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Introduction
Information and Communication Technology, referred in short as ICT, is an umbrella 

term that includes all technologies for the manipulation and communication of information. 
It has been commonly adopted in present society due to increasing awareness. Information 
technology has revolutionized educational, agricultural, manufacturing, medicine, 
business, and governance sector in India and other parts of the world.

Information Technology (IT) is closely linked to ICT, especially in educational and political 
issues. ICT covers various forms of media like television, radio, mobile phones, land 
telephones, cameras etc.

India has shown tremendous growth in the field of Information and Communication 
Technology (ICT). The technology has become handy in providing various services at the 
doorstep of the person living in the remotest of the areas for example ICT has enhanced 
efficient delivery of banking services and plugged leakages in public distribution system. 
The country has gained edge worldwide in this field, leveraging its large pool of skilled 
manpower in ICT because of which India has become a global hub of outsourcing of software 
and IT enabled services. Presently the country has a daunting task of skilling the nitty-
gritty of ICT to the vast population living in rural areas so that they can reap the benefits 
provided by the technology.

Application of ICT
Telemedicine

The World Health Organization (WHO) defines Telemedicine as, “The delivery of health 
care services, where distance is a critical factor, by all healthcare professionals using 
information and communication technologies for the exchange of valid information for 
diagnosis, treatment and prevention of disease and injuries, research and evaluation and 
for the continuing education of healthcare providers, all in the interests of advancing the 
health of individuals and their communities.”

Telehealth is the use of electronic information and telecommunications technologies to 
support long-distance clinical health care, patient and professional health-related education 
and training, public health and health administration.

Advantages of Telemedicine
	� Increased Access: Patients in rural areas can obtain specialty services more easily. 

Similarly, patients who live in federally designated underserved areas have increased 
access to primary, dental and mental health care.

	� Convenience: Patients do not have to take time away from work for an appointment. 
There is also no travel time or associated expenses, such as paying for gas or child care.
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	� Encourage Healthy Lifestyle Choices: Telemedicine allows providers to encourage 
their patients’ healthy lifestyle choices, such as smoking cessation.

	� Reduced Cancellations or No-shows: Because of its convenience for patients, 
telemedicine can reduce the number of cancellations or no-shows. Providers can reach 
out prior to or at the appointment time if the patient forgot about the appointment.

Disadvantages of Telemedicine
	� Technical Training and Equipment: Providers need to be trained on how to use 

telemedicine equipment. There are also the associated costs of the equipment, such as 
integrated telemedicine carts and encounter management software, to consider. The 
startup cost of implementing telemedicine may be especially prohibitive to rural facilities.

	� Licensing Issues: Certain states may require providers who practice telemedicine 
across state lines have a valid license in the state where the patient is located.

	� Inability to Prescribe Medications: Many states generally do not allow online 
prescribing (not to be confused with e-prescribing) without an established relationship 
between the physician and patient. A physical examination or evaluation may be required 
before a physician can write a prescription for a patient, but there are inconsistencies 
in state laws as to what constitutes a physical examination.

Significance of Telemedicine in India
In India, though the healthcare sector is seeing a giant leap in providing services to the 

consumers, it has still not been able to expand its market in rural areas. Around 75 percent 
of the rural population is struggling with insufficient infrastructure and technological 
awareness. In such a scenario, where penetration of healthcare services hardly lives up 
to the mark, the concept of telemedicine makes so much sense. Access to qualified 
healthcare providers, specialized consultation, timely diagnosis, accurate prognosis, 
effective course of treatment, and lots more can benefit rural folk and bring down the 
disparity in healthcare offerings between the rural and urban areas. In recent years, there 
have been some positive initiatives from the state and central government in this regard.

Middle class in urban India, who has access to world-class hospitals and treatment 
facilities, but is pressed for time, has plenty to gain from telemedicine. Through real-time 
interactions via video-conferencing solutions, that capture patient and disease-related 
information through dictation, photos, videos, radiology, etc., for later reference, patients 
can reap the benefits of an actual visit to the doctor without having to do so. Not just 
consultation and treatment, many other services can be fulfilled through telemedicine, 
which brings together the best of both worlds – medicine and telecommunication. 
Dissemination of specialized knowledge among the medical community through advanced 
networks, technology enabled peer-to-peer reviews, emergency medical consultations during 
an epidemic or crises, and many others can be achieved with digital healthcare facilities.

Telemedicine practices and solutions aren’t limited to general medicine or those that 
need a physician. The efforts by some of the health care majors in the country have borne 
fruit in specialties such as paediatrics, orthopaedics, dermatology, radiology, cardiology, 
neurology, oncology, HIV, and internal medicine. The support rendered by the national 
and state governments, their subsidiary concerns, and allies such as the ISRO have 
contributed a great deal to facilitate the development of telemedicine as a well-
recognized field.
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Way Forward
According to a study conducted by Assocham, India’s telemedicine market, which has 

been growing at a compounded annual growth rate (CAGR) of over 20 percent, is slated 
to cross $32 million mark by 2020. The big names aside, a quick look at most new entrants 
or startups functioning in the digital healthcare space will tell you how lucrative the space 
is. With most of them having received at least their seed or Series A capital from investment 
majors from India and around the globe, the foray into this space seems bright and 
promising. From online appointment booking to tele-consultation, patient management 
systems, online pharmacies, in-home health care, genome-focused R&D, consultation in 
alternate medicine, and cloud-based health information systems, they cater to a wide 
range of healthcare needs of the young and the old.

Other opportunities that can be tapped include solutions that bring down consultation 
time, cut down costs, employ digitalization to maintain patient records, use smart devices 
and health monitors for quick and effective diagnosis, use genomics for personalized 
treatment, and employ mobile apps for health education. The current technology 
penetration, growing population, advancing economy, and accelerating healthcare industry 
are all responsible for the increased demand in digital healthcare. The momentum being 
gained in the sector is indeed a reckoning that the time’s right and bright for India to 
embark on a journey in the direction of telemedicine. It’s time to plug the holes with new-
age models and solutions that bring quality and affordable healthcare to the forefront 
through seamless technologies.

Tele-education
Tele-education can be defined as “education in which students receive instruction over 

the Internet, from a video, etc., instead of going to school”. Also known as E-learning, it 
“comprises all forms of electronically supported learning and teaching. The information 
and communication systems, whether networked learning or not, serve as specific media 
to implement the learning process.

Advantages of Tele-education
	� Interactive: With digital education, classroom teachings have become more fun and 

interactive. Children tend to be more attentive. They are not only listening, but also 
viewing it on the screen which makes their learning all the more effective. Here, sounds 
and visuals go hand-in-hand, which is easy for the child to grasp.

	� Attention to Details: Interactive online presentations or practical sessions in 
educational content through interactive screen time help the students to pay more 
attention to details which enable them to complete their activities on their own.

	� Quick Completion: Using tabs, laptops or notepads, instead of pens and pencils, 
motivates children to complete their tasks quickly.

	� Vocabulary: Active online screen time helps students develop language skills. By reading 
e-books or accessing study materials online, they learn new words and expand 
their vocabulary.

	� Learn at One’s Own Pace: Many a times, a student hesitates to ask a question to his 
teacher in classroom training. But with digital education, even if he does not understand 
anything at one go, he can attend the recorded sessions to clear his doubts. Technology 
enables a student to learn at his own pace.
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	� User-friendly: The best thing about digital education is that it is user-friendly. You 
can very well access your curriculum wherever you are. You can learn on the go. Even 
if you miss certain classes, you can access the class notes and download files from the 
school website.

	� Learning by Self: Also, nowadays, online study materials are easily available. Even if 
the entire education system is not digitalized, yet students can leverage the power of 
digital content depending upon their capabilities. So students, can access exclusive 
online study modules of various subjects, which can help them to enhance their 
knowledge even without a teacher.

	� External Guidance: With online education, students can even further connect with 
distant counsellors and faculty to seek guidance or resolve queries.

Disadvantages of Tele-education
	� Expensive: First of all, it is expensive. That is why we see that most International 

schools and schools that have digital education are far more expensive than the regular 
schools.

	� Infrastructure: To have digital education means, you need to have a proper infrastructure 
not only in schools, but also at homes, particularly affordable broadband.

	� No Fixed Schedule: Online learning requires much better management and rigid 
schedules, whereas in traditional classroom training, everything is as per a fixed schedule.

	� Reduces Creative Abilities: Getting all answers on the net easily also reduces the 
children’s own creative abilities.

	� Lazy Approach to Studies: This may lead to poor study habits and can develop in 
children a lazy attitude. Digital education can also make children forget the basic way 
of studying. Even for simple problems and homework, they are used to seeking help 
from the net.

EDUSAT
	� EDUSAT is a geosynchronous satellite meant for distant classroom education from 

school level to higher education. This was the first dedicated “Educational Satellite” 
to provide the country with satellite based two way communication to classroom for 
delivering educational materials.

	� EDUSAT had manifold objectives like: supplement the curriculum-based teaching, 
imparting effective teacher training, providing access to quality resource persons and 
new technologies, and taking education to every nook and corner of India.

	� EDUSAT provided connectivity to schools, colleges and higher levels of education and 
also supported non-formal education including development communication.

	� The networks implemented under EDUSAT programme comprised of two types of 
terminals, namely, Satellite Interactive Terminals (SITs) and Receive Only Terminals 
(ROTs). 

	� The EDUSAT (GSAT-3) satellite provided its services till September-2010, supporting 
Tele-education, Telemedicine and Village Resource Centres (VRC) projects of ISRO. 
After its decommissioning, the traffic of Tele-education networks was migrated to 
other ISRO satellites such as INSAT-4CR and those in Ext. C-band networks were 
migrated to INSAT-3A, INSAT-3C and GSAT-12. Migration of remaining few networks 
is in the pipeline.
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ICT in Agriculture
In the major developing economies, the agriculture sector is facing major challenges of 

enhancing production in a situation of dwindling natural resources necessary for 
production; ITC plays an important role in stating these challenges.The benefits of ICT in 
agriculture include updated information on agriculture related issues such as new varieties 
release, new threats, weather forecast, pricing control, warning alerts, etc. However, market 
information on prices for commodities are live intimidated with the use of ICT.
	� Agrisnet: It is a comprehensive web portal to broadcast relevant information to farmers, 

which was initiated and funded by the Ministry of Agriculture, Government of India. It 
has the following goals:
	z Providing information to the farmers on quality of the inputs and its availability
	z Disseminating information of various government schemes and recommending 

fertilizers after soil testing
	z Providing information on latest technologies for increasing productivity in agriculture.

	� Digital Mandi: Digital Mandi is an electronic trading platform for facilitating farmers 
and traders to sell and procure agricultural produce beyond the geographical and 
temporal limitations effortlessly. Various financial institutions also participate in online 
trading of agricultural output to remove cash crisis.

	� aAQUA (Almost All Questions Answered): aAQUA is a multilingual online system that 
facilitates farmers by advising them, solving their problems and answering their 
questions related to agriculture. Farmers have to register on aAQUA platform online 
or telephonically. After that, they can post their queries on the portal, for which they 
get answers shortly.

ICT in e-Governance
e-Governance is the application of Information and Communication Technology (ICT) 

for delivering government services, exchange of information communication transactions, 
integration of various stand-alone systems and services between government to citizen, 
government to business, government to government, government to employees, etc.
	� The goal of Government-to-Citizens (G2C) is to offer a variety of ICT services to citizens 

in an efficient and economical manner, and to strengthen the relationship between 
government and citizens by using technology. The G2C framework allows citizens to 
message directly to public administrators for any issues. Using this framework, Mundane 
services such as change of name or address, applying for services or grants, or 
transferring existing services are more convenient.

	� Government-to-Business (G2B) is the e-governance model that refers to government 
providing services or information to business organization. Government uses B2G model 
website to approach business organizations. Such websites support auctions, tenders 
and application submission functionalities.

	� Government-to-Employees (G2E) is the e-governance framework which uses various 
online tools, sources, and articles that help employees maintain communication with 
the government and their companies. E-governance with employees allows learning 
technology in one simple place through online system. The benefits of government to 
employee expansion include E-payroll. E-benefits, E-training, etc.



6

Science & Technology

ICT in e-Banking
	� Traditional banking system was a very tedious process. ICT in Banking helps customer 

to open accounts, check balance, money transaction, pay bills, and print statements 
through online. Most of the banks offer online banking and some banks offer Internet 
only banking.

	� Banking process can be performed 24 hours without any time limitations. The online 
bank reduces the work of man, no need of standing in queue, it is a time consuming 
process.

	� e-Banking is the future of banking system; e-banking will involve new products and 
services that were not feasible in traditional banking models. The Internet banking also 
became more workable for the purpose of e-banking systems.

ICT in e-Commerce
	� e-Commerce is a transaction of buying and selling of goods and services through a 

network that is the internet. e-Commerce includes internet marketing, chain 
management, transmitting of data and funds, online shopping etc.

	� e-Tail is another source used for the transaction process in online shopping. Online 
shopping includes purchase of books, music, in the form of digital distribution. These 
transactions may occur between business to business, consumer to consumer, business 
to consumer and vice versa. The benefits of e-commerce are easy accessibility, availability 
of goods and services, accessing speed, anywhere access, shipping, etc.This system 
grows mainly for its secure e-commerce.

Supercomputers
A supercomputer is a computer that performs at or near the currently highest operational 

rate for computers. Traditionally, supercomputers have been used for scientific and 
engineering applications that must handle very large databases or do a great amount of 
computation (or both).

Use of Supercomputers
Supercomputers play an important role in the field of computational science, and are 

used for a wide range of computationally intensive tasks in various fields, including 
quantum mechanics, weather forecasting, climate research, oil and gas exploration, 
molecular modelling (computing the structures and properties of chemical compounds, 
biological macromolecules, polymers, and crystals), and physical simulations (such as 
simulations of the early moments of the universe, airplane and spacecraft aerodynamics, 
the detonation of nuclear weapons, and nuclear fusion). Throughout their history, they 
have been essential in the field of cryptanalysis.

Advantages of Supercomputer
	� Decreasing Processing Time: The primary advantage that supercomputers offer is 

decreased processing time. Computer speed is commonly measured in “floating point 
operations,” or “FLOPS.” Average home computers can perform up to a hundred billion 
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of these operations per second, or 100 “gigaflops.” Supercomputers, however, are tens 
of thousands of times faster, meaning that calculations that would take your home 
computer hours or days can be solved by a supercomputer in a matter of seconds.

	� Solving New Problems: The sheer processing power of supercomputers means that 
they can be used to do things that ordinary computers simply couldn’t handle. For 
example, weather forecasting is highly complex and requires extremely sophisticated 
algorithms. Only supercomputers have the ability to perform these calculations in a 
timely fashion. Supercomputers have also permitted great strides in filmmaking and 
special effects. Pixar uses a supercomputer with more than 1,000 individual CPUs; 
even using this computer, each frame of their movies can take up to 90 hours to render.

	� Lowering Costs: By decreasing the amount of time needed to complete processing 
tasks, supercomputers can lower costs, saving money in the long run through increased 
efficiency. For this reason, some companies specialize in renting supercomputers to 
clients who don’t need a full-time computer, but do need occasional bursts of processing 
power. Supercomputers can also lower costs by allowing engineers to create computer 
simulations that remove the need for expensive, high-precision physical models or 
testing environments.

	� Improving Safety: Beyond CGI and scientific applications, supercomputers can also 
help to make the world a safer place. Simulations or tests that would be difficult or 
extremely dangerous in the real world can be performed on a supercomputer instead. 
For example, nuclear weapons must be tested to make sure that they function. Without 
supercomputers, the testing process would have to involve detonating a nuclear bomb; 
super computers allow engineers to obtain the same results without running the risks 
of an actual detonation.

Disadvantages of a Supercomputer
	� Storage and Bandwidth: Researchers use supercomputers to do work with enormous 

sets of data which they process at a high rate while generating increasingly large 
amounts of additional data, such as when scientists work on weather forecasting or 
simulate nuclear bomb detonations. A disadvantage is that supercomputers require 
massive external storage drives whose bandwidth is fast enough to accommodate the 
data being analysed and produced. If storage and bandwidth can’t keep up with the 
data flow, the supercomputer will not be able to work at its full capacity.

	� Maintenance and Support: Supercomputer systems are built by connecting multiple 
processing units and can require large rooms to store them. The large number of 
processors give off greater heat than standard computers, which is a disadvantage 
because they require a cooling infrastructure. The supercomputer also needs software 
to monitor how it is used and to detect failures, and a larger than typical support staff 
to administer and support the computer, its external storage and high-speed network.

	� Cost: A supercomputer that can simulate the location of potential oil deposits or the 
progress of various permutations of a hurricane system can cost a lot of money, which 
could be a disadvantage if your organization must work with a limited budget. For 
example, an IBM Watson supercomputer costs about $3 million, according to 
Computerworld magazine.
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