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The government has been making efforts to transform the country and 
empowering people with greater involvement of science and technology. Science, 
technology and innovations are the constant ways to ensure development and 
growth in different key areas which are touching the human lives. 

The November issue of Kurukshetra is focusing on ‘Science and Technology’. 
The lead article ‘Technology and Innovation in Healthcare’ talks about 
teleconsultation, e-pharmacy, and remote monitoring that have gained the trust 
of all stakeholders. Another article ‘Smart Water Future’ states that since water 
is an essential but scarce resource, consuming each and every drop of water is 
necessary. In order to ensure the sustainable supply of water in a smart format, we 
need to focus on two key points- reduction in non-revenue water and encouraging 
wastewater recycling and reuse. 

The government’s thrust on new digital technologies, innovations and focus 
on research and development in the agricultural sector, has helped not only boost 
farmers' income but also ensure that the country remains self-sufficient in most of 
the agricultural commodities. Digital technologies are finding increasing use in the 
agricultural value system, and farmers are increasingly becoming more informed, 
as various measures are taken to provide them ready access to technology and 
information. Government has taken various initiatives to give a push to digital 
agriculture in the country.

No doubt that technology has a pivotal role to play in empowering the people 
across the country. The article ‘Technology- Empowering the Masses’ mentions 
that for a developing country like India, the role that science and technology 
can play in bettering the lives of its citizens. Whether it is agriculture, financial 
inclusion, education, roads and transport, healthcare or housing, technological 
interventions can not only help boost productivity, better service levels and 
efficiency, but also help ensure that the benefits of modern science reach the 
bottom of the pyramid, ensuring ease of living and access to various government 
schemes.

Energy occupies a pivotal position to facilitate the dream of a sustainably 
developed India. The authors of the article ‘Non-conventional Energy Sources’ 
writes that facilitation of transition to non-conventional energy sources holds 
the key for India’s developmental aspirations. A revolutionary shift to non-
conventional energy sources can bring about transformational opportunities for 
sustained economic development. Transition to non- conventional sources of 
energy is a crucial enabler for sustainable development and climate resilience 
paving its way towards creation of a more equitable, inclusive and sustainable 
society.

With this issue of Kurukshetra, we hope that our readers would be able to get 
valuable information in the field of science and technology especially in the rural 
context. Happy reading. 
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Neeraj Sinha
Naman Agrawal 

Naba Suroor

affordable and accessible for all. Access to quality healthcare is a problem in the country, especially in the hinterland. 
However, government-led innovations are taking place within rural communities. It is critical that existing and new resources 
be deployed strategically, recognising the need to improve both the quality of  individual-level care and the health of  the rural 
populace. Adopting an integrated approach for addressing both the public’s health needs and investing in robust information 
and communications technology infrastructure is the way forward.

Technology and Innovation in Healthcare 

he worst global pandemic hit the whole 
world in 2020, and the necessity for 

with the COVID crisis. The world could 

healthcare infrastructure in developing countries 
like India and globally. Life-saving surgeries and 

stay away from hospitals and other healthcare 

providers to embrace digital technology to stay in 

T Healthcare

Care is slowly moving away from healthcare 

through telemedicine a much-needed boost. Tele 

pandemic, as there is a renewed acceptance 

wellness ecosystem.
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In 2020, the Ministry of Health and Family 

1, 

provision of health services, especially telemedicine, 
in the country.

It has also helped bridge the urban-rural 
healthcare gap by providing super speciality 
support to cities and rural tier 2 and tier 3 regions. 
Technology has made life easier for people living 
in rural and remote areas. The Indian healthcare 
system has witnessed a paradigm shift in 
ensuring quality healthcare delivery to citizens in 
the last decade. Increasingly, the technology has 
been leveraged for better reach and patient care. 
The application of digital technologies including 

computing, and robotics is increasing in each 
facet of the healthcare system. Although rural 
communities often have access to local health 
facilities, many other factors contribute to how 
they can access healthcare. Some factors include 
the cost of insurance and speciality services, 
reliable transportation for essential services, 
the time needed to attend appointments, 
and confidence in the quality of services. An 
integrated approach to healthcare that includes 
technology adoption is the ideal goal for rural 
communities.

India is one of the largest democracies in the 

healthcare is lacking. In fact, it is a crisis that no other 
social sector is facing at the moment. Healthcare 
services in the country lean heavily towards urban 

only about 35 percent of the total populace. Due to 

energy, and resources for the chronically ill.

Emergence of Digital Healthcare in India

Interoperability is the ability of systems to be 
able to communicate with each other and make 

within the healthcare sector. The Electronic Health 

or communicated within doctors, hospitals, 
pharmacies, etc. due to constraints like security, 

results in the decline of good quality healthcare 
available to all.

could be provided to them. Also, the amount of 
healthcare-related data generated nowadays is 

healthcare system.

The Ministry of Health & Family Welfare 

September 2013. Revised EHR Standards for India 

Health Records: A Roadmap for India,’ highlights that 
the country’s government hospitals and dispensaries 

major public hospitals having computers and 

To talk about competent healthcare systems, a 
very worthy example is of Israel. A country that has 

has been paperless for the last 20 years. Although, 

In India, in the light of the COVID pandemic, 
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prepared by a panel of Ministry of Health and Family 

the NITI Aayog. Prime Minister Narendra Modi had 
said that every Indian will get a unique Health ID 

test, disease, medicine, and associated reports of 

person from anywhere across the country. 

Since then, the center has been working on 
developing digital modules and registries while the 
mission has been rolled out in six union territories 

NDHM namely health ID, Health Professional 

digital infrastructure for data exchange have been 

date, Rs. 45 crore has been released 

th 

created in the country.

A comprehensive EHR would 

could soon include data from digital 

their lifestyle and habits. These 

adherence. Most of these devices 
transmit data from a patch or sensor 
to an app on the smartphone.

Genomic data can also be added 
to the EHR, including certain drugs that 

genome. Genomic data can help a 

they become a risk.

Scope of Remote Healthcare in India

also be done remotely. Medicine 'ATMs', already 
in use in rural areas of South Africa, ensure that 

way, without relying on inaccessible pharmacists, 
doctors, or other professionals. In the future, these 

and community health.
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unachievable. One of the most proven ways to 
solve these problems is to bring specialised training 

Virtual reality can be used in rural areas to 
assist healthcare professionals with training and 

headset that places you in a natural healthcare 
environment. For example, training in an emergency 

reality, many scenarios can be played out that 
allow a person living in a rural area to get hands-on 
experience without actually being in the emergency 

ongoing.

for technology to deliver massive improvements, 
especially in the rural health sector. Today, 

holding us back. However, these problems are 
being solved more and more every day, and the 
rural medical landscape in the coming years will be 

healthcare in rural areas is not to replace doctors 
but to improve healthcare and enable more 

The Rise of Remote Healthcare

Another area in which technology plays a vital 
role is remote care. Due to severe shortages of 

health crises.

through online computer networks. IoMT devices 

clinical decisions down the line of treatment. AI 

and wellness, especially in providing healthcare in 
neglected areas.

McKinsey's latest report projects that tele 
health will be a quarter-trillion-dollar industry post-
COVID. According to this report, the use of tele 
health has increased 38-fold from the pre-COVID 

10.6 billion2 in India by 2025. It has a broad reach in 

serious players. What contributes to the growth 

the consumer experience, quality, accessibility, 

making deliveries more accurate.

Remote Healthcare for Rural India

In small towns and villages, virtual 

provided. This physical model also facilitates post-

to larger metropolises for treatment, saving them 
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technologies. Many of these start-ups and 
companies are being supported by the government 

the NITI Aayog, has been set up by the Government 

such AIC that has incubated a start-up named Rises 

decision support to healthcare professionals in 

Focusing on the rural parts of the country, 

Pinnacle Entrepreneurship Forum, Maharashtra, 
and is aspiring to evolve a robust and scalable 

can plugin to have a seamless yet highly secured 

working towards making healthcare accessible 

social capital through quality healthcare delivery. 
Another such start-up is Volar Alta, incubated at 

Madhya Pradesh. Volar Alta is the one-stop shop 
for drone-based services. They specialise in 

ensuring safety. Their drones are capable of carrying 

Conclusion

improves, the rural-urban divide can be bridged 

to improve quality of life. We should gradually 
move from the current provider-centric volume-

delivery services. Leveraging technologies such as 
AI, Machine Learning, and Blockchain to advance 
interoperability in healthcare is an incredible 

monitoring have gained the trust of all stakeholders. 

goals of universal health coverage and ensure India's 

path to dwell on, for bringing its rural areas at par 
with the urban and also with global standards. With 
the embracement of state-of-the-art tele health 
technologies, development of enterprise-wide 

is bound to consolidate the rural economy into a 
sustainable model which is an absolute necessity for 

is a more secure, interoperable healthcare system 

rural landscape in the coming years.

References
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(The authors are Senior Adviser (S&T), Specialist 
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expressed are personal. Email: npsa@nic.in and 
naman.agrawal@nic.in)
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Kanchan Puri
Ritesh Joshi 
S.C. Garkoti

On the occasion of  National Science Day (28th February 2022), Hon’ble Prime Minister of  India while sharing his thoughts 

conditions are changing, there is a need to inculcate effective environmental education along with the use of  technology for 
environment protection, which will play an important role in sensitising the people about environmental issues. Environment 
protection is enshrined in our Constitution of  India wherein the State’s responsibility has been laid down under Article 48-A. 
Recently, LiFE - Lifestyle for Environment was unveiled at Conference of  Parties (COP) - 26 at Glasgow, which aims to promote 
environment conscious lifestyle. Science and technology for environment conservation has immense potential to strike the 
economic and ecological balance. Satellite Remote Sensing technology has emerged as powerful tool in providing reliable 

Conservation of Natural Resources

he term “environment” was introduced in 

“The State shall endeavour to protect and improve 
the environment and to safeguard the forests and 

improve the natural environment including forests, 
lakes, rivers and wildlife and to have compassion for 
living creatures”. The “Environment” comprises all 

Environment Policy 2006 of India formulated by 
Ministry of Environment, Forest and Climate Change 

T
Resources: 
ecological systems and resources, and 
invaluable natural and man-made heritage, 

human well-being. 

for the Poor: To ensure equitable access to 
environmental resources and quality for all 

dependent on environmental resources for their 
livelihoods, are assured secure access to these 
resources.
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 To ensure judicious 
use of environmental resources to meet the 

in Economic and Social Development: To 
integrate environmental concerns into policies, 
plans, programmes, and projects for economic 
and social development.

 

use per unit of economic output, to minimise 
adverse environmental impact.

6. Environmental Governance: To apply the 

7.    Enhancement of Resources 
for Environmental 

 To ensure 

technology, management 

and social capital, for 

partnerships between 

agencies, the academic 
and research community, 

and bilateral development 
partners.

The law in respect of forest and 

visionary leadership of Hon’ble Prime Minister of 

at COP 26 at Glasgow, which aims to promote 
environment conscious lifestyle. And to combat 
climate change, Panchamrit were given that are: 

percent of its energy requirements from renewable 

projected carbon emissions by one billion tonnes 

reduce the carbon intensity of its economy by less 

achieve the target of Net-Zero.
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enable the individuals to adopt green habits for 
sustainable social development and preserve a 
cleaner and greener environment for our future 

environmental crisis is not an easy task, in fact 

sustainable development. India has around 23 

environment, it is utmost important that they are 

environment. Of the 17 Sustainable Development 

contributes its small bit towards environment 

India @75 by NITI Aayog, 2018 indicates the need 
to broaden the scope of Massive Open Online 

has climate change, 

diversity, management 
of biological resource, 
forest and wildlife, and 
sustainable development 
and living as some of 
the thrust areas for 

Talking about 
science and technology 
for environment 

strike the economic and 

and monitoring of natural resources. Satellite 
Remote Sensing technology has emerged as 

various natural resources of a region. The changes in 

through risk modeling can be conducted. Available 
literature also highlights the use of Geographic 

well as loss of biodiversity. This is a sustainable 

energy from pine needles can be generated by 

and marginalised group of villagers to provide them 
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Environment, Forest and Climate Change 
(MoEF&CC)

• PARIVESH: In pursuant to the spirit of ‘Digital 

of Minimum Government and Maximum 
Governance, a single-window integrated 
environmental management system named 

developed by the Ministry of Environment, 
Forest and Climate Change through NIC [www.
parivesh.nic.in]. Launched on 10 August 

clearances. It facilitate sound and informed 

each of the stages through SMSs and emails, 

the Centralised Processing Center in the 

in the environmental clearance process with 
hallmarks such as transparency, accountability, 

• Decision Support System (DSS): This is a 

richness, hydrological layer, etc. available at 

• Climate Change Knowledge Portal: India’s 

are being taken by the various ministries in 

issues.

highest priority to protect unique but highly 
fragile Himalayan ecosystem. This portal 

on Himalayan Studies which is a Central 

understanding of system's components and 
their linkages, in addressing the key issues 
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management of natural resources in Indian 
Himalayan Region. Mission strategy is to 
focus on enhancing livelihoods of local 

Environment Policy, 2006 of the Government, 
with a basic premise that the most secured 

of the resources.

• Wetlands of India portal:

a single point access system that synthesises 

and trainings. Wetlands are shallow water-

Targets, framed by the MoEF&CC in line 

Strategic Plan 2011-2020 also cover wetlands 

the people of the country to learn more about 

and management.

In the year 2020, Ministry of Science and 
Technology initiated formulation of fifth draft 
of National Science, Technology, and Innovation 
Policy, which aims to bring about profound 
changes through short-term, medium-term, and 
long-term mission mode projects by building a 
nurtured ecosystem that promotes research and 
innovation on the part of both individuals and 
organisations. To attract, nurture, strengthen and 
retain critical human capital through a ‘people-
centric’ science, technology and innovation 
ecosystem, has been kept as one of the broader 
vision of the policy. It also aspires to ensure a clean 
environment for people and future generations 
through green initiatives based in science that 
promote sustainability and clean energy, water, 
air, rivers, forests, parks, and neighborhoods 

Yojana, National Science Olympiad Programme, 

India Innovation Growth Programme and 
Million Minds Augmenting National Aspirations 
and Knowledge Awards Programme under 
the Innovation in Science Pursuit for Inspired 

programmes being conducted by the Department 
of Science and Technology individually and in 
cooperation with different organisations, to 
foster a creative thinking towards scientific 
education. This year on the occasion of National 

Minister while sharing his thoughts with the 
people through his monthly radio programme 
'Mann Ki Baat', has urged families to begin with 
small efforts to develop scientific temperament 
among their children. The application of both 
science and technology for environment 
conservation must go hand in hand, for the 
country to achieve the objective of sustainable 
development. These technologies shall definitely 
help and complement government’s policies, 
enhance efficiency, transparency to make sound 
decision-making. 

It is rightly said by environmentalist and 

is its natural resources, and future demands 
balance between economy and ecology. 
Through science and technology, environment 
conservation can be achieved in holistic manner 
with the convenience of citizens in accessing 
information. Further, environmental attitude 
is directly linked with the level of knowledge 
regarding environmental issues possessed by an 
individual. Today when climatic conditions are 
changing, there is a need to inculcate effective 
education along with the use of technology 
for environment protection, which will play an 
important role in sensitising the people about 
environmental issues. This will also facilitate 
people to adopt green social responsibility for 
the protection of environment. 

of Environment, Forest and Climate Change 

Views expressed are personal. Email: puri.kanchan@
gov.in and ritesh.joshi@nic.in.)
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Dr. Namrata Singh Panwar

Water is an essential but scarce resource and therefore consuming and managing each and every drop of  water is vital. 
Since this management involves decisions related to billions of  lives and the vast quantities of  invigorating resource, usage 

lead India to the path of  a smart water future.

Smart Water Future 

he last few years in the history of mankind 
are text book examples of chain events 
indulging denial, chaos, dismay, and 
hope. One thing which preceding years 

have taught us is that the world is a global village 

and have same challenges to deal with. The recent 

locusts, and the persistent issue of climate change 

scarcity where,

o some 1.1 billion people worldwide lack 
access to water, and 

at least one month of the year

o two million people, mostly children, die 
each year from diarrheal diseases alone.

o by 2025, two-thirds of the world’s 

The existence and sustenance of mankind 
depend on water- safe potable water, primarily for 

T millions of people in India and worldwide, water is a 
cause of constant worry in a context as water tables 
are constantly falling and water quality rapidly 

per capita annual availability of water in India, which 

to 1544 cu m in 2011 which will reduce to 1140 

of less than 1000 cu m per capita is considered by 

country’s water demand is projected to be twice the 

it may imply severe water scarcity for hundreds of 
millions of people. 

Another aspect of water that needs to be 
addressed urgently is the management of wastewater. 
The per-person disease burden due to unsafe water 

wastewater which also contaminates groundwater, 
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Also, water is a necessary and 
irreplaceable resource for economic 

half of the world’s workforce i.e. about 
1.5 billion people are dependent and 
employed in one of the eight water 
and natural resources dependent 
industries. In India, if we don’t take this 
water scarcity seriously, then by 2030, 
we can lose 6 percent of our GDP due 
water-related disasters. 

on the water management part for our 
sustained future. Water management 

deepening water crisis aggravated due 

trends, the need of the hour is to resolve 

available resources while leveraging technological 

with an intelligent, systemic approach to water 
management can help ensure a sustainable water 

management, can save our days on this planet and 

which help us to pave our way towards smart water 
future. 

Smart Water Future

Smart Water broadly means the management 

quality. In order to ensure the sustainable supply of 
water in a smart format, we need to focus on two 

encouraging wastewater recycling and reuse. 

to non-revenue water can be considered as a 
threat to water-scarce economies of the world. 

of reservoirs, unmetered and ill-metered water bill 

be considered, as water loss under the term ‘non-

losses because of the non-revenue water. It has 

water distributed, is lost on account of leakages, 

water also undermines the importance of the issue.

water supply management. Reducing non-revenue 
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while reducing physical losses. For the second step 

is required to introduce some level of technological 

infrastructure, by using GIS tools, installing smart 

energy.

consuming each and every drop of water is 

devise a circular path of water by using and reusing 
water in the system. Besides drinking water, there 
are innumerable non-potable uses of water in a 

treated wastewater. Wastewater can be treated 
at centralised or decentralised levels depending 
up on the level of readiness, amount of waste 
water generated and funds available in the system. 

of sewage against the treatment capacity of 23,277 
MLD i.e. 37 percent of wastewater generated only 

treatment plants either do not run at maximum 
capacity or do not comply with standards prescribed. 
Hence, there is an urgent need to promote and push 
economy to inculcate the habit of reusing, recycling 

There are a number of technologies that can 
be used for the above purpose. Depending upon 

technology is decided. Besides this, advanced green 

for wastewater treatment is Bioreactor. 

Apart from reducing non-revenue water and 
encouraging wastewater recycling and reuse, there 

undertake to move towards smart water future. 
Some of these are:

technology. This technology will require the 

longer distance, wirelessly, and uninterrupted 

to a central dashboard to analyze and monitor 
the water system.

2. Sensors, remote sensing, geographic 

managing water resources at the service area, 
watershed, and regional scales.

satellites and drones, can be used separately 
or together, to provide data for mapping 

of drought, and ensure all treated water is 

data can be used to provide water quality 

hydrological forecasts, which, when used in 

water quality issues and other challenges.

mobile can be used to provide near real-

and water levels, among other parameters. 
Sensors can be dispersed throughout systems 

maintenance and improved longer-term 

5. Smart meters can be used to record customer 
water usage that will provide a clear picture of 

water management.
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networks, and maximum revenue capture and 

scenario-based training for employees.

other players in the water sector.

thousands of lives. 

various water sector-related technologies. For 

reduced NRW from 50 percent to 7 percent and 
increased the hours of supply from 2 h every few 
days to 24 h water supply. 

management, and since then the level of NRW 
decreased from 36 percent to 10 percent with 

Pradesh government has launched the Andhra 

Andhra Pradesh. The APWRIMS collects data from 

the 13 districts of the state and correlates the 

agricultural purposes in the state. Soil moisture data 

Technology also plays an important role in 

have deciphered the way to it. The Central Water 

Government of Kerala has also entrusted the Kerala 

comprising of Web based backend and a mobile app-

related damage caused to houses and commercial 

students from IIT Madras have developed an AI-

In the era of mobiles, satellites, and the digital 
world, one cannot shy away from the concept of not 
only life-changing but also life-saving technologies. 
Technologies give us the leverage to perform tasks 

But, the important point to note over here is that 
technology alone cannot combat the disasters 
created by our species. They are just a way to 

scarcity and looming water disasters, we have to 
change ourselves. We have to change our habit to 
take nature for granted and work as a single unit 
to make our planet again a giant green and blue 

(The author is working as Assistant Professor, 

expressed are personal. Email: panwar.namrata@
gmail.com. Acknowledgment: The author would like 

his input and constant support) 
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B S Purkyastha

Policies and programmes of  the government not only outline the blueprint for economic development of  the country but 

digital technology in the last few years has laid the framework for making delivery of  government schemes easier and more 

Technology- Empowering the Masses

t the recently concluded State Science 
and Technology Ministers’ Conclave at 
Science City, Ahmedabad, Prime Minister 
Shri Narendra Modi called for taking 

research in science and technology to the local level. 

46th

but we do not have to stop here, we have to aim 
higher now.... The need of the hour 
is that every state should focus on 

according to their local problems,” he 
said. 

For a developing country like 
India, the role that science and 

emphasised. Whether it is agriculture, 

and transport, healthcare or housing, 

the pyramid, ensuring ease of living 
and access to various government 
schemes.

Policies and programmes of 
the government not only outline the 
blueprint for economic development 
of the country but also ensure that 
the fruits of economic development 
reach the weaker sections of the 
population. However, the key to 

A
success of any regulations and schemes run by 
the government is implementation, continuous 
monitoring and audit. While over the years, many 
programmes for economic and social upliftment 
of the weaker sections of the population, 
especially for those living in rural and remote 
areas, have been rolled out, lack of transparency, 
high implementation costs and pilferage would 
mean that only a minor percentage of the total 
benefits or subsidies would reach the people they 
are meant for. For instance, the Public Distribution 
System has been historically bogged down by 



Kurukshetra       November  2022 23

diversion of foodgrains to the open market, bogus 
ration cards and corruption at the last mile. Again, 
the public healthcare system has been affected 

and bureaucratic failures, particularly in the 
poor states. Lack of awareness about their rights 
and difficulty in accessing healthcare benefits 
are another obstacle in the attempt of rural and 
poor people to optimally utilise the government 
healthcare system.

In the last few decades, technology has been 
the proverbial catalyst, turning the tide in favour 
of citizens and their ability to access government 
schemes. The rapid adoption of digital technology 
in the last few years has laid the framework for 
making delivery of government schemes easier 
and more efficient, ensuring that these reach the 
beneficiaries in the shortest possible time in a 
manner convenient to both the dispenser and the 
receiver of these welfare schemes. Let us look at 
the some of the major developments spearheaded 
by technological advancements. 

India Stack and Aadhaar
The foundation of India’s digital revolution 

was laid by the development of India Stack – the 
unified software platform which brought India’s 
1.4 billion-plus population into the digital age. 
Defined as a set of open APIs and digital public 
goods it aimed to unlock the economic primitives 
of identity, data, and payments at population scale. 
Adoption of India Stack by billions of individuals 
and businesses has helped promote financial and 
social inclusion and positioned the country for the 
Internet Age. The bedrock of India Stack is a set of 
digital identity products centred around Aadhaar, 
the country’s national identity programme. More 

an Aadhaar number, making access to various 
government and non-government services easier 
for the ordinary citizen. Aadhaar has enabled 
ease of living for the citizens, especially the 
most marginalised and deprived class through 
seamless delivery of subsidies, benefits, and other 
services under various state welfare schemes. 
Aadhaar has also been the foundation of multiple 
Building Blocks. More than 17 transactional 
stacks have been launched pan-India for digital 
identity, payments, data empowerment and open 
ecosystems.

by the government of India in 2013 to change the 
mechanism of transferring cash subsidies and 

through their Aadhaar seeded bank accounts 

of Controller General of Accounts, was chosen to act 

processing of payments in the bank accounts 

Bridge of NPCI. Today, DBT has emerged as a high 
priority focus area of the government, in reforming 
government delivery system by re-engineering the 

the accepted way of delivering development schemes 
with the delivery of over 450 schemes including 

Madhya Pradesh, Tripura, Maharashtra, Jammu and 
Kashmir, Andhra Pradesh have also leveraged the 

Aadhaar and PFMS!
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State Governments, making the last-mile delivery of 

partner of the government of India, endeavours to 
cater to ICT needs at all levels of governance including 

such as Swachh Bharat Mission, My-Gov, e-Hospital, 

pan India VC infrastructure, Command and Control 

economic development of the country with ‘One-

digitally. 

payments space. Rolled out in 2017, this indigenous 

of total retail payments, with more than 30 million 

and credit cards combined. In August 2022 alone, 

morph from a country largely dependent on cash 

accounts without revealing the details of one’s bank 

easiest way to transfer money today. Today, several 
countries across the world are trying to emulate the 

percent plus, and since 2018, the country has more 

as per the Reserve Bank of India’s Digital Payments 
Index and Financial Inclusion Index. This spectacular 

of technological developments and progressive 

been the prime game-changer, other digital payment 

BHIM Aadhaar, Aadhaar Enabled Payment System 

FY 2022-23 FY 2021-22 FY 2020-21 FY 2019-20
6,30,264 5,52,527 3,81,631 

212 cr 717 cr 603 cr 438 cr
No. of Schemes 
Ministries covered 53 53 53
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payments. AEPS and BHIM Aadhaar, especially, are 
enabling digital payments in rural areas. NPCI has 

based AePS to promote contactless AePS, to further 

on feature-phones – phones that the poor primarily 

and bring more than 40 crore feature phone users 
into the fold of digital-payments. 

Moving on from the virtual digital economy to 
the brick-and-mortar world, one of the most visible 
and palpable examples of the impact of technology 

of life of people by enabling local 
area development and harnessing 
technology, especially technology that 
leads to Smart outcomes. So whether 
it is solid waste management, lower 

improved city infrastructure, more 

improve infrastructure and services. 

and data to make infrastructure and 

example is waste water recycling 
and smart metering which can make 

water management in the city.

The nerve centre in each Smart 
City is the Integrated Command 

a surveillance system or an IT dashboard is the 

in case of an emergency. As of March 2022, ICCCs 

the country. These ICCCs are playing an important 
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streets, public bicycle sharing systems, automated 

various stakeholders for dealing with the pandemic. 
Monitoring of hospital beds especially oxygen, 

Ahmedabad, Belgaum, Karimnagar and many other 

dedicated helplines for telemedicine, e-counseling, 

Surat and Indore were adjudged as Best City while 

success stories coming in from the various Smart 

technology can improve the quality of life of ordinary 

street vendor who has to get his tehbazari licence, 
the auto driver who burns extra petrol at every 

needs well-equipped classrooms, the women living 

For instance, in the pilgrim town of Solapur in 

electrical, mechanical and web mobile technologies. 

system – “Intelligent Transit Management System” 

needs for the city. This includes public transport 
and vehicles related to civic services like Solid 
Waste Management, Drainage, Heavy Engineering, 
Emergency Services, etc. Meanwhile, in order to 

A public bicycle-sharing app is available, where users 
may register themselves, choose a suitable bicycle-
sharing plan and pay for the same. Smart City Aligarh 

around the city hospitals that focus on reducing the 

without any long queues, and easy appointment. 

thus making this heritage city much safer. Further, 

vehicles through 1,150 cameras installed across the 

of a fully digital addressing system. It already has 

smart classrooms in government schools, the Indore 

mobile app, and is looking at solar integrated EV 

References

smartnet.niua.org, www.nic.in, www.

of Science and Technology

(The author is a freelance journalist. Views 
expressed are personal. Email: ideainks2020@gmail.
com)
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Reshma Rajeevan 
Abhishek Mukherjee

holds a strategically important position in the global arena and India’s efforts in climate change will pave a direction for the 
future generation. 

Non-conventional Energy Sources

facilitate the dream of a sustainably 

and frequent droughts, global warming 
is no longer a mere threat but a reality. Source of 
energy play a dominant role in determining the pace 

such as the burning of fossil fuels including coal is the 
largest contributor to global climate change. In fact, 
fossil fuels account for about 75 percent of the total 

of the total carbon dioxide emissions. Apart from 

energy source.

In the past few decades, there has 
been extensive research on the global 
climate change phenomenon and how the 

the excessive greenhouse emissions. One of 

made the industrialised countries and 
economies to commit and reduce emission 
of Green House Gases as per their agreed 
individual targets. Subsequently, the Paris 
Agreement was also signed wherein around 

to avoid dangerous climate change by 

E
as being one of the fastest growing countries in the 

considering the developmental requirements of 
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those renewable sources of energy that are obtained 
from the nature and are replenished at a rate faster 

sources like coal, natural gas etc. In other words, 
the energy sources do not get depleted when used. 

the environment, which is much less hazardous 

energy sources in India are as follows:

Solar Energy

 Solar energy refers to the energy received 
from the sun in the form of light and heat. It can be 

energy in solar plants. India, being a tropical country 

impact of the solar energy in India in recent years. 
Solar energy has penetrated to the rural belts of 

cheaper. Further, the solar energy sector in India has 
evolved as one of the key sunrise sectors with lots of 

with an outlay of Rs. 24,000 crores. The scheme 

solar PV manufacturing plants. It will further reduce 
imports of solar PV cells and modules and provide 
adequate impetus to Research and Development to 

Recently, India has achieved 5th rank globally in 
solar power deployment by surpassing Italy. Also, the 

last few years. 

Wind Energy

to generate wind energy. The expansion of the 
wind industry in the country has created a strong 

10,000 MW per annum. As on 31st March, 2021, India 

fourth highest wind installed capacity in the world. 
India with its long coastline of around 7,500 

has installed over 800 wind-monitoring 

and 120 m above ground level. The recent 
assessment by the government has indicated 

120 meter above ground level.

Tidal Energy

The energy produced from the surge of 
ocean i.e from rise and fall of waves is called 

availability.
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Geothermal Energy

The energy generated from the heat derived 
from sub surface of earth is called geo-thermal 

in earth’s core generates geo-thermal energy.

Hydropower

Hydropower, or hydroelectric power or hydel 
power, is considered to be one of the oldest and 
largest sources of renewable energy. It generates 

Biomass Energy

Biomass energy is generated by living organisms 
or organisms that lived earlier. Biomass is an organic 
material and contains stored energy obtained from 
the sun. Burning of biomass results in release of 
chemical energy in biomass in the form of heat.

According to Ministry of New and Renewable 

biomass and more than 70 percent of the country’s 

their regular energy needs. In a recent study by 

availability in India is around 750 million metric 
tonnes annually.  

Fuel Cell

This refers to the source of energy which uses 
hydrogen and oxygen to generate electric power. 

convert hydrogen obtained from diverse sources, 
into electricity. Water is the only end product of this 
process, making it a clean and sustainable energy 
source.

Energy

security, economic development and environmental 

to live. Apart from addressing the issue of climate 

sources of energy can fetch economic gains to 

of energy can bring down the cost of energy supply 

of India’s AatmaNirbhar Abhiyaan also depends 

Apart from environmental aspects, the 

to renewable energy sources will aid Indian economy 

It can also ease out subsidy burden of government 

in the domain of renewable energy. India can also 

solar energy systems, electric vehicles etc. Further, 

to explore the path of sustainable development via 

of energy.

Renewable Energy Sources

of energy have received greater momentum with 
government taking numerous measures to facilitate 

As per government sources, as on February 

capacity projects have been installed in India which 
comprise of 50.78 GW from solar power, 40.13 GW 
from wind power, 10.63 GW from Bio-power, 4.84 
GW from small hydro power and 46.52 GW from 
large hydro power. With greater momentum, India 

based energy capacity by 2030. The governmental 

in achieving Sustainable Development Goal 7, which 
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needs and reducing carbon footprint, will also generate 

energy are as follows:

Parks to provide land and transmission to 
renewable energy developers on a plug and 

wind power for projects to be commissioned by 
30th

renewable power etc under Green Energy 

• Pradhan Mantri Kisan Urja Suraksha Evam 

sector along with providing energy security 

from Central Government has aimed to create 

million tonnes of green hydrogen by 2030 along 
with allied development of renewable energy 

guidelines are expected to enable private sectors 

sources has also implemented numerous 

scheme to support Promotion of Biomass 
based cogeneration in sugar mills and other 
industries, Programme on Energy from Urban, 

percent of its energy requirements from renewable 
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projected carbon emissions by one billion tonnes 

the year 2070, India aims to achieve the target of Net 

Thus, much emphasis has been placed on the 

momentum. India, today ranks 4th in the world in 
installed renewable energy capacity. India's non-
fossil fuel energy has increased by more than 25 
percent in the last 7 years and now it has reached 40 
percent of our energy mix. 

Energy Sources

system overhaul and hence poses many challenges. 
Ensuring an enabling infrastructure and conducive 

also includes the challenge of expanding power 
infrastructure to permit increased use of diverse 

to raise long term funds at low interest rate 

risk factors associated etc.Further, investment in 

energy sector.

Another impediment pertains to resolving the 

renewable energy investments. Leveraging private 

developers is also a formidable hindrance. It can also 

further slow down it space of development.

Further coping up with immediate job and 
revenue loss due to switch from fossil fuels will also 
be a challenge. Addressing this requires strategic 

of our human resources.

Way Ahead

energy sources holds the key for India’s 

economic development. It will also ensure energy 

employment, improving health outcomes and 

needs to be adopted at a faster pace. Greater 

funding, infrastructure debt bonds can help in this 

technological requirements is also needed. This also 

setup which is responsive to the dynamic needs of 

these challenges.

It is also important to further escalate 
research and development spending on the 
domain of clean energy sources, so as to come up 

systems that are resilient to future economic and 
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can further provide greater vigour to facilitate the 

ensuring greater synergy among all the concerned 

a crucial enabler for sustainable development and 

of a more equitable, inclusive and sustainable 

sectors involved.

References

aspx?PRID=1785808
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Adita Joshi

Having women leaders at tables of  power is crucial to bring a sustained and focussed change in lives of  both urban and 
rural women. This article talks about the initiatives of  science leaders, women scientists, national science academies and the 
government for promoting gender equality and empowering women in Science and Technology. The developments captured 
mostly represent those from the year 2000 onwards.

S&T: Towards Women Empowerment

on 15th

Minister Shri Narendra Modi emphasised 

to the UN Conference on Women in Mexico to mark 

th

O
Women in Science and Technology in India 
(1950-2000’s)

Science and technology is the most powerful 

ironically women in this area are under represented 
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counted
who headed the Botanical Survey of India. Similarly, 

elected members and women researchers would 
hardly be selected for any accolades or awards 

and inherent gender bias. For example, the most 

st century.

Even women who had access to higher 

Thus, decision making bodies within the science 
and technology sphere lacked any women leaders 

women empowerment in science and technology 

on ‘Science and Technology for Women’ in the Sixth 

plan document on ‘Women and Development’. The 
chapter was prepared by Dr. Manju Sharma who 

leaky pipeline for women in science and technology 
and promote career advancement of women 
researchers.

Winds of Change – The 21st Century for Women 
in S&T

The former Prime Minister Atal Bihari Vajapayee 
declared the year 2001 as the year of empowerment 
of women. To quote his words, ”Developing countries 
that have made remarkable social progress, have 
done so primarily through the empowerment of 
women, which has had enormous impact in terms of 
literacy, health and economic well- being of families”. 

In the new millennium, the Indian Science 
and Technology leadership focused on women 

The Science and Technology Policy 2003 

providing ways to overcome the challenges of the 

level.

INSA Report (2004): A breakthrough for Women 
in Science

In 2002, Prof. MVS Valiathan, the President of 

the same using data from a study conducted by 

the INSA report on ‘Careers of Women in Science’ 

Task Force for Women in Science in December 2005 
under the Department of Science and Technology 

of 50 percent and the percentage was even less in 
certain geographic regions and states, engineering 
disciplines had least number of women, recruitment 

decreasing from post-doctoral level to regular 

the number of women science leaders in senior 

low.



Kurukshetra       November  2022 35

force – a book on achievements of prominent women 

conference showcasing the achievements of women 
th March, 

2008 at Vigyan Bhavan.

The task force made several 
recommendations, these include –recruitment 
of deserving women scientists in institutions, 

questions with inherent gender bias and age 
relaxation for exceptional female scientists 

Refresher training, mentorship programs and 
schemes for career advancement and re-entry to 
enable women who had been on a break due to 

friendly workplaces with availability of creches, 
campus housing and safeguarding policies against 
sexual harassment at work were proposed.

entrepreneurship and self-employment for women 

schemes and programs as discussed in the upcoming 

KIRAN (Knowledge Involvement in Research 
Advancement through Nurturing) is a division 
reconceptualised at DST in 2014 to cover all 
the women-exclusive schemes to bring gender 
parity in S&T and provide a framework for gender 

‘Mobility scheme’. 

researchers who have taken a break in a career 

etc for pursuing research in basic or applied sciences 

internship in the domain of Intellectual Property 

scheme go forward to pursue a career in IPR.

infrastructure

training. Towards this, DST conceptualised and 

R&D infrastructure. 

Currently, the program is expanding via a new 
component ‘Support for Women PG Colleges’ with 

in post graduate colleges to provide quality science 

Mobility Scheme 

This enables women to undertake research during 

Biotechnology Career Advancement and Re- 
 was launched by 

unemployed women researchers up to 45 years of 
age by providing extramural research grant support. 
This scheme is focussed towards bringing women 
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of which 10-12 percent have been successfully 

their work towards empowering women in science. 

”

girls interested in pursuing science. IASc further 

gender issues in science and academia. NASI under 
its mandate of science and society launched a pan 
India programme on ‘Technological Empowerment of 
Women’ during the year 2012-13 that included a series 
of workshops themed on issues related to urban and 

implemented by government agencies.

The WiS panel at NASI also conducted a survey 

” NASI published a 

in 2008. 

The three science academies came together to 

and Council on the status of women empowerment 

from drudgery. An inter academy panel on Women 

came out with a vision document called, ‘A roadmap 
for Women in Science and Technology’, 2016 which 

Women in Science’ by DST in 2016. Together, WIS 

women in science.

Rural women contribute to about 60 percent 

with science and technological advancements and 

agri-based livelihoods. 

‘S&T for Women’ is a special scheme rolled out 

2000 projects have been sponsored and around 500 
technologies have been transferred in various areas 

are supported to focus on developing technologies 
for development of rural women in hill, coastal 
and arid regions. Some of the key themes and 

developing or improvising tools and equipment used 
by rural women for easy use in works such as shelling 
of maize and groundnuts and training women on 

towards developing entrepreneurship avenues is 
another key focus area. 

concept that highlight women empowerment via S&T 
in true sense – these represent a link between rural 

The key mandate of women technology parks is 
to – promote technology development and its 
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employment in the areas of dairy, poultry, sheep and 

Other areas include focus on value added products, 

products, fruit and vegetable based products, etc.

Women technology parks are centres that are 
strategically placed near women farmer’s community 

them build their own micro-enterprise and pave 
way towards self-reliance. These centres work in co 

S&T advancements for women’s development at 
grass root level.

Women’s biotech park at Siruseri, Kanchipuram 
District in 2001 as a joint project with the Government 
of Tamil Nadu with an investment of Rs. 400 lakhs. 
The Park is an entrepreneurial facility primarily 

making small-scale investments to independently 

also been sought for –providing a healthy lifestyle to 

projects.

that hugely impacts lives of rural women and thus 

sustainability projects with a provision for realising 

and remote and rural areas to pursue a career in 
STEM. The programme promises hand-holding and 

a part of early exposure to science and related 

and rural areas.

Recent Developments 

On 28th February 2020, India celebrated 

of guiding principles to normalise gender equality 

to acknowledge and overcome cultural and systemic 
blockers that impede the academic and professional 

would mentor, coach and provide training support 

gender equality.

for example recently Dr N Kalaiselvi became the 

higher echelons of leadership and policy making.

 consultant. Views expressed are 
personal. Email: aditayugaljoshi@gmail.com)
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Sandip Das 

agricultural commodities. 

Science and Technology in Agriculture

India has emerged as the biggest producer of rice in 
the world since last decade.

food security. The sector provides the largest source 

T that around 55 - 60 percent of its rural households 
depend primarily on agriculture for their livelihood. 

around 82 percent of farmers belong to small and 
marginal categories, who own less than one acre of 
land each.

the agriculture sector in the country has experienced 
buoyant growth in the past two years. The sector, 
which is the largest employer of workforce, 

2021-22. The survey stated that the growth in allied 

has been the major drivers of overall growth in the 
sector.
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Digital Technologies

in its report 2018 has noted the role of digital 

modernising and organising how rural India performs 

in the agricultural value system, and farmers are 
increasingly becoming more informed, as various 
measures are taken to provide them ready access to 

in the country.

framework which would lay down the architecture 
for the federated farmers’ database. The databases 
related to the schemes governed by the department 
have been integrated. The IDEA would serve as a 

leveraging emerging technologies to contribute 

Agriculture in India. This ecosystem shall help the 

science and technology in Indian agriculture. 

being implemented since April, 2014, aims at 
'reaching the unreached' by bringing to the small and 

located all over the country.

pan-India electronic trading portal which networks 

provided to traders, farmers, Farmers Producer 

provision for e-trading, single point levy of market 

States without APMC Act need to provide legally 

market access to farmers to sell their agricultural 
produce. More than 1.73 crore farmers and more than 
2.26 Lakhs traders have been registered on e-NAM 

has been launched whereby FPOs can trade their 

bringing the produce to APMC. Warehouse based 
trading modules are provided in e-NAM to facilitate 
trade from warehouses based on e-NWR. Further, the 

Government of Karnataka which will facilitate famers 

In July, 2022, the Agriculture Ministry launched 

produce wherein farmers will be facilitated to sell 
the produce outside their state borders. The PoP 

markets, buyers and service providers and bring 

of improving price search mechanism and quality 



Kurukshetra       November  202240

under POP that facilitate various value chain services 

creates a digital ecosystem for farmers who are 

Through e-NAM, GPS based e-NAM Mandi 

e-NAM mandi using GPS based mandi locator 
feature through e-NAM mobile app. According to an 

easily locate and reach the selected mandis and sell 

of e-NAM mandi as well as non e-NAM mandi 
on e-NAM mobile app. prior to even going to the 
mandi. Currently, the e-NAM portal is available in 

Tamil, Telugu, Punjabi, Odiya, Dogri, Malayalam and 
Kannada and English to facilitate farmers to use 
e-NAM in the language of their choice.

PM KISAN Digital Payment

annually in three installments is directly transferred 
into the bank accounts of the eligible farmers 

to agriculture ministry data, since its launch in 

under the PM-KISAN. More than Rs 2 lakh crore 
has been transferred to about 11.37 crore eligible 
farmers through this scheme. Farmers can do their 

portal.

The PM-KISAN mobile app was launched to 

broaden the reach of the scheme where farmers 

Aadhaar card and also check the history of credits 
to their bank accounts. A database is being created 

eligible farmers for PM-KISAN and other schemes 
and farmers' welfare schemes to be launched in the 

including Aadhaar, bank account of farmers and 
the land records of farmers will be linked with their 
records. The land records of the States will have to 
be digitally converted to create the database.

AGMARKNET portal

and private sector investments Services are 
provided through AGMARKNET portal which is a 
G2C e-governance portal that caters to the needs 
of various stakeholders such as farmers, industry, 

in the agricultural produce markets spread across 
the country.
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in NHM where-in total transparency has been 

through DBT.

Agriculture Infrastructure Fund

To mobilise a medium - long term debt 

for post-harvest management Infrastructure and 

infrastructure in the country. Financial assistance is 

fund also allows convergence with other schemes so 

schemes can also be availed along with AIF. The total 
size of the fund is Rs 1 Lakh crore. All loans upto 

years.

The Government has recommended soil test 
based balanced and integrated nutrient management 

manuring, in-situ crop residue recycling etc. of 

neem coated urea and growing leguminous crops 

technologies are also advocated. Integrated 
Nutrient Management has been promoted through 

Soil health card provides nutrient status of the 

to maintain good soil health that results in increase 

of the country, so as to provide a basis to address 

Health Card Portal is available where farmers can 
track soil samples.

Kisan Suvidha App

Development of Kisan Suvidha mobile 

to farmers covering range of issues – weather 
forecast, extreme weather alert, market price of 

major crops, agro advisories, soil health card, soil 

and government schemes. Besides, Pusa Krishi 

technologies developed by the Indian Agricultural 

185 technologies.

To promote the use of drones in agriculture, 
the Department of Agriculture and Farmers Welfare 

 

expenditure is provided under sub-mission on 

provided grants of 75 percent for purchase of drones 

order to provide agricultural services through drone 

maximum of Rs. 4.00 lakhs is also provided for drone 
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entrepreneurs.

ICAR has also compiled more than 100 
mobile apps developed by ICAR, State Agricultural 

These mobile apps developed in the areas of crops, 

natural resources management and integrated 

advisory services, etc. The Government is providing 

the registered farmers through SMSs.

The government’s thrust has been on the use 
of new technology in agricultural research. The 

note, Indian Council for Agricultural Research 

The Government, during 2020-21 and 2021-
22, had allocated funds to the tune of Rs 1756 crore 
and Rs. 2422 crore to the states for introducing new 

block chain, remote sensing and GIS etc in agriculture. 
Further, the Government also allocated Rs. 7302 crore 

to ICAR for undertaking Research and Development 
in Agriculture for developing new technologies, their 

The Government has accorded due focus on 

market access to farmers. Adequate emphasis 

of FPOs to improve their bargaining power. 
Development of infrastructure has also been given 

 High-yielding, cost-saving, disease, pest 
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agriculture developed by ICAR have played 

Farming Systems Models developed by ICAR have 
also enabled farmers to enhance their income and 

provided to States by ICAR, are also helping farmers 
to increase their incomes.

agriculture faculty besides 82 All India Coordinated 
Research Projects and Network Projects, each having 

systems of the world.

from a commodity-based to farming systems 

models developed by ICAR are demonstrated 

all over the country.

Security

ICAR has developed a clear roadmap for next 
10 years harnessing the power of science and 

of our people, farmers’ prosperity and to enhance 
the natural resource base to promote inclusive 
growth and sustainable development of the Indian 
agriculture sector. The focused areas of research 

transfer systems.

To ensure that the newer technologies like 

are demonstrated and disseminated through central 
and State Government agencies, KVKs and through 
private sectors through licensing. 

The governments’ thrust has been to help 
farmers accessing latest farm technologies as well 
as new varieties of seeds to ensure that farmers’ 
income get a boost and sustained in coming 
years besides ensuring that India remains self-
reliant in production of most of the agricultural 
commodities. 
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and increase the effectiveness of  their development efforts through informed decision making to achieve the objectives 

genetic engineering, quantum computing and more.), it is essential to use technology to bridge the gap between skilled and 
unskilled labour.

Technology and Innovation in Rural Economy

ndia is a land of villages and more than 
sixty nine percent1

truth of it. In many ways, the rural areas have 

importance to the rural sector. So are the expansion 

much remains yet to be done. Technology for 

I
employment, recycling wastes to create value-

energy, climate change and decentralised techno-

In fact, Science and Technology can develop in 

The technological advancements empower these 
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development in rural areas. Agriculture, is the 
mainstay of India’s rural populace. 

resources and environmental impact through 

Science and Technology can contribute greatly 

of Stakeholders’ that generate and exchange 

inputs for informed decision-making are playing an 

into knowledge systems. In fact, if well managed, 

processes that may lead to learning networks.

The Government of India has rolled out 

and agri-tech to skill development that cater to 
nearly 506 million2 people living in rural regions. 
It is admirable to see that the central and state 
governments are united with a vision for the 

has helped the rural areas improve their growth 
prospects and the policymakers support reforms 

data from the consumer pyramid household 
survey shows the share of agriculture in total 

highly apposite to work shoulder-to-shoulder to 

advancements in agriculture. In April 2016, the 

that integrates agricultural markets pan-India with 

aids farmers and traders to view all Agriculture 

asymmetry between buyers and sellers through 
technology. The number of registered farmers has 
risen to 1.66 crores, while 1.31 lakh traders transact 

the districts in the country, the Government of 

mapping the aquifers and characterising them in 

of digital technologies and drones to propel growth 

help scale up precision farming massively. 

use technology to bridge the gap between skilled 
and unskilled labour. As more and more men 

of agriculture is being borne by women who now 
have to perform highly labour-intensive jobs on 

credit, inputs, and markets. 
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and low density that have been roadblocks in 
building long-term and sustainable rural economies. 

scale, wherein skilled individuals from rural areas 

of unique sorts of products and services, and 

advancements can lower trade expenses, allowing 
rural areas to tap into new markets. Rural goods 
and services are likely to reach more distant 
markets at a lesser cost and at faster pace than they 
are now, thanks to new technologies. Driverless 
vehicles, for example, can operate 24 hours a day 

Drone-based deliveries are also expected to be 

populated by high rise buildings, making it easier 
for drones to maneuver. This type of delivery 
system can help rural regions overcome geography 
and infrastructure challenges.

In rural economies, new technology can also 
help to improve the entrepreneurial business 
environment. Cross-border e-commerce or 

and SMEs looking to sell in worldwide markets. 

manufacturing, for example, 3D printers, have 

to create items and standard parts according to 

their dependency on imports. 

Over the last few years, especially, on account 

inclusivity in the country has gained pace. Modern 

remote and marginalised regions and individuals. 

their cost, increasing customer reachability 

inclusion in rural areas, are going on. For instance, 

launched by the Government of India, aims at 

3 
has been transferred through this mode as of 

the unique Aadhaar ID programme, has not only 

been instrumental in increasing transparency and 

One of the important schemes for technology 
enabled rural development is Technological 

providing long-term core support to science-based 

rural and other disadvantaged areas to promote 
and nurture them as "S&T Incubators" and 

unorganised workers who are not member of 

for the Shramik Yojana and acquiring an e-Shram 

1772504 gram panchayats have already been linked 

between gram panchayats and blocks.
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India’s mission mode project, serve as the 

living in rural and distant areas of the country. It 
is a pan-India network that caters to its regional, 

in land records to develop an appropriate 

requirements as deemed necessary and proper.

entrepreneurship development is the sine-qua-

rural India. Rural India is becoming digitally savvy, 
with smartphone and internet usage increasing 30 

classes during the pandemic were a major catalyst for 

they forced many new users to explore advanced 

in the cost of technology access as well. Data costs 
have decreased 64 percent over the last three 

for processes like opening bank accounts and 

subsidies. The Pradhan Mantri Jan Dhan Yojana 
5 bank accounts 

already opened as of August 2022, has made 

India mission of GOI. Evidences clearly suggest an 

women have control over their bank accounts, 

overall economic decisions. The Reserve Bank of 
India set up an Rs. 345 Cr Payment Infrastructure 
Development Fund to create 30 lakh digital-
payment touch points every year. 

partnering with emerging players. Several global 

In the next few years, India’s food and 
agriculture ecosystem will be on the cusp of massive 

agriculture with new farming models, advanced 
agri-tech services, and new food products. In the 
last six years, several start-ups have emerged to 

marketplaces, precision farming, processing and 
storage. For example, new players like Ninjacart and 

which can cause 17 percent to 22 percent leakage 

farm to mandi.

Technology is streamlining access to FPOs and 

transparency. For example, WhatsApp groups have 

reaching farmers. When ITC partnered with NITI 

programme, they had built upon their e-Choupal 

be major facilitators for increasing engagement. 

areas that have been cash-strapped due to  lower 
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far as access to credit in rural areas is concerned, 

subsidises the deployment of payment acceptance 

data also helps lenders predict bumper crops 

and medium enterprises, housing, insurance, and 

technology and innovative strategies can address 

have the capacity to measure, transmit and assess 
a large amount of data in real time, at low cost 
and easy access, it is becoming easy to radically 

concept is fast gaining ground, there is a 

Since the small farmers do not have access to 
low cost funds, their credit history is generally 
poor, they are not capable of developing Business 

and private players to increase investment in 
post harvest infrastructure like warehousing and 

to aid farmer groups and private players to invest 

normally taken by virtue of habit rather than 
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companies like Skymet Weather and IBM Weather 
Companies, are no doubt laudable. 

Finally, the most important is the building of 
trust with farmers so that they can readily adopt 

and trusted players. 

Technology will be paramount in achieving the aim 
of rural development as it is the most important 

determine whether the technology is in harmony 

will be able to achieve the goal of sustainable 
development. Technologies should be used in a 
sustainable manner and only to the extent that they 
do not interfere with the nature and ecosystem. 
The key to a developed and prosperous village lies 

which are in harmony with nature.
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