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Page 01 : GS 2 : International Relations / Prelims 

India and Bahrain, two long-standing partners in the Gulf region, held high-level talks in New Delhi 

aimed at strengthening their defence, trade, and diplomatic cooperation. The meeting between 

External Affairs Minister S. Jaishankar and Bahrain’s Foreign Minister Abdullatif bin Rashid Alzayani 

took place during the session of the High Joint Commission, marking a new phase in bilateral relations 

between the two countries. 

Key Highlights of the Meeting 

1. Defence and Security Cooperation 

o Both nations expressed optimism about deepening 

collaboration in defence and security. 

o The joint statement strongly condemned terrorism in 

all forms, reaffirming a shared commitment to counter 

cross-border terrorism. 

o This aligns with India’s broader strategic objective of 

enhancing maritime and regional security in the Gulf 

and Indian Ocean Region. 

2. Trade and Economic Ties 

o India is among the top five trading partners of Bahrain. 

o The two sides agreed to initiate negotiations for a 

Double Taxation Avoidance Agreement (DTAA) to 

provide tax certainty and promote trade and 

investment. 

o Strengthening trade relations supports India’s energy 

security and access to West Asian markets. 

3. Regional and Global Issues 

o External Affairs Minister Jaishankar reiterated India’s 

support for the Gaza Peace Plan proposed by U.S. 

President Donald Trump, hoping for a lasting and 

durable solution to the West Asian conflict. 

o This reflects India’s balanced approach—maintaining relations with both Arab countries 

and Israel while advocating peace in the region. 

4. Context: Changing Geopolitics in West Asia 

o The meeting took place amid “unprecedented changes” in West Asia, including shifting 

alliances post-Abraham Accords, normalization of ties between Arab nations and Israel, 

and evolving regional security dynamics. 



 

o For India, engagement with Gulf nations like Bahrain is vital due to the presence of a 

large Indian diaspora and the region’s significance for energy imports and remittances. 

Key Analysis 

 Strategic Importance: Bahrain hosts the U.S. Navy’s Fifth Fleet, making it a key security player in 

the Persian Gulf. Strengthening defence ties with Bahrain enhances India’s strategic footprint in 

the region. 

 Economic Cooperation: With Bahrain’s open economy and India’s expanding market, the 

proposed DTAA could boost two-way investments, especially in sectors like finance, 

infrastructure, and technology. 

 Diplomatic Balance: India’s reiteration of support for the Gaza Peace Plan highlights its effort to 

maintain neutrality while engaging constructively with both Israel and Arab nations. 

Conclusion 

The India–Bahrain dialogue marks a step forward in deepening strategic and economic relations amid 

changing geopolitical realities in West Asia. By focusing on defence cooperation, counterterrorism, and 

trade facilitation, India continues to consolidate its position as a reliable partner in the Gulf region. This 

partnership not only strengthens India’s “Look West” policy but also contributes to its broader vision 

of regional stability and economic integration. 

UPSC Prelims Practice Question 

Ques: With reference to India–Bahrain relations, consider the following statements: 

1. India and Bahrain have agreed to begin negotiations for a Double Taxation Avoidance Agreement 

(DTAA). 

2. Bahrain is among India’s top five trading partners in the Gulf region. 

3. Both countries have condemned terrorism in all its forms and reaffirmed cooperation in defence and 

security. 

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  

Ans: d)  

UPSC Mains Practice Question 

Ques: Strengthening ties with Bahrain reinforces India’s strategic engagement in the Gulf region. 

Discuss in light of the recent India–Bahrain High Joint Commission meeting. (150 Words)  
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A recent study by Bharathidasan University, Tiruchirappalli, published in Environmental Earth Sciences 

(August 2024), has revealed alarming levels of heavy metals—particularly cadmium, lead, chromium, 

copper, and zinc—in the Cauvery River and its fish species. The findings highlight significant ecological 

and health concerns arising from industrial effluents, agricultural runoff, and urban waste discharge. 

 



 

Key Findings 

1. Extent of Contamination 

o Sediment samples were collected from 18 sites and fish samples from 10 sites along the 

river (Aug 2023–Feb 2024). 

o Heavy metal accumulation varied across fish species, with cadmium and lead exceeding 

safe thresholds. 

o Pollution indices such as Igeo (Geoaccumulation Index), Contamination Factor, and 

Potential Ecological Risk Index confirmed moderate to high ecological risk in several sites. 

2. Human Health Risks 

o Cadmium and lead pose both carcinogenic and non-carcinogenic health risks through 

prolonged fish consumption. 

o Researchers advised limiting consumption to two servings per week (≈250 g each) to 

remain within safe exposure limits. 

o Risk depends on frequency, quantity consumed, and age of individuals. 

3. Anthropogenic vs. Natural Sources 

o Major pollution sources: industrial effluents (textile, electroplating units near Erode), 

agricultural runoff, and urban wastewater. 

o Minor natural contributions from mineralized zones upstream (notably iron). 

o Statistical analyses confirmed a dominant human-driven contamination pattern. 

4. Comparative Studies 

o A related study by Vellore Institute of Technology (2024) on tilapia fish in the Cauvery 

reported similar findings, with target hazard quotient (THQ) > 1, indicating genuine 

human health risks. 

o Both studies reinforce the bioaccumulation and biomagnification of metals through the 

food chain. 

Key Analysis 

 Environmental Significance: The findings underscore the deteriorating water and sediment 

quality of one of South India’s most vital rivers, crucial for drinking water, irrigation, and 

fisheries. 

 Public Health Concern: Chronic exposure to cadmium and lead can lead to kidney dysfunction, 

neurological disorders, and developmental issues. 

 Regulatory Gap: The study exposes weaknesses in effluent regulation, wastewater treatment, 

and continuous river monitoring in industrial regions of Tamil Nadu. 

 Policy Relevance: Provides a scientific evidence base for local governments to frame pollution 

control measures, strengthen environmental surveillance, and conduct community awareness 

campaigns. 



 

Conclusion 

The Cauvery river study serves as a critical environmental wake-up call, revealing how unchecked 

industrialization and poor waste management are endangering aquatic ecosystems and human health. 

Urgent policy actions—such as stricter enforcement of effluent norms, continuous biomonitoring, and 

sustainable land-use practices—are essential to mitigate contamination. The findings reaffirm the need 

to integrate environmental management with public health policy, ensuring the long-term 

sustainability of India’s riverine ecosystems. 

UPSC Prelims Practice Question   

Ques: With reference to the recent study on heavy metal contamination in the Cauvery River, 

consider the following statements: 

1. The study found high levels of cadmium and lead in fish species exceeding safe limits. 

2. Heavy metal pollution in the Cauvery is mainly of natural origin due to mineralized zones in the 

upper basin. 

3. The study used indices like Igeo and the Potential Ecological Risk Index to assess contamination 

levels. 

Which of the statements given above is/are correct? 

(A) 1 and 3 only 

(B) 2 and 3 only 

(C) 1 only 

(D) 1, 2 and 3  

Ans: a)  

UPSC Mains Practice Question   

Ques: Recent studies on the Cauvery River have revealed bioaccumulation of toxic metals in fish 

species. Explain the concept of bioaccumulation and biomagnification, and analyze their implications 

for ecosystem and human health. (150 Words) 
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In October 2025, Delhi conducted two cloud seeding trials in collaboration with the Indian Institute of 

Technology Kanpur (IITK)—its first such attempt in nearly 50 years. The primary goal was to induce 

artificial rainfall to settle smog and reduce particulate matter (PM) concentration during the capital’s 

severe pollution phase. 

However, while the initiative drew national attention, it yielded disappointing results, raising important 

questions about the scientific feasibility and climatic suitability of cloud seeding in North India’s post-

monsoon atmosphere. 

 

What is Cloud Seeding? 

 Definition: Cloud seeding is a form of weather modification aimed at enhancing rainfall or 

snowfall by spraying certain chemical agents into clouds. 



 

 Process: 

o Aircraft fitted with flares release salt mixtures such as silver iodide, sodium chloride, or 

calcium chloride into clouds. 

o These particles act as condensation nuclei, around which water vapour condenses to 

form larger droplets. 

o When droplets coalesce and grow heavy, they fall as rain. 

 Purpose: Apart from increasing rainfall, it can be used to: 

o Reduce smog by washing out suspended pollutants, 

o Mitigate drought, 

o Suppress hailstorms or control snowfall in specific regions. 

How Does Cloud Seeding Help Reduce Smog? 

 Artificial rain helps settle airborne particulate matter (PM2.5 and PM10) by bringing them down 

to the surface. 

 It can temporarily improve air quality, but effectiveness depends on: 

o Cloud type and moisture content, 

o Wind direction and temperature inversion, 

o Urban heat and aerosol concentration. 

 In Delhi’s winter, the dry and stable atmosphere with limited cloud moisture makes the process 

largely ineffective. 

History of Cloud Seeding 

Period Region / Project Objective & Outcome 

1940s 

(U.S.) 

Project Cirrus (GE scientists William Schaefer 

& Bernard Vonnegut) 

First modern experiment using dry ice to 

form ice crystals; limited success. 

1950s–

60s 
USSR & U.S. 

Used for weather control and protection of 

parades/events. 

2008 

(China) 
Ahead of Beijing Olympics 

Used to clear skies—one of the largest 

modern operations. 

1952 

(India) 
Kolkata — led by S.K. Banerji, first DG of IMD 

Early trials using salt and silver iodide in 

hydrogen balloons; results uncertain. 

1962 

(Delhi) 

Attempted seeding, failed due to poor cloud 

conditions. 
 

1970s–

2000s 

Various Indian States (esp. Maharashtra, 

Andhra Pradesh, Tamil Nadu, Karnataka) 

Drought relief attempts with mixed and 

inconclusive outcomes. 

 



 

The Cloud Aerosol Interaction and Precipitation Enhancement Experiment (CAIPEEX) 

 Launched: 2009 by Indian Institute of Tropical Meteorology (IITM), Pune. 

 Objective: To scientifically assess the efficacy of cloud seeding by understanding cloud 

microphysics and aerosol interactions. 

 Method: 

o Conducted in Solapur, Maharashtra (drought-prone area). 

o Used calcium chloride flares to seed select clouds (2017–2019). 

 Findings: 

o 46% more rainfall over seeded locations; 

o 18% increase over a 100 sq. km downwind area; 

o 867 million litres of extra water generated. 

 Significance: Provided India’s first scientific evidence of partial success in rain enhancement 

under suitable monsoon conditions. 

Delhi Trials (October 2025) 

 Conducted by: IIT Kanpur using its own aircraft. 

 Objective: To induce rainfall and reduce smog. 

 Result: 

o No measurable rainfall; only light drizzle in some localities. 

o Minor, short-term improvement in air quality reported. 

 Reason for Failure: 

o Poor cloud quality — lack of sufficient moisture and vertical development in post-

monsoon skies. 

o Unfavourable winter conditions—low humidity and temperature inversions trap 

pollutants instead of dispersing them. 

Key Analysis 

 Scientific Limitation: Cloud seeding is not a pollution control method but a weather-dependent 

rain enhancement technique. It can’t work without suitable cloud systems. 

 Policy Perspective: 

o While technologically feasible, it offers uncertain outcomes and high operational costs. 

o More reliable long-term solutions lie in emission reduction, green cover expansion, and 

industrial regulation. 

 Global Experience: Even advanced nations like the U.S. and China report variable results 

depending on humidity, temperature, and cloud microstructure. 

 



 

Conclusion 

The Delhi cloud seeding trials mark an innovative but scientifically challenging attempt to combat air 

pollution. Although CAIPEEX demonstrated success in monsoon conditions, replicating the same in dry 

winter atmospheres is unlikely to yield results. 

For sustainable clean-air outcomes, India must focus on reducing emissions at the source, 

strengthening urban air quality management, and treating cloud seeding only as an experimental 

supplement, not a reliable mitigation measure. 

UPSC Prelims Practice Question   

Ques. Consider the following pairs: 

Cloud Seeding Project   Country / Organisation  Objective 

1 .Project Cirrus   United States  First experiment on artificial precipitation 

2. Project Skywater  Soviet Union  To induce snow for crop irrigation 

3. CAIPEEX India   To study cloud-aerosol interactions and precipitation 

enhancement 

Which of the pairs given above is/are correctly matched? 

(a) 1 and 2 only 

(b) 1 and 3 only  

(c) 2 and 3 only 

(d) 1, 2, and 3  

Ans : b) 

UPSC Mains Practice Question   

Ques What is cloud seeding? Discuss the scientific principles behind it and evaluate its effectiveness 

as a tool to mitigate air pollution in Indian cities like Delhi. (250 Words) 
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In September 2025, more than 60 countries ratified the High Seas Treaty, officially titled the Biodiversity 

Beyond National Jurisdiction (BBNJ) Agreement. It will come into force in January 2026, marking a 

landmark step toward protecting marine biodiversity in areas beyond national jurisdiction, which make 

up two-thirds of the ocean surface and 95% of its volume. 

The treaty seeks to ensure sustainable use, equitable sharing of marine resources, and conservation in 

the high seas—areas that were largely unregulated under the UNCLOS (1982). 

 

Key Provisions of the Treaty 

1. Marine Genetic Resources (MGRs): 

o Declared the common heritage of humankind. 

o Ensures fair and equitable sharing of benefits derived from biological resources in 

international waters (both monetary and non-monetary). 

2. Area-Based Management Tools (ABMTs): 

o Creation of Marine Protected Areas (MPAs) to conserve biodiversity and enhance climate 

resilience. 

3. Environmental Impact Assessments (EIAs): 

o Mandatory for any planned activity in high seas likely to affect marine ecosystems, 

considering cumulative and transboundary impacts. 

4. Capacity Building and Technology Transfer: 

o Support for developing countries to enhance participation in research and sustainable 

exploitation of marine resources. 



 

The Principle of ‘Common Heritage of Humankind’ 

 This principle asserts that certain global commons—like the deep seabed, outer space, and now 

MGRs of the high seas—belong to all humanity collectively. 

 No single nation can claim sovereignty over these resources; instead, benefits should be shared 

equitably among all nations, especially between developed and developing ones. 

 It embodies equity, cooperation, and shared stewardship — balancing exploration rights with 

collective responsibility. 

Challenges and Ambiguities 

1. Conflict Between Two Principles: 

o The treaty struggles to reconcile “common heritage of humankind” with “freedom of the 

high seas.” 

o The latter, enshrined in UNCLOS, gives states unrestricted rights for navigation and 

research. 

o Partial application of the common heritage principle creates ambiguity in access, benefit 

sharing, and governance of MGRs. 

2. Unclear Benefit-Sharing Mechanism: 

o While the treaty mandates equitable sharing of benefits from MGRs, it lacks a clear 

formula for how profits or intellectual property from genetic discoveries will be 

distributed. 

o Raises fears of biopiracy and technological monopolization by developed countries. 

3. Reluctance of Major Powers: 

o The U.S., China, and Russia have not ratified the treaty, undermining its global legitimacy 

and enforcement. 

o Without their participation, implementation and compliance mechanisms may remain 

weak. 

4. Institutional Overlap: 

o The treaty must align with existing frameworks such as the International Seabed 

Authority (ISA) and Regional Fisheries Management Organisations (RFMOs). 

o Overlaps risk creating legal fragmentation and bureaucratic conflict in ocean governance. 

5. Implementation and Monitoring: 

o Establishing and managing Marine Protected Areas over vast, ungoverned waters 

requires technological capacity, data sharing, and consistent monitoring, which many 

developing states lack. 



 

Is the Treaty Ambiguous? 

 Yes — while it is a progressive step, its language on key issues like MGRs, benefit sharing, and 

the extent of “common heritage” remains vague and open to interpretation. 

 This ambiguity may allow powerful states or corporations to exploit loopholes, undermining the 

treaty’s equitable and conservation-focused intent. 

Conclusion 

The High Seas Treaty represents a historic move toward global ocean stewardship, bridging 

environmental protection with equity. However, conceptual ambiguities, institutional overlaps, and 

uneven political will pose significant challenges. 

To realise its potential, states must work toward: 

 Clarifying benefit-sharing mechanisms, 

 Ensuring participation of major powers, and 

 Integrating ocean governance with climate and biodiversity goals. 

Ultimately, the treaty’s success will depend on turning the ideal of the “common heritage of 

humankind” into practical, enforceable cooperation for a truly shared global ocean. 

UPSC Prelims Practice Question   

Ques : With reference to the High Seas Treaty (BBNJ Agreement), consider the following 

statements: 

1. The treaty aims to conserve marine biodiversity in areas beyond national jurisdiction. 

2. It establishes the concept of Marine Protected Areas (MPAs) in international waters. 

3. The treaty is part of the United Nations Convention on Biological Diversity (CBD). 

Which of the statements given above is/are correct? 

(A) 1 and 2 only   (B) 2 and 3 only 

(C) 1 and 3 only   (D) 1, 2 and 3  

Ans: a)  

UPSC Mains Practice Question   

Ques: Discuss the significance of the High Seas Treaty (BBNJ Agreement) in strengthening global ocean 

governance. What are the key challenges in its implementation? (150 Words) 
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India’s energy security strategy is undergoing a realignment as crude oil imports from Russia dipped 

by nearly 29% in September 2025, according to The Hindu BusinessLine. The fall comes amid increased 

U.S. pressure and a 25% tariff on purchases of Russian oil. This marks a turning point in India’s 

balancing act between economic pragmatism and geopolitical sensitivity. 

 

Main Analysis 

1. Shift in Import Dynamics 

o India’s crude imports from Russia declined from $4.67 billion in September 2024 to $3.32 

billion in September 2025 — a 28.9% fall. 

o Russia’s share in India’s crude basket dropped from 40.74% to 31.02%, its lowest in two 

years. 

o Imports from Iraq also slipped by 16%, while the UAE, Saudi Arabia, and the U.S. 

increased their shares significantly. 

2. Diversification of Supply 

o India added new suppliers such as Nigeria, Turkiye, Libya, and Egypt, reflecting an active 

attempt to reduce overdependence on any single source. 

o The Gulf trio (Saudi Arabia, UAE, Kuwait) now accounts for over 31% of total crude 

imports, and the U.S. and African nations together contribute more than 10%. 

o This diversification strengthens supply security but may strain India’s refining economics. 

 



 

3. Rising Import Costs 

o Russian crude had been significantly cheaper (around $500 per tonne) compared to 

Middle Eastern and U.S. crude (ranging from $543 to $602 per tonne). 

o The shift toward costlier sources could increase India’s trade deficit, refinery input costs, 

and retail fuel prices, potentially impacting inflation management. 

4. Strategic Implications 

o The reduction reflects India’s cautious response to Western sanctions and tariff pressures, 

especially from the U.S. 

o However, the move narrows India’s strategic flexibility in securing energy at competitive 

prices. 

o It also highlights the tension between India’s economic interests (cheap Russian crude) 

and geopolitical alignments (closer ties with the U.S. and Europe). 

Conclusion 

India’s cutback in Russian oil imports underscores the growing complexity of its energy diplomacy. 

While diversification enhances long-term energy security and international credibility, it comes at an 

economic cost. The coming months will test India’s ability to balance strategic autonomy, economic 

prudence, and geopolitical alignment amid a volatile global oil market. 

UPSC Mains Practice Question   

Ques: Examine how India’s diversification of crude oil imports impacts its energy security, trade 

balance, and inflation management. (150 Words) 
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Context :  

India’s clean energy transition stands at a paradox. Despite non-fossil fuel sources now contributing 

around 50% of India’s total installed power capacity (as of June 2025), the Grid Emission Factor (GEF) 

— the measure of carbon emitted per unit of electricity — has risen from 0.703 tCO₂/MWh in 2020–

21 to 0.727 tCO₂/MWh in 2023–24. 

This paradox — “more renewables, yet a dirtier grid” — underscores a critical challenge: India’s 

energy transition needs not just capacity expansion, but also efficiency, flexibility, and demand-side 

management. 

GS. Paper 3  Indian Economy 

UPSC Mains Practice Question: Energy efficiency must become the ‘first fuel’ if India 

is to decarbonise its grid. Discuss the statement in the context of India’s energy 

transition challenges and policy priorities. (150 Words) 



 

Understanding the Paradox 

1. Capacity vs. Generation Mismatch 

o Renewable energy (solar, wind, hydro) constitutes about half of India’s installed capacity, 

but contributes only around 22% of total electricity generation. 

o This is because renewable plants operate at low capacity utilization (15–25%), compared 

to coal and nuclear (65–90%). 

o India’s peak power demand occurs during evening hours — when solar output declines 

sharply — forcing coal-based plants to fill the gap. 

2. Rising Dependence on Coal 

o India’s fast-growing electricity demand is increasingly met by coal-fired power, the most 

carbon-intensive source. 

o Coal acts as a “shock absorber” for the grid — reliable during night and peak hours but 

environmentally costly. 

o The result is an increase in grid carbon intensity, even though renewable installations are 

rising. 

Why Energy Efficiency Matters 

Energy efficiency is often termed the “first fuel” — because it reduces demand before additional 

supply is needed. 

Rather than merely adding renewable capacity, efficiency reduces the volume and timing of demand, 

thus cutting dependence on fossil fuels when emissions are highest. 

Key Benefits 

1. Reduces Peak Load: Efficient appliances and processes lower electricity use during peak hours, 

reducing the need for coal back-up. 

2. Improves Grid Flexibility: A flatter demand curve helps integrate variable renewable energy 

smoothly. 

3. Saves Resources: Between 2017–18 and 2022–23, India saved 200 Million Tonnes of Oil 

Equivalent, avoiding 1.29 GT of CO₂ and saving around ₹7.6 lakh crore, according to the Bureau 

of Energy Efficiency (BEE). 

4. Prevents Technological Lock-in: Replacing inefficient technologies early avoids locking into 

carbon-heavy infrastructure for decades. 

Global Context 

 Developed countries such as France, Norway, and Sweden have GEFs as low as 0.1–0.2 

tCO₂/MWh, largely due to nuclear and hydro dominance. 



 

 India, starting from a coal-heavy base (GEF: 0.727) and facing rapid demand growth, must carve 

a unique pathway. 

 For India, efficiency isn’t an optional add-on — it is the core pillar of sustainable energy 

transition. 

Policy Recommendations and Way Forward 

1. Virtual Power Plants (VPPs): Integrate distributed storage (like home or EV batteries) into the 

grid to manage peak loads effectively. 

2. Tighter Appliance Efficiency Standards: Accelerate the transition toward 4- and 5-star rated 

appliances and raise baseline efficiency norms regularly. 

3. Support for MSMEs: Provide fiscal and technical incentives to upgrade motors, pumps, and 

industrial processes to efficient alternatives. 

4. Dynamic Tariff Structures: Introduce time-of-day pricing to encourage consumers to use 

electricity when renewable generation is high. 

5. Scrappage Policy: Offer incentives for replacing old, inefficient appliances and equipment, 

similar to vehicle scrappage norms. 

6. Energy Service Procurement by DISCOMs: Encourage power distribution companies to procure 

energy services (like efficient cooling) rather than just electricity. 

Projected Outlook 

The National Electricity Plan (2023) projects India’s GEF to decline to: 

 0.548 by 2026–27, and 

 0.430 by 2031–32.  

However, achieving this trajectory demands more than building renewable capacity; it requires a 

system-level transformation built on energy efficiency and grid flexibility. 

Conclusion 

India has achieved commendable progress by reducing emissions intensity by 33% (2005–2019), but 

rising grid emissions highlight an urgent gap. To decarbonise effectively, India must: 

 Combine renewable expansion with efficiency-driven demand moderation, 

 Build flexible storage and transmission networks, and 

 Institutionalize energy efficiency as the first line of defence against emissions growth. 

Ultimately, energy efficiency is not just a side policy — it is the cornerstone of a resilient, affordable, 

and low-carbon energy future for India. 


