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What are Critical Minerals? 
 A mineral is criƟcal when the risk of supply shortage and associated impact on the economy is 

(relaƟvely) higher than other raw materials. 
 These minerals are essenƟal for economic development and naƟonal security, and their lack of 

availability/ the concentraƟon of extracƟon/ processing in a few geographical locaƟons could 
potenƟally lead to supply chain vulnerabiliƟes. 

 These (such as lithium, graphite, cobalt, Ɵtanium, and rare earth elements) are essenƟal for the  
advancement of many sectors, including high-tech electronics, telecommunicaƟons, transport, and 
defence. 

 It forms part of mulƟple strategic value chains , including - 
 Clean technologies iniƟaƟves such as zero-emission vehicles, wind turbines, solar panels; 
 InformaƟon and communicaƟon technologies, including semiconductors; and 
 Advanced manufacturing inputs and material such as defence applicaƟons, permanent magnets, 

ceramics.  

Declaration of Critical Minerals: 
 It is a dynamic process, and it can evolve over Ɵme as new technologies, market dynamics, and 

geopoliƟcal consideraƟons emerge. 
 Different countries may have their own unique lists of criƟcal minerals based on their specific 

circumstances and prioriƟes. 
 The US has declared 50 minerals criƟcal in light of their role in naƟonal security or economic 

development. 
 Japan has idenƟfied a set of 31 minerals as criƟcal for their economy. 
 The UK considers 18 minerals criƟcal, EU (34) and Canada (31). 

Critical Minerals for India: 
 Expert CommiƩe under Ministry of Mines has idenƟfied a set of 30 criƟcal minerals for India. 
 These are AnƟmony, Beryllium, Bismuth, Cobalt, Copper, Gallium, Germanium, Graphite, Hafnium, 

Indium, Lithium, Molybdenum, Niobium, Nickel, PGE, Phosphorous, Potash, REE, Rhenium, Silicon, 
StronƟum, Tantalum, Tellurium, Tin, Titanium, Tungsten, Vanadium, Zirconium, Selenium and 
Cadmium. 

 CreaƟon of Centre of Excellence for CriƟcal Minerals (CECM) in the Ministry of Mines is also 
recommended by the CommiƩe. 

 CECM will periodically update the list of criƟcal minerals for India and noƟfy the criƟcal mineral 
strategy from Ɵme to Ɵme. 

What is the Significance of Critical Minerals for India? 
 Economic Development 

 High-Tech Industries: CriƟcal minerals are essenƟal for sectors like electronics, 
telecommunicaƟons, transport, and defense. 

 Green Technologies: Key for solar panels, wind turbines, baƩeries, and electric vehicles. 
 Job CreaƟon: Growth in these sectors can lead to increased employment, income generaƟon, and 

innovaƟon in India. 
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 NaƟonal Security 
 Defense ApplicaƟons: Vital for aerospace, nuclear, and space sectors, requiring reliable materials 

for extreme condiƟons. 
 Self-Reliance: Securing a steady supply of criƟcal minerals is crucial for India's defense 

preparedness. 
 Environmental Sustainability 

 Clean Energy TransiƟon: EssenƟal for reducing reliance on fossil fuels and lowering greenhouse 
gas emissions. 

 Renewable Energy Goals: CriƟcal minerals support India’s aim for 450 GW of renewable energy 
capacity by 2030. 

 InternaƟonal CooperaƟon 
 Diversifying Sources: CollaboraƟons help India reduce dependency on China and enhance 

mineral security.  
 Resilience: Strengthening supply chains through internaƟonal partnerships. 

Challenges for India Related to Critical Minerals: 
 ImplicaƟons of the Russia-Ukraine Conflict: Ongoing war affects supply chains for minerals like 

lithium, cobalt, and rare earth elements. 
 Limited DomesƟc Reserves: India has restricted reserves of criƟcal minerals, heavily relying on 

imports. 
 Vulnerability: Dependence on foreign supplies exposes India to price fluctuaƟons and geopoliƟcal 

risks 
 Increasing Demand for Minerals: The manufacturing of renewable energy technologies and the 

transiƟon to electric vehicles necessitate larger quanƟƟes of minerals such as copper, manganese, 
zinc, lithium, cobalt, and rare earth elements.  

 India's limited reserves and higher requirements make it reliant on foreign partners to meet 
domesƟc needs. 

Background of Critical Mineral Control 
 China's Dominance in CriƟcal Mineral Supply Chains: China dominates the global supply chain 

for criƟcal minerals, controlling 60% of rare earth producƟon, 60% of criƟcal minerals producƟon, 
and 80% of processing. This gives it a near-monopoly status in the global market, with implicaƟons 
for naƟonal security across the world. 

 Strategic Vulnerability of Other Countries: Major economies like the European Union, India, 
Japan, and the U.S. are heavily reliant on China for criƟcal minerals, making them strategically 
vulnerable. 

China’s Shift to a Harder Foreign Policy Posture: 
 PoliƟcizaƟon to WeaponizaƟon of CriƟcal Minerals: China’s use of mineral export controls has 

evolved from a poliƟcal tool to a weapon. Its strategic control over mineral resources is now a central 
part of its foreign policy. China's restricƟons, aimed at weakening the West’s criƟcal mineral supply 
chains, highlight its intent to sabotage the technological advancement of Western naƟons.  
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 TargeƟng Dual-Use Minerals: China's focus on minerals with dual-use applicaƟons, such as those 
used in the Virginia-class submarine and F-35 fighter aircraŌ, demonstrates its aggressive posture in 
undermining Western defense capabiliƟes. 

 China’s Expansion Plans: According to Chinese Natural Resource Minister Wang Guanghua, China 
plans to increase criƟcal mineral capacity and reserves in the next five years, reinforcing its goal to 
Ɵghten its grip on global mineral supply chains. 

Historical Moves and Countermoves by China 
 The 2010 Rare Earth Export Ban to Japan: China's influence on criƟcal minerals gained internaƟonal 

aƩenƟon aŌer a 2010 incident with Japan, where it halted rare earth exports following a collision 
between a Chinese trawler and Japanese Coast Guard boats. This highlighted global dependence on 
China's mineral supplies. 

 Recent Export RestricƟons on CriƟcal Minerals (2023): 
 In 2023, China introduced restricƟons on gallium and germanium exports, two minerals vital for 

semiconductors, aŌer the Netherlands limited the supply of semiconductor equipment under U.S. 
pressure. 

 China also curtailed the export of syntheƟc graphite and natural flake graphite, essenƟal for EV 
baƩeries and nuclear reactors, in response to U.S. export controls on advanced technologies. 

India's Strategic Vulnerability 
 India’s Dependence on CriƟcal Minerals: Like other Quad naƟons (Australia, Japan, U.S.), India relies 

heavily on China for criƟcal minerals like lithium, nickel, cobalt, and copper. In FY23, India’s import 
bill for these minerals was ₹34,000 crore, reflecƟng its significant dependency. 

 Need for Strategic Partnerships and Supply Chain DiversificaƟon: This situaƟon serves as a wake-up 
call for India to take precauƟonary measures by fostering partnerships with like-minded countries 
and invesƟng in alternaƟve supply chains. Failure to act could further exacerbate India’s strategic 
vulnerability in the global minerals market. 

Conclusion 
 China's control over criƟcal minerals gives it significant leverage over global supply chains, affecƟng 

naƟonal security, technological development, and defense capabiliƟes worldwide. As Ɵes between 
China and the West deteriorate, the export restricƟons on key minerals will likely increase, pushing 
countries like India to rethink their strategies for securing criƟcal resources. 
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TAKING STOCK OF GLOBAL NUCLEAR DISARMAMENT 

 
Context:  
 September 26 marks the InternaƟonal Day for the Total EliminaƟon of Nuclear Weapons, highlighƟng 

the ongoing global discussions around nuclear disarmament. 
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Treaty on the Prohibition of Nuclear Weapons: 
 The TPNW is a legally binding internaƟonal treaty that prohibits all acƟviƟes related to nuclear 

weapons. 
 ObjecƟve: To achieve the complete eliminaƟon of nuclear weapons and establish a global norm 

against their use. 

Key Provisions: 
 Comprehensive Ban: 

 Prohibits the development, tesƟng, producƟon, acquisiƟon, possession, stockpiling, transfer, use, 
and threat of use of nuclear weapons. 

 ObligaƟons for States ParƟes: 
 States must take measures towards the total eliminaƟon of nuclear weapons. 
 Engage in internaƟonal cooperaƟon and assistance regarding nuclear disarmament. 

 Non-DiscriminaƟon: 
 All states, regardless of their nuclear status, are bound by the treaty's provisions. 

 Monitoring and ReporƟng: 
 States parƟes are encouraged to report on their implementaƟon of the treaty. 

 Origin : 
 The TPNW originated from a movement emphasizing the humanitarian consequences of nuclear 

weapons, led by a coaliƟon of non-nuclear states and civil society organizaƟons. 
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 In December 2016, the UN General Assembly adopted a resoluƟon to negoƟate a legally binding 
instrument to prohibit nuclear weapons. 

 The treaty was adopted on July 7, 2017, at the United NaƟons Headquarters. 
 Current Membership: 

 As of July 2024, there are 70 states parƟes that have raƟfied the treaty, and an addiƟonal 27 states 
have signed but not yet raƟfied it. 

 Notable Supporters: 
 Many non-nuclear weapon states, including countries from Africa, LaƟn America, and the Pacific 

Islands, acƟvely support the TPNW. 
 Nuclear-Armed States: 

 Nuclear-armed states (e.g., the U.S., Russia, China, France, the UK) and their allies have not signed 
the TPNW, viewing it as ineffecƟve in addressing security concerns. 

 Entry into Force: 
 The TPNW entered into force on January 22, 2021, following the deposit of the 50th instrument 

of raƟficaƟon 

Current Global Landscape 
 Division Among States: 

• Creates a divide between nuclear-armed naƟons and abstainers. 
• Many nuclear states oppose the TPNW. 
• Rising nuclear threats have led some NATO officials to advocate for joining the treaty.  

 Support for the TPNW: 
• As of July 2024, 70 states are parƟes to the TPNW; 27 have signed but not raƟfied. 
• Nearly 50% of states engaged in weapons of mass destrucƟon treaƟes support the TPNW. 
• Challenges tradiƟonal beliefs around nuclear deterrence. 

Geopolitical Tensions and Deterrence 
 Recent Developments: 

• Events like Russia’s nuclear threats and North Korea's acƟviƟes rekindle discussions on 
nuclear risks. 

• Prominent figures advocate treaƟng nuclear weapons like chemical and biological weapons. 
 TesƟng Deterrence AssumpƟons: 

• The Ukraine conflict tests the effecƟveness of nuclear deterrence. 
• Non-nuclear responses to threats contradict jusƟficaƟons for nuclear arsenals. 

India's Position 
 Nuclear Stance: 

• India has not signed the NPT, viewing it as discriminatory and against naƟonal interests. 
• Benefits from the NPT in limiƟng nuclear proliferaƟon but remains neutral towards the TPNW.  

 Treading the Line: 
• Other nuclear states may navigate their posiƟons on the TPNW without undermining it. 
• The TPNW, despite lacking enforcement mechanisms, has the potenƟal to challenge the 

legiƟmacy of nuclear weapons. 
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Conclusion 
 Future ImplicaƟons: 

• The TPNW could redefine the status of nuclear weapons, similar to chemical and biological 
weapons, enhancing global safety. 

• Current UN discussions may not lead to immediate changes but can foster meaningful 
dialogue on nuclear weapons' role and uƟlity. 

Attempt it! 
Q.1  With reference to Treaty on the Prohibition of Nuclear Weapons (TPNW) consider the following 

statements:  
1. It is a UN sponsored treaty which prohibit states from participating in any nuclear weapons-

related activities.  
2. India is not a signatory of this treaty.  
3. It is the first legally binding international agreement that prohibits the use of nuclear weapons. 
Which of the statements given above are correct?  
[A]  1 and 2 only 
[B]  2 and 3 only 
[C]  1 and 3 only 
[D]  1, 2 and 3 

Answer: (D) 
 Notes:  

1. Statement 1: It is a UN sponsored treaty that contains provisions which prohibit states from 
parƟcipaƟng in any nuclear weapons-related acƟviƟes. 

2. Statement 2: India is not a signatory of this treaty. 
3. Statement 3: It is the first legally binding internaƟonal agreement that prohibits the use of nuclear 

weapons. 
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HOW GLOBAL WARMING AFFECTS FORECASTING 
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Existing models and monsoon trends: 
 Current models struggle to reproduce monsoon trends over the past 50 years. 
 As a result, predicƟons for future monsoon behavior are considered unreliable. 
 Meteorologists need to assess how natural phenomena like hurricanes, El Niño, La Niña, and the 

Indian Ocean Dipole (IOD) will behave as global warming intensifies. 

Global warming in 2023-2024: 
 The record warming of 2023-2024 provides a clearer picture of the impacts of global warming. 
 A variety of extreme weather events have been observed, including heatwaves, cyclones, floods, 

droughts, and wildfires.  

Crossing the 1.5°C threshold: 
 It is esƟmated that global temperatures have surpassed the 1.5°C warming threshold (above 

preindustrial levels). 
 The duraƟon of this warming above the threshold is unclear, and the full extent of environmental 

impacts remains uncertain. 

Future predictions and challenges: 
 PredicƟng the future behavior of climate modes (hurricanes, El Niño, etc.) will be a challenge as global 

warming conƟnues. 
 Improved models and observaƟonal networks, including technologies like AI and machine learning, 

are needed to improve predicƟons. 

Uncertainties in long-term projections: 
 Climate projecƟons for the next decade or two are uncertain due to model limitaƟons and natural 

variabiliƟes. 
 ProjecƟons beyond 20 years become even more speculaƟve, based on imagined future scenarios. 
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