
and ingenuity found in India’s rural landscape. These 
innovations are often born out of necessity, with 
limited resources driving the need for cost-effective, 
sustainable, and practical solutions tailored to 
specific local challenges.

	¾ Far beyond mere survival strategies, Jugaad 
innovations embody the spirit of resilience and 
adaptability, transforming everyday lives by offering 
affordable and sustainable alternatives in key areas 
like agriculture, healthcare, education, and energy. 
These grassroots solutions not only bridge socio-
economic divides but also empower rural communities, 
showcasing the indomitable spirit of rural India.

1. Jugaad in Agriculture: Innovative Solutions for Farmers

•	 Agricultural Tools and Techniques:

	¾ Resource Constraints and Innovation:

	� Rural farmers, particularly those with limited 
access to expensive machinery, are developing 
innovative agricultural tools that enhance 
productivity while minimizing costs. For 
instance, seed planters made from bicycle 
parts and irrigation systems constructed from 
discarded PVC pipes are transforming farming 
practices.

	¾ Bicycle Weeder - Krishiraja:

	� This multipurpose farm implement is crafted 
using inexpensive bicycle components. The 
design features a handlebar, front axle, and 
wheel from a bicycle, with steel forks that 
carry attachments for weeding and tilling. 
This allows farmers to switch between tasks as 
needed, providing a cost-effective alternative 
to bullock-drawn or mechanical equipment.

	¾ Bullet Santi - Multipurpose Motorcycle Operated 
Farming Equipment:
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	� Small landholding farmers, who find tractors 
unaffordable, have turned to innovations like 
Bullet Santi, a device that uses a motorcycle 
for plowing. The rear wheel of the motorcycle 
is replaced with an assembly unit that can plow 
one acre of land in less than half an hour using 
just two liters of diesel. The device, which won 
patents in India and the US, also serves as a 
de-weeding tool and can be detached from the 
motorcycle, which can then be used for regular 
travel.

2. �Water and Irrigation Innovations: Harnessing Local 
Resources

•	 Low-Cost Drip Irrigation:

	¾ Farmers are repurposing waste materials, such as 
discarded PVC pipes and plastic bottles, to create 
drip irrigation systems that conserve water. This 
innovation has led to a 50% increase in water-use 
efficiency, crucial in drought-prone areas where 
water is scarce.

•	 Chandraprabha Water Gun (Rain Gun):

	¾ Designed for efficient surface irrigation, the 
Chandraprabha Water Gun is a sprinkler that covers 
a 140-foot radius, making it ideal for crops like 
sugarcane in semi-arid and arid regions. It conserves 
water by preventing the soil from becoming too wet 
and can also be used to wash away pests from plants 
like tobacco.

3. Jugaad in Energy: Sustainable Power Solutions
•	 Solar-Powered Innovations:

	¾ Solar-Powered Seed Planter:
	� By harnessing solar energy to power threshing 
machines, this innovation has resulted in a 60% 
reduction in fuel costs for rural farmers. This 
sustainable approach reduces dependency on 
traditional energy sources, making agriculture 
more cost-effective.

	¾ Solar Lanterns and Chargers:
	� Affordable solar lanterns and mobile 
chargers have been introduced to over 
1,00,000 households, improving lighting 
and communication in rural areas where 
electricity is either unavailable or unreliable. 
This innovation has significantly enhanced the 
quality of life in these communities.

4. Healthcare and Sanitation: Enhancing Rural Well-Being
•	 Community-Based Water Purification Systems:

	¾ Low-cost, community-operated water purifiers 
provide safe drinking water to 2,50,000 people 

in rural areas. These systems, designed with local 
materials and expertise, address the critical issue of 
waterborne diseases by offering an accessible and 
sustainable solution.

•	 Eco-Friendly Toilets:
	¾ To address the sanitation challenges in rural India, 

eco-friendly toilets made from locally available 
materials have been developed. These innovations 
have improved sanitation for 5,00,000 rural residents, 
contributing to better public health and hygiene.

5. Education and Technology: Bridging the Gap
•	 Low-Cost Automated Irrigation Systems:

	¾ Innovations in the field of education and technology 
have also taken root in rural India. By using IoT devices 
and locally sourced materials, rural innovators have 
created automated irrigation systems that reduce 
water usage by 30% and increase crop yield by 20%. 
These systems represent a significant leap towards 
modernizing agriculture in remote areas.

6. �Traditional Knowledge Meets Modern Needs: 
Craftsmanship and Heritage

•	 Artisanal Innovations:
	¾ Mitticool - Refrigerator Without Electricity:

	� A prime example of Jugaad innovation is 
the Mitticool refrigerator, developed by a 
local potter inspired by the 2001 Gujarat 
earthquake. Made from clay with an unusual 
mix of sawdust and sand, this refrigerator 
operates without electricity, keeping water cool 
and preserving food. The Mitticool refrigerator, 
now a product of Mitticool Private Limited 
with an annual turnover of Rs. 3 crore, has 
become a symbol of sustainable living.

	¾ Sustainable Packaging and Handmade Machinery:
	� Rural artisans are also tapping into traditional 
knowledge to create eco-friendly packaging 
and handmade machinery. These products not 
only preserve cultural heritage but also offer 
sustainable alternatives at a fraction of the cost 
of mass-produced goods. This blend of tradition 
and innovation is crucial for maintaining cultural 
identity while adapting to modern needs.

7. �National Innovation Foundation (NIF): Supporting 
Grassroots Innovations

•	 Role of NIF in Scaling Innovations:
	¾ The National Innovation Foundation (NIF) India 
plays a pivotal role in fostering grassroots innovations 
by scouting, supporting, and scaling up rural 
innovations. By providing the necessary resources 
and platforms, NIF helps innovators like the creators 
of the multi-purpose food processing machine and 
the Mitticool refrigerator to achieve national and 
international recognition.
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•	 Multi-Purpose Food Processing Machine:
	¾ This machine, developed by a local farmer and 

discovered by NIF, can process a variety of fruits and 
medicinal crops, making products like gel, juice, and 
extracts. The innovation not only earned the farmer a 
patent but also led to the machine being exported to 
countries like Japan, South Africa, Kenya, Nepal, and 
Nigeria. This success story highlights the potential of 
rural innovations to reach global markets.

8. �Impact of Jugaad Innovations: Transforming Lives and 
Communities

•	 Empowerment and Economic Growth:
	¾ Jugaad innovations are not just about solving 
immediate problems; they empower rural 
communities to take control of their economic futures. 
By leveraging local ingenuity and resourcefulness, 
these innovations create practical solutions tailored 
to the specific needs of rural populations. Whether 
through agricultural tools, energy solutions, or 
healthcare improvements, Jugaad innovations are 
driving economic growth and improving quality of 
life in some of India’s most remote areas.

•	 A Testament to Indigenous Knowledge:
	¾ As India strides towards modernization, these 
grassroots innovations stand as a testament to the 
power of indigenous knowledge and the resilience 
of its people. They promise a future where rural 
India is not left behind but stands at the forefront of 
progress, contributing to the nation’s development in 
meaningful and sustainable ways.

9. Challenges and Future Prospects
•	 Sustaining Innovation and Scaling Impact:

	¾ While Jugaad innovations have had a profound 
impact, sustaining and scaling these innovations 
remains a challenge. Support from institutions 
like NIF, along with increased investment in rural 
innovation ecosystems, is crucial for ensuring that 
these solutions continue to thrive and reach more 
communities.

•	 Integrating Modern Technology:
	¾ The integration of modern technology with traditional 
practices presents an opportunity to further enhance 
the effectiveness and reach of Jugaad innovations. 
Collaborations between rural innovators, government 
agencies, and private sector players could lead to 
more robust and scalable solutions that address a 
wider range of challenges in rural India.

Conclusion: The Future of Rural Innovation
•	 Jugaad innovations exemplify the creativity and 

resilience of rural India, offering solutions that are not 
only affordable and sustainable but also deeply rooted 
in the cultural and social fabric of the communities they 
serve. As these innovations continue to evolve, they 
hold the promise of transforming rural India, ensuring 

that it plays a leading role in the nation’s progress. With 
continued support and the right partnerships, Jugaad 
innovations could become a cornerstone of India’s 
development strategy, empowering millions and driving 
sustainable growth in the years to come.

Topic 3. Cultivating progress-
enhancing innovations in rural india

Introduction: Progress and Challenges in Rural India

1. �Poverty Reduction:
Significant decline in poverty with the National 
Multidimensional Poverty Index (MPI) showing rates 
falling from 32.59% (2015-16) to 19.28% (2019-21).

•	 Persistent Challenges:

	¾ Infrastructure: Inadequate roads, transportation, and 
basic amenities.

	¾ Healthcare: Limited access to quality healthcare 
services.

	¾ Education: Disparities in educational opportunities 
and resources.

	¾ Malnutrition: 35.5% of children under five years are 
stunted.

	¾ Unemployment: Rural unemployment rate at 2.4% in 
2022-23, highlighting the need for robust employment 
opportunities.

•	 Opportunities: Rise of digital technology, renewable 
energy solutions, and advancements in agricultural 
practices transforming rural economies.

2. Government Initiatives and Innovation

•	 PM Ujjwala Yojana (PMUY):

	¾ Provided clean cooking fuel to millions of rural 
households.

	¾ Improved health outcomes and reduced indoor air 
pollution.

•	 Swachh Bharat Mission:

	¾ Enhanced sanitation facilities.

	¾ Over 100,000 villages declared Open Defecation 
Free (ODF).

•	 Agriculture Innovations:

	¾ Precision Farming:
	� Use of GPS, IoT, and AI to optimize water, 
fertilizer, and pesticide use.

	� Soil sensors providing real-time data for 
precise fertilizer application.

	� Example: Maharashtra’s precision farming 
led to a 20% increase in crop yields and 30% 
reduction in water usage.
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	¾ Drones:
	� Used for crop monitoring, pesticide spraying, 

and soil analysis.
	� Kisan Drone Initiative aims to make drones 
accessible to small and marginal farmers.

	� Example: Punjab’s drone use reduced crop 
losses by early detection of pest infestations.

	¾ GM Crops: Boosting productivity and farmer 
incomes.

•	 Renewable Energy:

	¾ Solar Microgrids:

	� In Rajasthan and Bihar, providing reliable 
electricity to remote villages.

	� Fostering economic activities and improving 
quality of life.

	¾ Solar-Powered Irrigation:

	� Sustainable and cost-effective alternative to 
diesel pumps.

	� Example: Gujarat’s Suryashakti Kisan Yojana 
(SKY) enabled farmers to generate their own 
electricity using solar panels, reducing grid 
reliance and lowering electricity bills.

	� Surplus energy sold back to the grid, providing 
an additional income source for farmers.

3. Digital Platforms: Bridging the Information Gap

•	 National Agriculture Market (eNAM):

	¾ Created a unified national market for agricultural 
commodities.

	¾ Connected farmers with buyers nationwide, ensuring 
better prices for farm produce and reducing the role 
of middlemen.

	¾ Since its launch, facilitated the trade of over 100 
million tons of produce, benefiting more than 17 
million farmers.

•	 Krishi Vigyan Kendras:

	¾ Provided farmers with real-time information on 
weather forecasts, pest management, and best 
farming practices.

4. Sustainable Practices: Push for Eco-Friendly Farming

•	 Organic Farming and Agroforestry: Techniques gaining 
traction to improve sustainability.

•	 Zero Budget Natural Farming (ZBNF) in Andhra 
Pradesh:

	¾ Encouraged farmers to use locally sourced natural 
inputs instead of synthetic chemicals.

	¾ Resulted in improved soil health, reduced input 
costs, and increased net incomes.

5. �Farmer Producer Organizations (FPOs): Strength in 
Numbers

•	 FPOs:

	¾ Framer Producing Organisation is a organised 
group of farmers aiming to improve their social and 
economic conditions through collective action.

	¾ Aggregated small farmers, enhancing their 
bargaining power.

	¾ Improved access to inputs, credit, and markets.

	¾ Example: Madhya Pradesh FPOs successfully 
negotiated higher prices for produce and facilitated 
bulk purchases of inputs at lower costs.

•	 Digital Innovations:

	¾ Ensured transparency and efficient management 
through e-trading platforms.

6. Innovative Startups: Empowering Farmers
•	 Companies like DeHaat and AgroStar:

	¾ Offer comprehensive digital platforms providing 
farmers with access to inputs, advisory services, and 
market linkages.

	¾ Use AI and big data analytics for personalized 
recommendations, helping farmers make informed 
decisions.

Renewable Energy: Powering the Future of Farming
•	 Solar Pumps and Microgrids: Address energy needs of 

rural farms.

•	 Decentralized Renewable Energy (DRE) Solutions:

	¾ Technologies like solar pumps, dryers, and 
microgrids create job opportunities and improve 
productivity.

	¾ Example: Solar-powered dryers in Maharashtra help 
farmers preserve horticultural produce, reducing 
post-harvest losses and increasing income.

	¾ Potential to impact 37 million livelihoods, generating 
approximately USD 50 billion in revenue.

Water Management Initiatives: Empowering Rural Women

•	 Jeevika Program under National Rural Livelihood 
Mission (NRLM):

	¾ Champions women’s involvement in water and 
sanitation projects.

	¾ Leverages local community expertise in climate-
vulnerable regions.

	¾ Example: “One Stop Shop” in Maharashtra trains 
local youth as WASH Mitras (Water, Sanitation, and 
Hygiene workers) to maintain water infrastructure, 
generating employment with trained individuals 
earning around INR 12,000 per month.
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Promoting Green Jobs
•	 Council on Energy, Environment, and Water (CEEW):

	¾ Promotes green jobs and sustainable livelihoods.
	¾ Focuses on clean energy transition, bioeconomy, 
circular economy, and nature-based solutions.

•	 Rural Technologies:
	¾ Development of technologies to ease daily lives of 
rural inhabitants and reduce the technology divide.

	¾ Examples: Efficient cereal threshers and harvesters, 
artificial glaciers in Leh-Ladakh, solar-powered 

devices for domestic needs.

7. Policy and Institutional Support

•	 GOI’s Renewable Energy Commitment:

	¾ Policies and financial incentives reflect commitment.

	¾ Performance Linked Incentive (PLI) Scheme for 
Solar PV Manufacturing:

	� Significant step towards achieving the target of 
500 GW renewable energy capacity by 2030.

	¾ National Hydrogen Mission:

	� Supported by autonomous institutions like 
National Institute of Solar Energy (NISE) and 
Solar Energy Corporation of India (SECI).

	¾ Capacity Building:

	� Partnering with Industrial Training Institutes 
(ITIs) to create a skilled workforce for green 
jobs.

8. International Collaboration and Leadership

•	 India’s Global Role:

	¾ Assumed presidency of the International Renewable 
Energy Agency (IRENA) in 2023, demonstrating 
commitment to global renewable energy goals.

	¾ Under the G20 presidency, focused on addressing 
challenges related to energy security, accessibility, 

and sustainability.

9. Vision for the Future: Public-Private Partnerships

•	 Public-Private Partnerships (PPP):

	¾ Crucial role in driving innovation through 
collaborations between government bodies, private 
companies, and NGOs.

	¾ Example: E-Choupal initiative by ITC Limited 
revolutionized the agricultural supply chain by 
providing real-time market information to farmers, 
enhancing their bargaining power and income.

Road Ahead: Vision for 2030

•	 India’s Vision:

	¾ A renewable energy-dominant landscape driving 

economic growth, ensuring environmental 
sustainability, and enhancing the quality of life for 
the rural population.

	¾ India aims to set a global example of how sustainable 
energy practices can lead to inclusive and resilient 
development.

Topic 4 Adoption of Digital 
Technology in Rural Areas of India

1. Introduction 

Digital India’s Inclusiveness: The Digital India Program 
(DIP) is explicitly linked to inclusivity, aiming to provide 
digital access, resources, and services to all, especially in rural 
areas. This program is part of a broader strategy to transform 
the nation by leveraging Information and Communication 
Technology (ICT) tools.

•	 Significance of Digital Penetration: PM Narendra 
Modi highlighted that India leads the world in digital 
transactions, offers the most inexpensive mobile data, 
and now has more rural internet users than urban users.

2. Strategic Goals of the Digital India Program (DIP)

(i)	 Digital Infrastructure as a Core Utility:
	¾ High-Speed Internet Access: Ensuring widespread 
access to high-speed internet, which is essential for 
connecting rural populations.

	¾ Mobile Phones and Bank Accounts: Providing the 
necessary digital tools for participating in the digital 
economy.

	¾ Common Service Centers (CSCs): Establishing 
centers that offer various digital services and create 
a shareable private space on the public cloud for 
citizens.

(ii)	Governance and Services on Demand:

	¾ Electronic Availability of Services: The DIP ensures 
that government services are available electronically 
through enhanced online infrastructure.

	¾ Portable Citizen Entitlements: Entitlements are 
made available on the cloud, ensuring accessibility 
and portability.

	¾ Promotion of Cashless Transactions: Encouraging 
electronic and cashless financial transactions across 
the nation.

	¾ Integration of Services Across Departments: 
Seamless integration of services to ensure efficiency 
and accessibility.

	¾ Real-Time Service Availability: Providing real-time 
availability of services through online and mobile 
platforms.

	¾ Elimination of Physical Documentation: Reducing 
the need for physical submission of government 
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documents or certificates, thereby simplifying 
processes.

(iii)	Digital Empowerment of Citizens:
	¾ Universal Digital Literacy: Promoting digital literacy 
across all regions, with a focus on making digital 
resources and services available in Indian languages.

	¾ Collaborative Digital Resources: Ensuring that 
citizens have access to collaborative digital resources 
and services.

Adoption and Impact in Rural Areas

•	 Smartphone and UPI Penetration: The widespread 
adoption of smartphones and UPI (Unified Payments 
Interface) has facilitated internet access in remote parts 
of India. Government schemes like the PM Gramin 
Digital Saksharta Abhiyan (PMGDISHA) have played a 
significant role in enhancing digital literacy in rural areas.

•	 Corporate and Non-Profit Involvement: Various 
corporates, non-profits, and educational startups are 
increasingly reaching rural India with initiatives such as 
skill training, health and nutrition awareness, and the 
empowerment of Self-Help Groups (SHGs).

3. Enabling Sectors
(a)	 Education:

	¾ Ed-Tech in Rural Areas: The educational technology 
market is making inroads into rural areas with 
government-led free digital e-Learning platforms 
like Diksha and E-Pathshala, which offer learning 
materials and school curricula to teachers, students, 
and parents.

	¾ Digital Platforms: These platforms are democratizing 
access to quality education, addressing disparities 
between urban and rural areas.

(b)	 Health:

	¾ Potential of Digital Health Tech: The Indian digital 
health tech sector has the potential to generate $37 
billion in revenue by 2030. The government, NGOs, 
and private sector are utilizing the Accredited Social 
Health Activist (ASHA) network, a community 
health workforce employed by the Ministry of Health 
& Family Welfare (MoH&FW).

	¾ e-Sanjeevani App: This app, which facilitates doctor-
to-doctor and patient-to-doctor teleconsultations, 
has become a cornerstone of rural healthcare, 
especially during the COVID-19 pandemic. The app 
has facilitated over 5 million teleconsultations, 
making it the world’s largest telemedicine service in 
primary healthcare.

(c)	 Agriculture:
	¾ AI-Enabled Agricultural Technology: Startups are 
developing AI-enabled technology and applications 
that offer end-to-end solutions for farmers, including 
soil testing, microfinance, and weather updates.

	¾ Karnataka’s e-Sahamathi App: Developed by the 
state’s e-governance department, this app allows 
farmers to list their produce and sell directly to retail 
chains. By agreeing to share their crop information, 
farmers gain the power to negotiate fair prices, thus 
reducing dependency on intermediaries.

(d) 	Economic Development:
	¾ e-Shram Portal: The Ministry of Labour and 
Employment’s e-Shram portal serves as a digital 
database for unorganized workers, offering access 
to job opportunities and providing social security 
benefits, including pensions post-retirement with the 
Shramik Card.

	¾ JAM Trinity (Jan Dhan-Aadhaar-Mobile): This 
initiative has further boosted financial inclusion, 
connecting bank accounts, Aadhaar, and mobile 
numbers to streamline subsidies and benefits directly 
to beneficiaries.

(e) 	Women Empowerment:
	¾ NaMo Drone Didi Initiative: A government initiative 
that trains rural women to pilot drones, which are 
used for spraying pesticides and fertilizers on crops. 
This not only empowers women but also modernizes 
agricultural practices.

	¾ Digital Platforms for Women: These platforms 
bridge historical knowledge gaps by providing 
women with access to vital information and resources 

that were previously difficult to obtain.

4. Challenges
•	 Last-Mile Connectivity: Ensuring last-mile connectivity 

in remote and rural areas remains a persistent challenge 
due to geographical and logistical constraints.

•	 Affordability Issues: High-speed internet and digital 
devices are often expensive, making them less accessible 
to the rural population.

5. Government Initiatives to Overcome Challenges
•	 Training Programs by Telecom Service Providers 

(TSPs): TSPs have been training rural residents to address 
local internet needs, which has led to the creation of job 
opportunities in the service industry.

•	 Community Internet Awareness: Initiatives to create 
awareness about accessing wireless internet, digital 
platforms, and e-services in rural communities have been 
launched to bridge the digital divide.

•	 Real-Time Education Initiatives: Smart and virtual 
classrooms are being implemented to address the issue 
of teacher scarcity in India’s education system, providing 
real-time education to rural communities.

•	 BharatNet Project: This ambitious project aims to 
connect rural areas with high-speed broadband 
networks, thereby providing access to digital services 
and empowering communities with knowledge and 
information.
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•	 PMGDISHA: The Pradhan Mantri Gramin Digital 
Saksharta Abhiyan (PMGDISHA) is an instrumental 
initiative aimed at imparting digital literacy skills to 
rural populations, enabling them to leverage digital tools 

for personal and professional growth.

6. Conclusion 
The adoption of digital technology in rural areas of India 
is revolutionizing various sectors, including education, 
healthcare, agriculture, economic development, and women 
empowerment. Despite challenges like last-mile connectivity 
and affordability, government initiatives and private sector 
efforts are driving progress, bridging the digital divide, and 
fostering inclusive growth across the nation. The Digital India 
Program, with its focus on inclusivity and empowerment, is 
paving the way for a digitally empowered society in rural India, 

ensuring that no one is left behind in the digital revolution.

Topic 5 Innovations: Drivers of Rural 
Growth and Development

1. Introduction
•	 The integration of innovations across various sectors is 

pivotal for the sustainable growth and development of 
rural areas in India.

•	 These innovations range from advancements in agriculture 
and entrepreneurship to educational reforms, healthcare 
improvements, and institutional strengthening.

•	 By leveraging these innovations, rural India can 
overcome traditional challenges, improve livelihoods, 

and contribute significantly to the nation’s progress.

2. Innovations

•	 Agricultural and Allied Innovations
(a)	 Soil Health Card (SHC):

	� Provides farmers with detailed insights into 
soil fertility.

	� Encourages the judicious use of fertilizers, 
reducing costs and environmental damage.

	� Aids in curtailing the indiscriminate use of 
chemicals and promotes savings.

(b)	 Sensor-Based Soil Moisture Meter:
	� Developed by the National Agricultural 

Research and Education System (NARES), 
including ICAR and SAUs.

	� Automatically senses soil moisture levels and 
irrigates fields when necessary.

	� Enhances water efficiency and prevents over-
irrigation, optimizing water resources.

(c) 	Leaf Colour Chart (LCC):

	� Assists farmers in assessing the nutritional 
needs of crops at various growth stages.

	� Facilitates timely and appropriate nutrient 
application, improving crop yields.

(d)	PUSA Decomposer:

	� Aids in the rapid in-situ decomposition of 
paddy residues.

	� Reduces the need for crop residue burning, 
enhancing soil fertility and reducing 
environmental pollution.

(e)	 Happy Seeder:
	� An in-situ paddy residue management 

technology.
	� Enables timely wheat sowing, conserves 
irrigation water, and minimizes environmental 
pollution.

(f)	 Evaporative Cooling Unit:

	� Developed by IIT Roorkee, this unit helps 
farmers preserve the freshness of fruits and 
vegetables in high temperatures.

	� Prevents post-harvest losses and enhances the 
shelf life of produce.

(g)	 Rural Technology Action Group (RuTAG):

	� An initiative by the Principal Scientific 
Advisor (PSA) of the Government of India.

	� Involves various IITs in refining rural 
innovations, including agricultural tools, 
renewable energy solutions, and waste 
recycling.

(h)	 Portable Oil Extractor (POE):
	� A cost-effective and energy-efficient innovation 
from RuTAG, IIT Kanpur.

	� Facilitates the extraction of oil in rural areas, 
improving local production capabilities.

(i)	 High Yielding Varieties (HYV):
	� A critical innovation for enhancing agricultural 
productivity and ensuring food security in 
rural regions.

(j)	 Biofortified Crop Varieties:

	� Address nutritional deficiencies in rural diets 
by offering crops with enhanced nutrient 
content.

	� Plays a significant role in combating 
malnutrition in rural areas.

(k)	 Herbicide-Tolerant Crops:

	� Allows farmers to apply herbicides only when 
necessary, reducing chemical usage and costs.

	� Improves weed management and crop 
productivity.
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•	 Digital Innovations:
	¾ Developed by ICAR and SAUs, including crop-
specific apps like ‘RiceXpert’ and AI-based systems 
like ‘AI-DISC’ for disease identification.

	¾ These tools help farmers make informed decisions, 
enhancing productivity and reducing losses.

(a)	 Market Mirchi:
	� An online portal developed by IIT Bombay 
that assists Farmer Producer Organisations 
(FPOs) and Self-Help Groups (SHGs).

	� Facilitates direct sales of produce to consumers, 
eliminating middlemen and improving 
marketing efficiency.

(b)	 Innovation in Animal Husbandry:
	� Introduction of Mobile In-vitro Fertilisation 
(IVF) to enhance accessibility and the 
multiplication of superior germplasm in rural 
areas.

(c)	 Meghdoot and Damini Apps:
	� Launched by the Ministry of Earth Sciences, 
these apps provide farmers with accurate 
weather forecasts and lightning alerts.

	� Prevents loss of life and livestock due to 
adverse weather conditions.

•	 Entrepreneurial Innovations
(i)	 Ninja Cart:

	� Connects farmers with retailers and local 
restaurants, streamlining the supply chain and 
improving income for rural producers.

(ii)	Agri-Tourism and Homestays:
	� Offers urban populations a firsthand 

experience of rural life, promoting rural 
tourism and providing additional income 
streams for rural households.

	� Examples include initiatives in districts like 
Orchha, Ujjain, and Amarkantak in Madhya 
Pradesh and tribal regions in Chhattisgarh.

(iii)	Custom Hiring Centres (CHCs):

	� Engages rural youth in providing agricultural 
machinery to farmers on a rental basis.

	� Enhances access to modern equipment, 
increasing agricultural efficiency and providing 
income opportunities for the youth.

•	 Education and Skill Development
(i)	 National Digital Literacy Mission (NDLM):

	� Aims to make at least one person in every 
household digitally literate.

	� Fosters a culture of continuous learning and 
empowers rural populations to leverage digital 
tools for personal and professional growth.

(ii) 	Digital Classrooms and Online Learning Platforms:
	¾ Enhances access to quality education in rural areas, 
addressing the issue of teacher scarcity through smart 
and virtual classrooms.

	¾ Government initiatives like DIKSHA and e-Pathshala 
provide digital learning resources to students, 
teachers, and parents.

•	 Healthcare Innovations
(i)	 Telemedicine and Mobile Health Clinics:

	� Brings healthcare services to remote rural 
areas, overcoming the challenges of distance 
and accessibility.

	� Portable diagnostic devices and low-cost 
medical equipment have improved the quality 
of healthcare in rural regions.

(ii)	e-Sanjeevani:
	� A national telemedicine service that has 
facilitated millions of consultations, particularly 
in rural areas during the pandemic.

	� Provides both doctor-to-doctor and patient-to-
doctor consultations, making healthcare more 
accessible.

•	 Institutional Innovations

(i)	 GS Nirnay:
	� A free Android app developed by the Ministry 

of Panchayati Raj.
	� Facilitates the recording and documentation 
of Gram Sabha proceedings, improving 
transparency and accountability in local 
governance.

(ii)	Sarpanch Samvad:
	� Developed by the Quality Council of India 

(QCI), this platform enables Sarpanchs 
and Panchayats to share best practices and 
experiences.

	� Enhances the efficiency of Gram Sabha meetings 
and the implementation of government 
schemes.

Conclusion

•	 The convergence of innovative technologies, supportive 
government policies, and active community participation 
is key to unlocking the full potential of rural India.

•	 These innovations are not only addressing traditional 
challenges but also creating new pathways for sustainable 
growth and development.

•	 By continuing to foster and implement these innovations, 
India can ensure that its rural population thrives 
alongside its urban counterparts, contributing to the 
nation’s overall progress towards becoming a global 
economic powerhouse.
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Topic 6 Rebooting Operation Flood 
Through Automation in India’s Dairy 
Industry

1. Historical Context & Growth:
•	 Ancient Roots: India’s dairy industry dates back to 

ancient times, where the domestication of cattle and 
buffaloes played a crucial role in sustenance through milk 
and dairy products.

•	 Operation Flood (1970): Launched by the Indian 
government with three primary objectives:

	¾ Raising Rural Incomes: Boosting the financial 
stability of rural areas through dairy farming.

	¾ Increasing Milk Production: Achieving a “flood” of 
milk to meet growing demand.

	¾ Supplying Affordable Milk: Ensuring consumers 
had access to reasonably priced milk.

•	 Impact by 1985: A self-sufficient network of 43,000 
village cooperatives with 42.5 lakh milk producers was 
established.

2. Recent Growth & Global Standing:
	¾ CAGR of 5.85% (2014-2023): Over the past nine years, 
India’s milk production grew significantly, with a 
58% increase in volume.

	¾ Global Leader: India produced 230.58 million tons of 
milk in 2022-23, accounting for 24.64% of the world’s 
milk output, making it the largest milk producer 
globally.

	¾ State Contributions: Rajasthan, Madhya Pradesh, 
Uttar Pradesh, Gujarat, and Andhra Pradesh together 
contribute 53.11% of India’s total milk production.

3. Per Capita Consumption:
•	 India’s Consumption (2022): Per capita consumption of 

fluid cow milk in India was 59.98 kg.
•	 Comparison with Other Countries:

	¾ Higher than China (11.4 kg), Brazil (49.06 kg), Russia 
(47.68 kg), Japan (32.79 kg), and South Korea (29.53 kg).

	¾ Lower than Belarus (113.27 kg), New Zealand (103.18 
kg), Australia (93.59 kg), the UK (89.62 kg), and the 
US (62 kg).

•	 Inference: Despite being the largest milk producer, 
India lags behind affluent nations in per capita milk 
consumption.

4. Challenges in the Dairy Industry:
•	 Low Productivity: India’s average milk yield per cow is 

significantly lower compared to other affluent nations, 
affecting the sustainability of dairy farming for many 
farmers.

•	 Cattle Management Issues: Challenges include 
inadequate understanding of veterinary health, climate 
change, rising temperatures, and poor cattle nutrition.

•	 Economic Disparities: Farmers in many states struggle 
with low milk prices, leading to economic difficulties, 
while cooperatives in some regions thrive.

•	 Adulteration Concerns: The high cost of milk has led to 
the proliferation of fake and adulterated milk products, 
with reports of milk containing “foreign fat.”

•	 Environmental Impact: Dairy farming significantly 
contributes to greenhouse gas emissions, particularly 
methane, which is 30 times more hazardous than carbon 
dioxide. Livestock alone accounts for 18% of global 
greenhouse gas emissions from all transportation forms.

5. Role of Automation:
•	 Enhancing Health & Productivity:

	¾ Automation improves the health, lifestyle, and milk 
quality of dairy animals.

	¾ Automated systems facilitate efficient milk collection, 
composition testing, and real-time evaluation of milk 
quality indicators.

•	 Automated Milking Systems:
	¾ Robotic milking systems use sensors to identify 
cows ready for milking, attach milking equipment, 
and monitor milk flow, thus reducing labor costs and 
increasing milk output.

	¾ These systems also track variables like milk quality, 
frequency of milking, and cow behavior, aiding in 
effective herd management.

•	 Data-Driven Decision Making:
	¾ Wearables and sensors provide real-time health data 
for each cow, enabling farmers to detect diseases and 
nutritional issues early.

•	 Precision Feeding:
	¾ Automated feeding systems provide the exact 
amount of feed based on each cow’s nutritional needs, 
optimizing milk production and reducing feed waste.

•	 Sustainable Practices:
	¾ Technologies like ‘smart barns’ and ‘automated 

irrigation systems’ reduce water and energy usage. 
Manure management systems convert waste into 
biogas, thereby reducing the environmental impact 
of dairy farming.

•	 Inventory & Supply Chain Management:
	¾ Software tracks feed, medicine, and other supplies, 
ensuring efficient inventory management and 
reducing waste in the supply chain.

6. Health & Nutrition Trends:
•	 Cognitive Health: Growing concerns about cognitive 

health, particularly since the pandemic, have led to 
increased demand for functional foods, including dairy 
products, to support mental well-being.

•	 Sports Nutrition: The demand for dairy-based sports 
nutrition products is rising due to their natural nutrient 
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content, including essential proteins like ‘whey’ and 
‘casein’, which support muscle growth.

7. Environmental Impact & Emission Reduction:

•	 Greenhouse Gas Emissions: Animal-derived foods, 
including dairy, contribute 57% of greenhouse gas 
emissions from the food industry, which is responsible 
for 35% of global emissions.

•	 Methane Reduction: The dairy industry is prioritizing the 
reduction of ruminant methane emissions by developing 
sustainable feed options and partnering with companies 

that assist in capturing methane.

9. Recent Technological Advancements:

•	 Automation & AI: The dairy sector has seen significant 
advancements, including the adoption of automated 
milking systems, IoT and sensor integration for data-
driven decision-making, and the application of AI and 

machine learning for improved farm management.

10. Conclusion:

•	 Technological Impact: The dairy industry in India is 
being transformed by technological innovations that 
enhance efficiency, cow well-being, and environmental 
sustainability. Automation is crucial not only for industry 
growth but also for addressing the challenges faced by 
dairy farmers and the environment.

Topic 7 Rural India: Innovation for 
inclusiveness

1. Inclusiveness as a Development Principle:

•	 Inclusiveness is vital to development, ensuring that 
facilities and resources are accessible to underprivileged 
and marginalized communities. Availability alone isn’t 
sufficient; seamless access is essential to bridge the 
development gap between urban and rural populations.

2. Government’s Role in Promoting Inclusive Innovation:

•	 Telecommunications Expansion (2001-2012):

	¾ The number of telephone connections grew from 
41 million to 943 million, with 911 million being 
mobile phones. This expansion made India the 
fastest-growing telecommunications market globally, 
significantly increasing tele-density and reducing 
tariffs.

•	 PM-WANI Scheme:

	¾ The Prime Minister’s Wi-Fi Access Network 
Interface (PM-WANI) aims to provide broadband 
access through public Wi-Fi hotspots, enhancing 
internet penetration in rural areas, and addressing 

the digital divide.

3. Healthcare Access in Rural Areas:

•	 Challenges:

	¾ Rural populations often find secondary healthcare 
either inaccessible or unaffordable, leading to 
significant disparities in health outcomes.

•	 e-Sanjeevani Telemedicine Platform:

	¾ Implemented by the Digital Health Innovations 
Group at C-DAC, Mohali, e-Sanjeevani has reached 
over 57% women and around 12% senior citizens, 
improving healthcare access in rural areas through 
digital consultations.

4. Addressing Educational Disparities:
•	 Urban-Rural Educational Divide:

	¾ Disparities in education between urban and rural 
areas exacerbate social inequality, reflected in the 
outcomes of competitive exams.

•	 Digital Education and AI Integration:
	¾ Increased internet access and education apps have 
empowered rural students to compete with their 
urban counterparts. AI-driven platforms offer 
customized learning experiences, with mobile 
apps and interactive courses making high-quality 
education accessible.

•	 DIKSHA Portal:
	¾ The DIKSHA platform provides digital resources 
and learning materials to students across India, 
including those in remote and rural areas, promoting 
educational inclusiveness.

5. Enhancing Financial Services in Rural Areas:

•	 Challenges in Accessing Banking Services:
	¾ Rural populations, particularly the underprivileged, 
have traditionally faced difficulties in accessing credit 
and banking services.

•	 Aadhaar’s Role in Financial Inclusion:
	¾ Aadhaar has streamlined the KYC process, 
improving credit scoring and risk assessment, and 
enabling banks to offer tailored financial products to 
rural customers. It has also facilitated housing finance 
under initiatives like the Credit Linked Subsidy 
Scheme (CLSS).

•	 Digital Payment Systems:
	¾ The rise of mobile wallets, QR code payments, 
and USSD-based services allows rural residents to 
conduct transactions digitally, reducing the reliance 
on physical cash.

•	 Agent Banking:
	¾ Financial institutions leverage local businesses as 
agents to provide banking services in remote areas, 
enabling villagers to deposit, withdraw cash, and 
perform other transactions conveniently within their 
communities.
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6. Innovations in Agriculture:
•	 Digitization of Farm Insurance:

	¾ Mobile apps linked to crop insurance schemes allow 
farmers to access information on coverage, calculate 
premiums, and report crop losses, improving the 
efficiency of insurance claim processes.

•	 Weather Information Network and Data System 
(WINDS):
	¾ WINDS, launched in collaboration with the India 

Meteorological Department (IMD) and state 
governments, enhances weather data collection, 
standardization, and dissemination, supporting crop 
insurance needs.

7. Access to Clean Water in Rural Areas:
•	 Disparities in Water Access:

	¾ According to NFHS-5 data, 98.7% of urban 
households have access to improved drinking water, 
compared to 94.6% in rural areas. This disparity 
impacts health, social security, education, and income 
opportunities in rural regions.

•	 Innovative Water Solutions:

	¾ Boon (formerly Swajal): This water-tech startup 

ensures a reliable supply of safe drinking water in 
rural areas.

	¾ Bhujal App: An Android app that allows for easy 
measurement of groundwater levels, helping 
regulate water consumption and conserve electricity 
by optimizing borewell usage.

	¾ Kheyti startup: Kheyti’s Greenhouse-in-a-box 
reduces water use by 90% and boosts yields sevenfold 
for small farmers, while being 90% cheaper than 
traditional greenhouses. This innovation enhances 
farm incomes, supports social needs, and promotes 

sustainable agriculture.

Conclusion:

Innovation in rural India has significantly contributed to 
achieving Sustainable Development Goals (SDGs) and 
aligns with the Prime Minister’s vision of collective efforts 
and inclusive growth. However, as many innovations 
depend on digital platforms, robust digital infrastructure 
is essential to sustaining rural development. Caution is 
needed to prevent urban bias among large firms, which could 
undermine the goals of rural inclusiveness.
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