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Page 01 : Prelims Facts 

The U.S. dollar’s dominance in global trade is being challenged by BRICS 

nations, which aim to reduce reliance on it. 

 In response, Donald Trump has threatened 100% tariffs if these 

countries promote alternatives or develop a BRICS currency. 

Trump’s Tariff Threat Against BRICS 

 S. President-elect Donald Trump has threatened 100% tariffs on 

nine BRICS alliance nations if they undermine the U.S. dollar. 

 The BRICS alliance includes Brazil, Russia, India, China, South 

Africa, Egypt, Ethiopia, Iran, and the UAE. 

 Trump demands these countries avoid creating a new BRICS 

currency or supporting alternatives to the U.S. dollar. 

The Dollar’s Global Dominance 

 The U.S. dollar remains the dominant global currency, comprising 

58% of global foreign exchange reserves (IMF data). 

 Most global commodities, like oil, are primarily traded in dollars. 

 However, BRICS nations aim to trade in non-dollar currencies, 

challenging the dollar’s dominance. 

Russia’s Push for Alternatives 

 Russian President Vladimir Putin criticized the U.S. for 

“weaponising” the dollar at a BRICS summit. 

 Russia advocates for an alternative payment system to bypass 

SWIFT and counter Western sanctions. 

Future of the Dollar 

 Despite challenges, research suggests the U.S. dollar’s role as the 

global reserve currency is secure in the near future. 

UPSC Prelims PYQ : 2017 

Ques : The term ‘Digital Single Market Strategy’ seen in the news 

refers to : 

(a) ASEAN 

(b) BRICS 

(c) EU 

(d) G20 

 

Ans  : c) 
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Page 01 : Prelims Fact 

Representatives from 170 countries convened in Busan, South Korea, for the fifth round of the 

Intergovernmental Negotiations Committee (INC) discussions aimed at eliminating plastic pollution. 

 Despite a week of talks, the countries failed to agree on a framework due to stark divisions over 

critical issues. 

 Negotiations will resume under the banner of INC-5.2, likely in the coming year. 

 
Divisions on Reducing Plastic Production 
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 The talks highlighted disagreements between countries advocating for a reduction in virgin plastic 

polymer production and those opposing it. 

 Some nations with petrochemical-dependent economies opposed setting production reduction 

targets, citing significant economic implications. 

 Others argued that regulating plastic production impacts their developmental rights and economic 

growth prospects. 

Limited Progress and Future Steps 

 A synthesized text, intended to create a consensus, failed to address the concerns of all nations. 

 Delegates expressed collective disappointment at the limited progress and the inability to reach a 

compromise. 

 Countries remain committed to continuing negotiations in the future to address unresolved issues. 

Concerns Over Broader Agendas 

 Some countries like Qatar, criticized the discussions, alleging they served as a pretext for advancing 

trade restrictions, economic agendas, and commercial competition under the guise of 

environmental action. 

UPSC Prelims PYQ 

Q. In the context of Plastic pollution, consider the following statements: 

1.The main environmental concern associated with plastic pollution is the soil erosion. 

2.Montreal Protocol aims to reduce the production and use of single-use plastics. 

3.Burning plastic waste can help reduce plastic pollution in the oceans. 

How many of the statements given above are correct? 

a) Only one 

b) Only two 

c) All three 

d) None 

Ans : d) 
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Page 07 : GS 3 : Environment – Climate change 

The oceans, vital for moderating Earth’s climate, have absorbed 25% of anthropogenic CO₂ emissions and 

90% of excess heat. However, this comes at a cost, including acidification and ecological disruptions. 

Marine Carbon Dioxide Removal (mCDR) strategies, both biotic and abiotic, offer scalable solutions but 

face scientific, regulatory, and societal challenges. 

 
Role of Oceans in Climate Moderation 

 Oceans have absorbed 25% of anthropogenic carbon dioxide emissions and more than 90% of 

excess heat from greenhouse gases. 

 This process has bought humanity critical time to combat climate change. 

 However, it comes with consequences, including ocean acidification, disrupted biogeochemical 

cycles, and harm to marine ecosystems. 
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 Acidification threatens calcifying organisms, while warming disrupts ocean circulation and 

deoxygenates habitats, undermining vital ecosystem services like fisheries and carbon sequestration. 

Marine Carbon Dioxide Removal (mCDR): An Emerging Focus 

 Oceans offer immense potential for carbon removal due to their large surface area and unique 

chemistry. 

 Unlike land, which has reached a saturation point for carbon capture, oceans present untapped 

opportunities for sequestration. 

Marine carbon capture strategies fall into two categories: 

 Biotic Approaches: Leverage living systems like mangroves and macroalgae for carbon 

sequestration. 

 Abiotic Approaches: Use chemical and physical processes, such as ocean alkalinity enhancement 

(OAE). 

Biotic Solutions: Nature-Based Approaches 

 These approaches rely on ecosystems to sequester carbon while promoting biodiversity and coastal 

protection. 

 They are modest in capacity, sequestering less than one billion tonnes of CO₂ annually with storage 

lasting hundreds to thousands of years. 

 Some biotic methods are already integrated into national climate plans. 

Abiotic Solutions: Technological Approaches 

 Abiotic methods offer greater scalability and permanence: 

 Biomass burial can sequester 7-22 billion tonnes of CO₂ per year. 

 OAE can neutralize seawater’s CO₂, potentially capturing 1-15 billion tonnes annually and storing it 

for tens of thousands of years. 

 These methods face challenges, including public scepticism, regulatory hurdles, and energy-

intensive processes. 

Challenges and Risks 

 Techniques like ocean iron fertilization and macroalgae cultivation can disrupt ecosystems and alter 

water chemistry. 

 Measuring and monitoring carbon burial in oceans is expensive and complex. 

 Public perception often favors biotic over abiotic solutions, further complicating deployment. 

The Path Forward 

 mCDR is not a replacement for emissions reduction but complements efforts toward net-zero 

emissions. 

 Robust governance, societal trust, and rigorous science are crucial for success. 

 The Indian Ocean holds significant promise for deep carbon burial, potentially capturing 25-40% of 

marine CO₂, providing a critical edge against global warming. 
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UPSC Mains PYQ : 2014 
Ques : Bring out the relationship between the shrinking Himalayan glaciers and the symptoms of climate 

change in the Indian sub-conSnent.  (250 Words /15 marks) 
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Page 07 :  Prelims Fact 

Shock diamonds, or Mach diamonds, are bright and dark patterns in the exhaust plume of supersonic 

rockets or jets, formed due to pressure differences between exhaust and atmospheric pressure. 

 These patterns result from repeated compression and expansion cycles. 

 
Shock Diamonds Explained 

 Definition 
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o Shock diamonds, also known as Mach diamonds, are alternating light and dark patterns visible in 

the exhaust plume of a rocket or jet engine operating at supersonic speeds. 

 Formation 

o Occurs when the exhaust pressure differs from the surrounding atmospheric pressure. 

o Exhaust undergoes compression and expansion cycles as it equalizes with atmospheric pressure. 

o These cycles create waves in the exhaust plume. 

 Bright Spots 

o Atmospheric compression increases exhaust pressure, causing temperature to rise. 

o Fuel burns in these high-pressure regions, creating bright spots called shock diamonds. 

 Process 

o Exhaust bends inward under atmospheric pressure and outward due to over-compression. 

o Repeated cycles form a visible shock diamond pattern in the plume. 

 

UPSC Prelims PYQ : 2023 

Ques : Consider the following statements: 

 

1. Ballistic missiles are jet-propelled at subsonic speeds throughout their flights, while cruise missiles are 

rocket-powered only in the initial phase of flight. 

2. Agni-V is a medium-range supersonic cruise missile, while BrahmMos is a solid-fuelled intercontinental 

ballistic missile. 

Which of the statements given above is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2   

 

Ans : d) 
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Page 09: GS 2 & 3 – Governance & Science and Technology 

India’s Ministry of Electronics and Information Technology is planning to establish an AI Safety Institute to 

address risks associated with artificial intelligence. 

 The initiative aligns with international AI governance efforts like the Global Digital Compact and 

Bletchley Process. India’s leadership can advocate for inclusive, evidence-based AI policy, benefiting 

both domestic and global ecosystems. 

 
Background of AI Safety Initiative in India 
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 The Ministry of Electronics and Information Technology (MeitY) initiated discussions in October on 

establishing an AI Safety Institute under the IndiaAI Mission. 

 This move follows global dialogues on AI governance, including the Quad Leaders’ Summit and the 

United Nations Summit of the Future. 

 The Global Digital Compact, adopted at the Summit of the Future, highlights multi-stakeholder 

collaboration, human-centric oversight, and inclusive participation as key principles for AI 

governance. 

 India’s leadership at the G20 and the Global Partnership on AI (GPAI) positions it to play a unifying 

role in global AI governance. 

Designing the AI Safety Institute 

 The proposed AI Safety Institute should focus on building domestic capacity and aligning with 

international AI safety initiatives like the Bletchley Process. 

 The institute should prioritize research, testing, and standardization while avoiding prescriptive 

regulatory controls, as seen in the European Union (EU) and China. 

 Regulatory sanctions in evolving ecosystems could discourage proactive information sharing and 

limit innovation. 

 Instead, India should separate institution building from regulation-making to maximize the 

institute’s effectiveness. 

Global Precedents for AI Safety Institutes 

 The U.K., U.S., and other nations have established AI Safety Institutes focused on assessing frontier 

AI risks related to cybersecurity, biosphere safety, and national security. 

 These institutes foster collaboration between governments, AI labs, and multi-stakeholder groups 

for third-party risk assessments and proactive information sharing. 

 They aim to mainstream risk mitigation practices and provide evidence-based insights for AI 

governance. 

 The Bletchley network of safety institutes offers India an opportunity for global collaboration on AI 

safety. 

India’s Approach to AI Safety 

 India should establish its AI Safety Institute as a technical research and testing body, independent of 

rulemaking and enforcement. 

 The institute can tap into international expertise through the Bletchley network while addressing 

domestic AI governance needs. 

 It should focus on risks like bias, discrimination, social exclusion, gendered impacts, labor markets, 

privacy, and data collection. 

 The institute could contribute to global dialogues on AI harm mitigation, standardization, and 

forward-thinking governance. 

Potential Benefits 

 India’s AI Safety Institute could enhance global collaboration, improve domestic oversight, and 

advocate for developing countries’ perspectives in AI governance. 
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 By adopting a scientific, evidence-based approach, India can position itself as a global leader in 

inclusive and proportionate AI policy solutions. 

 Practice Question:  Discuss the significance of establishing an AI Safety Institute in India in the 

context of global AI governance. Highlight how such an institute can address domestic challenges 

and contribute to international collaborations. (150 Words /10 marks) 

 

 

UPSC Prelims PYQ  : 2020 
Ques : With the present state of development, Artificial Intelligence can effectively do which of the 

following?  

 

1. Bring down electricity consumption in industrial units 

2. Create meaningful short stories and songs 

3. Disease diagnosis 

4. Text-to-Speech Conversion 

5. Wireless transmission of electrical energy 

Select the correct answer using the code given below: 

 

(a) 1, 2, 3 and 5 only 

(b) 1, 3 and 4 only  

(c) 2, 4 and 5 only  

(d) 1, 2, 3, 4 and 5 

 

Ans: b) 
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Context : 

 The article discusses the critical role of science and technology in India’s strategic development 

goals by 2047 and highlights the emerging risks to research security. 

 Issues like foreign interference, cyberattacks, and intellectual property theft threaten national 

interests. 

 It emphasizes the need for a balanced framework to secure sensitive research while fostering 

innovation. 

Importance of Science and Technology for India’s Development 

 By 2047, India aims to achieve its developmental objectives through strategic investments in science 

and technology. 

 Cutting-edge technologies like space, semiconductors, artificial intelligence (AI), and quantum 

technology are vital for economic growth and societal challenges. 

 Research security is critical to safeguarding strategic research from breaches that may compromise 

national interest and technological advancements. 

Emerging Threats to Research Security 

 Challenges include foreign interference, intellectual property theft, cyberattacks, and insider threats. 

 Notable global incidents highlight these risks: 

o Harvard University professor’s undisclosed Chinese funding links. 

o Cyberattacks on COVID-19 vaccine research facilities in 2020. 

o Cyber intrusions at the European Space Agency (ESA) to steal sensitive data. 

Global Response to Research Security 

 United States: 

GS Paper 02 : Governance  

GS Paper 03 : Science and Technology 

PYQ: (UPSC CSE (M) GS-3 2014): Scientific research in Indian universities is 

declining, because a career in science is not as attractive as our business operations, 

engineering or administration, and the universities are becoming consumer 

oriented. Critically comment. (200 words/12.5m)   

UPSC Mains Practice Question: Examine the importance of research security in 

safeguarding India’s strategic technological advancements. Discuss the challenges 

of implementing research security while ensuring academic freedom and 

international collaboration. (250 Words /15 marks) 
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o CHIPS and Science Act addresses research security. 

o Frameworks by the National Institute of Standards and Technology (NIST) guide protection 

efforts. 

 Canada: 

o Policies like National Security Guidelines for Research Partnerships safeguard sensitive 

technologies. 

o European Union: 

o Recommendations emphasize risk-based, proportionate regulations. 

o Horizon Europe program includes research security measures. 

 China: 

o Military-civil fusion policy links defense, universities, and research institutions to exploit dual-use 

technologies. 

Need for Research Security in India 

 India’s research ecosystem faces vulnerabilities in foreign influence, personnel access, and sensitive 

research infrastructure. 

 Collaboration with trusted international partners could build capacity and awareness. 

 Strategic research categorization is necessary based on national security, economic value, and 

potential risks. 

Steps to Enhance Research Security 

 Systematically map vulnerabilities in research labs and universities. 

 Develop a research security framework with proportionate risk responses. 

 Create surveillance mechanisms to monitor emerging threats. 

 Engage intelligence agencies with researchers to classify and secure sensitive areas. 

Challenges in Implementing Research Security 

 Restrictive policies might infringe academic freedom and international collaboration. 

 Balancing research security with open science initiatives is critical. 

 Administrative burdens may stifle researchers and institutions. 

 Political interference in academic institutions must be avoided. 

Policy Recommendations 

 Establish a dedicated office for research security within the Anusandhan National Research 

Foundation (ANRF). 

 Build a cadre of professionals for research security implementation. 

 Prioritize inclusive decision-making with researchers. 

 Follow the principle of “as open as possible and as closed as necessary.” 

Conclusion 

 Research security in India requires a holistic approach balancing open science with security needs. 
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 Adequate funding, effective communication, and international partnerships are essential for 

safeguarding strategic research while fostering innovation. 

 


