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Innovation: Making a Difference 
 

 When Archimedes cried ‘Eureka’! It was not just an expression of excitement on a new discovery, 
but a statement on the entire experience of innovation and discovery. 

 Innovation has been at the heart of all progress of mankind – be it the discovery of fire, the wheel, 
weapons for hunting, and the idea of agriculture – each one developed from an idea or 
observation. In recent times also, innovations have taken place in almost every sphere touching 
mankind. Agriculture, space science, bio-technology, health care, education etc. - every sector has 
benefitted by innovation. 

 Obviously, the lead in innovations has been taken in the field of science and technology. Many of 
these innovations are deeply connected with the lives of the common man. Innovations in health, 
like discovery of DNA profiling, stem cell research, organ donations, heart transplants etc. have 
actually been lifesaving. 

 The Green Revolution was an innovation that helped convert India into a food sufficient nation 
from a food scarce nation which had to depend on supplies from aboard to feed its hungry 
population during the initial years after gaining independence. Other innovation in agriculture over 
the years have promoted farmers’ welfare and ensured increased productivity. 

 Space science is another area which has seen a number of innovations. Innovations in satellites and 
launch vehicles have further boosted India’s efforts to earn its rightful place in the comity of 
nations. These innovations have secured benefits in various fields such as telecommunications and 
rural connectivity. 

 The thrust of the Government on promoting innovation can be seen in many policies and 
programmes covering various sectors. The Ministry of HRD’s initiatives like MHRD Innovation Cell 
(MIC), Atal Ranking of Institutions of Innovation Achievements (ARIIA), GIAN and SPARC are all 
aimed at promoting innovation in young minds. Similarly, programmes like MUDRA and ASPIRE 
have tried to create a spirit of entrepreneurship through innovative ideas among entrepreneurs. 
Financial inclusion initiatives like Jan Dhan Yojana and various innovative pension schemes are 
aimed at benefitting the common man. 

 Specific innovative programmes like Atal Innovation Mission and innovation in public systems like 
the BHIM App, e-Nam etc. have also contributed to the innovative spirit in India. The Metro Rail is 
one of most innovative modern transport systems and has made a huge difference to the public 
transport system. 

 There is no doubt that innovations have made a difference to society from times immemorial. But 
they should not be restricted to individual efforts of scientists and researchers alone. 

 The innovative spirit in each one of us has to be nurtured from the very beginning and young 
minds taught to think out of the box rather than just get through with rote learning. 

 This calls for a reformation in the education system as also changing the mind set of parents and 
the society at large. Collective efforts by all relevant stakeholders can make all the difference. 
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Scientific Innovations in the Service of Society 

Introduction 
 Technology form the subtext of human development. History is replete with instances of 

technology serving as catalyst in the grand narrative of human development. From basic necessities 
like food, air, water, clothing and shelter, to structural requirements like security, technology has 
played a tremendous role in every field of human growth and survival. 

 Over the, years, the world has witnessed various innovations happening in the field of science and 
technology (S & T) which have made significant difference to the lives of the common man. 

 The innovation of the transistor could be viewed as one of the most significant innovations of the 
modern era. 

 The presence of the transistor has brought a revolution to the field of electronics and computing. 

Historical Perspective 
 Manifestation of various technological developments have resulted in various industrial 

revolutions since 17th/18th century onwards. The beginning of the industrial revolution had British 
industry at the centre. 

 Slowly industrialisation spread from Britain to other European countries like Belgium, France and 
Germany and then to the United States.  

 By the mid—19th century, industrial progress had happened mainly in Western Europe and the 
north and northeast of the United States. It was the period when United States was emerging as a 
major global industrial centre. 

 In Asia, countries like Japan, in the later part of 20th century, South Korea contributed much 
towards the industrial revolution. 

 However, during the last few decades, one country that has shown remarkable progress towards 
industrialisation in China. 

 Countries like Israel and India are known to have made some contributions too, with Israel playing a 
major role in the realm of technology development.  

 The main features of these industrial revolutions are as follows: 

 The first Industrial Revolution: 1760-1840. It was a period which witnessed the emergence of 
steam engine, textile industry and mechanical industry. 

 The Second Industrial Revolution: 1870 - 1914. The revolution was about emergence of railways 
and steel industry. 

 The Third Revolution: 1969 - 2000. Electric engine, heavy chemicals, automobiles and consumer 
durables made their presence felt during this period. 

 The Fourth Revolution: The digital revolution, since 2000 or a few decades prior. 

 This is an ongoing phase of this industrial revolution which has also been called as industry 4.0. 

 At the same time there are various other S&T innovations which are leading the progression of this 
Industrial Revolution. 

Innovation in Various Sectors 
 Biology, Biotechnology, Pharmacy and Medicine are the areas which have witnessed various 

important innovation over the years. 

 Particularly, all these innovations matter much to humanity because they have helped to increase 
the life expectancy of humans, have also found cures to various diseases and have overall assisted 
to make humans healthier. 
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 Invention of penicillin during 1928 by the Alexander Fleming could be considered as the beginning 
of the modern era of medicine. 

 The discovery of DNA (deoxyribonucleic acid) has totally revolutionized the field of biology and 
demonstrated that this discovery wold help humans to resolve various challenges beyond medicine. 
Today, DNA profiling has major utility for confirming if people are related to each other 
(parenthood testing). It also helps the law enforcement agencies towards solving crimes. 

 Apart from these important discoveries, the research on the steam cell is also an important 
innovation. 

 In, addition, various innovations in the organ donation field which assist to replace (repair) eyes, 
lung, heart, kidney, liver, pancreas or intestine have helped human race immensely. 

 In the power sector, from nuclear power to solar power to space based solar power to biofuels, 
various clean options have been made available. 

 A major innovation with regard to wind turbines is getting discussed where a start-up is working on 
an environmentally friendly aero-generator which needs no blades. 

 Another interesting technology for energy generation is by using nuclear fusion reactors. Presently, 
much work is happening in the arena of development of nuclear fusion reactors. 

Innovation in Modern Technology 
 Today, with the developments taking place in the additive manufacturing (AM) sector it is 

expected that a major change is at the doorstep of global manufacturing processes. This technology 
which is commonly known as 3D printing is a mechanism of direct digital manufacturing. 

Internet of Things 
 Internet is the single most technology which has helped to change the face of the world within a 

few years. This one innovation has actually led to various other innovations. 

 Internet has changed various practices of human survival from education to healthcare to nature of 
doing business including financial transactions. 

 Internet 2.0 is expected to bring in major changes in the present day setup of doing various things. 

 Internet of things (IoT) is considered to be simply a means of connecting different sensors to a 
network. 

 Technologies like Fog computing, Distributed computing, Cloud computing, Big data and Block-
chain are expected to impact the future of IoT. 

 Artificial Intelligence (AI) is another technology which has been there for many years and is 
presently found making a lot of impact on the developmental cycle in various disciplines. 

 Issues of ethics do get raised in regard to the applicability of AI. However, globally it has observed 
that AI could bring in various advantages in many fields associated with human growth and 
progress. 

 Broadly, it could be argued that AI and Internet 2.0 could decide on the future of the world. 

Conclusion 
 Largely, technology could be said to have evolved as a response to the various requirements of 

society and it is expected that the S & T innovations happening in the future too would help 
humans to live more peacefully and happily. 

 

Question: 
 
1) Disruptive technological innovation will enable India to transform itself. Discuss.  
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Capitalizing on Technology for Farmer’s Welfare 

 Farming is both a way of life and means to livelihood for nearly 60% of our population, a majority 
of whom are women and youth.  

 The basic difficulties of farmers can be overcome only if integrated attention is given to pricing 
procurement and public distribution. 

 The reports of the National Commission on Farmers (NCF) give a clear sense of direction to shaping 
the future of agriculture based on farmers’ welfare. The government of India has already changed 
the name of Agriculture Ministry to Ministry of Agriculture and Farmers’ Welfare. 

 Wheat production in India has gone up from 7 million tonnes in 1947 to over 100 million tonnes in 
2018. Such an impressive progress has been rendered possible due to interaction between 
technology and public policy. 

 Technology has been mainly in the field of designing new plant architecture characterised by 
resistance by lodging and ability to transfer more of photosynthesis to grain formation. 

 Many innovations have taken place in the effective use of genetic knowledge for improving the 
productivity and profitability of the crops. 

 Genetic modification has made it possible to transfer genes across sexual barriers. 

 Gene editing technologies have become available which can help to achieve directed mutagenesis. 

 Breeding helps to develop strains with higher yield potential. However for achieving higher yield we 
need interaction between technology and public policy. 

 New scientific innovations, farmer friendly economic policies and farmer’s own enthusiasm to 
take to new technologies are all important for achieving the desired goal of quantum jump in 
production. 

 Progress in technological innovation has become more rapid. What is however, important is to 
understand the risk and benefits associated with new technologies. 

 Pesticides including DDT can result in long term harm because of their long residual toxicity. This is 
why, before taking the new technology to the field, it is important that they are assessed for their 
positive as well as potentially negative effects. 

 New innovations are essential to overcome new challenges like those arising from climate change. 

 More anticipatory research will be needed to ensure that our farmers are able to increase 
production under conditions of rising temperature and frequent floods. 

 The future belongs to nations which give importance to grains rather than guns. 

 Genetic engineering technology has opened up new avenues of molecular breeding. However, their 
potential undesirable impacts will have to be kept in the view. What is important is not to condemn 
or praise any technology, but choose the one which can take us to the desired goal sustainably, 
safely and economically. 

 The National Commission on Farmers (NCF) made the following goals for ensuring sustainable 
agriculture and food security: 

 To improve the economic viability of farming by ensuring that farmers earn a “minimum 
net income”, and ensure that agriculture progress is measured by the advance made in 
improving that income. 

 To mainstream the human and gender dimension in all farm policies and programmes 
and give explicit attention to sustainable rural livelihoods. 

 To complete the unfinished agenda in the land reforms and to initiate comprehensive 
asset and aquariun reforms. 

 To develop and introduce a social security system and support services for farmers. 
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 To protect and improve the land, water, biodiversity and climate resources essential for 
sustained advances in the productivity, profitability and stability of major farming 
systems. 

 To foster community – centred food, water and energy security systems in rural India 
and to ensure nutrition security at the level of every child, woman and man. 

 To introduce measures which can help to attract and retain youth in farming by making 
it both intellectually stimulating and economically rewarding. 

 To restructure agricultural curriculum and for enabling every farm and home science 
graduate to become an entrepreneur and to make agricultural education gender 
sensitive. 

 To make India a global outsourcing hub in the production and supply of the inputs 
needed for sustainable agriculture, and products and processes developed through 
biotechnology and Information and Communication Technology. 

 During the last four years, several significant decisions have been taken to improve the status and 
income of farmers. Some of them are: 

 Designating the Ministry of Agriculture as Ministry of Agriculture and Framers’ Welfare as 
the measure of agriculture progress. 

 Issue of Soil Health Cards (SHC) to all farmers to promote the adoption of balanced 
nutrition. 

 Promoting micro-irrigation through the Pradhan Mantri Krishi Sinchayee Yojana (PMKSY).  

 Conservation and sustainable use of indigenous breeds of cattle through a Rashtriya Gokul 
Mission. 

 The creation of Gramin Agriculture Markets (GrAMs) will provides scope for direct sales to 
consumers in both retail and bulk form. 

 Electronic Negotiable Warehouse Receipt (eNWR) system for increased institutional credit 
to the farm sector. 

 Determination of Minimum Support Price (MSP) based on the recommendation of the NCF. 
Assured procurement at MSP of more crops. 

 Integration of protein rich pulses and nutri-rich millets into welfare programmes including 
Public Distribution System (PDS), mid-day meals, ICDS etc. 

 Increase in the income of farmers through activities like apiculture, mushroom cultivation, 
bamboo production, agro-forestry, vermin-compost and agro-processing for generating 
additional jobs and income for farm families.    

Anticipatory Research in an era of Climate Change: 
 There are several reports in the media about the bioshield function of mangrove forests along 

coastal areas. Mangroves have helped to save both lives and livelihoods particularly of fisher and 
coastal communities. 

 The beneficial impact of mangroves has been observed by the local community on several 
occasions including the recent Gaja in Tamil Nadu. 

 Earlier, the damage caused by Tsunami as well as the super cyclone in Odisha were also 
considerably less in mangrove rich areas. 

 It is in recognition of the critical role of mangroves in the conservation of coastal ecosystems that 
the famous temple at Chidamabaram chose a mangrove plant as a Temple Tree.  

 Mangrove areas are being converted into aquaculture farms and tourist centres. 

 It is only when natural calamities of the kind induces by cyclones occur that there is more 
awareness of the need to protect and propagate them. 
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 Calamity caused by Gaja must be converted into an opportunity for saving coastal wetlands and 
more particularly mangroves. 

 New technologies are the basic raw material for productivity improvement. There are adequate 
opportunities for anticipatory research involving new technologies. We should capitalize on them 
to ensure the well-being of farmers and farming. 

 

Questions: 
 
1) Examine the key findings, recommendations and relevance of the  National 
Commission on Farmers.  
 
2) More than a decade ago, the National Commission on Farmers pointed out that 
successive droughts, illness, high expenditure on social obligations and asset loss push 
farmers to the brink. What reforms are needed in drought managemen t for effective 
distress mitigation? Critically examine.  
 
3) Examine the impact of climate change on  Agriculture. 

4) Consider the following statements about Yuva Sahakar-Cooperative Enterprise Support and 
Innovation Scheme. 

1. It is a scheme for attracting youth to cooperative business ventures. 
2. The scheme is linked to Rs 1000 crore ‘Cooperative Start-up and Innovation Fund (CSIF)’ 
created by National Cooperative Development Corporation (NCDC). 
3. It is an initiative of Ministry of Commerce and Industry.  

Which of the above statements is/are correct? 
a) 1, 2 
b) 1 only 
c) 1, 3 
d) 1, 2, 3   Solution: a) 

Union Agriculture Minister launches National Cooperative Development Corporation (NCDC)’s new 
scheme to promote young entrepreneurs in cooperatives.  
 
5) Consider the following statements about Small Farmers’ Agri-Business Consortium (SFAC) 

1. SFAC has pioneered the formation of Farmer Producer Organizations/Farmer Producer 
Companies. 
2. It offers Credit Guarantee Fund Scheme to FPCs to improve availability of working capital. 
3. It implements e-Nam 

Which of the above statements is/are correct? 
a) 1, 2 
b) 1, 3 
c) 2, 3 
d) 1, 2, 3   Solution: d)  

http://www.insightsonindia.com/
http://www.insightsias.com/


                   Insights into Yojana: January 2019 
 

www.insightsonindia.com                                               Page 10                                            www.insightsias.com 

Space Programmes: Spin offs for Humanity 

Introduction 
 India has launched its largest and heaviest communication satellite into orbit. It weighs nearly 6 

tons and has capability to support high speed data transfer to remote parts of the country. This 
mission GSAT 11 will fulfil yet another goal of ISRO’s founding father Dr Vikram Sarabhai to use high 
technology for the benefit of common man. 

 Though the Indian space program started nearly 20 years later than in developed countries, today it 
has emerged as one among six nations i.e. USA, Russia, Europe, China and Japan having total 
indigenous capability in building satellites for earth observation communication and scientific 
research as well as launch them into orbits around earth and even take them to moon or Mars. 

 Indian launch vehicles like PSLV, GSLV have proven track record and cost effectiveness so that even 
developed countries are approaching ISRO for launching their satellites. 

 ISRO’s focus was on making use of them for the benefit of society. Direct to home transmission of 
TV signals, connectivity to banks and financial organisations, telemedicine, tele-education and 
disaster warning system are a few examples of that. 

Future Programs 
 Space is going to be the next frontier for humans in outer space and planets is going to be the 

next challenge. Though USA, Russia and China have already taken a lead, India is yet to make an 
entry into this field. 

 India will be having its own human space flight in 2022. This is really going to be a great 
technology challenge but the goal has to be met if we have to maintain our leadership position in 
the global scenario. 

 Creating living conditions inside the crew module to support human life, providing oxygen, water 
and food as well as waste disposal for several days’ needs development of innovative technologies. 

 Training of astronauts to face zero gas as well as high acceleration levels during launch and re-entry 
needs thorough understanding of behaviour of human physiology and psychology as well as 
conditioning the astronauts by going through a series of simulated environmental tests. 

 A branch medicine i.e. space medicine will emerge. Such facilities are not available in the country 
and need to be established through fresh development programmes. 

Reliable Vehicles 
 The PSLV and GSLV have emerged as reliable satellite launch vehicles globally. That is the reason 

that other countries including USA, Europe and Canada are approaching ISRO for launching their 
satellites. 

 At present the only launcher available for the free world for human space flight is Russian Soyuz 
rocket.  

 Though the GSLV MkIII recently developed by ISRO can take the manned capsule weighing nearly 
10 tonnes to low earth orbit, improvement of reliability of launch system is a must before it carries 
human on board. 

 More important is introduction of redundant and fail safe systems to ensure safety of the crew. 

Recovery System 
 Development of new technologies and systems to perfect the manned mission are demanding a lot 

of innovation and hard work by thousands of scientists, technologists and supporting staff over the 
next few years. 

http://www.insightsonindia.com/
http://www.insightsias.com/


                   Insights into Yojana: January 2019 
 

www.insightsonindia.com                                               Page 11                                            www.insightsias.com 

 Developing space transportation system and enabling humans to stay in earth orbit for few days 
and bringing them back is only a small step forward. 

 It will provide a platform for detailed observation of planet earth, scientific observation and studies 
of stars and galaxies conducting chemical or biological experiments under zero G condition to 
generate new molecules are some of the benefits. 

 Climate change and associated changes in weather, sustainable development with optimum use of 
natural resources and forecast of natural hazards like drought, floods, earthquake etc are some of 
the priority areas. 

 India has done well in making use of earth observation satellites, IRS and pictures from 
meteorological satellites for meeting these requirements on a day to day basis. 

 The recently launched hyper spectral imaging satellite is going to be a powerful tool for monitoring 
natural resources and supporting agriculture in a big way. 

 As demands are growing, advanced technologies are to be developed for providing high resolution 
hyperspectral images on a daily basis. 

 Satellite images can strengthen the security system and for continuous monitoring of sensitive 
regions high resolution imaging from geo stationary platform will have to be developed. 

 Warning on cyclone drought weather phenomena can be met using precision multi spectral images 
from geo stationary satellites. 

Digital Connectivity  
 Today’s knowledge society is totally dependent on digital connectivity. Geo stationary satellites 

always provided solutions for this. 

 The recent launch of GSAT 11 is a clear example of how space is supporting the needs of the 
country in this area of high speed digital connectivity. 

 Today space based services are efficient but expensive. If schemes are developed to recover and 
reuse the launch hardware considerable saving in cost can be achieved. Also use of new propulsion 
systems using less expensive fuel like kerosene could bring down costs. 

 Development of new generation launch vehicles along these lines poses several technology 
challenges before ISRO. 

 Future challenges related to space exploration, space travel, tourism application programs based on 
space assets spin off technology benefits etc are going to provide lot of opportunity to the new 
generation. 

 

Questions: 
 
1) Gaganyaan mission of ISRO is an indication that there is a marked strategic shift in 
India’s approach to space. Examine.   
 
2) Highlight the achievements of ISRO as a pioneer in space technology?  
 
3) Bringing down significantly the cost of access to spac e is a primary goal of space 
programmes around the world today. How it is done? Discuss with reference to ISRO’s 
recent achievement in this regard.   
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Contributing to a Knowledge Based Revolution 

Introduction 
 India, over the centuries has never had a dearth of great thinkers, scientists, engineers, innovators, 

philosophers and artists. 

 Our philosophy, culture, fine arts, temples and sculptures over thousands of years also bear 
testimony to the same. 

 Many like Sundar Pichai, Satya Nadella and other Indians are leaders in some of the largest and 
most innovative companies of the world like Google, Microsoft, etc. 

 Access to an innovative ecosystem in these developed countries has allowed them to realise their 
aspirations and convert their dreams into reality. We need to ensure that our youth can also realise 
their true potential through the creation of a vibrant ecosystem of innovation and 
entrepreneurship in this country. 

 A strategic national flagship initiative Atal Innovation Mission (AIM) has been set up under the 
auspices of the NITI Ayog. AIM’s focus is to create and promote a world class innovation and 
entrepreneurial ecosystem. 

A Holistic Framework 
 The Atal Innovation Mission has adopted a holistic framework to achieve its objective. 

 At the school level there is a tremendous need for creation of an innovative, problem solving 
mindset in the students of high schools. These students are going to be the future of our country 
and we need to ensure that thousands of entrepreneurs and innovators blossom from our school 
education systems.   

 At the university and industry levels, there are a growing number of start-ups thanks to several 
start-up initiatives in the country. But there is a growing need for world class incubators in various 
institutions of the country to foster and nurture start-ups enabling their success. 

 Finally a cultural shifts in attitudes towards entrepreneurship is needed. 

 We have traditionally been a risk averse society. Education and awareness of the immense 
opportunities for entrepreneurial ventures is needed. 

 Incentivization of relevant product innovations with commercial and social impact through national 
challenges are necessary. 

 These will trigger and incentivise entrepreneurial thinking and minimising the fear of risk taking. 

Tinkering labs 
 The world is changing at a dizzying pace. Revolutionary technological advances are transforming 

the world and giving rise to new technologies and business innovations at an exponential rate. 

 3D printers are enabling real time conceptualization, design, prototyping and manufacturing.  

 IoT or the Internet of Things are connecting sensor technologies to man, machine, devices, mobile 
and satellite technologies in every industry enabling precision agriculture, water cleansing and 
conservation, climate change controls, disaster prediction and management, driverless cars and 
advanced transportation systems.  

 Big Data and Analysis, Artificial Intelligence is enabling complex data processing and decision 
making through advanced easy to use tools. 

 Unless children in our schools have access to these technologies and get familiar with them, tinker 
with them, experiment with them, design solutions with them, prototype them, test them, allowing 
unbridled expression to their imagination and creativity, they will be left far behind. 
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Atal Challenges 
 India is the world’s largest democracy with over a billion people, with each state having different 

issues and problems to solve both from economic growth as well as societal needs perspectives. 

 It is important to expose the magnitude and impact of these problems to the future innovators of 
the country so as to enable them to understand the enormous positive impact of solving these 
problems. 

 There is, therefore, an urgent need to incentivise relevant problem solving innovations at local, 
regional and national levels across the country at schools, university and industry levels. 

 The Atal tinkering challenges at a school level, the Atal new India challenges at industry levels, 
Atal small business innovation and research challenges at a national level will incentivise relevant 
problem solving. 

Collaboration is the key 
 None of these initiatives are going to succeed without proactive collaboration with corporates, 

individual mentors, specialists and professionals who want to give back to society. 

 Global partnerships can enable sharing of best practices. NGOs and multinational companies can 
collaborate on almost all these initiatives. 

 Collaboration will be key to the success of these initiatives. AIM has, therefore, launched a Mentors 
of change - Mentor India Network across the country and plans to extend it worldwide. 

Conclusion 
 India got left behind in the Industrial Revolution that swept the world in the last century. But India 

does have a unique opportunity to contribute in the knowledge based revolution that is sweeping 
the world today. That is why Atal Innovation Mission initiatives are so important and need to be 
embraced by all. The children and youth of our country deserve it. We all need to collectively make 
it happen. 

 

Questions 
 
1) The ASER report highlights that there is a need for innovation in education sector in 
India. Comment.  
 

 

2) “ARIIA”, recently in the news, is  
(a) The Gaganyaan capsule that will carry Indian astronauts.  
(b) A quick plastic-degrading technology developed by the Indian Institute of Science.  
(c) An innovation-based ranking framework for higher educational institutions.  
(d) A type of bacteria that can digest pesticides.    Solution: c) 

 
The Ministry of Human Resource Development recently launched the Innovation Cell and Atal Ranking of 
Institutions on Innovation Achievements (ARIIA).  
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Improving Governance in Public Systems 

Introduction 
 Public sector innovation involves creating, developing and implementing practical ideas that 

achieve a public benefit. 

 These ideas have to be at least in part new and they have to be taken up for implementation rather 
than remaining simply as ideas. And, most important is that they have to be useful. 

 The innovators working in various public systems should look out, interact and listen to both the 
persons who are delivering and receiving the services. 

Definition of Innovation: 
 An innovation in public systems can be defined as a process/policy intervention that 

 Improves the public service delivery. 

 Enhances the efficiency of governance structure i.e. simplifying procedures etc. 

 Improves citizen satisfaction. 

 Promote transparency and accountability. 

 Reduce the time taken for service delivery. 

 Reduces the cost without affecting the efficacy and efficiency. 

 Leverages the use of technology. 

Types of Innovations: 

Service Innovations 
 Service Innovations- intend to introduce a new service, product or improvement in the quality of 

an existing service or product. Bharat Interface for Money (BHIM) is a mobile application 
developed by the National Payments Corporation of India (NPCI) which enables e-payments directly 
through banks. 

Service Delivery Innovations  
 Common Service Centres (CSCs) are the public utility services, social welfare schemes, healthcare, 

financial, education and agriculture services, apart from a host of Business to Citizen (B2C) services 
to citizens in rural and remote areas of the country. 

Administrative/ Organizational Innovations  
 Electronic National Agriculture Market (e-NAM) is a Pan-India electronic trading portal launched in 

2016 completely funded by the Central Government and implemented by small Framers’ 
Agribusiness Consortium (SFACI). 

 It created a national network of physical mandis which can be accessed online thus enabling 
buyers, situated even outside the State, to participate in trading at the local level.  

Policy Innovations  
 National Policy on Biofuels (2018) was first drafted by the Ministry of New and Renewable Energy 

in 2009 but later was shifted to the Ministry of Petroleum and Natural Gas in 2017 and was finally 
launched in 2018. 

 The policy encourages the use of biofuels by extending appropriate financial incentives under 
various categories which results in reduce import dependency, a cleaner environment, employment 
generation etc. 
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Systemic Innovations 
 Systemic Innovations employ new or improved ways of interacting with the citizens and engage 

them in service design which encourages a participative approach in governance. 

 India Innovation Growth Program is a public, private partnership of the Department of Science and 
Technology, Government of India and Lockheed Martin Corporation. This initiative throws open a 
chance to the public to suggest innovative solutions to major societal problems. 

Promoting Innovations in Public Systems 

Understanding Opportunities and Problems. 
 Problems, failures and complaints makes innovation either possible or necessary. 

 Attuned to new trends, customer demands, data or technologies and innovations that are 
happening elsewhere. 

 Better understanding of how people live their lives, and how services are used to help improve 
them. 

 Find new insights into what people need, to end up with a clearly defined problem. 

Generating and Sharing Useful Ideas 
 Prioritise the areas of concern (e.g. health, education, infrastructure, water supply, sanitation, PDS 

etc.) which need to be addressed. 

 Channelize data, information and knowledge into a usable form so that it can be fully exploited to 
support evidence-based decision making. 

Innovative Practices: High Potential for Adoption/Replication 
 Ecological Sanitation (ECOSAN) 

 As the country has set out on the Swachh Bharat Mission, one of the major attributes is to end 
open defection. 

 ECOSAN, an initiative that is one of its kind, offers an economical and simple-to-use option in 
contrast to the convectional waste transfer methods where the human excreta and body wash 
water do not go waste. 

 The toilet is in daily use and never smells. The urine is collected in a drum/pot outside the toilet 
for later use, and body wash water is used beneficially by diversion to the tress outside.  

 ECOSAN toilets are much more helpful in flood-prone areas as it is completely sealed and 
would not result in overflow. 

 They are highly useful in drought-prone areas for being a remarkable alternative in the 
sustainable use of water. 

 ECOSAN toilets reduce health risks by avoiding contamination of drinking water by human 
waste; to prevent ground and surface water pollution, and to reuse the energy content within 
the human waste. 

 Use of Plastic Waste in Road Construction 

 The technological approach developed by Prof. Rajagopalan Vasudevan has been found to be 
very useful in utilising plastic waste on a large scale. 

 The utilisation of plastic waste to improve the properties of the bituminous mix offers a very 
promising alternative with its bulk and eco-friendly usage. 

 The plastic roads ensure enhanced loads carrying strength, water resistance, negligible 
maintenance cost and reduction of bitumen consumption by 10 percent. 

 Urban Greening Activities by Kochi Metro Rail Limited 
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 Kochi Metro Rail Limited (KMRL) is in the process of adding greenery to the infrastructure being 
created, thereby contributing to the enhanced green cover in and around Kochi. 

 Mother Tongue Based-Multilingual education (MTB-MLE) 

 MTB-MLE is an approach to address the educational challenges faced by the indigenous 
population. 

 In this approach, children start learning in their mother tongue in early grades with a gradual 
transition to a regional language and an international language. 

 It contributes to ‘quality education’ as it facilitates the learning process, improves the ability to 
learn other languages and enables to strengthen the process of education by reaching out to 
grass-root levels. 

 Establishment of Vision Centres 

 Establishment of Vision Centres in rural villages with tele-ophthalmogy connectivity with Base 
Hospitals is an effective model to reach patients who otherwise do not have access to quality 
eye care. 

 This model make eye care services available for the rural population at their doorsteps thus 
leading to a considerable reduction of the burden of cost and in preventing avoidable blindness. 

Conclusion 
 It is fair to conclude that innovations in public systems are indispensable and it is both a 

continuous process as well as a result. It is also a specific area of high importance where tools, 
methods and approaches are in constant evolution to facilitate identification, documentation and 
replication of innovations. 

 

Questions: 

1) What do you understand by social innovation? Examine how digital technologies are 
redefining social innovation in India. 

2) Discuss the importance of biofuels for India? Critically examine whether the national 
policy on biofuels will help India unlock its biofuel potential?   

3) India has made a lot of progress in reducing plastic waste but a lot more still  needs to  
be done. Comment.   

4) The services that could be offered by Common Services Centres (CSC) include in the areas of 
1. Agriculture 
2. Vocational Education 
3. Telemedicine 
4. Insurance 
5. Movies 
6. Bill Payments 
7. Internet Browsing 

Select the correct code: 
a) 1, 2, 3, 4 
b) 1, 2, 3, 4, 6 
c) 1, 2, 5, 6, 7 
d) 1, 2, 3, 4, 5, 6, 7   Solution: d) 
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Innovation– Oriented Initiatives in Higher Education 

 The highest education is that which does not merely give us information but makes our life in 
harmony with all existence. 
                                                   - Rabindranath Tagore 

Science-Engineering-Technology 
 Successful pursuit in science, engineering and technology yields discovery and innovation 

respectively. Therefore, engineering education must build on relevant scientific theories and 
principles to address the issues of ‘need’ of the society; affordable health care, sustainable energy 
resources, remedial measures for carbon footprint, efficient devices/ machines etc. 

MHRD Initiatives on Promotion of Innovation 

Research and Innovation: Start up India Initiative for HEIs 
 To promote the culture of ‘Innovation’ in tune with the declaration of 21st century as the century 

of innovation and our Prime Minister’s desire to dedicate 2010-20, as the ‘Decade of Innovation’, 
MHRD has launched MHRD Innovation Cell (MIC) and Atal Ranking of Institutions of Innovation 
Achievements (ARIIA) to systematically foster the culture of innovation in all higher education 
institutes (HEIs) across the country. 

 The initiative envisages creation of 1000 Institute Innovation Centers (IIC) across the country to 
spread awareness, promote the culture of innovation among students and create an effective eco 
system for ushering in ‘New India’. 

Global Initiative for Academic Network (GLAN) 
 MHRD initiative on creating a new program titled Global Initiative of Academic Networks (GIAN) in 

Higher Education aims to connect the Indian academia with the international talent pool of 
scientists and entrepreneurs by inviting them to teach and participate in research in Indian HEIs. 

 GIAN should augment quality of professionals in academia, and elevate India’s scientific and 
technological standing in the global benchmark. 

Scheme for Academic research and Promotion by Collaboration (SPARC) 
 SPARC is a new and logical follow up initiative of MHRD after GIAN for improving the research 

ecosystem of India’s HEIs by facilitating academic and research collaborations between Indian 
academia and best institutions in the world.  

 Lack of international foreign universities faculty and scholars in Indian institutions adversely affects 
our ranking. 

 SPARC may significantly help Indian universities close that gap and facilitate new inventions and 
innovation. 

Digital India-e-learning 
 The main objective of this virtual classroom initiative is to enable millions of youth outside the 

university campus to access best quality teachers and teaching courses in an easy paced manner. 

Uchhatar Avishkar Yojana (UAY) 
 UAY promotes industry sponsored outcome-oriented research projects. 
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 The objectives of UAY scheme are to promote innovation in IITs, connect with manufacturing 
industries, spur innovative mind-set and promote collaboration and cooperation between 
academia and industry. 

Innovation in HEIs-IMPRINT 
 The Government of India, in order to promote the culture of innovation in India, particularly in the 

technology institutions like IITs, NITs, and all other HEIs, recently formulated a new and unique 
scheme called Impacting Research Innovation and Technology (IMPRINT), primarily with the goal 
of translation of knowledge from research into viable technology. 

 Our nation faces multitude of daunting challenges in terms of energy/physical/cyber security, 
portable water scarcity, environment and climate change, poverty and unemployment, and easy 
and affordable education and health care for billions. 

 A vast majority of these tasks demand engineering intervention and technological innovation. 

 To address all engineering and technological challenges faced by the nation through a nation- wide 
unique initiative called IMPacting Research Innovation and Technology (IMPRINT) was launched on 
November 5, 2015. 

Imprint  
 IMPRINT is different from usual research initiatives because (i) it is meant not only for creation but 

for translation of knowledge into viable technology, (ii) it addresses not just one but all technology 
challenges faced by the nation, (iii) it relies upon a total inclusive model of crowd sourcing and 
involving all concerned stakeholders from Ministry to industry. 

 Consequently, the initial round of IMPRINT (IMPRINT I) created an unprecedented enthusiasm 
among the researchers in academia. 

 Until now IMPRINT I has culminated into more than 200 peer review publications and about 25 
patent applications and invention disclosures. 

Imprint II 
 Encouraged by the success of IMPRINT I, a newer version called IMPRINT II, was planned in a more 

inclusive manner by expanding the catchment of implementing institutions, by adopting a more 
demand-driven strategy of solution development and by incorporating the specific requirements of 
the states of India so as to make end-user translation and technology adoption easier. 

Conclusion 
 Innovation has become synonymous with evolution and progress in life. Education is the only way 

to effectively train the population not only to benefit from the exploits and fruits of innovation but 
also to actively participate and contribute to this crusade for creating a better, safer and healthier 
planet. 

 

Questions: 

1) Examine the challenges faced by higher education sector in India and discuss the 
impact of policy decisions taken to address these issues?   

2) Write a note on the IMPRINT Initiative of the government of India.    
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Improving Competitiveness in SMEs 

 Innovation plays a critical role in shaping the industrial and firm competitiveness of any nation. It 
has often been discussed in the context of developed countries but the rise of emerging economies 
such as India has generated a new interest in innovation in the context of developing economies. 

  Undoubtedly, Small and Medium Enterprises play a highly significant role in India’s developing 
economy. They contribute to economic growth, employment, reduction of poverty and thus aptly 
are considered as the engines of growth. 

 Apart from this, Entrepreneurship and Innovation activities enhance competition and productivity 
growth as well. In addition, SMEs are more productive because they are more flexible and can 
adapt to the changes in the market. 

 Given the paramountcy of the sector, it is critical to ensure that our SMEs remain competitive both 
nationally and globally. Indian SMEs face a formidable challenge in this regard. 

 The updation of GOI science, Technology and Innovation Policy 2013, provided a big impetus to 
build an innovation ecosystem and to enhance the role of the private sector to do the same. 

 The Ministry of MSME, apart from providing them financial subsidy, runs various schemes and 
programs to support the technological and other innovations in Indian SMEs. 

Conclusion 
 India’s small and medium businesses are using their advantages such as size, agility and innovation 

as their top three strategies for driving revenue growth in 2018. 

 Thus, the efforts of the government have started bearing positive results and showing remarkable 
improvement and India has succeeded in attaining 57th rank in 2018 Global Innovation Index. 

 

Question: 

1) In the light of declining growth and not so good performance by other sectors, it is 
said that micro, small and medium enterprises (MSMEs) can act as en gines of growth. 
Discuss the problems and potential of this sector.   

2) The Government e-Marketplace (GeM) is an end-to-end, one stop online marketplace for the 
‘state’, for procurement of common use Goods & Services. It was launched two years ago, with 
the objective of creating an open, transparent and efficient procurement platform for 
government. In this context, which of the following statements is/are correct? 

1. More than 80 percent of transactions by volume are done with MSMEs registered on 
the platform. 
2. The Quality Council of India is responsible for ensuring quality compliance of goods 
and services offered through GeM. 
3. The average prices of goods and services on the platform are lower by 40 percent. 

Select the correct answer using the code given below: 
a) 1 and 2 only 
b) 2 only 
c) 1 and 3 only 
d) 1, 2 and 3   Solution: b)  
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Inspiring Innovations of Tomorrow 

 Mahatma Gandhi once said “The world has enough for everyone’s need but not enough for 
everyone’s greed”. 

 In the contemporary Indian society, there is paramount focus on innovation to solve unmet needs 
and more importantly on its successful execution and delivery as evident from the country’s 
consistently improved performance in the Global Innovation Index. 

 Consequently, Innovation is ubiquitous in India and increasingly becoming a driver to solve 
abundant problems in almost every corner of the country. 

 Augmenting efforts of our entrepreneurs who are driving this cultural shift is creative and 
innovative of our school children which is institutionalized through INSPIRE Awards – MANAK, 
world’s biggest idea and innovation competition for school children jointly implemented by the 
Department of Science and Technology  and National Innovation Foundation – India (NIF) and 
aligned with the action plan for the Start-up India. 

 The key purpose underpinning INSPIRE Awards – MANAK is to help the country build a critical 
science and technology system and increase the research and development base by inviting 
students from all government and private schools throughout the country and enabling them to 
send their original and creative technological ideas and innovations. 

 The experience of the programme so far suggests that not only this objective is being achieved, but 
is also very effective when it comes to mobilizing innovative ideas even from disadvantaged 
children or those located at the last mile in remote locations. 

 India is one of the few economies in the world where ideas of children are really transforming into 
start-ups which are contributing to GDP and creating several job opportunities. 

 A major differentiator that characterize INSPIRE Awards – MANAK is its unique ability to offer 
“exposure” to students at an early stage itself which counts a lot few years later in one’s career. 

 This exposure to an idea rich creative student of today, translates into a more focus, confident, 
self-reliant, diversified, well-groomed professional of tomorrow. 

 The INSPIRE Awards-MANAK continue to strengthen our innovation eco-system by empowering and 
bringing together innovators and entrepreneurs who may not have otherwise known each other 
through an institutional mechanism but now are together contributing towards nation building. 

 

Question: 
 
1) Critically evaluate performance of the  INSPIRE (Innovation in Science Pursuit for 
Inspired Research) program of government of India.  
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Facts for Prelims 

Online Portal to Facilitate DBT Launched 
 An online portal – “ENSURE’ – National Livestock Mission-EDEG, developed by NABARD and 

operated under the Department of Animal Husbandry, Dairying and Fisheries was launched 
recently. 

 The National Livestock Mission has been conceived by the government for the sustainable 
development of the livestock sector. 

 Under the Mission’s component called Entrepreneurship Development and Employment 
Generation (EDEG), subsidy payment for activities related to poultry, small ruminants, pigs etc. 
through Direct Benefit Transfer (DBT) goes directly to the beneficiary’s account. 

 In order to make it better, simpler and transparent, the NABARD has developed an online portal 
“ENSURE” (https://ensure.nabard.org) so that the information related to beneficiary and processing 
of application can be made readily available.   

India’s Heaviest Communication Satellite GSAT-11 Launched 
 Indian Space Research Organisation’s heaviest and most-advanced high throughput 

communication satellite GSAT-11 was successfully launched from the Spaceport in French Guiana 
on the early hours of 5th December 2018. 

 The 5,854-kg GSAT-11 will provide high data rate connectivity to users of Indian mainland and 
islands through 32 user beams in Ku-band and 8 hub beams in Ka-band. 

 “GSAT -11 will boost the broadband connectivity to rural and inaccessible Gram Panchayats in the 
country coming under the Bharat Net Project, which is part of Digital India Programme”. 

 The Bharat Net Project aims to enhance the public welfare schemes like e-banking, e-health and e-
governance among others. 

 GSAT-11 will act as a forerunner to all future high throughput communication satellites. 

National Challenge for Youth 
 A National Challenge for youth “Ideate for India - Creative Solutions using Technology” was 

launched in New Delhi recently. The aim of this National Challenge is to give school students across 
the country a platform and opportunity to become solution creators for the problems they see 
around them and their communities. 

 “Ideate for India” will empower and enable these students to transition from being ‘users’ of 
technology to become ‘creators’ of new indigenous technologies to solve local problems in their 
community be re-imagining solutions to work out critical local issues. 

 The National Challenge is open to students of classes 6-12 all across the country—all 29 States and 
7 Union Territories. 

Nano Mission 

Introduction 
 The Nano Mission is an umbrella programme of government of India for overall development in the 

field of Nano technology through studies, research and innovation. 

 Nano technology deals with variety of applications in the Department of Science, 
telecommunications, food processing and environmental protection. 
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 Acknowledging its vast potential, the Department of Science and Technology (DST) launched a 
programme called Nano Science and Technology Initiative (NIST) in 2001. The Nano Mission is 
successor of this programme. 

OBJECTIVES OF THE NANO-MISSION. 
 Basic Research Promotion 

 Infrastructure Development for Nano science and Technology Research 

 Nano Application and Technology Development Programmes 

 Human Resource Development 

 International Collaborations 

 The department of science and Technology is the nodal agency for implementing Mission. 

 At the apex level, it is steered by a Nano Mission Council (NMC), it is currently being chaired by the 
Professor CNR Rao of Jawaharlal Nehru Centre for Advanced Scientific Research, (JNCASR) 
Bangalore. 
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