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ENVIRONMENT 

1. POLLUTION 

1.1 Getting to the Root of Delhi’s Air Pollution 

What is the issue? 

According to the System of Air Quality & Weather Forecasting & Research (SAFAR), Delhi's air quality continued to be 
in the 'very poor' category and curbs were imposed by the government. 

What are the major causes for Delhi’s air pollution? 

 A study commissioned by the Delhi 
government (2016) highlights that road dust 
along with construction and demolition dust 
is the most prominent polluter of air. 

 Vehicles are the second largest polluter, with 
20 % of PM 2.5 load and approximately 9 % 
of PM 10. 

 The per capita registration of high emission 
vehicles in Delhi is reportedly the highest in 
India. 

 Then there are over 100 coal thermal plants 
in the immediate 300-km periphery of Delhi 
and Industrial point sources have an annual 
contribution of about 11 % of PM 2.5 and 10 
% of PM 10. 

 Open burning of waste by neighbourhoods 
and municipalities, stubble burning, etc adds 
to this issue. 

 Given the geographical nature of the region, 
Delhi ends up becoming a pollution trap with 
weather and wind speed playing a key role. 

 Diwali crackers and stubble burning are the 
two most visible sources of pollution and 
every other sources of pollution are 
conveniently brushed under the carpet. 

What is the relevance of blaming the neighbouring states? 

 Stubble burning takes place for maximum three-four weeks in the month of October-November contributing to 
2- 38 % of Delhi’s ambient air quality. 

 Goyal (2014) of Centre for Atmoshperic Sciences, IIT Delhi reported  that the largest contributor of air pollutant 
emissions in Delhi is found to be vehicles followed by industries, power plants and domestic sources. 
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 If stubble burning in these States is the only cause for Delhi’s severe air pollution, then the air quality in 
Lucknow, Chandigarh and Amritsar should be high as well but this is not the case. 

 The satellite images by ISRO prove that the neighbouring States were responsible for only 20% of the pollution, 
whereas the 80% was strictly from Delhi and mainly due to its garbage problem. 

What is the way out for Delhi’s pollution? 

 Delhi’s air pollution can be checked, provided the State has the will to do it and the residents should be also 
willing to change their lifestyle. + 

 The Centre and the State need to rethink on the entire model of urban development that is being followed. 

 Some long-term measures that can be suggested for cutting down the extreme pollution levels include 

o Imposing a ceiling on number of vehicles per household 

o Controlling diesel vehicles registration 

o Using of CNG engines for public transport 

o Phasing out old commercial vehicles 

o Restricting and regulating construction activities 

o Efficient management of garbage and 

o Banning of smoke generating fireworks in all social 
events 

 Research initiatives need to be undertaken to ensure that the mechanised harvester does not leave the crop 
stubble behind. 

 The government should provide right financial incentives and ensure that the collected straw can be used in 
biomass plants for power generation. 

Why should we learn from Beijing? 

 The population size of Beijing and Delhi is comparable. 

 Delhi, Beijing, and other cities follow the three stages in dealing with urban air pollution as a long-term task. 

 First stage starts with end-of-pipe air pollution control. It refers to last stage of a combustion process before the 
stream is disposed of or delivered. 

 Secondly it moves to integrated measures targeting primary pollutants (SO2, NO2, PM10, and CO), with the 
Government playing the main role. 

 Later, secondary pollutants and particulate matter (primarily PM2.5) leading to smog, become the main focus 
for control with a regional coordination mechanism. The similarity ends there. 

What are the lessons from Beijing’s Programme? 

 Management system - UN acknowledges China’s management system.  It is characterised by systematic 
planning, strong monitoring capacity, local standards, specific enforcement mechanism and public awareness. 

 Warnings are issued in advance (at least 24 hours) through the media, in addition to daily air quality reports 
and forecasts. 

 This is the result of new model of network operation and quality control. 

 The technical system combines high-resolution satellite, laser radar and network of over 1,000 PM2.5 sensors 
throughout the city to accurately identify high-emission areas and periods. 

 Approach to urbanisation - The difference was not shutting down polluting units, restricting car ownership 
and travel, and improved fuel standards but the approach to urbanisation. 

 ‘Smart cities’ such as New York, London and Beijing provide more space for public transport and mixed land 
use spatial planning minimising travel. 

 The problem of Beijing and Delhi, as transit centres is there is no specific peak-hour traffic. 

 Beijing’s 7th Ring Road to ease congestion is 1,000 kilometres long. Even before buildings came up, the metro 
link was operational. 
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 Beijing already has more than 550 km of metro which is more than one-and-half times that of the Delhi Metro. 
The plans are to have 1,000 km of metro rail. 

 The bus transport system has 30,000 low floor buses, more than eight times the number with the Delhi 
Transport Corporation. 

 In China, 72% of travel is completed by public transport compared with 37% in Japan, 17% in Europe and 10% 
in the U.S. 

 Vehicle policy – PM2.5 is largely caused by vehicle emissions. Beijing’s analysis showed Regional transport 
contributes most to pollution on heavily polluted days. 

 Phasing out older diesel vehicles made the most significant contribution. 

 Beijing plans to have 48 lakh charging points by 2022 to push the use of electric vehicles. 

 Delhi has nearly two times the number of registered vehicles than Beijing and is increasing at a faster rate. 

What are the other innovative steps? 

 Innovative  steps - Local regulation targeted controlling both the concentration and total emission amount 

 It led to transforming and upgrading the industrial structure production processes and equipment. 

 Economic incentives like subsidies to high-polluting enterprises to close their production 

 Differentiated fees based on concentration of waste gas emissions for those who chose to remain in production. 

 Enforcement at the municipal and State levels is coordinated, with each level having different responsibilities 
and a mechanism for cooperation. 

 Independent evaluations review the air quality management system and providing recommendations for further 
improvement in air quality and building public support. 

1.2 Plastic Waste Management (Second Amendment) Rules, 2021 

What is the issue? 

The Union government notified the Plastic Waste Management (Second Amendment) Rules, 2021 allowing recycled 
plastic in food packaging. 

What was the earlier case of recycled plastic? 

 The 2016 rule mentions that carry bags or products made of recycled plastic shall not be used for storing, 
carrying, dispensing or packaging ready to eat or drink foodstuff. 

 In 2018,the FSSAI banned the use of recycled plastic or newspaper for packaging of food items from July 1, 
2019. 

What is the new amendment about? 

 The new rules provide a moratorium of 10 years to big companies to keep polluting since more single-use plastic 
products will be added to the phase-out list only after a decade. 

 It has also allowed the use of recycled plastics for packing food products. 

What are the concerns of using recycled plastic? 

 India recycles 60 per cent of its plastic waste and most of this is done by the informal workforce in the country. 

 Industrial packaging happens to be the highest user of plastic. 

 The unscientific methods used by the informal workforce to produce plastic pellets raise concerns, especially 
around the contamination and purity of the recycled plastic. 

 Plastic is used in a variety of sectors ranging from medicines, electronic equipment to chemical fertilizers and 
using such plastics in food contact applications is a concern. 

 No standards were prescribed for recycling of plastic making it difficult to understand the chemical conformity 
of the recycled plastic. 

 A growing body of research proves there is migration of chemicals (additives) from plastics to the food. 
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What are the global practices regarding the use of recycled plastics? 

 In the U.S., manufacturers are responsible for ensuring that the recycled product is of suitable purity. 

 The European Union has come up with a ‘plastic strategy’ in 2018 to transform the way plastic products are 
designed, produced, used and recycled in the EU. 

 Korea’s Ministry of Food and Drug Safety revised its legislation allowing only chemically recycled resins in parts 
that do not come into direct contact with food. 

 The Chinese agency is now conducting an industry survey and initiating a risk assessment method for recycled 
food contact materials. 

What are the recommendations for India? 

 Our plastic has to be recycled in authorised recycling facilities. 

 The use of recycled plastic should have been mandated for non-food applications initially to understand the 
issues. 

 An inventory of the types of processes for recycling is needed and the safe method has to be identified and used 
for food contact applications. 

 Guidelines on the source of the post-consumer plastic waste, type of polymer that can be used, the average time 
of plastic-food contact, temperature of the food, etc. are required. 

 A working mechanism needs to be developed with all the stakeholders including MoEFCC, FSSAI, CPCB, SPCB, 
Urban Local Bodies, representatives of the plastic industry as well as consumers. 

1.3 The Gaps in the Plan to tackle Plastic Waste 

What is the issue? 

The Environment Ministry published draft regulations on Extended Producer Responsibility (EPR) which denote a 
backslide, particularly with respect to integration of the informal sector. 

What is EPR? 

 Extended Producer Responsibility (EPR) is a policy approach under which producers are given a significant 
responsibility – financial/ physical for the treatment or disposal of post-consumer products. 

 It helps advance the circular economy, decreases the environmental impact from a product and its packaging, 
and promotes the principle of “polluter pays” by holding the producer accountable for the entire lifecycle of the 
product. 

 India first introduced EPR in 2011 under the Plastic Waste (Management and Handling) Rules, 
2011 and E- Waste Management and Handling Rules, 2011. 

 The objectives of EPR are as follows 

o Integration of environmental costs 

o Improved waste management 

o Reduction of disposal 

o Reduction of burden on municipalities 

o Design of environmentally sound products 

 As of 2019, about 660,787.85 tonnes of plastic waste is produced in India annually, of which around 60% is 
reportedly recycled and most are single use plastic. 

What is the draft rule about? 

 Aim- to mandate producers of plastic packaging material to collect all of their produce by 2024 and ensure that 
a minimum percentage of it be recycled as well as used in subsequent supply. 

 Categories of plastic packaging- Plastic packaging, as per the rules fall into three categories. 

1. Rigid plastic packaging- includes PET and HDPE that are effectively recycled. 

2. Flexible plastic packaging- includes single layer or multilayer  plastic sheets and covers made of 
plastic sheet, carry bags plastic sachet or pouches that are expensive to recycle. 
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3. Multi-layered plastic packaging- has at least one layer of plastic and at least one layer of material 
other than plastic which are difficult to recycle. 

 Declaration- Producers of plastic will be obliged to declare to the government through the website how much 
plastic they produce annually. 

 Companies will have to collect at least 35% of the target in 2021-22, 70% by 2022-23 and 100% by 2024. 

 Not fulfilling the objectives- If entities cannot fulfil their obligations, they will on a case by case basis be 
permitted to buy certificates from organisations that have used recycled content in excess of their obligation. 

 The CPCB will develop a mechanism for such exchanges on a centralised online portal. 

 Non-compliance- An environmental compensation will be levied, though the rules do not specify how much 
this compensation will be. 

 Banning of a range of range of plastic products- The manufacture of a range of plastic products such as 
plastic sticks, plastic flags, candy and ice-cream sticks, thermocol, plates, cups, glasses, plastic cutlery, wrapping 
or packing films , invitation cards, cigarette packets, plastic or PVC banners less than 100 microns, etc will be 
banned from July 2022. 

 Exceptions- Only a fraction of plastic that cannot be recycled such as multi-layered multi-material plastics  will 
be eligible to be sent for end-of-life disposal such as road construction, waste to energy, waste to oil and cement 
kilns 

 The methods prescribed by the Central Pollution Control Board will only be permitted for their disposal. 

What are the criticisms of the draft rule? 

 The draft rule fails to mention the waste pickers or mechanisms for their incorporation under EPR. 

 The guidelines fall short in three areas - people, plastics and processing. 

 People- Waste pickers form the base of a pyramid diverting waste towards recycling and reuse, waste pickers 
also subsidise local governments responsible for solid waste management. 

 Most informal waste pickers in India work without social security, health insurance, minimum wages or basic 
protective gear. 

 The guidelines don’t involve them as stakeholders in formulating the guidelines and doesn’t direct producers to 
set up a private, parallel plastic waste collection and recycling chain. 

 Plastics- The EPR guidelines are limited to plastic packaging leaving out many multi-material plastic items 
like sanitary pads, chappals, and polyester that pose a huge waste management challenge today. 

 Flexible plastics like LDPE and PP bags are recyclable, but due to their contamination with organic waste, light 
weight and high volume, the cost of recycling is very expensive compared to the market value of the output. 

 Multi-layered and multi-material plastics are low weight and voluminous, making them expensive to handle 
and transport and recycling is technologically challenging as it is heterogeneous material. 

 Processing- Processes like waste-to-energy, co-processing and incineration have been proven to release 
carbon dioxide, particulate matter, harmful dioxins and furans which have negative climate and health impacts. 

 Technologies like chemical recycling and pyrolysis are capital-intensive, releases pollutants,yielding low returns 
and running into frequent breakdowns and technological problems. 

 A number of gasification, pyrolysis and other chemical recycling projects have figured in accidents such as fires, 
explosions and financial losses. 

 But the draft regulations legitimise them to justify the continued production of multi-layered plastics. 

What must be the focus of the government? 

 EPR funds could be deployed for mapping and registration of the informal sector actors, building their capacity, 
upgrading infrastructure, promoting technology transfer, and monitoring mechanisms. 

 For easily recycled plastics, the informal sector can be formalised and their work can be documented and can 
be provided with adequate compensation. 

 The government should redo the consultation process for the draft guidelines and involve informal workers. 

http://www.shankariasacademy.com/
http://www.iasparliament.com/


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

9 

 The scope of plastics could be altered to exclude those plastics which are already efficiently recycled and to 
include other plastic and multi-material items. 

 The end-of-life processing technologies should be closely evaluated, based not only on their health and 
environmental impacts, but also on the implications for continued production of low-quality and multi-layered 
plastics. 

1.4 EIA report ahead of UN summit 

Why in news? 

The report on the impacts of plastics on climate, biodiversity, human health and environment was released ahead of the 
second part of UNEA in Nairobi, Kenya. 

What is UNEA? 

 United Nations Environment Assembly (UNEA) is hosted by the UN Environment Programme. 

 It brings together representatives of the 193 Member States of the UN, businesses, civil society and other 
stakeholders to agree on policies to address the world’s most pressing environmental challenges. 

What the draft report recommends? 

1. Prioritise policies that address multiple threats acting at different timescales. This includes 

 measures to urgently eliminate the discharge of plastics into the environment, 

 phase plastic production down to sustainable levels in alignment with the SDG 12 

 promote the upscaling of reuse, refill and traditional packaging systems tailored to national contexts. 

2. Peru and Rwanda resolution - UNEA member states need to support the convening of an intergovernmental 
negotiating committee to develop a new global plastics treaty. 

3. Meeting nationally determined contributions - Parties need to work toward reducing the climate impact 
from extraction, processing, cracking and polymerisation through targeted measures in their NDCs to reduce 
greenhouse gas emissions in tandem with the rapid phase-out of fossil fuels in the energy sector. 

4. Global Biodiversity Framework - Member states must ensure that the proposed target to eliminate plastic 
waste discharges by 2030 is upheld and harmonised with the objectives of a new global plastics treaty 

What is the new plastic treaty? 

 A report on the impacts of plastics on climate, biodiversity, human health and environment was released. 

 Implementation of resolutions on marine litter and micro plastics is likely to be discussed at the meeting.  

 The resolution proposes that a new global plastics treaty needs to be developed urgently. EIA report by UK also 
proposes for a plastic treaty. 

 It must take into account the entire lifecycle of Plastics. 

 Addressing the problem of plastic pollution must begin with production of plastic as a material. 

 This will redefine and decide every nation’s relationship with plastic. 

How did consumer brands react?  

 Over 70 consumer brands including Coca-Cola, PepsiCo, Unilever and Ikea, has called for a global treaty to fight 
plastic pollution that would include reducing the production of the material. 

 The companies added that UNEA 5.2 is the decisive, most auspicious moment to turn the tide on the global 
plastic pollution crisis and the world cannot afford to miss it. 

1.5 Being free of Old Waste 

What is the issue? 

The recently released Swachh Bharat Mission 2.0 (SBM 2.0) guidelines add some important dimensions to solid waste 
management. 

What SBM 2.0 tells on solid waste management? 

 The new dimensions go beyond collection and transportation of waste. 
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 SBM2.0 focus on processing all types of waste like plastic, construction and demolition waste 

 It also provides budgetary support for remediating old waste disposed in all dumpsites in India before March 
2023. 

 Its components include source segregation; door-to-door collection of waste; separate transportation of 
different types of wastes; processing of wet waste, dry waste, and construction and demolition waste. 

 Fresh waste processing facilities and bioremediation projects will be setup across all the ULBs. 

What were the shortcomings of SBM 1.0? 

 Urban local bodies (ULBs) in several States had prepared detailed project reports (DPRs) for setting up waste 
processing systems for wet and dry waste as part of SBM. 

 Setting up these facilities was delayed due to lack of funding and techno process knowledge, and delayed DPR 
approvals. 

 Funding - 35% GoI irrespective of the population size of cities. 

 23.3% by the State governments 

 Remaining 41.6% by the ULBs. 

 This resulted in unprocessed waste being dumped in several sites, which needs to be processed through 
bioremediation before space can be created for new waste processing plants. 

What is Bioremediation? 

 Bioremediation - Bioremediation of old waste is the process of dismantling old waste heaps, sieving the 
material to recover bio earth (enriched soil) and refuse-derived fuel which can be used as heating material in 
cement kilns. 

 As per the SBM 2.0 guidelines of total waste generated by urban areas in India only 25% is being processed. The 
rest is disposed of in landfills every year. All these needs to be processed. 

 In Karnataka, all the 200-plus municipalities had planned to take up bioremediation over the last two years, but 
the projects did not kick off due to lack of funds. This is where SBM 2.0 could be an important intervention. 

How SBM 2.0 is funded? 

 Of the total funding for SBM 2.0 a major portion is set aside for solid waste management. 

 Financial assistance to set up construction and demolition waste processing facilities is limited to a chosen 154 
large cities such as Bengaluru, Mysore, Davanagere, Hubli, and Kalaburagi which have a population of over 5 
lakh. 

 The financial assistance committed by the mission varies by State. It is 

o 90% for ULBs in the Northeastern and Himalayan States 

o 100% for ULBs in Union Territories without legislature 

o 80% for ULBs in Union Territories with legislature; 

o 25% for other ULBs (population>10 lakh) 

o 33% for other ULBs (population 1 lakh to 10 lakh) 

o 50% for other ULBs (population<10 lakh) 

 The remaining project cost will be paid from the 15th Finance Commission grants. 

 The SBM 1.0 funding was provided to buy efficient vehicles for door-to-door collection and transportation of 
waste, provide bins for segregation of waste at source, and set up waste processing facilities. 

 SBM 2.0 allocates funding only to set up waste processing facilities. 

 Requests for buying vehicles for collection of waste, issuing bins for source segregation or modernising the 
collection and transportation system are not in its scope. 

 Now ULBs are likely to take up projects by matching the shortfall with their reserved funds 

How it benefits Fertilizer industry? 

 There is a hope to achieve the GoI target of waste disposal sites being free from old waste by March 2023. 
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 Also, the transformation of waste disposal sites to processing sites is likely to produce 72 lakh tonnes of organic 
compost per annum 

 Organic compost recovered from the wet waste can be used to enrich the soil quality and can meet about 10-
12% of the country’s fertilizer demand. 

 That will reduce the amount of chemical fertilizer imported and save about Rs. 2,600 crore of subsidy paid by 
the government. 

1.6 Bio-Mining of Solid Waste 

Putting an end to the delay in starting the biomining of legacy waste at the Brahmapuram waste management plant, 
Zonta Infratech - the agency entrusted with the work, has set up its office at the plant. 

 In the Bio-mining/ Landfill mining process, the garbage is treated with bio organisms or natural elements like 
air, sunlight, etc   

 Bio-mining is a technically assisted and economically managed extraction of recyclables and other revenue-
generating fractions from waste materials already been disposed of by landfilling. 

 Bio-mining of dumpsites is aided by bioremediation process. 

 Bioremediation is a microbe-mediated degradation of organic waste carried out by adding biological inoculum 
to the dumpsite. 

 But, bioremediation is only possible for dumpsites having a higher organic content. 

 Bioremediation of legacy waste does not necessarily give efficient results in old / aged landfills where the waste 
has already reached the maximum level of microbial degradation. 

Legacy Wastes 

 Legacy wastes are those that have been collected and kept for years at some barren land or a place dedicated for 
Landfill. 

 They are the result of uncontrolled and continuous dumping of municipal solid waste. 

 In India, the legacy wastes has predominantly 4 fractions of waste, 

o Fine soil / sand-like material, 

o Scrap polymeric and combustible materials, 

o Stones (greater than 20 millimetres in size) and 

o Miscellaneous items. 

 The composition of legacy waste majorly depends upon the landfills’ age. 

 Older the landfill, the higher the fraction of residual organic waste or fine-fraction (mass remaining after 
microbial degradation). 

 The higher proportion of fine soil-like material in the dumpsite is attributed to the microbial decomposition / 
degradation of the organic waste inside the dumpsite. 

2. GLOBAL WARMING & CLIMATE CHANGE 

2.1 Feeling the Heat: The IPCC Report 

Why in news? 

The latest IPCC report predicts terrible effects of global warming on India which is a wake-up call to take urgent actions. 

What are the IPCC reports? 

 The objective of the IPCC is to provide governments at all levels with scientific information that they can use to 
develop climate policies. 

 It was created in 1988 by the World Meteorological Organization (WMO) and the United Nations 
Environment Programme (UNEP). 

http://www.shankariasacademy.com/
http://www.iasparliament.com/


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

12 

 The Assessment Reports, the first of which had come out in 1990, are the most comprehensive evaluations of 
the state of the earth’s climate. 

 The latest warnings have come in the second part of IPCC’s Sixth Assessment Report which talks about climate 
change impacts, risks and vulnerabilities, and adaptation options. 

 The first part report was released in August last year and centred on the scientific basis of climate change. 

 The third and final part of the report, which will look into the possibilities of reducing emissions, is expected to 
come out in April. 

What does the IPCC report say? 

 The latest report has for the first time, made an assessment of regional and sectoral impacts of climate change. 

 It has included risks and vulnerabilities of, mega-cities around the world. 

 Also for the first time, the IPCC report has looked at the health impacts of climate change. 

 The world faces unavoidable multiple climate hazards over the next two decades with global warming of 1.5°C. 

 Even temporarily exceeding this warming level would mean additional severe impacts, some of which will be 
irreversible. 

 The report points out that the rise in weather and climate extremes has led to some irreversible impacts as 
natural and human systems are pushed beyond their ability to adapt. 

 The report notes that most of the targets that countries have set for themselves are too far in the future to have 
an impact in the short term. 

What is the case of India? 

 India’s commitments- At the COP26 summit,India declared that it will achieve net zero emissions latest by 
2070. 

 By 2030, India would also ensure 50% of its energy will be from renewable energy sources. 

 However, none of this can help the 1.5°C mark from being breached. 

Report specifications 

 Wet bulb temperature - A major point of emphasis of the report, particularly for South Asia, is the trend in 
the wet bulb temperature. 

 Lucknow and Patna were among the cities predicted to reach wet-bulb temperatures of 35°C while 
Bhubaneshwar, Chennai, Mumbai, Indore, and Ahmedabad are at risk of reaching wet-bulb temperatures of 
32°C-34°C with continued emissions. 

 This will have consequences such as a rise in heat-wave linked deaths or reduced productivity. 

 Sea level rise- With 7,500 km coastline in India, it renders some 3.5 crore people prone to flooding, cyclones 
and rising sea levels. 

 Global sea levels will likely rise 44cm-76cm this century if governments meet 
their current emission-cutting pledges. 

 But with higher emissions, and if ice sheets collapse more quickly than 
expected, sea levels could rise as much as 2 metres this century and 5 metres 
by 2150. 

 By the middle of the century, around 35 million of its people could face 
annual coastal flooding, with 45 million-50 million at risk by the end of the century if emissions are high. 

 Crop production- Extreme weather led to cereal production loss of 9-10 % (1964-2007). 

 In India, rice production may decrease 30% and maize production will decrease 70%, if global warming over 
pre-industrial levels rises to 4°C from 1°C, the IPCC analysis found. 

 Flood and drought- Evidence of floods on food production was limited, according to the report. 

 The report highlighted the impact of drought on food security but also cautioned that overall irrigation water 
demand would increase by 2080. 
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 Agriculture and allied sectors- Fisheries, aquaculture and crop production, particularly in south and 
southeast Asia, may decline as a result of climate change. 

 Current global crop and livestock areas will increasingly become climatically unsuitable under a high emission 
scenario in major food-producing regions.  

 Food inflation- The FAO food price index touched a 10-year high in 2021. 

 Economic impact- The cost of dealing with extreme climate events will rise as they become more frequent, 
having a serious GDP impact. 

 A CEEW study points out that most of the 478 extreme weather events that occurred in India between 1970 and 
2019 took place after 2005. 

What about the global action on climate change? 

 A global consensus to act is sorely missing, despite the crisis at hand. 

 Despite having the resources, in terms of finance and technologies, to deal with impacts, the industrialized world 
is hypocritical . 

 The repeated climate pledges on the part of developed countries to transfer 100 billion dollars annually to the 
less developed countries, has not materialised. 

 The West is morally obliged to do so for being historically responsible for climate change does not cut ice 
anymore, because China and India have emerged as principal polluters, alongside the US. 

 While China is no longer fighting poverty, India does need some carbon space to raise its millions to a better 
standard of living. 

What efforts have been taken by India? 

 India has an emissions reduction plan in place, powered by an energy shift to renewables. 

 It has committed to 

o increasing its renewables capacity five-fold to 500 GW by 2030 

o getting to ‘net zero’ emissions by 2070 

o spelt out the bill to get 1 trillion dollar 

What more is needed? 

 India needs to do some of the adaptation and mitigation by itself, and rely on private capital to do so. 

 India’s electric vehicle and green hydrogen push could reduce fossil fuel reliance considerably. 

 An ecosystem that is based on self-reliance in these sectors will help at a time when tech transfer is scarce and 
protectionism is on the rise. 

 India needs to create more funds for adaptation such as Ahmedabad model of heat-proofing buildings. 

 India’s emphasis on increasing and protecting carbon sinks such as mangroves seems less, going by funds 
allocated. 

 The Sixth Assessment Report has presented that pursuing a 2°C target could be disastrous and more ambitious 
actions need to be taken to keep the temperature rise within 1.5°C. 

 India must shore up its adaptation measures and urgently move to secure the futures of its many vulnerable 
who have the most to lose. 

2.2 Fossil Fuel Extraction and Global Warming 

Why in news? 

A new study highlights that the global fossil fuel production should decline by 3% per year until 2050 to keep global 
warming to below 1.5°C[Paris Agreement goal]. 

How is the current level of fossil fuel extraction? 

 As of now, both planned and operational fossil fuel extraction projects are not conducive to meeting the 
Paris Agreement targets. 
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 Globally, production of fossil fuels needed to have peaked in 2020 and 
be on a steady decline of 3% every year until 2050. 

 A substantial number of regions in the world have already reached their 
peak fossil fuel production. 

 Any increase hereafter will have to be offset by a decline elsewhere, to 
stick to the tight carbon budget. 

 Specifically, unextractable estimates for coal show less regional 
variation, although they are lowest in those regions that utilize most coal 
in the next 30 years.[Notably India, China and other parts of Asia.] 

Greenpeace report published in early 2020 

 In 2020, global cost of air pollution from fossil fuels was around $2.9 
trillion per year, or $8 billion per day, which was 3.3% of the world’s 
GDP. 

 Of this, India is estimated to bear a cost of $150 billion from air pollution 
caused by fossil fuels. 

Why are unextracted reserves important? 

 A carbon budget is the cumulative amount of CO2 that can be released in a time period keeping with the Paris 
goals. 

 But this does not consider uncertainties around, say, climate-system feedbacks. 

 So, to ensure more certainty of stabilising at this temperature, even more carbon needs to stay in the ground. 

 In other words, there is much less room for fossil fuels to be extracted than previously estimated. 

What does this call for? 

 Bold national policies to entirely phase out fossil-fuel extraction. 

 Stopping issuing fossil-fuel exploration permits. 

 Move away from reliance on fossil fuels to renewables. 

 Other harmful effects of fossil fuels 

Land degradation 

 Enormous toll on landscapes and ecosystems 

 Even after extraction, the nutrient-leached land will never return to its earlier state 

 Critical wildlife habitatends up fragmented and destroyed 

Water pollution 

 Acid runoff into water bodies 

 Oil spills and leaks during extraction or transport 

 Fracking and its toxic fluids contaminate drinking water 

 Generate enormous volumes of wastewater in the process 

Emission 

 Emits harmful air pollutants long before they’re burned 

 Emits mercury, sulfur dioxide (contribute to acid rain), soot (particulate matter) 

 Fossil fuel-powered automobiles - Main contributors of poisonous carbon monoxide and nitrogen oxide, which 
produces smog (and respiratory illnesses) 

Other effects 

 Ocean acidification - Since the start of the Industrial Revolution (and coal-burning ways), the ocean has become 
30% more acidic. 
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2.3 Why India needs a Green Deal 

What is the issue? 

The threats from climate change and the unprecedented economic crisis has required us to rethink the model of 
development itself, to chalk out a just, inclusive, and sustainable path. 

What is the plan for India to come out of the climate crisis? 

 The climate crisis is visible with 

o super cyclones like Amphan in the east 

o Tauktae in the south 

o severe droughts in Maharashtra 

o incessant rains and floods in Chennai and Uttarakhand 

o air pollution in Delhi 

 The Indian government had promised 10% of the GDP as Aatmanirbhar package for Covid recovery and if this 
amount is spent judiciously on Indian Green Deal (IGD), India can come out on top of the crisis and stay 
ahead of the climate change curve. 

 A blueprint of a policy  has been proposed for India to achieve the net zero target by 2070, as per the 
commitment made at COP26 in Glasgow. 

 A 10-year plan has been proposed focusing on the high carbon footprint sectors of the Indian economy. 

 The overall plan has three categories: 

1. Infrastructure development 

2. Care economy 

3. Green energy programme 

 The promised 10% of the GDP should be split into three parts — 5% for infrastructure development, especially 
rural infrastructure; 3% for the care economy; and the remaining 2% for green energy. 

What is the significance of the Indian Green Deal? 

 The Indian Green Deal will simultaneously solve two of the most pressing challenges of today — emissions and 
equity. 

 The PLFS May 2019 report says that the IGD not only absorb those who are currently unemployed but also 
generates extra jobs, which can certainly absorb a significant section of disguised unemployment. 

 The green energy programme would result in curbing India’s total carbon emissions by 0.8 gigatonnes by 2030 
as compared to the projections of the International Energy Agency (IEA). 

 Investment in this programme has two components   

1. energy efficiency and 

2. clean renewable energy 

 India’s use of energy per unit of GDP (energy intensity) is substantially higher than the global average, which 
can be significantly reduced through the first component aiding India to save almost one-third of the energy. 

What are the challenges in implementing the plan? 

 There rises a question on how will this 10% of the GDP be financed and that too for 10 years. 

 There are two ways this can be financed 

1. A global just transition package from the greatest emitters of the world 

2. A tax on the Indian elite 

 India’s carbon emissions stand at 3% of the cumulative global emissions as compared to the US’s 25%. 

 Contribution by high emitters- A just way to address this gross inequality could be for those countries that 
have contributed more emissions than the global average pay for the energy transition of those who have 
contributed less. 
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 Such an international global carbon tax settlement process would yield an 
annual sum of around 270 billion dollars for India. 

 Taxing elite Indians- The richest 10% of Indians emit five times as 
much as the poorest. 

 To hold the elite responsible, IGD can be made into a revenue-neutral 
policy where part of the expenditure is financed through an increase in 
taxes on luxury items, wealth and inheritance taxes. 

 Carbon tax and dividend- Another part can be financed by a carbon tax, which also addresses emissions but 
would be regressive, unlike the other taxes. 

 To compensate for that, a carbon dividend in the form of free electricity, public transport, and free rations can 
be built into the policy proposal. 

2.4 Home Truths on Climate Change 

What is the issue? 

There is a gap between what the government says on the international stage and what it does at home about climate 
change commitments. 

What is the hypocrisy of the developed countries? 

 The reasons for the climate crisis are the reckless drive for profit maximisation due to global capitalism led 
by the U.S. and its developed country allies. 

 This has resulted in ecological destruction in the name of development. 

 But COP26 to the UNFCCC, the developed countries resorted to their usual tactics of bullying the less developed 
world to accept higher targets for controlling greenhouse emissions when they haven’t done so themselves. 

 In fact, they have failed to implement their earlier commitments towards funds and technology transfer. 

 In COP26, there was a push for ‘net zero’ emissions by 2050 as a standard across countries, without taking into 
account the cumulative emissions for which the Global North is mainly responsible. 

 The effort by some to equate India and other developing countries with the U.S. and Europe as the worst 
“emitters” is also misplaced precisely for this reason of cumulative emissions. 

 Reality - The U.S., Russia, the U.K., Japan and Canada account for 10% of the world’s population, but they 
constitute 39% of cumulative emissions. 

 Whereas, China, India, Brazil and Indonesia account for 42% of the world’s population but just 23% of 
cumulative emissions. 

Why developing countries are blamed for? 

 Absence of end-use policy in coal mining - Developing countries are committed to the capitalist 
appropriation of natural and national resources.  

 In COP26, India fought hard to protect its sovereign decisions on the use of fossil-based energy requirements 
from the hypocritical demands of the Global North.  

 On the one hand, India boasts of switching to solar energy to meet its emission control targets. On the other 
hand, it is auctioning coal mines to privatize the coal industry for profit (rather than being merely for 
development purposes).  

 Encouraging open cast mines without the guarantee of end-use is for commercialisation and export.  

 Halt and reverse forest loss declaration - Over 140 countries signed the declaration on “halt and reverse 
forest loss and land degradation by 2030.” 

 But India didn't sign the agreement on the ground that the declaration linked trade to land use and trade falls 
under the purview of the WTO. 

 However home policies towards corporatisation of agriculture and the encouragement to contract farming on 
conditions set by big agri-businesses undermine food security. 

 The pursuit of such policies domestically damages the credibility of India’s stand on international platforms. 
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 Protecting the rights of indigenous people - The same declaration has commitments to recognize and 
(extend) support to smallholders, indigenous peoples, and local communities.  

 India did not sign these commitments as it is following policies that are opposed to them.  

 In amending the following Acts, the government has moved to monetize, privatize, commercialize and even 
militarise forests 

o Forest Act of 1927, 

o Forest (Conservation) Act of 1980, 

o Mines and Minerals (Development and Regulation) Act of 1957, 

o Coal Bearing Areas (Acquisition and Development) Act of 1957, 

o Adoption of the Compensatory Afforestation Fund Rules. 

 This affects the recognized rights of forest communities and specifically tribal communities. 

 These measures are reflected in the proposed Forest Policy of 2018. 

 All these changes strip the Gram Sabha of any voice in decision-making processes. 

 From 2013-2019, it is estimated that 96% of tree cover loss occurred in natural forests. 

 Making tribal communities who have the emitted least carbon pay with their lands is concerning. 

 Forest Rights Act of 2006, which recognizes the rights and duties of Adivasis and traditional forest-dwelling 
communities, is being diluted with a high rejection of claims. 

What does the Estimates Committee of Parliament say? 

 In COP21 at Paris (2015), India had promised to develop carbon sinks equivalent of 2 billion to 3 billion tonnes 
of CO2 by 2030. 

 The government has set up a Green Mission for the regeneration of forests, afforestation, additional forest and 
tree cover, and so on. 

 However, in its 2018-2019 report, the Estimates Committee criticized the government on progress towards 
these goals. 

 It reported that to fulfill the promise 30 million hectares of land are required to plant indigenous trees instead 
of monocultures or plantations as is being done now. 

 Planting trees along national highways or railway tracks will be a very small component of the required target. 

 The clear gap between what is portrayed as a nationalist fight on the international stage and what is followed at 
home is even starker with the present regime. 

What needs to be done? 

 The government must reverse its pro-corporate policies reflected in privatization. 

 It needs to call off its undeclared war on the Forest Rights Act and constitutional provisions that protect Adivasi 
communities. 

 It is only with the cooperation of those who have protected forests that India can make a real contribution to the 
efforts to control climate change and be an example to the rest of the world. 

2.5 Climate Funds by Developed Nations 

What is the issue? 

The world is seeing several hydro-meteorological and climatological disasters, largely attributed to climate change, 
especially in vulnerable countries but the promised funding remains difficult to achieve. 

What is Climate finance? 

 Climate finance refers to local, national or transnational financing drawn from public, private and alternative 
sources of financing that seeks to support mitigation and adaptation actions that will address climate change. 

 Higher investment in mitigation projects lead to a reduction in carbon emission — a global public good that 
benefits everyone, including the donor country. 
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 Such investments also bring international recognition for 
being “climate conscious” as project outcomes are clearly 
visible and measurable. 

 In 2009, at the COP15 Summit in Copenhagen, developed 
countries committed to jointly mobilise 100 billion dollar a 
year for climate finance so that developing nations can take 
effective actions. 

 The Paris Agreement reaffirms the obligations of developed 
countries, while encouraging voluntary contributions by other 
Parties. 

 But now, the developed countries are forcing developing 
nations to commit to an unreasonable target of reducing carbon emissions to net-zero by mid-century. 

What is the financial mechanism? 

 To facilitate the provision of climate finance, the Convention established a financial mechanism to provide 
financial resources to developing country Parties. 

 The financial mechanism also serves the Kyoto Protocol and the Paris Agreement. 

 The Global Environment Facility (GEF) has served as an operating entity of the financial mechanism since 
the Convention’s entry into force in 1994. 

 At COP 16, in 2010, Parties established the Green Climate Fund (GCF) and later designated it as an 
operating entity of the financial mechanism. 

 Two special fund are set up and are managed by the GEF 

o The Special Climate Change Fund (SCCF) 

o The Least Developed Countries Fund (LDCF) 

 The Adaptation Fund (AF) was established under the Kyoto Protocol in 2001. 

What is the status on funds disbursed? 

 Proper methodology is not used in estimating the actual finance mobilised by developed countries towards the 
100 billion dollar obligation. 

 Based on recent estimates of the OECD, climate finance provided and mobilised by developed countries 
amounted to 79.6 billion dollars in 2019 but these estimates are disputed by most recipient countries. 

 The Climate Finance Shadow Report 2020, published by Oxfam estimates climate finance flows at 22.5 billion 
dollars in 2017-18 which is contrary to the OECD reports for the same year. 

Why is there an inconsistency in estimating international climate finance? 

 Clubbing development finance with climate finance- Development assistance provided by multilateral 
banks and development finance institutions for infrastructure projects cannot be classified as climate finance. 

 Counting private finance as financial support- Private non-grant capital has commercial orientation and 
cannot be termed as international climate finance. 

What are the other issues? 

 Low allocation- Article 9.4 of the Paris Agreement states that the provision of scaled-up financial resources 
should aim to balance adaptation and mitigation. 

 But the cause of concern is the significantly low amount allocated for climate adaptation. 

 In 2016, the United Nations Environment Programme (UNEP), in its Adaptation Gap Report, estimated the 
annual climate adaptation costs and financing needs at 140-300 billion dollars by 2030 and 280-500 billion 
dollars by 2050. 

 Difficulty in attracting funds-  Adaptation sectors find it difficult to attract funds, especially private capital, 
due to high project development costs and lack of commercial viability or good investment returns. 

 The benefits are also largely confined to the recipient countries. 
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What is the action plan for developed countries? 

 The developed countries must take immediate action to fulfil the internationally agreed climate objectives by 
2030. 

 Clarity on international climate finance- There is a need for clarity and consensus on the definition of 
international climate finance to end all controversies surrounding the classification of “climate relevant” 
projects. 

 This includes creating taxonomy to make a clear distinction between development finance and climate finance. 

 Speeder process- Climate adaptation finance must be ramped up. 

 Denmark has committed to allocating 60% of its climate finance to adaptation projects. 

 Allocation- International climate finance should be allocated to recipient countries on a need basis. 

 Despite having a relatively smaller share in global greenhouse gas emissions historically, climate change 
vulnerable nations such Pacific Island Countries, Small Island Countries, and Least Developed Countries are 
disproportionally affected by climate change. 

 Revised target- The 100 billion dollar target should be revised to reflect the true extent of finance required to 
respond to existing and future adverse consequences of climate change. 

 The post-2025 outlook should reflect a significant upward trend in the uptake of international climate finance 
by developed countries. 

2.6 Adapting Indian Agriculture  

Why in news? 

The Working Group III contribution to the Sixth Assessment Report, Climate Change 2022: Mitigation of Climate 
Change was released recently. 

What is the WG III report about? 

 The WG III report places climate change firmly in the context of sustainable development, assessing wider risks 
and co-benefits. 

 The report documents and explains recent developments in emission and mitigation efforts. 

 It considers emission pathways and corresponding mitigation efforts over the 21st century. 

 For the first time, the WG III AR6 report includes a chapter on social aspects of mitigation that covers factors 
shaping consumption patterns and opportunities to reduce emissions on the demand. 

 The report also includes for the first time a chapter dedicated to innovation and technology. 

How vulnerable is India’s agriculture towards climate change? 

 According to the Global Climate Risk Index 2021, India is among the top ten countries most affected by climate 
change. 

 Several studies suggest that climate change already has evident effects on crop production, with associated 
consequences for local food supply disruptions and negative impacts on rural incomes and poverty. 

 A Report by the Parliamentary Standing Committee on Agriculture, 2017 estimated that climate change related 
losses are about 4-9 % of the agricultural economy each year, which is an overall GDP loss of 1.5%. 

 As nearly 86%of Indian agriculture is small-holder agriculture and a significant part of it is subsistence 
agriculture, adaptation is an issue of survival. 

What activities should be prioritised? 

 Agriculture being a State subject, planning and policy implementation falls within the purview of respective 
States and local institutions, with the Central government providing the broad policy framework and guidelines. 

 It would be important to prioritise activities having both adaptation and mitigation benefits. 

 As fragmented and small land size reduces farmers’ adaptive capacity to climate change, it is essential to design 
policies and strategies especially focussing on small and marginal landholders. 

 The development of State Action Plan on Climate Change (SAPCC) needs to be dynamic by revising it in lines 
with the post 2020 NDC goals and the SDGs. 
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 A pro-active adaptation approach in agriculture is needed, streamlining efforts and resources on climate and 
disaster resilience for preparedness in coping with disasters. 

How should India equip itself to tackle natural disasters? 

 India has well developed institutional arrangements for disaster management at the national, State and district 
level. 

 Adaptation measures pertaining to impact of natural disasters in agriculture 
and allied sectors need to be embedded in the disaster management plans 
prepared at the district level. 

 It is important to provide the supporting infrastructure including water supply, 
power and physical connectivity on which agricultural value chain depends. 

 Areas affected by floods, hailstorms and drought need to be rebuilt better based 
on disaster management assessment. 

 Mainstreaming of climate considerations across the development programmes 
as well as in the process of spatial planning are required. 

 Adaptation to climate change in the sector requires not only large and continued financial investment, but also 
in terms of knowledge and human capacity. 

2.7 Education - Enabler of Climate-Change Containment 

What is the issue? 

Alongside the efforts of nations to combat climate change, it is time to recognise the transformative role that education 
can play in mitigating climate change. 

What is the priority now? 

 The battle against climate change will be won or lost in Asia and the 
Pacific. 

 Asia and the Pacific must thus promote a new paradigm of economic 
development. 

 This should aim at making climate actions into drivers of economic 
growth that are ecologically sustainable and climate-friendly. 

 Pursuing this requires a fundamental transformation of the mindset 
and lifestyle of future generations, for which education must become 
an active agent. 

How will education play a transformative role? 

 Incorporate values such as global citizenry and sustainable development into foundational and formative years 
of study. 

 Raise self-awareness, enable a cultural transformation 

 Change the mind-sets and lifestyles of future global citizens 

 Making education more responsive in producing experts, innovators, and 
leaders with understanding on climate change and development challenges. 
E.g. Greta Thunberg 

 Scaling up learning particularly for disadvantaged and marginalized groups 
including girls and women. 

What does this call for? 

 Re-imagining education to bring about the early-stage mind-set change to 
prepare future generations. 

 More investment and better quality of expenditure in education. 

 Comprehensive cooperation between central and local governments, schools, universities, communities, NGOs 
and the private sector. 
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 Develop education policies to engage students in sustainable development through science, technology, 
engineering, and mathematics (STEM) projects. 

Examples 

 Italy requires all students to take more than 33 hours of climate change classes each year in higher secondary 
education. 

 Republic of Korea - Projects to transform schools into green campuses to showcase education programs for 
environmental protection and use eco-friendly energy. 

 Asian Development Bank (ADB) - Launched the Climate Change Fund in 2008; pursued ways to mainstream 
climate change issues in education. 

 The Ban Ki-moon (BKM) Foundation For a Better Future is urging governments and the international 
community to prioritize environmental education, encourage young international leaders and empower women 
and young people. 

 The ADB and BKM Foundation will collaborate closely to mobilize more partners, resources, and expertise. 

3. SUMMITS & RESOLUTIONS 

3.1 Glasgow Climate Pact: Achievements and Disappointments 

Why in news? 

The Glasgow Climate Pact was adopted recently at the COP26 of UN Framework Convention on Climate Change 
(UNFCCC) and it is a mixed bag of modest achievements and disappointed expectations. 

What are the modest achievements of the Summit? 

 Average global temperature - The achievements include a clear consensus on a target of keeping global 
temperature rise down to 1.5 degrees Celsius. 

 The notional target of 2 degrees of the Paris Agreement remains but the international discourse is now set in 
the more ambitious target. 

 Transition from fossil fuels - It is the first clear recognition of the need to transition away from fossil fuels 
by phasing down the use of coal. 

 Importance of Adaptation – Adaptation attained greater significance and there is a commitment to double 
the current finance available for this to developing countries. 

 A start is being made in formulating an adaptation plan and this puts the issue firmly on the Climate agenda. 

 Global Methane Pledge - Methane is a significant greenhouse gas with 28 to 34 times higher temperature 
forcing quality than carbon but stays in the atmosphere for a shorter duration. 

 An agreement is signed among 100 countries to cut methane emissions by 30 % by 2030. 

 Ending deforestation - A group of 100 countries has agreed to begin to reverse deforestation by 2030. 

 Since the group includes Brazil and Indonesia where large areas of forests are being ravaged by legal and illegal 
logging, there will be progress in expanding these carbon sinks on the planet. 

 US-China Joint Declaration on Climate Change - It implies that both the countries are moving towards 
a less confrontational and more cooperative relationship overall. 

 India’s commitments – The commitment to achieve net-zero carbon by 2070 and of enhanced targets for 
renewable energy were welcomed. 

 Clarity on Article 6 of Paris agreement- There is greater clarity on how bilateral carbon trades can proceed 
and the creation of a centralised hub that replaces Kyoto Protocol’s Clean Development Mechanism. 

 Criteria have been set out for countries to use CERs from projects registered after January 1, 2013 to meet their 
first NDC or first adjusted NDC. 

 It also designates a 12-member Supervisory Body to oversee the emerging hub and to review the baselines of 
recognised credits. 
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 Article 6 of the Paris Agreement introduces provisions for using international carbon markets to facilitate 
fulfilment of Nationally Determined Contributions (NDCs) by countries. 

What are the major disappointments of the Summit? 

 Phasing out the coal - India introduced an amendment to the original draft to replace the phrase “phase out” 
with “phase down” playing negatively with both the advanced as well as a large constituency of developing 
countries. 

 India had earlier said that principles of equity meant all fossil sources: coal, oil and gas be reduced but the US 
and other countries refused as they were critical to their own economies. 

 Inadequate funding for adaptation - Doubling the current finance available for adaptation to developing 
countries will be around $ 30 billion which is grossly inadequate. 

 According to UNEP, adaptation costs for developing countries are currently estimated at $70 billion annually 
and will rise to an estimated $130-300 billion annually by 2030. 

 Shortfall in Paris Agreement target - The Paris Agreement target of $100 billion per annum between 2005-
2020 has a shortfall of more than half. 

 The renewed commitment to deliver on this pledge in the 2020-2025 period is unlikely especially in this post-
pandemic global economic slowdown. 

 Issue of compensation for loss and damage – The compensation for loss and damage for developing 
countries who have suffered as a result of climate change for which they have not been responsible has not met. 

 Global Methane Pledge - India did not join the Global Methane Pledge despite methane being the second-
most abundant greenhouse gas in the atmosphere after carbon dioxide. 

 Ending deforestation - India refused to join the group due to concerns over a clause on possible trade 
measures related to forest products. 

How can the Glasgow outcome be assessed? 

 There is more ambition in the intent to tackle climate change but little to show in terms of concrete actions as 
there are no compliance procedures. 

 The UK Presidency noted that as on 2019, only 30% of the world was covered by net zero targets and this had 
now moved close to 90%. 

 Enhanced Nationally Determined Contributions (NDCs) are expected to be announced next year and further 
deliberations are planned on the other pledges related to Adaptation and Finance. 

 However the text of the agreement indicates that all countries should deliver climate plans to the UN on 5-year 
cycles starting from 2025 (submitting 2035 NDCs in 2025, 2040 NDCs in 2030). 

3.2 India’s Glasgow Announcement 

Why in news? 

Prime Minister Narendra Modi’s surprise declaration of enhancements in India’s emissions reduction targets at the 
COP26 Climate Summit in Glasgow did not get the enthusiastic reviews the Government may have expected. 

What are the new targets of the government? 

 India’s new targets comprise of five elements. 

1. Reducing Emissions Intensity or emissions per unit of GDP by 45% in 2030 relative to 2005 levels 

2. Cutting absolute emissions by one billion tonnes, presumably from projected business-as-usual (BAU) 
2030 levels 

3. 500 GW of non-fossil fuel installed power generation capacity by 2030 

4. 50% electricity generation from renewable sources by 2030 

5. Net-zero emissions by 2070 

 Emissions - India’s current annual emissions are around 2.8 billion tonnes and projected to reach about 4.5 
billion tonnes in 2030 on a BAU basis. 
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 The Prime Minister mentioned the Railways’ net-zero 2030 target cutting 60 million tonnes annually and LED 
bulbs cutting another 40 million tonnes a year is probably not easy. 

 Renewable source - India has reached only around 101 GW of solar and wind due to numerous constraints. 

 If large hydro and nuclear are added, current RE installed capacity is about 150 GW or lesser than 40% of total 
which almost achieves the NDC target for 2030 and showing under-projection. 

 The current commitments may prove difficult because of the need for storage and grid stability. 

 Infrastructure for Resilient Island States (IRIS) - India launched an international climate initiative 
called IRIS to provide technical knowledge and financial assistance to small island nations with the help of 
developed countries 

India’s INDC Targets under Paris Agreement 2015 

 To reduce the emissions intensity of its GDP by 33 to 35 % by 2030 from 2005 level. 

 To achieve about 40 % cumulative electric power installed capacity from non-fossil fuel based energy resources 
by 2030. 

 To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent through additional forest and 
tree cover by 2030. 

What are the disappointments with India’s stance at Glasgow? 

 Ending  deforestation - India refused to join over 110 countries in a declaration to end deforestation by 2030. 

 India’s pledges do not mention the NDC target for forests and tree cover with deleterious impacts on both the 
environment and livelihoods of tribals and other forest dwellers. 

 Global Methane Pledge - India did not join the Global Methane 
Pledge despite methane being the second-most abundant 
greenhouse gas in the atmosphere after carbon dioxide.   

 Change in earlier stand - India had departed from the earlier 
stance that as a developing country it was not obliged to cut 
emissions, but now it is willing to contribute to reduction efforts in 
global emissions. 

 Many senior Indian officials were proclaiming the unacceptability of 
net-zero and the unlikelihood of higher targets by India. 

 India insufficiently communicated the significance of its enhanced commitments and little effort was made to 
leverage India’s updated pledge to extract deeper emission cuts from them. 

How can the inequities be addressed? 

 A truly transformational low-carbon future must embrace beyond electricity generation as emphasised at 
Glasgow as “Lifestyle for Environment (LIFE). 

 Since climate change is multi-dimensional and not confined to mitigation alone, it should be tackled cross-
sectorally. 

 Accelerated deployment of electric or fuel-cell vehicles and a major push for mass transportation must go 
alongside a rapid reduction in personal vehicle use. 

 Carbon lock-ins  and energy use need to be minimised through mandatory green construction codes. 

 A leap in employment-intensive recycling of waste goods and material including solid and liquid waste 
management linked to methane recovery would deliver benefits across sectors. 

 It would be ideal if the on-going updating of the NDC was done through a cross-partisan multi-stakeholder 
consultative process. 

3.3 COP15 of the UN Convention to Combat Desertification 

The 15th Conference of Parties (COP15) of the UN Convention to Combat Desertification (UNCCD) was concluded in 
Abidjan with a global pledge to boost drought resilience and invest in land restoration for future prosperity. 

 The COP15 adopted 38 decisions that highlight the role of land in addressing multiple crises. 
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 The COP15 aims to drive progress in the future sustainable management of one of our most precious 
commodities: land.  

 The UN members agreed to establish an Intergovernmental Working Group on Drought for 2022-2024 to look 
into possible options to support a shift from reactive to proactive drought management. 

 They will focus on improving data gathering and monitoring to track progress against the achievement of land 
restoration commitments. 

 They are committed to establishing a new partnership model for large-scale integrated landscape investment 
programmes. 

 The “Drought in Numbers, 2022” had called upon the world to prioritise drought preparedness and resilience. 

 Another global consensus emerged on boosting drought resilience by identifying the expansion of drylands, 
improving national policies and early warning. So, mobilising drought finance will be critical. 

 The leaders came on board and also committed to prioritise and ensure women’s involvement in land 
management for effective land restoration. 

 According to the recent UN estimates, up to 40% of Earth’s land is degraded. 

 This will directly affect half of humanity and is a threat to about 50% of global GDP or around $44 trillion. But 
the world has is slow on restoration of one billion hectares of degraded land by 2030. 

 The UN members also agreed and committed to accelerate the restoration of one billion hectares of degraded 
land by 2030. 

 Other significant outcomes of the COP 15  included three key declarations: 

1. Abidjan Call issued by the Heads of State and Government to boost long-term environmental 
sustainability, 

2. Abidjan Declaration on achieving gender equality for successful land restoration and 

3. The COP15 “Land, Life and Legacy” Declaration, which responds to the findings of the UNCCD’s 
report, Global Land Outlook 2. 

3.4 India votes against U.N. draft resolution on climate change 

Why in news? 

India voted against a draft resolution at UNSC linking climate to security. 

What was the debate about? 

 UNSC organised a debate titled ‘Maintenance of international peace and security: security in the context of 
terrorism and climate change.’ 

 One of the objectives of the debate was to examine how terrorism and security risks could be linked to climate 
change.  

 It seeks to transfer the decision making for climate issues under the ambit of UNSC. 

 The resolution was sponsored by Ireland and Niger 

 It did not pass as India and Russia voted against it and China abstained. 

 Supporters of the resolution argue that climate is creating security risks in the world, which will exacerbate in 
the future with water shortage, migration and a destruction of livelihoods. 

Why India voted against the resolution? 

 India feels that it was an attempt to shift climate talks from UNFCCC to UNSC and a “step backward” for 
collective action on the issue. 

 India’s position is that the UNSC’s primary responsibility is “maintenance of international peace and security” 
and climate change-related issues are outside its ambit. 

 For India bringing climate talks under UNSC was an attempt to take decisions without consensus or the 
involvement of most developing countries. 

 This will give more powers to the world’s industrialised countries, which hold a veto power, to decide on future 
action on climate-related security issues. 

http://www.shankariasacademy.com/
http://www.iasparliament.com/


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

25 

 For India this is neither desirable nor acceptable. 

What will be the implications? 

 This would undermine progress made during COP26 at Glasgow. 

 ‘Developing’ and ‘least developed’ countries had worked, over the last two decades, to make “common but 
differentiated” responsibilities as a fundamental tenet of climate action 

 Linking climate with security tries to obscure the lack of progress on critical issues under the UNFCCC process 

 Developed countries had not met their promises of providing $1 trillion in climate finance with regard to climate 
action 

 The attempt to discuss climate action and climate justice issues at the UNSC was “motivated by a desire to evade 
responsibility in the appropriate forum.” 

What is India’s stand? 

 Currently, all matters related to climate change are being discussed in the UN Framework Convention on 
Climate Change (UNFCCC), a specialised agency. 

 With over 190 members, its framework has made progress in tackling climate change. 

 It is this process that led to the Kyoto Protocol, the Paris Agreement and the recent COP26 summit 

 It has put in place an international approach to combat global climate change. 

 Criticising that decision making at UNFCCC conferences is slow. 

 But the solution is not outsourcing decision making to the five permanent members of the UNSC. 

 The least developed and developing countries should be encouraged to keep the promises they made with 
financial assistance. 

 There needs to be a collective process and the best way is through the UNFCCC, where decisions made are by 
consensus. 

 The UNFCCC should not only make sure that the promises made by member countries, especially the powerful 
ones, in previous conferences are kept but also expand the scope of discussions to include climate-related 
security issues. 

 India is of the view that climate change may have exacerbated conflicts in the Sahel region and across Africa. 

 But viewing conflicts through the prism of climate change was misleading and an oversimplification that could 
worsen conflicts rather than resolving them. 

 India remained committed to peace and development in those regions. 

4. CARBON EMISSIONS 

4.1 India & Net Zero 

What is the issue? 

India took to the stage at the United Nations Climate Change Conference in Glasgow, Scotland to turn net zero by 2070. 

What is India’s commitment regarding net zero emission? 

● Earlier, at the G-7 climate and environment ministers’ meet in 2021, New Delhi had resisted the net-zero 
emission target, saying it was not part of the broader policy commitments. 

● Significance- The current commitment at Glasgow holds significance as India is on board to achieve net zero 
although a decade later than China and two decades later than the United States. 

● The offering could contribute to the world limiting global warming to 1.5 °C. 

What is net-zero? 

 It is also referred to as carbon-neutrality. 

 It does not mean that a country would bring down its emissions to zero. 
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 Rather, net-zero is a state in which a country’s 
emissions are compensated by absorption and 
removal of greenhouse gases from the 
atmosphere. 

 It is achieved by creating more carbon sinks such 
as forests, while removal of gases from the 
atmosphere requires futuristic technologies such 
as carbon capture and storage. 

 It is even possible for a country to have negative 
emissions, if the absorption and removal exceed 
the actual emissions. 

 IPCC report finds that if the world reaches net-zero emissions by 2040, the chance of limiting warming to 1.50C 
is considerably higher. 

What targets have been set by the countries towards net zero emissions? 

 IPCC AR6 emphasised that to keep temperature rise within 
1.5°C, global emissions should be reduced by 45% from 2010 
levels by 2030, on the way to net zero 2050. 

 Developed countries – Countries such as the U.S., UK and 
Australia have committed to achieve the goal of net zero GHG 
emissions by 2050. 

 Developing countries – Countries such as China have pledged 
to achieve net zero emissions by 2060. 

 Non state actors - Race To Zero is a UN-led campaign is asking 
cities, businesses, universities, and more to hit net zero 
emissions. 

Can net zero contain the temperature rise within 1.5°C? 

 The stringent limits on future cumulative emissions post 2020, amounts to less than a fifth of the total global 
carbon budget. 

 The top three emitters of the world — China, the U.S. and the European Union — even after taking account of 
their net zero commitments will emit more than 500 billion tonnes of CO2 before net zero. 

 These committed emissions will undermine the basic purpose 
of net zero. 

 The failure of the developed world to meet its pre-2020 
obligations provides little confidence. 

 Neither the Paris Agreement nor climate science requires that 
net zero be reached individually by countries by 2050. 

 Less than a fifth of the world has been responsible for three-
fifths of all past cumulative emissions. 

 But the current net zero campaign pushes the developing 
countries for emission reduction despite their already low 
emissions. 

What India must do? 

 India’s per capita emissions are less than half the world average 
and less than one-eighth of the U.S.’s. 

 India’s contribution to global emissions, in both stock and flow, is so disproportionately low. 

 India should enable the responsible use of coal, oil and gas to come out of lower middle-income economy status 
and for its socio-economic development. 

 India’s small industries sector which provides employment and livelihood to the majority of the population 
outside agriculture, needs expansion and modernisation. 
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 The agriculture sector, the second largest source of GHG emissions for India after energy, needs to double its 
productivity and farmers’ incomes and build resilience. 

 Infrastructure for climate resilience in general is critical to future adaptation to climate change. 

4.2 Does India have a Right to Burn Fossil Fuels? 

What is the issue? 

With a lot of debate on India’s dependence on coal, the Government of India has for the first time made a commitment 
to achieve the net zero target by 2070. 

Why was India hesitant to commit to net zero target earlier? 

 India has neither historically emitted nor currently emits carbon anywhere close to what the global North has 
or does in per capita terms. 

 India’s per capita emissions is lower than the global average. 

 It stressed for a higher and fairer share in the global carbon budget. 

 There were arguments that since India was colonised, it has a right to burn and stopping the country from doing 
that is injustice. 

What are the injustices in terms of a carbon budget? 

 Global injustice in terms of a carbon budget happens at 
the level of the nation-states , between the rich and the 
poor within nations and between humans and non-
human species. 

 The Global South is not only made primarily 
responsible for climate change, but also has to bear the 
effect of climate change because of its tropical climate 
and high population density along the coastal lines. 

 For development, the countries in the global South 
need not increase their share in the global carbon 
budget. 

What major areas have to be focused for development? 

 Cleaner forms of energy - The economic development requires energy and coal is favoured on account of its 
cost, reliability and domestic availability. 

 But recent data show that the levelised cost of electricity from renewable energy sources like solar, hydro and 
onshore wind is already less than fossil fuel-based electricity generation. 

 The frontier renewable energy technologies have managed to address the question of variability of sources with 
technological progress. 

 Also, India is among the largest importers of coal in the world, whereas it has no scarcity of solar energy. 

 Development model – The two significant issues under discussion in the post-colonial development were 
control over technology and choice of techniques to address the issue of  surplus labour. 

 The abundance of renewable natural resources in the tropical climate can give India a head start in this 
competitive world of technology. 

 South-South collaborations can help India avoid the usual patterns of trade between the North and the South, 
where the former controls technology and the latter merely provides inputs. 

 The high-employment path that the green energy provides may help address the issue of surplus labour while 
providing decentralised access to clean energy to the poor and the marginalized. 

 It simultaneously addresses the issues of employment, technology, energy poverty and self-reliance. 

What is the path ahead? 

 Global North needs to pay for the energy transition in the South. 

 Creating an independent, greener path to development may give the South the moral high ground to force the 
North to come to the table, like South Africa did at Glasgow. 
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 The need of the hour is a global progressive agenda that wants working people of the world as a whole against 
the global ruling elite in its aggressive and dangerous model of competitive emissions. 

 The transition to economic growth coupled with increased efficiency f renewable resources can aid India in 

achieving its goal of inclusive growth and sustainable development.  

4.3 The Baton of Forest Restoration in the Net Zero Race 

Why in news? 

India’s pledge to set a net zero target by 2070, at the COP26 summit, Glasgow, has again highlighted the importance of 
forests as an undisputed mechanism to help mitigate the challenges of climate change. 

What is the importance of forests? 

 The importance of forests was highlighted during the United Nations Framework Convention on Climate 
Change (UNFCC) framework of REDD+ for Reducing Emissions from Deforestation and Forest 
Degradation. 

 The sustainable management of forests for the conservation and enhancement of forest carbon stocks were also 
focussed. 

 Land-based sinks (natural climate solutions which also include forests) can provide up to 37% of emission 
reduction and help in keeping the global temperature below 2° C. 

 As per the IPCC report, natural regeneration model of restoration is favoured over the existing mode of tree 
planting as such forests are said to secure nearly 32% carbon storage. 

What is the status of India’s forest cover? 

 As per the State of Forests Report (2019), the open forest has increased to 3,04,499 sq.km (9.26%) compared 
to 1989. 

 Every year, on an average, nearly 1.57 lakh hectare of forests was degraded. 

 This degradation highlights the presence of anthropogenic pressures including encroachment, grazing, fire, etc. 

 Having diverted nearly 1.5 million hectares of forests since 1980 for developmental activities and losing nearly 
1.48 million hectares of forests to encroachers, India is witnessing enormous degradation of forests and 
deforestation. 

What efforts were taken by the government to promote forest conservation? 

 National Forest Policy, 1988- The aim of the policy is to ensure environmental stability and maintenance 
of ecological balance including atmospheric equilibrium which is vital for sustenance of all life forms, human, 
animal and plant. 

 It aims to 

o Conserve the natural heritage of the country by preserving the forests with the vast variety of flora and 
fauna 

o Increase the forest/tree cover in the country through massive afforestation and social forestry 
programmes. 

o Increase the productivity of forests to meet essential national needs. 

o Efficient utilisation of forest produce 

o Check soil erosion and denudation in the catchments areas 

o The extension of sand-dunes in the desert areas 

o Create a massive people’s movement for achieving the objectives and to minimise pressure on existing 
forests. 

 Joint forest management- In 1990, India made its attempt to engage local communities in a partnership 
mode while protecting and managing forests and restoring wastelands with the concept of care and share. 

 The concept of forest development agencies was introduced which paved the way for fund flow from various 
other sources to joint forest management committees. 
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 The efforts to make this participatory approach operative resulted in the formation of nearly 1.18 lakh joint 
forest management committees managing over 25 million hectares of forest area. 

 It meant not only for the protection and development of biodiversity but also for the reduction in man-animal 
conflicts and the protection of forests from fires and grazing. 

 Forest Conservation Act, 1980- The Act prohibits the felling of forests for any “non-forestry” use without 
prior clearance by the central government. 

 National Mission for Green India- The Green India Mission under the National Action Plan on Climate 
Change is a 7 billion dollar environmental intervention laid out in 2011. 

 The mission aims at protecting, restoring and enhancing India’s diminishing forest cover. 

 It intends to respond to climate change by a combination of adaptation and mitigation measures. 

 In 1999, the Compensatory Afforestation (CA) concept was proposed that states that the “area” of forest 
lost have to be compensated by afforesting an “equal area” on non-forest land. 

 CAMPA- Compensatory Afforestation Fund Management and Planning Authority (CAMPA) are meant to 
promote afforestation and regeneration activities as a way of compensating for forest land diverted to non-forest 
uses. 

 It was constituted as aNational Advisory Council under the chairmanship of the Union Minister of Environment 
& Forests for monitoring, technical assistance and evaluation of compensatory afforestation activities. 

What is the role of local institutions in forest conservation? 

 Gram panchayat or joint forest management committees role is now restricted to be a consultative institution 
instead of being partners in planning and implementation. 

 The indifference and alienation from the participatory planning and implementation of various schemes affects 
the harmony between Forest Departments and communities, endangering the protection of forests. 

 This is more relevant while taking up restoration activities including tree planting outside the designated forest 
areas where motivation and encouragement of stakeholders (especially panchayats and urban local bodies) are 
crucial. 

 Except for Green India Mission, in all other centrally sponsored programmes such as Project Tiger, fire 
management, Integrated Development of Wildlife Habitats (IDWH) including the CAMPA, there is a lack of 
priority and policy support to ensure the participation of local communities. 

What is the way forward? 

 Carbon sinks- As committed at Glasgow, India will have to ‘focus much more on climate change and devise 
strategies and programmes to achieve the net zero target’. 

 Besides reducing the quantum of emissions in a phased manner, the approaches for carbon storage and 
offsetting through natural sinks such as forests need to be given equal priority. 

 Policy changes- There is a need to revisit our existing legal and policy 
mechanismst to 

o Incentivise the local communities appropriately 

o Ensure fund flow for restoration interventions 

o Provide for the adequate participation of local people in 
planning and implementation through local institutions 

 Telangana model- Telangana has amended the panchayat and 
municipal acts for environmental concerns and created a provision for 
a Green Fund, or Telangana Haritha Nidhi, for tree planting and 
related activities. 

 This need to be replicated in other states. 

 Support to local commuities- Financial and institutional support mechanisms and negotiations with 
stakeholders has to be enabled to incentivise local communities to boost efforts to conserve and develop forest 
resources. 
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 Inclusive approach- Though India did not become a signatory of the Glasgow Leaders’ Declaration on 
Forests and Land Use, the considerations of land tenure and the forest rights of participatory communities 
with accelerated finances will help aid steps in the race toward net zero. 

 This inclusive approach with political prioritisation will not only help reduce emissions but also help to conserve 
and increase our forest cover to a third of our total area. 

 It will also protect our once rich and precious biological diversity. 

4.4 Decarbonisation of Indian Economy 

What is the issue? 

India’s announcement of achieving net-zero emissions by 2070 has highlighted the 
importance of decarbonising the economy but the road ahead will be challenging. 

What is decarbonisation and what will be the impacts? 

 Industrial decarbonization will propel India towards a sustainable future and 
further towards deep decarbonisation but it also causes loss to several players. 

 People working in fossil fuels and energy production, heavy industry and the 
vehicle manufacturing sectors are expected to be significantly impacted in the coming decades. 

 Steel, petrochemicals, aluminum, cement, and fertilizer sectors are hard to abate sectors and cleaner pathways 
are yet to prove themselves economically. 

 Besides maintaining global competitiveness, heavy industries due to their longer lifespan they cannot retire 
their existing machinery and switch to green fuels due to associated costs very quickly. 

 Another problem with heavy industries is the requirement of high temperature heat (>500 Degree Celsius), 
which can only be provided by burning fossil fuels. 

What approach is needed for decarbonisation of economy? 

 Breaking up into shorter periods - By 2070, there will be many changes in technology, environmental 
conditions and the economy. 

 The planning horizon of about 50 years will need to be broken up into shorter periods so that new knowledge 
about emerging technologies can be incorporated into plans. 

 Five years, as the UK has used seems reasonable. 

 Setting up an autonomous agency – A technically credible agency like the Climate Change Committee 
(CCC) in the UK should be set up. 

 Its members should be recognised experts in their fields to provide independent advice to the government 
regarding long-term and interim (five-year) targets. 

 It would also monitor progress and annually report and suggest mid-course corrections. 

 Targeting the power sector - The power sector has to be focussed because it is the biggest source of GHG 
emissions and also the easiest one to decarbonise. 
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 It would be best to have a single emissions-related 
objective so that an optimal strategy can be developed at 
the lowest cost. 

 Setting permissible emission intensity in terms of grams 
of carbon dioxide equivalent per kWh of electricity sold 
would be a good option for targets in the power sector. 

 India is anticipating that 80-85% of the country’s 
electricity demand will be met from renewable sources by 
2050. 

 Need for a Coordinated Approach - There are 
separate targets for almost every resource such as solar, 
non-solar renewable energy, hydropower, etc. 

 It reduces the flexibility of distribution companies to 
select resources to meet their loads resulting in a non-
optimal resource mix and a higher cost of electricity. 

 India needs a coordinated approach for decarbonisation of economy. 

4.5 Carbon Policy for Agriculture 

What is the issue? 

Although the share of agriculture in India’s total emissions has gradually declined, it has increased in absolute terms to 
a level similar to China’s in absolute terms emissions. 

 What is India’s status with respect to emissions? 

 As per the World Air Quality Report 2020, 22 of the 30 most polluted cities in the world are in India and 
Delhi is the world’s most polluted capital. 

 According to the Global Carbon Atlas, India ranks third in total greenhouse gas emissions by emitting 
annually around 2.6 billion tonnes (Bt) CO2eq. 

 India’s per capita emission is just 1.8 tonnes, significantly 
lower than the world average of 4.4 tonnes per capita. 

 India ranked seventh on the list of countries most affected 
due to extreme weather events, incurring losses of $69 
billion (in PPP) in 2019 (Germanwatch, 2021). 

 In India, energy sector contributes highest emission 
(44 %), followed by manufacturing and construction 
sector (18 %), agriculture, forestry and land use sectors 
(14 %), with remaining being shared by transport, 
industrial processes and waste sectors. 

 Share of agriculture in total emissions has gradually declined from 28% (1994) to 14% (2016). 

 But in absolute terms, emissions from agriculture have increased to about 650 Mt CO2 in 2018, which is similar 
to China’s emissions from agriculture. 

 Agricultural emissions in India are primarily from livestock sector (54.6 %), use of nitrogenous fertilisers (19 
%), rice cultivation (17.5 %), livestock management (6.9 %) and burning of crop residues (2.1 %). 

What is the need for a carbon policy for agriculture? 

 A carbon policy for agriculture is needed not only to reduce its emissions but also to reward farmers through 
globally tradable carbon credits. 

 With the world’s largest livestock population (537 million), India needs better feeding practices with smaller 
numbers of cattle by raising their productivity. 

 Direct seeded rice and alternative wet and dry practices can reduce the carbon footprint in rice fields 

 Switching areas from rice to maize or other less water-guzzling crops can reduce the emissions from agriculture. 
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 Opening up corn for ethanol can help not only reduce our huge dependence on crude oil imports but also reduce 
the carbon footprint. 

 Agricultural soils are the largest single source of N2O emissions in India where fertigation and soluble fertilisers 
can promote fertiliser use efficiency. 

4.6 Coal's Deadly Grip over Development is Coming to an End 

What is the issue? 

Much of India’s 33 GW of coal-fired power capacity under construction and 29GW in the preconstruction stage will end 
up stranded, according to the Institute for Energy Economics and Financial Analysis (IEEFA). 

How important is thermal power for India? 

 At present, thermal power accounts for almost 60% of India’s total installed power generation capacity. 

 It is produced by burning fossil fuels like coal, gas, etc. and out of this, coal alone accounts for more than half of 
India’s installed electricity generation. 

 It has been the centrepiece of India’s energy 
ecosystem for several decades because it is the 
cheapest natural resource and is abundant in India. 

 It plays an important role in determining 
transportation costs, thereby determining the price 
of the end product. 

 India’s coal reserves are expected to last 100 years, 
compared to around 50 years for gas and about 16 
years for oil. 

 An expert group formed by NITI Aayog expects 
India’s coal-based power generation capacity to 
touch 250 GW by 2030 from around 202 GW 
currently. 

What was the recent coal crisis about? 

 The post-covid boom in economic demand, coupled with flooding in coal-producing regions, has led to major 
shortages of coal at power plants across the country. 

 By October, some coal plants had dangerously low stocks of only two days. 

 Given the global energy supply crunch, this situation could prevail in India for the next six months. 

 To mitigate the pressure on coal supply, the government has ordered the temporary closure of some power 
plants and reduced electricity supply, particularly across rural India. 

 These random power cuts that last 5-7 minutes will hurt the small-scale industrial outfits with basic operational 
setups (like power loom shacks). 

To know more about the recent coal shortage, click here 

What attributes to the economically unviable nature of new coal fired plants? 

 Competition of renewables- India has set a target of 450GW of renewable energy capacity (including solar, 
wind, hydro and biomass) by 2030. 

 Coal-fired power cannot compete with the ongoing cost reductions of renewables. 

o For instance, solar tariffs in India are now below the fuel costs of the running existing coal-fired power 
plants. 

 Government regulation allows 100% FDI in renewable energy projects without prior government approval. 

 A $600-million incentive scheme for new solar power projects will boost the production of polysilicon, wafers, 
cells and modules over the next five years. 

 NTPC has said that it will not be pursuing any new Greenfield development of coal-fired power projects and has 
announced a target to install 32GW of renewable energy capacity by 2032. 
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 Financial issues -In the last 12 months no new coal-fired power plants have been announced, and there has 
been no movement in the 29GW of preconstruction capacity. 

 This reflects the lack of financing available for new coal-fired power projects. 

 IEEFA notes there is little confidence from investors to risk new capital in this sector which carries 40-60 billion 
dollars of non-performing or stranded assets. 

 Nearly half (49%) of the 33GW of capacity now under construction in India is sponsored by state power 
generation companies such as NTPC and NLC India Ltd. 

 The recruitment in Coal India, the state-run giant that accounts for nearly 80% of domestic coal output, has 
fallen below its retirement level. 

 The International Energy Agency’s (IEA) recent roadmap on reaching net zero emissions by 2050 recommends 
no new investment in fossil fuel supply projects, and no further final investment decisions for new unabated 
coal plants. 

What challenges will India face in decarbonising its power sector? 

 Twin challenge- India faces a twin challenge in decarbonising its power sector 

1. Replacing thermal power with RE sources in a phased manner 

2. At the same time, meeting rising demand for power 

 Electricity demand in India is expected to grow at a CAGR of 5% during 2018-2040, which makes it crucial for 
India to urgently adopt cleaner technologies at scale and promote sustainable power generation. 

 Challenges in renewable power- RE cannot produce power at all times during the day. 

 Besides, the low-capacity utilisation of the transmission system is also impacting its growth. 

 Operation issues- Another operation issue is grid operations and creating the right mix of various power 
sources like RE, coal-fired, etc. 

 Optimum utilisation- Optimum utilisation of transmission resources is an issue which needs a clear picture 
of power requirements across the country and how an optimum mix of RE and thermal power can be devised to 
meet demand. 

What measures have to be taken to ensure energy security? 

 The government must introduce fiscal incentives like tax breaks and excise relaxations for research, 
development and production of renewable energy technology, particularly off-shore wind and hydro power. 

 India should take advantage of the falling cost of renewables and rising viability of battery storage to meet power 
demand. 

 Accelerating renewable energy capacity commissioning is critical to lower India’s overall energy costs and 
support faster electrification of transportation and other industries. 

 Ultra-low cost renewables would enable the development of a green hydrogen economy that can be utilised to 
strengthen India’s long-term objective of energy security. 

4.7 An Endgame for New Coal Power Projects 

Why in news? 

An expert committee appointed by the Union Power Ministry has tabled a plan to stop new coal-fired capacity additions 
following India’s pledge at COP 26 to have net zero emissions by 2070. 

What are the key findings of the committee? 

 The committee was headed by former Central Electricity Authority (CEA) chairman Gireesh Pradhan. 

 Renewables- It has found that the addition of low-cost renewable energy capacity would handle the expected 
growth in electricity demand. 

 It emphasis on accelerating the decarbonisation of India’s power system and recommends technologies that 
could operate flexibly to support integration of 450GW of variable renewables (VRE) by 2030. 

 Underutilisation of coal fleets- It also found the overall coal fleet was underutilised, averaging 55% capacity 
utilisation. 
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 Integration- Power storage such as batteries and pumped hydro, aligned with conventional thermal (gas and 
coal) and hydro units could operate as peakers to provide energy to the grid. 

How do flexible generation sources integrate? 

 Flexible generation is characterised by the ability to quickly start up, rapidly ramp up and ramp down the 
generation, then just as quickly shut down. 

 Gas-fired power plants- Combined Cycle Gas Turbines (CCGT) in general rate better on flexibility 
parameters with quicker ramp up and ramp down rates and minimum generation levels. 

 CCGT plants can ramp up net generation at 12% per minute compared to coal and lignite, 9% and 8% for 
respectively. 

 CCGT plants can operate at a minimum load of 30% compared to coal and lignite, 10% and 20% for respectively. 

 The lack of a domestic gas supply has limited the 25GW of gas-fired capacity to extremely low utilisation, below 
20%. 

 Batteries- In terms of flexibility, battery storage is the most proven technology to provide fast ramp-up and 
ramp-down energy dispatch and fast frequency service. 

 Batteries ramp-up to full load in a minute and can also absorb excess power from the grid. 

 Continuing a decade-long deflation in costs, solar plus batteries are cost competitive with new coal-fired plants 
in markets such as the US and Australia. 

 In India, new projects backed by tenders from government-owned entities such as NTPC and Solar Energy 
Corporation of India (SECI), are executed. 

 The government is striving to support the localisation of batteries’ value-chain with a Production Linked 
Incentive (PLI) scheme for 50GWh of battery storage for electric vehicles (EVs) and stationary battery storage. 

 The local manufacture could reduce the cost of batteries. 

What is the key for transitioning to a modern and cost-effective power economy? 

 Optimised power assets, both energy and grid services, is essential for transitioning to a modern and cost-
effective power economy. 

 Coal and gas-fired power with favourable cost economics could be retrofitted to operate flexibly, enabling a 
diversified pool of assets to compete to provide energy and grid ancillary services. 

 Flexibility can be induced by 

o Regionally co-optimising energy and ancillary services 

o Simultaneously creating two different value (revenue) streams 

o Bringing down system level cost 

o Potentially driving investment into the assets that could provide flexibility 

4.8 The NITI Aayog Draft Report on Prospects of coal 

Why in news? 

The NITI Aayog has drawn up an important ‘draft’ report on the prospects of coal in the coming decade. 

What the draft report of NITI Aayog says? 

 The report bases its projections on eight major studies. 

 In India coal cannot be phased out owing to urgency in moderating coal use. 

 The report suggests a modest growth in coal-fired power by 2030, despite its share in electricity generated is 
projected to fall from 72% now to just 50% by then. 

 Battery storage and Grid integration remains as areas of uncertainty in case of renewable energy. 

 So, there can be no get away from an increase in demand for thermal-based power over the next decade. 

What does the report recommend for clean and efficient energy? 

 Producing clean electricity means low sulphur and carbon emissions. 
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 Experts feel that coal power should be drawn largely from new plants in order to meet these parameters, thereby 
scrapping old ones. 

 However, there is also a broad consensus that no further projects should be planned. 

 The extra electricity demand can be met from a coal-fired generation capacity of about 250 GW by 2030 
(renewable accounting for the rest), against 210 GW at present, to be met from thermal projects in the pipeline. 

 Conceiving further thermal capacities will create a problem of stranded assets. 

How many old plants should be phased out? 

 The views of experts advising NITI Aayog on energy policy appear to diverge. 

 The National Institute of Advanced Studies has suggested the progressive retirement of 36 GW of total 
capacity. 

 The Council on Environment, Energy and Water (CEEW) recommends decommissioning 30 GW coal-
based capacities and temporarily mothballing 20 GW of relatively new capacity 

 Mothballing indicates stop using equipment but keeping it in good condition so that it can readily be used again. 

 According to CEEW all old plants are not decrepit. Scrapping plants aged over 25 years will yield a one-time 
savings of over Rs10,000 crore in terms of avoided pollution retrofits. 

Why shouldn’t we completely scrap old plants? 

 Closing down plants brings with it a political risk  in the event of outages 

 A call to set up new thermal plants will increase, introducing further environmental and financial risks. 

 A measured approach to the issue is the need of the hour. 

5. RENEWABLE ENERGY 

5.1 A Clean Energy Transition Plan for India 

What is the issue? 

Provision of electricity security in India has a long way to go since its per capita 
electricity consumption is still only a third of the global average. 

What is the status of India’s energy security? 

 As of 31 July 2020, the total installed power capacity in India was 372 GW. 

 The share of non-fossil fuels in installed capacity is 38%. 

 India’s energy consumption is forecast to grow at around 4.5 per cent annually to 2035. 

 India faces the twin challenges of providing energy security to its population and mitigating climate change. 

What are the major sources of India’s energy sector? 

 Thermal plants – Coal is the key driver that fuels the thermal power plants in India. 

 Coal plays a vital role to achieve SDG 7, which is “to ensure access to affordable, reliable, sustainable and modern 
energy for all”. 

 The thermal power plants contributed 71% electricity generated by utilities in India during FY 2020-21 . 

 But they accounted for only 55% of the total installed generation capacity of 382 GW (as of March 2021). 

 Renewable energy - Variable renewable energy sources (VRE) (primarily, wind and solar) account for 24.7% 
of the total installed generation capacity, as of March 2021. 

 They contributed 10.7% of the electricity generated by utilities during FY 2020-21. 

 The share of non-fossil fuels in installed capacity is 38% whereas India’s INDC targets o achieve 40% by 2030. 

 But the current level of VRE in the national power grid is increasing the cost of power procurement for 
DISCOMs, leading to tariff increases for electricity consumers. 
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What is the clean energy transition plan? 

 Retirement of specific installed generation capacity in 
TPPs - Based on key performance parameters such as efficiency, 
coal consumption, technological obsolescence, age, progressive 
retirement of 36 GW of installed generation capacity in 211 TPPs 
has been outlined. 

 High-Efficiency-Low-Emission (HELE) TPPs- The 
utilization of HELE TPPs can be increased to cope up with the 
shortfall in baseload electricity generation. 

 Nuclear power - The Nuclear Power Corporation of India 
Limited’s (NPCIL) construction of 11 nuclear power plants with a 
total generation capacity of 8,700 MW will supply 24x7 power 
without any CO2 emissions. 

What are the expected benefits out of this plan? 

 The total installed capacity of TPPs operated by utilities will 
increase even after the retirement of obsolete TPPs. 

 TPPs to be retired saves specific coal consumption and water 
requirement leading to reductions in electricity tariffs. 

 The combined thermal and nuclear capacity of 235 GW can meet the baseload requirement (80% of peak 
demand) during the evening peak in FY 2029-30 without expensive battery storage. 

 India’s power generation from TPPs is expected to reduce from the level of 71% to 57% of the total electrical 
energy during FY 2029-30. 

 Consequently, total CO2 emissions from the power sector will go down. 

 HELE TPPs minimise the emissions of particulate matter (PM), SO2, and NO2. 

 The installation of high-efficiency electrostatic precipitators can remove 99.97% of the PM pollution. 

 This plan demonstrates India’s commitment to climate change mitigation by optimising the use of our land, 
coal, water, and financial resources with indigenous technology. 

What clean energy commitments have been made by India? 

 India made commitments to increase renewable energy installed capacity to 450 GW by 2030 

 It aims to implement a National Hydrogen Energy Mission to scale up annual green hydrogen production to 1 
MT by 2030. 

 The government has announced to begin a Production Linked Incentive Scheme to add 10 GW solar PV 
manufacturing capacity by 2025. 

 It has announced to create 15 MMT production capacity of compressed biogas by 2024, 

 The government aims to achieve 20 per cent ethanol blending in petrol by 2025-26. 

 It also promotes energy efficiency in agriculture, buildings, industry and transport to reduce the country's 
emissions intensity of GDP by 33-35 per cent over 2005 levels by 2030. 

5.2 Hydrogen Fuel Economy  

Why in news? 

Indian Prime Minister recently announced the National Hydrogen Mission. 

What is the National Hydrogen Mission? 

 Budget 2021 found mention of Hydrogen Energy Mission in 2021-22 for generating Hydrogen from green power 
sources. 

 Accordingly, the Ministry of New and Renewable Energy (MNRE) has drafted a National Hydrogen Energy 
Mission. 

 It aims to scale up Green Hydrogen production and utilization across multiple sectors. 
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How is the current hydrogen production? 

 Hydrogen is emerging as an important source of energy since it has zero carbon content and is a non-polluting 
source of energy. 

 But the current global production of hydrogen of about 80 million metric tonnes, is almost wholly 
produced through fossil fuels. 

 It uses 6% of global natural gas and 2% of coal, and contributes 830 million tonnes of CO2. 

What are the favourable factors for green hydrogen? 

 All-year sunshine - Most parts of India receive 
4-7 kilowatt-hour of solar energy/sq. m/day. 

 Green hydrogen is aided by: 

1. Global energy transition toward 
renewables 

2. Declining costs 

3. Breakthroughs in technology - 
electrolyzer capacity projects 

4. High carbon taxes 

What are the challenges? 

 A lot of energy for the electrolysis of water is 
needed. 

 Unless this electricity is produced with a zero-carbon footprint, it defeats the key aspect of ‘green’ hydrogen. 

What are the advantages? 

 Transform India from an energy-deficient to an energy-rich country. 

 Make India a net exporter of energy. 

 Play a key role in decarbonization efforts. 

 Significantly reduce import dependence– India spends $160 billion on imports of crude oil, liquified natural 
gas, coal and fertilizer. 

 Solar-to-hydrogen also solves an intermittence problem, as hydrogen substitutes the need for battery storage. 

What are the possible applications? 

 Transportation, including trucks, buses, cars and rail. 

 Feedstock for fertilizers, chemicals and refineries. 

 Decarbonizing buildings and decarbonizing high-heat industries such as steel-making. 

 Hydrogen fuel cells – A key complement to batteries. 

 Grid-scale storage solutions and feedstock for ammonia production(thus eliminating the need for natural gas). 

 Blending hydrogen with natural gas in city gas pipelines reduces the import of natural gas. 

What are the interventions so far? 

 The cost of green hydrogen made by electrolysis is estimated to be around Rs.350 per kg.The  Centre plans to 
bring it down to Rs.160 per kg by 2029-30. 

 Plans for green hydrogen consumption obligation (GHCO) in fertilizer production and petroleum refining; 
similar to renewable purchase obligations (RPO). 

 The draft Electricity Rules, 2021have allowed green hydrogen purchase to help meet RPOs. 

 Plans to callbids for 4 GW electrolyzer capacity. 

 Extending the PLI (Production Linked Incentive) scheme for manufacturing electrolyzers. 

 NTPC Renewable Energy is setting up India’s largest solar park of 4.75 GW in Gujarat, with plans to make green 
hydrogen on a commercial scale. 
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 NTPC has also called bids for setting up a pilot project for mixing green hydrogen with natural gas for the city 
gas distribution network. 

 Besides, Reliance Industries Ltd has recently announced plans to build large-scale, low-cost and high-efficiency 
electrolyzers as part of its $10 billion renewables push. 

What lies ahead? 

 An enabling policy framework. 

 A nudge to increase demand for green hydrogen. 

 Infrastructure development, such as of pipeline networks and last-mile connectivity. 

 Facilitating private capital to participate in the scaling-up effort. 

5.3 All about Green Hydrogen 

What is the issue? 

As the green energy movement grows, Indian companies are on a mission to adopt green hydrogen, the cleanest form of 
energy in the world. 

What is green hydrogen? 

 Green hydrogen is produced by splitting water into hydrogen and oxygen using an electrolyzer powered by 
electricity from green energy sources such as wind and solar.  

 When burnt, it gives out water vapour, with no residue or climate-harming impact. 

 This ensures no greenhouse gas emissions as the only by product of this process is oxygen, making it a great 
replacement for carbon emitting fuels. 

What is green energy so significant? 

 India’s current grey hydrogen production is six million tonnes per annum, which is around 8.5% of global annual 
production. 

 As of now, 75% of India’s energy demand is met by coal and oil, including imports which is expected to increase. 

 The green hydrogen, being a sunrise sector, must be tapped to tackle the 
dependence on fossil fuel and take greater advantage of India’s solar 
capacity. 

 Green hydrogen is a crucial weapon in India’s arsenal to fight climate 
change as it improves the long-term energy storage capabilities of 
renewable energy. 

 It is also the most promising solution to decarbonise sectors like cement, 
steel, and refineries. 

 Hydrogen can provide the lowest-cost decarbonization solution for over a fifth of final energy demand by mid-
century contributing a cumulated reduction of 80Gt of CO2 and is thus an essential solution to reach the 1.5°C 
climate scenario. 

 Since hydrogen is the cleanest fuel, it can help India in achieving the target of net-zero carbon emissions by 
2070. 

What steps have been taken to boost green hydrogen in India? 

 Ministry of New and Renewable Energy (MNRE) has been supporting a broad based R&D programme on 
Hydrogen Energy and Fuel. 

 With respect to transportation, major work has been supported to Banaras Hindu University, IIT Delhi, and 
Mahindra & Mahindra resulting in the development of internal combustion engines and vehicles that run on 
hydrogen fuel. 

 Two hydrogen refuelling stations have been established (one each at Indian Oil R&D Centre, Faridabad and 
National Institute of Solar Energy, Gurugram). 

 India has already taken the first step with the Indian Oil Corporation floating a global tender to set up two green 
hydrogen generations units at the Mathura and Panipat refineries. 
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 National Hydrogen Energy Mission which was proposed in the Budget Speech 2021-22 aims to develop 
India into a global hub for manufacturing of hydrogen and fuel cells technologies across the value chain. 

 A production linked incentive (PLI) scheme was announced in the budget 2021-22. 

 National Hydrogen Energy Mission document  was drafted by 
MNRE to scale up Green Hydrogen production and utilization 
across multiple sectors, including transportation 

What are the challenges? 

 The major challenge in the electrolysis of water using renewable 
energy is the cost, particularly, the cost of the electrolyser (the 
device that splits water). 

 Only a handful of Indian companies manufacture electrolysers. 

 According to The Energy and Resources Institute (TERI), the 
cost of green hydrogen production is $5-$6 per kg. 

 Another challenge is the efficiency of the electrolysers i.e. how much electricity it consumes to produce a kg of 
hydrogen. Today, it is 55 kWhr per kg of hydrogen. 

 Absence of dedicated government policy and lack of public awareness have been significant barriers in India’s 
hydrogen economy. 

How can the green hydrogen production be ramped? 

 Green hydrogen prices to come down to at least $2 per kg but this reduction in prices requires manufacturing 
electrolysers on a much larger scale in India. 

 Government funding and long-term policies that attract private investments within the standards and a 
progressive compliance framework are essential to boost green hydrogen. 

 A few key sectors with low transition costs, such as refineries, fertilizers and natural gas, should be mandated 
to use hydrogen (green purchase obligation or GPO) to bring down costs as part of near-term goals. 

 Shipping, aviation, energy storage and solutions towards power intermittency should be mandated to use green 
hydrogen in the long run. 

 With its abundant and cheap solar energy, India has the upper hand to tap into these investments and lead 
global efforts in transitioning to green hydrogen. 

5.4 Hydrogen Fuel Technology 

Why in news? 

Hydrogen fuel cell technology is emerging globally as a valuable multisector alternative for fossil fuels. 

What is the need for the push towards alternative energy sources? 

 Combating climate change 

 Preventing the ecological degradation 

 Reaching the net-zero emissions goal in the next few decades 

 Reducing the carbon footprint 

What is the fuel cell technology? 

 A fuel cell uses the chemical energy of hydrogen or other fuels to cleanly and efficiently produce electricity. 

 If hydrogen is the fuel, the only products are electricity, water, and heat. 

 Working- Fuel cells work like batteries, but they do not run down or need recharging. 

 They produce electricity and heat as long as fuel is supplied. 

 A fuel cell consists of two electrodes—anode and cathode sandwiched around an electrolyte. 

 A fuel, such as hydrogen, is fed to the anode, and air is fed to the cathode. 

 The electrons go through an external circuit, creating a flow of electricity. 
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 The protons migrate through the electrolyte to the cathode, where they unite with oxygen and the electrons to 
produce water and heat. 

What are fuel cell electric vehicles (FCEVs)? 

 Fuel cell electric vehicles (FCEVs) are powered by hydrogen. 

 FCEVs use electricity to power an electric motor but instead of using electricity through batteries, FCEVs 
generate electricity using a fuel cell stack powered by hydrogen, which is stored on-board. 

 FCEVs are among the cleanest modes of 
transportations as they release no harmful 
emissions, and only emit water vapour and warm 
air. 

 With future technical enhancements, there will be 
a forecasted improvement in overall WTW (well-
to-wheel) efficiency for FCEVs which is pegged at 
around 30–35 % today. 

 Benefits 

o Achieve energy security 

o Fulfill de-carbonisation goals 

o Possess higher energy density (more 
energy per unit mass) 

o Require shorter fuelling durations 

o Have long-range applications that are not viable with battery electric vehicles because of the constraints 
of LI-Ion batteries 

o Inherent renewability component 

o Helps in reducing greenhouse emissions 

o No emissions and environmental friendly 

What are the challenges? 

 Hydrogen technology is still at a very nascent stage in the country, and there is limited infrastructure and scale 
of hydrogen dispensing units available. 

  This makes the acquisition and total cost of ownership for FCEVs higher. 

 Most hydrogen production methods deployed today rely on fossil fuels. 

What is the road ahead? 

 The government incentives and localisation of core aggregates are likely to reduce costs and improve the overall 
economics of FCEV. 

 The newly introduced National Hydrogen Energy Mission Programme aims to bring open access to renewable 
energy and increase the production of green hydrogen. 

 With these positive steps, one can expect a decisive move towards a sustainable future of mobility, with hydrogen 
fuel cell technology playing a predominant role across segments, in public transport, commercial vehicles, and 
passenger vehicles. 

5.5 The Government’s Green Hydrogen Policy 

Why in news? 

The Centre has notified the green hydrogen and green ammonia policy aimed at boosting the domestic production of 
green hydrogen to 5 million tonnes by 2030 and making India an export hub for the clean fuel. 

How is the policy set to boost domestic production of green hydrogen production? 

 Free power transmission- The new policy offers 25 years of free power transmission for any new renewable 
energy plants set up to supply power for green hydrogen production before July 2025. 
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 It will be possible to set up a solar power plant in Rajasthan to supply renewable energy to a green hydrogen 
plant in Assam and would not be required to pay any inter-state transmission charges. 

 Change from grey hydrogen- The move is likely more economical for key users of hydrogen and ammonia 
such as oil refining, fertiliser and steel sectors which currently use grey hydrogen or grey ammonia produced 
using natural gas. 

 Boost for exports- Port authorities will provide land at applicable charges to green hydrogen and green 
ammonia producers to set up bunkers near ports for storage prior to export. 

 It is noted that Germany and Japan could be key markets for green hydrogen produced in India. 

What incentives were provided under the policy? 

 Single portal- The government is set to provide a single portal for all clearances required for setting up green 
hydrogen production. 

 Parking the surplus- It also provides a facility for producers to bank 
any surplus renewable energy generated with discoms for upto 30 days 
and use it as required. 

 Grid connection- The power ministry has also said that energy plants 
set up to produce green hydrogen/ammonia would be given 
connectivity to the grid on a priority basis. 

 Renewable energy at concession- Power distribution companies 
may also procure renewable energy to supply green hydrogen 
producers at a concessional rate which will only include the cost of 
procurement, wheeling charges and a small margin as determined by 
the state commission, under the new policy. 

 RPO fulfillment- Such procurement would also count towards a state’s Renewable Purchase Obligation 
(RPO). 

What lies ahead? 

 The government is set to come out with mandates requiring that the oil refining, fertiliser and steel sectors 
procure green hydrogen and green ammonia for a certain proportion of their requirements. 

 It was previously noted that the mandate for the refining sector could start at 15-20% of the sectors total 
requirement. 

5.6 Meeting Green Targets through Biomass 

What is the issue? 

Biomass can be an effective means to raise the green footprint but there are some issues that need to be resolved. 

Why Biomass? 

 Green energy is not only about solar and wind, but about biomass too. 

 Biomass today is an important fuel in many countries, especially for cooking and heating in developing countries 

 Over the years, its use as fuel for transportation and electricity generation has been increasing. 

 India’s focus on this segment of green energy comes from the statements made by the Prime Minister at the 
recently held COP26 summit “India will reach its non-fossil energy capacity to 500 GW by 2030.” 

What does the government policy say? 

 Old policy (2017)- Earlier, the government had issued a policy on biomass utilization for power generation 
through co-firing in coal-based power plants. 

 The government had advised coal-based thermal power plants, (except ball and tube mill, power generation) to 
endeavor to use a 5-10% blend of biomass pellets. 

 Primarily the pellets are made of agro residue along with coal after assessing the technical feasibility and safety 
aspect. 

 Modified policy (2021) – Earlier policy was revised because it was an advisory without any mandatory use 
of biomass. 
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 However the government now pushes for mandatory use of biomass co-firing. 

 But concerns remain on successful implementation since it is a policy and not a regulation. Making it mandatory 
may not mean much. 

What does the revised policy recommend? 

 Mandating all thermal power plants to use 5% blend of biomass pellets made, primarily, of agro residue along 
with coal with effect from one year of the date of issue of this guideline. 

 This will increase to 7% (except for those having Ball & Tube mill the use of biomass remain 5 percent) with 
effect from two years after the date of issue of this order and thereafter. 

 Minimum contract period for procurement of biomass pellets by generating utilities shall be for 7 years 

 This helps in avoiding delays in awarding contracts to generating companies every year and also to build up a 
long-term supply chain. 

 Provisions related to tariff determination and scheduling: 

o For projects set up under Section 62 of the Electricity Act 2003, the increase in cost due to co-firing of 
biomass pellets shall be passed through in Energy Charge Rate (ECR). 

o Energy Charge means a charge levied on the consumer based on the quantity of electricity 

o For projects set up under Section 63 of the Electricity Act 2003, the increase in ECR due to biomass co-
firing can be claimed under Change in Law provisions. 

o Such additional impact on ECR shall not be considered in deciding Merit Order Despatch (MOD) of the 
power plant. 

o Obligated Entities such as Discoms can meet their Renewable Purchase Obligations (RPO) by buying 
such generation of co-firing. 

What are the advantages of utilizing biomass for power generation? 

 Curtail Stubble burning – The Power Ministry has already set up the National Mission on the use of Biomass 
in coal-based thermal power plants, to address the issue of stubble burning and to reduce carbon footprints of 
thermal power generation. 

 Around 53,000 tonnes of biomass was utilized as green fuel in power plants so far. 

 This is expected to curtail air pollution in northwest India as well as prevent loss of fertility of agricultural land 
and provide a sustainable income source for farmers, suppliers, and biomass fuel manufacturers. 

 The current availability of biomass in India is estimated at 750 million tonne annually. The estimated surplus 
biomass availability is at about 230 million tonne annually covering agricultural residues. 

What hinders its successful implementation? 

 It will be successful only if it finds full acceptance among the stakeholders, particularly power generation 
companies and distributors. 

 Price of biomass - Procurement of biomass, as well as right price and quality, are the most critical aspect. 

 State power generation companies will be able to manage the increase in cost due to biomass pellet co-firing by 
claiming under Change in Law provisions. 

 For Independent power producers a clarity on the regulatory mechanism of pass-through for open capacity is 
needed. 

 Supply chain – There is a need to establish a proper supply chain and ensure the adequacy of stock to achieve 
the 5% requirement 

 The requirement increases to 7% from the second year. 

 Cash flow –The Independent power producers (IPPs) are already under stress due to distribution utilities 
defaulting on payments. Due to this transition, IPPs will face an additional cash flow burden 

 Legal backup - Electricity is de-licensed and the Union Power Ministry without the backing of any Act may 
not have the necessary means to enforce mandatory use of biomass. 

 Only the Central Pollution Control Board or the Bureau of Energy Efficiency have power/supporting acts that 
could enable them to put a mandatory condition. 
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What needs to be done? 

 A mandatory condition in Energy Conservation Act amendment which the Power Ministry is planning for. 

 The Ministry will need to issue a model agreement for the procurement of biomass and create a procurement 
portal. 

 Till all the issues are resolved, the fear is that this effort also may end up being just another initiative of the 
government. 

5.7  Advancement of Ethanol Blending Target 

Why in news? 

The Union Cabinet has advanced the target for achieving 20% ethanol blending in petrol by five years. 

What is the biofuel policy? 

 Biofuels are a class of renewable energy derived from living materials. 

 The National Biofuel Policy, introduced in 2018 was aimed at reducing 
dependence on imports by encouraging fuel blending. 

 The National Biofuel Coordination Committee (NBCC) headed by Union 
Minister for Petroleum and Natural Gas is the agency to coordinate the 
blending programme. 

 Categorisation of biofuels- The policy categorises biofuels as 

o Basic Biofuels- First Generation (1G) bioethanol & biodiesel 

o Advanced Biofuels- Second Generation (2G) ethanol, municipal solid waste to drop-in fuels 

o Third Generation (3G) biofuels- Bio-CNG. 

 Scope of raw material- The policy expands the scope of raw material for ethanol production by allowing use 
of Sugarcane juice, sugar containing materials, starch containing materials, damaged food grains, etc. 

 Use of surplus food grains- The Policy allows use of surplus food grains for production of ethanol for 
blending with petrol with the approval of National Biofuel Coordination Committee. 

 Supply chain mechanism- The policy encourages setting up of supply chain mechanisms for biodiesel 
production from non-edible oilseeds, Used Cooking Oil, short gestation crops. 

What amendments have been made? 

 The most important amendment has been advancing the 20% blending date by five years from Ethanol Supply 
Year (ESY) 2030 to 2025-26. 

 It provided for the introduction of more 
feedstock for production of biofuels. 

 It has also proposed for the production of 
biofuels under the ‘Make in India’ 
programme in Special Economic Zones, 
Export Oriented Units. 

 It also permits to export the biofuels in 
specific cases. 

 Apart from addition of new members to 
the NBCC, the Committee has now been 
given the permission to change the policy 
which it earlier lacked. 

What does advancing the blending target mean? 

 India would require a consistent supply of 1,500 crores litres of ethanol annually. 

 Import reduction- The blending programme will reduce the crude oil import bill. 

 Eco-friendly- It provides scope to allow consumers access to environment friendly fuel 
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 Diversification- It would help sugar mills diversify their portfolios faster from just sugar production and 
become self-reliant in paying cane-growers. 

 Self reliance- It has the potential to change the face of the sugar industry and make it self-reliant. 

 Employment and technology- The amendments will also attract and foster developments of indigenous 
technologies which will pave the way for the Make in India drive and thereby generate more employment. 

What are the roadblocks ahead? 

 Many cooperative sugar mills have complained about a fund crunch. 

 Banks are reluctant to finance sugar mills given their weak balance-sheets. 

 As a way out, mills have asked for tripartite agreements between OMCs, banks and cane suppliers to clear 
payments within 21 days. 

5.8 Flex-Fuel Vehicles 

Why in news? 

The government has advised carmakers to start making Flex Fuel Strong Hybrid Electric Vehicles (FFSHEV). 

What are flex fuel vehicles? 

 Flex fuel vehicles (FFV) are capable of running on 100% petrol or 100% bio-ethanol or a combination of both. 

 Flex Fuel Strong Hybrid Electric Vehicles (FFSHEV) essentially houses an electric motor which powers the 
vehicle alongside the traditional petrol engine. 

 Such vehicles are yet to be made widely available in world markets. 

How are they different from existing vehicles? 

 Dual fuel vehicle means the engine uses two fuels (gas and diesel) at the same time 

 Bi Fuel means the engine could run on either fuel separately. 

 FFV is capable of running on either petrol or ethanol or a combination of both hence it is a synthesis of Dual 
fuel vehicle and Bi fuel vehicle. 

 The entire automobile sector in Brazil runs on flex-fuel engines. 

What are the advantages of FFV? 

1. Import substitutes 

2. Cost effective 

3. Indigenous   

4. Pollution-free 

5. Increases engine performance 

6. Excellent lubricity 

What government standard prescribes for blending? 

 Bio-ethanol contains less energy per litre than petrol 

 However the calorific value will become on par with petrol with use of advanced technology. 

 A litre of petrol sold in India has an average of 8% ethanol content even though oil marketing companies have 
clearance to do 10% (E10) blending. 

 All vehicles manufactured in India are tuned for E10. They will not be able to run on higher ethanol content 
beyond 10%. 

Why is government of India pushing for FFVs? 

 In FY21 India’s oil import bill stood at $62.7 billion. 

 To make matters worse, the rupee is at its weakest level in last three financial years. 

 The government is desperate to bring down the oil import bill by creating fuel substitutes like ethanol, hydrogen 
and electricity. 
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 Even a push till the E20 level can result in savings of $4 billion per annum. 

 This is possible only if flex-fuel vehicles are made available in the market. 

 Also, FFVs will also help the government meet its commitments when it comes to reducing emission. 

To what extent will FFVs help in cutting emission? 

 By hitting E20 

o Carbon monoxide emissions were 50% lower in two-wheelers and 30% lower in four-wheelers 
compared to petrol. 

o Hydrocarbons were lower by 20%. 

 E20 blending will result in drop in fuel efficiency by nearly 6-7% in 4 wheelers designed for E0 and calibrated 
to E10. 

How does auto industry view this policy? 

 Auto parts that come in contact with higher ethanol content have to be replaced with a compatible product to 
avoid corrosion. 

 So higher blending of ethanol increases manufacturing costs of vehicles. 

 Automotive companies say that they are ready to move with E20 by 2025. 

5.9 How India can give a Boost to Biofuels? 

What is the issue? 

While electric vehicle or hydrogen fuel cell based transportation may be the mainstream in the long run, biofuel is 
expected to play an important role in the near future. 

What is the status of India’s transportation sector? 

 India’s transportation sector contributes about 10% of total national greenhouse gas (GHG) emissions. 

 Out of that, road transportation contributes about 87% of the total emissions. 

 Transport Minister Nitin Gadkari has announced that flex-fuel engines will be made mandatory in the coming 
days. 

What are the challenges in pushing towards the idea of flex-fuel auto-engine? 

 Availability of feedstock- We do not have the feedstock even for 20% blending ratio. 

 Currently, the supply is enough to meet about 8.5% blending ratio. 

 The government has decided to step up domestic manufacture of biofuels 
by 10%every year 

 It has advanced the target of blending 20% ethanol in petrol to 2025, from 
2030 but there is no way that the target can be achieved by 2025. 

 Low quality food grains- India is using its large inventory of foodgrains 
of low quality (due to improper storage) to produce biofuel. 

 Earlier, these food grains were used for fodder for animals but the tendency 
is now to use them for producing ethanol. 

 This is not a sound idea as these foodgrains were procured at higher prices. 

How is Biodiesel produced? 

 Biodiesel production involves four distinct stages 

1. Cultivation of oilseeds bearing plants from which seeds would be harvested 

2. Trading of seeds which involves procurement of seeds from the individual farmers and selling them to the 
processing factories; 

3. Oil extraction from the seeds and transforming the extracted oil to biofuel through the process of trans-
esterification 

4. Blending this biofuel with the petrol/diesel and its disposal to individual consumers through retail outlet 
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 India’s biofuel programme is now focussing on adopting second generation biofuel process which uses non food 
feedstocks such as crop residue. 

 Only two bio-refineries with capacity of 5 lakh litres/day of ethanol from spoilt and surplus foodgrain have been 
constructed by Indian Oil Corporation out of the 12 new bio-refineries to be built across 11 States in the country.  

What efforts have been taken in the biofuel sector? 

 Production - The government has an ambitious plan to triple the production of biofuels in four years. 

 Ethanol Blended Petrol (EBP) programme was launched in 2003 to promote the use of alternative and 
environment friendly fuels and to reduce import dependency for energy requirements. 

 Policy - The recently-approved National Biofuel Policy 2018 pushes for a new biofuel strategy. 

 It is aimed at raising ethanol doping of petrol to 20% by 2025 

 Refineries - Biofuel refineries would deploy second-generation technology. 

 Government is offering subsidised credit, viability gap funding and relatively higher purchase prices for ethanol 
produced by these plants. 

 The GST has been trimmed from 18% to 5% on ethanol and from 12% to 5% on biodiesel. 

 Sugar industry - The sugar industry has already been permitted to produce ethanol. 

 The mills are incentivised to set up biofuel refineries with liberal government assistance. 

 The government has also fixed a higher procurement price (more than the price for that manufactured from the 
byproducts like molasses )for the ethanol drawn directly from cane juice. 

What is the best option? 

 Construction of bio refinery- To have a long-term solution to stubble burning in northern India, notably 
Punjab, Haryana and Western UP, the idea is to construct a bio-refinery so that the same can use crop residue 
to produce ethanol. 

 But, no plant has come up so far as it may not be economically viable given the current taxes/incentives schemes. 

 Incentive to farmers- The farmers have to be given enough incentive to bring the crop residue to the 
proposed plant after harvest. 

 Yield maximisation- Most countries have undertaken genetic engineering on the crops so that the yield is 
maximised. 

 In the case of Brazil, most of its ethanol is produced from sugarcane directly for efficient extraction. 

 Using used oil and crop residue for biofuel can supplement biofuel production, but can never fulfil the target 
what India needs if it wants to replicate Brazilian experiment with biofuel. 

 Government support- Support for feedstock producers as well as the biofuel production value chain for a 
sustained 3-5 years is needed if the sector has to take off. 

6. GOVERNMENT INTERVENTIONS 

6.1 Recognition of Community Forest Rights 

Why in news? 

The Chhattisgarh government has become only the second state in the country to recognise Community Forest Resource 
(CFR) rights of a village inside a national park. 

What is a Community Forest Resource? 

 The community forest resource area is the common forest land that has been traditionally protected and 
conserved for sustainable use by a particular community. 

 The community uses it 

o to access resources available within the traditional and customary boundary of the village 

o for seasonal use of landscape in case of pastoralist communities 
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 Each CFR area has a customary boundary with identifiable landmarks that may include forest of any category – 
revenue forest, classified & unclassified forest, deemed forest, DLC land, reserve forest, protected forest, 
sanctuary and national parks etc. 

What are Community Forest Resource rights? 

 The Community Forest Resource rights are provided under the Scheduled Tribes and Other Traditional Forest 
Dwellers (Recognition of Forest Rights) Act. 

 It provides for recognition of the right to “protect, regenerate or conserve or manage” the community forest 
resource. 

 It allows the community to formulate rules for forest use by itself and others and thereby discharge its 
responsibilities. 

 CFR rights, along with Community Rights which include nistar rights and rights over non-timber forest products 
ensure sustainable livelihoods of the community. 

 These rights give the authority to the Gram Sabha to adopt local traditional practices of forest conservation and 
management within the community forest resource boundary. 

What is the significance of the recognition of CFR rights? 

 To undo the historic injustice meted out to forest-dependent communities due to curtailment of their customary 
rights over forests 

 To recognize the community’s right to use, manage and conserve forest resources 

 To legally hold forest land that these communities have used for cultivation and residence 

 To underline the integral role that forest dwellers play in sustainability of forests and in conservation of 
biodiversity 

 To make forest dwellers a part of management of the protected forests using their traditional wisdom 

What about Chattisgarh’s recognition? 

 The Chhattisgarh government recognised, for the first time, the community forest resource (CFR) rights of a 
village located inside a national park. 

 The CFR rights of Gudiyapadar hamlet comprises of 403 hectares of forest area and consists of four reserved 
forest compartments inside the Kanger Ghati National Park. 

 According to the Chhattisgarh government, it has recognised more than 4,000 CFR titles till mid-May. 

 Kanger Ghati National Park is the second national park, after Simlipal in Odisha, where CFR rights have been 
recognised. 

6.2 Looking Beyond the Forest Rights Act 

What is the issue? 

The Forest Rights Act (FRA) has been in existence for 15 years but many forest dwellers across India are in vulnerable 
condition due to improper implementation of FRA. 

What is Forest Rights Act? 

 The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006 or FRA 
was a landmark legislation that sought to restore the rights of forest dwellers over land, community forest 
resources and habitats, and the governance and management of forests. 

 It concerns the rights of forest-dwelling communities to land and other resources, denied to them over decades 
as a result of the continuance of colonial forest laws in India. 

 The Act grants legal recognition to the rights of traditional forest dwelling communities, partially correcting the 
injustice caused by the forest laws. 

What is the significance of FRA? 

 The community forest titles enable all the villagers, including landless people, to access, use and sell minor forest 
produce and use other forest resources contributing to their livelihood. 
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 The FRA has the potential to restore the rights of forest dwellers over at least 100 million acres of forest land in 
one-fourth of the villages across the country. 

 There are evidences that after recognition of community forest rights, the household incomes from bamboo 
harvesting have increased. 

 There are possibilities of reverse migration and reduced forest fires due to regular patrolling and monitoring by 
the villagers and promotes sustainable management of forests. 

What is the implementation status of FRA? 

 The Supreme Court ordered the eviction of Scheduled Tribes (STs) and Other Traditional Forest Dwellers 
(OTFDs) across 16 States, whose claim as forest-dwellers has been rejected under the Forest Rights Act. 

 The court directed that the eviction be carried out by July 24, 2019. 

 The forest land claims of these tribes and forest-dwellers are mostly rejected by the States. 

 Being poor and illiterate, living in remote areas, they do not know the appropriate procedure for filing claims 
and the rejection orders are not even communicated to these communities. 

 The order was stayed by the Supreme court after the Centre moved the apex court to modify the former order 

 The Ministry of Tribal Affairs is the implementing agency whereas the role of the Forest Department in 
granting titles is crucial because the lands claimed are under its jurisdiction. 

 As on April 30, 2020, the Ministry of Tribal Affairs had received 42,50,602 claims (individual and community), 
of which titles were distributed to 46% of the applicants. 

What are the issues in implementation? 

 Non-compliance of the procedure- The process of constitution of a Forest Rights Committee comprising 
members from within the village by conducting a Gram Sabha with two-thirds of the members present is not 
followed in many places. 

 These committees were mostly constituted by the Panchayat Secretaries upon the directives received from 
District Magistrates at short notice. 

 Lack of Transparency- The nominations for members for the taluk-level and district-level committees were 
not transparent. 

 Women rights- The FRA provides for equal rights in titles issued under the Act for women but on the ground 
level, women were hardly visible in this regard. 

 Proofs of evidence - In the initial stages of implementation, there was insistence on satellite images as 
evidence while other admissible proofs were ignored, as happened in Gujarat resulting in mass rejections of 
claims. 

 Issues in confirmation of the award- In some villages around Bastar, Chhattisgarh, the plots claimed and 
the documents confirming the award did not match. 

 Besides, the extent of land that was awarded was far smaller than what was claimed. 

 Non- expansion of other welfare schemes- Various welfare and developmental schemes of the Rural 
Department were not extended to the tribal people who received documents of land possession under the FRA 
despite the directives issued by the Ministry. 

 Poor awareness- Poor awareness levels among the tribal people proved to be a drawback especially in the 
scheduled areas which are remotely located. 

 Decline in the quality of forest produce- The tribals possess lands (including the lands recognised under 
the FRA) that are small, of poor quality, infertile without irrigation facilities thus forcing them to look for other 
sources of livelihood. 

 In Chhattisgarh, earnings from activities such as collection of tendu leaves for rolling local cigars were affected 
when there was an influx of labourers from Bihar who were willing to work for low wages. 

 Lack of coordination- The biggest challenge throughout the country has been a lack of coordination between 
tribal, forest and revenue departments at the local level. 

 Myths of disappearance of tigers- The number of tigers has only gone up after the FRA came into the 
picture. 
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 For example, after giving forest titles to the Soliga tribal community in the BRT Hills of Karnataka, a 2013 
government estimate shows tiger density to be 11.3 tiger/100 sq km, making it second only to Kaziranga. 

What is the way forward? 

 The involvement of NGOs is needed, as in Dang district of Gujarat, NGOs made a difference by hand-holding 
the beneficiaries at every step. 

 The livelihoods of the locals would improve if horticulture practices are promoted in addition to bamboo and 
aloe vera plantations with an assured market. 

 A popular recommendation is medical and ecotourism along the lines of the Kerala model. 

 Provision of skill-based education with assured jobs on a large scale in proportion to the demand would prevent 
migration of youths to urban areas. 

 There needs to be a push on every possible aspect of their socioeconomic life by implementing the schemes and 
programmes in letter and spirit across the country. 

 It is critically important for the state machinery to create a favourable for the Gram sabhas to exercise rights 
recognised under the FRA. 

 The MoTA database can be upgraded to build a consistent, uniform and transparent implementation of FRA. 

 One way forward could be to induct people who are sensitive to the cause of tribal people in the decision-making 
process at every stage. 

6.3 Star Rating for Faster Green Clearance to Projects 

What is the issue? 

A proposal by the Union Environment Ministry to rank and incentivise States on how quickly they could give 
environmental clearances to projects has drawn fire from environmentalists. 

What is EIA? 

 UNEP defines Environmental Impact Assessment (EIA) as a tool used to identify the environmental, social and 
economic impacts of a project prior to decision-making. 

 EIA was introduced in India in 1978 with respect to river valley projects. 

 The EIA in India is statutorily backed by the Environment Protection Act, 1986. 

 Aim- The objectives of EIA is 

o to predict environmental impacts at an 
early stage in project planning and design 

o to find ways to reduce adverse impacts 

o to shape projects to suit the local 
environment 

o to present the predictions and options to 
decision-makers 

 Benefits- By using EIA both environmental and 
economic benefits can be achieved, such as 

o reduced cost 

o reduced time of project implementation and design, 

o avoid treatment/clean-up costs 

How does it work? 

 Categorisation of projects- The environmental clearance process is needed for 39 types of projects listed in 
EIA notification of 2006 including, mining of minerals, building of airports and townships, installation of 
thermal power plants, etc., 

 Category A projects require mandatory environmental clearance at the central level, and category B projects are 
reviewed at the state level by the SEIAAs. 
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 The SEIAAs classify category B projects into B1 and B2, with the latter not requiring an environmental impact 
assessment to be carried out in order for clearance to be granted. 

 Those in the B2 category have to meet a 
separate set of parameters for clearance. 

 Clearance procedure- The assessment 
is carried out by an Expert Appraisal 
Committee (EAC) which consists of 
scientists and project management 
experts. 

 The EAC frames the scope of the EIA study 
and a preliminary report is prepared. 

 The report is published, and a public 
consultation process takes place. 

 During consultation, objections can be 
heard including from project-affected 
people. 

 The EAC can then make a final appraisal 
of the project which is forwarded to the 
regulatory authority (MoEFCC). 

 The regulatory authority is ordinarily 
obliged to accept the decision of the EAC. 

What is the star-rating system proposed by the Union Environment Ministry? 

 The star rating system proposed is to rank and incentivise State Environment Impact Assessment Authorities 
(SEIAA) on how quickly and efficiently they can accord environmental clearances. 

 It spells out 7 criteria to rate SEIAAs which includes how quickly the EC is granted, site visits, and percentage 
of EC proposals disposed of within six months, among others. 

 On a scale of 7, an SEIAA gets more points for granting a clearance in less than 80 days than for within 105 days 
and no marks for more. 

 SEIAAs can earn up to one point each for six of the criteria and up to two points for the remaining one. 

 A score of seven or more would be rated five star and the SEIAAs will be rated every six months. 

Why the rating system is being criticised? 

 Oversight by SEIAAs -It could lead to oversight by the SEIAAs in granting environmental clearance. 

 Pressurise for a speeder process- The system will ensure that the SEIAA’s aim will be to clear projects in 
the shortest possible time frame. 

 Seeking additional data- Penalising SEIAAs for seeking additional information more than once could lead 
to them granting clearances with inadequate data, since seasonal changes also impact the biodiversity profile of 
a certain area. 

 Fake competition- It also creates artificial competition between states, which may result in industries locating 
in states that offer environmental clearance quicker. 

 Pro-business- The pressure of speed, efficiency and incentivisation might skew the environmental governance 
and make it pro-business. 

What is the Ministry’s response? 

 The Environment Ministry has said that the intention is not to hasten clearances but accelerate the pace of 
decision making. 

 Rather than files being sent back for every query, all objections must be compiled and addressed at one go. 

 State committees are currently hampered by having too few independent experts, quicker decision-making 
benefits everyone. 

 It is said that both the industrialists and States will gain from faster clearance of projects. 
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What other changes were made to the environmental laws recently? 

 In 2020, the environment ministry proposed to amend the EIA notification to allow the grant of ex-post 
facto clearance for several projects, as well as exempting others from the purview of an assessment and public 
consultation. 

 In 2021, the ministry proposed several amendments to the Forest (Conservation) Act that would relax 
permits for economic activities within forest areas. 

 In 2021, the ministry sought to amend Coastal Regulation Zone (CRZ) Notification, 2019, to exempt 
oil and natural gas exploration and development activities from obtaining mandatory clearances. 

 In 2022, the government tabled amendments to the Biological Diversity Act which proposed to reduce 
pressure on wild medicinal plants by encouraging their cultivation to encourage Indian system of medicine, fast-
track research and patent applications, and bring in more foreign investments to the chain of biological 
resources. 

6.4 Extension of Tenure of Environmental Clearances 

Union Ministry of Environment has extended the tenure of environmental clearances (EC) granted for existing or new 
projects. 

 An Environmental Clearance (EC) is a long-drawn process that is mandatory for projects beyond a certain size. 

 It often involves an environment impact assessment of a potential project and sometimes public hearings 
involving the local populace who might be affected by the project. 

 It is mandatory for 39 types of developmental projects including mining, hydro power and thermal power 
among others. 

 The process for clearance is outlined by the Environmental Impact Assessment (EIA) notification of 2006. 

Project 
Extended Validity of the 

Environmental Clearances 

River valley projects 13 years 

Nuclear power projects, or those involving the 
processing of nuclear fuel 

15 years 

Projects and activities other than the mining and 
river valley projects 

10 years 

 Explaining its rationale to extend the validity of the projects, the Ministry said that nuclear power projects and 
hydropower projects had high gestation period. 

 High gestation period is due to geological surprises, land acquisition, delays in forest clearance, local issues, 
rehabilitation & resettlement, etc. 

 One of the conditions of an EC is that a project must begin construction in the period that it has been granted 
an EC and if unable, a fresh process must begin. This leads to projects being financially unviable. 

 Mining leases are now granted for a period of 50 years but the Environment Clearance is valid for 30 years. 

 The Central Government deems it necessary to align the validity of mining ECs, subject to review & appropriate 
environmental safeguards. 

Exemption 

 Environment Ministry also proposed to exempt highway projects that would serve India’s strategic interests 
from the EC process. 

 The notification further stated that instead, project proponents should comply with a set of standards to 
safeguard the environment. 

 [In 2021, the National Board for Wildlife, which grants wildlife clearance, had also approved the construction 
of roads in border areas where there are wildlife sanctuaries for their “strategic importance”.] 

 The same notification also proposed that 15 MW thermal power plants should be allowed to increase their 
capacity to up to 25 MW without the clearance. There is a condition that these thermal power plants must, 
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1. Primarily function on biomass and solid waste, and 

2. Use up to 15% of petrol, coal or lignite as an auxiliary fuel. 

 It also sought to exempt the expansion of ports for fishermen who use boats with less pollution potential, as well 
as allow expansion of terminal buildings within airports, provided they do not usurp more land. 

 This involves only incremental environmental impacts which can be catered by providing for environmental 
safeguards built into the project’s Environmental Management Plan. 

6.5 Holes in Biodiversity Bill 

What is the issue? 

The provisions of the Biological Diversity (Amendment) Bill, 2021 that is currently being reviewed by a Joint 
Parliamentary Committee (JPC) has attracted wide criticisms. 

What is the Biological Diversity Act, 2002 about? 

 The Biological Diversity Act, 2002 was framed to give effect to the United Nations Convention on Biological 
Diversity (CBD), 1992. 

 The UNCBD strives for sustainable, fair and equitable sharing of benefits 
arising out of the utilisation of biological resources and associated 
traditional knowledge. 

 To do this, it formulates a three-tier structure consisting of a 

1. National Biodiversity Authority (NBA) at the national level 

2. State Biodiversity Boards (SBBs) at the State level 

3. Biodiversity Management Committees (BMCs) at local body levels 

 The Act provides for sharing of benefits with conservers of biodiversity and holders and creators of associated 
knowledge. 

What do the amendments in the Bill deal with? 

 The Bill amends the Biological Diversity Act, 2002 to simplify compliance requirements for domestic 
companies. 

 Users of codified traditional knowledge and AYUSH practitioners will be exempted from sharing benefits with 
local communities. 

 The Bill removes research and bio-survey activities from the purview of benefit sharing requirements. 

 Benefit sharing will be based on terms agreed between the user and the local management committee 
represented by the National Authority. 

 The Bill decriminalises all offences under the Act. 

What are the shortcomings in the Bill? 

 Definition- The term “codified traditional knowledge” has not been defined. 

 Role of local communities- The Bill removes the direct role of local communities in determining benefit 
sharing provisions. 

 Bio-piracy- Environmentalist organisations have said that the amendments were made to solely benefit the 
AYUSH Ministry and would pave the way for bio piracy. 

 Artificial distinction- Creating an artificial distinction between a registered AYUSH practitioner and a 
company pave the way for potential abuse of the law. 

 Dilution of powers of NBA- The clause appointing 16 ex-officio officers of the Centre was aimed at diluting 
the authority of the National Biodiversity Authority (NBA). 

 The provision that requires companies to seek the approval of the NBA only at the time of commercialisation, 
and not when applying for a patent was of concern. 

 Decriminalisation of offences- The Bill also decriminalised violations, such as bio-piracy and made them 
civil offences, and this defeated the Act’s deterrent powers. 
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 Data availability- There was no data available except for a few States on the money received from companies 
and traders for access and benefit-sharing from use of traditional knowledge and resources. 

 Unutilised funds- The law says that if the information was unavailable, then funds ought to be spent on 
conservation in the region from where the knowledge-bioresources come but as of now, the funds were lying 
unutilized. 

 Payment of companies- As per law, Indian pharmaceutical companies are required to pay between 3-5% on 
the extracted bioresources or between 0.01-0.05% on the annual gross ex-factory sales but companies have 
resisted paying. 

6.6 The Battle over Mining in Chhattisgarh’s Hasdeo Forest 

Why in news? 

The Chattisgarh government had given a go-head for coal mining under the second phase of Parsa East-Kete Basan 
(PEKB) coal block. 

What about the location of Hasdeo Arand forest? 

 Hasdeo Arand, a sprawling forest in the northern part of Chhattisgarh is known for its biodiversity and its coal 
deposits. 

 The forest falls under Korba, Sujapur and Sarguja districts with sizeable tribal population. 

 The Hasdeo river, a tributary of Mahanadi, flows through it. 

 Hasdeo Arand is the largest un-fragmented forests in Central India consisting of pristine Sal (Shorea robusta) 
and teak forests. 

 It is a noted migratory corridor and has a significant presence of elephants. 

What is the status of mining activity in the region? 

 The Hasdeo Arand Coal Field (HACF) is spread over nearly 1,880 sq km and 
comprises 23 coal blocks. 

 The area was declared as a ‘No-Go Zone’ for mining by the Centre in 2009. 

 The demand for mining picked up around 2010, when the Chhattisgarh 
government recommended forest clearance for diverting forest land for 
Parsa East and Kente Basan (PEKB) coal fields. 

 In June 2011, the Forest Advisory Committee of the Environment ministry 
recommended against diverting the forest land for mining. 

 However, the then Environment minister overruled this decision, saying coal mining will be done in an area 
away from the dense forests. 

 In 2012, Forest Clearance was granted by the MoEF for mining in phase I of PEKB coal mines. 

 Though cases are pending in various courts, in March 2022 the Chhattisgarh government approved the second 
phase of mining in PEKB coal block. 

What are the possible consequences of mining in this region? 

 According to the studies by the ICFRE and Wildlife Institute of India (WII), mining will 

o Affect the biodiversity in the region 

o Lead to habitat loss or clearing of forests 

o Aggravate the issue of human-elephant conflicts 

o Have an impact on the community in form of loss of livelihood, identity, and culture as 90% of the 
households are dependent on agriculture and forest produce 

o Lead to displacement of people 

o Further marginalise the adivasis 

 But it backed considering mining in four blocks - Tara, Parsa, PEKB and Kente Extension with strict 
environmental safeguards. 
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What is the current issue? 

 In 2021, a 300-km-long march was undertaken by around 350 people from tribal communities to Raipur 
alleging illegal land acquisition. 

 Local women in Surajpur district of Chhattisgarh started a tree-hugging campaign as trees were being cut for 
the mining project in Hasdeo Aranya. 

 Mining in the region is being continued as the policy for the ‘No-Go Zone’ was not finalised. 

6.7 Mumbai Climate Action Plan 

Why in news? 

The Brihanmumbai Municipal Corporation (BMC) is drafting a Mumbai Climate Action Plan (MCAP) to tackle climate 
challenges. 

What is the MCAP? 

 It is a comprehensive roadmap outlining specific activities to 
reduce emissions and meet the goals of the Paris Agreement. 

 It was drafted with the technical support from World Resources 
Institute India (WRI India). 

What is the need for a climate plan? 

Weather events 

 WRI study on Mumbai’s vulnerability assessment says Mumbai 
will face rise in temperature & extreme rain leading to 
floods. 

 Recent IPCC report predicts that Mumbai will face sea rise of 0.1m to 0.3m in next three decades. 

 By 2050, Mumbai will see a 25% increase in the intensity of flash floods. 

 This will affect 2-3 million people living within 1 km from the coastline. 

 The plan also comes as part of the C40 compliance process, as Mumbai joined C40 Cities group in December 
2020. 

GHG emissions 

 Mumbai’s greenhouse gas (GHG) emission was 34.3 million tonnes in 2019. 

 Of this, 71% came from the energy sector which is mainly based on coal. 

 24% is from transport, and the 5% is from solid waste management. 

95% of Mumbai’s electricity is coal-based and needs to be shifted to renewable energy to bring down emissions. 

What are the signs of climate change impact in Mumbai so far? 

 Steady rise in air temperature over the past 50 years. 

 Uneven increase in night time temperatures. 

 Faster warming of the winter months compared to the summer. 

 The number of extreme caution days is increasing. e.g Mumbai sees 174 caution days and 187 extreme caution 
days per year. 

 Caution days - Temperature is 26-32°C. 

 Extreme caution day - Temperature is 32-42°C. 

 Temperatures above 35°C can impact human health and productivity. 

 Since 2007, a constant rise in temperature mainly due to concretization, lack of green cover and housing density 
in Mumbai. 

 A substantial increase in intense rainfall and storm events in the last 5 years, resulting in frequent water logging 
and flooding. 
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What will the MCAP address? 

 Reduction of GHG emission by sectors. 

 Consumption patterns, for the near term (2030), 
medium term (2040) and long-term (2050). 

 Vulnerability assessment. 

 Increasing community resilience capacities in 
vulnerable neighborhoods. 

 Building climate resilient infrastructure. 

 Nurturing robust natural systems to better adapt 
to climate risks. 

7. BIO DIVERSITY 

7.1 Takeaways from Forest Report 

Why in news? 

The Ministry of Environment, Forests and Climate Change (MoEFCC) has released the India State of Forest Report 
(ISFR) 2021. 

What is the India State of Forest Report?                                        

 It is an assessment of India’s forest and tree cover 

 It is published every 2 years by the Forest Survey of India under the MoEFCC. 

 The first survey was published in 1987. ISFR 2021 is the 17th. 

 Data is computed through wall-to-wall mapping of India’s forest cover through remote sensing techniques. 

 ISFR is used in planning and formulation of policies in forest management as well as forestry and agro forestry 
sectors. 

What are the key findings? 

Increase in forest cover 

 The forest and tree cover continues to 
increase over the past two years. 

 India’s forest cover - 21.7% in 2020 and 
21.6% in 2019. 

 Tree cover has increased by 721 sq km. 

 The states with highest increase in order 
- Telangana, Andhra Pradesh and Odisha. 

 Mangroves have increased by 17 sq km. 

 Bamboo forests have grown from 13,882 
million culms (stems) in 2019 to 53,336 
million culms in 2021. 

 The total carbon stock in country’s forests 
is estimated at 7,204 million tonnes, an 
increase of 79.4 million tonnes since 
2019. 

Decrease in forest cover 

 Five states in the Northeast – Arunachal Pradesh, Manipur, Meghalaya, Mizoram and Nagaland have shown 
loss in forest cover. 

 35% of the forest cover is prone to forest fires. 
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How the growth varies across different kinds of forests? 

 Inference - Natural forests has degraded to less dense open forests. 

 Complete degradation of forests where scrubs has increased. 

What explains the decline in the North eastern states? 

 Forested areas of Mizoram is 84.5% of its total geographical area. 

 For Arunachal Pradesh it is 79.3%. 

 The two states have respectively lost 1.03% and 0.39% of their forest cover 

 Manipur has lost 1.48 %, Meghalaya 0.43%, and Nagaland 1.88%. 

 The decline is due to  

i. a spate of natural calamities, particularly landslides and heavy rains 

ii. anthropogenic activities such as shifting agriculture, pressure of developmental activities and felling of 
trees. 

What is the concern? 

 North eastern states are repositories of great biodiversity. 

 Declining forests will in turn increase the impact of landslides 

 Impact water catchment in the region 

 Challenges due to different ownership pattern — community ownership and protected tribal land. 

What else does the report cover? 

 ISFR 2021 has some new features. 

 For the first time forest cover in tiger reserves, tiger corridors and the Gir forest which houses the Asiatic lion 
has been assessed 

 Between 2011-2021 forest cover in 

o tiger corridors has increased by 37.15 sq km (0.32%), 
o tiger reserves has decreased by 22.6 sq km (0.04%). 

 Forest cover has increased in 20 tiger reserves in these 10 years, and decreased in 32. 

 Buxa, Anamalai and Indravati reserves have shown an increase in forest cover while the highest losses have 
been found in Kawal, Bhadra and the Sunderbans reserves. 

 Pakke Tiger Reserve in Arunachal Pradesh has the highest forest cover ( nearly 97%). 

What will be the impact due to climate change? 

 By 2030, 45% of forests will experience the impact. 

 Vulnerable Forests - except Assam, Meghalaya, Tripura and Nagaland all states will be highly vulnerable 
climate hot spots. 

 Ladakh (forest cover 0.1-0.2%) is likely to be the most affected. 

 Shifting Trends Of Vegetation Types - India’s forests are already showing shifting trends of vegetation 
types, Sikkim has shown a shift in its vegetation pattern for 124 endemic species. 

 Forest Fire Hotspots detected by the SNPP_VIIRS sensor - 

o In 2019-20 - 1.2 lakh 

o In 2020-21 - 3.4 lakh. 

 The highest numbers of fires were detected in Odisha, Madhya Pradesh and Chhattisgarh. 

What are the shortcomings in the survey? 

 Plantations – such as coffee, coconuts or mango are included under forest cover. 

 Forest survey is carried out as an assessment of India’s biodiversity. Such an overarching survey does not meet 
that objective, experts say. 
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7.2 The Trap of Green-Washing 

What is the issue? 

A headline increase in the forest and tree cover in India between 2019 and 2021, to 7,13,789 sq km seem like a welcome 
news but in reality the moderately dense forests are degrading fast. 

What is attributed to increase in growing stock? 

 The latest Indian State of Forests Report (ISFR) records continuing gains from ISFR 2019 findings, which in 
turn had reported gains over ISFR 2017. 

 Targeting largely those that are classified as very dense forests, have yielded some results. 

 Most of the increase in growing stock is attributable to trees outside forests that primarily have importance as 
sources of timber and firewood. 

 The definition of forests in the ISFR as per canopy-based classification includes monoculture and plantation as 
forests. 

 The loss of forest cover in the northeastern states which account for nearly a fourth of the country’s overall forest 
cover while making up just 8% of its geographical area is worrying. 

Why is there decline in forests in Northeastern region? 

 Human activity 

 Natural calamities, such as landslides linked to heavy rainfall 

 Unprecedented shifts in vegetation type in the Himalayan forests 

What are the concerns in India’s forest conservation? 

 Against the target of forests making up 33% of the geographical area of the country, the current cover is just 
under 26%. 

 Discrepancies in data- The data on green cover from the Forest Survey of India (which brings out the ISFR), 
showing increase in forest cover in the country, weren’t even proximate on the lower side, to that from the 
National Remote Sensing Centre. 

 Unaddressing the current needs- India lacks a national forest policy that is responsive to current needs 
and adequately outlines a long-term vision in keeping with climate change. 

 Current forest governance is rooted in the forest policy from 1988. 

 Voice of locals- The local and community say over forest management hasn’t been given its due. 

 Legal provisions- The changes proposed to the Forest Conservation Act could undermine the states’ say 
over forest governance and runs the risk of becoming a free pass for over-exploitation of green cover. 

What has to be done? 

 The government needs to bring in a new National Forest Policy to accomodate the current challenges. 

 Several experts argue that the ISFR data needs an independent verification. 

 India has to recalibrate its approach towards conservation and bolstering cover, until then we might just be 
green-washing reality. 

7.3 State of the World’s Forests 2022 

The 2022 edition of the State of the World’s Forests (SOFO) was released during the World Forestry Congress. 

 According to the SOFO report, the world has lost 420 million hectares (mha) of forests in the last 30 years (1990-
2020) due to deforestation. 

 This loss is approximately 10.34% of its total forest area 4.06 billion ha (31 per cent) of the earth’s geographical 
area. 

 It added that although the rate of deforestation was declining, 10 mha of forests were lost every year between 
2015 and 2020. 

 More than 700 mha of forest (18% of total forest area) is in legally established protected areas. 
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 But, forest biodiversity remains under threat from deforestation and forest degradation. 

 Unless additional action is taken, an estimated 289 mha of forests would be deforested between 2016 and 2050 
in the tropics alone, resulting in the emission of 169 GtCO2e. 

 The report also presented three pathways for achieving green recovery and tackling environmental crises, 
including climate change and biodiversity loss: 

1. Halting deforestation and maintaining forests 

2. Restoring degraded lands and expanding agroforestry 

3. Sustainably using forests and building green value chains 

 Diseases - SOFO 2022, stated that 15% of 250 emerging infectious diseases have been linked to forests. 

 It further stated that 30% of new diseases, reported since 1960, can be attributed to deforestation and land-use-
change. 

 Deforestation, particularly in the tropics, has been associated with an increase in infectious diseases such as 
dengue fever and malaria. 

 SOFO 2022 suggested for better and more responsible land-use planning to address the “underlying drivers of 
disease emergence”. 

 Fuel - Approximately 124 million more people fell into extreme poverty after COVID-19. 

 This may have longer-term impacts on wood-based fuel, as there is evidence of increased wood-based fuel use 
in some countries during the pandemic. 

 Population - SOFO 2022 further stated that the world population is projected to reach 9.7 billion people by 
2050. 

 This will increase competition for land, as the demand for food for this large population will rise by 35 to 56 per 
cent by the 2050s. 

 The annual global consumption of all natural resources combined is expected to more than double from 92 
billion tonnes (2017) to 190 billion tonnes (2060) due to increases in population size and affluence. 

 It further stated that annual biomass extraction was expected to reach 44 billion tonnes by 2060, from 24 billion 
tonnes in 2017. 

 Demand for forest-based biomass is expected to rise further, mainly due to construction and packaging. 

 It states that according to estimates, restoration of degraded land through afforestation and reforestation could 
cost-effectively take 0.9 to 1.5 GtCO2e per year out of the atmosphere between 2020 and 2050. 

 More than 140 countries have pledged, through the Glasgow Leaders’ Declaration on Forests and Land Use, to 
eliminate forest loss by 2030 and to support restoration and sustainable forestry. 

 To this end, an additional $19 billion has been allocated to help developing countries achieve these objectives. 

7.4 Restoring India’s fading Green Cover 

What is the issue? 

According to State of the World’s Forests report 2020 released by UNEP and FAO, since 1990, around 420 million 
hectares of forest have been lost through deforestation, conversion and land degradation. 

What is the need for forest restoration? 

 Restoration is bringing back the degraded or deforested landscape to its original 
state by various interventions to enable them to deliver all the benefits. 

 It helps to improve ecological functions, productivity and create resilient forests 
with multifarious capabilities. 

 India has 10 bio-geographical regions and 4 biodiversity hotspots sheltering 8% 
of the world’s known flora and fauna but nearly 18% of the global human 
population depends on it. 

 To combat this, India joined the Bonn Challenge with a pledge to restore 26 MHA of degraded and deforested 
land by 2030. 
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What are the key challenges in forest restoration? 

 Planting without considering the local ecology and in wrongful places could be disastrous for local biodiversity. 

 Nearly 5.03% of Indian forests are under protection area management needing specific restoration strategies 
after local research. 

 Encroachment and grazing is linked to the livelihood of local communities as well as degradation of forests. 

 There is an intricate link between poverty and 
environmental degradation as highlighted at the first 
UN global conference on human environment. 

 Lack of adequate financing is one of the major concerns 
for the success of restoration. 

 Conflict of interests among different stakeholders is 
even more challenging. 

What can be done to restore India’s fading green cover? 

 Local research duly considering ecological aspects, local 
disturbances and forest-dependent communities is vital 
to formulate guidelines for locally suitable 
interventions. 

 The participation of local communities with finances for 
incentives and rewards such as Joint Forest 
Management Committees (JFMC) is essential. 

 Alternate ways of financing such as involving corporates 
in restoration activities with ongoing land-based 
programmes of various departments can help to make it 
easy for operation. 

 An inclusive approach of active engagement of stakeholders including NGOs, awareness and capacity building 
of stakeholders is needed. 

7.5 Protecting India’s Natural Labs 

What is the issue? 

India is long known as the world’s natural laboratory for geo-scientific learning but we are inching towards the 
disappearance of most of our geological heritage sites. 

What is the significance of India’s geodiversity? 

 Indian landmass broke loose from the Gondwana land 150 million years ago and drifted northwards and got 
entwined with the world’s youngest plate boundary. 

 The geological features evolved over billions of years through numerous cycles of tectonic and climate 
upheavals. 

 The Kutch region in Gujarat has dinosaur fossils and Tiruchirappalli of Tamil Nadu is originally a Mesozoic 
Ocean acting as a store house of Cretaceous (60 million years ago) marine fossils. 

What is the status of recognition of geoheritage sites? 

 The geological heritage of our planet was first recognised in 1991 at First International Symposium on the 
Conservation of our Geological Heritage (Digne resolution). 

 UNESCO facilitated efforts to create a formal programme to promote a global network of geoheritage sites 
complementing the World Heritage Convention and the UNESCO’s MAB. 

 Countries like Vietnam and Thailand have implemented laws to conserve their geological and natural heritage. 

 The Global Geoparks Network was founded in 2004 as an international partnership developed under the 
umbrella of UNESCO. 

 Today, there are 169 Global Geoparks across 44 countries. 

What is the status of geoheritage sites in India? 
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 India is a signatory to the establishment of UNESCO Global Geoparks. 

 But, it does not have any legislation and policy for conservation of geoheritages. 

 Geological Survey of India (GSI) has identified 32 sites as National Geological Monuments. 

 Yet no geopark in India is recognised by the UNESCO. 

What is the reason for disappearance of most of our geological heritage sites? 

 Lack of geological literacy - Indian classrooms view disciplines like environmental science and geology 
inferior to other pure subjects like physics, biology, and chemistry. 

 The lack of awareness in geo-heritage parks makes decision-making on climate change difficult. 

 Developmental activities - The Anjar site in Kutch district which has high concentration of iridium 
providing evidence for a massive meteoritic impact that caused the extinction of dinosaurs about 65 million 
years ago was destroyed by laying of a new rail track. 

 A national geological monument exhibiting a unique rock called Nepheline Syenite in Ajmer district of 
Rajasthan was destroyed in a road-widening project. 

 The Lonar impact crater in Buldhana district of Maharashtra is under the threat of destruction. 

 Unplanned and booming real estate business has destroyed many geoheritage sites. 

 Unregulated stone mining activities have also contributed to this destruction. 

What does this situation call for? 

 The situation calls for immediate implementation of sustainable conservation measures such as those 
formulated for protecting biodiversity. 

 A progressive legal framework is needed to conserve geoheritage sites. 

 There is a need for a national conservation policy under the direct supervision of a national body committed to 
the protection of geo-heritage sites. 

7.6 Role of Bats in the Ecosystem 

What is the issue? 

Bats and humans have cohabited since time immemorial but the ecosystem services that bats provide are often 
neglected. 

Why are bats so significant? 

 The bats prey on insects in farms, fields, forests and grasslands including agricultural pests and disease-causing 
mosquitoes. 

 A study in Thailand has shown that pest biocontrol provided by just one species of bat prevented the loss of 
2,900 tons of rice per year saving 1.2 million dollars that would provide meals for 26,200 people annually. 

 Some bats sip nectar and helps in the cross pollination of flowers. 

 They eat fruits and spread the seeds of many important tree species including wild varieties of bananas, guava, 
cashew, mango, figs, mahua and other fruits. 

 Bat droppings (guano) have high concentrations of nitrogen and phosphorous and are widely used as a fertilizer 
for agricultural crops. 

What is the role of bats in spreading diseases? 

 Bats are the largest mammalian groups after rodents and are among the longest lived mammals for their body 
size. 

 Bats are known or suspected to be the natural reservoirs for many pathogenic viruses such as Nipah, Hendra, 
Marburg, Ebola and the coronaviruses that cause severe acute respiratory syndrome. 

 Scientific evidences are pointing that the SARS-CoV2 virus that causes COVID-19 originated in bats. 

 Despite being reservoirs for viruses, bats never fall sick. 
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 In gaining the ability to fly long distances, bats have inherited an immune system that protects them from 
viruses. 

 It protects them from multiple chronic age-related diseases and makes them age slower, and live longer. 

What about human-bat interface? 

 Humans have significantly modified the landscape over the years by cutting the forests, clearing the land for 
agriculture and development resulting in disturbances to the habitat of bats. 

 Activities such as mining destroy natural cave systems that bats live in. 

 The spillovers are unusual and rare eventsand tend to occur when there is increased contact between humans 
and wild hosts. 

 Scientists have shown that when bats are disturbed, they become stressed and could shed viruses that they carry, 
increasing the risk of spillover. 

 Spillovers refer to the transmission of pathogens from their natural host or reservoirs to novel hosts such as 
humans. 

How to restore the ecological balance? 

 Co-existence - Several indigenous people are dependent on animals and nature,and have achieved a balance 
without any harm to both sides. 

 Some have isolation practices such as quarantine following hunting. 

 The Bomrr clan in Nagaland have traditionally celebrated the annual bat harvest where they gather at a place 
called Mimi and smoke a cave full of bats to kill them for consumption. 

 In the process, the bats bite them or scratch them yet there has been no major disease outbreak among the 
Bomrr clan. 

 To understand why the Bomrr are immune to the viruses in the bats, the National Centre for Biological Sciences 
(NCBS-TIFR), an aided centre of Department of Atomic Energy is carrying out sero-ecological studies on this 
human-bat interface. 

 Precautions – Several precautions can be taken to minimise direct interactions with bats such as 

o Avoid handling or eating bats 

o Avoid eating fallen fruits gnawed by bats 

o Avoid fruits likely to be contaminated by bat fluids 

 Restoring the balance - Restricting and reversing land-use change practices can help in regaining the balance 
with nature and animals. 

 Integrated approaches such as One Health, where human health is linked to that of the environment and 
animals can result in the best possible outcomes. 

 Global commitment is required for the reduction of habitat loss, and for the preservation and restoration of 
natural habitats and biodiversity. 

7.7 Proposed ESZ in Neyyar and Peppara Wildlife Sanctuaries 

Why in news? 

The MoEFCC has issued a draft notification to declare an Eco-Sensitive Zone (ESZ) that will encompass large swathes 
of areas around the Neyyar and Peppara wildlife sanctuaries in Thiruvananthapuram. 

What is the significance about Neyyar and Peppara wildlife sanctuaries? 
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 The Neyyar and Peppara wildlife sanctuaries form a part of the core area 
of the Agasthyamalai Biosphere Reserve in the Western Ghats. 

 There are around 1000 species of flowering plants that belong to 132 
families in the protected areas. 

 They are known to sustain diverse fauna including 43 mammal species, 
233 bird species, 46 reptile species, 13 amphibian species, 27 marine 
species and a wide variety of butterflies and odonates. 

 The endangered Myristica swamps are also endemic to the protected 
areas. 

What is the notification about? 

 The draft notification seeks to conserve and protect an area of 70.906 sq km. 

 Activities promoted in the ESZ- The eco-friendly activities that will be encouraged include 

o Rain water harvesting 

o Organic farming 

o Cottage industries 

o Use of renewable energy and fuels 

o Agro-forestry 

o Eco-friendly transport 

o Restoration of degraded forests 

o Horticulture and herbal plantation 

o Propagation of environmental awareness 

 Activities prohibited in the ESZ- The draft 
notification chiefly proposes a blanket 
prohibition on 15 activities including 

o All new and existing commercial mining, 
stone quarrying and crushing units 

o New industries and expansion of existing 
polluting industries 

o Setting up for major hydroelectric 
projects, solid waste disposal sites, large-
scale commercial livestock and poultry farms, saw mills, other wood-based industrial units and brick 
kilns 

o Use, production and storage of hazardous and explosives items, discharge of untreated effluents, s, 
commercial use of firewood, dumping of solid, plastic and chemical wastes in rivers and land areas, and 
encroachment of riverbanks 

 Activities strictly regulated in the ESZ 

o No constructions of any kind will be permitted within 1 km of the protected areas 

o No trees can be felled without prior permission of a competent authority in the State government 

o Regulation of   

 collection of non-timber forest produce 

 erection of electrical and communication towers, cable-laying 

 infrastructure development including widening of existing roads and construction of new ones 

 tourism-related activities 

 night-time vehicular movement 

 discharge of treated waste water and effluents 

 commercial extraction of surface and ground water 
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 solid waste management 

o The local communities will be permitted to continue ongoing agriculture, horticulture, dairy farming 
and aquaculture under applicable laws. 

What are the other provisions of the notification? 

 Zonal Master Plan- The draft notification mandates the preparation of a Zonal Master Plan in consultation 
with various departments. 

 A master plan for tourism will form a component of the Zonal Master Plan. 

 Monitoring committee- A monitoring committee chaired by the District Collector will have to be constituted 
to monitor the ESZ. 

 It will comprise the district panchayat president, a representative of a NGO involved in natural conservation, an 
expert in ecology and environment and a representative of the Kerala State Biodiversity Board. 

What are the apprehensions of the local populace? 

 Affects infra development- The restrictions are likely to hinder the ongoing infrastructure development 
projects including the Hill Highway project that is aimed at improving road connectivity in the high ranges. 

 Migration problems- The residents fear such hindrances could stagnate the quality of life and eventually lead 
to a phased migration from the region. 

 Affects title deeds- Numerous families who have been awaiting the disbursal of title deeds for occupied lands 
feared the notification could affect their hopes. 

 Impact on agriculture- Farmers in Amboori where rubber cultivation accounts for nearly 90% of agricultural 
activities feels the regulations might create difficulties in chopping down trees for replanting. 

What lies ahead? 

 Human habitations and agricultural lands around the Thattekad bird sanctuary in Ernakulam were recently 
excluded from the proposed ESZ on the basis of the State government’s proposal that followed widespread 
protests. 

 The MoEFCC has provided 60 days to raise objections or suggestions on the proposals. 

 The State government will be provided an opportunity to submit a revised proposal at a later stage. 

7.8 Why Implementation of the Recommendations of Kasturirangan Committee in Western Ghats 
is Important 

What is the issue? 

Karnataka Chief Minister Basavaraj Bommai informed the Centre that the state is opposed to the Kasturirangan 
Committee report on Western Ghats. 

Why Western Ghats is so important? 

 The Western Ghats is spread across the states of Kerala, Tamil Nadu, Karnataka, Goa, Maharashtra and Gujarat. 

 It is a UNESCO World Heritage Site and is one of the eight "hottest hot-spots" of biological diversity in the 
world.  

 It hosts properties including national parks, wildlife sanctuaries ,world heritage sites, etc. 

 It has over 7,402 species of flowering plants, 1,814 species of non-flowering plants, 139 mammal species, 508 
bird species, 179 amphibian species, 6,000 insects species and 290 freshwater fish species. 

 Thus, the demarcation of an ESA is an effort to protect the fragile eco-system from indiscriminate 
industrialisation, mining and unregulated development. 

 Two committees – Gadgil and Kasturirangan – were appointed in the last eight years to identify the areas that 
needed to be kept out from such activities. 

What are the recommendations of the Kasturirangan committee report? 

 The Western Ghats Ecology Expert Panel (WGEEP), also known as the Gadgil Commission has designated 
the entire hill range as an Ecologically Sensitive Area and classified the 142 taluks in the Western Ghats 
boundary into Ecologically Sensitive Zones (ESZ) 1, 2 and 3. 
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 It suggested the formation of a Western Ghats Ecology Authority (WGEA), a statutory authority which 
enjoys the powers under the Environment (Protection) Act. 

 The Kasturirangan committee report proposes 37% of the total area of Western Ghats, which is roughly 
60,000 square kilometres, to be declared as eco-sensitive area (ESA). 

 Out of this, 20,668 sq km of the area falls in Karnataka covering 1,576 villages. 

 The report recommended a blanket ban on mining, quarrying, setting up of red category industries and thermal 
power projects. 

 It stated that the impact of infrastructural projects on the forest and wildlife should be studied before permission 
is given for these activities. 

 It also stated that the boundary of the 39 UNESCO Heritage sites are in most cases, boundaries of the legally 
demarcated national parks, wildlife sanctuaries, tiger reserves and forest divisions which are already accorded 
with high level of protection. 

 The state of Karnataka has the highest percentage of the ESA- 46.50 %. 

Why the Karnataka government rejected the report? 

 Environment vs Development- The state government believes that implementation of the report will halt 
the developmental activities in the region. 

 Bommai said that declaring Western Ghats as ecologically sensitive zone would adversely affect the livelihood 
of people in the region. 

 Ground reality- The Kasturirangan report has been prepared based on the satellite images, but the ground 
reality is different. 

 People of the region have adopted agriculture and horticultural activities in an eco-friendly manner prioritising 
the environment protection as per the Forest Protection Act. 

What is the present status of the deemed forest land in Karnataka? 

 As per the Supreme Court, in Godavarman Thirumulpad Vs Union of India & others, the term forest as per 
dictionary meaning and the forests recorded in government records were to be included in the broad definition 
of ‘forests’ along with notified forests for consideration of any diversion proposal under the Forest 
(Conservation) Act, 1980. 

 The expert committee appointed by the Government of Karnataka identified 10 lakh hectares of land in the State 
as deemed forest. 

 The state expert committee in 1997 had identified 10 lakh hectares of deemed forest area which over the years 
were shrunk by the successive governments. 

 The Karnataka government has planned to further shrink the deemed forest area from 3,30,186.938 hectares to 
2 lakh hectares. 

 There have been massive encroachments across the state forest areas and these have been done at the behest of 
political leaders. 

 Considering the changes in climate which would affect the people’s livelihood and the nation’s economy, it is 
essential to conserve the fragile ecosystems that costs less compared to spending money on restoration and 
rejuvenation.  

 

 

8. DISASTER MANAGEMENT 

8.1 The Problem with Monsoon 

What is the issue? 

The recent flash floods and landslides in Kerala is a mattern of concern as variations in the monsoon pattern and 
intensity are increasingly witnessed. 
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What is the recent happening in Kerala? 

 The torrential rain in Kerala has killed at least 35 people so far and   red alert has been declared for 10 dams 
including Idukki. 

 It has caused alarm as the Northeast monsoon lies ahead. 

 The IMD has issued an alert for more heavy rainfall in Kerala from October 20. 

 The Health Department has sounded an alert against the outbreak of infectious diseases due to heavy rains. 

 The inundation of towns in 2018 and mudslides in 2019 had catastrophic effect in the State. 

What is causing frequent floods in Kerala? 

 Relief -Kerala hosts a vast stretch of Western Ghats with almost no break between severe spells of rainfall. 

 Cloudburst  phenomenon - Mini cloud bursts are marked by intense short spells, which may not exceed 
10cm in one hour. 

 For example, Mini cloudburst caused 2019 floods in Kerala. 

 Human intervention - Illegal quarrying and mining activity has resulted in stones and rubble silting the 
streams and rivers thus increasing the magnitude of the damage. 

 Timber felling, improper tree cutting has also had an adverse impact. 

 Premature silting up of reservoirs - Premature silting up of reservoirs especially in the steep valleys in the 
Western Ghats is a major concern. 

 Unplanned constructions - The construction of Athirappilly dam on the Chalakudy river in Kerala’s Thrissur 
district has been strongly opposed. 

 Unscientific and improper water management - poor management of reservoirs as happened in 2018 
floods aggravates the situation 

 Inefficient legal framework - The Kerala Conservation of Paddy Land and Wetland Act, 2008 has not been 
able to prevent construction of houses and other buildings in paddy fields and riverbeds 

What efforts have been taken to minimise the losses? 

 The Kerala government has upgraded its Orange Book for Disaster Management, which includes the standard 
operating procedures (SOP) and protocols for disaster management in the state. 

 Disaster management at taluk-level- As part of an Incident Response System, individual officers at district 
and taluk level have been assigned to handle any emergencies. 

 33 hazard prone zone maps have been given to local bodies for increased preparedness. 

 Multiple weather inputs - The state is taking inputs from IMD, Skymet, IBM, etc. for situational awareness. 

 Resilient Kerala Program – The Government of India, the Government of Kerala and World Bank has 
signed a loan agreement of USD 250 million to boost disaster preparedness. 

What measures have to be taken for increased preparedness? 

 Nurturing the health of rivers by proper silting 

 Keeping the rivers free of encroachments 

 Ending mining  and deforestation in unstable areas 

 Avoiding incompatible constructions 

 Accurately mapping the hazard zones 

 A more benign development policy treating nature as an asset 

 Implementation of Madhav Gadgil committee report on Western Ghats 

 Gadgil report (2011) recommended designating the entire hilly region of Western Ghats as an Ecologically 
Sensitive Area. 

 The Kasturirangan panel that was constituted to examine the Gadgil report recommended reducing the area to 
be protected ecologically in Western Ghats to only 37 per cent. 
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 Following best practices – For instance, Hakku initiative in Hyderabad involves a team of six people to 
identify and visit risk-prone areas and pushes them towards solutions. 

8.2 Growth and Sustainability - Kerala, Uttarakhand Disasters 

What is the issue? 

The floods and disaster in Kerala and Uttarakhand highlight a common cause that is to do with the development models 
adopted. 

What caused the recent disasters? 

 Climate change is, undoubtedly, at the root of the rain-wreaked havoc that Kerala and Uttarakhand are seeing. 

 Anthropogenic climate change is a key reason for such extreme weather events. 

 However, the devastation in Kerala and Uttarakhand cannot wholly be attributed to climate change alone. 

 The development models adopted in the states have certainly exacerbated the risks from climate change. 

What is the case with Kerala? 

Madhav Gadgil report (2011) - Western Ghats Ecology Expert Panel (WGEEP) - Key Recommendations 

 The Gadgil Committee divided the Western Ghats into 3 ecologically sensitive zones (ESZ). 

 These are the highest (ESZ1), high (ESZ2) and moderate sensitivity (ESZ3) zones. This is in addition to the 
Protected Areas managed under acts such as the Wildlife Protection Act. 

 It suggested that ESZ1 and ESZ2 would be largely ‘no-gone’ zones. 

 So mining, polluting industries as well as large-scale development activities, including new railway lines are 
restricted in these. 

 It also objected to new dams, thermal power stations or massive windmill farms or new townships in ESZ1. 

 The panel however recommended giving larger say for local communities and gram sabhas on matters relating 
to the ecology of these regions. 

 It also called for - 

1. stricter regulation on tourism 

2. phasing out of plastics and chemical fertilisers 

3. a ban on diversion of forest land into non-forest applications 

4. a ban on conversion of public lands into private lands 

Kasturirangan committee 

The Kasturirangan committee did away with the graded approach in terms of 
ecological sensitivity. 

 It instead divided the Western Ghats into ‘cultural lands’ (where there are 
currently human settlements) and ‘natural lands’. 

 It recommended declaring cultural lands into ecologically sensitive area 
(ESA). This spanned around 60,000 sq-km or 37% of the total area. 

 It had proposed an area of 13,000 sq km as ESA. But under pressure from the Kerala government, the notified 
area was brought down to less than 10,000 sq km. 

Implications 

 Nearly 40% of the granite quarries in Kerala in 2014-15 were located in ecologically sensitive areas. 

 Significantly, a quarter of them were in the Gadgil committee-earmarked extremely sensitive ESZ1. 

 The present disaster could not have been completely avoided, but the severity could have significantly been 
reduced, if not for the rejection of WGEEP's proposed zoning. 

What is the case with Uttarakhand? 

 Development and other economic activity in the region without much thought given to vulnerabilities of ecology 
and topography. 
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 Increase in hydel power projects, encroachment of streams, glaciers, etc, for construction, roads, etc. 

 The Lakhwar Multipurpose dam that had been shelved in 1992 recently received a key approval from the Centre, 
despite objections from experts. 

 The Center has also made it easier for work to proceed in seven hydel power projects in Uttarakhand, 
notwithstanding criticism from experts. 

 The development imperative vis-a-vis population pressures cannot be wished away, but certainly can be 
balanced against needs of ecology and geography. 

8.3 Kalimedu Fire Tragedy 

What is the issue? 

The tragedy at Kalimedu in Thanjavur district of Tamil Nadu claimed the lives of 11 persons and left 17 injured after a 
small chariot touched a live wire of the high tension category and caught fire. 

What is the state of record of Tamil Nadu over such tragedies? 

 Man-made disasters are extreme hazardous events that are caused by human beings. It include chemical spills, 
hazardous material spills, explosions, chemical or biological attacks, nuclear blast, train accidents, plane 
crashes, or groundwater contamination. 

 Stampede- Almost 10 days earlier, two persons had died in a stampede at the annual Chithirai festival of the 
Madurai Meenakshi temple, which attracts lakhs of devotees. 

 Fire accidents- Ten years ago, an event that almost mirrored Kalimedu happened in Gudiyatham, Vellore 
district, killing five persons. 

 It is disturbing because of the regularity with which these events occur during religious or temple festivals. 

To know more about fire safety, click here 

What questions need to be probed by the authorities? 

 Whether the organisers, who have been holding the festival for over 90 years, had permission from the local 
officials? 

 Why there had to be a procession during the early hours? 

 Whether such an event could take place without the knowledge or the approval of the local authorities? 

 Why power supply from the overhead HT line was not switched off? 

What can be inferred from the tragedy? 

 Lack of coordination- It is obvious that the coordination among the electricity, highways, local 
administration and revenue departments, which ought to have been there for such an event was absent. 

 No accounts of realtime situations- The height of the road was raised since the time of the last procession, 
but evidently the organisers did not account for this. 

 Role of authorities- Though the institution which had organised the festival is said to be outside the purview 
of the Hindu Religious and Charitable Endowments Department, the authorities can still be proactive in 
sensitising organisers about safety. 

 Government efforts- The Government should make public the reports submitted by agencies that inquire 
into such events and issue regular updates in the follow up action. 

 Duty of devotees- It is responsible for the devotees to ensure that safety norms are implemented in letter and 
spirit. 

How to reduce such events in the future? 

 Strict enforcement of law- The scope for such events occurring can be reduced drastically if the authorities 
strictly enforced existing guidelines. 

 Need for joint efforts-It is only through collective efforts that tragedies such as the one in Kalimedu can be 
prevented. 

 Fire precautions- Create awareness on electrical fire precautions based on the guidelines of Ministry of Home 
Affairs. 

http://www.shankariasacademy.com/
http://www.iasparliament.com/
https://www.iasparliament.com/current-affairs/14022019-disaster-management


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

68 

 NDMA has released National Disaster Management Guidelines on Scaling, Type of Equipment and Training of 
Fire Services in the country. 

8.4 Learning from Forest-Dwellers to fight Forest Fires 

Why in news? 

There is much to learn from how forest-dwelling and tribal communities relationship with natural resources is regulated 
by natural rhythms and cycles. 

What is the status of forest fires in India? 

 In 2021, large blazes in Simlipal Tiger Reserve in Odisha and Uttarakhand destroyed ecosystems of species 
releasing thousands of tonnes of carbon. 

 A new UN report describes a global wildfire crisis primarily because of climate change. 

 Inaction on forest fires would have grave consequences for the country. 

What is India’s commitment on conservation of forests? 

 On the livelihoods front, 300 million Indians depend on forests for their subsistence and jobs, according to the 
Food and Agriculture Organisation. 

 India’s ecosystems are closely intertwined with several state and societal goals. 

 As a part of the Paris Climate Accord, the Indian government committed to adding forests and tree cover as 
“carbon sinks” to absorb 2.5-3 billion tonnes of CO2 equivalents by 2030. 

What is the role of forest dwellers in managing forest fires? 

 An emerging understanding from ecologists and grassroots organisations indicates how communities can be 
allies in arresting and preventing fires. 

 Forest-dependent communities across the world have fine-tuned a balance between their needs and the natural 
world’s regeneration. 

 Their thoughtful practices are the principal reasons for the health of large parts of our planet’s ecosystems, 
research has found. 

 In India, longstanding mindsets from a colonial forestry model have transitioned into a fortress-style 
conservation model that keeps communities out. 

 Energy poverty leaves many tribal communities dependent on firewood for basic needs like cooking in the 21st 
century. 

 Role of fire- Fire is central to communities’ culture and socio-economic cycles as Baiga and Gond communities 
light fires under mahua trees to keep potential rivals like bears away from the mahua harvest. 

 Neglecting traditional knowledge- After ignoring Native Americans’ knowledge about periodic controlled 
burns, the US is experiencing the consequences of allowing a massive build-up of flammable stock in mega 
blazes like in California in 2021. 

 Good fire of low to moderate intensity may reduce the fuel for larger blazes and aid germination of plants whose 
seeds need fire to crack open. 

 Examples- Researchers at the Indian Institute of Technology Mandi have tested an intervention that makes 
the alpine forests of the Himalayan foothills less susceptible to forest fires and provides local livelihoods. 

 Based on this, communities have set up businesses that process highly flammable dry chir pine needles into bio-
pellets that can be fired with or instead of coal in industrial processes. 

 In Simlipal, tribal people were on the frontline of battling fires last year and women’s self-help groups have been 
clearing the brush and creating fire lines. 

What is the way forward to combat forest fires? 

 Coordination- India will need to improve coordination between ministries and agencies at the union and state 
levels to ensure contextually appropriate interventions that can be delivered by the forest department and local 
administrations. 

 Decentralisation- Technical knowledge should also be decentralised so that people on the ground have access 
to information that helps them respond to disasters and build resilience in the long term. 
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 Traditional knowledge- A fundamental shift in making India’s forests less vulnerable will also require being 
clear-eyed about problematic community practices. 

 Tackling the challenges should move past blaming communities to addressing root causes of issues like 
incentives for unsuitable farming. 

 There is much to learn from how their relationship with natural resources is regulated by natural rhythms and 
cycles. 

8.5 Dam Safety Bill 2019 

What is the issue? 

Tamil Nadu government has strongly condemned the Union government for not considering the interest of states while 
passing the Dam Safety Bill. 

Why is a law on dam safety required? 

 Large dams - India ranks third globally with 5,745 large dams in operation. 

 As a large amount of water may be stored in a dam’s reservoir, its failure can cause large scale damage to life 
and property. 

 Ageing of dams- According to the National Register of Large Dams by the Central Dam Safety Organisation 
(CDSO) in the Central Water Commission, 67 dams were built prior to the 20th century and 1,039 dams during 
the first 70 years of the 20th century. 

 Dam failure- Since 1979, there were 42 instances of dam failure, the latest being Annamayya reservoir in 
Kadapa district of Andhra Pradesh that led to the death of at least 20 people in November 2021. 

 Lack of legal and institutional architecture - Even though the CWC and CDSO has been functioning as 
the apex body to advise States on issues of dam safety, there is no specific Central law since the ownership of 
dams and their maintenance falls in the purview of the States. 

 In July 1986, a panel of experts recommended to the Centre that legislation be framed. 

What are the key features of the Dam Safety Bill? 

 Aim- The Bill proposes to help all states and Union 
Territories adopt uniform dam safety procedures. 

 It aims to provide for surveillance, inspection, operation 
and maintenance of the dams for prevention of dam 
failure-related disasters and to provide for institutional 
mechanism to ensure their safe functioning. 

 Applicability- The Bill covers those dams having the 
height of over 15 metres and between 10 and 15 metres 
with certain stipulations. 

 Obligation of dam owners- Dam owners will be 
responsible for the safe construction, operation, 
maintenance and supervision of a dam. 

 National Committee on Dam Safety- It provides for setting up of a National Committee on Dam Safety 
with 3 year tenure, comprising the chairman of the Central Water Commission, along with representatives of 
the central and state government and experts. 

 It will be headquartered in Delhi and will be headed by an officer not below the rank of Additional Secretary to 
the Government of India. 

 State dam safety organization- A state dam safety organisation will be formed to investigate and gather 
data for proper review and study of the various features of the design, construction, repair and enlargement of 
dams, reservoirs and appurtenant structures. 

 It must report events such as dam failures to the National Dam Safety Authority and also maintain records of 
major dam incidents of each specified dam. 

 Offences and penalties-. Anyone obstructing a person in the discharge of his functions under the Bill or 
refusing to comply with directions may be imprisoned for a year and in case of loss of life, the person may be 
imprisoned for 2 years. 
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Why has the Bill become contentious? 

 Encroachment of the sovereignty of States- Several States, including Karnataka, Kerala, Tamil Nadu and 
Odisha, opposed the legislation on the ground that it encroached upon the sovereignty of States to manage their 
dams. 

 Constitutional validity- The constitutional validity of the legislation has been raised since water is a State 
subject. 

 It is unclear how Parliament would have the jurisdiction to frame a law for dams on rivers where the river and 
its valley are entirely within a State. 

 Compensation- The silence on the payment of compensation to people affected by dam projects was cited as 
another shortcoming. 

 Tamil Nadu’s concerns- Tamil Nadu has been a critic of the legislation as it fears that it will lose its hold over 
four of the dams located in Kerala including Mullaperiyar and Parambikulam. 

 The Centre must hold talks with the States to allay their fears and frame rules suitably for legislation. 

8.6 Man-Animal Conflict - Elephants Train Collisions 

What is the issue? 

Elephants are often victims of train collisions and electric fences in the rising man-animal conflicts. 

How frequent are the deaths? 

 RTI data - RTI reply by Project Elephant division of the MoEFCC shows killing of 1,160 elephants due causes 
other than natural causes over 11 years (till 2020). 

 741 deaths were due to electrocution; railway accidents accounted for 186 cases; poaching 169 and poisoning 
64. 

 CAG Report - Of the 29,964 elephants in India, nearly 14,580 are in the southern region. 

 That a greater number of casualties getting reported are in elephant passages has been confirmed by the C&AG 
in its latest compliance audit report on the Ministry of Railways. 

How to save elephants from Electrocution? 

 Hanging Solar Powered Fences - Electric fences or barbed wire fences can be replaced with hanging solar-
powered fences, as has been planned in Tamil Nadu and Kerala. 

 It will be installed on pillars and stainless steel wires will be hung from the main line. The fence is connected to 
a solar power supply point. 

 Here small animals could freely and safely move under them. 

 At the same time electric shock in such fences will be of mild intensity and will cause no harm to big animals. 

 Such hanging fences could be employed across the forest fringes to prevent the entry of elephants from the 
woods to human habitations. 

 They will be effective even in marshy and high conflict zones too. 

 Planting citronella and lemon grass - This is done in Golaghat district of Assam. Elephant avoid coming 
to such areas due to its aroma. 

 Planting such crops instead of electric fences is a viable alternative. 

 At the same time authorities should ensure that there are no illegal electric fences or barbed wire fences. 

 Participation of local communities - The critical role elephants play in biodiversity conservation must be 
highlighted, especially to those living in areas close to elephant corridors. 

 Wildlife crossings or eco-bridges - The Environment Ministry and Ministry of Railways should also 
expedite proposals for elevated wildlife crossings or eco-bridges and underpasses for the safe passage of 
animals. 

 A finding of the C&AG was that after the construction of underpasses and overpasses in the areas under the 
jurisdiction of East Central and Northeast Frontier Railways, there was no death reported. 

What CAG report suggests for Elephant Train collision? 
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 Periodic review of identification of elephant passages. 

 More sensitisation programmes for railway staff. 

 Standardisation of track signage. 

 Installation of an animal detection system (transmitter collars) 

 ‘Honey bee’ sound-emitting devices near all identified elephant passages. 

9. GEOGRAPHY 

9.1 IMD Forecasts 

Why in news? 

The India Meteorological Department (IMD) has forecast a ‘normal’ monsoon for this year, or 99% of the Long Period 
Average (LPA) of 87 cm. 

What is the current forecast about? 

 The April forecast is a general indicator and usually 
has little detail on rain expected during each of the 
monsoon months, and about its geographical 
distribution. 

 The IMD usually shares this in late May or early June, 
just around the time the monsoon is imminent over 
Kerala. 

 El Nino- El Nino is a climate pattern that describes 
the unusual warming of surface waters in the eastern 
equatorial Pacific Ocean. 

 A normal monsoon forecast this year is predicated on 
the absence of an El Nino. 

 Indian Ocean Dipole- Sustained changes in the 
difference between sea surface temperatures of the tropical western and eastern Indian Ocean is known as the 
Indian Ocean Dipole. 

 During positive event, a sea surface temperature in the western Indian Ocean is warmer relative to the east 
bringing rainfall to India. 

 The Indian Ocean Dipole has been forecasted to be ‘neutral’ by the IMD which seems unhelpful for the monsoon. 

 Definition of the LPA- Long Period Average (LPA) is an indication of the average rainfall over a 50 year 
interval. 

 As per the norms of the World Meteorological Organization(WMO)  to which India is a signatory, LPA should 
be updated every 10 years. 

 The LPA was 89 cm (the average monsoon rain from 1951-2000) until 2018, and it was updated to 88 cm (to 
reflect the average from 1961-2010) and now, the number is 87 cm (to count for the 1971-2020 interval). 

What does the change in LPA indicate? 

 While on the surface, it might look like India is losing just a centimetre of rainfall every decade, it must be 
remembered that this conceals wide shifts in rainfall when computed at the State and district levels as the 
monsoon rain is highly uneven. 

 The IMD explains the loss of a centimetre every decade as part of a natural cycle of the monsoon where 30 years 
of less rain, or a ‘dry’ epoch, is followed by 30 years of a ‘wet epoch’. 

 India began a dry epoch in the 1970-80 decade and it is now in a neutral phase and will enter a wet epoch in 
2030-2040. 
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9.2 24% Rain Shortfall 

According to IMD, India ended August with a 24% shortfall from the predicted amount of rainfall. 

 August normally receives the 2nd highest rainfall in the four monsoon months. 

 So even a substantial rainfall in September would not wipe out the deficit. 

 This brings India’s overall monsoon rainfall deficit to 9%, meaning “below normal” rainfall. 

 In June, the IMD forecast rainfall in northwest, 
south, east and central India would be “normal” 
or within an 8% error window of their historical 
average. 

 This forecast too has been significantly off the 
mark, with Northwest India and Central India 
registering a 14% shortfall. 

Reasons for August monsoon failure 

 The key reason has been an extended break in 
rainfall from August 8-18. 

 Wind-bearing depressions in the Bay of Bengal, 
coupled with moisture from the Arabian Sea, 
usually inject surges of rain over central India. 

 But this did not happen increasing the break-like 
conditions. 

 Effects of global warming were also impacting monsoon rainfall. 

 The number of rain-bearing depressions in the Bay of Bengal was declining and pre-monsoon cyclones, such as 
Tauktae possibly altered heat distribution patterns over the landmass. 

 They influenced moisture distribution and thereby causing erratic rainfall. 

9.3 Downpour in Bengaluru 

Bengaluru witnessed rains for two consecutive weeks in May, even before the onset of the southwest monsoon in June. 

 The volume of rainfall is unusual for the time of the year. 

 Generally such extreme rainfall is not expected in the pre-monsoon period 

 Possible Causes - Very warm conditions in the Arabian Sea could have resulted in heavy rains. 

 Usually Arabian Sea used to be cooler than 28 °C. Since 1950s the temperature has risen by 1.2-1.4°C in parts of 
the Arabian Sea which is quite large. 

 Cumulonimbus clouds, known to produce hail, thunder and lightning, are forming on the Western Coast due to 
the warming sea. 

 These clouds are a relatively new phenomenon. 

 Additional factors - Increased urbanisation can intensify extreme rainfall. 

 The urban region has more pollution. Aerosols emitted from industry, power plants and transportation can seed 
cloud formation thereby intensifying the rainfall. 

9.4 Future of El Niño and La Niña 

A study simulated the El Niño-Southern Oscillation (ENSO) using South Korea’s supercomputer Aleph. 

 The study completed a series of century-long Climate model simulations covering present-day climate and 2 
different global warming levels. 

 It notes that the intensity of the ENSO temperature cycle can weaken as carbon dioxide increases. 

 It found that increasing atmospheric CO2 can cause a weakening of future simulated ENSO sea surface 
temperature variability. 
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 It found that the sea-surface temperature deviates from 
normal level at CO2-doubling (2×CO2) conditions and 
became robust at CO2 quadrupling (4×CO2). 

 Reasons for the collapse :- Movement of atmospheric 
heat was studied to decode the collapse of the ENSO 
system. 

1. The future El Niño events will lose heat to the 
atmosphere more quickly due to the evaporation of 
water vapour. 

2. There will be a reduced temperature difference 
between the eastern and western tropical Pacific, 
inhibiting the development of temperature 
extremes during the ENSO cycle. 

 There can be a weakening of the tropical instability waves of the equatorial Pacific in the projected future, 
which can cause a disruption of the La Niña event. 

 There is a tug-of-war between positive and negative feedback in the ENSO system, which tips over to the 
negative side in a warmer climate. 

 This means future El Niño and La Niña events cannot develop their full amplitude anymore. 

Impact of La Niña on the North-East monsoon  

 While a La Niña is known to enhance rainfall associated with the South-West monsoon, again with exceptions, 
it has correlated negatively with the North-East monsoon. This is due to two reasons,  

1. Low-pressure areas, depressions or cyclones form relatively north to their normal position during a La 
Nina year. 

2. Instead of moving West-North-West towards the East Coast of India, they tend to recurve and move 
away, robbing the South Peninsula of its share of rainfall. 

La Niña this year   

 Normally, La Niña subdues the concurrent North-East monsoon.  

 But, this year, La Nina is contributing to the excessive NE monsoon. This is due to the rain-driving low-pressure 
areas/depressions in the Bay of Bengal/Arabian Sea so far.  

 The Indian Ocean Dipole (IOD) or Indian Nino had gone from a slightly negative mode into neutral even as the 
NE monsoon was establishing.  

 [IOD involves a periodic oscillation of SST between positive, negative and neutral.]  

 Negative IOD could have wrecked the NE monsoon irrespective of the Pacific mode, since warming of the East 
Indian Ocean could divert rain systems away from the Bay.  

 Weather systems seek out the nearest warm water pool to thrive and prosper. 

 Given the neutral IOD phase, the flows from upstream South China Sea/ West Pacific may have been directed 
into the Bay, beefing up the NE monsoon.  

 Monitoring the SSTs of the ‘Nino’ regions of the Equatorial Pacific shows that these phenomena may recur every 
3 to 5 years.  

 Each cycle lasts 9 months to a year or perhaps even more, manifesting in floods/drought across geographies.  

9.5 Decadal prediction for Indian Ocean Dipole  

A new study claims to have found out decadal prediction skills for the Indian Ocean Dipole (IOD) to enable monsoon 
forecast for the next 5-10 years in advance. 

 Retrospective decadal forecasts, with initial conditions from 1960 to 2011 from existing four models were 
analysed. 

 It was found that the two models - MIROC5 from Japan and CanCM4 from Canada - show significant 
prediction skills for up to 10 years, with strongest leads up to 2 years. 
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 Influencing factors - The predictability of IOD comes from the subsurface ocean signals in the Southern 
Ocean. 

 The El Nino-Southern Oscillation events, which occur in the tropical pacific, are also well known as a major 
climate driver. 

Indian Ocean Dipole 

 The IOD, also known as the Indian Niño, is an irregular oscillation of sea-surface temperatures. 

 It involves an aperiodic 
oscillation of sea-surface 
temperatures (SST), between 
"positive", "neutral" and 
"negative" phases. 

 As part of it, the western Indian 
Ocean becomes alternately 
warmer (positive phase) and 
then colder (negative phase) 
than the eastern part of the 
ocean. 

 A positive phase sees above 
normal sea-surface 
temperatures and greater 
precipitation in the western 
Indian Ocean region with a corresponding cooling of waters in the eastern Indian Ocean. 

 This tends to cause droughts in adjacent land areas of Indonesia and Australia. 

 The negative phase involves warmer water and greater precipitation in the eastern Indian Ocean, and cooler 
and drier conditions in the west. 

 A neutral phase would mean sea temperatures were close to average across the Indian Ocean. 

  The IOD thus affects the strength of monsoons over the Indian subcontinent. 

 The IOD is one aspect of the general cycle of global climate, interacting with similar phenomena like the El Niño-
Southern Oscillation (ENSO) in the Pacific Ocean. 

 An IOD can either aggravate or weaken El Nino’s impact on the Indian monsoon.  

 If there is a positive IOD, despite an El Nino year, it can bring good rains to India. 

9.6 Atlantification 

A recent study has found that Atlantification started at the beginning of the 20th century. The Arctic has warmed by 
2 degrees Celsius since 1900. 

 Long ago, the Arctic and the Atlantic oceans existed in harmony, with warm and salty Atlantic waters gently 
flowing into the Arctic. 

 The Arctic had a layered nature - sea ice on top, cool freshwater in the middle, and warm, salty water at the 
bottom - that helped hold the boundary between the polar ocean and the warmer Atlantic. 

 But everything changed when the larger Atlantic Ocean began flowing faster than the Arctic Ocean could 
accommodate. 

 This weakened the distinction between the layers and transformed Arctic waters into something closer to the 
Atlantic. 

 This process is called Atlantification. It is part of the reason why the Arctic is warming faster than any other 
ocean. 

 Atlantification is not a new invasion of the Arctic. But what’s new is that the properties of the Arctic are changing. 

New Study 

 Recent study found that the researchers extracted a yardlong sediment core from the seafloor of Kongsfjorden, 
a glacial fjord in the east end of the Fram Strait. 
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 [Fram Strait is a gateway between the Norwegian archipelago Svalbard and Greenland, where Arctic and 
Atlantic waters mingle.] 

 This sediment archived 800 years of historical changes in Arctic waters. 

 Researchers sliced up the core at regular intervals and identified the samples’ foraminifera - single-celled 
organisms that build intricate shells around themselves using minerals in the ocean. 

 Process - When foraminifera die, their shells drift to the seafloor and accumulate in layers of sediment. 

 The creatures are crucial clues in sediment samples; by identifying which foraminifera are present in a sample 
and analyzing the chemistry of their shells, scientists can glean the properties of past oceans. 

 Researchers noticed a sudden, massive increase in the concentration of foraminifera that prefer salty 
environments - a sign of Atlantification, around 1907 give or take a decade. 

 This is far earlier than anyone had documented. 

 Additionally, a molecular biomarker could pinpoint a specific year, 1916, when coal mining began in 
Kongsfjorden. 

 Since the foraminiferal shift occurred just before this marker, the researchers estimate Atlantification began 

 The authors are not sure of the precise reasons behind the early Atlantification. If human influences are the 
cause, the whole system is much more sensitive to greenhouse gases than we previously thought. 

9.7 Delhi Heatwave 

What is the issue? 

Delhi-NCR is in the midst of another heatwave, with the maximum 
temperature at some weather observatories likely to hit 45 degree Celsius.  

What is a heat wave? 

 Heat wave is a condition of air temperature which becomes fatal to 
human body when exposed. 

 Quantitatively, it is defined based on the temperature thresholds over 
a region in terms of actual temperature or its departure from normal. 

 Criterion for declaring heat wave 

 Heat wave is considered if maximum temperature of a station reaches 
at least 40 degree C or more for plains and at least 30 degree C or 
more for hilly regions. 

 Based on Departure from Normal 

o Heat Wave: Departure from normal is 4.5 degree C to 6.4 
degree C 

o Severe Heat Wave: Departure from normal is >6.4 degree C 

 Based on Actual Maximum Temperature 

o Heat Wave: When actual maximum temperature ≥ 45 degree 
C 

o Severe Heat Wave: When actual maximum temperature ≥47 degree C 

 If above criteria met at least in 2 stations in a Meteorological sub-division for at 
least two consecutive days and it declared on the second day. 

 For coastal areas- When maximum temperature departure is 4.5 degree C or 
more from normal, heat wave may be described provided actual maximum 
temperature is 37 degree C or more. 

What are the favorable conditions for Heat wave? 

 Transportation / Prevalence of hot dry air over a region (There should be a region of warm dry air and 
appropriate flow pattern for transporting hot air over the region). 
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 Absence of moisture in the upper atmosphere (As the presence of moisture 
restricts the temperature rise). 

 The sky should be practically cloudless (To allow maximum insulation over 
the region). 

 Large amplitude anti-cyclonic flow over the area. 

 It is occurring mainly during March to June and in some rare cases even in 
July but peak month of the heat wave over India is May. 

What is the current forecast? 

 The city recorded a high of 43.5 degrees Celsius on April 28 and 29 which 
was the highest maximum temperature on an April day in Delhi in 12 
years. 

 The weather department has issued an "orange" alert, warning people of 
a severe heatwave in many parts of Delhi. 

 Power outages compounded the misery of millions of people wilting in a 
heatwave across India, with experts blaming climate change for an early 
onset of roasting summer temperatures. 

 Many regions also reported falling water supplies. 

9.8 Marine Heatwaves 

For the first time, a study has found a close link between marine heatwaves and atmospheric circulation and rainfall. 
It has also found that the marine heatwaves have been on the rise in the waters around India. 

The increase in marine heat waves was due to rapid warming in the Indian Ocean and strong El Nino event. 

 Marine heat waves (MHW) are the heatwaves that form on oceans. 

 These are periods of extremely high temperatures over seas and oceans. 

 Such heat waves are caused by an increase in the heat content of oceans, especially in the upper layers. 

 [Around 90% of the warming caused by greenhouse gas emissions is absorbed by the oceans.] 

 During an MHW, the average temperatures of the ocean surface (up to a depth of 300 feet) go 5-7 degrees Celsius 
above normal. 

 Impacts - Worldwide, they are one of the major results of human-induced global warming. 

 These MHW events cause habitat destruction due to coral bleaching, seagrass destruction, and loss of kelp 
forests, affecting the fisheries sector adversely. 

 An underwater survey showed that 85% of the corals in the Gulf of Mannar near the coast of Tamil Nadu got 
bleached after the MHW in May 2020. 

 Findings - The Western Indian Ocean region experienced the largest increase in marine heatwaves at a rate of 
about 1.5 events per decade, followed by the north Bay of Bengal at a rate of 0.5 events per decade. 

 From 1982 to 2018, the Western Indian Ocean had a total of 66 events, while the Bay of Bengal had 94 events, 
the study notes. 

 Marine heatwaves in the Western Indian Ocean and the Bay of Bengal increased drying conditions over the 
central Indian subcontinent. 

 Correspondingly, there is a significant increase in the rainfall over south peninsular India in response to the 
heatwaves in the north Bay of Bengal. 

 MHW phenomenon is impacting the Indian monsoon, mainly the southwest monsoon.   
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9.9 Cold Wave in North India 

Recently, the India Meteorological Department (IMD) has predicted a cold wave in parts of Punjab, Haryana, 
Chandigarh, Gujarat, Rajasthan and Uttar Pradesh over the next few days. 

 Cause - According to IMD, the above region could witness a cold wave due to the western disturbance move as 
a cyclonic circulation over north Pakistan and adjoining Jammu and Kashmir. 

 [Western disturbances are storms that originate in the Mediterranean region and bring winter rainfall to 
northwest India.] 

 After this western disturbance moves, the IMD expects strong north-westerly and westerly cold winds over north 
India. 

 New pattern - This wind pattern is new. Earlier, winds were calm and light all through November. This much 
fall in temperature needs consistent winds. 

Cold Wave 

 The IMD defines a cold wave qualitatively as a condition of air temperature which becomes fatal to the human 
body when exposed. 

 Cold waves usually occur from mid-December to the end of February. Sometimes, a cold wave may set in before 
mid-December. 

 The cold waves depend on weather systems and wind patterns from the middle latitudes, that is from Europe or 
West Asia, since the winds from these regions bring cold weather. 

 Factors that bring cold waves to India include the movement of cold air masses brought about by upper-level 
winds. 

 They can be triggered by strong westerly winds approaching northwest India and transporting cold air towards 
the southeast direction. 

 Build up of an extended area of relatively high pressure over northwest Asia can also bring cold waves. 

 IMD’s Conditions - In ‘cold wave’ conditions, the minimum temperature is less than or equal to 4 degree 
Celsius at a weather station in the plains, and departs from the normal temperature 4.5 to 6.4 degrees below for 
that period. 

 For hilly regions, a cold wave is declared when the minimum temperature is less than or equal to 0 degree 
Celsius and the minimum temperature is 4.5 degrees to 6.4 degrees below the normal. 

 In ‘severe’ cold wave conditions, the minimum temperature is less than or equal to 10 degree Celsius, and 
departs from the normal by 6.5 degrees or more, or if cold wave conditions persist for four days or more. 

 The ‘normal’ temperature is calculated for every 5 days by taking the average temperature for these days over 
the past 30 years. 

http://www.shankariasacademy.com/
http://www.iasparliament.com/


 www.shankariasacademy.com 

www.iasparliament.com 
        
                                                                                                                   

CHENNAI | SALEM | MADURAI | COIMBATORE                                  DELHI | BANGALORE | THIRUVANANTHAPURAM  

78 

9.10 Chillai Kalan 

With the winter solstice, the ‘chillai kalan’ has started in the Kashmir Valley. 

 ‘Chillai Kalan’ is a Persian term which means ‘major cold’. 

 Chillai Kalan is the 40-day harshest spell of winter of the Kaashmir Valley. 

 It is the coldest part of winter, starting from December 21 to January 29 every year. The cold wave is triggered 
by the sub-zero temperature. 

 The ongoing cold wave is said to reach its peak with Kashmir’s mountains covered in snow for weeks. 

 It is said the snow during the period lasts longer and replenishes the streams, rivers and lakes of Kashmir. 

 The bone-chilling cold condition is followed by a 20-day-long ‘Chillai Khurd’ and 10-day-long ‘Chillai Bacha’. 

 Impacts - The number of heart attack and stroke patients at Kashmir hospitals doubles in winter due to the 
chilly weather. 

 Not only the elderly, but young and healthy people come to hospitals with heart problems, and some of them 
are even brought dead. 

9.11 Study on Flash Droughts 

A recent study has identified India among the global flash drought hotspots from 1980-2015.  

 About 10-15% areas under cultivation of rice and maize were affected by flash droughts during the monsoon 
seasons in India from 1951-2018.  

 It is predicted that by the end of the 21st century, the frequency of concurrent hot and dry extremes in India will 
rise by about five-fold.  

 This can cause approximately a seven-fold increase in flash droughts. 

 India could experience more flash droughts during the monsoon season than the non-monsoon season.  

 The study has also identified the flash drought hotspots,  

1. Corn belt across the mid-western United States,  

2. Barley production in the Iberian Peninsula,  

3. Wheat belt in western Russia,  

4. Wheat production in Asia Minor,  

5. Rice-producing regions in India and the Indochina Peninsula,  

6. Maize production in north-eastern China and  

7. Sorghum production across the Sahel. 

Flash drought 

 Flash drought is the rapid onset or intensification of drought and is set in motion by lower-than-normal 
rates of precipitation, accompanied by abnormally high temperatures, winds, and radiation.  

 Together, these changes in weather can rapidly alter the local climate.  

 Flash droughts can either by short-lived yet severe event where soil moisture completely depletes or a multi-
week period of rapid intensification toward drought.  

 Unlike conventional drought, which can happen anywhere and at any time, flash drought typically occurs during 
warm seasons.  

 Causes - Rapid drought intensification occurs due to two key drivers:  

1. A critical lack of precipitation accompanied by abnormally high temperatures, high winds, and/or 
changes in radiation and  

2. Increased evaporative demand, which is a measure of the extent to which the environment ‘tries’ to 
evaporate water.  

 [This is unlike common drought that is caused only by decline in precipitation.]  
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 Geographic differences and climate patterns also impact the development of flash drought.  

 In contrast with conventional drought - that occurs throughout the year at any location - flash drought typically 
occurs during warm seasons.  

 Impacts - As flash droughts can develop in only a few weeks, they create impacts on agriculture that are difficult 
to prepare for and mitigate.  

 Higher temperature increases evapo-transpiration and further lowers soil moisture, which decreases rapidly as 
drought conditions continue. 

 [Evapo-transpiration is the process by which water is transferred from the land to the atmosphere by 
evaporation from the soil and by transpiration from plants.] 

9.12 Bomb Cyclone 

Major U.S. cities like New York bore the brunt of the blizzard, which their National Weather Service confirmed 
intensified into a “bomb cyclone”. 

 Bomb cyclones are sometimes called ‘winter hurricanes,’ but they are a different type of storm. 

 Bomb Cyclone is a large, intense midlatitude storm that has low pressure at its center, weather fronts and an 
array of associated weather, from blizzards to severe thunderstorms to heavy precipitation. 

 Trigger - Bomb Cyclone is characterized by the explosive power of rapid drops in atmospheric pressure. 

 It becomes a bomb when its central pressure decreases very quickly—by at least 24 millibars in 24 hours. 

 Conditions - When a cyclone “bombs,” or undergoes bombogenesis, this means that it has access to the optimal 
ingredients for strengthening, such as 

1. High amounts of moisture, 

2. Winds blowing at 150 miles per hour in the upper atmosphere, 

3. Very warm sea surface temperatures just offshore (2-4 degrees Fahrenheit warmer than average), and 

4. A highly unstable atmosphere. 

 Region - The U.S. Eastern Seaboard is one of the regions where bombogenesis is most common. 

 That’s because storms in the midlatitudes (that includes the entire continental U.S.) draw their energy from 
large temperature contrasts. 

9.13 Volcano Eruption in Tonga 

A violent eruption of an underwater volcano on the Kingdom of Tonga has spread shock waves, quite literally, around 
half the world. 

 The volcano consists of two small uninhabited islands, Hunga-Ha’apai and Hunga-Tonga. 

 Hiding below the waves is a massive volcano, around 1800m high and 20 kms wide. 

 The Hunga-Tonga-Hunga-Ha’apai volcano has erupted regularly over the past few decades - 2009, 2014/15, etc. 

 But these eruptions were small, dwarfed in scale by the January 2022 events. 

 Reason - If magma rises into sea water slowly, a thin film of steam forms between the magma and water. 

 This provides a layer of insulation to allow the outer surface of the magma to cool. 

 But this process doesn’t work when magma is blasted out of the ground full of volcanic gas. 

 When magma enters the water rapidly, any steam layers are quickly disrupted, bringing hot magma in direct 
contact with cold water. 

 This is called as ‘fuel-coolant interaction’ and it is akin to weapons-grade chemical explosions. 

 Extremely violent blasts tear the magma apart. 

 A chain reaction begins, with new magma fragments exposing fresh hot interior surfaces to water, and the 
explosions repeat. 

 This ultimately jets out volcanic particles and causes blasts with supersonic speeds. 
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 Severity - The 2014/15 eruption created a volcanic cone, joining the two old Hunga islands to create a 
combined island about 5km long. 

 Mapping the sea floor, a ‘caldera’ 150m below the waves was discovered. 

 The caldera is a crater-like depression around 5km across. 

9.14 Sea Erosion 

National Center for Coastal Research (NCCR) - an attached office of Ministry of Earth Sciences - has undertaken 
vulnerability studies due to sea erosion at selected locations along the Indian coast. 

 Also known as Coastal Erosion (or Shoreline Retreat), the Sea Erosion is the break down and loss of coastal 
lands due to the net removal of sediments or bedrock by the sea from the shoreline. 

 Coastal erosion is typically driven by the 

1. Action of destructive waves and currents with very high 
energy, and these waves are the most powerful in stormy 
conditions. 

2. Mass wasting processes on slopes, and subsidence 
(particularly on muddy coasts). 

 As the backwashes of the destructive waves are stronger than swashes, the backwash pulls material away from 
the shoreline and into the sea resulting in erosion. 

 Processes - Destructive waves erode through four main processes; Hydraulic Action, Compression, Abrasion 
and Attrition. 

 Reasons behind the Sea erosion - Climate change-driven rise in sea level and increased intensity of ocean 
storms. 

 Human activity closer to the shoreline, such as construction, dredging, quarrying and sand mining, is 
exacerbating the menace. 

 In its natural state, this eco-system has a sobering influence on saline winds, cyclones, sea waves and incursion 
of seawater into underground aquifers. 

 In India, though the coastal zone regulations are meant to preserve the seashore, their implementation has been 
below par. 

9.15 Status of India’s Coastline 

The Ministry of Earth Sciences informed the Lok Sabha about the status of the coastline of the Indian mainland. 

 The National Centre for Coastal Research (NCCR) is monitoring shoreline erosion since 1990 using remote 
sensing data & GIS mapping techniques. 

 [Chennai-based NCCR is an attached office of the Ministry of Earth Sciences (MoES). To know more about the 
NCCR, click here.] 

 About 6,907.18 km long Indian coastline of mainland has been analysed from 1990 to 2018. 

 Of the 6,907.18-km-long coastline of the Indian mainland, 

a. 34% is under varying degrees of erosion, 

b. 26% is of an accreting nature, and 

c. The remaining 40% is in a stable state. 

 In terms of percentage, West Bengal, which is located on the eastern coast of the country with a 534.35-km-
long coastline, suffered erosion along about 60.5% of the coast over the period from 1990 to 2018. 

 This is followed by Kerala on the west coast, which has 592.96 km of coastline and 46.4% of it faced erosion. 

 Tamil Nadu, with a coastline of 991.47 km, recorded erosion along 42.7% of it. 

 Gujarat, with the longest coastline of 1,945.6 km, recorded erosion along 27.06% of it. 

 In the Union Territory of Puducherry, with a 41.66-km-long coastline, about 56.2% of its coast recorded erosion. 

The swash is when a wave washes up 
onto the shoreline. 

The backwash is when the water from 
a wave retreats back into the sea. 
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Indian National Centre for Ocean Information Services (INCOIS), an organisation under the MoES, has prepared an 
atlas of Coastal Vulnerability Index (CVI) maps for the entire coastline of India at a 1:100000 scale. 

Policy on Displacement 

 The 15th Finance Commission had recommended the creation of a 

a. National Disaster Risk Management Fund (NDRMF) and State Disaster Risk Management Fund 
(SDRMF) comprising a mitigation fund at the national and State levels (NDMF/SDMF)  & 

b. A response fund at the national and state levels for the award period from 2021-22 to 2022-26. 

 The Commission has also made specific recommendations for ‘Mitigation Measures to Prevent Erosion’ under 
NDMF and ‘Resettlement of Displaced People Affected by Erosion’ under NDRF. 

9.16 Study on Urban Heat Island Effect 

A study has found that the decadal changes in land use and urban sprawl of the Chennai Metropolitan Area has led to 
warmer temperature and increasing urban heat island effect spreading to peri-urban landscape. 

 According to the study, the vegetation cover of the CMA was 14.9% in 1988, which has drastically shrunk to only 
6.1% of the area in 2017. 

 Similarly, water bodies that occupied nearly 6.7% of the area in 1988, has decreased to 4.6% of the CMA. 

 While the extent of agricultural lands had reduced from 42.2% in 1988 to 19.2% in 2017, it has been replaced by 
urban built-up area. 

 The rapid urbanisation, particularly along East Coast Road and Rajiv Gandhi Salai and GST Road, led to increase 
in built-up area to 48.7% in 2017 from just 17.7% in 1988. 

 As peri-urban areas are developed denser urban sprawl, they are experiencing a warmer temperature due to 
urban heat island effect. 

 Loss of waterbodies and wetlands and greenery that have been replaced by built-up area has increased the land 
surface temperature (LST) since 1988. 

 [LST is the radiative temperature of the earth surface or how hot the earth would be after solar radiation as 
measured by remote sensor.] 

 Solution - Efforts need to be taken to increase green cover and protect wetlands in peri-urban areas to sustain 
a LST of below 30 degree Celsius. 

 Creating an inventory of waterbodies and ecologically sensitive zones would help curtail construction activities 
and reduce negative impact of urbanisation. 

Peri-urban Areas 

 They are zones of transition from rural to urban land uses located between the outer limits of urban and regional 
centres and the rural environment. 

 The boundaries of peri-urban areas are porous and transitory as urban development extends into rural and 
industrial land. 

 Irrespective of how the boundaries move there will always be peri-urban zones. 

Urban Heat Island Effect 

 ‘Urban heat islands’ occur when cities replace natural land cover with dense concentrations of pavement, 
buildings, and other surfaces that absorb and retain heat. 

 This effect increases energy costs (e.g., for air conditioning), air pollution levels, and heat-related illness and 
mortality. 

 Climate changes will likely lead to more frequent, more severe, and longer heat waves during summer months. 

 Rapid urbanisation combined with changes in land use pattern leads warming of urban spaces compared with 
surrounding non-urban areas this is called the urban heat island effect. 

 Urban migration, concrete jungles, decrease in dense vegetation and cultivable land area, encroachments in 
water bodies will influence urban heat islands. 

 To reduce the urban heat island effect: 
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o Build green infrastructure improvements into regular street upgrades and capital improvement projects 
to ensure continued investment in heat-reducing practices throughout the community. 

o Plant trees and other vegetation 

o Build green roofs 

9.17 Controversies around Water Sharing between Tamilnadu and Kerala 

What is the issue? 

The issue of the maximum water level  in the Mullaperiyar dam and the possibility of a dam-break has revived the 
contyroversy  surrounding the Tamilnadu Kerala relations. 

What is the history of  the Mullaperiyar dam? 

 The 130-year old Mullaperiyar dam is located on the confluence of the Mullayar and Periyar River in 
Kerala’s Idukki district. 

 It was built by Pennycuick to create a harmonious atmosphere in the east coast by taking the water there and 
have people cultivate crops. 

 Although the dam is located in Kerala, it is operated by Tamil Nadu following an 1886 lease indenture for 999 
years that was signed between the Maharaja of Travancore and the Secretary of State for India. 

What is the genesis of the dispute? 

 In 1979, a problem erupted over the safety of the dam which led to a tripartite meeting that decided to bring the 
water level from the full reservoir level of 152 ft to 136 ft. 

 By mid-1990, Tamil Nadu started demanding restoration of the water level in the Mullaperiyar as it had 
completed the dam strengthening works. 

 When no consensus was reached through negotiations, the Supreme Court was approached. 

 The Supreme Court in February, 2006 allowed Tamil Nadu to raise the water level of the dam to 152ft. 

 In response to that,Kerala government enacted Irrigation and Water Conservation (Amendment) Act, 
2006  and put the second schedule of Mullaperiyar Dam as endangered and fixed its maximum water level to 
136ft. 

 In 2014, the apex court declared the Act unconstitutional and restrained Kerala from interfering with the rights 
of Tamil Nadu in raising the water level in the dam to 142 feet. 

 The Kerala government has been at many times emphasising the urgent need for the gradual release of water. 
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What is the standpoint of Kerala government? 

 Dam safety- The Mullaperiyar dam suffers from structural issues and the possibility of a dam-break cannot be 
ruled out. 

 The dam is located in an earthquake-prone area and small-time earthquakes that had happened in 1979 and 
2011 caused some cracks in the dam. 

 The leakage in the dam is another cause of concern. 

 The technology which was put into use for constructing the dam 130 years ago was obsolete compared to the 
sophisticated construction methods used now. 

 According to the UN University report, 35 lakh people in Kerala will be directly hit in the case of a dam-break. 

 It will also have its impact on the National Periyar Park which hosts some of the endangered species. 

What is TamilNadu’s position regarding the dispute? 

 For Tamil Nadu the Mullaperiyar dam is like a lifeline for the people of Madras Presidency for irrigation  and 
drinking 

 The dam is also significant for the generation of the power in lower Periyar water station as the region is is 
shadow and arid. 

 So, the government of Tamil Nadu insists on raising the water level in the dam pointing out the failure of crops. 

 The government has also asserted that it has full right over the control of the dam. 

 Tamil Nadu  has challenged the Kerala’s  proposal for decommissioning of the dam and construction of a new 
dam. 

What are the other river water issues between both the states? 

 An element of uneasiness is present in the ties between Tamil Nadu and Kerala on the subject of water which is 
far more complex than those of Tamil Nadu with Karnataka. 

 Parambikulam-Aliyar, Siruvani of the Bhavani sub-basin, Neyyar, and the proposal for linking the Pamba and 
Achankovil rivers of Kerala with Vaippar of Tamil Nadu,etc. are the issues. 

What is the Parambikulam-Aliyar Project issue? 

 

 The project was signed between Tamil Nadu and Kerala in 1970 with retrospective effect from November 1958 
to divert and integrate 8 West flowing rivers - 6 in the Anaimalai Hills and 2 in the plains . 

 The objective is to benefit the drought prone areas in the Coimbatore and Erode district of Tamilnadu State and 
to stabilize the existing irrigation system in Chittoorpuzha of Kerala State. 

 The agreement ensures Kerala’s 
riparian share in the Sholayar and 
Chittoorpuzha sub-basins as a 
guaranteed annual entitlement 
without applying the distress-sharing 
formula. 

  It also ensures four months’ flow 
(from the Northeast monsoons) from 
the Upper Nirar weir for Kerala’s 
exclusive use in the Periyar basin. 

 The agreement provides for review 
every 30 years since November 9, 1958 
but it remains inconclusive. 

 Kerala’s concerns - Kerala has 
reservations on the non-realisation of 
its share of 2.5 tmc of water from the Parambikulam group of rivers for the exclusive use of Chittoorpuzha valley. 

 Construction of some structures in the project area without Kerala’s concurrence ia another area of concern. 
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 Tamil Nadu’s stand - It has proposed new constructions to augment its share — the Nirar-Nallar Project and 
Balancing Reservoir above Manacadavu  for which Kerala has not consented. 

 In the last 20 years, the Chalakudy basin experienced overflow in 12 years and a sizeable portion of the water is 
also lost as unutilisable flows. 

 The way forward lies in trapping the existing spill at Chalakudy and Bharathappuzha through new reservoirs. 

What are the provisions for distribution of water in Indian Constitution? 

 Entry 17 in the State List – It makes water a state subject. 

 Entry 56 in the Union List – The Central Government is conferred with powers to regulate and develop 
inter-State rivers to the extent declared by the Parliament by law to be expedient in the public interest. 

 Article 262 – It provides that Parliament may adopt legislation for the settlement of disputes or complaints 
concerning the transboundary waters in a river or river valley. 

What is the need of the hour? 

 Kerala must give its permission for completing the remaining works to strengthen the dam at the earliest. 

 Tamil Nadu should ensure that all the instruments for monitoring the safety and health of the dam are installed 
and are functioning properly. 

 Both the players should adopt a rational approach while deciding on the storage levels and safety aspects of the 
dam. 

9.18 The Ken-Betwa River Linking Project 

Why in news? 

The Union Cabinet approved the funding and implementation of Ken-Betwa inter-linking of rivers project that will be 
completed in 8 years. 

What is the Ken-Betwa Link Project? 

 On March 22, 2021, a memorandum of agreement was signed among the Ministry of Jal Shakti and the 
governments of Madhya Pradesh and Uttar Pradesh to implement the Ken-Betwa Link Project. 

 The project envisages transferring water from the 
Ken river to the Betwa river, both tributaries of the 
Yamuna. 

 It is the first project under the National Perspective 
Plan for interlinking of rivers. 

 The Ken-Betwa Link Canal will be 221 km long, 
including a 2-km long tunnel. 

 Phases- The project has two phases, with four 
components. 

 Phase-I - Involves one of the components 
— Daudhan Dam complex and its subsidiary 
units such as Low Level Tunnel, High Level Tunnel, 
Ken-Betwa Link Canal and power houses. 

 Phase-II - Involves three components — Lower Orr 
Dam, Bina Complex Project and Kotha 
Barrage. 

 Special Purpose Vehicle - An SPV called Ken-
Betwa Link Project Authority (KBLPA) will be set up 
to implement the project. 

 NIRA- The Centre has set in motion the process of creation of National Interlinking of Rivers Authority (NIRA) 

 It will be an independent autonomous body for planning, investigation, financing and implementation of the 
interlinking of river (ILR) projects in the country. 

 The NIRA will have powers to set up SPV for individual link projects. 
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What is the need for this project? 

 The project lies in Bundelkhand, a drought-prone region, which spreads across 13 districts of Uttar Pradesh 
and Madhya Pradesh. 

 The project is expected to provide 

o Annual irrigation of 10.62 lakh hectares, 

o Supply drinking water to about 62 lakh people 

o Generate 103 MW of hydropower 

o Generate 27 MW of solar power 

 The project is expected to boost socio-economic prosperity in the backward Bundelkhand region on account of 
increased agricultural activities and employment generation. 

 It would also help in arresting distress migration from this region. 

 It will pave the way for more interlinking of river projects to ensure that scarcity of water does not become an 
inhibitor for development in the country. 

What are the concerns regarding this project? 

 Submergence of Panna Tiger Reserve- According to the National Water Development Agency under the 
Jal Shakti Ministry, the Daudhan dam, to be built on the Ken river will involve a submergence of 9000 ha area. 

 This will partly submerge the Panna Tiger Reserve in Madhya Pradesh and affect the habitat of vultures and 
jackal. 

 But the project was cleared by the apex wildlife regulator, the National Board for Wildlife, in 2016. 

 Delay in CLMP- For environment management and safeguards, a Comprehensive Landscape Management 
Plan (CLMP) has been proposed but it is still under finalisation by the Wildlife Institute of India (WII). 

 Pending cases- The environmental clearance was challenged and is pending at the National Green Tribunal 
(NGT) 

 The stage II (final) Forest Clearance and subsequent state approval in this case from the Madhya Pradesh 
government is also pending. 

What clearances are required for a river linking project? 

 Techno-economic clearance - Given by the Central Water Commission 

 Forest clearance and environmental clearance – Given by the Ministry of Environment & Forests 

 Resettlement and rehabilitation plan of tribal population - Given by the Ministry of Tribal Affairs 

 Wildlife clearance - Given by the Central Empowered Committee 

What about the earlier cases of river interlinking? 

 The Periyar Project was commissioned in 1895 under which transfer of water from Periyar basin to Vaigai basin 
was envisaged. 

 In the 1970s, the then Union Irrigation Minister Dr K L Rao suggested the construction of a National Water Grid 
for transferring water from water-rich areas to water-deficit areas. 

 Later, Captain Dinshaw J Dastoor proposed a Garland Canal to redistribute the water from one area to another. 

 But the government did not pursue these two ideas further. 

 In August 1980, the Ministry of Irrigation prepared a National Perspective Plan for water resources 
development envisaging inter-basin water transfer. 

 The NPP comprised two components. 

o  Himalayan Rivers Development 

o Peninsular Rivers Development 

 Based on the NPP, the National Water Development Agency (NWDA) identified 30 river links– 16 under 
Peninsular component and 14 under Himalayan Component. 
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 Projects such as Parambikulam Aliyar, Kurnool Cudappah Canal, Telugu Ganga Project, and Ravi-Beas-Sutlej 
were undertaken by the government. 

9.19 Par Tapi Narmada River-linking Project 

 The Par Tapi Narmada link project was envisioned under the 1980 National Perspective Plan under the former 
Union Ministry of Irrigation and the Central Water Commission (CWC). 

 A MoU was signed between Gujarat, Maharashtra and the central government in 2010. 

 This link project is a multipurpose project that proposes to link three rivers - Par, Tapi and Narmada. 

 It has envisioned transferring river water from the surplus regions of the Western Ghats to the deficit regions 
of Saurashtra and Kutch. 

 The link mainly includes the construction of 

a. 7 dams (Jheri, Mohankavchali, Paikhed, Chasmandva, Chikkar, Dabdar and Kelwan), 

b. 3 diversion weirs (Paikhed, Chasmandva, and Chikkar dams), 

c. 2 tunnels (5.0 km and 0.5 km length), 

d. The 395-km long canal (205 km in Par-Tapi portion including the length of feeder canals and 190 km 
in Tapi-Narmada portion), and 

e. 6 powerhouses. 

 Of these, the Jheri dam falls in Nashik, while the remaining dams are in Valsad and Dang districts of South 
Gujarat. 

 Working - During the monsoon season, the water which is supplied to Saurashtra through the state 
government from Sardar Sarovar dam will be saved and used for other purposes. 

 Presently the water of Sardar Sarovar is used in urban areas and for irrigation in Saurashtra. 

 Benefits - It provides irrigation benefits to the enroute command and Narmada command. 

 The reservoirs will also provide flood relief to the people residing in downstream areas. 

 The six power houses installed at 4 dam sites will generate 93.00 Mkwh of hydropower. 

9.20 Flood Plain Zoning 

 Flood Plain Zoning has been recognized as an effective non-structural measure for flood management. 

 It is a method of hazard mapping and land use management to assess flood risk before building on flood plains. 

 Flood-plain zoning measures aim at 

1. Demarcating zones or areas likely to be affected by floods of different magnitude or frequencies and 
probability levels, and 

2. Specify the types of permissible developments in these zones, so that whenever floods actually occur, 
the damage can be minimised. 

 Advantages - Avoiding building on high-risk flood plains, avoiding damage to property, more green space, 
more agriculture, increased infiltration. 

 Disadvantages - Doesn’t help areas where floodplains are already urbanised, planning issues harder to 
enforce in LEDCs as this is more of an MEDC solution due to technology and surveying. 

 In India, the action for demarcation of flood plain areas and regulating the activities therein, is to be 
undertaken by the state governments. 

 Ministry of Jal Shakti has continuously impressed upon the States the need to adopt flood plain zoning 
approach. 

 The states of Manipur, Rajasthan, Uttarakhand and erstwhile State of Jammu & Kashmir had enacted the flood 
plain zoning legislation. 

 But, delineation and demarcation of flood plains is yet to be undertaken. 
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 The Rashtriya Barh Ayog had, in 1980, estimated the total area liable to floods in the country as 40 Mha. 

 As per the Working Group Report on Flood Management and Region-specific Issues in 2011, the extent of 
maximum area affected by floods is 49.815 Mh. 

9.21 Study on Migration of River Delta  

In order to understand how their course may change in future, a new study has examined 48 river delta systems 
across the world from a variety of climatic and socioeconomic contexts.  

 The researchers identified 4 aspects that determine the movement and migration of river delta systems: 

a) Interplay between the effects of rivers, tides, and waves 

b) Amount of sediment that the channel carries (aka sediment flux) 

c) Frequency & magnitude of floods that occur 

d) Average size of the channel.  

 Also, high tides increase the input of the saline seawater in the delta and interact with the river discharge.  

 Researchers hypothesised that increases in the sediment flux will cause greater changes in the delta channel and 
so, cause it to migrate more.  

 The study found that all deltas exhibiting large migration rates, in excess of 3 metres per year, are dominated 
by river action rather than tides.  

 During high tides, there is increased input of seawater in the delta and the sediment that has already flowed out 
of the channel is pushed back into the delta, ‘acting as a stabilising force’.  

 However, there are deltas that have a low migration rate but are dominated by river discharge.  

 Reason - The study argues that the reason could lie in the sediment being transported by the river (fluvial 
sediment flux).  

 Merely because the delta is river-dominated and has a significant tendency to change its channel does not 
necessarily mean it will do so.  

 Sediment flux is a key driver for channel migration, as the course of the water naturally changes when sediment 
gets deposited/ discharged at the mouth of the delta.  

 Another reason is the Biome classification. River deltas in frigid zones of the Earth will naturally have 
permafrost balance out all ingredients for a high migration rate.  

 Combined effects of all these factors, especially flood forcing, were also considered.  

 Types - Juxtaposition of all these shows that when there is high sediment flux, high flood frequency, and high 
degrees of river forcing, the systems have the highest rates of channel migration.  

 Examples - The Godavari River, India and the Yellow and Yangtze River deltas in China.  

 When there is low sediment flux, low flood frequency, and low degrees of river forcing, the systems have the 
lowest rates of channel migration.  

 Examples - The Vistula, Poland; Ebro, Spain; Rhine, Germany and Tone, Japan. 

 The Ganges river delta is an example of a system where a combination of migration-enhancing and migration-
dampening factors balances each other out.  

 Ganges has large volume, high sediment flux, and high flood frequency; but, experiences almost 50% tidal 
forcing, acting as a stabiliser.  

 This data on the changes delta systems have undergone in the recent past can help governments manage 
population density and plan future city development. 
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MAINS PRACTICE QUESTIONS 

1. Kerala and Uttarakhand received record rainfall in October, with several districts reporting 24-hour highs that 
exceeded the figures from over a century. What explains this incessant rain? 

2. Do you think that the domestic green bond market is the key for the country’s energy transition? Comment. 

3. Despite existing challenges, the participation of local communities’ adequate financing and incentives are 
essential in forest restoration process. Examine. 

4. Is India’s commitment to hit net-zero emissions only by 2070 a lethargic move or grounded in the reality of 
climate justice?  

5. Climate Vulnerability Index has analyzed 640 districts in India to assess their vulnerability to extreme weather 
events. Discuss how the various Indian states have fared. 

6. Government of India needs to find long lasting solutions to the problem of man-animal conflicts. Substantiate. 

7. Effective utilization of biomass can be an effective means to raise the green footprint in the country. Examine 

8. Scrapping old thermal plants for ecological and efficiency reasons should be done carefully. Explain. 

9. The complexity and scale of the water crisis in India call for a locus-specific response. Discuss 

10. India needs long-term planning processes for de-carbonization of economy. Do you agree with this view? 
Comment 

11. The importance of carbon markets can increase rapidly after the Conference of parties 26 Glasgow meet. 
Examine 

12. For better carbon sequestration, India must revisit its policy framework and encourage participation of local 
communities. Discuss 

13. Explain the various strategies that are required to expand the total forest cover of the country. 

14. Discuss the steps that are required to make India a global leader in green hydrogen production. 

15. The problem of plastic pollution, being a negative externality to the Indian economy, must be addressed 
comprehensively. Discuss 

16. A hybrid water management system is necessary to conserve fresh water resources of the country. Discuss 

17. Wastewater has great potential to address water shortage and bring solutions to India’s water crisis. Explain. 

18. The idea of river inter-linking projects can address the issue of water scarcity and food security in the country. 
Critically analyse. 

19. The entire urban watershed needs to be reformed in order to adopt the erratic climate conditions in the country. 
Explain. 

20. Considering the significance of Himalayan region, the Government of India needs to regulate the construction 
of hydroelectric projects. Substantiate 

 

Visit https://www.iasparliament.com/mainstorming for Daily Mains Answer Writing Practice. 

 

http://www.shankariasacademy.com/
http://www.iasparliament.com/
https://www.iasparliament.com/mainstorming

