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1. SPACE 

1.1 Space Junk 

Why in news? 

In March, a Chinese military satellite, Yunhai 1-02 collided with a piece of junk leftover from a 1996 Russian rocket 
launch leaving a trail of debris high above the Earth 

What causes space junk? 

 Un-operational / Expired / Exploded satellites, rocket parts or space crafts 

 Anti-satellite tests that incapacitates or destroys satellites for strategic or tactical 
purposes (like Mission Shakti conducted by DRDO, China’s 2007 ASAT test, 
etc.) 

 Rare collision between two space crafts 

 Mega-constellations of satellites planned by companies such as SpaceX 
‘s Starlink project 

What are the threats posed by space junk? 

 Collision of space debris with other satellites or amongst themselves produces more fragments and exacerbates 
the problem. 

 A belt of space junk would make certain low-Earth orbits unusable. 

 Experts have warned of Kessler syndrome. 

 Astronauts in space would be harmed by space debris. 

 Old batteries from defunct space crafts can explode and leaks may occur in 
the system. 

 The International Space Station (ISS) is constantly at risk from space debris. 

What has been done so far to manage the space junk? 

 Orbital Debris Program Office was set up by NASA which issued the world’s first set of debris-mitigation 
guidelines in 1995. 

 The guidelines proposed that satellites should be designed to re-enter Earth’s atmosphere within 25 years of 
mission completion. 

 Europe plans ClearSpace-1, Earth’s first space debris removal mission in 2025. 

 Researchers from Purdue University are test-launching a first-of-its-kind  Spinnaker3 drag sail to low-earth 
orbit, in an effort to clean up space debris 

 Japanese start-up Astroscale launched a satellite that retrieves used satellites and other space junk. 

 In August 2020, NETRA Project was initiated by ISRO which is an early warning system to protect the 
satellites from space debris and other hazards of Space. 

 International Space Law points that if a satellite becomes dysfunctional, then the satellite should deorbit and its 
re-entry into the earth should be carried. 
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What should be done? 

 Update of 1967 Outer Space Treaty - The Treaty grants countries permanent property rights to their objects 
in space and it complicates the efforts to clean up debris. 

 NASA should fund research into debris-removal technologies and consider partnerships with companies 
developing them. 

 Expansion of Artemis Accords, a framework for space cooperation that includes (so far) 11 other countries. 

1.2 Geomagnetic Storm that killed Starlink Satellites 

What is the issue? 

Elon Musk’s Starlink has lost 40 out 49 of satellites that were caught in a geomagnetic storm a day after they were 
launched. 

 

What is Starlink project? 

 Starlink is the name of a satellite network developed by the private spaceflight company SpaceX to provide low 
latency, low-cost internet to remote locations. 

 SpaceX eventually hopes to have as many as 42,000 satellites in this so-called megaconstellation. 

 SpaceX's satellite internet proposal was announced in 2015. 

 SpaceX launched its first two Starlink test craft, named TinTinA and TinTinB, in February 2018. 

 The first 60 Starlink satellites launched in 2019 and were placed in Low Earth Orbit at an altitude of 340 miles 
(550 kilometers), so that it is easy to get pulled down to Earth by atmospheric drag by avoiding space junk. 

 The current version of each Starlink satellite weighs 573 lbs(260 kilograms). 

 As of early January 2022, SpaceX had launched more than 1,900 Starlink satellites overall. 

 SpaceX plans to refresh the Starlink megaconstellation every five years with newer technology. 

What are the concerns over the Starlink project? 

 Light pollution- concerns about future images from highly sensitive telescopes as satellite streaks interfere in 
the data 

 Interference from Starlink's radio-based antennas 

 Threat to existing and future astronomical infrastructures 

 Affects the pristine nature of the night sky 

 Increased probability of space collisions 
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 At the end of their service, the old satellites will be steered into Earth's atmosphere where they will burn up that 
could actually alter the atmospheric chemistry 

 Burning of satellites will produce aluminum oxide or alumina which is known to cause ozone depletion 

 Alumina reflects light at certain wavelengths that may create scattering and eventually change the albedo of the 
planet leading to an out-of-control geoengineering experiment 

What is the recent incident of geomagnetic storm? 

 A geomagnetic storm is a major disturbance in Earth's magnetosphere that occurs when there is a very efficient 
exchange of energy from the solar wind into the space environment surrounding the planet. 

 The disturbance that drives the magnetic storm may be a solar coronal mass ejection (CME) or a co-rotating 
interaction region (CIR), a high-speed stream of solar wind originating from a coronal hole. 

 The frequency of geomagnetic storms increases and decreases with the sunspot cycle. 

 In the current event, the passing of the latter part of the storm, with its high density core, possessed speeds 
higher than what was recorded during the storm’s arrival. 

 This has caused the loss of 40 satellites in a single solar event that has been described as “unheard of” and 
“huge”. 

 There are models capable of predicting a storm’s time of arrival and its speed but the storm’s structure or 
orientation cannot be predicted still. 

What are the effects of solar storm on Earth? 

 Not all solar flares reach Earth. 

 But solar flares/storms, solar energetic particles (SEPs), high-speed solar winds, and coronal mass ejections 
(CMEs) that come close can impact space weather in near-Earth space and the upper atmosphere. 

 Solar storms can hit operations of space-dependent services like global positioning systems (GPS), radio, and 
satellite communications. 

 Geomagnetic storms interfere with high-frequency radio communications and GPS navigation systems. 

 Aircraft flights, power grids, and space exploration programmes are vulnerable. 

 CMEs can potentially create disturbances in the magnetosphere, the protective shield surrounding the Earth. 

 Astronauts on spacewalks face health risks from possible exposure to solar radiation outside the Earth’s 
protective atmosphere. 

1.3 James Webb Space Telescope may help answer Humanity’s Questions 

Why in news? 

The telescope, which moved into its final position this week, has already begun its work of looking for answers to some 
of humanity’s most pressing questions, including about the possibility of life elsewhere in the universe. 

What is James Webb Space Telescope? 

 The James Webb Space Telescope is an infrared telescope formerly known as the "Next Generation Space 
Telescope". 

 It was launched on December 25, 2021 on a mission to study the 
earliest stars and peer back farther into the universe's past than ever 
before. 

 Webb is an international collaboration between NASA, ESA (the 
European Space Agency), and the Canadian Space Agency (CSA). 

 The Webb telescope is said to be the scientific successor to the 
Hubble Space Telescope. 

 It is NASA’s largest and most powerful space science telescope ever 
constructed. 

 Webb is now orbiting Lagrange point 2 (L2) located between Earth and Sun nearly 1 million miles (1.6 million 
km). 
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 The telescope will 

o Hunt for the unobserved formation of the first galaxies, and 

o Look inside dust clouds where stars and planetary systems are forming today. 

 The telescope’s four instruments - cameras and spectrometers have detectors that are able to record extremely 
faint signals. 

 

 The collected data will help find answers to questions in 4 areas of modern astronomy 

1. First light, 

2. Assembly of galaxies, 

3. Birth of stars and protoplanetary systems and Planetary systems 

4. The origin of life 

What is Hubble Space Telescope? 

 Hubble Space Telescope was launched in 1990. 

 Hubble is a Cassegrain reflector telescope that uses a combination of a primary concave mirror and a 
secondary convex mirror. 

 In addition to observing visible and near-infrared light, Hubble detects ultraviolet light, which is 
absorbed by the atmosphere and visible only from space. 

 The Telescope has embarked on an extensive three-year program, known as Hubble’s Ultraviolet Legacy Library 
of Young Stars as Essential Standards (ULLYSES), to observe a set of high- and low-mass young stars. 

 Contributions 

1. Hubble has revealed the age of the universe to be about 13.8 billion years 

2. Hubble played a key role in the discovery of dark energy, a mysterious force that causes the expansion 
of the universe to accelerate. 

3. Hubble has shown scientists galaxies in 
all stages of evolution, including 
galaxies that were around when the 
universe was still young, helping them 
understand how galaxies form. 

4. It found protoplanetary disks, clumps 
of gas and dust around young stars that 
likely function as birthing grounds for 
new planets. 

5. It discovered that gamma-ray bursts — 
strange, incredibly powerful explosions 
of energy that occur in far-distant 
galaxies when massive stars collapse. 

What is the difference between Hubble and James Webb Telescope? 

 Location- Hubble was launched into low-Earth orbit whereas Webb is orbiting in L2 region. 
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 Size- Webb will have an approximately 6.5 meter diameter primary mirror, which would give it a significantly 
larger collecting area than the mirror available in the Hubble which is 2.4 meters in diameter. 

 Images Captured- The images taken by Webb will be better than that of 
Hubble and would be fundamentally different because of its different 
wavelengths. 

 Wavelength- Webb has the ability to detect infrared light while Hubble can 
observe light at optical and ultraviolet wavelengths. 

 Specification- Webb needs to be colder than Hubble in order to capture 
faint infrared wavelengths of light and needs to be shielded from the Sun, 
Earth and Moon’s infrared radiation. 

 The South Atlantic Anomaly- Hubble passes through the South Atlantic Anomaly (a small dent in the 
Earth’s magnetic field that can impact satellites) about 15% of the time whereas Webb will not cross paths with 
the anomaly. 

 Delving deeper- Webb is expected to go beyond Hubble’s range and behold light from universe’s first stars 
and galaxies, revealing how the stars looked 13.7 billion years ago. 

2. DEFENCE 

2.1 Submarine Technology in India 

Why in news? 

French defence major Naval Group has announced that it is unable to participate in the P-75 India (P-75I) project under 
which six conventional submarines are to be built in India for the Indian Navy. 

What is the issue? 

 France’s Naval Group was one of the 5 shortlisted Original 
Equipment Manufacturers (OEM) for the Navy’s P-75I project. 

 The group has announced it would not bid for the project. 

 The reason was that the Request for Proposal (RFP) requires 
that the fuel cell AIP be sea proven but the French Navy does not 
use such a propulsion system. 

What is AIP? 

 Diesel electric submarines must come to the surface or close to 
it to run their generators to recharge the batteries that propel 
them underwater. 

 Air Independent Propulsion (AIP) is a mechanism that allows 
the batteries to be charged even while the boat is submerged. 

 Even with AIP, the submarine needs to surface every three weeks 
or so. 

 There are different types of AIP mechanisms available and India 
is looking for under the P-75I project is AIP based on fuel cells. 

 These cells convert chemical energy into electrical energy, recharging the batteries of the submarine. 

 Advantages 

o Retain the element of surprise by remaining undetected. 

o Diesel submarines possess the advantage of being able to switch off their engines completely and lie in 
wait unlike nuclear submarines whose reactors cannot be switched off at will. 

o The ultra-quiet nature of modern diesel subs, has made AIP-equipped diesel subs a very attractive 
alternative. 
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 Disadvantages 

o Installing AIP increases the length and weight of the boats.  

o It requires pressurised liquid oxygen (LOX) storage on-board and supply for all three technologies. 

o Produce some acoustic noise from moving parts. 

o The submarine’s unit cost increases by around 10%. 

What is the Navy’s 30-year submarine building programme about? 

 In 1999, the Cabinet Committee on Security approved 
a 30-year plan for the Navy to indigenously build and 
induct 24 submarines by 2030. 

 The older Project-75 (P-75) was brought under the new 
plan, with the two production lines to be built under P-
75 and P-75I. 

 P-75 envisages indigenous construction of Scorpene-
class submarines equipped with the state-of-the-art 
AIP system. 

 Six Scorpene submarines are being built under 
Project-75 by Mazagaon Dock Ltd. (MDL) under 
technology transfer from Naval Group of France under 
a $3.75-bn deal signed in 2005. 

 Project-75I (approved in 2007) succeeded the Project-
75. 

 The first Request for Information for P-75I was issued 
in 2008, then again in 2010, but the RFP was issued 
only in July 2021. 

 This will be India’s first project under the Strategic Partnership Model where the government will give the 
contract to an Indian Strategic Partner (SP), which will partner with a foreign OEM to build AIP-powered 
submarines in the country. 

What is the status of the project? 

 The project is lagging behind the curve as the final bids are yet to be finalised. 

 The Naval Group has already announced it is pulling out, and the Russian and Spanish companies might also 
not proceed with their bids. 

 Concerns- The requirement to demonstrate a sea-proven fuel cell AIP is the major concern. 

 While some manufacturers may have the technology, it may not have been proven at sea yet. 

 Another problem for the OEMs is the transfer of technology as they are unwilling to share all their expertise, 
especially the niche technologies that they have built. 

What submarines does India have now? 

 India has 16 conventional diesel-electric submarines, which are classified as SSKs excluding the INS Vagir and 
INS Vagsheer 

 India also has two nuclear ballistic submarines, classified SSBN. 

2.2 When a Missile Misfires 

What is the issue? 

Pakistan has said that an unarmed Indian missile landed 124 km inside its territory on Wednesday which was 
acknowledged by India stating that a technical malfunction led to the accidental firing of a missile. 

What is the procedure for information regarding such tests? 

 Under the India- Pakistan’s Pre-notification of flight testing of ballistic missiles agreement 
(2005), each country must provide the other an advance notification on flight test it intends to take for any 
land or sea launched, suface-to-surface ballistic missile. 
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 Before the test, the country must issue Notice to Air 
Missions (NOTAM) or Navigational Warning 
(NAVAREA) to alert aviation pilots and seafarers, 
respectively. 

 The testing country must ensure that the launch site is 
not within 40 km, and the planned impact area is not 
within 75 km of either the International Boundary (IB) 
or the Line of Control (LoC). 

 The planned trajectory should not cross the IB or the 
LoC and must maintain a horizontal distance of at 
least 40 km from the border. 

 The testing country must notify the other nation no 
less than 3 days in advance of the commencement. 

 The pre-notification has to be conveyed through the respective Foreign Offices and the High Commissions. 

What kind of a missile was it? 

 Neither country has spelt what the missile was but Pakistan has only called it a “supersonic” missile. 

 It was commented that the missile travelled 200 km, guided mid-air and travelled at 2.5 times to 3 times the 
speed of sound at an altitude of 40,000 feet. 

 Some experts have speculated that it was a test of one of India’s top missiles, BrahMos, jointly developed with 
Russia. 

 Other experts have wondered if the missile was a variant of the nuclear-capable Prithvi. 

What explains the trajectory it took? 

 A striking aspect of the episode is that the missile changed direction mid-air. 

 Possible reasons for change in missile direction 

o It could be due to incorrect coordinates 

o If somebody was to jam the missile while in flight, by some cyber means 

o If the target data that has been fed into the missile gets corrupted 

What are the Brahmos and Prithvi missiles? 

 Brahmos- Brahmos is a joint venture between the Defence Research and Development Organization of India 
(DRDO) and the NPOM of Russia. 

 Brahmos is named on the rivers Brahmaputra and Moskva. 

 It is a two-stage (solid propellant engine in the first stage and liquid ramjet in second) air to surface missile 

 The flight range is around 300 km with speed of Mach 2.8, which is 3 times more than the speed of sound. 

 India's entry into the Missile Technology Control Regime (MTCR) has extended the range of the BRAHMOS 
missile to reach 450 km-600km, above its current MTCR capped range of 300 km. 

 Brahmos is the heaviest weapon to be deployed on Su-30 MKI fighter aircraft, with a weight of 2.5 tonnes. 

 Brahmos is a multiplatform i.e it can be launched from land, air, and sea and multi capability missile with 
pinpoint accuracy that works in both day and night irrespective of the weather conditions. 

 It operates on the "Fire and Forgets" principle i.e it does not require further guidance after launch. 

 Prithvi- Prithvi is a surface-to-surface missile which was a part of the integrated guided missile development 
programme (IGMDP). 

o Prithvi I - Army Version (150 km range with a payload of 1,000 kg) 

o Prithvi II - Air Force Version (250 km range with a payload of 500 kg) 

o Prithvi III - Naval Version (350 km range with a payload of 1000 kg) 

o Dhanush- Dhanush is reportedly a naval version of Prithvi which can be launched from ships. 
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2.3 S-400 Triumf Defence System 

Why in news? 

Russia has started supplying S-400 air defence system to India and the first division will be delivered by the end of 2021. 

What is the status of the deal? 

 India has signed a deal in 2018 with Russia for five S-400 Triumf regiments from Russia under a 5.43 billion 
dollar deal. 

 The delivery was to begin by the end of 2020 but was slightly delayed due to late payments as well as the COVID-
19 pandemic and is likely to be completed by April 2023. 

 Both sides worked out a Rupee-Rouble exchange for payments following which India paid 15% advance 
amount triggering the delivery cycle. 

 The rupee-rouble arrangement means that the payment for S -400 will be done by India in Indian Rupees (INR) 
equivalent to the value of the weapon system in roubles, the currency of the Russian Federation. 

What is the S-400 system? 

 Named SA-21 Growler by NATO and developed by Russia’s Almaz Central Design Bureau,S-400 Triumf is 
one of the world’s most advanced air defence systems. 

 It is a surface-to-air missile system that can simultaneously track and neutralise a range of incoming objects 
spanning aircraft, missiles and Unmanned Aerial Vehicles (UAV) over very long ranges. 

 It can provide air interception against early warning aircraft, airborne missile strategic carriers, tactical and 
theatre ballistic missiles, medium-range ballistic missiles, etc. 

 The S-400 is fully mobile and each 
system has a 3D phased array acquisition 
radar that can track around 300 targets 
up to 600 km. 

 It has a command and control centre, 
automatic tracking and targeting 
systems, launchers and support vehicles. 

 The missile system is tackle any aerial 
target within a range of 400km and can 
simultaneously engage 36 targets. 

 Each system has four different types to 
missiles for up to 40 km, 120 km, 250 km 
and 400 km and up to 30 km altitude. 

 It can be activated within five minutes 
and has the flexibility to be integrated 
into the existing and future air defence 
units of the air force, army and navy. 

 The S-400 also comes with improved 
electronic counter-countermeasures to 
tackle the attempts at jamming. 

 Another capability of S-400 is its “fire-and-forget capability" which does not require further guidance after 
the launch and can hit the target without the launcher being in line-of-sight of the target. 

Why is the S-400 important for India? 

 The S-400 fills the gaps in India’s national air defence network and would complement India’s 
indigenous Ballistic Missile Defence System developed by the DRDO to create a multi-tier air defence over 
the country. 

 The S-400 would be seamlessly integrated into the country’s existing air defence network of Indian Air Force. 

 If it is deployed towards the Western borders, the system can track movements of Pakistan Air Force aircraft as 
soon as they take off from their bases. 

 The S-400 air defence systems and Rafale fighter jets are “game-changers” for the IAF and said they were like 
a booster dose to the force. 
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 Countries such as Algeria, Belarus, China, Turkey, etc. have already procured the S-400 defence system. 

Why is the US upset with it? 

 The US’s Countering America’s Adversaries through Sanctions Act (CAATSA), 2017 has provided for 
economic and travel sanctions against countries and officials that transacted significant military and intelligence 
contracts with Russia, North Korea and Iran. 

 The sanctions which were slapped on China and Turkey for buying the S-400 could also be used against India. 

 For India, acceding to such sanctions challenges the nation’s principles of sovereignty and strategic autonomy. 

 The U.S. has a choice to waive sanctions if the waiver is found to be in American vital national security interests 
or if India reduces its future dependence on Russian weaponry. 

 India-Russia Defence trade - The defence trade between India and Russia was $15 billion in the last three 
years because of several big-ticket deals. 

 A report by SIPRI on the trends in international arms transfer said that while arms imports by India decreased 
by 33% between 2011–15 and 2016–20, Russia remained the largest supplier to India in 2011-15 and in 
the next half decade from 2016 -20. 

 Deals related to Ka-226T utility helicopters, AK-203 assault rifles and Igla-S Very Short Range Air Defence 
(VSHORAD) systems are in advanced stages of being concluded. 

 India- US Defence trade – The USA is the fourth largest arms supplier to India in 2016–20. 

 India is in the process of procuring additional P-8I maritime reconnaissance aircraft, AH-64E Apache attack 
helicopters with the US. 

 Negotiations are in advanced stages for armed drones and Intelligence, Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) aircraft. 

 India is a prized U.S. partner of the Quad, the Indo-Pacific and in countering China and hence sanctions will 
cause a rift in India-U.S. ties and could spur India towards Russia. 

 The US must recognise that its unilateral sanctions which are not U.N. endorsed would undermine the 
multilateral system. 

 New Delhi must make it clear to Washington that the law should be abandoned, as it nullifies the very “rules-
based international order” which is the foundation of the India-U.S. global strategic partnership. 

2.4 India’s Nuclear Arsenal  

Why in news? 

In the final months of 2021, India conducted two major missile tests - the Shaurya hypersonic weapon test and the Agni-
P missile test. 

What is the Shaurya hypersonic weapon? 

 It is a surface-to-surface, medium range, nuclear capable hypersonic missile that can reach speeds of 7.5 
Mach. 

 It is indigenously developed by Defence Research and Development Organisation (DRDO) under the project 
code-named B-05. 

 It is a land variant of short range Submarine Launched Ballistic Missiles K-15 Sagarika. 

 The newer version of the missile has a strike range of 750 km to 1800 km depending on the payload. 

 It can be used by both the Navy and the Army. 

 Shaurya is a canister-based system, which means that it is stored and operated from specially designed 
compartments. 

 This is a two-stage missile that uses solid propellants and can deceive enemy radars after launch. 

 The missile is less vulnerable to anti-ballistic missile defence systems due to its high manoeuvrability. 

 Only the United States, Russia and China have developed technologies to field fast-manoeuvring hypersonic 
missiles that fly at lower altitudes and are extremely hard to track and intercept. 
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What is Agni-P? 

 Agni Prime (Agni P) is the first of the new generation advanced variant of Agni class of missiles. 

 Agni-P is a two-stage canisterised solid propellant ballistic missile that can be launched from rail and road 
and stored for a longer period. 

 This nuclear ballistic missile, which has a range capability 
between 1,000 and 2,000 kilometres, weighs half of Agni III and has 
new kinds of propulsion and new guidance. 

 Since it is a canisterised missile, it reduces the time required to launch 
the missile while improving its storage and mobility. 

 It also comes with the technologies found in the 4000-kilometre range 
Agni-IV and 5000-kilometre range Agni-V. 

 Due to its long range, this missile can be used to target enemy armadas in the Indo-Pacific. 

What is the significance of these missile tests? 

 Strategic stability - These missile tests indicate that India is on course to fielding a more sophisticated nuclear 
arsenal with greater diversity of delivery systems. 

 These missile developments might mean for strategic stability, especially between India and Pakistan. 

 Hypersonic weapons-  Shaurya is likely to be highly effective in taking out enemy early radars, static military 
installations such as airbases and command and control (C&C) facilities. 

 Nuclear deterrence- The Agni-P missile is capable of delivering multiple independent re-entry vehicles 
(MIRVs) or multiple warheads against a single target creating an opportunity for India to strengthen nuclear 
deterrence. 

 Shift in India’s no-first-use policy- Several analysts have inferred that Agni-P and Shaurya together 
represent a shift in India’s no-first-use policy although officially there is no evidence. 

 Canisterization of missiles- It also means that the canisterization of missiles is not only for longer range 
missiles such as intermediate range ballistic missiles (IRBMs), but also for the Agni-P, which is a short-range 
ballistic missile (SRBM). 

 Canisterized missile capabilities give India counter-force strike options, especially against Pakistan. 

 Readiness to tackle adversaries- India’s pursuit of higher readiness levels in the form of Agni-P and 
Shaurya is only a justifiable insurance against a risk-prone adversaries such as China and Pakistan. 

 Beijing has deployed its Dong-Feng (DF)-26 IRBMs in the Xinjiang region of Western China and India’s 
Shaurya hypersonic weapon is equally a response to it. 

3. IT, TELECOM & ELECTRONICS 

3.1 Electric Vehicle Fires 

What is the issue? 

The recent incidents of fire involving electric two-wheelers (ETWs) have raised concerns over quality and safety of these 
vehicles. 

What are EVs? 

 EVs are vehicles that are either partially or fully powered on electric power. 

 While some EVs used lead acid or nickel metal hydride batteries, the standard for modern battery electric 
vehicles is now considered to be lithium ion batteries. 

What are lithium ion batteries, and how do they work? 

 Every Li-ion battery consists of three active components 

o Anode- Typically graphite 

o Cathode- Typically based on a nickel, cobalt, and manganese-based oxide 
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o Electrolyte- Typically a salt of lithium in an inorganic solvent 

 The sheets of the anode and cathode are assembled into a sandwich structure held apart by a thin separator 
(about 15 microns in thickness) to prevent shorting. 

 Accidental shorting of the electrodes is a known cause of fires in Li-ion cells. 

 Safety features, such as thermal switches that turn off if the battery overheats, are added into a battery cell. 

 Battery cells are assembled into modules and then further assembled into packs that are designed to ensure 
uniform temperature profile with minimal thermal variation during operation. 

 Features 

o Light weight 

o High energy density 

o Ability to recharge 

o Longer lifespan compared to a lead acid battery 

o More efficiency 

o Greater driving range 

 Because of the high energy density, a battery management system (BMS) is applied to a Li-ion battery to make 
sure they operate safely. 

 A BMS constantly measure the voltage, current flowing, charging and discharging rate, battery life cycle, and 
efficiency. 

What are the pros and cons of EVs? 

Pros of EV 

 Low running costs- Electric vehicles have low running costs as they have less moving parts for maintaining. 

 Energy efficient- EVs convert over 77% of the electrical energy from the grid to power at the wheels. 

 Environmentally friendly- They also very environmentally friendly as they use little or no fossil fuels. 

 Reduced energy dependence- Electricity is a domestic energy source. 

 Performance benefits- Electric motors provide quiet, smooth operation and stronger acceleration and 
require less maintenance than internal combustion engines. 

Cons of EV 

 Driving range- EVs have a shorter driving range than most conventional vehicles. 

 Recharge time- Fully recharging the battery pack can take 3 to 12 hours. Even a "fast charge" to 80% capacity 
can take 30 min. 

 Thermal runaway- Even if few 
batteries malfunction and cause a 
short circuit, it can kickstart a 
chain reaction resulting in a fire, 
given that a battery pack is tightly 
packed with a number of Li-ion 
cells. 

What causes battery fires? 

 Battery fires occur due to the 
convergence of three parts of the 
“fire triangle” - heat, oxygen, and 
fuel. 

 Heat- If an adverse event such as 
a short circuit occurs in the 
battery, the internal temperature 
can raise as the anode and cathode 
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release their energy in an uncontrolled manner, along with oxygen. 

 Oxygen- Such events also rupture the sealed battery further exposing the components to the second part of the 
fire triangle, namely, oxygen. 

 Fuel- The final component of the triangle is the liquid electrolyte, which is flammable and serves as a fuel. 

 Trigger for battery fires 

o Internal shorts - Manufacturing defect that results in sharp objects penetrating the separator 

o External events 

 Puncture of the cell and shorting of the electrodes 

 Overcharging the battery 

 Faulty battery management system 

 Bad thermal design at the module and pack level 

 Prior accidents of a vehicle which may have damaged the battery pack 

Are battery fires inevitable? 

 Battery Cathodes- Since battery cathodes are a leading cause of the heat release, the one with lower nickel 
content or moving to iron phosphate can increase safety. 

 Manufacturing- Tightly controlled manufacturing will prevent accidental shorts in the cells, eliminating a 
leading cause of fires. 

 Adding a ceramic layer on the separator mechanically prevents shorts. 

 Design-Sensing the state of the battery and integrating this data into sophisticated battery management 
systems is important. 

 Protecting the cell with robust thermal management is critical, especially in India where ambient temperatures 
are high. 

 Battery packs need to be protected from external penetration. 

 Current developments- Companies are developing internal switches that turn off parts of the battery that 
undergo thermal events to stop them at their inception. 

 Research is underway to replace the flammable liquid electrolyte with a solid electrolyte and nonflammable 
liquid electrolytes to eliminate one part of the fire triangle. 

 Role of regulators- Regulators play an important role, providing the testing and certification needed to 
ensure that technology innovations perform at the level that is promised. 

What is the need of the hour? 

 Addressing the lacunae- The government too has been lax and has allowed ETWs with speeds of less than 
25 km/hour to be sold without any serious certification. 

 Proper investigation- The Ministry of Road Transport and Highways has ordered a probe into the vehicles 
catching fire abruptly. 

 It has reached out to the Centre for Fire Explosive and Environment Safety (CFEES) to carry out investigations. 

 Alternative options- Debates are mounting on whether battery swapping would be a better solution for 
electric scooter in India. 

 When the user’s vehicle battery is discharged fully or about to be discharged, manufacturers or a third-party 
provider just swaps it out with a fully-charged battery at a battery-swapping station. 

 One of the key elements of EV, charging is in complete control of the swapping company and the customer never 
has to charge the battery. 

 The other advantage of swapping is that there is always an extra pool of batteries giving ample time to charge 
the batteries. 

 The government needs to act swiftly to frame stringent regulations and standards. 
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3.2 Meta's AI Supercomputer 

Why in news? 

Facebook-parent Meta announced that it is building an AI supercomputer, the AI Research SuperCluster (RSC) which 
will be the fastest supercomputer in the world once fully built by mid-2022. 

What are supercomputers? 

 A supercomputer can perform high-level processing at a faster rate 
when compared to a normal computer. 

 Supercomputing is measured in floating-point operations per second 
(FLOPS). 

 Supercomputers are made up of  thousands of powerful machines which 
use better artificial intelligence (AI) models to improve 
operations  processing huge amounts of data in less time. 

 They work together to perform complex operations that are not possible 
with normal computing systems. 

 AI supercomputers are built by combining multiple graphic processing 
units (GPUs) into compute nodes, which are then connected by a high-
performance network fabric to allow fast communication between those GPUs. 

What is the RSC? 

 RSC is a powerful supercomputer that can perform tasks like translating text between languages and help 
identify potentially harmful content on Meta's platform. 

 It can run computer vision workflows up to 20 times faster. 

 It can train large-scale Natural Language Processing (NLP) models 3 times faster. 

 It can help its researchers build better AI models that can work across different languages, seamlessly analyse 
text, images and video together. 

 It also powers real-time voice translations to large groups of people speaking different languages so that they 
can collaborate on a research project, and develop new augmented reality tools. 

 

What is the role of supercomputers and RSC in the metaverse? 

 The AI supercomputers will help build the foundation of metaverse to create AI agents in that environment for 

o rich user interaction 

o mimicking the real world 
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o provide high-performance computing to specific tasks 

 Meta computes that RSC will pave the way toward building technologies for the metaverse where AI-driven 
applications and products will play an important role. 

 RSC can keep people safe in the metaverse through its training models that can detect harmful content faster 
than earlier systems. 

What are the current challenges? 

 To fully realise the benefits of advanced AI self-supervised learning of various domains will require training 
large and complex models for critical use cases like identifying harmful content on Meta's platform. 

 Computer vision needs to process larger, longer videos with higher data sampling rates. 

 Speech recognition needs to work well even in challenging conditions with a lot of background noise and needs 
to understand more languages, dialects, and accents. 

 There are large-scale scientific problems that need the right level of depth, accuracy and speed which cannot be 
handled with the current generation of supercomputers. 

3.3 Possibility of a Semiconductor Crisis 

What is the issue? 

Supply of semiconductors, which was affected due to Covid-related disruptions but had started picking up as 
manufacturing chains normalised, is now being threatened once again by the Ukraine crisis. 

What are semiconductors? 

 A semiconductor is a material product usually comprised of silicon, which conducts electricity more than an 
insulator, such as glass, but less than a pure conductor, such as copper or aluminum. 

 Success in the semiconductor industry depends on creating smaller, faster, and cheaper products. 

 The bulk of semiconductor manufacturing and supply capability concentrated in a handful of countries 
including Taiwan, South Korea, U.S., Japan and China. 

 Properties 

o Serves as an insulator at zero Kelvin 

o Functions as a conductor as the temperature increases. 

o Can be doped to make the semiconductor devices ideal for energy conversion, switches, and amplifiers 
There are fewer power losses. 

o Have higher resistivity than conductors but a lower resistivity than insulators 

o As the temperature increases, the resistance of semiconductor materials decreases, and vice versa. 

Why is semiconductor so significant? 

 All modern-era digital devices, as well as future innovations, rely on the semiconductor sector. 

 These discrete elements drive almost all upcoming technologies, including AI, cloud computing, quantum 
computing, enhanced wireless networks, blockchain applications,etc. 

 Semiconductors also have their application in bitcoin mining, 5G, IoT, self-driving vehicles, drones, robots, 
gaming, and wearables. 

Why was there a shortage in semiconductors? 

 The beginning of the Covid-19 pandemic and the subsequent lockdowns across the world forced chip-making 
facilities to shut in countries like Japan, South Korea, China and the US. 

 The Russia-Ukraine crisis has distrupted the supply of two key raw materials for the production of 
semiconductor chips— neon and palladium. 

 The period of semiconductor shortage is a function of two variables 

o The existing stockpiles of these raw materials with chip manufacturers 

o  The time for which the crisis in Ukraine prevails 
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Why are neon and palladium important for chipmaking? 

 Neon- Neon gas is used in the photolithography process that is the most common method for fabricating 
integrated circuits. 

 But for use of neon gas in the semiconductor industry, the gas has to reach 
99.99% purity levels which make it a rarity. 

 Palladium- Palladium is used to coat electrodes that help control flow of 
electricity. 

 It is also used in plating of microprocessors and printed circuit boards which 
is an essential process of chip making. 

What are the constraints in semiconductor production? 

 A typical semiconductor value chain includes strong research and development followed by design, production, 
assembly, testing and distribution and logistics network. 

 Several supply-side constraints inhibiting its local manufacturing include 

o Inadequate availability of ultra-pure and clean water and clean sand used for growing wafers 

o Uninterrupted quality electricity supplies 

o Controlled pollution free environment, etc. 

 Inadequate logistics and absence of proper waste disposal have further exacerbated the poor state of its 
production. 

 Heavy investments into establishing production lines both in terms of capital and gestation period do not 
encourage private players to venture into it. 

What efforts were taken by the government to boost semiconductor production? 

 PLI Scheme - The Cabinet has recently approved the Production Linked Incentive (PLI) scheme for the 
semiconductor industry. 

 The outlay of Rs.76,000 crore spread over a period of six years for the development of semiconductors and 
display manufacturing ecosystem aims to boost the semiconductor production. 

 This move claims to attract Rs. 1.7 lakh crore private investment in India. 

 India Semiconductor Mission- For developing a sustainable semiconductors and display ecosystem, an 
independent “India Semiconductor Mission (ISM)” will be set up. 

What are the roadblocks for India? 

 Huge initial investment- Multi billions of dollars are needed to set up a manufacturing unit. 

 Water constraints- A single chip requires hundreds of litres of pure water, which may be difficult to come by 
in sufficient amounts in our topography. 

 Electric supply- One of the most important components of semiconductor manufacturing is a consistent and 
stable electrical supply. 

 Even a brief outage or power spike may take hours or days to recover from. 

 Technology- The process starts with a common material, like sand, and finishes with advanced circuitry made 
up of many transistors, such as a microprocessor. 

 To develop a semiconductor chip, manufacturing companies must go through several different designing and 
manufacturing phases and procedures like silicon plant, water fabrication, test and assembly. 

What are the factors that can increase the pace of semiconductor production? 

 Infrastructure- Infrastructure must incorporate capacity planning, logistics, and manufacturing outsourcing 
in addition to production and quality control. 

 Proper supply chain, government support and funding are key factors required for manufacturing 
semiconductors. 

 Power semiconductors- Power semiconductors have a different structure than ordinary semiconductors, 
which allows them to withstand high voltages and big currents without damage. 
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 They are essential for the efficient and sustainable use of energy because they can transfer energy across vast 
distances with low losses. 

 Clean Energy India- With a large number of countries racing to build sustainable alternatives to curb fossil 
fuel emissions, wind energy and solar PV installations have recorded unparalleled growth. 

 Power semiconductor manufacturers believe that Gallium Nitride (GaN) and Silicon Carbide (SiC) based devices 
hold the key as it provides scalable power conversion and storage solutions. 

 Water- According to the International Technology Roadmap for Semiconductors (ITRS), device fabs utilise 7 
liters/cm2 of UPW per wafer out. 

 The conversion of raw water to water of ultrahigh purity is a significant and costly activity for all semiconductor 
fabs. 

 Policy- Because the semiconductor value chain is interrelated and linked with several industries, governments 
must develop policies that address all the crucial characteristics in the long run. 

 Government policies should focus on assuring and securing access to foreign technology suppliers through trade 
and foreign policy to ensure a global level of collaboration. 

What is the way forward? 

 A global platform such as Quad can come forward to collaborate and put resources in research, technological 
know-how, access to critical technologies and materials logistics and other market support. 

 Cooperation with consortium like ASEAN can further help to address the supply constraints with regard to 
semiconductor chips. 

 Technical collaboration with Vietnam can be promted as it is home to many technical research and academic 
institutes in the area of microchip design and development. 

 Any collaboration with countries such as Bangladesh, Taiwan which are champions of competitive 
manufacturing, can open doors of opportunities for low-cost manufacturing. 

3.4 India Semiconductor Mission (ISM) 

Why in news? 

The Union government has formulated a comprehensive programme for the development of sustainable semiconductor 
and display ecosystem. 

What are semiconductors? 

 A semiconductor is a material product usually comprised of silicon, which conducts electricity more than an 
insulator, such as glass, but less than a pure conductor, such as copper or aluminum. 

 Success in the semiconductor industry depends on creating smaller, faster, and cheaper products. 

 The bulk of semiconductor manufacturing and supply capability concentrated in a handful of countries 
including Taiwan, South Korea, U.S., Japan and China. 

Types of Semiconductors 

 Intrinsic semiconductor- It is a pure semiconductor that does not have any impurities or dopants added to 
it and the number of excited electrons and the number of holes are equal: n = p. 

 Extrinsic semiconductor- The conductivity of semiconductors can be greatly improved by doping (Adding 
a small number of suitable substitute atoms known as impurities). It is of 2 types. 

o N-Type Semiconductor- It is an 
impurity mixed semiconductor that 
uses pentavalent impure atoms like 
phosphorus, arsenic, antimony, 
bismuth. 

o Electrons are in the majority and holes 
are in the minority. 

o P-type semiconductor- It is a type of 
extrinsic semiconductor that contains 
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trivalent impurities such as boron and aluminum which increases the level of conductivity of a normal 
semiconductor made purely of silicon. 

o Holes are in the majority, and electrons are in the minority. 

Other semiconductors 

 Memory- Memory chips serve as temporary storehouses of data and pass information to and from computer 
devices' brain 

 Microprocessors-These are central processing units that contain the basic logic to perform tasks. 

 Commodity Integrated Circuit-Sometimes called "standard chips", these are produced for routine processing 
purposes. 

 Complex SOC-"System on a Chip" is all about the creation of an IC chip with an entire system's capability on it. 

What is the need for a comprehensive programme for the development of semiconductors? 

 Semiconductors and displays are the foundation of modern electronics driving the next phase of digital 
transformation under Industry 4.0. 

 The chips are now an integral part of contemporary automobiles, household gadgets such as refrigerators, and 
essential medical devices such as ECG machines. 

 Semiconductors and display manufacturing is a technology-intensive sector involving huge capital investments, 
high risk, long gestation and payback periods, and rapid changes in technology, which require significant and 
sustained investments. 

 The program will give an impetus to semiconductor and display manufacturing by facilitating capital support 
and technological collaborations. 

 It aims to provide attractive incentive support to companies and consortia that are engaged in silicon 
semiconductor fabs, display fabs, compound semiconductors, silicon photonics, sensors, semiconductor 
packaging and semiconductor design. 

 The program will provide a globally competitive incentive package to companies in semiconductors and display 
manufacturing paving way for India’s technological leadership in the areas of strategic importance and 
economic self-reliance. 

What are the broad incentives have been approved? 

 Semiconductor Fabs and Display Fabs- This scheme shall extend fiscal support of up to 50% of project 
cost to eligible applicants. 

 Government of India will work closely with the State Governments to establish High-Tech Clusters with 
requisite infrastructure. 

 Semi-conductor Laboratory (SCL) - The Cabinet has approved that Ministry of Electronics and 
Information Technology will take requisite steps for modernization and commercialization of SCL. 

 Compound Semiconductors / Silicon Photonics / Sensors Fabs and Semiconductor ATMP / 
OSAT Units- This scheme shall extend fiscal support of 30% of capital expenditure to approved units, 
expecting atleast 15 such units of Compound Semiconductors and Semiconductor Packaging. 

 Semiconductor Design Companies- The Design Linked Incentive (DLI) Scheme shall extend product 
design linked incentive of up to 50% of eligible expenditure and product deployment linked incentive of 6% - 
4% on net sales for five years. 

 India Semiconductor Mission: For developing a sustainable semiconductors and display ecosystem, an 
independent “India Semiconductor Mission (ISM)” will be set up. 

 ISM will be led by global experts in semiconductor and display industry and it will act as the nodal agency for 
efficient and smooth implementation of the schemes on Semiconductors and Display ecosystem. 

 Comprehensive fiscal support for semiconductors and electronics-  The Government has approved 
a programme for development of semiconductors and display manufacturing ecosystem in India with an outlay 
of Rs.76,000 crore. 

 Incentive support has been approved under PLI for Large Scale Electronics Manufacturing, PLI for IT 
Hardware, SPECS Scheme and Modified Electronics Manufacturing Clusters (EMC 2.0) Scheme and for allied 
sectors. 
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 In total, Government of India has committed support of Rs. 2,30,000 crore to position India as global hub 
for electronics manufacturing with semiconductors as the foundational building block. 

What are the expectations of this move? 

 Trusted sources of semiconductors and displays hold strategic importance and are key to the security of critical 
information infrastructure. 

 The approved program will propel innovation and build domestic capacities to ensure the digital sovereignty of 
India. 

 It will also create highly skilled employment opportunities to harness the demographic dividend of the country. 

 Development of semiconductor and display ecosystem will have a multiplier effect across different sectors of 
the economy with deeper integration to the global value chain. 

 The program will promote higher domestic value addition in electronics manufacturing and will contribute 
significantly to achieving a 1 trillion dollar digital economy and a 5 trillion dollar GDP by 2025. 

What are the challenges in this mission? 

 The level of fiscal support currently envisioned is very less compared to the scale of investments required to set 
up manufacturing capacities. 

 India’s PLI scheme intends to give only 50% of the cost of setting up at least two green field semiconductor fabs. 

 Not much of the current scheme outlay is left to support other elements including display fabs, packaging and 
testing facilities, and chip design centres. 

 Chip fabs are very thirsty units requiring millions of litres of clean water and extremely stable power supply. 

3.5 Fixing Frequencies First 

Why in news? 

The Government proposal to conduct the required spectrum auctions in 2022 to facilitate the roll-out of 5G in 2022-23 
has triggered speculation about the feasibility of the timeline. 

What is 5G? 

 5G is the 5th generation mobile network and a new global wireless standard after 1G, 2G, 3G, and 4G networks. 

 5G enables a new kind of network that is designed to connect virtually everyone and everything together 
including machines, objects, and devices. 

What are the benefits of 5G? 

 The benefits of 5G include 

o Higher multi-Gbps peak data speeds (upto 20 Gbps compared to 4G’s 1Gbps) 

o Ultra low  latency (reduce the latency down to 1-4 milliseconds) 

o More reliability (deliver signals more reliably than earlier cellular networks will benefit fields such as 
virtual reality) 

o Massive network capacity 

o Increased availability 

o More uniform user experience to more users 

o Higher performance 

o Improved efficiency (consume less power on devices leading to longer battery life) 

 

What are the crucial issues surrounding the introduction of 5G services? 

 The foremost issues include 

o Questions around the particular frequencies the regulator is likely to recommend 

o The Government’s plans on pricing the spectrum 

o The viability of the new technology both for the telecom companies and the economy as a whole 
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o Financially stressed private telecom service provider industry now reducing to a near duopoly 
(Vodafone Idea’s plan to convert some of its outstanding interest dues to the DoT into an equity stake 
that will make the Union government the largest shareholder) 

o highly capital intensive 5G technology 

 However, most countries that have commercialised 5G so far largely find that the industrial and public utility 
applications envisaged are still at least a few years away. 

 Recently, top US airlines wrote to the Biden administration stating that 5G services deployment around airports 
should be banned because it may interfere with sensitive airplane instruments. 

 With the COVID-19 pandemic having shown up the existing mobile networks’ inadequacies in terms of enabling 
the delivery of education to remote students, it may make the most sense to delay the introduction of 5G until 
policymakers are sure its economic payoff will outweigh the high cost. 

3.6 Web3.0 Imagines a Decentralized Web 

What is the issue? 

 Web3 or Web3.0 refers to the next generation of the worldwide web, which is supposed to take over from 
Web2.0. 

 Web3.0 may be a more decentralised web than the Web2.0 and it may challenge the dominance of the tech 
giants. 

What is the evolution? 

 Web1.0 - This is the term used for basic websites that provide a limited or static user experience. 

 This term would be used to describe the simple "shop front" websites of the past. 

 e-Commerce was the main area of explosion that saw the web first used in a commercial manner. 

 Web 2.0 - As technology evolved, websites were able to provide a richer and more interactive user experience. 

 Web 2.0 has been used to describe this web phenomenon. 

 Examples include Facebook, MySpace, YouTube and Wikipedia. 

 If Web 2.0 has stood for anything it is the creation and sharing of information delivered via the web. 

How Web 2.0 works? 

 Web2.0 is more centralised and focused on user-created content. 

 Here few corporations hold the power of data. we don’t own or control that data, and this concept gets changed 
on Web3. 

 In Web 2.0 we provide our personal data over and over again on each platform we sign up for. 

How Web 3.0 differs from Web 2.0? 
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 Web3 is supposed to be a more decentralised web. 

 It challenges the dominance of the tech giants by concentrating the power and data in the hands of the users. 

 This means that data is distributed across networks and no single entity owns the information. 

 Instead of providing your personal data over and over again on each platform you sign up for, you will instead 
simply authorise the platforms to use your data. 

How Web 3.0 benefits the Common man? 

 Data Protection - Massive data breaches that have proliferated during the Web2 era. 

 Data protection must be central to the next wave of tech innovations. 

 Web3 applications sometimes referred to DApps are built on decentralised peer-to-peer networks like Ethereum 
and IPFS. 

 Instead of being run by some tech giants companies, these networks are built, operated, and maintained by 
users. 

 It is possible to split up large files into smaller chunks. 

 It can be individually encrypted and stored in other locations, making 
it nearly impossible to hack. 

 User Friendly - Any change in personal data like your address or 
credit card number needs to be changed once on your end. 

 Automatically all your sites will be updated. This will make the Web 
much more user-friendly. 

 They aren’t subject to the business hours of mainstream financial 
institutions. 

 Web3 allows for low-cost, nearly instantaneous, borderless, peer-to-peer transfers of actual value. 

 Innovations - Centralisation helped billions of people get access to amazing technologies (mostly free to use), 
but it has stifled innovation. 

 Companies that own networks have unilateral power over who gets network access, how revenue is divided, 
what features are supported, etc. 

 That makes it harder for start-ups, creators and other groups to grow their internet presence. 

 Decentralising the web removes these hurdles for new start ups. 

What are some recent applications of Web3.0? 

 The applications are much larger and wilder. It is growing beyond its financial origins such as cryptocurrency. 

 Web3 will power the new financial world order on metaverse. 

 It is different from reality but is built by taking inspiration from the real environment around us. 

 It will unleash innovation in online gaming, tokenisation of assets in virtual spaces. 

 Some of the use cases of Web3 are Decentralised Autonomous Organisations (DAOs), Decentralised Finance 
(DeFi), Stablecoins and Central Bank Digital Currencies (CBDCs), private and digital infrastructure, and creator 
economy enablers like NFTs and blockchain-based games. 

What are the challenges ahead? 

 The classic challenge of decentralised networks is that they are public goods. Without a central entity to control 
decisions and capture profits, it is hard to incentivise their maintenance and development. 

 Crypto helps solve this problem through decentralised coordination and providing economic incentives for 
development. 

 A lot of work has to be done to lay the foundation for Web3 —meaning that users, developers, tech companies, 
and others would have to come in on agreements around how the Web3 protocols would work. 

 Only when this work gets going, and when financial incentives align behind it, will Web3 start to get real. 
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3.7 The Problem with Private Play in Facial Recognition Technology (FRT) 

What is the issue? 

Clearview AI, an American facial recognition company has scraped images from across the Internet to design a powerful 
facial recognition tool, rekindling the debates on the private play in FRT. 

What is FRT and how does it work? 

 FRT is a system for automated matching or identification of faces usually using a database representing facial 
characteristics. 

 Technologies vary, but the basic steps in working of a FRT are as follows. 

 Step 1- Capture- A picture of a face is captured from a photo or video. 

 Step 2- Extraction- Facial recognition software reads the geometry of the face. 

 Key factors include the distance between the eyes and the distance from forehead to chin. The software identifies 
facial landmarks producing in facial signature. 

 Step 3- Comparison- The facial signature which is a mathematical formula is compared to a database of 
known faces. 

 Step 4- Matching- A determination is made depending upon the matching of the faceprint with an image in a 
facial recognition system database. 

What is the significance of FRT? 

 To identify criminals, missing people, and 
unidentified dead bodies as used in CCTNS 

 To prevent the use of fake citizen IDs by 
fraudsters, infiltration of terrorists, illegal 
immigrants,etc. 

 For easier and automatic identification and doesn’t need huge manpower 

 Use of NAFRS eases the checking procedural delays in airports 

Has it been deployed previously in India? 

 In August 2018, Telangana police launched their own facial recognition facility. 

 Ministry of Civil Aviation’s “DigiYatra” has used the facial recognition system, on a trial basis in Hyderabad 
airport. 

 NCRB’s Crime and Criminal Tracking Network & Systems (CCTNS) uses automated facial recognition to 
identify suspects of a crime, monitor crowded areas during festival times for habitual offenders, and find missing 
children. 

 In more extreme cases, like the reported use by the Lucknow police, FRT is even being deployed to identify 
women in distress through their facial expressions and, apparently to keep them safe. 

 To empower the Indian police with information technology, India has approved the implementation of National 
Automated Facial Recognition System (NAFRS). 

What are the risks associated with the use of FRT by private players? 

 Privacy risks- Since FRT relies on vast amounts of datasets, it is unclear how these are being made available 
to private players. 

 The public does not know if the government has entered into data sharing agreements for this purpose. 

 It might compromise the informational autonomy that the Supreme Court read in the fundamental right to 
privacy in the Puttaswamy judgment. 

 There is an absence of any information on what personal (including biometric) information is being shared and 
to what end under FRT procurement. 

 Role of private enterprises-It is unclear as to whether the role of private enterprises is merely to develop 
FRT, or to even help in deployment and upkeep. 

 It raises doubt on whether the surveillance functions of the state might get transferred to a private citizen or 
entity. 
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 Legal liability- The potential delegation of functions can lead to unclear legal liability as who is to be held 
responsible if the technology is inaccurate, biased, or applied unjustly. 

 Lack of transparency and accountability- Large scale state surveillance is being deployed in the absence 
of any publicly available information on tendering and procurement. 

 There is a lack of clarity on who is allowed to bid, the manner in which selection is made, the terms of reference 
around which such procurement contracts are issued, etc. 

 Drives public policy towards surveillance- Venture-capital funded FRT companies can provide deep 
discounts to attract greater and more consistent clients. 

 Inside an opaque system, it is unlikely that social pressure will check the efforts to proliferate the technology for 
surveillance. 

 In the past two years, since the surge in the global conversation around FRT, several big names (Amazon, IBM, 
Microsoft, and most recently Meta) have claimed to impose temporary prohibition on their in-house FRT 
programmes. 

 There are social and legal questions to be answered on the scope of participation by private enterprises, and to 
establish adequate checks and balances to protect constitutional and legal rights of the citizenry. 

3.8 Challenges posed by Automation 

What is the issue? 

Over the past decade, automation has increased across sector and it is imperative to consider multiple approaches in 
order to vercome the challenges posed by them. 

What is the significance of automation at present times? 

 Automation is the fourth irreversible trend after globalization, digitization and mobility. 

 According to a report by McKinsey, around 88% of 
finance and insurance executives, and 76% of IT 
executives reported an increased implementation 
of automation since the pandemic. 

 Robotic Process Automation - RPA is a 
software technology that is used to build, deploy, 
and manage software robots that emulate humans 
actions interacting with digital systems and 
software. 

 Intelligent automation – IA, also called as 
cognitive automation is a combination RPA , 
business process management (BPM) and 
artificial intelligence (AI) that streamlines and 
scales decision-making across organizations. 

 Intelligent automation is comprised of three 
cognitive technologies. 

1. Artificial intelligence - This is the decision engine of IA which uses machine learning and complex 
algorithms. 

2. Business process management - It automates workflows to provide greater consistency to business 
processes. 

3. Robotic process automation - It uses software robots, or bots, to complete back-office tasks, such 
as extracting data or filling out forms. 

What are the benefits of automation? 

1. Accelerated transformation 

2. Major cost savings 

3. Greater resilience 

4. Higher accuracy 
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5. Improved compliance 

6. Boosted productivity 

7. Increased employee satisfaction 

8. Improve customer experience 

What are the challenges in the automation? 

 Selecting the right adoption approach 
- In a bottoms-up approach, automation is 
usually seen as a back-office necessity, 
restricting its value and benefits to a few 
departments. 

 In a top-down approach, creating a fully automated enterprise is seen as a strategic business enabler that 
promotes competitive advantage. 

 Employee involvement – Only if large number of employees use automation, it will result in greater return 
on investment. 

 Using low-code and citizen developer concepts - Low-code platforms employ visual, drag-and-drop 
techniques instead of traditional lines of programming. 

 However, it might lead to difficulties in enforcing standards and could also cause security issues. 

How to overcome these challenges? 

 Task mining and process mining capabilities of an automation platform can be determined to determine the 
best way for enterprise automation. 

 Business leaders must also deploy multiple integrated automation solutions to benefit the overall business. 

 A hybrid approach can be used to determine what to automate in which a feedback loop is created that amplifies 
use cases and drives adoption. 

 It is imperative to have a mechanism to regulate citizen developer concepts and to ensure alignment with the 
organizational strategy. 

3.9 Hybrid Cloud and the Remote Reality 

Why in news? 

As businesses shift priorities to enable remote work, it’s time to rely on an effective multi-cloud, multi-edge, hybrid 
approach 

What is a hybrid cloud? 

 Hybrid cloud is an IT infrastructure that combines and unifies public cloud and private cloud services from 
multiple cloud vendors. 

 Hybrid cloud architecture focuses  on the mechanics of 
transforming portions of a company's on-premises data 
centre into private cloud infrastructure 

 It then connects that infrastructure to public cloud 
environments hosted off-premises by a public cloud 
providers such as  Google Cloud Services, IBM Cloud, 
Microsoft Azure, etc. 

What are the benefits of hybrid cloud platform? 

 High scalability - With the scope of new additions in 
existing infrastructure 

 Very secure - Giving businesses crucial control over 
their data and improved security 

 High flexibility - Certain types of data can be stored 
on-premise while allowing less sensitive data to be stored 
on the cloud 
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 Greater infrastructure efficiency by strengthening remote work 

 Cost and time efficient 

 Modernisation of application landscape 

 Seamless cross-functional communication 

 Overall business acceleration 

What parameters need to be assessed in this model? 

 Regulatory requirements 

 Security compliance 

 Stringent latency 

 Connectivity issues 

 Dependency on internal IT infrastructure 

 Managing multiple vendors and platforms 

3.10 UPI Lite 

Why in news? 

The National Payment Corporation of India (NPCI) has launched UPI Lite, an on-device wallet option for UPI to enable 
small-value transactions in an offline mode. 

What is Unified Payment Interface (UPI)? 

 UPI is the indigenous digital payment system in India that was conceptualised and operated by the National 
Payments Corporation of India (NPCI) in 2016. 

 It powers multiple bank accounts into a single mobile application merging several banking features, seamless 
fund routing & merchant payments into one hood. 

 UPI today holds 96.5% market share in overall mobile payments and 56% (volume-wise) in person-to-merchant 
payments. 

What is UPI Lite? 

 UPI Lite will be an on-device wallet functionality that will enable offline transactions of smaller values. 

 UPI Lite will work via the wallet system. 

 Transaction limit- Funds have to be added in the UPI Lite wallet and which can be used to make small 
payments under Rs 200. 

 Wallet limit- There is a Rs 2,000 limit on the amount of money you 
can have in this UPI Lite wallet. 

 The users will not be required to enter their UPI PIN while 
confirming UPI Lite payments. 

 Phases- In phase 1, UPI lite will process transactions in partially 
offline mode (debit offline and credit online). 

 This means that if you are paying someone using a UPI Lite wallet, 
the money will be debited from your account without being 
connected to the internet, but it will get credit to the receiver’s 
account when they are online. 

 At a later point, UPI Lite will process transactions in complete offline 
mode i e debit and credit both offline. 

 Adding funds- Any user of UPI app will have the option to enable UPI Lite called “On-Device wallet” on their 
UPI app itself. 

 Once enabled, users can allocate funds from their bank account to UPI lite. 
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 Adding funds in UPI Lite shall only be allowed in online mode with additional factor authentication or using 
UPI AutoPay feature. 

How is UPI Lite different from the existing features? 

 Digital wallets- The key differentiating factor between a regular digital wallet and UPI Lite is that an existing 
UPI customer need not repeat the KYC process to use UPI Lite. 

 UPI 123Pay- Unlike UPI 123Pay, UPI Lite enables QR code-based payment even offline. 

Why is the need for UPI Lite in India? 

 The prominence of UPI within the traditional payments system such as 
IMPS (Immediate Payment Service), NEFT (National Electronic Funds 
Transfer) and RTGS (Real Time Gross Settlement) has grown 
significantly in the last three years. 

 The ticket sizes in UPI are much smaller than in the other channels. 

 UPI faced payment glitches, with the rate of rejection higher than usual 
due to the transaction load. 

 By taking low-value transactions offline, UPI Lite will help declutter the 
payments system. 

 A reduced traffic on the payments platform means an increased availability of core banking system for big-ticket 
payments through NEFT and RTGS. 

 Therefore, UPI Lite would help banks process payments more cost-effectively. 

3.11 Vouching for a less cash India e- RUPI 

Why in news? 

Recently RBI has relaxed some constraints with respect to e-RUPI. 

How successful are innovations made in case of digital payments? 

 The National Payments Corporation of India (NPCI) has systematically established a highly capable multi-
modal electronic payment infrastructure for India. 

 It includes 

o ATM interchange (NFS) 

o Domestic card scheme (RuPay) 

o Direct debit system (NACH) 

o Real-time interbank payments (IMPS) 

o National ID-based payments (AEPS and APBS) 

o Bill payments (BBPS) 

o Toll collections (NETC FASTag) 

o Mobile payments (UPI). 

 Especially the scale and pace of adoption of UPI stunned many observers across the world. 

 These innovations have been recognised globally and are being emulated by other countries. 

 The arena of real-time payments continues to see tremendous activity even in those countries that have been 
showing slow progress. 

 Introduction of the electronic voucher-based payments (e-RUPI) last year was another move that reinforced 
this leadership. 

What is e- RUPI? 

 e-RUPI is a one time pre-paid  digital voucher which a beneficiary gets on his phone in the form of an SMS or 
QR code.  

 These electronic vouchers will have an associated value and an associated purpose. 
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 It cannot be encashed in any other way. 

 The beneficiary can go and redeem it at any centre that accepts its. 

 It helps users without a bank account, debit /credit card, digital payments app, smart phone or internet banking 
access. 

 The vouchers can be issued electronically as messages to feature phones. 

How it improves the targeted delivery of benefits? 

 The e-RUPI launch was directed at the neediest sections of the society, whose access to technology was still 
limited. 

 It makes digital payment more inclusive. 

 The backdrop against the launch of the e-RUPI (initially called the UPI Prepaid Voucher) was during the time 
of pandemic. 

 A leakage-proof mechanism to deliver targeted benefits in real time was felt necessary. 

 e-RUPI’s was used for targeted delivery of Covid-19 relief measures. 

 The most obvious application of this was distribution of medical aid 

 A large base of hospitals was enabled to accept these vouchers—be it for vaccinations or treatment for medical 
conditions. 

How can we enhance its usage? 

 This can be extended to other benefits as well like the PDS or other nongovernmental channels. 

 The end-uses of this capability for administration are numerous. 

 It can be used to cover food subsidies, agricultural subsidies and various sector-specific benefits. 

 Using this to deliver benefits for MSMEs and individual businesses greatly improves them. 

 While the initial focus was for government measures, there was also a facility for the corporates to use this 
facility to distribute benefits to their employees, contractors and partners. 

 Authorised issuers of these vouchers continue to be banks 

 Banks need to use this opportunity by making it easier for corporates to access issuance capabilities via digital 
channels. 

 Also allowing sophisticated usage monitoring and reporting would make it a very attractive proposition for the 
corporates. 

What were the issues faced while using e-RUPI? 

 2 major constraints were imposed at launch 

o Maximum value of a single voucher could be Rs 10,000. 

o They are single use vouchers. Even if partially availed would lapse on first-use. 

 While it is good to have these restrictions during launch to allow the system to stabilise, overtime the restrictions 
limits its adoption. 

 Multiple vouchers have to be issued for larger amounts even though the recipient was an individual. 

What are the recent reforms? 

 The RBI as part of the 2022 Monetary Policy update relaxed these restrictions 

o The value-limit for vouchers has been increased to Rs 1 lakh. 

o e-RUPI now becomes a multi-use voucher that can be used till the value is reduced to zero. 

 Now e-RUPI gets closer to being a non-reloadable prepaid instrument with its use restricted to specific purposes 
or at specific merchant categories. 

 No significant cost associated with issuance and thus can be an economical alternative to prepaid cards like gift 
vouchers, food and meal vouchers. 
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3.12 Geotagging of Payment System Touchpoints 

Why in news? 

Recently, the Reserve Bank of India issued a framework for geo-tagging of payment system touchpoints. 

What is Geo-tagging of payment system touchpoints? 

 Geo-tagging refers to the process of adding geographical identification to a media based on the location of 
smartphones or GPS-enabled electronic devices. 

 Geo-tags can be applied to media such as photos, videos, websites, text messages and QR codes. 

 Geo-tagging is said to capture the geographical coordinates (latitude and longitude) of payment touch points 
deployed by merchants to receive payments from their customers. 

How does it work? 

 The central bank has two categories of physical infrastructure through which digital payment transactions are 
carried out 

1. Banking infrastructure 

2. Payment acceptance infrastructure 

 Banking infrastructure- It covers payment transactions made through bank branches, counters, ATMs and 
Cash Recycle Machines (CRMs), among others. 

 Payment acceptance infrastructure- It includes PoS terminals, QR codes deployed by banks / non-bank 
Payment System Operators (PSOs), etc. 

 The RBI framework mandates that banks and non-bank PSOs should maintain a registry with accurate location 
of all payment touchpoints across the country. 

 The registry must contain merchant-related information such as the merchant name, ID, type, category, contact 
details as well as location details such as address and state, district. 

 They can report information on payment touch points to the RBI through the Centralised Information 
Management System (CIMS). 

 Any updates and changes about the existing payment touch points shall be reported within 7 calendar days from 
the date of updation. 

Why is it important? 

 Deepen digital payments- RBI’s geo-tagging framework 
focusses on deepening digital payments and providing inclusive 
access to all citizens of the country. 

 Monitoring- It will enable proper monitoring of availability of 
payment acceptance infrastructure like Points of Sale (PoS) 
terminals, QR codes, etc. 

 It further monitors infrastructure density across different 
locations. 

 Distribution of payment infrastructure- Such monitoring 
will support policy intervention to optimize the distribution of 
payment infrastructure and identifies the scope for deploying 
additional payment touch points, and facilitates focused digital 
literacy programmes. 

 Devising intervention strategies- Capturing the accurate location of payment touch points is essential to 
upscaling and chalking out intervention strategies. 

 Digital penetration- It provides insights on regional penetration of digital payments. 

3.13 The Twitter Deal 

What is the issue? 

Elon Musk reached an agreement to buy Twitter for roughly 44 billion dollar, promising a privatization to promote free 
speech. 
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What is the deal about? 

 In the past several years, the billionaire Elon Musk often questioned Twitter for censoring some voices and 
accused Twitter’s terms and guidelines for tweeting information related to coronavirus. 

 Elon Musk had said that he wanted to buy Twitter outright, taking it private to restore its commitment to free 
speech. 

 Earlier this month, Musk purchased a 9.2% stake in Twitter. 

 The company's board has resisted this and deployed the “poison pill” mechanism. 

 And now, Elon Musk has finally bought 100% stake in Twitter for approximately 44 billion dollar, around 54.20 
dollar per share, and all of it in cash. 

What changes are expected? 

 Free speech- Free speech is essential to a functioning democracy. 

 The right to free speech is believed to be the first thing Musk would solve as the owner of Twitter. 

 Edit option- Earlier this month, the Twitter said that it will test the edit option with Twitter Blue subscribers 
first, followed by a stable release. 

 Musk could help in the early release of the edit button. 

 Spam accounts- In 2020, Musk's account was among high-profile Twitter accounts that were hacked to push 
a bitcoin scam. 

 Musk is expected to remove spam accounts or spambots, which as per him is Twitter’s most annoying thing. 

What are India’s “reasonable restrictions” on free speech? 

 Article 19(1)(a)- It gives all citizens the right to freedom of speech and expression. 

 By the Constitution (First Amendment) Act, 1951, “reasonable restrictions” were placed on the fundamental 
right to free speech under certain conditions. 

 The reasonable restrictions can be imposed 

o in the interests of the security of the State 

o friendly relations with foreign States 

o public order 

o decency or morality 

o in relation to contempt of court 

o defamation or incitement to an offence 

 Section 69(A) of the IT Act, 2000- As per the act, the Ministry of Electronics and Information Technology 
(MeitY) can ask any social media intermediary to take down content that violates the law and Constitution of 
India. 

 It gives the ministry the power to issue emergency orders which can be challenged in a court of law only after 
the intermediary has done as requested by the ministry. 

 Non-compliance can result in a jail term. 

 The IT (Intermediary Guidelines and Digital Media Ethics Code) Rules, 2021- It mandates due 
diligence by intermediaries with regard to content and requires them to appoint a resident chief compliance 
officer. 

What are the implications for Musk’s maximalist ideas on free speech? 

 Free speech- The free speech is understood differently by people belonging to different political ideologies. 

 Open-source model- Musk has said that Twitter’s algorithm should be based on an open-source model, so 
that users will have insight on which tweets are promoted and which are hidden on users’ timelines. 

 Making such a change in Twitter’s software would lay bare the role that computer programmes play in policing 
content posted on the platform. 

 Conservatives in the West have repeatedly complained that Twitter’s algorithm is biased against them. 
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 Defeating bots- Musk’s idea of defeating bots and providing every human-operated Twitter account with a 
verification badge may also prove to be a difficult task. 

 The proof of identity that would be required for his proposal to verify all users can be copied or faked and 
defeating bots could consume a lot of resources. 

3.14 India’s Strengths in the era of Distributed Intelligence 

What is the issue? 

Computing is in its new era of distributed intelligence. Here is how India’s prospects in this technological phaseare. 

Top new technology trends 

Artificial Intelligence (AI) and Machine Learning, Robotic Process Automation (RPA), Edge Computing, Quantum 
Computing, Virtual Reality and Augmented Reality, Blockchain, Internet of Things (IoT), 5G, Cyber Security 

What is distributed intelligence? 

 Distributed intelligence or distributed logic refers to separating the processing in a large system 
(centralised processor) into multiple subsystems. 

 There is a surge in usage of new devices (computers, smartphones, IoT 
devices, sensors, etc) leading to exponential increase in data generation. 

 Distributed intelligence thus helps in faster data computation as it takes 
computing back to the source of the data via edge computing. 

 The worldwide edge computing market will reach $250.6 billion in 2024. 

What is edge computing? 

 Edge computing is a distributed information technology (IT) architecture. 

 Data is processed at the periphery of the network, as close to the originating source as possible, instead of 
centralised processing. 

 This enables faster processing bybypassing the bandwidth limitations, latency issues and unpredictable network 
disruptions caused by cloud computing. 

What are India’s strengths? 

Large Population 

 Amount of data being generated and processed is unmatched. 

 Data generated can be used to provide detailed user insights for further growth and development. 

 Population density also makes technology solutions scalable and resilient i.e., solutions designed for India, has 
ease of adaptation in any country. 

Technological advantages 

 Existing strengths in software, and an emerging hardware 
ecosystem. 

 Innovative start-up community and abundance of talent. 

 The proliferation of AI and the upcoming 5G rollout. 

Administrative support 

 National Strategy on Artificial Intelligence by NITI Aayog 

 Emerging Technologies division in the MeitY. 

What are the areas of scope? 

 Power - Smart Meter National Programme put distributed 
intelligence to use and enabled distributors to achieve 95% billing efficiency during the lockdown using smart 
meters. 

 Once the solution is deployed, it will help the power sector minimize its transmission and distribution losses 
within a few years. 
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 Retail sector - To tackle consumers’ fears for offline purchase amidst the 
pandemic, Amazon launched its Smart Stores programme in India. 

 This turns retail stores into “digital storefronts” that allow smart and 
contactless product selections and payments. 

 With distributed intelligence, the retail segment can look at flexible price 
adjustments, intelligent product recommendations, cashier-less payments, 
personalized products and services, etc. 

 Agriculture - Key challenges are weather unpredictability and lack of crop diversification for better yields. 

 Smart agriculture-as-a-service solutions involve use of smart sensors and other devices. 

 This helps generate data to develop insights on weather and soil conditions, and manage processes from seeding 
to harvesting. 

 Healthcare - Contactless continuous remote monitoring of patients in hospitals or homes. 

 Patient data can be processed via edge computing to detect health deterioration and generate early warnings for 
timely medical intervention. 

 Education-Distributed intelligence applications offer online services for students through mediums ranging 
from videos and flashcards to virtual reality enhanced by edge computing. 

3.15 Data Sharing by PSUs Crossing the Last Mile 

Why in news? 

A policy framework for sharing data is the need of the hour and Karnataka govt’s e-Sahamathi initiative shows the way. 

What is the journey of data sharing by the public sector in India? 

 Before 2005- In India, before 2005, the right to information was recognised as a fundamental right by various 
international declarations/conventions and even a few State governments in India. 

 After 2005- Right to Information Act was enacted in 2005 to empower citizens through transparency and 
accountability. 

 However, for most part, the onus remained on the citizen to seek information from public authorities. 

 National Data Sharing and Accessibility Policy (NDSAP) of 2012 was released whereby every public 
authority was required to share non-personal, non-sensitive data produced using public funds (also called as 
open data) for promoting transparency and driving innovation. 

What are the social and economic benefits of data sharing? 

 It is estimated that by 2025, data and AI could add up to 500 billion dollar to India’s GDP. 

 Studies suggest that data access and sharing can help generate social and economic benefits worth between 0.1% 
and 1.5% of global GDP in the case of public-sector data. 

 The scope for innovating and driving positive change is enormous in case of data exchange between public-
private sector in a trusted ecosystem. 

What are the challenges? 

 Unsustainable models- Many of the start-ups require complete, accurate and validated datasets to train/test 
their AI-based models, to make predictions/draw conclusions or to be able to provide personalised or 
customised services. 

 For data exchange/sharing, businesses source primary data from the field, enter into bilateral deals for data 
sharing, use open datasets in public/private sector, or obtain data without appropriate consent/legal compliance 
which are not sustainable. 

 Data privacy- Data privacy or confidentiality issues may arise on seeking, operating or holding data. 

 Absence of data exchange platforms- For an efficient data economy, it is imperative that data consumers 
can interact with one/multiple data fiduciaries through a platform. 

 In the absence of such a mechanism, the cost of discovery, negotiation and compliance would render the 
ecosystem inefficient. 
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 Lack of policy framework- There is a lack of enabling policy framework to accelerate data sharing and 
purpose-based application in a rights-respecting environment. 

How Karnataka government’s e-Sahamathi initiative shows the way? 

 e-Sahamathi is a tool to empower citizens to own, control and share their data with various private and public 
companies to get jobs, seek admission in universities or colleges, and any such purpose. 

 The digital platform was developed by the e-Governance Department of the government with support of 
National Informatics Centre. 

 Working- Under the system, a citizen has to login using his Aadhaar number and share his/her data with 
companies by making a request to the Consent Manager of e-Sahamathi. 

 The Consent Manager would send the data to the companies/universities or any other entity. 

 Universities and companies have to register with e-Sahamathi to be able to access the data. 

 Prior consent- e-Sahamathi allows a citizen to provide her consent to interested third party private service 
providers to use her data for specified purpose. 

 Grievance redressal- There is a requirement to appoint a grievance redressal officer for handling/disposing 
of user grievances/complaints. 

 Any complaint will have to be resolved within 30 days of receipt. 

 Other provisions-  Other provisions include 

o auditing the service provider 

o preventing misuse of data 

o data retention and data deletion upon revocation of consent 

 Extension of services- Keeping in view the principles of cooperative federalism, the guidelines also provide 
for extending the services of e-Sahamathi as a consent manager to other State governments and the Centre. 

 Benefits 

o ensures privacy 

o data protection 

o eliminates physical verification of certificates/documents 

o eliminates submission of fake certificates by candidates 

o avoids delay and corruption 

o ensures lawfulness, fairness and transparency 

What lies ahead? 

 With fourth industrial revolution technologies, data can be used, re-used and re-purposed with infinite 
possibilities. 

 Through appropriate technologies and governance frameworks, data sharing can enable benefits and 
innovation. 

 Access to public sector data and private sector data in a trusted ecosystem, which is consent-based and purpose-
driven, will be instrumental in creating value and promote equitable access to digital and data economy. 

4. CRYPTO AND DIGITAL CURRENCIES 

4.1 CBDC: A Game Changer 

Why in news? 

With the rise in popularity of cryptocurrencies such as Bitcoin, Ethereum, Tether, etc., the central banks of various 
countries are researching and experimenting the Central Bank Digital Currency (CBDC). 
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What is a CBDC? 

 CBDC is a legal tender issued by a central bank in a digital form. 

 It is similar to a fiat currency issued in paper and is interchangeable with any other fiat currency. 

 The goal of CBDCs is to provide users with convenience and security of digital as well as the regulated, reserve-
backed circulation of the traditional banking system. 

 

 According to the Atlantic Council’s CBDC tracker, 9 countries or currency unions have launched their digital 
currencies, while 15 are in the pilot phase. 

 Additionally, 16, including India, are in the development stage, and 40 are in the research stage. 

 7 are inactive and 2 have cancelled any plans to launch it. 

 The Bahamas launched the world’s first CBDC in October 2020 called the Sand Dollar. 

 China introduced the e-CNY, the digital form of the Chinese yuan, at the Winter Olympics in Beijing. 

 The RBI is expected to launch the CBDC from the upcoming financial year. 

What are the types of CBDC? 

 CBDC are basically of two types: 

1. Account-based: An account-based CBDC works just like a regular deposit account. It is also known 
as the central bank electronic money. 

2. Digital tokens: The token-based system of CBDC involves the transfer of an object of value from one 
wallet to another. 

How CBDCs work? 

 CBDCs are designed to function as a unit of account, store of value, and medium of exchange for daily 
transactions. 

 It has the full faith and backing of the issuing government just like fiat money does. 

 Central banks or monetary authorities will be solely liable for their operations. 

What are the glitches faced regarding digital currencies? 

 The digital version of the East Carribean dollar called DCash has been offline for over a month and could take 
several more days to get restored. 

 The occurrence of such glitches has made financial sector experts call for central banks to make necessary 
preparations to allow enough leeway to banks and other stakeholders in the financial services ecosystem. 
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 The Central American nation of El Salvador last year adopted Bitcoin as a legal tender alongside the US dollar, 
and faced technical glitches on its Chivo payment platform that was to be used for making transactions. 

 The country also ran into macroeconomic problems with the volatility of the Bitcoin. 

 The Chivo system also reportedly failed to prevent identity fraud, leading to unscrupulous use of the 30 dollar 
sign-up bonus being offered to users. 

 To fund the deficit spending, El Salvador had asked for 1 billion dollar in loans from the International Monetary 
Fund but the agency refused to lend the money, raising concerns about the country’s Bitcoin scheme. 

 The volatility and the speculative nature of private cryptocurrencies like Bitcoin, Ether is what is pushing many 
central banks across the world to adopt their own digital currencies. 

What are the pros of digital currency? 

 Lower the economy’s reliance on cash 

 Enable cheaper and smoother international settlements. 

 Promote financial inclusion 

 Minimise the processing time for transactions 

 Simplify the implementation of monetary and fiscal policy. 

 Use of distributed ledger technology (DLT) provides transparency to 
authorities and stakeholders 

 Improves the resiliency of a financial network by eliminating the need for a centralised database of records. 

 Maintains high-volume, low-value payments that are commercially unattractive for commercial banks 

 Ease cross-border payments by reducing the cost and time of transactions unlike traditional methods like 
SWIFT. 

What are the disadvantages of digital currency? 

 Cyber-security threats 

 Issues of terror 
financing 

 Lack of deeper 
penetration of high-
speed Internet and 
telecommunication 
services 

 Weakening of banking 
system in the long run 

 Low financial literacy 
among the people 

 Increased probability 
of fraud and financial 
crimes 

What is India’s stance with digital currency? 

 The RBI is working toward a phased implementation strategy of a CBDC. 

 It is examining the scope of CBDCs, being a retail, wholesale, token and account based currency. 

 With this, India joins the likes of China, Russia and the UK among major economies evaluating the issuance of 
their own digital currency. 

 For launching a CBDC, an enabling legal framework which includes amendments to several sections – 24,25,26 
– of the RBI Act ,Coinage Act of 2011, FEMA and IT Act is needed. 

 India and Singapore are working to link their digital payments systems to enable instant low-cost fund transfer. 
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Is e-RUPI a digital currency? 

 e-RUPI is a contactless digital prepaid payment utility, built on the UPI 
platform. 

 The payments can be made via a QR code (smartphone users) or an SMS string 
based e-voucher (non-smartphone users). 

 While the introduction of e-RUPI is the first step towards having a digital 
currency in India, it in itself is not a digital currency. 

 It is a social service voucher based payment system that can be used only on 
specific grounds or specific goods. 

4.2 How Crypto Currencies Work 

What is the issue? 

Thousands of Indians are flocking to these digital assets and pumping in crores of rupees and there comes a need to 
know about cryptocurrencies before joining them. 

What is a cryptocurrency? 

 A cryptocurrency is a medium of exchange, such as the rupee or the US dollar, but is digital in format and uses 
encryption techniques to both control the creation of monetary units and 
to verify the exchange of money. 

 Bitcoin is the largest in the world according to market 
capitalisation, followed by Ethereum. 

 With cryptocurrencies, a chain of private computers (a network) is 
constantly working towards authenticating the transactions by solving 
complex cryptographic puzzles. 

 For solving the puzzles, these systems are rewarded with cryptocurrencies 
and this process is called mining. 

 A blockchain wallet is used to store the cryptocoins which facilitate smooth exchanges and secure transactions 
as they are cryptographically signed. 

How does cryptocurrency work? 

 Cryptocurrency runs on blockchain 
technology which is simply a digital ledger 
of transactions. 

 This ledger (or database) is distributed 
across a network of computer systems. 

 No single system controls the ledger and 
instead, a decentralized network of 
computers keeps a blockchain running and 
authenticates its transactions. 

 Bitcoin and other cryptocurrencies are 
essentially codes recorded on a blockchain 
that gets longer and longer as more people 
use them. 

How are cryptocurrencies bought? 

 Buying it from someone – It usually 
happens in two ways 

1. An exchange-facilitated transaction 

2. A peer-to-peer transaction 

 Cryptocurrency exchanges are platforms that broker the trading of cryptocurrencies for other assets, including 
digital and fiat currencies. 

 They are independent and operate just like stock exchanges do globally. 
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 Cypto exchanges operating in India include WazirX, CoinDCX, CoinSwitch Kuber, Zebpay, Bitbns, Giottus, etc. 

 Peer to peer (P2P) trading is the act of buying and selling cryptocurrencies directly between users without a 
third party or intermediary. 

 Mining new cryptocoins - Mining is a process of creating new crypto coins by solving complex mathematical 
equations. 

 The transactions using cryptocurrency is complete only when a “miner” verifies the transaction as legitimate. 

 This verification process requires miners to solve complex equations and those who do that first are paid a 
fraction of the transaction as a fee for their effort. 

How are the cryptos sold for INR? 

 The Indian exchanges allow sale of cryptocurrencies in exchange for INR as well. 

 But many of the smaller banks that support the transactions do not have the necessary digital infrastructure to 
handle the volumes of withdrawal. 

  The volatility experienced by these virtual currencies and disruption in withdrawal services is a common 
occurrence. 

What are the pros and cons of cryptocurrency? 

Pros of cryptocurrency 

 Potential for high returns 

 Transparency 

 No chance of personal information leakage 

 Immediate and secure ownership transfer 

 Potential diversification 

 Instantand 24 hour accessibilty 

Cons of cryptocurrency 

 Illegal activities can be performed 

 Loss risk is high 

 Cryptocurrency market is highly volatile 

 Poor store of value and limited acceptance 

 Difficult to comprehend 

 Challenges of market fluctuations 

What alternatives are available against volatile cryptocurrencies? 

 Stablecoins are a type of cryptocurrency that offer more stability than other cryptos because they are backed by 
assets. 

 Their market value is pegged to some external reference such as the US dollar thus giving it an intrinsic value. 

 Stablecoins achieve their price stability via collateralization or through algorithmic mechanisms of buying and 
selling the reference asset or its derivatives. 

 Most of the sovereign governments push for stablecoins such as Tether, USD Coin and Diem (proposed by 
Facebook’s parent company Meta) as it could increase the reach of the fiat currencies in the digital ecosystem. 

 Stablecoins attempt to bridge the gap between fiat currencies and cryptocurrencies and there are three 
categories of stablecoins. 

 Fiat-Collateralized Stablecoins - These stablecoins use a specific amount of a standard fiat currency, like 
the US dollar, as collateral to issue crypto coins. 

 Other forms of collateral can include precious metals like gold and silver and commodities like oil. 

 Tether (USDT) and TrueUSD are popular crypto coins that are backed by dollar deposits. 
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 Crypto-collateralized stablecoins - Here the underlying collateral is another cryptocurrency instead of a 
tangible commodity or a fiat currency. 

 An example of crypto-backed stablecoin is dai, which is pegged to the U.S. dollar and runs on the Ethereum 
blockchain. 

 Algorithmic Stablecoins - These stablecoins use a computer algorithm to keep the coin’s value from 
fluctuating too much. 

What are the risks in stablecoins? 

 The credibility of stable coins such as tether has been the subject of controversy because the issuer of the coins 
may not actually hold fiat currencies against the tether or may not hold them in sufficient quantities. 

 The providers promise they have reserves worth 100% of the value of their stablecoins, but that’s not quite 
accurate. 

 A large part of the assets are based on commercial paper and is not cash equivalent thereby posing a solvency 
risk in the event of a sudden collapse in the value of these assets. 

 Another issue is the e-dollarisation as most stablecoins are likely to be pegged to the US dollar. 

 The US might actually see that as an advantage to strengthen the reach of the dollar which in turn disincentivises 
the regulation of stablecoins. 

How can this play out in India? 

 Though India may patronize the use of a digital rupee as a legal tender and peg it to Indian rupee, banning other 
cryptos as asset classes may not be completely feasible as it may delink India from the rest of the world. 

 India may need to allow the conversion of other cryptocurrencies into a digital rupee for regulating the same in 
the Indian market. 

 This could bring in the required certainty if the digital rupee is compared to USD in the international market in 
the same way as the physical rupee 

4.3 The Crypto Conundrum 

What is the issue? 

The current rally in bitcoin has witnessed the increasing participation of retail investors in India but the future of bitcoin 
and other cryptocurrencies is still under suspicion. 

What are crypto assets? 

 A crypto asset is a digital asset; but not all digital assets are crypto assets. 

 The distinguish features of crypto assets: 

1. uses cryptography 

2. depends on distributed ledger technology 

3. no need for a third party such as a bank to issue crypto assets 

4. have three primary uses: as an investment, a medium of exchange, and to access goods and services. 

 Crypto assets are commonly known as cryptocurrencies such as Litecoin, Ripple, Bitcoin, and Ethereum. 

What is the case of speculation in cryptocurrencies? 

 Scarcity - Money creation by central banks causes the price of all goods to rise. 

 It also tends to accelerate the adoption of alternative assets as currencies, gold and silver. 

 In case of  cryptocurrencies , their limited supply has been the major feature for increased participation of 
investors. 

 Value - Any asset must have either use value or exchange value in order for it to possess any fundamental value. 

 Stocks , bonds, Gold, silver, Commodities such as oil and steel, etc. possess fundamental value. 

 But cryptocurrencies possess no significant fundamental value to sustain their current high prices. 
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 The investors are bidding up the price of bitcoin because they foresee a future in which private currency is widely 
accepted as money. 

How do cryptoassets challenge the authority of government and central banks? 

 The monopoly of governments and central banks over the issuance of money allows governments to fund their 
budget deficits. 

 It also allows central banks to alter the money supply under the 
mandate of managing aggregate demand in the economy. 

 Monopoly control over money allows governments to indirectly 
tax citizens by increasing the supply of currencies, thus devaluing 
them. 

 If cryptocurrencies are going to challenge fiat currencies like U.S. 
dollar as a medium of exchange, they would essentially challenge 
the authority of the government to print and spend. 

 This assault on the authority of the government will lead to the 
existence of  cryptocurrencies only as a speculative asset and not 
a medium of exchange. 

 The competition between currencies to fulfill the demands of 
customers would ensure that fiat currencies that are printed indiscriminately simply go out of use. 

 So countries such as China are imposing  a ban on cryptocurrencies and are planning to issue their own central 
bank-issued digital currency. 

What were the different stands taken on cryptos? 

 Finance minister- In the Budget session, it was said that Cryptocurrency will be discouraged via taxation and 
capital gains provisions. 

 RBI Governor- The Governor of the RBI highlighted that private cryptocurrencies are a big threat to our 
financial and macroeconomic stability. 

 Also he said that these cryptocurrencies have no underlying asset. 

 Deputy Governor of RBI- A Deputy Governor of the RBI called cryptos worse than a Ponzi scheme and 
argued against legitimizing them. 

 Supreme Court- The Supreme Court of India has asked the Government whether or not cryptos are legal. 

4.4 Regulatory Clarity on Crypto Assets 

Why in news? 

One of the most striking moves in the Union Budget’s taxation proposals for 2022-23 is the introduction of a taxation 
regime for virtual digital assets. 

What are virtual digital assets? 

 Virtual digital assets are defined as 

o any information or code or number or token (not 
being Indian currency or any foreign currency) 

o generated through cryptographic means or 
otherwise 

o providing a digital representation of value which is 
exchanged with or without consideration 

o promise or representation of having inherent value 

o functions as a store of value or a unit of account 

o includes its use in any financial transaction or investment, but not limited to investment schemes 

o can be transferred, stored or traded electronically 

 Virtual digital assets include evolving manifestations of cryptocurrencies, codes and non-fungible tokens. 
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What is the government’s approach towards virtual digital assets? 

 Taxation- The government has proposed to tax all profits from transactions in such assets at 30% along with 
the applicable surcharge and cess, 

  All transfers of such assets will attract 1 % tax deducted at source (TDS). 

 Gifting- The term ‘property’ under the IT Act is being expanded to include virtual digital assets so that such 
assets received as a gift shall be taxable except when received from relatives. 

 Gifts of virtual digital asset will now be taxable at 30% in the hands of the recipient. However, gifting to the 
close relative which includes wife or children, is not liable to tax. 

 Enforcement- The new virtual digital asset tax comes into force on April 1, 2022. 

 The trading profits will be taxed at, according to crypto industry players, a higher rate compared to other 
jurisdictions. 

 Off losses- No deductions will be allowed on account of setting off losses from such trading or from any other 
capital losses and the only deduction permitted would be the cost of acquiring the asset. 

o For instance, if you have invested Rs 1 lakh in crypto and sold for Rs 1.5 lakh, then only the gain of Rs 
50,000 will be taxed without any other deduction. 

 Legitimacy- The taxation regime by itself, does not grant legitimacy to the trade in these currently unregulated 
assets and a consultation process is underway, which will determine the legal position of such assets. 

What is the significance of the move? 

 The Budget proposals aim to tax both the transfer and sale of virtual assets. 

 Exchanging a Bitcoin for an Ethereum is covered within the definition of transfer, whereas, sale of cryptocoin 
involves normal cash or currency. 

 Though the Government may still not consider them fully legitimate, the tax regime indicates the hard option 
of an outright ban that was signalled in the proposed crypto law last year. 

 It also solves the concerns of being lured by crypto players’ misleading ads, with no norms brought in place, and 
no regulatory watch. 

 The Government had also indicated a forward-looking approach to crypto market oversight. 

What are the concerns? 

 Lack of clarity- There rises a question of whether transferring my coin between my own wallets is taxable or 
not. 

 We need to get more clarity with respect to what they mean by transfer. 

 No set-offs- No set-offs will be allowed on losses incurred in the transfer of virtual assets. 

 This means losses or profits of crypto cannot be adjusted with any other income or losses in the current financial 
year and losses cannot be carried forward to the next year. 

 Heavy taxation- Virtual assets are now taxed so highly that only the rich can afford to invest in crypto. 

 Delay- The delay in arriving at a decision prevents Indian start-ups and innovators from developing products 
and ideas that can be scaled up globally given the nature of these assets. 

4.5 Taxing the Cryptocurrencies 

Why in news? 

The Centre is planning new changes in the income tax laws in a bid to bring cryptocurrencies under the tax radar. 

What is the stand of India regarding crypto currencies? 

 The RBI has repeatedly highlighted that it feels cryptocurrencies like BitCoin may pose a risk to financial 
stability and also questioned its claims of market value. 

 The Supreme Court however nullified the RBI circular banning cryptocurrencies and it set aside an RBI circular 
that prohibited banks and entities regulated by it from providing services with connection to virtual currencies. 

 The government feels that the RBI’s objections are too stringent and centred around a ban as in China. 
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 The government had released ‘The Cryptocurrency and Regulation of Official Digital Currency Bill, 
2021’ to create a facilitative framework for creation of the official digital currency to be issued by the RBI. 

 The Bill appeared to be based on the recommendations of the SC Garg Committee formed by the Centre. 

 It seeks to prohibit all private cryptocurrencies in India but it allows for certain exceptions to promote the 
underlying technology of crytptocurrency and its uses. 

 Recently, government officials met representatives of crypto-exchanges, Block chain and Crypto Assets Council 
(BACC) and have arrived at a conclusion that cryptocurrencies should not be banned but should be regulated. 

 There is a proposal to bring cryptocurrency  under the ambit of tax amid reports that the government is about 
to introduce a bill on cryptocurrencies during the winter session of Parliament. 

How can the cryptos be put under the ambit of taxation? 

 One of the methods is to classify crypto-exchanges as “e-commerce platforms” so that the tax collection at 
source provisions would apply. 

 Another thought is that those involved in cryptocurrency trading could be categorised as “facilitator, 
brokerage” and GST be collected on these services. 

 The government could categorise services provided by overseas cryptocurrency exchanges that allow Indians to 
trade on their platforms as online information database access and retrieval (OIDAR) devices. 

What is the Central Economic Intelligence Bureau (CEIB)’s proposal in this regard? 

 The act of cryptocurrency mining could be treated as a supply of service and should be classified as an intangible 
asset and attract a GST of 18% 

 Taxpayers operating as cryptocurrency miners will be required to register under GST if their annual revenue 
exceeds Rs.20 lakh. 

 Trading of cryptocurrency and other related transactions like transfer, storage, accounting etc are also likely to 
be considered as an act of supply and could be taxed. 

 In cases where the buyer and seller are registered as Indian residents and operators, the transaction should be 
treated as a supply of software. 

 International cryptocurrency transactions by companies registered in India will be treated as import or export 
of goods and as such will be liable to IGST. 

 Another major reason to consider bringing cryptocurrencies under the GST purview is to curb money laundering 
and undermining of legitimate currencies. 

What are the issues in taxing the crypto currencies? 

 Nature of Cryptos - Virtual coins are not considered an asset, security, or even currency in India. 

 The cryptocurrency  has to be treated as an asset, security or currency before GST can be charged on services 
offered by overseas cryptocurrency exchanges. 

 Taxation procedure - It has to be first determined whether GST 
will be applicable on all transactions or only on the margins. 

 As on date, most Indian cryptocurrency exchanges pay 18% GST on 
margins or the commission that they charge. 

 Payment in Cryptos - It is obvious that the Balances in Electronic 
Cash and Credit Ledger cannot be stated in cryptos. 

 Also, one cannot pay tax in cryptos as of now. 

 Grey areas in GST laws - The definition of an intermediary and 
the tax on their services has been going back and forth for sometime. 

 There is also a necessity to think of a new HSN/SAC Code for 
cryptos. 

What has to be done before taxing the cryptos? 

 Government should ensure that it covers all aspects governing virtual currencies and not only their tax aspects 
in the forthcoming Crypto Bill. 
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 FAQs and Educational Material with regard to GST on cryptos and a detailed document on cryptos is needed to 
prevent aggressive assessment orders being passed. 

 Some fintech company located in India may workon building a product that permits payments in GST to be 
made from normal banking channels using cryptos as a reference point. 

4.6 Suspicions about the Crypto Currencies 

What is the issue? 

Crypto Currencies run on belief and trust with no regulators and lots of people who tried to floattheir imaginary 
currencies have failed and it is quite timely for the government and regulators to take a close look. 

What are crypto currencies? 

 A cryptocurrency (or “crypto”) is a digital currency that can be used to buy goods and services but uses an online 
ledger with strong cryptography to secure online transactions. 

 Cryptocurrencies work using a technology called blockchain which is a decentralized technology spread across 
many computers that manages and records transactions. 

 Examples of cryptocurrencies include Litecoin, Ripple, Bitcoin, Ethereum, Dogecoin, Tether, Solana, etc. 

 Cryptocurrencies does not come under the Securities Contracts (Regulation) Act, 1956 and hence SEBI is not 
involved in regulation. 

 It does not involve financial institutions and hence RBI is out of the purview. 

 It has not been declared illegal by the Courts and hence the government cannot do anything as of now. 

 The cryptocurrencies are unique because it is prevalent across the world and more importantly it trades without 
there being any underlying value. 

Which suspicious questions need to be answered by the regulators? 

1. Whether crypto is being used as a mode of transaction? 

2. How these transactions take place? 

3. What about the investment option? 

4. What are the implications for the Rupee? 

5. How would this threaten the fiscal and monetary policy? 

 Mode of transaction - Currently there is no information if people are paying in crypto currency. 

 We cannot have parallel currencies in the country and allowing crypto as a currency for transactions will 
undermine the monetary policy affecting the entire system of payments. 

 If there is a crash in value, the investors will lose money for which there is no recourse. 

 Bitcoin is rendered an inappropriate medium of exchange because the aggregate supply is inelastic and demand 
shocks result in outsized price volatility. 

 To get around this problem, Stablecoins have been introduced which provide much greater price stability and 
hope to serve as viable mediums of exchange. 

 Stablecoins are the currencies whose value is pegged to a fiat currency by maintaining equivalent reserves. 

 Impact on currencies - It is unclear whether the transactions are done in rupees and remain in this currency 
or get converted to dollars. 

 If cryptos begin to get mined onshore they will induce capital inflows and will increase capital account volatility 
which will directly impact the currency market. 

 If there are conversions into dollars then there would be Foreign Exchange Management Act (FEMA) rule to 
deal with. 

 The exchanges which promote trading in crypto have to be transparent in terms of doing a KYC because if there 
is conversion into dollars at any stage it needs to be within the guidelines put by the RBI. 

 Investment option - It is still not clear if the gains come under short or long term and the IT Department will 
have to decide on this issue. 
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 Gambling issues - If one can trade in imaginary currencies it amounts to gambling which is partly permitted 
in the country. 

 If trading in cryptos fall in this category, it can be argued that people should be allowed to gamble on cricket 
matches too and there should be a level playing field. 

 Threat for central banks - Some states in the US accept bitcoins for transactions as do some of the Nordic 
countries. 

 Central banks of some countries view that their power over monetary policy are getting denuded. 

 Fiscal policy - fiscal revenues can be adversely impacted by the increased tax evasion opportunities that 
crypto-currencies can facilitate. 

What approach is the need of the hour? 

 There is need for a deep analysis into this entire issue of crypto currency as the level of interest is high and 
increasing. 

 Allowing such investments also risks savings getting diverted for speculative purposes which is not good for an 
economy that has a big gap in savings and investments. 

 IMF points out that if cryptos are only used for niche purposes (narrow cross-country transfers and 
remittances), which are then quickly converted back into local fiat currencies, the implications for monetary 
policy can be contained. 

 People investing should know what they are up against because when there is a crash there can be an issue. 

 The less financially literate need to be educated and maybe a bold print saying ‘trading in crypto can be bad for 
your financial health’ can be the beginning. 

4.7 Blockchain Gaming in India 

Why in news? 

The vast scope and potential of blockchain technology has attracted the gaming industry over the past few years. 

What are blockchain games? 

 Blockchain games are online video games that are developed 
integrating blockchain technology into them. 

 NFTs - NFTs represent in-game virtual assets that can be 
owned by players, such as maps, armor or land. 

 These NFTs act as asset tags, identifying ownership of the in-
game assets, and are stored on the blockchain. 

 There is also scope for transfer of in-game assets from one game 
to another making the in-game assets marketable. 

 Cryptocurrency- Cryptocurrency such as tokens based on the 
Ethereum blockchain, may be used for the purchase of in-game 
assets. 

 These in-game purchases usually enable gamers to buy items like extra lives, coins and so on directly from the 
game. 

 Gaming coins- Gaming coins such as Axie Infinity and Enjin Coin are in-game cryptocurrency which may be 
used for the purchase of in-game assets. 

 These gaming coins may be purchased from crypto exchanges or be acquired as winnings in games that have 
adopted the play-to-earn model. 

Are blockchain games legal in India? 

 Since blockchain is merely the underlying technology, there is no express regulation of it in India. 

 However, it would be suitable to explore the legality of the games from the lens of existing Indian gaming 
regulation. 

 Games of skill vs. games of chance- The Supreme Court recognized that no game is purely a ‘game of skill’ 
and almost all games have an element of chance. 
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 A ‘dominant element test’ is to be utilized to determine whether chance or skill is the dominating element in 
determining the result of the game. 

 The dominant element may be determined by factors such as superior knowledge, training, experience, expertise 
or attention of a player have a material impact on the outcome of the game. 

 Staking money or property on the outcome of a ‘game of chance’ is prohibited and subjects the guilty parties to 
criminal sanctions but staking on the outcome of a ‘game of skill’ is not illegal per se and may be permissible. 

 Common gaming house- Owning or keeping or being present for the purpose of gaming in a common gaming 
house is ordinarily prohibited in terms of the state gaming laws. 

 Courts have clarified in the past that the mere charging of an extra fee to facilitate playing the game or to 
maintain the facilities may not necessarily be seen as making a profit or gain. 

Where does blockchain gaming lie within this framework? 

 Other than states such as Sikkim, Nagaland, and Telangana, which recognize online gaming, in most states and 
union territories, there is currently a lacuna in gaming law. 

 It can be inferred that each blockchain game must first pass as a ‘game of skill’, as against a ‘game of chance’, to 
legally be made available in most Indian states. 

 The Supreme Court has rejected the video games being ‘games of skill’, as the outcomes of these games could be 
manipulated by tampering with the machines and the skill of players could not be a dominant factor of the game. 

 Delhi District Court has held that a gaming portal would be covered within the definition of a ‘common gaming 
house’, if it were to take commission / earn revenue from the game offered. 

 In 2021, the Finance Ministry has announced that the Cryptocurrency and Regulation of Official Digital 
Currency Bill, 2021, was to be tabled in the Parliament that seeks to prohibit all private cryptocurrencies. 

 If the legislature does indeed successfully place a ban on private cryptocurrencies, then, the existing blockchain 
games relying on cryptocurrencies would be considered illegal in India. 

 Also, it was announced in Budget Speech that the income from the transfer of any ‘virtual digital assets’ would 
be subject to income tax at the rate of 30%. 

What intellectual property protections may be available to blockchain games? 

 Patents- For a blockchain game or any of its elements to be patented in India, it will need satisfy the 
patentability requirements of: 

o being a new product or process (having novelty) 

o involving an inventive step (having a feature that involves technical advancement or having economic 
significance or both) 

o being capable of industrial application 

 In terms of Section 3(k) of the Patent Act, 1970, computer programs are per se not inventions and hence, cannot 
be patented. 

 However, judicial pronouncements have clarified that if an invention has a technical contribution or a technical 
effect then it would be patentable. 

 The Office of the Controller General of Patents, Designs and Trade Marks has issued the CRI Guidelines, stating 
that ‘databases’ would be considered computer programs and are not patentable. 

 Game developers or publishers may seek patent protection for any element of the game (such as its game play 
method) which has led to technological advancement as in case of the US. 

 Trademarks - A trademark is used as an identifying mark to determine the source of a particular good or 
service, and is obtained to protect the goodwill and reputation of the brand. 

 Any distinguishing mark in a blockchain game or NFT may be trademarked. 

 In India, certain underlying aspects of the blockchain game may be trademarked, including 

o the name of the game 

o a tag line attached to it 

o the logo of the game 
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o the character names in the game 

o the name of the in-game currency (similar to the trademark for the name ETHEREUM in the US) 

 If the inventor of an NFT decides to give proprietary names to their own tokens, then such names may be 
protected as trademarks. 

 Copyrights- In India, artistic work, musical work, cinematographic films, dramatic works, sound recordings 
and computer software are capable being of being protected under copyright law. 

 Although there is no specific provision in the Copyright Act that deals with video games, copyright protection of 
video games may be sought under the category of ‘multimedia products’. 

 Certain aspects of blockchain games, such as the artwork and sounds used in the game as audiovisual work along 
with the underlying source code as a literary work can be copyrighted. 

What is the step forward? 

 Key to the growth of blockchain technology is regulation which ensures that it is permissible to offer such games 
in the Indian territory and also offers protection in the form of intellectual property rights. 

 Concerns such as privacy and cyber security, lack of clarity in application of financial regulations would need to 
be addressed. 

 The Advertising Standards Council of India (ASCI) has introduced guidelines for advertising of virtual digital 
assets and linked services that disclaimers be included in advertisements and terms such as ‘currency’ not be 
used in them. 

 Recommendations 

1. Seeking legal counsel on whether their game is likely to be identified as a ‘game of skill’ and whether 
they are likely to be identified as a ‘common gaming house’ 

2. Scrutinizing the games to understand which elements can be modified 

3. Re-consider the use of cryptocurrency in the games, or seek out alternatives to the use of 
cryptocurrency, in view of the possible ban as mentioned in the bill 

4. Factoring the recently introduced tax on virtual digital assets into their pricing model 

5. Seeking requisite intellectual property protection for elements of their games that are capable of such 
protection 

6. Ensuring that any advertising be compliant with the ASCI’s Guidelines for Advertising of Virtual Digital 
Assets and Linked Services. 

5. BIOTECHNOLOGY AND NANOTECHNOLOGY 

5.1 Synthetic Biology in Dairy Sector 

Why in news? 

There has been increasing research on animal-free dairy  by replicating milk proteins in genetically modified microbes 
by using genetic sequences from many mammals. 

What is the composition of milk? 

 India is the world’s largest dairy producer and has over 100 million dairy farmers. 

 Milk is a superfood that plays critical role in our nutrition. 

 On an average, 87% of cow’s milk is water. 

 Lactose, a simple sugar consisting of glucose and galactose sub-units, makes up 4.4%. 

 Milk fats average to about 4.5% and minerals constitute less than 1%. 

 Milk proteins make up 3.8% of which almost 80% is caseins and about 20% is whey proteins. 

 Lactoferrin and a few other proteins are also present in minute quantities. 
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 When the milk turns sour due to acid-producing bacteria, or if one adds a little bit of lemon juice, it curdles and 
the caseins precipitate. 

What is synthetic biology? 

 Synthetic biology is a field of science that involves redesigning organisms for useful purposes by engineering 
them to have new abilities. 

 Redesigning organisms can produce substances, such as medicine or fuel, or gain a new ability, such as sensing 
something in the environment. 

 Some examples of what scientists are producing with synthetic biology are: 

o Microorganisms harnessed for bioremediation to clean pollutants from our water, soil and air. 

o Rice modified to produce beta-carotene that prevents vitamin A deficiency. 

o Yeast engineered to produce rose oil as an eco-friendly and sustainable substitute for real roses 

o Production of animal free dairy products 

What is the difference between synthetic biology and genome editing? 

 In synthetic biology, scientists typically stitch together long stretches of DNA and insert them into an organism's 
genome. 

 These synthesized pieces of DNA could be genes that are found in other organisms or they could be entirely 
novel. 

 In genome editing, scientists typically use tools to make smaller changes to the organism's own DNA. 

 Genome editing tools can also be used to delete or add small stretches of DNA in the genome. 

 

What is the significance of studying mammalian lactation? 

 It shows us how evolution has resulted in remarkably fine-tuned solutions to problems. 

  Study about antimicrobial protein - For instance, the duck-billed platypus, a mammal that lays eggs has 
evolved a milk pad but not teats. 

 As a result, its newborn sucklings are exposed to a large load and variety of microbes. 

 An unusually potent antimicrobial protein, MLP (Monotreme Lactation Protein) found only in platypus 
milk serves to protect its babies from pathogens. 

 Promote business - Studying the mammalian lactation can aid to build sustainable businesses in the vegan 
milk sector. 

 Amongst the most ambitious approaches are the ones trying to grow cell cultures of the mammary organs 
themselves to secrete human and other mammalian milks. 

 Several start-ups are attempting to make “animal-free” value-added dairy products and atleast one start-up is 
trying to re-constitute human breast milk with critical proteins made through synthetic biology. 

 Understanding the proteins - It helps scientists understand how lactoferrin, a whey protein, 
modulates  in multiple ways thus promoting a beneficial gut microbiome among infants. 

 Recently whey proteins have been produced using synthetic biology techniques by relying on re-programming 
a type of fungus called Trichoderma. 
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 The Vechur cow (now almost extinct), a dwarf cow, native to the Kuttanad region of Kerala yields milk 
containing as much lactoferrin as human breast milk. 

What are the ethical and social implications of 
synthetic biology? 

 Many of the ethical questions relevant to 
synthetic biology are similar to ethical 
discussions related to genome editing. 

  Are humans crossing moral boundaries by 
redesigning organisms with synthetic biology 
techniques? 

  If synthetic biology yields new treatments and 
cures for diseases, who in our society will have 
access to them? 

 What are the environmental impacts of 
introducing modified organisms into the 
ecosystem? 

What supports an animal-free food supply chain? 

 Factory farming of animals has led to widespread antibiotic resistance because best practices in such factories 
required the extensive use of antibiotics. 

 Pandemics also have arisen on account of the high density of animals in the factory farms. 

 The vast amounts of concentrated animal waste also require careful disposal of nitrogen compounds into the 
environment. 

 The ethical alternatives offered by synthetic biology decrease animal suffering. 

5.2 DNA Fingerprinting 

What is the issue? 

Though DNA fingerprinting technology has helped in solving many crimes, its efficiency is being suspected in the 
conviction of criminals 

What is DNA fingerprinting? 

 It is a technique for identification of an individual by examining their DNA 

 DNA 0r Deoxyribo Nucleic Acid is composed of bases, (adenine (A), cytosine 
(C), guanine (G), and thymine (T)) , sugar and phosphate 

 Two bases link to each other using hydrogen bonds to form basepairs 

 Though 99.7% of the makeup is similar between any two people there is a 0.3% 
difference which accounts to almost 10 million different base pairs 

 By examining this we can identify the relation between two people 

 Blood, semen ,hair and teeth (with roots), , bones, flesh, saliva etc. can be used to study the DNA 

What are its uses? 

 For criminal identification 

 To resolve disputes of maternity /paternity 

 To identify mutilated remains 

 In cases of exchange of babies in hospital wards, 

 In forensic wildlife 

 Close to 60 countries have got the legislations on DNA profiling 

Click here to learn about DNA Technology (Use and Application) Regulation Bill 

 

http://www.shankariasacademy.com/
http://www.iasparliament.com/
https://www.iasparliament.com/current-affairs/dna-technology-use-and-application-regulation-bill


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

48 

What are the issues with DNA fingerprinting? 

 Ecological impacts - Degradation of a sample  with prolonged contact to sunlight, humidity, and heat 

 Unreliable results - Instrumental errors also lead to unreliable results 

 Privacy issues - Sensitive genetic information of a person is exposed to another individual and it is against 
human rights 

 Security concerns - DNA databases holding DNA profiles 

 Lack of expertise - Leads to mishandling of samples 

 Intermixing of samples - Corruption, tampering with evidence, misconception during labeling sample is 
possible 

 Targeting of groups - If people from one ethnic group are more often convicted, they will be overrepresented 
and leads to targeting 

How to address these issues? 

 Acceptance by the legal fraternity and ensuring 100% conviction rate 

 Legal framework for innocents is needed to allude the fears of DNA profiling in data collection and maintenance 

 Stringent implementation of Human DNA Profiling Bill 

 Experts have clarified that DNA profiling will not give out any details of background or identity of religion 

6. ACHIEVEMENTS IN SCIENCE & TECHNOLOGY 

6.1 Nobel Prize for Chemistry 2021 

Why in news? 

Chemistry Nobel 2021 was awarded to German scientist Benjamin List and Scotland-born scientist David W.C. 
MacMillan who independently developed a new way of catalysis – asymmetric organocatalysis in 2000. 

What are catalysts? 

 When two or more compounds react to form new compounds, the process is often aided by other chemicals that 
do not change themselves, but help speed up the reaction. Such chemicals are called catalysts. 

 Till around 2000, only two kinds of chemicals were known to act as effective catalysts - heavier metals and 
enzymes.  

 Heavier metals - Heavier metals are expensive, difficult to mine, and toxic to humans and the environment. 

 Also traces remain in the end product affecting the purity of compound like medicines. 

 Metals required an environment free of water and oxygen, which was difficult to ensure on an industrial scale. 

 Enzymes- Enzymes work best when water is used as a medium for the chemical reaction but that is not suitable 
for all kinds of chemical reactions. 

What is asymmetric organocatalysis? 

 Substances having same chemical composition and molecular formula but different properties are known 
as isomers. 

 Two molecules could be exactly the same, except that they are mirror images of each other which are often 
referred as left-handed or right-handed molecules. 

 List and MacMillan discovered that by using a natural compound like an amino acid as a catalyst, only one 
specific mirror image of the end-product could be obtained. This was named as asymmetric catalysis. 

Why is the discovery so significant? 

 New organocatalysts developed have helped drive a variety of chemical reactions in turn accelerating 
pharmaceutical drug research. 

 The organic catalysts are cheap, environment friendly and are more efficient. 
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 The asymmetric organocatalysts have allowed researchers to efficiently produce new molecules with complete 
certainty of the 3-D orientation. 

 Asymmetric organocatalysts allow several steps in molecule production to continue without interruption, 
minimising waste. 

 Asymmetric organocatalysts were used to rectify the birth defects caused by thalidomide (used to treat nausea 
in pregnant women) by producing molecules of the desired mirror image form. 

 This year’s Prize underlines the message that great discoveries can come even from simple ideas which are often 
overlooked. 

6.2 Nobel for deciphering the science of touch 

Why in news? 

Julius and Patapoutian have been awarded the Nobel Prize in Physiology 2021 for their discoveries of receptors for 
temperature and touch. 

What is their discovery about? 

 In the human body, only very specific proteins sense heat and relay this signal to the nervous system which then 
triggers an appropriate response. 

 Scientists knew that such sensors must exist, but were not able to identify them until Julius discovered the first 
heat receptor in capsaicin, the chemical compound in chilli peppers. 

 That first discovery led to identification of several other receptors that can sense coldness, pressure, etc. 

What is the mechanism of the receptors? 

 When something hot or cold touches the body, the heat receptors enable the passage of some specific chemicals 
like calcium ions through the membrane of nerve cells. 

 The entry of the chemical inside the cell causes a 
small change in electrical voltage, which is picked 
up by the nervous system. 

 There is a whole spectrum of receptors that are 
sensitive to different ranges of temperature. 

 Things are similar for sensing coldness. 

 These receptors were sensitive not just to 
external touch, but could detect temperature or 
pressure changes inside the body as well. 

What is the significance of this discovery? 

 Decoding the neuroscience of pain can help 
develop new targets for pain therapy. 

 The identification of these receptors opens up the possibility of regulating their functioning. 

o For example, if the receptors that feel pain are suppressed or made less effective, a person can feel less 
pain. 

 There were several other therapeutic implications that might be useful in treatment of diseases like cancer or 
diabetes. 

6.3 Funding Woes in Indian Science 

What is the issue? 

India is primarily sustained by direct funding from the government which still remains static. 

What is the status of India’s R&D expenditure? 

 Public expenditure- The public expenditure on science in India hovers between a 0.6 to 0.8% of GDP over a 
decade. 
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 While India’s global R&D expenditure remains static at 1-3% of the global total, the U.S. and China accounted 
for 25% and 23%, respectively. 

 Private participation-There is very little participation from the private sector in the country. 

 Qualified researchers- The under-funding is reflected in the low proportion of qualified researchers 
available in India. 

 The World Bank statistics indicate that India had 255 researchers per million people and only 15 researchers 
per 1,00,000 population in 2017. 

 Budgetary allocation- The budgetary allocations over the last several years show a consistent downward 
trend (a drop of 3.9% from last year is witnessed in this year’s budget). 

 Much of the total of the funding available goes to DRDO, Department of Space and Atomic Energy, leaving only 
30 to 40% for other agencies. 

What about the status of India’s research output? 

 Number of Patents- India lags behind other nations in the number of patents produced (58,502 patents were 
filed in 2020-21). 

 Number of Publications- India has been doing somewhat better, showing steady growth in its output but 
both the USA and China published approximately four times as many articles as India in 2016. 

 Quality of Research- The quality of publications from India has also been substantially lower than global 
standards. 

Is there any demand for science as a career option? 

 The available number of people required to do scientific work as a career option enlarged exponentially. 

 This can be seen from the following: 

o The number of universities jumped from 752 to 1,016 

o Doctoral degrees escalated from 10,111 to 24,474 

 Realising this demand from the new generation of researchers, the 2021-22 budget offered Rs. 10,000 crore 
every year from 2021, over the next five years, for a new funding agency called the National Research Foundation 
(NRF). 

 National Education Policy 2019 also stressed on the pressing need to set up– NRF. 

What is the NRF? 

 National Research Foundation (NRF) is a professional and comprehensive research and education framework 
that was aimed to strengthen the research ecosystem in India. 

 The aim of proposing NRF is that it will improve linkages between Research & Development, academia, and 
industry. 

 It will be set up under National Education Policy 2020. 

 The total proposed outlay of the National Research Foundation is Rs 50,000 crore over a period of five years. 

 Structure- The NRF will be established initially as a Society under the Societies (Registration) Act, 1860. 

 Within three years, the NRF will by an Act of Parliament, become an autonomous body of the Government of 
India. 

 The NRF will be governed by an 18-member NRF Governing Board consisting of eminent researchers and 
professionals in their respective fields. 

 Experts may be drawn from within the country and internationally, and it is expected that about a third of the 
Board member are women. 

 A President, Vice-President, and Chief Operating Officer will be searched for and selected by the NRF Board. 

 The NRF will consist of ten major Directorates, each Directorate with a Chair and Vice-Chair, appointed by the 
NRF Board. 

 The NRF will be given an annual grant that will eventually aim to reach at least 0.1% of GDP and will be 
conferred with the autonomy to set its own finances, governance, and statutes. 
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How significant is NRF? 

 The NRF was expected to bring thousands of colleges and universities under its ambit. 

 As most of the country’s scientific research is being conducted by government laboratories and a few premier 
institutes, NRF was thought to be a game-changer by its intent of democratisation of the knowledge base. 

 An autonomous, more participatory and less bureaucratic system is needed to unleash the fullest potential of 
Indian science. 

What other efforts can be taken? 

 Infusion of more funds- India needs to inject enough funds into basic research by committing to raise the 
R&D spending to at least 1% of the GDP. 

 Government incentives-The government should incentivise the private players by giving them tax breaks 
for the private sector to chip in. 

 Upgradation of SERB- Another option is to upgrade the SERB (Science Engineering Research Board) to play 
the role assigned to the NRF. 

7. HEALTH 

7.1 MonkeyPox 

Why in news? 

Health authorities in the United Kingdom have confirmed a case of monkeypox, a rare viral infection similar to smallpox, 
in an individual who recently travelled to that country from Nigeria. 

What is Monkeypox? 

 Monkeypox is a zoonosis, that is, a disease that is transmitted from infected animals to humans. 

 Monkeypox virus infection has been detected in squirrels, Gambian poached rats, dormice, and some species of 
monkeys. 

 While the natural reservoir of monkeypox remains unknown, African rodents and monkeys are suspected of 
transmission and infection. 

 Occurrence- According to the WHO, cases occur close to tropical rainforests inhabited by animals that carry 
the virus. 

 According to the WHO, two distinct clades are identified 

o the West African clade 

o the Congo Basin clade (the Central African clade 

 Transmission- Transmission can occur through contact with bodily fluids, lesions on the skin or on internal 
mucosal surfaces, such as in the mouth or throat, respiratory droplets and contaminated objects. 

 Human-to-human transmission is limited and the longest documented chain of transmission is six generations 
(meaning the last person to be infected in this chain was six links away from the original sick person). 

What about the occurrence of the disease? 

 The infection was first discovered in 1958 following two outbreaks of a pox-like disease in colonies of monkeys 
kept for research which led to the name ‘monkeypox’. 

 The first human case was recorded in 1970 in the Democratic Republic of the Congo (DRC). 

 According to the WHO, 15 countries on four continents have so far reported confirmed cases of monkeypox in 
humans. 

How does the Monkeypox different from the smallpox? 

 The monkeypox virus is an orthopoxvirus, which is a genus of viruses that also includes the variola virus, which 
causes smallpox, and vaccinia virus, which was used in the smallpox vaccine. 

 Monkeypox causes symptoms similar to smallpox, although they are less severe. 
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 Also the symptoms of both the diseases vary. 

 While vaccination eradicated smallpox worldwide in 1980, monkeypox continues to occur in countries in 
Central and West Africa, and has on occasion showed up elsewhere. 

What are the symptoms and treatment of the disease? 

 Monkey pox begins with a fever, headache, muscle aches, back ache, and exhaustion. 

 It also causes the lymph nodes to swell (lymphadenopathy), which does not exist in smallpox. 

 The incubation period (time from infection to symptoms) for monkeypox is usually 7-14 days but can range from 
5-21 days. 

 Onset stage- Within a day to 3 days of the onset of fever, the patient develops a rash that begins on the face 
and spreads to other parts of the body. 

 Skin eruption stage- It can last between 2 and 4 weeks, during which the lesions harden, fill up with a clear 
fluid and then pus, and then develop scabs or crusts. 

 Mortality- The proportion of patients who die has varied between 0 and 11% in documented cases, and has 
been higher among young children. 

 Treatment- There is no safe, proven treatment for monkeypox but WHO recommends supportive treatment 
depending on the symptoms. 

 For purposes of controlling a monkeypox outbreak in the United States, smallpox vaccine, antivirals, and 
vaccinia immune globulin (VIG) can be used. 

What can be done? 

 There are number of measures that can be taken to prevent infection with monkeypox virus. 

o Avoid contact with animals that could harbor the virus. 

o Avoid contact with any materials, such as bedding, that has been in contact with a sick animal. 

o Isolate infected patients from others who could be at risk for infection. 

o Practice good hand hygiene after contact with infected animals or humans & Use personal protective 
equipment (PPE) when caring for patients. 

7.2 The Complete Human Genome 

Why in news? 

Scientists published the first complete human genome, offering new promise in the search for clues regarding disease-
causing mutations and genetic variation. 

What is human genome? 

 A genome is defined as an organism’s complete set of Deoxyribose Nucleic Acid (DNA), including all of its genes. 

 It consists of all of the approximately three billion base pairs of deoxyribonucleic acid (DNA) that make up the 
entire set of chromosomes of the humans. 

 Non-uniformity- Human genome is mostly the same in all people, but a very small part of the DNA does vary 
between one individual and another. 

 Excepting identical (monozygous) twins, no two humans on Earth share exactly the same genomic sequence. 

 Non-static- It is susceptible to certain changes. 

How did the mapping of human genome evolve? 

 Human Genome Project- The HGP was the international, collaborative research program for complete 
mapping and understanding of all the genes of human beings. 

 It began in 1990 and was completed in 2003. 

 It contained information from a region of the human genome known as the euchromatin where the chromosome 
is rich in genes and the DNA encodes for protein. 

 The 8% was left out and was called heterochromatin and it does not produce protein. 
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 Heterochromatin was given lower priority because it was thought to be “junk DNA” while euchromatin  
contained more genes that were simpler to sequence with the tools available at the time. 

 Now, a large team has accounted for that 8%, completing the picture of the human genome for the first time. 

 The fully sequenced genome is the result of the efforts of a global collaboration called the Telomere-2-Telomere 
(T2T) project. 

What is the significance of this mapping? 

 Knowledge of the human genome provides an understanding of 

o the origin of the human species 

o the relationships between subpopulations of humans 

o the health tendencies or disease risks of individual humans 

 The new reference genome, called T2T-CHM13, includes highly repetitive DNA sequences found in and around 
the telomeres (structures at the ends of chromosomes) and the centromeres (at the middle section of each 
chromosome). 

 The new sequence is known to play important roles in evolution and disease. 

 A complete human genome makes it easier to study genetic variation between individuals or between 
populations. 

 Constructing a complete human genome can serve as a reference to understand which variations might be 
responsible for disease. 

 The new T2T reference genome will complement the standard human reference genome, known as Genome 
Reference Consortium build 38 (GRCh38), which originated from the Human Genome Project. 

What were the earlier projects regarding genome mapping? 

 Genome India Project- It was spearheaded by Centre for Brain Research. 

 It aims to build a grid of Indian reference genome to understand the type and nature of diseases and traits that 
comprise the diverse Indian population. 

 International HapMap Project- It is a partnership of scientists and funding agencies from Canada, China, 
Japan, Nigeria, the United Kingdom and the United States. 

 The goal is to determine the common patterns of DNA sequence variation in the human genome and to make 
this information freely available in the public domain. 

 1000 Genomes Project- It began in 2008 and created a catalogue of common human genetic variation, using 
openly consented samples from people who declared themselves to be healthy. 

 The International Genome Sample Resource (IGSR) maintains and shares the human genetic variation 
resources built by the 1000 Genomes Project. 

7.3 Strengthen regulation of GM food 

What is the issue? 

The anti-GMO activists demand to scrap the draft Food Safety and Standards (Genetically Modified or Engineered 
Foods) Regulations, 2021 is certainly ill-founded and unscientific. 

What is the draft regulation for GM foods? 

 (FSSAI) has released draft regulations to bring regulatory clarity on genetically modified foods. 

 The regulations will apply to 

o Genetically Modified Organisms (GMOs) 

o Genetically Engineered Organisms (GEOs) 

o Living Modified Organism (LMOs) intended for direct use as food or for processing. 

 The regulations will apply to food products made using food ingredient or processing aid derived from GMOs 
even if GM content is not present in the end-product. 

 It outlines the procedure for 
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o prior approval. 

o safety assessment. 

o labelling norms. 

 It also specifies norms that labs will need to adhere for testing GM foods. 

What are the regulations? 

 GMO or GEO shall not be used as an ingredient in infant food products. 

 No person shall manufacture, store, distribute, sell or import any food or food ingredient derived from GMO 
without prior approval of the Food Authority. 

 Labelling norms – Food products having individual Genetically Engineered (GE) ingredient 1% or more shall 
be labelled —Contains GMO/Ingredients derived from GMO. 

What are the concerns raised? 

 The activists contend that the move to allow food products with GMO label is a tacit approval of imports of GM 
food. 

 So they demand the FSSAI to scrap its draft Regulations and ban GM food/ingredients. 

Why banning GM-food products look obsolete? 

 Indian consumers are already exposed to GM-food products, directly and indirectly. 

 32% of the 65 food products available in the market and tested by the Centre for Science and Environment had 
GMO content. 

 Nearly 80% of these products were imported. 

 Besides GM-crop based animal feed and imported animal and plant produce that likely have GM 
origins/exposure are currently marketed in India, though very likely adhering to provisions of the Cartagena 
Protocol on Biosafety. 

 Against this backdrop, labelling GM origin food benefits the consumer, helping her decide between a GM 
product and a non-GM alternative. 

What can be done? 

 Genetic modification plays a larger role in food technology. It is unavoidable in the long run. 

 Also India has high levels of Vitamin-A-deficiency-related vision loss. So, India aims to boost nutrition levels 
among its vulnerable population. 

 In such as case product like golden rice (rice fortified with Vitamin A) is essential. 

 Without a scientific attitude towards GM-foods, we won’t be able to benefit from the development of genetically-
engineered golden rice. 

 At the same time, the regulatory landscape should inspire faith among the masses through scientific rigour. 

 So FSSAI must relook and plug gaps in the regulations by strengthening the it. 

How can we strengthen the regulations? 

 GM content - FSSAI should mandate the explicit mention of GM content. 

 The package must indicate the exact degree to which the product contains each individual GM ingredient. 

 This is in line with Delhi High Court’s recently direction to mention the vegetarian/animal origin of each 
ingredient in a dish/food product. 

 Reduction of Threshold limit - India has the laboratory capacity to detect as low as 0.01% GM content. So, 
the 1% threshold is indeed too high. 

 This is because the standards must not just enable food safety but should also be choice for the wise consumer. 

 Approval - FSSAI needs to clearly list the jurisdictions/authorities whose approval will be acceptable. 

 Approvals by other authorities that may not have an acceptable rigour of testing must not be allowed. 
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 Conduct local studies - Consumables such as gut biome enhancers, microbes-based food supplements, may 
contain multiple Living Modified Organisms 

 In such case there is a need to conduct local studies to determine that the interplay of such organisms is safe. 

 Infants - GM-based ingredients can’t be used for any infant food. Running safety tests on infants is a near-
impossibility. 

 However if the FSSAI has reservations about GM-content in infant consumables it can put a hold in the years of 
early development. 

7.4 WHO’s Suspension of Supply of Covaxin 

What is the issue? 

WHO has confirmed the suspension of supply of Covaxin (Bharat Biotech) through UN procurement agencies. 

What is Covaxin? 

 Covaxin is India's indigenous COVID-19 vaccine developed by Bharat Biotech in collaboration with the Indian 
Council of Medical Research (ICMR) - National Institute of Virology (NIV). 

 The vaccine is developed using Whole-Virion Inactivated Vero Cell derived platform technology. 

 It is an “inactivated” vaccine that uses the dead virus. 

 It is incapable of infecting people but still able to instruct the immune system to mount a defensive reaction 
against an infection. 

 It is a 2-dose vaccination regimen. 

 It is a vaccine with no sub-zero storage and is stable at 2-8 ℃. 

 The efficacy against COVID-19 disease is shown to be 81%. 

 It has proven to neutralize the variants – Alpha, Gamma, Zeta, Kappa, Beta and Delta. 

 

What are the stages of testing vaccines? 

 Vaccines are meant to follow a testing process of four stages 

 Pre-Clinical- In this phase medical professionals use cell or tissue culture systems and animal testing to 
determine whether the candidate vaccine will produce immunity. 
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 Clinical Development- Now, a sponsor, usually a private company, applies for approval of the vaccine. 

 Once the proposal has been approved, the candidate vaccine needs to three trial stages of human testing. 

o Phase I- A small group of people is injected with this candidate vaccine to determine how safe it is and 
to learn more about the responses it provokes among test subjects. 

o Phase II- A group of more than hundreds of human test subjects are injected to determine more 
information about immunogenicity, safety, dose size, and immunization schedule. 

o Phase III- In this phase, more than thousands of human test subjects are injected to determine rare 
side effects which sometimes don’t appear in smaller groups. 

 Regulatory review and approval- Once a vaccine passes all the phases, the vaccine developer submits a 
license application to the regulatory authority. 

 Quality control- The firm has to continue monitoring the use of its vaccine on patients and submit post-
marketing surveillance details, which checks for any long-term unintended adverse effects. 

Why has the WHO taken this step now? 

 Covaxin had got emergency use listing (EUL) from the WHO in November 2021 as it met the standards set by 
the WHO for protection against the coronavirus disease. 

 The WHO’s EUL is also a prerequisite for a vaccine to be part of supply under COVAX initiative 

 The licence thus paved the way for Bharat Biotech to supply Covaxin to UN agencies including through COVAX. 

 At the time the EUL for Covaxin was granted, however, the WHO had not done an inspection. 

 The inspection was done in March 2022, based on which the WHO has announced the suspension of supply of 
Covaxin through UN procurement agencies. 

 Findings of WHO- The data available to WHO indicate that Covaxin is effective and there is no safety concern. 

 However, WHO has asked the company to address deficiencies in good manufacturing practice (GMP). 

 When the company received emergency use authorisation from India’s drug regulator, it repurposed its existing 
facilities, some of which were used for producing a polio virus vaccine, rabies vaccine and Japanese encephalitis 
vaccine. 

 The WHO has asked the company to upgrade facilities specifically 
for manufacturing Covaxin. 

How does the order impact the supply of Covaxin? 

 The company announced a temporary slowing down of production 
of Covaxin across its manufacturing facilities. 

 The suspension does not impact the supply of Covaxin as 

o The company has not received any orders from UN 
agencies, including the GAVI-COVAX facility 

o The company has already fulfilled its supply 
commitments in countries where Covaxin has been given 
emergency use authorisation 

o The company has also stockpiled vaccines required for India’s inoculation drive 

7.5 WHO’s Approach on Excess Deaths during the Pandemic 

What is the issue? 

The WHO report estimates excess deaths during the pandemic period for which India has raised its objection. 

What are the findings by the WHO? 

 The WHO report (not yet released) is expected to show at least 4 million excess deaths in India, the highest such 
tally for any country in the world. 

 The excess deaths approach considers the difference between the registered deaths before the pandemic and 
those during the pandemic period. 
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 This gives a robust estimate of the true impact of the pandemic. 

 The findings are based on the estimates on all-cause mortality data from 17 States and one Union Territory in 
India. 

 It uses mortality figures directly obtained from Tier I set of countries and uses a mathematical modelling process 
for Tier II countries (which includes India). 

How are excess deaths measured? 

 In most developed countries, death registration is full or nearly full and therefore, calculating excess deaths is 
relatively easier as deaths data are reliable and readily available. 

 Countries such as the U.S., the U.K., Italy and Germany have near 100% registration of deaths with the cause of 
mortality known in every case. 

 India’s case- In India, registration of deaths stands at 92% (as per the Annual Report on Vital Statistics of 
India based on Civil Registration System-2019) and only 20.7% of the deaths are medically certified. 

 Besides India witnesses several variations 

o Variation in registration and certification across States 

o Variation in the online availability of death registration numbers 

o Variation in the delay in registration of deaths across States 

 The best way to calculate excess deaths in India is to individually calculate excess deaths for States with near 
100% registration and to use suitable models to predict deaths from limited data in others. 

Why is the Indian government dismissive of the WHO findings? 

 India’s basic objection has not been with the result but rather the methodology adopted for calculating COVID-
19 toll. 

 One-size-fits-all approach- The concern includes on how the models which are true for smaller countries 
like Tunisia is applicable to India. 

 Different estimates- It also said that the model gives two highly different sets of excess mortality estimates 
when using the data from Tier I countries and when using unverified data from 18 Indian States. 

 Validity- It raised concerns about validity and accuracy of such a modelling exercise. 

 Lack of scientific backing- The model assumes an inverse relationship between monthly temperature and 
monthly average deaths, which does not have any scientific backing to establish such peculiar empirical 
relationship. 

 Variations- Also, the variation in covid-19 positivity rate within the India was not considered for modeling 
purposes. 

 Quantification of containment measures- Quantifying various measures of containment is nearly 
impossible as the strictness of such measures have varied widely even among the States and Districts of India. 

 Unverified data- The Health Ministry also claims that the data published in the newspapers were unverified, 
though these were data that was accessed through Right to Information requests. 

 WHO’s stand- The authors of the WHO report emphasise that for India the global predictive covariate model 
is not used and so the estimates of excess mortality are based on data from India only. 

7.6 Inadequacies of the Civil Registration System 

What is the issue? 

In response to the WHO’s estimate of excess Covid deaths, several State Health Ministers have asserted that India has a 
robust, legal and transparent system for data collection and COVID mortality surveillance. 

What is Civil Registration System? 

 The history of CRS in India dates back to 1886 when a Central Births, Deaths and Marriages Registration Act 
was promulgated to provide for voluntary registration. 

 The Registration of Births and De ath Act (RBD Act) was enacted in 1969 to promote uniformity and 
comparability in the registration of births and deaths across the country. 
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 With the enactment of the Act, registration of births, deaths and still births has become mandatory in India. 

 The Registrar General, India (RGI) at the Central Government level coordinates and unifies the activities of 
registration throughout the country. 

 The implementation of the statute is vested with the State Governments. 

What are the actual levels of registration? 

 The number of births and deaths registered in a year include those of earlier years as some births and deaths 
are registered only in the following year. 

 To register a birth or death reported after a year of its occurrence requires an order of a First Class Magistrate 
issued after verifying the facts about the birth or death. 

 In several States, this function has been given to the Sub-Divisional Magistrates. 

 Based on a comparison with the vital rates obtained from the Sample Registration System (SRS), the RGI 
estimated that the country registered about 92.7% of births and 87.8% of deaths in 2019. 

 Corresponding figures for 2020 are not available. 

To know more about the death data in CRS, click here 

What is the impact of COVID-19 on registration? 

 COVID-19 could have significantly affected the efficiency of the CRS. 

 The registrars could not work during lockdowns in many areas. 

 People could not travel to the registrar’s office to report the births/deaths that had occurred at home within the 
prescribed time. 

 In case of a delay of more than 30 days in reporting, the procedure of getting an affidavit or a Magistrate’s order 
as required under Section 13 of the RBD Act is difficult. 

 In some States, the functionaries handling registration were deployed on COVID-19-related duties and could 
not register the events. 

 The impact of these would not have been uniform across the country as some areas had longer periods of 
lockdowns or travel restrictions. 

 It is likely that a reasonable number of deaths (among women and children) may not get registered because the 
family may not require the death certificates for settling inheritance, insurance claims, etc. 

 Only about 20% of the deaths have a Medically Certified Cause of Death (MCCD) that conforms to the WHO 
standard. 

 In other cases, the cause of death is provided by the attending medical practitioner in case of deaths in medical 
facilities and by the person reporting the death in domiciliary deaths. 

What lies ahead? 

 The CRS is yet to mature into a robust and resilient system that can ensure that every birth and death is 
registered even in normal times. 

 The State governments must put in more effort which would require coordinated action by several departments 
of the State that have a stake in the CRS. 

 It is also necessary to publish data in a timely manner so that so that it can aid the formulation of policies and 
programs backed by evidence. 

7.7 The Endemic Stage of a Pandemic 

Why in news? 

The UK has eased restrictions while new measures in California approach Covid-19 as being endemic. 

What does endemic stage mean? 

 Endemic means that the virus will continue circulating in the population and there will be periodic ups and 
downs when the conditions are favourable to the virus and less favourable to humans. 

 An infection becomes endemic when the rates become static in a given geographical location. 
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 It means that the pathogen causing the disease is likely to remain in circulation without causing large outbreaks. 

 It will depend on 

o the number of susceptible people in the population 

o vaccination rates 

o emergence of new variants that are able to evade the immune response 

o antibodies produced against SARS-CoV-2 (sero surveys) 

 If a representative sero-survey shows over 90% positivity, we can assume that the disease is endemic. 

 But, whether these antibodies can effectively protect against the current variants has to be seen for which a 
neutralisation study is used. 

What is the difference between various stages? 

 The WHO defines pandemics, epidemics, and endemics based on a disease's rate of spread. 

 The difference between an epidemic and a pandemic isn't in the severity of the disease, but the degree to which 
it has spread. 

 Epidemic-In an epidemic, a disease spreads rapidly and unexpectedly in a given location. 

 Pandemic - It becomes a pandemic when it spreads globally, or over a very wide area. Eg: H1N1 (2009), 
Spanish flu (1918) 

 Endemic- A disease that’s endemic is continuously present in a given population at a lower and more stable 
level, even if cases spike under certain conditions. Eg: Influenza, Malaria, HIV 

 The WHO does not technically declare pandemics. Its highest alert level is a global health emergency, and Covid-
19 has warranted that distinction since January 2020. 

Does endemic mean we are safer? 

 Endemic does not mean that evolution has somehow controlled a pathogen so that life simply returns to normal. 

 A disease can be endemic and both 
widespread and deadly. 

o For instance, Malaria killed more 
than 600,000 people in 2020 
whereas 10 million fell ill with 
tuberculosis and 1.5 million died. 

 Endemic does not guarantee stability, 
there can still be disruptive waves from 
endemic infections, as seen with the US 
measles outbreak in 2019. 

 The high circulation of Delta variant, rise 
of Omicron, inequitable vaccine roll-outs 
to lower-income countries and minimal 
control measures in some wealthy 
countries offer fertile ground for SARS-
CoV-2’s evolutionary leaps. 

 The Alpha variant was first identified in the United Kingdom, Beta in South Africa, Gamma in Brazil, Delta in 
India and Omicron in southern Africa. 

How will control measures change if the disease becomes endemic? 

 Although easing of restrictions has been pushed, there is a need to maintain high levels of testing and good 
genomic surveillance. 

 The best ways to find new variants are to 

o conduct a general survey 

o sequence cases immediately wherever there are more cases 

o keep a very close eye on hospitalised cases 
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 If the disease is declared endemic, then the 10% vaccination rate in some countries will remain 10% and nobody 
will take care of vaccinating. 

 The more a virus replicates, the greater the chance that problematic variants will arise, most probably where 
spread is highest. 

 Herd immunity occurs when a large proportion of a community becomes immune to a disease through infection 
or vaccines, halting the disease from spreading. 

 As variants become more infectious, the herd immunity threshold increases. 

 The threshold percentage has gradually been increasing from about 60-70% during the original strain to 85% 
with Delta and upwards of 90% with Omicron. 

 The best way to prevent dangerous or more-transmissible variants from emerging is to stop unconstrained 
spread which requires integrated public-health interventions, including vaccine equity. 

7.8 The Challenge of Antimicrobial Resistance 

Why in news? 

The Global Research on Antimicrobial Resistance (GRAM) report was published in the Lancet recently providing the 
most comprehensive estimate of the global impact of AMR. 

What is AMR? 

 Antimicrobial resistance (AMR) is the ability of a microbe to resist the effects of medication previously used to 
treat them. 

 Resistant microbes are more difficult to treat, requiring alternative medications or higher doses, both of which 
may be more expensive or more toxic. 

 Microbes resistant to multiple antimicrobials are called Multi Drug Resistant (MDR) or 
sometimes Superbugs. 

What are the causes? 

 Usage- There is an increasing use of antibiotics for human and veterinary purposes in the recent period. 

 There is irrational consumption(over usage) of broad spectrum antibiotics. 

 Regulation- India and China are the largest producers of antibiotics. 

 In India, effluents generated from these industries are treated as per the pharmaceutical wastewater discharge 
guidelines as prescribed by the Central Pollution Control Board. 

 But the current standards do not include antibiotic residues, and they are not monitored in the pharmaceutical 
industry effluents. 

 The existing good manufacturing practices (GMP) under the WHO (2016) framework is restricted to drug safety 
alone and does not recognise the environmental risk with pharmaceuticals products. 

 Waste Discharge- The uncontrolled discharge of untreated urban waste is another major source for AMR in 
many low and middle income countries. 

What did the GRAM report find? 

 GRAM is led out of the University of Oxford Big Data Institute – IHME Strategic Partnership. 

 As per the report, as many as 4.95 million deaths may be associated with bacterial AMR in 2019. 

 Estimates show that AMR is a leading cause of death globally, higher than HIV/AIDS or malaria. 

 The death rate was the highest in Western sub-Saharan Africa, at 27.3 deaths per 100,000 and lowest in 
Australasia, at 6.5 deaths per 100,000. 

 Lower respiratory-tract infections accounted for more than 1.5 million deaths associated with resistance in 2019. 

 The six leading pathogens for deaths associated with resistance were 

1. Escherichia coli 

2. Staphylococcus aureus 
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3. Klebsiella pneumoniae 

4. Streptococcus pneumoniae 

5. Acinetobacter baumannii 

6. Pseudomonas aeruginosa 

 The pathogen–drug combination, meticillin-resistant S aureus, caused more than 1 lakh deaths 
attributable to AMR in 2019. 

What are the implications of this study? 

 Common infections- Common infections are now killing thousands of people every year. This includes 

 lower respiratory tract infections 

 bloodstream infections 

 intra-abdominal infections 

 pneumonia 

 foodborne ailments 

 Effect on children- In 2019, one in five global deaths attributable to AMR occurred in children under the age 
of five. 

 Effect on treatment- AMR is threatening the ability of hospitals to keep patients safe from infections. 

 It is undermining the ability of doctors to carry out essential medical practice safely, including surgery, 
childbirth and cancer treatment since infection is a risk following these procedures. 

 Effect on research- Between 2000 and 2018, just 15  antibiotics were approved. 

 Out of the seven deadliest drug-resistant bacteria, vaccines are only available for two (Streptococcus 
pneumoniae and Mycobacterium tuberculosis). 

 Only these two have been a focus of major global health intervention programmes through pneumococcal 
vaccination and other programmes. 

What steps have been taken so far to address the issue of AMR? 

 Tackling the overuse of antibiotics by human beings- India classified important antibiotics 
under Schedule H1 of the Drugs and Cosmetics Rules 1945. 

 The drugs specified under Schedule H and Schedule X are required to be sold by retail on the prescription of a 
Registered Medical Practitioner only. 

 Tackling the overuse in the veterinary sector- India’s 2017 National Action Plan on Antimicrobial 
Resistance did talk about restricting antibiotic use as growth promoters. 

 In 2015, a Global Action Plan on AMR was developed by the WHO, the Food and Agricultural Organization 
and the World Organization for Animal Health. 

What is the way forward? 

 Greater action is needed to monitor and control infections, globally, nationally and within individual hospitals. 

 Access to vaccines, clean water and sanitation needs to be expanded. 

 The use of antibiotics in food and animal production must be optimised. 

 Minimising the use of antibiotics where they are not necessary and acting according to World Health 
Organisations recommendations is the need of the hour. 

 There is a need for increased funding for developing new antimicrobials and targeting priority pathogens and 
ensuring that they are affordable to accessible to most of the world. 

7.9 Elimination of Measles and Rubella by 2023 

Why in news? 

The Government decided to reset the Measles-Rubella elimination target to 2023 as COVID 19 pandemic stole two years 
from the programme. 
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What is measles and rubella? 

 Measles- Measles (also called rubeola) is a very contagious respiratory viral infection that causes a total-body 
skin rash and flu-like symptoms. 

 It is transmitted person-to-person via droplets when infected people sneeze or cough. 

 Initial symptoms usually occur 10–12 days after infection and comprise high fever, runny nose, bloodshot eyes 
and Koplik's spots (tiny white spots on the inside of the mouth). 

 Several days later, a rash develops and the most severe complication includes blindness, encephalitis (an 
infection that causes brain swelling), severe diarrhea and pneumonia. 

 There is no specific medical treatment. 

 Rubella- Rubella is a viral disease caused by the rubella virus that mostly affects the skin and lymph nodes. 

 In kids, rubella (commonly called German measles or 3-day measles) is usually a mild illness. 

 But the infection is dangerous for pregnant women because it can cause serious health problems in their babies. 

  Rubella is transmitted in airborne droplets from the nose, mouth or throat of infected people. 

What about the vaccination? 

 The MR vaccine is a combined product, targeting two diseases in one shot. 

 Two doses of MR vaccine should be given at 9-12 months and 16-24 months of age. 

 However, if a child misses the scheduled dose, MR vaccine can be given till 5 years of age. 

 For epidemiological reasons, rubella vaccination had to cover children up to 15 years. 

 The same vaccine is being given in routine Universal Immunisation Programme (UIP) of India. 

Why should the diseases be eliminated? 

 Elimination of measles- In the pre-vaccination era, while polio paralysed about 1% of all children before the 
age of five, measles actually killed 1% of all under-five children. 

 The case-fatality rate of measles was about 10%-15%. 

 Children who recovered would have lost weight as well as the steady momentum of cognitive development and 
academic performance. 

 Measles affects the immune system rendering the child vulnerable to other infectious diseases, leading to high 
mortality over the next two to three years. 

 Elimination of rubella- If a pregnant woman gets infected, the virus has a tendency to cross the placenta and 
damage the developing fetus’s eyes, brain, heart and other tissues. 

 Affected babies are born with severe birth defects such as cataracts, deafness, heart defects and developmental 
delay which is called as congenital rubella syndrome (CRS). 

What efforts were taken by the government to eliminate measles and rubella? 

 MR elimination is defined as zero transmission of measles and rubella 
viruses, evidenced by zero clinical disease, sustained over three years. 

 The two arms of intervention are vaccination and surveillance. 

 The Government decided to eliminate measles and rubella from India 
by the year 2020, having missed the earlier set target of 2015. 

 In 2017, the government aimed to create a very high level of vaccination-
induced immunity against both diseases, by inoculating MR vaccine. 

 School registration and attendance are high in all States and so the 
opportunity was seized to vaccinate children in schools. 

 But due to a lack of information given to the public there was much anxiety and antipathy towards the 
programme in the minds of parents and school authorities. 

 Also, the COVID-19 pandemic stole two years from the programme resetting the MR elimination target to 2023. 
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 In spite of the pandemic, nationally, the UIP has maintained about 85% MR second dose coverage below five 
years. 

 The cooperation of parents, health-care personnel at all levels, opinion leaders, influencers, media, NGOs play 
a key role in making the district-by-district programme a story of success. 

7.10 Lancet Planetary Health - Report on pollution and health 

Why in news? 

The Lancet Planetary Health has published a recent report on pollution and health. 

What are the major findings? 

 Overall, pollution was responsible for an estimated 9 million (90 lakh) deaths in 2019 (equivalent to one in six 
deaths worldwide). 

 The number that has remained unchanged since the 2015 analysis. 

 Of the 90 lakh deaths 

o Overall air pollution (both household and ambient) contributes to 66.7 lakh deaths. 

o Ambient air pollution was responsible for 45 lakh deaths. 

o Water pollution was responsible for 13 lakh deaths. 

o Hazardous chemical pollutants for 17 lakh 

o Lead pollution for 9 lakh deaths. 

 Excess deaths due to pollution have led to economic losses totalling $4.6 trillion in 2019, equating to 6.2% of 
global economic output. 

 The health impacts of pollution remain enormous, and low- and middle-income countries bear the brunt of this 
burden. 

 Despite its enormous health, social and economic impacts, pollution prevention is largely overlooked in the 
international development agenda 

 Attention and funding has only minimally increased since 2015, despite well-documented increases in public 
concern about pollution and its health effects. 

 Pollution, climate change and wildlife loss are closely linked, and action to tackle one could help deal with the 
other crises. 

What are the other findings? 

 The effect of pollution on disease and disability varies by sex. 

 Men are more likely to die from exposure to ambient air pollution, lead pollution, and occupational pollutants 
than women. 

 Women and children are more likely to die from exposure to water pollution than men. 

 Pollution is also responsible for more deaths than war, terrorism, malaria, HIV, tuberculosis, drugs, and alcohol. 

 Pollution kills almost the same number of people as smoking. 

 The WHO has lowered its global air quality guideline value for PM2.5 from 10 µg/m3 (microgram per cubic 
metre) to 5 µg/m3. 

What are the findings with respect to India? 

 India recorded the largest number of deaths related to air-pollution than any other nation in 2019. 

 Air pollution was responsible for 16.7 lakh deaths in India in 2019, or 17.8% of all deaths in the country that 
year. 

 Of these 

o 9.8 lakh were caused by PM2.5 pollution 

o 6.1 lakh by household air pollution. 
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 Number of deaths from pollution sources associated with extreme poverty (such as indoor air pollution and 
water pollution) has decreased. 

 However the reductions is offset by increased deaths due to industrial pollution (such as ambient air pollution 
and chemical pollution). 

 Air pollution is most severe in the Indo-Gangetic Plain. This area contains New Delhi and many of the most 
polluted cities. 

 Burning of biomass in households was the single largest cause of air pollution deaths in India, followed by coal 
combustion and crop burning. 

What will be the economic impact of pollution? 

 Deaths due to pollution have led to economic losses totalling $4.6 trillion in 2019. This is equivalent to 6.2% of 
global economic output. 

 In East Asia and the Pacific losses due to air pollution are equivalent to 9·3% of GDP. In South Asia it is 10·3% 
of GDP. 

 This is calculated by considering the output lost when a person dies prematurely. 

 When a fatality occurs before the average age of death in a population, it is termed as a premature death. In 
India, the average life expectancy at birth in 2019 was 69.5 years for men and 72 years for women. It came down 
to 67.5 years and 69.8 years, respectively, in 2020. 

 In India, economic losses due to modern forms of pollution like ambient particulate matter air pollution, and 
lead exposure have increased between 2000 and 2019. It is approximately 1% of GDP. 

What are the efforts taken to control air pollution? 

 Pradhan Mantri Ujjwala Yojana programme 

 National Clean Air Programme 

 Commission for Air Quality Management in the National Capital Region 

What needs to be done? 

 A radical shift in the approach to pollution management efforts. 

 India does not have a strong centralised administrative system to drive its air pollution control efforts. 

 To address the issue we need integrated surveillance platforms for health and exposure surveillance, and 
Independent IPPC style science/policy panel on pollution. 

 Increased funding for pollution control from governments 

 Improved pollution monitoring and data collection. 

 Population exposure surveillance via biological and environmental monitoring can inform risk attributions 
within health programmes already in place to reduce the burden of maternal and child health as well as non-
communicable diseases. 

 Control all the Lead pollutants - Earlier the source of lead pollution was from leaded petrol which was replaced 
with unleaded petrol. 

 However the other sources must be controlled which includes 

o unsound recycling of lead-acid batteries 

o e-waste without pollution controls 

o spices contaminated with lead 

o pottery glazed with lead salts 

o lead in paint and other consumer products 

7.11 Focusing on Public Health Engineering 

Why in news? 

Expanding the cadre of sanitation engineers will help us confront water-related public health challenges. 
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What are the water-related public health challenges? 

 According to the United Nations, around 80% of wastewater flows back into the ecosystem without being treated 
or reused globally. 

 In India, about 70% of sewage is discharged untreated into water bodies in the absence of cost-effective, 
sustainable water management solutions. 

 21% of diseases are caused by contaminated water in India, according to the World Bank. 

 One in five children die before their fifth birthday because of poor sanitation and hygiene conditions, according 
to Startup India. 

What is the need for having public health engineers? 

 The public health engineering sector is responsible for the collection of water, purification, transmission and 
distribution of water. 

 Currently in India, civil engineering incorporates a course or two on environmental engineering for students to 
learn about wastewater management. 

 The nexus between wastewater and solid waste management and public 
health issues is not brought out clearly. 

 Mostly civil engineers do not have adequate skills to address public health 
problems and public health professionals do not have adequate engineering 
skills. 

 The specialised cadre of public health engineers (sanitation engineers or 
environmental engineers) is best suited to provide the growing water supply and to manage solid waste and 
wastewater. 

How can India achieve its SDG of clean water and sanitation? 

 To address the growing demands for water consumption and preservation of water resources, it is essential to 
find and implement innovative ways of treating wastewater. 

 Engineering and public health, together can offer a wide range of opportunities for 

o development of advanced wastewater treatment systems 

o understanding complex quality and monitoring processes, 

o designing and managing septic tank systems 

o supplying good quality water in adequate quantities 

o maintaining hygiene and access to water 

o ensuring that water supply is sustainable 

 There is a need for expansion of the pipeline network and identification of 
sustainable sources of water which have water available year-round. 

 Installation of online systems for monitoring the quantity and quality of supply and collection and treatment of 
wastewater become increasingly important. 

What are the international trends in public health engineering? 

 Specialisation- In India, public health engineering is executed by the Public Works Department or by health 
officials. 

 To manage a wastewater treatment plant in Europe, a candidate must specialise in wastewater engineering. 

 India can introduce public health engineering as a master’s degree or 
diploma programmes to meet the need of increased human resource in this 
field. 

 Courses and training- Refresher courses for health and engineering 
institutes with an updated knowledge in areas of environment science 
should be made available. 

 Public health professionals can be groomed through in-service training. 
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 Inter disciplinary field- Public health engineering should be developed as an interdisciplinary field where 
both engineers and public health professionals can contribute. 

 It can also enable contextualised decision-making regarding water management in India. 

 Quality water- Most of the world’s diseases can be prevented by providing good quality and adequate quantity 
of water. 

 Currently, institutions like the Indian Institute of Technology, Madras (IIT-M) are considering initiating public 
health engineering as a separate discipline which is laudable. 

7.12 Reforming WHO 

What is the issue? 

Prime Minister Narendra Modi once again brought up the issue of reforming the WHO while addressing the heads of 
countries at the second global COVID-19 summit. 

What is the global COVID-19 summit? 

 The first global virtual summit on Covid-19 was hosted by President Biden in 2021. 

 The second summit was held virtually and was co-hosted by United States, Belize, Germany, Indonesia, and 
Senegal. 

 It included the participation of more than 30 countries. 

 The 2nd summit brought in more than $3 from the participants, multilateral and philanthropic organization. 

 This was in addition to commitments made in 2021 and 2022. 

To know about WHO, click here 

What issues in WHO spurred the criticism? 

 Declaration of pandemic- The world body’s delay in declaring the pandemic a global emergency has spurred 
criticisms worldwide. 

 Preventing the spread- There were many early steps that could have prevented the spread of the virus, but 
the WHO failed to advise governments correctly. 

 Patent waivers- The issue of patent waivers, where a joint India-South Africa proposal made in 2020 has not 
yet been adopted. 

 Methodology on data estimation- WHO’s methodology and model for estimating the Covid deaths was also 
challenged by India. 

 Approval of vaccines- India also protested the long delay in obtaining WHO approval for the Indian-made 
Covaxin developed by Bharat Biotech, which was finally given in November 2021. 

 Free and fair investigation- The reluctance of China to share vital information regarding the novel 
coronavirus and its refusal to allow WHO to investigate freely and fairly on the origin of the virus have 
highlighted the need to strengthen WHO. 

How can the body be strengthened? 

 Increased mandatory funding- For several years, the mandatory contribution has accounted for less than 
a fourth of the total budget. 

 It thus reduces the level of predictability in WHO’s responses. 

 The agency must be equipped with more powers to demand that member states comply with the norms and to 
alert WHO in case of disease outbreaks that could cause global harm. 

 Penalties for non-compliance- Under the legally binding international health regulations, member states 
are expected to have in place core capacities to identify, report and respond to public health emergencies. 

 But non-compliance does not attract any penalties which need to be changed for any meaningful protection 
from future disease outbreaks. 

 Vaccine approvals- There has been a demand for a review of the health agency’s processes on vaccine 
approvals. 
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7.13 Strengthening the Ayush Industry 

What is the issue? 

Ayush has always been sidelined and its integration into mainstream systems will give wider acceptance to traditional 
systems of the country. 

What is the scope for herbal medicine worldwide? 

 The global market for herbal medicine was valued at 657.5 billion dollar in 2020 and is expected to grow to 
746.9 billion dollars in 2022. 

 The Indian herbal medicine market is worth 18.1 billion dollars and the Indian Ayush sector has grown by 17% 
between 2014 and 2020. 

 In China, the value of traditional Chinese medicine (TCM) market was 37.41 billion dollars in 2018. 

 In 1982, the Constitution of China gave full recognition to TCM. 

 Since 2009, there has been continuous support for TCM in health policies. 

 China has focused upon developing quality infrastructure for TCM to co-exist with modern medicine under the 
same roof. 

What is the NAM Scheme about? 

 The National Ayush Mission (NAM) is a Centrally Sponsored Scheme that was launched in 2014 by the Ministry 
of AYUSH. 

 The basic objective of NAM is to 

o promote AYUSH medical systems through cost effective AYUSH services 

o strengthening of educational systems 

o facilitate the enforcement of quality control of Ayurveda, Siddha and Unani & Homoeopathy (ASU &H) 
drugs 

o sustainable availability of ASU & H raw-materials 

 Components of the Mission 

o Mandatory Components 

 AYUSH Services 

 AYUSH Educational Institutions 

 Quality Control of ASU &H Drugs 

 Medicinal Plants 

o Flexible Components 

 Under the ‘Medicinal Plants’ component of the NAM scheme, the cultivation of prioritised medicinal plants in 
identified clusters/zones is being supported. 

 For the cultivation of plants, subsidies at 30%, 50% and 75% of the cultivation cost for 140 medicinal plants are 
being provided. 

 The National Medicinal Plant Board (NMPB) implements the medicinal plant component of Ayush through 
state bodies—State Medicinal Plant Boards (SMPBs). 

What efforts have been taken to promote Ayush industry? 

 WHO-Global Centre for Traditional Medicine- The foundation of the WHO-Global Centre for Traditional 
Medicine was laid in Jamnagar. This will be the first and only global outpost centre for traditional medicine 
across the world. 

 Committees- NITI Aayog has constituted a committee and four working groups on integrative medicine to 
provide deeper insights and recommendations in the areas of education, research, clinical practice and public 
health and administration. 

 Financial assistance- The Ministry of Finance has announced a Rs. 4000-crore package under the 
Aatmanirbhar Bharat Abhiyaan for the promotion of herbal cultivation. 
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 Medicinal plant production- In 2021, Union Ayush Minister had announced that medicinal plants will be 
cultivated on 75,000 hectares of land. 

 Yoga Certification Board (YCB) – YCB has been established to bring synergy, quality and uniformity in 
knowledge and skills of Yoga professionals across the world through certification programs. 

What is the need of the hour? 

 Need for a thrust- The Ayush sector requires a multi-dimensional thrust, ranging from initiatives at the 
institutional level, massive awareness and promotion of cultivation of medicinal plants by farmers, to trade-
related interventions and quality focus measures. 

 Strengthening of SMPBs- The organisational structure of SMPBs should have experts for conservation, 
cultivation, R&D, herbal garden and nurseries, IEC and marketing and trade of medicinal plants. 

 Comprehensive databases on Ayush trade, products and raw materials is needed. 

 Expansion of HS (Harmonised system) codes to accommodate various features of traditional medicine and 
medicinal plant products based on existing requirements is required. 

 Integration of Ayush- Integration of Ayush systems into mainstream systems will certainly give wider 
acceptance for traditional systems of the country. 

7.14 A Move to Ban Menthol Cigarettes 

What is the issue? 

The US Food and Drug Administration has issued a proposal to ban menthol cigarettes and flavoured cigars. 

What are menthol cigarettes? 

 Menthol cigarettes are flavored with menthol, which triggers the cold-sensitive nerves in the skin. 

 Menthol has a cooling and anesthetic (or pain killing) effect which decreases the cough reflex and can soothe 
the dry throat feeling that many smokers have. 

 As a result, menthol smokers may inhale more deeply, hold the smoke in the lungs longer, and get more exposure 
to the dangerous chemicals in cigarette smoke. 

 Menthol cigarettes cause diseases including cancer, cardiovascular, respiratory diseases and multiple adverse 
reproductive outcomes. 

 Menthol products accounted for approximately one-fifth of the United States cigarette market in 2006. 

 About 85% of African Americans smokers prefer menthol cigarettes in comparison to 29% of white smokers. 

What exactly is the FDA proposal? 

 Some states in the US have already banned menthol cigarettes but the FDA plans to extend the prohibition 
countrywide. 

 Apart from menthol, all other flavours in cigarettes were banned in the US in 2009. 

 FDA’s proposal aims to prohibit menthol as a characterizing flavor in cigarettes and prohibit all characterizing 
flavors (other than tobacco) in cigars. 

 The proposed ban does not cover electronic cigarettes. 

What is the need for the ban? 

 Prevent children from smoking- The proposed rules would help prevent children from becoming the next 
generation of smokers and help adult smokers quit. 

 Health equity- The proposed rules are an important step to advance health equity by significantly reducing 
tobacco-related health disparities. 

 Health effects- Menthol also interacts with nicotine in the brain to enhance nicotine’s addictive effects, while 
making it more difficult for people to quit smoking. 

 Research studies- Modeling studies have estimated a 15% reduction in smoking within 40 years if menthol 
cigarettes were banned. 
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How did menthol cigarettes become more popular among Black smokers? 

 Over decades, tobacco companies used “predatory” and “targetted” advertising to attract Black consumers 
towards menthol cigarettes through culturally tailored advertising images and messages. 

 The tobacco industry attempts to maintain a positive image among African Americans by supporting cultural 
events and making contributions to minority higher education institutions, elected officials, civic and 
community organizations, and scholarship programs. 

 Tobacco firms use price promotions such as discounts and multi-pack coupons which are most often used by 
African Americans. 

 Although African Americans usually smoke fewer cigarettes and start smoking cigarettes at an older age, they 
are more likely to die from smoking-related diseases than Whites. 

Why is the proposed ban criticized? 

 Validity of the data- Tobacco firms have disputed the scientific evidence that menthol cigarettes are more 
harmful than regular cigarettes. 

 Loss of revenue- Some have claimed that the ban will cause the 
government significant revenue loss. 

 Black marketing- Taking these products out of the legal 
marketplace will push them into unregulated, criminal markets that 
don’t follow any regulations and ignore minimum age laws. 

 Targets African Americans- Some activists have flagged concerns 
that the ban could push Black smokers towards criminalization. 

How would a similar ban play out in India? 

 Tobacco regulation laws in India are covered under Cigarettes and Other Tobacco Products (Prohibition of 
Advertisement and Regulation of Trade and Commerce, Production, Supply and Distribution) Act, 2003, or 
COTPA. 

 It restricts the advertisement, promotion and sponsorship of tobacco 
products, 

 It prohibits smoking in public places and sale to and by minors 

 It also prohibits the sale of tobacco products within a radius of 100 yards 
of educational institutions and requires mandatory depiction of specified 
pictorial health warnings on all tobacco product packs. 

 In 2019, the Centre banned electronic cigarettes. 

 In addition, different states have their own rules in place banning hookah 
consumption, including flavoured hookahs, in public places. 

 Impact of banning menthol cigarette in India- The impact of such a step would only be on young adults 
and women who are just starting to smoke. 

 Banning it could prevent new users from beginning smoking but it is likely to reduce initiation to regular 
smoking. 

 Banning products has logistical issues as well as things will be smuggled. 

 Other than banning tobacco products outrightly, experts stressed a need for oversight on social media platforms, 
content streaming websites, and web based shopping portals. 

7.15 Vaccination for Children Aged 12 and Under 

Why in news? 

India has been rolling out Covid-19 vaccines for children aged 12 and under in a phased manner based on scientific and 
epidemiological evidence. 

What is the significance of rolling out vaccines for young children? 

 As children have returned to school, vaccination will play a key role in protecting them. 
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 In the U.S., the Centers for Disease Control and Prevention (CDC) notes that children aged 5-12 are most 
frequently affected by multisystem inflammatory syndrome in children (MIS-C), a condition associated with 
Covid-19. 

 As more children under 12 years old get vaccinated, CDC will be able to analyze and share those data. 

What is the current authorisation about? 

 The Central Drugs Standard Control Organization (CDSCO) is the Central Drug Authority for discharging 
functions assigned to the Central Government under the Drugs and Cosmetics Act. 

 The Drug Controller General of India (DCGI) is the head of the CDSCO 
in India. 

 Under the Drugs and Cosmetics Act, CDSCO is responsible for 

o approval of drugs 

o conduct of clinical trials 

o laying down the standards for drugs 

o control over the quality of imported drugs in the country 

 Recently, the DCGI has granted emergency use authorisation (EUA) to 
two Covid-19 vaccines for children. 

 The vaccines include 

o Bharat Biotech’s Covaxin for the age group 6-12 

o Biological E’s Corbevax for the age group 5-12 

 The regulatory approval and data on the vaccines will be placed before three government expert bodies. 

o The National Technical Advisory Group on Immunisation (NTAGI) – It provides guidance to 
the government on vaccination by undertaking technical reviews of scientific evidence 

o The COVID-19 Working Group and Standing Technical Sub-Committee 

o The National Expert Group on Vaccine Administration for COVID-19 (NEGVAC) – It will make a final 
recommendation to the Health Ministry. 

What is the efficacy and safety profile of these vaccines? 

 Covaxin- It is India's first indigenous COVID-19 vaccine developed using Whole-Virion Inactivated Vero 
Cell derived platform technology. 

 Inactivated vaccines contain dead virus, incapable of infecting people 
but still able to instruct the immune system to mount a defensive 
reaction against an infection. 

 Bharat Biotech has said that neutralising antibodies in children of 2-18 
year age group were 1.7 times higher than in adults. 

 Corbevax - Corbevax is a “recombinant protein sub-unit” vaccine, 
which means it is made up of a specific part of SARS-CoV-2 (the spike 
protein on the virus’s surface). 

 The body is expected to develop an immune response against the 
injected spike protein. 

 If the real virus attempts to infect, the body has an immune response ready making it unlikely for becoming 
seriously ill. 

 The company Biological E initiated the study in October 2021 (which is ongoing), and has said that the vaccine 
is safe and immunogenic. 

7.16 Food Vaccine for TB Patients 

What is the issue? 

Without addressing undernutrition, the goals of reducing the incidence of Tuberculosis (TB), and mortality, in India, 
cannot be reached. 
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What is the historical importance of good nutrition? 

 There were no drugs for TB till the discovery of streptomycin in 1943. 

 The TB mortality rate came down from 300 people per 1,00,000 population 
to 60 in England and Wales with 

o improved wages 

o better living standards 

o higher purchasing power for food 

 TB disappeared from socio-economically developed countries long before the advent of chemotherapy. 

 After the Second World War, a 92% reduction in the incidence of TB was reported among British soldiers who 
were fed an additional Red Cross diet compared to Russian soldiers who were fed only a camp diet. 

What issues popped up after the advent of drugs? 

 Neglection of social determinants- In the ecstasy of finding antibiotics, the social determinants of the 
disease were ignored. 

 There was little done to understand where patients lived, what work they did, how much they could afford to 
buy food, and how much they ate. 

 Drug resistance- Blister packs of a multi-drug regime were provided at the doorstep. 

 With more drug arsenals such as rifampicin, ethambutol, pyrazinamide, the disease became multidrug resistant. 

How is nutrition linked with TB? 

 Tuberculosis is considered as a disease of the poor. 

 The nutrition of the individual is the most vital factor in the prevention in tuberculous disease. 

 It is most unlikely that drugs alone, or drugs supplemented by vaccination, 
can control TB in the underprivileged countries as long as their nutritional 
status has not been raised to a reasonable level. 

 The fact is that 90% of Indians exposed to TB remain dormant if their 
nutritional status and the immune system is good. 

 When the infected person is immunocompromised, TB as a disease manifests 
itself in 10% of the infected. 

 Findings- As per the findings of a team at the Jan Swasthya Sahayog hospital 
in Chhattisgarh, there was a two to four-fold rise in the mortality associated 
with TB with increased levels of undernutrition. 

 The 2019 Global TB report identified malnutrition as the single-most associated risk factor for the development 
of TB with other risks such as smoking, use of alcohol, diabetes and HIV. 

 Undernutrition and TB are syndemics, and the intake of adequate balanced food can work as a vaccine to prevent 
TB. 

 The food vaccine is a guaranteed right for life under the Constitution for all citizens, more so for TB patients. 

What is the need of the hour? 

 Cash benefits- In 2018, under the Nikshay Poshan Yojana of the National 
Health Mission, all States began extending cash support of Rs. 500 per 
month to TB patients to buy food. 

 This amount needs to be raised. 

 Support- Without simultaneous nutrition education and counselling 
support, this cash transfer will not have the desired outcome. 

 Providing nutritious foods- Chhattisgarh initiated the supply of 
groundnut, moong dhal and soya oil to TB patients and this model can be 
inculcated by other states. 

 The goals of reducing the incidence of TB in India and of reducing TB mortality cannot be reached without 
addressing undernutrition. 
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7.17 Healthcare as an Optional Public Service (HOPS) 

Why in news? 

The lingering COVID-19 crisis is a good time to revive the universal health care (UHC). 

What is Universal Health Care (UHC)? 

 Universal health coverage means that all people have access to the health services they need, when and where 
they need them, without financial hardship. 

 It includes the full range of essential health services, from 
health promotion to prevention, treatment, rehabilitation, 
and palliative care. 

 Currently, at least half of the people in the world do not 
receive the health services they need. 

 Monitoring progress towards UHC should focus on 2 things. 

o The proportion of a population that can access 
essential quality health services (SDG 3.8.1) 

o The proportion of the population that spends a large 
amount of household income on health (SDG 3.8.2). 

 WHO uses 16 essential health services in 4 categories as indicators of the level and equity of coverage in 
countries 

 Reproductive, maternal, newborn and child health 

 Infectious diseases 

 Noncommunicable diseases 

 Service capacity and access 

What are the routes available to achieve UHC? 

 Public service- In this 
approach, health care is 
provided as a free public 
service, just like the services of 
a fire brigade or public library. 

 This socialist project has 
worked not only in communist 
countries such as Cuba but also 
in the capitalist world. 

 Social insurance- It allows 
private as well as public 
provision of health care, but 
the costs are mostly borne by 
the social insurance fund(s) so 
that everyone has access to 
quality health care. 

 The social insurance is one 
where insurance is compulsory 
and universal, financed mainly 
from general taxation, and run by a single non-profit agency in the public interest (Canada). 

 Other models of social insurance include the one that is based on multiple non-profit insurance funds instead 
of a single payer (Germany). 

 HOPS framework- Healthcare as an optional public service (HOPS) refers to the framework for UHC that 
would build primarily on health care as a public service. 
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 The idea is that everyone would have a legal right to receive free, quality health care in a public institution if 
they wish. 

 Health care of decent quality is available to everyone as an optional public service. 

 In Kerala and Tamil Nadu, most illnesses can be satisfactorily treated in the 
public sector, at little cost to the patient. 

 Here, social insurance could play a limited role covering procedures that are 
not easily available in the public sector such as high-end surgeries. 

 The main difficulty with the HOPS framework is to specify the scope of the 
proposed health-care guarantee, including quality standards. 

What are the challenges associated with social insurance? 

 Absence of public health centres- In the absence of public health centres, there is a danger of patients 
rushing to expensive hospitals making the system wasteful and expensive. 

 Costs- Containing costs is a major challenge with social insurance, because patient and health-care provider 
have a joint interest in expensive care. 

 Even small co-payments often exclude many poor patients from quality health care. 

 Regulating private health-care providers- A crucial distinction needs to be made between for-profit and 
non-profit providers. 

 For-profit health care is deeply problematic because of the conflict between the profit motive and the well-being 
of the patient. 

What are the pros and cons of UHC? 

 Pros of UHC 

o Lowers overall health care costs 

o Lowers administrative costs 

o Standardizes service 

o Creates a healthier workforce 

o Prevents future social costs 

o Guides people to make healthier choices 

 Cons of UHC 

o Healthy pay for the sickest 

o Less financial incentive to stay healthy 

o Long wait times for elective procedures 

o Doctors incentivized to cut care to lower costs 

o Health care costs may overwhelm government budgets 

o Government may limit services with low probability of success 

7.18 Need for a Public Health Data Architecture for India 

What is the issue? 

In a country perennially thirsty for reliable health data, the National Family Health Survey (NFHS) is like an oasis, 
prompting for a few comprehensive national surveys than being over-dependent on the omnibus NFHS. 

What is the range and scope of NFHS? 

 The NFHS is a large survey conducted in a representative sample of households throughout India which started 
in 1992-93 and is repeated at an interval of about four to five years. 

 It is the Indian version of the Demographic and Health Surveys (DHS), as it is known in other countries. 

 The Ministry of Health and Family Welfare, Government of India, has designated International Institute 
for Population Sciences (IIPS) as the nodal agency for the NFHS. 
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 The fifth round covered 6,36,699 households costing upwards of Rs. 250 crore. 

 The funding has been provided by the United States Agency for International Development (USAID), 
Department for International Development (DFID), Bill and Melinda Gates Foundation (BMGF), UNICEF, 
United Nations Population Fund (UNFPA), and Ministry of Health and Family Welfare. 

 Scope- Currently, the survey provides district-level information on fertility, child mortality, contraceptive 
practices, reproductive and child health, nutrition, and utilisation and quality of selected health services. 

 Its scope has been expanded to include HIV, non-communicable diseases, or NCDs (tobacco and alcohol use, 
hypertension, blood sugar, etc.), Vitamin D3. 

What are the other surveys and goals? 

 Health Ministry has conducted various surveys in the last five years, including the 

o National NCD Monitoring Survey (NNMS) 

o National Mental Health Survey (NMHS) 

o Global Adult Tobacco Survey (GATS) 

o Alcohol survey 

o Comprehensive National Nutrition Survey (CNNS), etc., 

 However, the requirements for the monitoring of NCD targets are not met by the NFHS, as it covers an age 
group different than that needed for the global set of indicators. 

What is the difficulty in aligning these surveys? 

 Previous attempts to align these surveys have failed as different advocates have different demands and push for 
inclusion of their set of questions. 

 The Department of Planning, Statistics and Programme Monitoring lacks the technical capacity and ends up 
using a please all approach of accepting all requests. 

 The household which is selected for the survey have no power of negotiation. 

 NFHS is the only major survey that India has a record of doing regularly and one does not know if and when the 
other surveys will be repeated. 

 Multiple surveys also raise the problem of differing estimates due to sampling differences in the surveys. 

o For instance, there is a wide divergence in sex ratio at birth reported by the NFHS and the Sample 
Registration System (SRS). 

What is the road map for public health data architecture for India? 

 National surveys- There is a need to identify a set of national-level indicators and surveys that will be done 
using national government funds at regular intervals. 

 National surveys can be done every 3-5 years in a staggered manner such as 

o A concise NFHS focusing on Reproductive and Child Health (RCH) issues, 

o A Behavioral Surveillance Survey (focusing on HIV, NCD, water sanitation and hygiene (WASH)-related 
and other behaviours) 

o A nutrition-biological survey (entails collection of data on blood pressure, anthropometry, blood sugar, 
serology, etc.) 

 State participation- A national-level sample for such surveys can be taken and States can be asked to invest 
in conducting focused State-level surveys. 

 States have to become active partners including providing financial contributions to these surveys. 

 Specific studies- Important public health questions can be answered by specific studies conducted by 
academic institutions on a research mode based on availability of funding. 

 Transparency of data- It is very important to ensure that the data arising from these surveys are in the public 
domain. 

 This enables different analyses and viewpoints to be presented on the same set of data enriching the discussion 
thus unlocking the full potential of the survey. 
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7.19 Health Allocation – A Big Opportunity for Local Bodies 

Why in news? 

In early November 2021, Ministry of Finance, has released an amount of Rs 8,453.92 crore as health sector grant for 
rural and urban local bodies of 19 States as per the recommendations of the 15th Finance Commission. 

What is the significance of this health grant? 

 The commission had recommended a total grant of Rs 4,27,911 crore to local governments including health 
grants of  Rs 70,051 crore for the period from 2021-22 to 2025-26. 

 Of this amount, Rs 43,928 crore has been recommended for rural local bodies and Rs 26,123 crore for urban 
local bodies. 

 For FY 2021-22, Rs 13,192 crore has been allocated which would be 2.3% of the total health expenditure (both 
public and private spending together) and 5.7% of the annual government health expenditure (Union and State 
combined). 

 This grant is equal to 18.5% of the budget allocation of the Union Department of Health and Family Welfare for 
FY 2021-22. 

 It is around 55% of the second COVID-19 emergency response package announced in July 2021. 

 These grants are meant to strengthen healthcare systems and plug critical gaps at the primary healthcare level. 

 Interventions such as support for diagnostic infrastructure, block-level public health units, construction of 
buildings at sub centres, PHCs, CHCs will directly lead to strengthening the primary health infrastructure and 
facilities in both rural and urban areas. 

 Rural and urban local bodies can play a key role in the delivery of primary healthcare services and in achieving 
the objective of universal healthcare. 

What were the previous experiences of government funding? 

 In 1992, as part of the 73rd and 74th Constitutional Amendments, the local bodies in the rural and urban areas 
given the responsibility to deliver primary care and public health services. 

 Alongside, the rural settings continued to receive funding for primary health-care facilities under the ongoing 
national programmes. 

 But, the government funding for urban primary health services was not channelled through the State Health 
Department and hence the ULBs which fall under different departments in various States did not increase the 
allocation for health. 

 Reasons – The reasons for lesser allocation can be 
attributed to 

o Resource crunch 

o Lack of clarity on responsibilities related to health 
services 

o Completely different spending priorities 

 In 2005, National Rural Health Mission (NRHM) was 
launched which partly improved the impact of RLBs not 
spending on health. 

 The National Urban Health Mission (NUHM) was 
launched eight years later with a meagre annual financial 
allocation which never crossed Rs 1,000 crore (around 3% of budgetary allocation for the NRHM) 

 In 2017-18, the ULBs and RLBs in India were contributing 1.3% and 1% of the annual total health expenditure 
in India. 

 In urban settings, most local bodies were spending from less than 1% to around 3% of their annual budget on 
health. 

What are the obstacles for localbodies in providing healthcare? 

 Urban India, with just half of the rural population, has just a sixth of primary health centres in comparison to 
rural areas. 
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 Urban primary health-care services are weaker than what is available in rural India. 

 The low priority and insufficient funding for health is another issues for urban PHCs. 

 The issue is further compounded by the lack of coordination between multitudes of agencies which are 
responsible for different types of health services. 

 Land acquisition is another major hindrance and there were reports of municipal corporations in Delhi refusing 
to allocate land for the construction of mohalla clinics (a State initiative) and even the demolition of some of the 
under-construction clinics. 

 The challenge in rural areas is the poor functioning of available primary health-care facilities while in urban 
areas, it is the shortage of primary health-care infrastructure and services both. 

What can be done to improve the primary care? 

 Sensitise key stakeholders - The grant should be used as an opportunity to sensitise key stakeholders in 
local bodies, including the elected representatives and the administrators on the role and responsibilities in the 
delivery of primary care and public health services. 

 Public awareness - Awareness of citizens about the responsibilities of 
local bodies in health-care services will work as an empowering tool to 
enable accountability in the system. 

 Role of civil society- Civil society organisations need to play a greater 
role in raising awareness and possibly in developing local dashboards to 
track the progress made in health initiatives. 

 Maintain fiscal health - The local bodies should increase their own 
health spending and should not treat the 15th Finance Commission 
health grants should not be treated as a replacement for health 
spending. 

 Coordinated approach - Mechanisms for better coordination among multiple agencies working in rural and 
urban areas should be institutionalised. 

 Time-bound and coordinated action plans with measurable indicators and road maps need to be developed. 

 Health greenfield area – Since local bodies remain health greenfield area, the young administrators in 
charge of RLBs and ULBs and the councillors and Panchayati raj institution members need to grab this 
opportunity to develop innovative health models. 

 Community clinics - The funding should be used to revive the plan to open various types of community clinics 
in rural and urban areas. 

 More government funding - India’s health system needs more government funding for health. 

 This has to be a blend of incremental financial allocations supplemented by health leadership, setting up of 
accountability mechanisms and guiding the process under a multidisciplinary group of technical and health 
experts. 

7.20 Drug Use - NDPS Act 

What is the issue? 

 Bollywood actor Shah Rukh Khan’s son Aryan Khan was recently arrested following a raid on a cruise ship by 
the Narcotics Control Bureau. 

 This has brought focus to the Narcotic Drugs and Psychotropic Substances (NDPS) Act of 1985 and the problem 
of drug use. 

What is the procedure of seizing narcotic drugs? 

 The NDPS Act, 1985 is a stringent law where the death penalty can be prescribed for repeat offenders. 

 Section 50 of the Act specifies the conditions under which search of persons shall be conducted. 

 When officials come across a person carrying drugs during raids or a routine check, the drugs must be seized in 
front of a Gazetted Officer or a Magistrate. 

 In cases of sudden development, the suspect is taken to the nearby Magistrate or the magistrate is brought to 
the spot and only then drugs are seized. 
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 If this is not adhered to, the court acquits the accused persons. Only then the next stage of investigation 
commences. 

 The onus is on the accused to prove their innocence. 

What are the challenges to NDPS Act implementation? 

 Catching the persons involved from the point of source to the point of destination as drug transaction is an 
organised crime. 

 Going beyond State jurisdiction, and finding the source of narcotic substances and destroying them. 

 Catching the accused cultivating ganja in areas bordering the States and especially, in areas that are Maoist 
hideouts. 

 Unless every vehicle is checked (which is unfeasible) with specially trained sniffer dogs, it is difficult to check 
narcotic drugs transportation. 

 [Given these, most drug bust cases are made possible with specific information leads.] 

 Securing conviction for the accused in drugs because - 

i. of frequent delays in court procedures 

ii. sometimes, cases do not come up for trial even after 2 years of having registered them 

iii. the accused go out on bail and do not turn up for trial. Bringing them back from their States to trial 
is quite difficult 

Why should drug peddlers and end users be distinguished? 

 The person using drugs in smaller quantities for personal use cannot be equated with the person producing 
narcotic drugs. 

 A drug user needs to be seen as a patient. 

 The Act as of now prescribes jail for everyone - the end user and the drug supplier. 

 The Union Ministry of Social Justice and Empowerment has proposed certain changes in this regard: 

i. Decriminalise the possession of narcotic drugs in smaller quantities for personal purposes. 

ii. Persons using drugs in smaller quantities be treated as victims. 

iii. They should be referred to government-run rehabilitation centres instead of awarding jail terms and 
imposing fines. 

Measures needed 

 Address the acute shortage of psychiatrists and counsellors. 

 Ensuring adequate de-addiction centre counsellors. 

 Addressing street children who use whiteners, glue, painting chemicals, etc. as drugs 

What are the long-term measures needed? 

Social 

 Examine why and how people are getting addicted to narcotic drugs. 

 Addressing the growing hopelessness in society due to various factors. 

 Adopting some of the best practices in the world such as Iceland that had a community-led approach to the drug 
use problem. 

 Helping transform drug addicts and making the job of policing easier    

 Parents have to act as confidants first. They must be able to talk to their children and assure them of all support 
should they face a problem. 

 Teachers should keep an eye on school surroundings to ascertain whether anyone is selling addictive substances. 

Legal and administrative 

 Redefine and redesign the law so as to tackle what acts as a trigger for drug use. 
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 Making the implementation state-specific, depending on the level of drugs-related problems there. 

 Setting up a national fund for rehabilitation. 

 Not anybody and everybody connected to drugs cases should be sent to prison. Only repeat offenders should be 
sent to prison. 

 Civil society and governments will have to work together to create an enabling environment to address the issue. 

 Certain provisions of the NDPS Act could be changed to ensure a reformative approach towards addicts. 

7.21 Inescapable Risks of Mandatory Iron Fortification 

What is the issue? 

Many things have been said about the necessity for mandatory iron fortification of foods in India, but the risks associated 
with too much iron, particularly in children needs a careful study. 

What is the significance of iron in our diet? 

 Iron is a mineral that is used to carry oxygen in the hemoglobin of red blood cells throughout the body so cells 
can produce energy. 

 It also helps remove carbon dioxide. 

 Babies need iron for brain development and growth. 

 Iron deficiency causes anaemia, affects cognitive development and intellectual performance, adverse pregnancy 
outcomes, etc. 

 Types- Iron in food exists as two types, heme and non-heme. 

 Animal foods such as meat, seafood and poultry provide both types 
and are better absorbed by the body. 

 Non-heme iron is found in plant foods, such as spinach and beans, 
grains that are enriched, like rice and bread, and some fortified 
breakfast cereals. 

 The Recommended Dietary Allowance 

o The RDA for all age groups of men and postmenopausal 
women is 8 mg/day 

o The RDA for premenopausal women is 18 mg/day 

o The median dietary intake of iron is approximately 16 to 18 mg/day for men and 12 mg/day for women 

o The Tolerable Upper Intake Level for adults is 45 mg/day of iron 

What efforts have been taken to promote iron fortification? 

 Ministry of Health in 2013 launched “National Iron Plus Initiative”. 

 Iron and Folic Acid Supplementation and Deworming for improving the haemoglobin levels were undertaken. 

 National Nutritional Anemia Control Program aims at decreasing the incidence of anemia by promoting 
regular consumption of iron rich foods, providing iron and folate tablets and treatment. 

 Anemia Mukt Bharat (AMB) focuses on reducing anemia amongst pregnant women (from 50% in 2016 to 
32% by 2022). 

 The 6x6x6 strategy under AMB implies six age groups, six interventions and six institutional mechanisms in 
reducing the incidence of anemia. 

 The Government of India is on course to adopt a policy on mandatory fortification of rice with iron, 
distributed through programs such as Integrated Child Development Services and mid-day meal schemes. 

 The scheme was initiated in 2019-20 and it will run till 2023 and rice will be supplied to the beneficiaries at the 
rate of Rs 1 per kilogram. 

What are the risks associated with it? 

 Risk for non-communicable diseases- Iron increases the risk for many non-communicable diseases like 
diabetes, hypertension and even high blood cholesterol. 
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 As per the National Health and Nutrition Examination Survey, those with high ferritin level had a four-fold 
higher risk of having diabetes. 

 As per the Comprehensive National Nutrition Survey, when an additional 10 mg of iron/day was present, blood 
sugar prevalence increased by 2-14% across States of India, with similar findings for high blood pressure and 
high lipids. 

 The risk of chronic disease is already very high in our children and the mandatory cereal fortification will 
contribute to risk magnification. 

 Iron causes oxidative stress and increases the cancer risk. 

 Choices removed- When mandatory fortification is enforced in parts of the population, it removes their 
choice of foods, or autonomy. 

 Lack of evidence to show its benefit- Interventions of iron fortification are not being monitored and there 
is no evidence to show that it has any benefit. 

 Inflation of anaemia prevalence- The extraordinarily high anaemia figure might be inflated because WHO 
haemoglobin cut-offs are used to diagnose anaemia in India. 

 There is a growing global consensus that these may be too high, and a recent Lancet paper suggested a lower 
haemoglobin cut-off level to diagnose anaemia in Indian children which will reduce the anaemia burden by two-
thirds. 

 Haemoglobin level can be low when a capillary blood sample (taken by finger-prick) is used for measurement, 
instead of the more reliable venous blood sample (taken with a syringe from an arm vein). 

 The anaemia burden in India is estimated from capillary blood, and studies have shown that using capillary 
blood inflates the anaemia burden substantially. 

 Iron- anaemia correlation- Comprehensive National Nutrition Survey of Indian children showed that iron 
deficiency was related to less than half the anaemia cases. 

 Many other nutrients and adequate protein intake are also important. 

 Indian diet- The perception that a normal Indian diet cannot meet an individual’s daily iron requirement is 
wrong thinking, and is based on older iron requirements (as per National Institute of Nutrition 2010). 

 The latest corrected iron requirements (NIN 2020) are 30-40% lower 

 The iron density of the Indian vegetarian diet is about 9 mg/1000 kCal, which can meet most of the 
requirements. 

 No behavioural modification- Food fortification is considered attractive as it requires no behavioural 
modification by the beneficiary. 

 If the iron present in the foods is not well-absorbed, then fortification would be of no use. 

 Economic cost- The mandatory fortification will cost the public exchequer Rs 2,600 crore annually with poor 
likelihood of benefit, and posing an unnecessary risk. 

 Complex procedure- Rice fortification requires a fortified rice grain that exactly matches the shape of the 
rice it is intended to fortify. 

 If it does not match, the instinct of a home cook will be to pick out and discard the odd grains, thereby defeating 
the purpose of fortification. 

What is the answer to this problem? 

 Dietary modification strategies should be the preferred solutions. 

 We just need to absorb the existing dietary iron better and complement this with all the other nutrients that are 
required, by eating a diverse diet (with fruits and vegetables). 

 With the ever-expanding health care infrastructure, we need to move to equity for all in precision treatment and 
evaluate the cause of anaemia and prescribe treatment accordingly. 

 We should wait for the forthcoming WHO haemoglobin cut-offs to get to the true anaemia burden and only rely 
on gold-standard venous blood haemoglobin in future surveys. 
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7.22 100 crore COVID-19 Vaccine Doses 

Why in news? 

India completed 100 crore doses of COVID-19 vaccines on 21 October 2021, in about 9 months since the vaccination 
drive began. 

Why is it laudable? 

 This is the fastest rate of vaccination, possibly anywhere in 
the world. 

 China has administered almost twice the number of doses 
to its citizens but it had also started out much earlier than 
anyone else. 

 India began only in mid-January 2021, with a limited 
supply of vaccines. 

 The shortage of vaccines was felt most acutely during the 
devastating second wave, the worst phase of the pandemic. 

 The challenge was handled with contributions of vaccine 
manufacturers and the wide network of healthcare workers. 

 Crossing the one-billion mark also became possible as India stopped the export of vaccines, impacting most 
low- and middle-income countries. 

What are the tasks ahead? 

 The 100 crore doses achievement is just a milestone and not the destination. 

Adult population 

 The bigger task is to vaccinate the entire adult population of about 94 crore. 

 But in this goal, India has just crossed the halfway mark. 

 Even as vaccine supply is increasing, the pace of the vaccination drive has to be speeded up to meet the objective. 

 Efforts should be directed at increasing the pace of second dose vaccination. 

Children 

 If the entire population of about 135 crore is 
taken into account, then an even smaller 
fraction of the job has been completed. 

 Vaccines for people under the age of 18 years 
are just being approved, and there is a long way 
to go. 

Booster doses 

 As of now, India looks all set to vaccinate about 
70-80% of its adult population by the end of 
2021. 

 But by that time, the group that received their 
vaccine in January and February might find its 
immunity waning. 

 India thus has to remain open to the possibility of providing booster doses from sometime in 2022.   

 The discussion on booster doses in India, their frequency, timing, etc is yet to begin. 

7.23 Silicosis Prevention 

What is the issue?   

Countless workers engaged in mines, construction and factories in India are silently dying of exposure to dust (Silicosis), 
utmost exploitation and apathy. 
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What is silicosis? 

 Silicosis is part of the pneumoconiosis family of diseases. 

 It is a long-term lung disease caused by inhaling large amounts of crystalline silica dust, usually over many years. 

 Challenges to treatment - Silicosis usually develops after being exposed to silica for 10-20 years, or can even 
occur after only a few months of very heavy exposure. 

 The symptoms usually take many years to develop. So, identifying and treating are challenging. 

 The symptoms can also continue to get worse, even if someone is no longer exposed. 

What is Rajasthan’s model for Silicosis prevention? 

 Notified silicosis as an ‘epidemic’ in 2015, under the Rajasthan Epidemic Diseases Act, 1957. 

 A formal Pneumoconiosis Policy in 2019 [only next to Haryana] 

 ‘Silicosis portal’ hosted by the Department of Social Justice and Empowerment. 

 A system of worker self-registration and diagnosis through district-level 
pneumoconiosis boards 

 Compensation from the District Mineral Foundation Trust (DMFT) funds to 
which mine owners contribute 

 In just 2 years, the State has certified and compensated over 25,000 patients of silicosis, of which 5,500 have 
already died of the disease. 

What are the shortfalls in the system? 

 In the mining sector alone, none of the 
silicosis cases diagnosed has been notified 
by mine owners. 

 Nor are the cases reported by the 
examining doctors to the Directorate 
General of Mines Safety (DGMS), Ministry 
of Labour and Employment. 

 They are legally required to report, 
according to Section 12 of 
the Occupational Safety, Health and 
Working Conditions (OSHWC) Code, 
2020. 

 But only 10%-20% of the over 33,100 
mining leases and quarry licences in 
Rajasthan are DGMS-registered. 

Why is reporting the cases significant? 

 Shifts the paradigm from compensation to 
prevention 

 Fixes the responsibility on mine owners, who now continue to slip away despite violating safety and preventive 
protocols 

 The DGMS, the sole enforcement authority for health and safety in mines, can take action against mine owners. 

What are the other provisions and concerns in the OSHWC Code? 

Section 6 of the Code - Annual health checks free of cost to the employees 

 Rules 92 to 102 in Section 6 of the code provide for initial and periodic examinations of all mine workers from 
their time of joining. 

 But the draft Central rule 6 of Section 6 fixes an age floor of 45 years for workers in all establishments (including 
mines) to be eligible for the health checks. 
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Section 20 - Powers to the DGMS to conduct health and occupational surveys in mines 

 It places no obligation on the mine owner to provide any form of rehabilitation - Alternative employment, or 
payment of a disability allowance/lump sum compensation for workers found medically unfit. 

 Such provisions in the earlier Mines Act linked to the Workmen’s Compensation Act (also subsumed in the 
Code), have been deleted. 

 Now, ‘medically unfit’ workers are expected to leave the job and fend for themselves. 

 In Rajasthan, a compensation of Rs. 3 lakh is provided from the DMFT. In case of other states, even this is not 
available. 

 The immediate impetus for silicosis prevention could come from course correcting Section 6 and Section 20 of 
the OSHWC Code. 

What are the measures needed? 

 State governments should use their powers to prevent the impacts on workers. 

 Guidelines - The related State departments, in close dialogue with the DGMS, must draw up detailed 
guidelines for district-wise health surveys. 

 The State rules must ensure that the health checks are provided to all workers in all establishments, irrespective 
of age. 

 The State Advisory Board (Section 17 of the Code), along with technical committees, must be quickly constituted, 
with workers and their representatives having a say in them. 

 Local manufacturers must be incentivised to innovate and develop low-cost dust-suppressant and wet-
drilling mechanisms. 

 These could either be subsidised or provided free of cost to the mine owners. 

 Existing prototypes must be tested and scaled up. 

 DMFT funds - These are both underutilised and spent in an entirely ad hoc manner. 

 Their haphazard allocation for non-mineworker-related expenditure must be replaced by a streamlined and 
accountable system. 

 Mineworkers should benefit from clearly defined budget heads. 

 E.g. prevention (including innovation fund and subsidy for wet drilling equipment), disability compensation, 
solatium, administrative expenses 

 For all this to materialise, bringing worker-employer identification on record is crucial. 

7.24 Malaria and Vaccine Hunt 

Why in news? 

WHO has allowed widespread use of the world’s first malaria vaccine, RTS,S as part of a pilot project in parts of Africa. 

What is Malaria? 

 Malaria is a disease caused by a Plasmodium parasite 

 It is usually transmitted by the bite of infected female Anopheles mosquitoes. 

 The severity of malaria varies based on the species of Plasmodium – Plasmodium falciparum and Plasmodium 
vivax are fatal 

 Symptoms of the disease includes chills, fever and sweating, usually occurring a few weeks after being bitten. 

 It is both preventable and curable.  

 The parasites’ life cycle includes mosquitoes, human liver, and human blood stages. 

 

What is the status of Malaria? 

 As per WHO, in 2019, nearly half the world’s population was at risk of malaria, while most cases and deaths 
occur in sub-Saharan Africa. 
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 Even today, it kills over four lakh every year, according to WHO. 

 In 2019, India had an estimated 5.6 million cases of malaria, although deaths due to malaria have come down 
sharply 

 Children under five are the most vulnerable group accounting for about two thirds of all malaria deaths. 

 

What is the vaccine that has been cleared for widespread use? 

 RTS,S/ASO1 (RTS.S), trade name Mosquirix, is the first and to date only, vaccine shown to have the 
capability of significantly reducing malaria. 

 It is the result of a partnership between GlaxoSmithKline and the global non-profit PATH’s Malaria Vaccine 
Initiative, with grant funds from the Bill & Melinda Gates Foundation. 

 It is a recombinant protein vaccine, which means it includes DNA from more than one source. 

 The vaccine acts against P. falciparum, the most deadly malaria parasite globally. 

 However, it offers no protection against P. vivax malaria. 

 It is a 4 dose vaccine and in largescale clinical trials, the vaccine was able to prevent approximately 4 in 10 cases 
of malaria over a 4-year period. 

What measures have been taken to eliminate malaria? 

 In 1953, the Government of India launched the National Malaria Control Programme (NMCP) with a focus on 
indoor residual spraying of DDT. 

 National Malaria Eradication Programme (NMEP) was launched in 1958 which reduced the number of malaria 
cases and deaths. 

 In 2003, malaria control was integrated with other vector borne diseases under the National Vector Borne 
Disease Control Programme (NVBDCP) as all such diseases share common control strategies. 

 Administration of drugs like Chloroquinine, Artemesinin-based Combination Therapy (ACT) started. 

 The National Framework for Malaria Elimination in India 2016–2030 aims to eliminate malaria 
(zero indigenous cases) throughout the entire country by 2030. 

 The Global technical strategy for malaria 2016–2030 was adopted by the World Health Assembly in 2015 
to reduce global malaria incidence and mortality rates by at least 90% by 2030. 
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 The Global Fund to Fight AIDS, Tuberculosis and Malaria is an international financing and partnership 
organization that aims to attract, leverage and invest additional 
resources to end the three epidemics. 

What are the challenges in the elimination of Malaria? 

 Long time taken to develop a vaccine against malaria is a concern. 

o Mosquirix itself is the result of more than 30 years of 
research and development. 

 The complexity of the malaria-causing parasites’ life cycle and 
subsequent antigenic variations of the parasite poses difficulty. 

 Because malaria disproportionately affects low and middle income 
countries that lack robust health infrastructure, the vaccine 
manufacturers have little incentive for malaria vaccines. 

 There is increasing evidence for the failure of artemisinin-based therapy (drug resistance) for Plasmodium 
falciparum malaria either alone or with partner drugs. 

 Majority of malaria in India is diagnosed and treated in private sector which has no obligation to follow 
government guidelines, use recommended drugs, or report cases to State authorities. 

What measures needs to be taken? 

 States will have to tailor their programmes to achieve elimination especially in tribal areas where the burden of 
malaria is often the highest. 

 Partnership between communities, civil society, private sector, and public health agencies is required. 

 Integrated Vector Management approach as insisted by WHO is the need of the hour. 

 The next step should be speedy and meticulous implementation of the vaccine programme from the lab to the 
field. 

7.25 Indian Pharma Industry - Need for Innovation Focus 

What is the issue? 

Despite being a leading player, the Indian pharma industry needs a relook in the age of innovation and emerging 
challenges. 

How significant is the Indian pharma industry? 

 Leads in the global generic world. 

 Indian pharmaceutical market is estimated at $40 billion. 

 Pharma companies export another $20 billion. 

What are the shortcomings? 

India has more than 30% share in the global generic market but less than 1% share in the new molecular entity space. 

 India’s pharma industry is just a miniscule portion of the $1.27-trillion global pharmaceutical market. 

 It ranks third worldwide for pharmaceutical production by volume, but only 14th by value. 

 India is only the 12th largest exporter of medical goods. 

What are the priorities now? 

 Changing perspective and increasing the use of technology. 

 Going beyond generics. 

 Focusing on innovation. 

 Creating and developing breakthrough products for Indian pharma companies to have a dominant global 
presence. 

How significant is innovation in pharma industry? 

 Bring new solutions to unmet healthcare needs. 
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 Reduction in disease burden through development of drugs for India-specific concerns like TB and leprosy. 

 Creation of new high-skilled jobs. 

 Facilitate probably around $10 billion of additional exports from 2030. 

 Create a source of sustainable revenues. 

 Stay relevant in the global pharmaceutical space. Countries like China have already leapfrogged ahead, skipping 
the generic chapter altogether. 

What are the limitations? 

 Complex and delayed approval processes - Nod for development of new drugs in India takes 33-63 
months versus 11-18 months in developed countries. 

 Lack of robust process guidelines - Indian websites list 24 guidelines compared to over 600 at the U.S. 
Food and Drug Administration. 

 Lack of transparency - The US has an established pre-submission process and a time bound stage-gate 
process. 

 Inadequate capacity/capability across regulatory bodies in India. 

 Limited governance - Indian authorities currently only track the number of applications and approvals. 

 Limited innovation mindset - India is risk averse compared to most global bodies. E.g., in the approval of 
clinical trials. 

What are the measures to be taken? 

 An enabling regulatory structure with simplified processes, robust guidelines, predictability, increased capacity 
and strong governance. India needs a 60% reduction in the approval timeline to be competitive. 

 Funding support through policies/incentives, direct government investment, and significant Private 
Equity/Venture Capital investment. 

 [The ‘Make in India’ campaign has played a small positive role in this regard.] 

 Offering an attractive set of benefits for countries looking for innovation - Weighted R&D deduction, additional 
patent box benefits, progressive policies to increase innovation funding. 

 Strong linkages between academia and industry, industry-oriented research. 

 E.g., The US created the Bayh-Dole Act encouraging academics to set up independent companies. 

 World-class centres of excellence to attract global talent and support cutting-edge research. 

 A favourable policy landscape across research, technology commercialization and Intellectual Property. 

 Innovation hubs to accelerate collaboration - Co-locating academia, public R&D centres, industry, start-ups and 
incubators. 

 Policy support by way of R&D tax breaks, patent law tweaks and research talent. 

7.26 Why Kerala’s Covid Caseload Remains High 

What is the issue? 

The has been growing concerns with Centre briefing that Kerala contributed to over 50% of the country's COVID cases 

 What are the centre’s reasons for high caseload? 

 Intra-house transmission - The rural-urban divide is very faint in Kerala leading to high intra-house 
transmission 

 Reinfections -  Kerala is witnessing high reinfections among the people who have received both doses of 
vaccine 

 Non-Communicable Diseases (NCD) - High prevalence of NCD is yet another factor responsible for higher 
disease spread 

 High life expectancy - As Kerala has high life expectancy, it has a higher proportion of those who are easily 
susceptible to the virus. 

http://www.shankariasacademy.com/
http://www.iasparliament.com/


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

86 

 Migration - Massive migration of people from within India and abroad is another cause for the virus spike 

 Containment zones - Kerala has also not defined containment zones according to Centre's guidelines 

 Containment classification - Kerala reviewed its 
containment classification as per 7 day moving average but 
it actually takes 14 days 

 Unlocking process - Relaxations for tourism and the 
impending Onam festival has aggrevated the situation. 

What is the other side of the view? 

 Measure of case fatality is not an appropriate 
comparison across the population 

 The fatality associated with Covid-19 intensified with pre-
disposed risks of the patient as well as the age profile. 

 Comparability of Test Positivity Rates (TPR) 
levels - Comparability not only depends on the magnitude 
of testing but also the testing protocols adopted by the 
health system. 

 In Kerala, testing is done in clusters where the likelihood 
of positivity is obviously greater than the general population. 

 Extent of testing - Greater access to testing and greater sensitivity to the spread of Covid-19 makes Kerala’s 
numbers higher. 

 However, Kerala’s case fatality rate as of August 20 remains among the lowest (0.51 ) of all Indian states and 
against a national average CFR of 1.36. 

How can a genuine comparative assessment be done? 

 The entire road from the detection of infection to recovery has to be evaluated 

 The  evaluation should include the number of patients needing hospitalised care, the rate of their progression 
to oxygen dependence, ICU care and ventilators and finally, fatalities, etc. 

 Comparative evaluation of this kind in many of the northern and eastern states needs adequate infrastructure. 

8. OTHERS 

8.1 Gas can accelerate Renewable Energy Shift 

What is the issue? 

Gas power can partner and integrate more renewables into the national grid. 

What are the problems in moving towards renewable energy? 

 India’s target of reaching net-zero emission by 2070, as well as 500 GW of non-fossil fuel capacity and fulfilling 
50%of energy requirement from renewable energy sources by 2030 requires development of robust 
infrastructure. 

 However, increasing penetration of wind and solar energy will make the Indian grid susceptible to frequency 
and voltage fluctuations. 

 This is due to unanticipated sudden loss of power generation, leading to reduced system inertia. 

 These natural and anthropogenic events may also lead to grid instability and blackouts. 

 Additionally, according to IEA, India has a higher requirement for flexibility in its power system than almost 
any other country in the world. 

 Therefore it is prudent for grid operators to identify the correct technology that will help manage the grid and 
support their long-term needs. 
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 Hence, Gas-based hybrid power plants may just be an apt technological solution to aid and accelerate India’s 
renewable energy transition. 

 They can partner and integrate more renewable into the national grid. 

 It can also meet seasonal and peak power demand 

Why coal is unsuitable? 

 The governments around the world are deciding against any big investments in building new coal-based power 
plants, while marching towards meeting their respective emission reduction commitments. 

 However some of India’s policy actions continue to promote high carbon emitting fuel types for power 
generation. 

 This is because they consider only the weighted average tariff as the criteria. 

 The environmental and systemic attributes of technology are not considered. 

 To ensure a successful renewable transition, wind and solar need a right partner which can offset their 
disadvantages and help in the smooth operation of the grid. 

 Gas-based power generation is perfectly suitable in this situation. 

Is gas power the right alternative? 

 It has been a lost decade for gas power, mainly due to questions on availability and affordability of gas. 

 However, the value proposition that gas power is able to offer owing to flexibility, quick start-up, deeper turn 
down levels and faster ramp rates is a key enabler to integrate more renewables into the national grid and meet 
seasonal and peak power demand. 

 Gas turbine technology-based power generation can balance grid and supply power at competitive prices both 
in standalone generation as well as when bundled with RE power. 

 Green hydrogen is attracting a lot of interest lately and there is a strong push to bring down its cost of generation 
and make it affordable. 

How to make gas power a viable alternative? 

 Infrastructure - Investments in building gas pipeline network and new gas import facilities to link all States 
with the currently operational six gas terminals will address the availability concerns. 

 Shorter PPA - Gas contracts today are not available for a 25-year horizon, and going for long-term contracts 
risks the build-up of more uncertainty in the pricing which impacts the final cost of electricity. 

 Shorter power purchase agreement (PPA) term aligning gas a contract is needed to enable gas power plant 
developers to procure gas at reasonable prices. 

 It would be reasonable to link CERC escalation index, to reflect market and benchmark, with least volatile 
sources like Henry Hub. 

 Regulation - Gas infrastructure is available and underutilised. It would be encouraging if regulatory and policy 
interventions can help incentivise utilisation of this infrastructure. 

8.2 35 Years of the Chernobyl Disaster 

What is the issue? 

The Chernobyl disaster highlighted the deficiencies in Soviet nuclear reactor safety protocols, along with inadequacies 
in reactor design 

What is the brief account on Chernobyl Disaster? 

 On April 26, 1986, the fourth reactor at the Chernobyl nuclear power plant, while undergoing safety tests, 
suffered an explosion and went up in flames.  

 A day prior, a workers-day-off at Chernobyl had disrupted the overall flow of work. Safety tests mandated to be 
run in the day-time were scheduled for the night-shift.  

 The purpose of these tests was simple — to test if the plant can run on a generator if there is a disruption in the 
electric power supply. These tests, however, resulted in the catastrophic accident. 
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 The destruction of Chernobyl’s Reactor released a cloud of radionuclides that contaminated large areas of 
Belarus, Russia and Ukraine.  

 The wind-blown radioactive isotopes were first registered and detected by Scandinavian countries, mainly 
Sweden and Finland.  

 Thousands of workers participated in the mitigation efforts, and got exposed to substantial radiation doses.  

 Nearly eight lakh hectares of agricultural land was rendered unusable in these countries, and timber production 
was halted on nearly seven lakh hectares of forest. 

 The accident highlighted the deficiencies in Soviet nuclear reactor safety protocols, along with inadequacies in 
reactor design.  

 The primary issue of concern in the immediate aftermath of the accident was the laxity shown by the authorities 
in evacuating people from the affected zone.  

What are the lessons learnt from the accident?  

 In the aftermath of Chernobyl, robust efforts were undertaken to strengthen nuclear safety.  

 Fuel Incident Notification and Analysis System (FINAS) - The International Atomic Energy Agency 
(IAEA), for instance, started the Fuel Incident Notification and Analysis System (FINAS), in 1992.  

 It is jointly managed by the IAEA and the Nuclear Energy Agency (NEA) of the Organization for Economic 
Cooperation and Development (OECD). 

 FINAS helps participating countries exchange best practices to improve the safety of nuclear fuel cycle facilities.  

 FINAS has become a significant source of information for nuclear regulators and their technical support 
organisations. 

 Operational Safety Review Teams (OSART) - The IAEA Operational Safety Review Teams (OSART) which 
first began functioning in 1982 after the Three-Mile Island accident in the US, review the operational safety of 
nuclear power stations on the territory of member states. 

 OSART monitoring process involves technical and organisational reviews by international experts, who identify 
lacunae and key areas needing improvement on nuclear sites, and provide relevant recommendations.  

 Safety-issues of nuclear plant(s) are monitored on a case-by-case basis as well, not just for government nuclear 
facilities, but for corporate facilities as well (through the Corporate OSART Missions).  

 The safety culture can also be assessed, either as part of OSARTs or a standalone request, by an additional 
mechanism known as the Independent Safety Culture Assessment (ISCA). 

 The Chernobyl Forum was formed in 2003, it released a comprehensive report in 2005, along with a set of 
guidelines and recommendations for the governments of Russia, Belarus and Ukraine to mitigate the long-term 
impact of radiation, including New Safe Confinement (NSC) shelters. 

 

MAINS PRACTICE QUESTIONS 

1. In order to manage the after effects of tropical cyclonic storms India must create a social safety net. Do you agree 
with this view? Comment 

2. Do you think that the country is assured of significant growth in this era of distributed intelligence? Explain 

3. 5G and Internet of Things technologies could yield high carbon emissions savings in the country. Do you agree 
with this view? Comment 

4. Indian stack experience can help the country to become one of the largest digital markets in the world. Elaborate 

5. With Indian Space Research Organization being the guiding body, India can now evolve as a space start-up hub 
for the world. Analyse 

6. In the context of Genetically Modified foods, the regulatory landscape should inspire faith among the masses 
through scientific basis. Elaborate 

7. India should assess the technology-led growth priorities in the context of artificial intelligence’s climate costs. 
Elaborate 
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8. If each Indian start-up is encouraged to file and secure at least one patent, that can prove to be a big leap from 
current status. Discuss 

9. The influence of artificial intelligence brings out changes in the social structure of the country in various ways. 
Discuss 

10. Utilizing hydrogen fuel cell technology is one of the decisive moves in creating a sustainable future of mobility. 
Elaborate 

11. Physical gaps in infrastructure need to be addressed to unlock the India’s digital potential. Discuss 

12. What are the various ways that are required to build India’s Digital sovereignty? Elaborate 

13. Do you think that the country has a robust ecosystem to produce better semiconductor chips ? Explain 

14. Block-chain technology can brighten up various aspects of the tourism in the country. Discuss 

15. Given the demographic profile, there exists a need to increase the scale and scope of digital training in India. 
Elaborate 

16. India has many advantages that can be encouraging of innovation to a public-funded digital infrastructure. 
Explain 

17. Web 3.0 is an attempt to remove the centralisation of domain name registries and the hegemony of the Internet 
Corporation for Assigned Names and Numbers (ICANN). Discuss 

18. Despite criticism from United States Trade Representative Report, India should continue its efforts to localize 
data. Discuss 

19. Adequate support from public Wireless Fidelity hotspots is necessary for the digital revolution in India to meet 
global benchmarks. Elaborate 

20. Do you think that the Virtual private networks need regulation to check the occurrence of cybercrime in the 
country? Comment 

21. Indian Computer Emergency Response Team (CERT-In) can play a vital role in strengthening the cyber security 
of the country. Explain 

22. The story of India’s digital transformation is a visionary leadership and commitment to bringing about inclusive 
growth and transformation using technology. Explain 

23. The cryptocurrencies have always been subject to extreme price swings and the crypto crash could be the end of 
the road for cryptocurrencies. Comment. 

24. There is a need to create a statutory body for independent regulatory oversight of social media platforms. Do 
you agree with this view? Analyse 

 

Visit https://www.iasparliament.com/mainstorming for Daily Mains Answer Writing Practice. 
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