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SPACE TECHNOLOGY 

 

Reusable Launch Vehicle Technology (RLVT) 

A reusable launch system (RLS, or reusable launch vehicle, RLV) is a system capable of 

launching a payload into space more than once.  

 

Features  

 First step towards realizing a Two Stage To Orbit (TSTO) fully re-usable vehicle. 

 Configuration of RLV-TD is similar to that of an aircraft   

 Combines the complexity of both launch vehicles and aircraft.  

 Configured to act as a flying test bed to evaluate  technologies  like  hypersonic  

flight, autonomous landing, powered cruise  flight  and  hypersonic flight  using  air-

breathing  propulsion.  

 

Advantages 

 Solution to achieve low cost, reliable and on-demand space access.  

 Uses oxygen from the atmosphere for fuel. This makes it lighter and faster than fuel-

carrying rockets, making it an alternative to rockets for putting satellites into space. 

 Help making air travel in earth‘s atmosphere faster and cheaper. 
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ISRO 

 

Achievements  

 INSAT (Indian National Satellite System) – INSAT is a series of multipurpose 

geostationary satellite commissioned in 1983. These satellites have application in 

telecommunications, broadcasting, meteorology and search-and-rescue operations. 

 Indian Remote Sensing Satellites (IRS) are a series of earth observation satellites, 

built, launched and maintained by ISRO.   

 The South Asia Satellite (GSAT-9) – It is a geosynchronous communications and 

meteorology satellite launched by ISRO for the South Asian Association for Regional 

Cooperation (SAARC) Region.   

 The Mars Orbiter Mission (MOM) - also known as Mangalayaan, was launched into 

Earth orbit in 2013  by  the  Indian  Space  Research  Organisation  (ISRO).  India  is  

the  first  country  to  enter  Mars  orbit in  first  attempt  at  a  record  cost  of  $74  

million.  

 Launch of foreign  satellites:  Earlier this year, PSLV C  37  successfully  launched  

104  satellites  in  a  single mission,  setting  a  world  record  of  launching  the most  

satellites  at  one  go. Of  the 104, 101  are  foreign satellites 

 Development of RLV 

 Indian Regional Navigation Satellite System (IRNSS) is an independent 

navigational satellite system designed to give accurate information to users in India 

 

In the year 2021, ISRO launched a total of three spacecraft as mentioned below: 

1. UNITYsat 

2. Satish Dhawan SAT (SDSAT) 

 

Contributions 

 The  money  earned  by  launching  foreign  satellite  can  be  invested  back  in  

developing  in  newer technologies.   

 There  will  be  more  scope  for  budding  scientists  to  get  into  space  studies  in  

India  itself, thereby, proper  utilisation  of the  human  resource.  

 The  fund  can  be  channelized  towards  the  developmental  schemes  for  the  

poorer  section  of  the society.  

 Various  ISRO  satellites are  helping  in  delivering  education  and  health  services  

to  the  far  flung  areas  of India through  tele  medicine  and  tele  education  etc.  

 The achievements help  in inculcating  the  scientific temper  among  the  youth.    
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BIOTECHNOLOGY 

 

CRISPR (CAS9) Technology 

 CRISPR/Cas9 is a revolutionary gene editing technique that scientists have borrowed 

from nature. CRISPRs (clustered regularly interspaced short palindromic repeats) are 

sections of DNA, while CAS-9 (CRISPR-associated protein 9) is an enzyme.   

 Bacteria use them to disable attacks from viruses with an altered version.  

 Crispr scans the genome looking for the right location and then uses the Cas9 

protein as molecular scissors to snip through the DNA. 
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Benefits CRISPR (CAS9) Technology  

 Could be possible to correct disease genes and pass those genetic fixes on to future 

generations.  

 Might also be possible to install genes that offer lifelong protection against infection. 

 It is cheap, quick, easy, safer and more accurate to use because it relies on RNA–

DNA base pairing, rather than the engineering of proteins that bind particular DNA 

sequences. 

 

Issues with CRISPR (CAS9) Technology (Germline Editing)  

 Lack of understanding about the operations of the genome enough to make long-

lasting changes to it.  

 Could have unforeseen and widespread effects  on  other  part  of the  genome,  

which would  then  be  passed down  to  future  generations.  

 Some consider Genome  alterations  to  be  unethical 

 VCould  eventually  become  a tool for  selecting  for desired  characteristics  such  as  

intelligence  and  attractiveness. 

 If  genomes  are  being  altered  to  suit  parents‘  preferences,  do  children  become 

more  like  commodities than  precious  gifts?  

 CRISPR-led  attempts  to  correct  certain  genes  can  sometimes  lead  to nearby,  

off-target  genes  also  getting  altered (mosaicism).    

 

Stem cell therapy is gaining popularity in India to treat a wide variety of 

medical conditions including Leukaemia, Thalassemia, damaged cornea and 

several burns. Describe briefly what stem cell therapy is and what advantages 

it has over other treatments? (2017) 

 

Stem cells refer to class of undifferentiated cells that have ability to differentiate 

into various specialized cells. 

 

This ability to repair and regenerate damaged cell is used in stem cell therapy for 

treatment of various diseases. 

 Diseases that were earlier considered degenerative, incurable and irreversible 

are being treated with the help of stem cell therapy. The list includes diseases 

like diabetes, heart disease, spinal cord injuries, Parkinson's, Alzheimer's 

disease etc. 

 Blood stem cells are increasingly being used to treat diseases of the blood. 

Some methods of treatment like chemo therapy used in treatment of cancer 

destroys bone marrow also. Stem cell transplant can be used to replace such 

bone marrow.      
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ROBOTICS 

 
Robotics  is  a  branch of  engineering  that  involves  the  conception,  design, 

manufacture,  and  operation of robots.  This  field  overlaps  with  electronics,  computer  

science,  artificial  intelligence, nanotechnology  and  bioengineering.  

 

Robotics Agriculture 

 Extensive farming on a large scale, with efficiency and in lesser time.  

 Agriculture in rugged, harsh terrain areas. 

 Ploughing, sowing, harvesting and thrashing faster and accurate. 

 Can make farming systematic, ordered and efficient.   

 Can be used in weeding out pests, unwanted herbs.  

 Can be used in preventing the attack of wild stray animals.  

 

Replacement for Human Labour 

 Hazardous  Works  

 Monotonous Job  

 Rescue Operations   

 

Space Robotics  

 Done  for  unmanned  missions  into  areas  where  it  is  not possible  to  send  

humans  due  to  technological  constrains  in  bringing  them  back,  or  in  high  

risk missions. 

 ISRO's  Chandrayan  and  Magalia  missions  had  robots  to  carry  out  experiments  

and  explore  the terrain. 

 

What are the areas of prohibitive labour that can be sustainably managed by 

robots? Discuss the initiatives that can propel research in premier research 

institutes for substantive and gainful innovation. ( UPSC 2015) 

 

Prohibitive Labour: Machines  can  be  employed  in  areas  which  prose  great  

risk  to  humans  health  and safety.   

 In  coal  mines  to  help  the  workers  to  reach  to  inaccessible  and  

dangerous  spots 

 To  handle nuclear  waste/reactor meltdowns 

 sewage  treatments  which  currently  employ  manual  scavengers 

 In bomb disposal squads. 
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NANOTECHNOLOGY 

 

―Nanotechnology is the understanding and control of matter at dimensions between 

approximately 1 and 100 nanometres, where unique phenomena enable novel 

applications.‖ 

 

Nanotechnology is highly interdisciplinary, involving physics, chemistry, biology, materials 

science, and the full range of the engineering disciplines.  

 

1.  Characterises Of Nano Materials 

 

  

 

2.  Approaches of Nanotechnology 

1.  Bottom-up Approach: The building of nanostructures starting with small 

components such as atoms or molecules is called bottom-up approach.  E.g. 

chemical synthesis of nanoparticles is a typical example of it; Carbon nanotubes 

built using Graphene  

2.  Top-down Approach: The process of making nanostructures starting with 

larger structures and breaking away to nano size is called top-down approach. 

E.g. In some sense all, current microelectronics (like silicon chips) is fabricated 

using this approach.  
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3.  Properties of Nanoparticles  

(i)  As the particle size decreases, surface area increases. This enhances the 

catalytic activity of the nanoparticles.  

(ii)  Reduction of particle size from micron to nanometre scale influences their 

optical properties.  

(iii)  Reduction of particle size from micron to nanometre scale influences the 

thermal properties like melting point and thermal conductivity.  

 

4.  Types of Nano Particles 

A.  Classification based on the material involved  

1.  Carbon-based Nanomaterials: Fullerenes, carbon nanotubes, graphene 

2.  Metal-based Nanomaterials: nanogold, nano silver, and metal oxides 

such as titanium dioxide, silica, alumina, etc.  

 

B.  Based on the origin  

1.  Natural Nanomaterials: for example volcanic ash, insect wings, and opals, 

shells, corals, spider silk, etc.  

2.  Synthetic or Artificial Nanomaterials: for example, nanotubes, quantum 

dots, nanoparticles, etc.  

 

5.  Applications of Nanotechnology  

 

1.  Medicine  

   

2.  Green Nanotechnology 

  It refers to the use of the products of nanotechnology to enhance sustainability. 

It includes making green nano-products and using nano-products in support of 

sustainability.  

3.  IT and Electronics 

 It can be used to make tiny transistor of CNT that help in developing 

nanocircuits. This will lead to further miniaturisation of computers 

making them even faster and compact.  
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 The use of CNT will strongly increase the density of hard disk making even 

beyond petabytes (1050) range possible. 

 Replacing cathode ray tube by CNT as an electron gun will lead to 

production of images with extremely high efficiency electron, emitter as an 

electron gun.  

4.  Automobile manufacturing  

 Nanotechnology will help in manufacturing strong yet lighter, ant scratch 

and rust proof automobile component.  

 The increase in surface area to volume ratio in Auto Mobiles Engines due 

to the use of CNT will make them utilize fuel more efficiently.  

5.  Cleaner Water 

 Nano membranes are used with the purpose of softening the water and 

removal of contaminants 

 Nanotechnology is useful in regards to remediation, desalination, filtration, 

purification and water treatment.  

 Nanoparticles can be used to convert the contaminating chemical through 

a chemical reaction to make it harmless.  

 Nano particles can be used to purify and rejuvenate contaminated ponds 

and lakes.  

6.  Textile Industry 

  Nanofibers makes cloth water and stain repellent and even wrinkle free. 

Nanofibers with CNT will be stronger than the strongest natural fibres and are 

used to make strong bullet proof jackets.  

7.  Space 

 Nanotechnology may hold the key to making space-flight more practical. 

Advancements in nanomaterials make lightweight spacecraft and a cable 

for the space elevator possible.  

 By significantly reducing the amount of rocket fuel required, these 

advances could lower the cost of reaching orbit and traveling in space.  

8.  Fuels 

  Nanotechnology can address the shortage of fossil fuels such as diesel and 

gasoline by making the production of fuels from low grade raw materials 

economical, increasing the mileage of engines, and making the production of 

fuels from normal raw materials more efficient. 

 9.  Chemical Sensors 

 Nanotechnology can enable sensors to detect very small amounts of 

chemical vapours and hence can avoid chemical disaster.  

 Various types of detecting elements, such as carbon nanotubes, zinc oxide 

nanowires or palladium nanoparticles can be used in nanotechnology-

based sensors.  

10. Solar Cells 

  Companies have developed nanotech solar cells that can be manufactured at 

significantly lower cost than conventional solar cells.  
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11.  Batteries 

  Companies are currently developing batteries using nanomaterials. One such 

battery will be a good as new after sitting on the shelf for decades. Another 

battery can be recharged significantly faster than conventional batteries.  

12.  Fuel Cells 

  Nanotechnology is being used to reduce the cost of catalysts used in fuel cells to 

produce hydrogen ions from fuel such as methanol and to improve the efficiency 

of membranes used in fuel cells to separate hydrogen ions from other gases 

such as oxygen.  

 

6.  Measures to Promote Nano Technology in India 

A.  Nano Science and Technology Initiative (NSTI) 

  It was set up by the Department of Science and Technology (DST) in 2001 to 

focus on issues related to infrastructure development, research and application 

programmes related to nanomaterials including drugs, drug delivery, gene 

targeting and DNA chips. 

B.  Nano Science and Technology Mission (NSTM) 

  NSTM, launched in 2007, is an umbrella programme that aims to promote 

research and development in nanotechnology. The objectives include the 

promotion of research, infrastructure development to support the research, 

develop nanotechnology, human resources, and international collaborations. 

 

7.  Concerns with Nano Materials 

1.  On human health 

 The extremely small size of nanomaterials can enter into human body 

easily. And the impact of these on human health are yet to be studied.  

 Because of their small size the tissues can easily absorb nano particles 

and it may affect the functions of that particular organ (like production of 

enzymes). Presently there are no regulations and safety measures for 

workers on nanoparticles. 

 The National Institute for Occupational Safety and Health has conducted 

initial research on impact of nanoparticles on human health and has also 

come up with guidelines on the same.  

2.  Nano-pollution- on Environment  

 Nano-pollution is a generic name for all waste generated by nanodevices or 

during the nanomaterials manufacturing process. 

 Nano-waste is mainly the group of particles that are released into the 

environment, or the particles that are thrown away when still on their 

products.  
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COMPUTING 

 

Super Computers 

 

Why Super Computers? 

Developed (or almost-developed) countries around the world have started investing heavily 

in high-performance computing (supercomputers) to help boost their economies and tackle 

the next generation of society-level problems. 

 

With their unique ability to simulate the real world based on massive amounts of data, 

supercomputers have made  

 Cars and planes safer 

 Fuel more efficient and environmentally friendly 

 They help in the discovery and extraction of new sources of oil and gas, in developing 

alternative energy sources 

 Advance medical science further than ever before. 

 Allowed weather forecasters to create more accurate predictions of severe storms that 

can devastate lives and property 

 Enabling better mitigation planning and early warning systems 

 Increasingly used by traditional commercial industries ranging from financial 

services to manufacturing and internet companies 

 Being heavily utilized in vital infrastructure systems such as water supply networks, 

energy grids and transportation. 

 

Power of Computing 

China‘s Jiangsu province, where the supercomputer ―Sunway TaihuLight‖ performs 

a range of tasks, including climate science, weather forecasting and earth-system 

modelling to help ships avoid rough seas, farmers improve their yield and offshore 

drilling remain safe and optimized. With a processing power of more than 93 

Petaflops, TaihuLight has already led to an increase in profits and a reduction in 

costs that are cumulatively more than its cost of $270 million. 

 

National Super Computing Mission 

Launched in 2015, the ambitious Rs 4,500-crore project is led jointly by the Ministry of 

Electronics and Information Technology and Department of Science and Technology. 

 The second phase of the National Supercomputing Mission (NSM) will be completed 

by September this year, taking India‘s total computational capacity to 16 Petaflops.  

 The mission aims at creating a powerful supercomputing capability for the country 

and offer powerful computational facilities to boost research. 

 The Centre for Development of Advanced Computing (CDAC) and Indian Institute of 

Science (IISc) were entrusted to spreadhead the seven-year mission, ending in 2022. 
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  A National Knowledge Network (NKN), a grid, will connect 70 supercomputers across 

75 research institutions with over a thousand researchers using this facility. 

 

 In the first phase, PARAM Shivay, PARAM Shakti, PARAM Brahma, PARAM Yukti 

and PARAM Sanganak were deployed at IIT (BHU), IIT Kharagpur, Indian Institute of 

Science Education and Research, Pune, and Jawaharlal Nehru Centre for Advanced 

Research. 

 

 A new dimention has now been added in India‘s march towards leadership position in 

supercomputing with the convergence of HPC and Artificial Intelligence (AI). 

PARAM Siddhi - AI, the high-performance computing-artificial intelligence 

(HPC-AI) supercomputer, has achieved global ranking of 62 in TOP 500 most 

powerful supercomputer systems in the world, released in2020. 

 

Challenges 

 Multiple Agencies Involved: project still doesn‘t have one dedicated person heading 

it. 

 Funding: little funding in Research and development. 

 Import Dependent: India has to depend on imports to procure the hardware 

components required for building supercomputers, and this is a drain on the 

resources. 

 

 If India truly wants to become a knowledge-driven, multi-trillion-dollar economy, 

which is able to support cutting-edge science to benefit its economy, its society and 

the businesses that operate within it environment, investment in supercomputing is 

a necessity. 
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INTERNET OF THINGS 
 

 

The Internet of things (IoT) describes physical objects (or groups of such objects) that are 

embedded with sensors, processing ability, software, and other technologies, and that 

connect and exchange data with other devices and systems over the Internet or other 

communications networks. 

 
Uses: 

 

 
 
How does IoT work? 
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Why is IoT important? 

 The internet of things helps people live and work smarter, as well as gain complete 

control over their lives 

 IoT provides businesses with a real-time look into how their systems really work, 

delivering insights into everything from the performance of machines to supply chain 

and logistics operations. 

 IoT enables companies to automate processes and reduce labor costs.  

 It also cuts down on waste and improves service delivery, making it less expensive to 

manufacture and deliver goods, as well as offering transparency into customer 

transactions. 

 

Pros and Cons of IoT 
 
Pros 

 Ability to access information from anywhere at any time on any device 

 Improved communication between connected electronic devices 

 Transferring data packets over a connected network saving time and money 

 Automating tasks helping to improve the quality of a business's services and 

reducing the need for human intervention. 

Cons 

 As the number of connected devices increases and more information is shared 

between devices, the potential that a hacker could steal confidential information also 

increases. 

 Enterprises may eventually have to deal with massive numbers -- maybe even 

millions -- of IoT devices, and collecting and managing the data from all those devices 

will be challenging. 

 If there's a bug in the system, it's likely that every connected device will become 

corrupted. 

 Since there's no international standard of compatibility for IoT, it's difficult for 

devices from different manufacturers to communicate with each other. 

 concern over data protection  

 

India IOT Policy 

 

Objectives 

1. To create an IoT industry in India of USD 15 billion by 2020. This will also lead to 

increase in the connected devices from around 200 million to over 2.7 billion by 

2020. 

2. To undertake capacity development (Human & Technology) for IoT specific skill-sets 

for domestic and international markets. 

3.  To undertake Research & development for all the assisting technologies. 

4.  To develop IoT products specific to Indian needs in the domains of agriculture, 

health, water quality, natural disasters, transportation, security, automobile, supply 
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chain management, smart cities, Automated metering and monitoring of utilities, 

waste management, Oil & Gas) etc. 
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Big DATA 

 

Big Data is a collection of data that is huge in volume, yet growing exponentially with time. 

It is a data with so large size and complexity that none of traditional data management 

tools can store it or process it efficiently. Big data is also a data but with huge size. 

 

 

 

Applications of Big Data 

 

Governance: 

 Power Discoms use data collected from last-mile to cut down their Aggregate 

Technical & Commercial losses. 

 Security agencies and Police forces use big data to,  

 Prevent cyber-attacks 

 Enhance security systems 

 Detect card-related fraud cases 

 Predict criminal activities, e.g – Crime and Criminal Tracking Networks and Systems 

(CCTNS) 

 In improving the quality of education. 
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Disaster Management: 

 

 

 

Economy 

 In Insurance Sector to improve customer experience & ensure their right to claim 

 In Banking Sector to manage financial data 

 To capture the production, price statistics, & calculate the resultant GDP 

 Evade risks & minimize losses for financial firms 

 Tax officials catching hold the tax evaders using Project Insight 

 Deregistration of lakhs of shell companies 

 In preventing money laundering & curbing terrorism financing by identifying the safe 

havens 

 

Health Care 

 Predicting diseases 

 Prescribing medicines 

 Optimizing treatment 

 Using clinical data to improve patient care 

 In critical Diagnostic tests 

 Finding new cures (R&D) 
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Agriculture and Food 

 Seed Selection 

 Geo-Tagging to keep the track record of agricultural assets in the country 

 Weather Forecasting 

 Irrigation & effective water management 

 Food Processing 

 Identification of Crop Diseases 

 

Digital Space 

 In the telecom sector- connecting the hinterland areas and bringing them to the 

mainstream, 

 On Social Media for targeting platform users 

 Artificial Intelligence – Controlling home appliances, 

 Analyzing & Improving individual performance (at work, sports, or home) using 

wearable devices. 
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5G 

 
 

Virtual Realty Vs Augmented Reality 

 

Artificial Intelligence 

AI is a constellation of technologies that enable machines to act with higher levels of 

intelligence. It allows the machine to emulate the human capabilities of sense, 

comprehend and act.  

 

Functioning: For AI to function, it needs other technologies like Machine Learning and 

Deep Learning.  

 

Machine Learning 

 Machine learning is an algorithm.  

 It detects patterns and learns how to make predictions and recommendations by 

processing data and experiences, rather than by receiving explicit programming 

instruction.  

 Most recent advances in AI have been achieved by applying machine learning to very 

large data sets.  

 The algorithms also adapt in response to new data and experiences to improve 

efficacy over time. 

 

Deep Learning:  

 It can process a wider range of data resources, requires less data preprocessing by 

humans. 

 In deep learning, interconnected layers of software-based calculators known as 

“neurons” form a neural network.  

 The network can take vast amounts of input data and process them through multiple 

layers. 

 It can learn increasingly complex features of the data at each layer. 
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Applications of AI 
 
(a) Healthcare 

 

  

 

(b)  Agriculture:  

1.  Precision Farming  

2.  Automated drones using AI- are useful for pesticide spraying, crop monitoring, 

crop damage estimation, etc. 
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3.  Real Time weather alerts. 

4.  Agricultural Market analysis 

 

  

 

(c)  Smart Mobility, including Transports and Logistics:  

 Autonomous fleets for ride sharing, semi-autonomous features such as driver 

assist, and predictive engine monitoring and maintenance.  

 Other areas that AI can impact include autonomous trucking and delivery 

 Smart Traffic Management  

 

(d)  Retail:  

 The retail sector has been one of the early adopters of AI solutions, with 

applications such as improving user experience. 

 Provides personalized suggestions, preference-based browsing and image-based 

product search.  

 Other applications include customer demand anticipation, improved inventory 

management, and efficient delivery management.  

 

e)  Manufacturing:  

 Manufacturing industry is expected to be one of the biggest beneficiaries of AI 

based solutions, thus enabling 'Factory of the Future'.  

 Additive manufacturing (3D Printing) with the help of AI can revolutionize the 

entire manufacturing supply chain ecosystem. 

 AI is part of 4th Industrial Revolution.  

 Engineering (AI for R&D efforts),  

 Supply chain management (demand forecasting),  
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 Production (AI can achieve cost reduction and increase efficiency),  

 Maintenance (predictive maintenance and increased asset utilization),  

 Quality assurance (e.g. Vision systems with machine learning algorithms to 

identify defects and deviations in product features), and  

 In-plant logistics and warehousing.  

 

(f)  Energy:  

 Applications in the energy sector include energy system modelling and 

forecasting to decrease unpredictability. 

 In renewable energy systems, AI can enable storage of energy through intelligent 

grids enabled by smart meters.  

 AI systems also improve the reliability and affordability of photovoltaic energy.  

 Similar to the manufacturing sector, AI may also be deployed for predictive 

maintenance of grid infrastructure. 

 

 

 

(g)  Smart Cities 

1.  Traffic Management 

2.  Crowd Control, Crime Control 

3.  Integrated Waste Management 

  Ex: Smart Bins 

 

(h)  Education and Skilling: Augmenting and enhancing the learning experience 

through personalised learning,  

 Automating and expediting administrative tasks, and  

 Predicting the need for student intervention to reduce dropouts or recommend 

vocational training. 
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(I)  Financial Sector: 

 Bank System Automation 

 Customized financial advices financial advice 

 

(j) Legal Sector: Automation can lead to faster resolution of already pending cases by 

reducing the time taken while analyzing cases thus better use of time and more 

efficient processes. 

 

(k) Gaming  

 AI has a crucial role in strategic games such as chess, poker, tic-tac-toe, etc., 

where the machine can think of a large number of possible positions based on 

heuristic knowledge. 

 Virtual Reality and Augmented Reality using AI are used in many gaming 

applications. 

 

(l) Speech Recognition  

 There are intelligent systems that are capable of hearing and grasping the 

language in terms of sentences and their meanings while human talks to it.  

 It can handle different accents, slang words, noise in the background, change in 

human‘s noise due to cold, etc. 

 It has many applications starting from security code to personal lockers. 

  Ex: Personal assistants like – SIRI, ALEXA, etc. 

 

(m) Cyber Security:  

 AI can predict the cyber threats and give warnings automatically.  

 It can prevent cyber threats by faster and earlier analysis in the cyber space. 
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BLOCKCHAIN TECHNOLOGY 

 
A blockchain, is a growing list of records, called blocks, that are linked using 

cryptography. When we say the words ―block‖ and ―chain‖ in this context, we are actually 

talking about digital information (the ―block‖) stored in a public database (the ―chain‖). 
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Cryptocurrency 

 Cryptocurrency is an internet-based medium of exchange which uses cryptographical 

functions to conduct financial transactions.  

 Cryptocurrencies leverage blockchain technology to gain decentralization, 

transparency, and immutability. 

 The most important feature of a cryptocurrency is that it is not controlled by any 

central authority: the decentralized nature of the blockchain makes cryptocurrencies 

theoretically immune to the old ways of government control and interference. 

 Cryptocurrencies can be sent directly between two parties via the use of private and 

public keys.   

 These transfers can be done with minimal processing fees, allowing users to avoid 

the steep fees charged by traditional financial institutions. Examples: Bitcoin, 

ethirium, etc. 
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Applications of Block Chain Technology 

 

Blockchain Technology provides transparency, security and efficiency in business 

operations. It enables a layer of trust over Internet in a unique way, which was first tried 

for cryptocurrency application, Bitcoin. Blockchain Technology is going to revolutionize the 

functionality of B2B, G2C, G2G, B2G services corresponding to various application 

domains. It has applications in healthcare, Governance, cyber security, automobiles, 

media, travel, logistics & hospitality, education, legal, energy, smart cities and so on 

 

1.  Smart contracts – Any industry heavily reliant on contracts, such as insurance, 

financial institutions, real estate, construction, entertainment, and law, would 

benefit from blockchain‘s indisputable way to update, manage, track and secure 

contracts.  

 Smart contracts, those that are embedded with if/then statements and be executed 

without the involvement of an intermediary, also use blockchain technology. 

 

2.  Supply chain management – Whenever value changes hands or the status of asset 

changes, blockchain is ideally suited for managing the process. 

 

3.  Asset protection – Whether you‘re a musician who wants to ensure you get royalties 

when your music gets played or a property owner, blockchain technology can help 

you protect your assets by creating an indisputable record of real-time ownership. 

 

4.  Personal Identification – Governments manage vast amounts of personal data from 

birth and death records to marriage certificates, passports and census data.  

 

 Blockchain technology offers a streamlined solution for managing all of it securely. 

 

5.  Payment processing – Blockchain has the potential to be highly transformative to 

any company that processes payments. It can eliminate the need for intermediaries 

that are common in payment processing today. 

 

6. Crowdfunding – As with traditional crowdfunding, a blockchain 

powered crowdfunding campaign seeks to secure investment for a new project from 

an interested community.  
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But in this instance, funding is most likely to come in the form of bitcoin or other 

cryptocurrencies. 

 

Example: 

 
Coffee Board Activates Blockchain Based Marketplace in India 

Blockchain based market place app for trading of Indian coffees is intended to bring in 

transparency in the trade of Indian coffee, maintain the traceability of Indian coffee from 

bean to cup so as the consumer tastes real Indian coffee and the grower is paid fairly for 

his coffee produced.  

 
This initiative will help in  

 Creating a brand image for Indian Coffee through traceability 

 Reducing grower‘s dependency an intermediary by having a direct access to buyers 

for a fair price for their produce,  

 Finding right coffee suppliers for exporters and within the stipulated time to meet 

the growing demands and  

 Building a better trust and long-term relationship due to increased visibility 

towards the traceability and transparency of the produce. 

 

Blockchain In E-Governance 

 
Blockchain can bring lot of Value Addition in e-Governance:  

 Improves Transparency & Accountability, Building Trust with Citizens, Speed up 

transactions, Protecting Sensitive Data and Reducing Costs & Improving 

Efficiency. 

 Government procedures require involvement of multiple departments towards 

providing service to the citizens. 

 Seamless data exchange across departments is an important requirement towards 

providing efficient service delivery. Inter-departmental processes can be tracked 

using smart contract enabled workflows and shared ledgers. This results in 

transparency and accountability in the system. 

 Blockchain being a single source of truth can be used for authentication and 

verification of all the transactions and data, produced by various government 

departments. 

 Blockchain can be used to create and enable smart contracts, supply chains for 

various government processes, trusted inter-department communication and 

tamper evident storage. 

 Blockchain can enable the officials to verify the proof of existence of documents by 

comparing the provided document copy against a version stored in a Blockchain. 

Storing the digital artefacts / documents in a Blockchain makes it secure and 

immune to tampering. 
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Concerns of Blockchain Technology 

Application concerns: 

 Money Laundering 

 Tax Evasion 

 Capital Flight 
 

Technology Concerns: 

 Large power consumption 

 Private key security 

 Transaction speed 
 

India’s Measures to Promote Block Chain Technology 

1. Centre of Excellence in Blockchain Technology’ in Bengaluru  

 The Centre of Excellence will facilitate the Government Departments in building proof 

of concepts for use of Blockchain technology in different dimensions of governance 

leading to large scale deployment of some such applications.  

 With National Informatics Centre (NIC) providing a robust and an agile 

infrastructure, the CoE shall also provide Blockchain as a Service (BaaS) for efficient 

hosting of Blockchain network. 

2.  National Digital Communication Policy 2018 

3.  National Blockchain Strategy by NITI Aayog 
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GENETICALLY MODIFIED FOOD CROPS 

 

 
 
Genetically modified crops (GM crops) are plants used in agriculture, the DNA of which 

has been modified using genetic engineering methods. 

 

Why GMO Crops? 
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 Insect Resistance: To provide farmers with season-long protection against pests, 

reduce the need for pesticide applications and lower input costs. 

 Drought Tolerance: To increase water retention and allow crops to better endure 

drought conditions without the need for additional irrigation. 

 Herbicide Tolerance: To allow farmers to fight weeds by applying targeted herbicides 

only when needed and enable them to use conservation tillage production methods 

that preserve topsoil, prevent erosion and reduce carbon emissions. 

 Disease Resistance: To enable plants to resist certain diseases, such as the papaya 

ringspot virus (PRSV).  

 Enhanced Nutritional Content: To create food – such as soybeans – with an 

enhanced oil profile to make them longer-lasting and trans-fat free. 

 Reduced Food Waste: To eliminate superficial browning and bruising when products 

are cut or handled – in potatoes, for example – to reduce the amount of produce 

thrown away by producers, processors, retailers, and consumers. 

 Improved Manufacturing Processes: To enable more efficient biofuel production – in 

certain corn varieties, for example – by improving the process by which cellulose 

and/or starch is broken down and converted to fuel. This helps to reduce the 

environmental impact by decreasing the amount of water, electricity and natural gas 

needed to produce biofuel. 

 

GMO Crops: Issues / Challenges 

 Genetically engineered foods often present unintended side effects. Genetic 

engineering is a new field, and long-term results are unclear. Very little testing has 

been done on GM food. 

 Some crops have been engineered to create their own toxins against pests. This may 

harm non-targets such as farm animals that ingest them. The toxins can also cause 

allergy and affect digestion in humans. 

 Further, GM crops are modified to include antibiotics to kill germs and pests. And 

when we eat them, these antibiotic markers will persist in our body and will render 

actual antibiotic medications less effective over a period of time, leading to superbug 

threats. This means illnesses will become more difficult to cure. 

 Besides health and environmental concerns, activists point to social and economic 

issues. They have voiced serious concern about multinational agribusiness 

companies taking over farming from the hands of small farmers. Dependence on GM 

seed companies could prove to bea financial burden for farmers. 

 Farmers are reluctant because they will have limited rights to retain and reuse seeds. 

Their concern also includes finding a market that would accept GM food. 

 People in general are wary of GM crops as they are engineered in a lab and do not 

occur in Nature 

 
Ethical Concerns: Five sets of ethical concerns have been raised about GM crops 

 Potential harm to human health 

 Potential damage to the environment 
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 Negative impact on traditional farming practice 

 Excessive corporate dominance;  

 The 'unnaturalness' of the technology 

 

Regulatory Mechanism 

Biosafety regulations cover assessment of risks and the policies and procedures adopted to 

ensure environmentally safe applications of biotechnology.  

 

The regulatory framework for transgenic crops in India consists of the following 

rules and guidelines. 

(a)  Rules and policies 

 Rules, 1989 under Environment Protection Act (1986) 

 Seed Policy, 2002 

 

(b) Guidelines 

 Recombinant DNA guidelines, 1990 

 Guidelines for research in transgenic crops, 1998 

 

The two main agencies identified for implementation of the rules are the Ministry of 

Environment, Forests and Climate Change and the Department of Biotechnology, 

Government of India. The rules have also defined competent authorities and the 

composition of such authorities for handling of various aspects of the rules.  

 

There are six competent authorities as per the rules. 

 Recombinant DNA Advisory Committee (RDAC) 

 Review Committee on Genetic Manipulation (RCGM) 

 Genetic Engineering Approval Committee (GEAC) 

 Institutional Biosafety Committees (IBSC) 

 State Biosafety Coordination Committees (SBCC) 

 District Level Committees (DLC). 

 

Out of these, the three agencies that are involved in approval of new transgenic crops 

are: 

 IBSC - set-up at each institution for monitoring institute level research in genetically 

modified organisms. 

 RCGM - set-up at DBT to monitor ongoing research activities in GMOs and small 

scale field trials. 

 GEAC - set-up in the Ministry of Environment, Forests and Climate Change to 

authorize large-scale trials and environmental release of genetically modified 

organisms. 
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Way Forward  

 Promoting indigenous gene editing research is important to make treatments 

available at affordable prices. 

 Clinical trials need to be contingent on robust demonstration of safety and efficacy. 

 A two-step model wherein the government works with industry and research groups 

to accelerate clinical research is recommended. 

  India needs to reform its regulatory structure to expedite approvals and make it 

easier to conduct research. 
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Technology Vision 2035 

 

Technology Vision 2035 

―Technology Vision 2035,‖ developed by the Technology Information, Forecasting and 

Assessment Council, claims to identify key challenges and needs of India and describe its 

technology capability landscape in 2035. 

 

 

 

Vision 2035: Public Health Surveillance in India 

Vision 2035: Public Health Surveillance in India‘ is a continuation of the work on health 

systems strengthening. It contributes by suggesting mainstreaming of surveillance by 

making individual electronic health records the basis for surveillance. Public health 

surveillance (PHS) is an important function that cuts across primary, secondary, and 

tertiary levels of care. 

 

Vision 

 To make India‘s public health surveillance system more responsive and predictive to 

enhance preparedness for action at all levels. 

 Citizen-friendly public health surveillance system will ensure individual privacy and 

confidentiality, enabled with a client feedback mechanism. 

 Improved data-sharing mechanism between Centre and states for better disease 

detection, prevention, and control. 
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 India aims to provide regional and global leadership in managing events that 

constitute a public health emergency of international concern. 

 

In 2035, 

 India‘s Public Health Surveillance will be a predictive, responsive, integrated, and 

tiered system of disease and health surveillance that is inclusive of prioritized, 

emerging, and re-emerging communicable and non-communicable diseases and 

conditions. 

 Surveillance will be primarily based on de-identified (anonymised) individual-level 

patient information that emanates from health care facilities, laboratories, and other 

sources. 

 Public Health Surveillance will be governed by an adequately resourced effective 

administrative and technical structure and will ensure that it serves the public good. 

 India will provide regional and global leadership in managing events that constitute a 

Public Health Emergency of International Concern. 

 

Gap areas identified in India’s Public Health Surveillance 

The document identifies gap areas in India‘s Public Health Surveillance that could be 

addressed. 

 India can create a skilled and strong health workforce dedicated to surveillance 

activities. 

 Non-communicable disease, reproductive and child health, occupational and 

environmental health and injury could be integrated into public health surveillance. 

 Morbidity data from health information systems could be merged with mortality data 

from vital statistics registration. 

 An amalgamation of plant, animal, and environmental surveillance in a One-Health 

approach that also includes surveillance for anti-microbial resistance and predictive 

capability for pandemics is an element suggested within this vision document. 

 Public Health Surveillance could be integrated within India‘s three-tiered health 

system. 

 Citizen-centric and community-based surveillance, and use of point of care devices 

and self-care diagnostics could be enhanced. 

 Laboratory capacity could be strengthened with new diagnostic technologies 

including molecular diagnostics, genotyping, and phenotyping. To establish linkages 

across the three-tiered health system, referral networks could be expanded for 

diagnoses and care. 

 

Way Forward 

 A governance framework that is inclusive of political, policy, technical, and 

managerial leadership at the national and state level. 

 Identify broad disease categories that will be included under Public Health 

Surveillance. 
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 Enhance surveillance of non-communicable diseases and conditions in a step-wise 

manner. 

 Prioritize diseases that can be targeted for elimination as a public health problem, 

regularly. 

 Improve core support functions, core functions, and system attributes for 

surveillance at all levels; national, state, district, and block. 

 Establish mechanisms to streamline data sharing, capture, analysis, and 

dissemination for action. These could include the use of situation-aware real-time 

signals from social media, mobile sensor networks, and participatory surveillance 

systems for eventbased epidemic intelligence. 

  Encourage innovations at every step-in surveillance activity. 
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DRAFT NATIONAL SCIENCE TECHNOLOGY  
AND INNOVATION POLICY 

 

Aim 

To foster, develop, and nurture a robust system for evidence and stakeholder-driven STI 

planning, information, evaluation, and policy research in India. 

 
Objective  

 To identify and address strengths and weaknesses of the Indian STI ecosystem 

 To catalyse socio-economic development of the country and also make the Indian STI 

ecosystem globally competitive. 

 
Need for New Policy 

 For India to march ahead on a sustainable development pathway to include economic 

development, social inclusion and environmental sustainability for achieving an 

―Atmanirbhar Bharat'', a greater emphasis may be needed on promoting traditional 

knowledge systems, developing indigenous technologies and encouraging grassroots 

innovations.  

 The emergence of disruptive and impactful technologies poses new challenges and 

simultaneously greater opportunities. 

 Expansion of STI Funding Landscape: India‘s Gross Domestic Expenditure on R&D 

(GERD) is just 0.6% of GDP which is quite low compared to other major economies 

(1.5% to 3%). This can be attributed to inadequate private sector investment (less 

than 40%) in R&D activities in India; in comparison to other technologically 

advanced countries (70% of GERD). 

 Greater Thrust on Innovation: India has improved its rank from 81 in 2015 to 48 in 

2020 in the Global Innovation Index. But it is still much lower than expected for 

India‘s level of access to equity capital. 

 
Key Provisions of the Policy 

 
Open Science Framework: with free access for all to findings from publicly funded 

research 

 Open Science fosters more equitable participation in science through increased 

access to research output 

 greater transparency and accountability in research 

 inclusiveness 

 better resource utilisation through minimal restrictions on reuse of research output 

and infrastructure 

 ensuring a constant exchange of knowledge between the producers and users of 

knowledge 
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Capacity Development: Strategies to improve STI education making it inclusive at all 

levels and more connected with the economy and society will be developed through 

processes of skill building, training and infrastructure development 

 
One Nation, One Subscription: TO democratise science by providing access to scholarly 

knowledge to not just researchers but to every individual in the country. 

 
Financing of STI:  

 

 

 
 Expansion of the STI funding landscape at the central and state levels 

 Enhanced incentivisation mechanisms for leveraging the private sector‘s R&D 

participation through boosting financial support and fiscal incentives for industry 

and flexible mechanisms for public procurement 

 Creative avenues for collaborative STI funding through a portfolio-based funding 

mechanism called the Advanced Missions in Innovative Research Ecosystem 

(ADMIRE) programme to support distributed and localised collaborative mission-

oriented projects through a long-term investment strategy. 

 
Equity and Inclusion: An India-centric Equity & Inclusion (E&I) charter will be developed 

for tackling all forms of discrimination, exclusions and inequalities in STI leading to the 

development of an institutional mechanism. 
 

Mainstreaming Science Communication and Public Engagement through creative and 

cross-disciplinary platforms, research initiatives, and outreach platforms. 
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NATIONAL BIOFUEL POLICY 

 
Features 
 
 Policy categorises biofuels as "Basic Biofuels" viz.  

 First Generation (1G) bioethanol & biodiesel and "Advanced Biofuels"  

 Second Generation (2G) ethanol, Municipal Solid Waste (MSW) to drop-in fuels 

 Third Generation (3G) biofuels, bio-CNG  

 The Policy expands the scope of raw material for ethanol production by allowing use 

of Sugarcane Juice, Sugar containing materials like Sugar Beet, Sweet Sorghum, 

Starch containing materials like Corn, Cassava, Damaged food grains like wheat, 

broken rice, Rotten Potatoes, unfit for human consumption for ethanol production. 

 Farmers are at a risk of not getting appropriate price for their produce during the 

surplus production phase. Taking this into account, the Policy allows use of surplus 

food grains for production of ethanol for blending with petrol with the approval of 

National Biofuel Coordination Committee. 

 With a thrust on Advanced Biofuels, the Policy indicates a viability gap funding 

scheme for 2G ethanol Bio refineries of Rs.5000 crore in 6 years in addition to 

additional tax incentives, higher purchase price as compared to 1G biofuels. 

 The Policy encourages setting up of supply chain mechanisms for biodiesel 

production from non-edible oilseeds, Used Cooking Oil, short gestation crops. 

 Roles and responsibilities of all the concerned Ministries/Departments with respect 

to biofuels has been captured in the Policy document to synergise efforts. 

 

Expected Benefits 

 Reduce Import Dependency: One crore lit of E10 saves Rs.28 crore of forex at 

current rates. The ethanol supply year 2017-18 is likely to see a supply of around 

150 crore litres of ethanol which will result in savings of over Rs.4000 crore of forex. 

 Cleaner Environment: One crore lit of E-10 saves around 20,000 ton of CO2 

emissions. For the ethanol supply year 2017-18, there will be lesser emissions of 

CO2 to the tune of 30 lakh ton. By reducing crop burning & conversion of 

agricultural residues/wastes to biofuels there will be further reduction in Green 

House Gas emissions. 

 Health Benefits: Prolonged reuse of Cooking Oil for preparing food, particularly in 

deep-frying is a potential health hazard and can lead to many diseases. Used Cooking 

Oil is a potential feedstock for biodiesel and its use for making biodiesel will prevent 

diversion of used cooking oil in the food industry. 

 MSW Management: It is estimated that, annually 62 MMT of Municipal Solid Waste 

gets generated in India. There are technologies available which can convert 

waste/plastic, MSW to drop in fuels. One ton of such waste has the potential to 

provide around 20% of drop in fuels. 
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 Infrastructural Investment in Rural Areas: It is estimated that, one 100klpd bio 

refinery will require around Rs.800 crore capital investment. At present Oil Marketing 

Companies are in the process of setting up twelve 2G bio refineries with an 

investment of around Rs.10,000 crore. Further addition of 2G bio refineries across 

the Country will spur infrastructural investment in the rural areas. 

 Employment Generation: One 100klpd 2G bio refinery can contribute 1200 jobs in 

Plant Operations, Village Level Entrepreneurs and Supply Chain Management. 

 Additional Income to Farmers: By adopting 2G technologies, agricultural 

residues/waste which otherwise are burnt by the farmers can be converted to 

ethanol and can fetch a price for these waste if a market is developed for the same.  

 

Challenges  

The NBP obviously has a wide scope, and can contribute to energy security, climate 

change mitigation and the creation of new employment opportunities in rural India.  

 

However, it has been continuously unsuccessful because of the  

 Limited availability of biofuel sources 

 Constant failure to adopt a right pricing formula for ethanol and other crops 

 Procedural delays by state agencies and delayed procurement.  

 The technology to enhance the yield from 1G biofuel crops already exists, it remains 

difficult to extract sugar, and hence ethanol, from 2G and 3G sources.  

 India‘s focus on advanced biofuels as such requires high investment, more research, 

market interest and public sector encouragement in technology.  

 Without boosts on these fronts, the insufficient biomass available to produce ethanol 

will continue to stand in the way of India meeting its biofuel target. 

 

Nevertheless, India has a ray of hope for biofuels to improve energy security as well as the 

environment by reducing carbon emissions. The use of biofuels in the transportation 

sector has become compelling in view of tightening automotive vehicle emission standards 

to curb air pollution. As biofuels are derived from renewable biomass resources, it may 

provide strategic advantage for India to promote their sustainable development to 

supplement conventional energy sources. 
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NATIONAL HYDROGEN ENERGY MISSION 

 
 

  
 

The government has launched the National Hydrogen Mission (NHM) that aims to boost 

the green hydrogen (hydrogen produced using renewable energy sources) infrastructure in 

the country and transform India to a global green hydrogen hub for production and export 

of the fuel. 

 

 
 
 The NHM, according to a draft paper prepared by the Ministry of New and Renewable 

Energy (MNRE), has identified pilot projects, infrastructure and supply chain, 
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research and development, regulations and public outreach as broad activities for 

investment with a proposed financial outlay of Rs 800 crores for the next three years.  

 R&D projects in India to focus on improving the efficiency of water-splitting reaction, 

and finding newer materials, catalysts and electrodes to accelerate the reaction. 

 It aims to leverage the country‘s landmass and low solar and wind tariffs to produce 

low-cost green hydrogen and ammonia for export to Japan, South Korea and Europe. 

 
Advantages and Disadvantages of Green Hydrogen 

 
Advantages: 

 100 % Sustainable: Green hydrogen does not emit polluting gases either during 

combustion or during production. 

 Storable: Hydrogen is easy to store, which allows it to be used subsequently for other 

purposes and at times other than immediately after its production. 

 Versatile: Green hydrogen can be transformed into electricity or synthetic gas and 

used for domestic, commercial, industrial or mobility purposes. 

 Transportable: It can be mixed with natural gas at ratios of up to 20 % and travel 

through the same gas pipes and infrastructure - increasing this percentage would 

require changing different elements in the existing gas networks to make them 

compatible. 

 
However, green hydrogen also has negative aspects that should be borne in mind: 

 High cost: energy from renewable sources, which are key to generating green 

hydrogen through electrolysis, is more expensive to generate, which in turn makes 

hydrogen more expensive to obtain. 

 High energy consumption: the production of hydrogen in general and green 

hydrogen in particular requires more energy than other fuels. 

 Safety issues: hydrogen is a highly volatile and flammable element and extensive 

safety measures are therefore required to prevent leakage and explosions. 

 

India‘s National Hydrogen Mission is a futuristic vision that can help the country not only 

cut down its carbon emissions but also diversify its energy basket and reduce external 

reliance. 
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NATIONAL STRATEGY ON ARTIFICIAL INTELLIGENCE 

 
India, being one of the fastest-growing economies, has a significant stake in the AI 

revolution that has taken the world by storm.  

 

Recognizing AI‘s potential to transform economies and the need for India to strategize its 

approach to be a part of this change, the government has taken the task of crafting a 

national strategy for AI, which is the focus of this discussion paper. This strategy 

document shows that India has the strength and characteristics to position itself among 

leaders on the global AI map. It also focuses on how India can leverage transformative 

technologies to ensure social and inclusive growth in line with the development philosophy 

of the government. 

NITI Ayog unveiled its discussion paper on national strategy on AI which aims to guide 

research and development in new and emerging technologies. 

 NITI Aayog has identified five sectors — healthcare, agriculture, education, smart 

cities and infrastructure and transportation — to focus its efforts towards 

implementation of AI. 

 The paper focuses on how India can leverage the transformative technologies to 

ensure social and inclusive growth.  

 NITI Aayog‘s national strategy for AI envisages ‗AI for all‘ for inclusive growth. 

 

The NITI AYOG paper on AI rightly points out that AI research in India is still in its infancy 

and requires large scale concerted and collaborative interventions to scale it up.  

 

The paper proposes a two-tiered structure to address India’s AI research aspirations:  

(a)  CORE (Centre of Research Excellence) which will focus on developing a better 

understanding of existing core research and pushing technology frontiers through 

the creation of new knowledge and 

 

(b)  ICTAI (International Centers of Transformational AI) which will have a mandate of 

developing and deploying application-based research. The paper also highlights the 

fact that adoption of AI across the value chain viz. start-ups, private sector, PSUs 

and government entities, will truly unlock the potential by creating a virtuous cycle of 

supply and demand. Hence, to address all the barriers to its deployment, a 

marketplace model should be adopted with a focus on data collection and 

aggregation, data annotation and deployable models. 

 

Challenges 

 Lack of broad-based expertise in research and application of AI 

 Absence of enabling data ecosystems 

 High resource cost and low awareness for adoption of AI 

 Privacy and security 
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 Absence of collaborative approach to adoption and application of AI.  

 

Way Forward  

 Promotion of research 

 Skilling and reskilling of the workforce 

 Facilitating the adoption of AI solutions 

 The development of guidelines for ‗responsible AI‘ 

 

DNA Technology Regulation Bill 2019 

 

The Parliamentary Standing Committee on Science and Technology, Environment, 

Forests and Climate Change has recommended that the government assuage concerns 

raised over the DNA Technology (Use and Application) Regulation Bill, 2019, including 

over creation of a national databank of crime scene DNA profiles and fears of 

communities being targeted. 

 

Purpose 

 For expanding the application of DNA-based forensic technologies to support and 

strengthen the justice delivery system of the country. 

 The utility of DNA based technologies for solving crimes, and to identify missing 

persons, is well recognized across the world.  

 By providing for the mandatory accreditation and regulation of DNA laboratories, the 

Bill seeks to ensure that with the proposed expanded use of this technology in this 

country, there is also the assurance that the DNA test results are reliable  

 The proposed legislation will empower the criminal justice delivery system by 

enabling the application of DNA evidence, which is considered the gold standard in 

crime investigations. 

 Establishment of the National and Regional DNA Data Banks, as envisaged in the 

Bill, will assist in forensic investigations. 

 The proposed Bill will give fillip to the development of uniform code of practices in all 

laboratories involved in DNA testing throughout the country.  

 This will aid in scientific up gradation and streamlining of the DNA testing activities 

in the country with appropriate inputs from the DNA Regulatory Board which would 

be set up for the purpose.  

 It is expected that the expanded use of this scientifically driven technology would 

empower the existing justice delivery system. 

 
Issues 

 Violation of Right to Privacy: There are criticisms that the DNA profiling bill is a 

violation of human rights as it could also compromise the privacy of the individuals. 

 

In the case of KS Puttuswamy Vs Union of India, privacy was declared as a 

fundamental right protected under Article 21 of the Indian Constitution. 
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Further, the European Court of Human Rights through a seventeen-judge bench 

in the case of Marper v. United Kingdom has also held that retention of data 

related to DNA without the consent of an individual is capable of affecting private 

life of an individual as it violates Article 8 of the European Convention on Human 

Rights which ensures right to respect for one‘s private and family life, his home and 

his correspondence. 

 

 Complicate Criminal Investigations: Using DNA effectively during criminal 

investigations requires proper crime scene examination, trained and reliable policing, 

a trusted chain of custody of samples, reliable analysis, and proper use of expert 

evidence in court. 

 Potential risk of this law being misused to target certain sections of the society and 

has therefore, suggested several recommendations.  

 Another issue is that the data which is being collected can also be used for 

producing the evidence in the civil cases as per Clause 34. Seemingly, there is a 

unified data base and parallel procedure for acquiring the access to data in civil and 

criminal cases keeping it on an equal footing whereas in both the types of cases, 

there is a significant difference in burden of proof because in criminal case, the 

burden has to be proved beyond reasonable doubt while in civil cases, it is proved by 

a preponderance of probabilities. 

 Additionally, the Bill also seeks for the establishment of regional and central DNA 

data bank which will be responsible for maintaining different indices so as to 

accumulate the data. However, the nature of work is technical and the Bill 

completely fails to recognise the training part of these persons who will operate such 

banks.  

 Moreover, the DNA data comes under the purview of sensitive personal data as per 

Rule 3 of Information Technology Rules, 2011 and hence, high safeguarding 

measures are required to collect and store data which unfortunately the Bill misses 

to cover. 

  Further, the lack of data protection law and poor data storage infrastructure 

amplifies the risk of data leakage and misuse. 

 
Way Forward  

 Giving Priority To Privacy Protection 

 Establishing Independent Regulator 

 Ensuring Transparency 

 Addressing Human & Infrastructure Requirements 
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NATIONAL BIOPHARMA MISSION 

 
 
The National Biopharma Mission (NBM) is an industry-Academia Collaborative Mission for 

accelerating biopharmaceutical development in the country.  

 Under this Mission the Government has launched Innovate in India (i3) programme 

to create an enabling ecosystem to promote entrepreneurship and indigenous 

manufacturing in the sector. 

 The program is promoting entrepreneurship by supporting small and medium 

enterprises for indigenous product development (Novel Cell lines, indigenously 

developed Biologics, devices and Raw materials for Biologics manufacturing) and 

through establishment of shared facilities and Technology Transfer Offices.  

 The mission was approved in 2017 at a total cost of Rs 1500 crore and is 50% co-

funded by World Bank loan. It is managed through a dedicated Program Management 

Unit (PMU) at BIRAC. 

 

This scientifically driven enterprise aims at developing an ecosystem for affordable 

product development and is focused on the following 4 verticals: 

 Development of product leads for Vaccines, Biosimilars and Medical Devices that 

are relevant to the public health need by focussing on managed partnerships. 

 Upgradation of shared infrastructure facilities and establishing them as centres of 

product discovery/discovery validations and manufacturing.  

 Develop human capital by providing specific trainings to address the critical skills 

gap among the nascent biotech companies across the product development value 

chain in areas such as Product development, intellectual property registration, 

technology transfer and regulatory standards.  

 Technology Transfer Offices: To help enhance industry academia inter-linkages 

and provide increased opportunities for academia, innovators and entrepreneurs to 

translate knowledge into products and technologies, 5 Technology Transfer Offices 

are being considered for funding under NBM. 
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NATIONAL STRATEGY ON BLOCKCHAIN 

 
 

 

 
This document provides an insight on the strategies for metamorphosing Indian 

Blockchain ecosystem to make India as one of the leading countries in terms of harnessing 

the benefits of this emerging technology by focusing on Technological and Administrative 

aspects. 

 Need for National Level Blockchain Framework (NLBF): NLBF can aid in scaling 

deployments for developed applications, creating shared infrastructure and also 

enable cross domain application development 

 A multi-institutional Centre of Excellence is proposed for implementation of NLBF 

 Integration of important National Level Services to Blockchain such as eSign, 

ePramaan, DigiLocker etc. 

 Focus on research in the domains of standards & interoperability, scalability & 

performance, consensus mechanisms, security & privacy, key management, secure 

smart contracts and detection of vulnerabilities in Blockchain Technology based 

solutions is required for sustainability. 
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 Consultancy services can be offered in architecting the Blockchain based 

applications as different ministries / departments are showing interest in adopting 

Blockchain Technology. 

 Capacity building in Blockchain Technology need to be promoted by conducting short 

term courses or bootcamps. 

 Regulatory aspects & Polices also need to be focused along with Infrastructure, 

Research, Technology Stack, Testing & Certification and Capacity Building. 

 Explore the potential of Blockchain Technology in the proposed public digital 

platforms in various sectors like Agriculture, Health, Energy etc., for more security. 
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