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• Key Terms and Explanations

• International Big Cat Alliance (IBCA): A mega-global alliance launched by India to protect 
the seven major big cats. It functions similarly to the International Solar Alliance (ISA) as a 
treaty-based international body.

• Big Cat Species (The Seven): Tiger, Lion, Leopard, Snow Leopard, Cheetah, Jaguar, and 
Puma.

• Example: While Tigers and Lions are endemic to parts of Asia/Africa, the Jaguar and Puma 
are native to the Americas, making this a truly trans-continental initiative.

• New Delhi Declaration: A proposed political document intended to align member nations 
on common conservation protocols, financial mobilization, and joint action against wildlife 
crime.

• Range Countries: Nations where these big cat species reside in the wild. There are 
approximately 95 such countries across the globe.

• One Health Approach: An integrated, unifying approach that aims to sustainably balance 
and optimize the health of people, animals, and ecosystems. It recognizes that the health of 
humans is closely linked to the health of wildlife.

• Main Arguments and Substantive Parts

• Leadership in Conservation: The core thesis is that India, having successfully executed 
'Project Tiger' for 50 years, is now exporting its conservation model to the world.

• Ecological Balance: The article emphasizes that as apex predators, these cats are 
"umbrella species." Protecting them necessitates protecting the entire forest ecosystem, 
water sources, and biodiversity within their range.

• Transboundary Cooperation: Wildlife does not recognize political borders. The IBCA seeks 
to create "habitat connectivity" that allows species to migrate across national lines safely.

• Resource Mobilization: A significant pillar is the creation of a financial framework to 
support developing range countries (especially in Africa and Southeast Asia) that may lack the 
funds for high-tech surveillance and anti-poaching units.



• Historical Evolution of the Issue

• Pre-Independence: Era of uncontrolled hunting and "Shikar" which led to a drastic decline in big cat populations.

• 1972-1973: Enactment of the Wildlife Protection Act (1972) and the launch of Project Tiger (1973). This shifted the paradigm from 
exploitation to absolute protection.

• 2005: Establishment of the National Tiger Conservation Authority (NTCA) following the Sariska crisis, bringing professional oversight to 
conservation.

• 2022-2023: Introduction of the Cheetah in India (reintroduction project) and the official launch of the IBCA on the 50th anniversary of 
Project Tiger.

• 2024-Present: Transition from a domestic mission to an international institution with the Union Cabinet’s formal approval of the IBCA 
headquarters in India.

• Way Forward

• Community-Led Conservation: Transition from "policing" to "partnership" with local tribes.

• Technology Integration: Using AI and drone surveillance to predict poaching hot-spots.

• Green Finance: Encouraging "Debt-for-Nature" swaps where developing nations get debt relief in exchange for verified conservation results.

• All Previous Years’ Questions (PYQs)

• Prelims (2023): Questions on the "Cheetah Reintroduction Project" and "M-STrIPES."

• Mains (2021, GS3): "Explain the purpose of the Green Grid Initiative announced at COP26." (Parallel to IBCA's multilateral structure).

• Mains (2014, GS3): "Environmental Impact Assessment (EIA) is an important tool for sustainable development. Discuss." (Relevant to 
habitat fragmentation).







• Key Terms and Explanations
• Fossilisation of Agriculture: The process where traditional, biological energy sources (human and animal labor) are replaced 
by fossil fuel-based mechanical and chemical inputs (tractors, diesel, synthetic fertilizers).
• Animate Power: Energy derived from living beings, specifically draught animals (bullocks, buffaloes) and agricultural laborers.
• Mechanical Power: Energy provided by machines like tractors, power tillers, and combine harvesters, usually powered by 
internal combustion engines.
• Draught Animals: Animals used for pulling heavy loads, such as plows or carts. In the Indian context, this primarily refers to 
bullocks and male buffaloes.
• NPK Fertilisers: The trio of primary macronutrients—Nitrogen (N), Phosphorus (P), and Potassium (K)—essential for plant 
growth.
• Naphtha: A flammable liquid hydrocarbon mixture, distilled from coal tar or petroleum, used as a feedstock for producing 
fertilizers and pesticides.
• Green Revolution: A period of intense agricultural transformation in India (starting in the late 1960s) characterized by the use 
of High-Yielding Variety (HYV) seeds, chemical fertilizers, and controlled irrigation.
• Main Arguments and Substantive Parts

• The Core Thesis

• Indian agriculture has undergone a "de-bullockisation" process, shifting its foundational energy source from biological to 
fossil-based. While this boosted productivity during the Green Revolution, it has tied India’s food security to the volatile global oil 
and gas markets.

• Key Evidence

• Power Shift: In the early 1970s, animate power contributed more than half of the total farm power. By 2024-25, mechanical 
and electrical power dominate, with draught animals contributing a negligible 2.3% (12.8 million KW out of 550.8 million KW).

• Fertiliser Dependency: Consumption of NPK fertilizers has skyrocketed from under 70,000 tonnes in 1950-51 to over 32.9 
million tonnes in 2024-25.

• Feedstock Vulnerability: Natural gas and naphtha are the primary feedstocks for urea and pesticides. Global disruptions (like 
the Israel-Iran or Russia-Ukraine conflicts) directly spike the cost of cultivation in Indian villages.



• Historical Evolution of the Issue

• Pre-Independence to 1950s: Agriculture was almost entirely bovine-based. Farms relied on "farmyard manure" (dung and urine) for nutrients. 
Only about $5,000$ tractors existed in India at Independence.

• 1960s (The Turning Point): The introduction of semi-dwarf HYV seeds necessitated high-input farming. These seeds required more water and 
precisely timed chemical nutrients.

• 1970s-1990s (The Transition): Mechanical power (tractors) began to overtake animate power in field operations. Electrical power for irrigation 
pumps became the norm.

• 1991-92 (The Crossover): This year marked a symbolic threshold where mechanical and electrical power officially surpassed animate power in 
terms of availability on Indian farms.

• Present Day: India has over 12 million tractors. The reliance on the Strait of Hormuz for gas and Russia/China for fertilizer components makes 
the sector sensitive to external "fossil fuel shocks.“

• Way Forward
• Diversification of Feedstock: Transitioning from Naphtha/Gas to Green Hydrogen for ammonia production.
• Solarisation: Promoting the PM-KUSUM scheme to decouple irrigation from the coal/diesel grid.
• Natural Farming: Promoting "Zero Budget Natural Farming" (ZBNF) to reduce reliance on external chemicals and restore soil health.
• Strategic Reserves: Building domestic buffers for critical fertilizer components, similar to strategic petroleum reserves.
• Efficiency: Moving toward Nano-Urea and precision farming to reduce the volume of fossil-based inputs needed.

• Previous Years’ UPSC Questions (PYQs)
• UPSC 2020 (GS3): "How far is Integrated Farming System (IFS) helpful in sustaining agricultural production?"
• UPSC 2018 (GS3): "How has the emphasis on certain crops brought about changes in cropping patterns in the recent past? Elaborate the 
emphasis on millets production and consumption."
• UPSC 2017 (GS3): "What are the reformative steps taken by the Government to make food grain distribution system more effective?"
• UPSC Prelims (2021): Questions regarding the "Chemical Fertilizers" and the "Natural Gas" feedstock.







• Key Terms and Explanations

• Patron Saint: In Christian tradition, a saint regarded as the heavenly advocate of a particular nation, place, or activity. 
St. Francis Xavier is known as Goencho Saib (Lord of Goa), signifying a shared cultural identity across religious lines in the 
state.

• Incorruptible Remains: A belief in some religious traditions that Divine intervention allows a human body to avoid 
the normal process of decomposition.

• Transit Remand: A legal procedure where a person arrested in one jurisdiction (e.g., Himachal Pradesh) is produced 
before a magistrate to seek permission to transport them to the jurisdiction where the crime was committed (e.g., Goa).

• Goa Inquisition (1560–1812): A historical period of religious persecution established by the Portuguese to enforce 
Catholic orthodoxy, which remains a deeply sensitive and debated topic in Indian historiography.

• Section 295A (IPC/BNS): Deliberate and malicious acts intended to outrage religious feelings of any class by insulting 
its religion or religious beliefs.

• Main Arguments and Substantive Parts

• The core of the issue lies in the tension between historical revisionism and communal coexistence.

• The Provocation: A social media influencer made derogatory remarks against St. Francis Xavier, challenging his status 
and accusing him of historical atrocities.

• The Historical Rebuttal: Critics of the Saint point toward his role in initiating the Goa Inquisition, arguing that his 
"sainthood" ignores the suffering of Hindus and "New Christians" during the colonial era.

• The Defense of Harmony: The state government and the Archdiocese argue that regardless of historical debates, the 
Saint is a symbol of Goan identity. Insulting him is seen as an attempt to disturb the "communal fabric" of a peaceful 
state.

• The Demand for Scientific Proof: Proposals for "DNA tests" on the relics reflect a modern, albeit controversial, 
attempt to use science to challenge religious tradition or verify historical claims of "body switching."



• Historical Evolution of the Issue

• 1542: St. Francis Xavier arrives in Goa to spread Christianity under the Portuguese Padroado (patronage).

• 1552–1554: Xavier dies off the coast of China; his body is moved to Malacca and eventually to Goa, where it is found "preserved."

• 1624: His remains are placed in the Basilica of Bom Jesus, becoming a site of global pilgrimage.

• 1961: Operation Vijay leads to the liberation of Goa. Post-independence, the Saint remained a unifying figure for the Goan Catholic and 
Hindu communities alike.

• Recent Years: The rise of digital "beat journalism" and historical revisionism has seen a shift from academic debate to public, often 
vitriolic, social media confrontation regarding the Saint’s legacy and the Inquisition.

• Way Forward

• Academic Dialogue: Instead of social media wars, encourage state-sponsored seminars involving historians to discuss the colonial 
period objectively.

• Digital Literacy: Sensitize influencers on the legal implications of "Hate Speech" vs. "Critical Commentary."

• Strengthening Syncretism: Promote the shared cultural history of Goa that transcends the colonial-precolonial divide.

• Legal Clarity: The judiciary must provide clearer guidelines on Section 295A to ensure it isn't misused to stifle legitimate historical 
inquiry.

• Previous Years’ Questions (PYQs)

• UPSC GS-1 (2020): "The rock-cut architecture represents one of the most important sources of our knowledge of early Indian art and 
history." (Relevant to the preservation of religious sites).

• UPSC GS-4 (2017): "The crisis of ethical values in modern times is traced to a narrow perception of the good life." (Relevant to 
communal discord).

• UPSC GS-1 (2014): "Explain how the uprising of 1857 constitutes an important watershed in the evolution of British policies towards 
colonial India." (Parallel to how Portuguese policies shaped Goan society).







• Key Terms and Explanations

• Chokepoint: A narrow passage, such as a strait, where the flow of traffic can be easily 
blocked. Control over such points grants immense leverage in global trade.

• Example: The Strait of Hormuz accounts for roughly one-fifth of the world’s oil 
consumption.

• Hegemony: The political, economic, or military predominance of one state over 
others.

• Trucial States: A group of sheikhdoms in the Persian Gulf that signed "truces" or 
treaties with the British in the 19th century, surrendering their foreign policy for 
protection. They are the precursors to the modern United Arab Emirates (UAE).

• Quasi-Sovereign Actor: An entity, like the East India Company (EIC) or the Dutch East 
India Company (VOC), that operates like a state—waging war and minting coins—despite 
being a commercial enterprise.

• Concession: A grant of rights, land, or property by a government to a company for a 
specific purpose, such as oil exploration.

• Main Arguments and Substantive Parts

• The core thesis posits that the Strait of Hormuz has never been a "neutral" waterway; 
it has always been an instrument of imperial and national power.

• The Shift from Spice to Oil: Historically, the Strait was a toll-gate for spices and silk. By 
the 20th century, the discovery of oil fundamentally shifted its value from a trade route 
to a global lifeblood.

• Direct Control vs. Informal Empire: The article contrasts the Portuguese model
(direct military fortification and heavy taxation) with the British model (diplomacy, naval 
"policing," and "outsourcing" domestic governance to local rulers).

• Economic Strategy as Defense: British hegemony was not just about ships; it was 
about securing the "maritime flanks" of India to prevent other European powers from 
threatening the "Jewel in the Crown."



• Historical Evolution of the Issue

• 11th – 15th Century: Rise of the Kingdom of Hormuz as a wealthy, independent trading state.

• Early 16th Century: Portuguese conquest. They turned Hormuz into a fortified toll-gate.

• 1622: A turning point. The British EIC, allied with the Persian Safavid Empire, ousted the Portuguese.

• 17th – 18th Century: Intense Anglo-Dutch rivalry. The Dutch VOC dominated for a time but eventually collapsed due to corruption and overextension.

• 19th Century: British consolidation. Naval campaigns in 1809 and 1819 led to the "General Maritime Treaty" and the creation of the Trucial States.

• 1901 – 1914: The D’Arcy concession and the discovery of oil. The transition of the British Navy from coal to oil made the Strait a matter of national survival.

• 1971 – Present: British withdrawal and the rise of modern Iran and the UAE as the primary local stakeholders, leading to the current US-Iran-Israel 
tensions.

• Way Forward

• Diplomatic De-escalation: Establishing a regional maritime security framework that includes both Iran and the GCC countries to reduce reliance on 
external navies.

• Diversification: India must continue building Strategic Petroleum Reserves (SPR) and investing in pipelines that bypass the Strait (e.g., via the Arabian 
Peninsula).

• International Law: Strengthening the adherence to UNCLOS to ensure that the Strait remains a "Global Common" rather than a national tool of war.

• Previous Years’ Questions (PYQs)

• UPSC Mains 2017 (GS 2): "The project of the China-Pakistan Economic Corridor (CPEC) is viewed as a cardinal subset of China’s larger ‘One Belt One Road’ 
initiative. Give a brief description of CPEC and enumerate the reasons why India has distanced itself from the same." (Related to maritime bypasses). 

• UPSC Mains 2022 (GS 2): "The maritime security challenges in the Indian Ocean region are multi-dimensional. Discuss the role of the Indian Navy in this
context." 

• APSC 2020: Questions regarding the strategic importance of the Middle East to India’s energy needs.







• Key Terms and Explanations

• Executive Protection: A specialized branch of security focused on the safety of high-ranking government officials (Heads of 
State/Government). It involves proactive threat assessment rather than just reactive defense.

• US Secret Service (USSS): A federal law enforcement agency under the Department of Homeland Security. Historically unique because it 
began as a financial crimes unit (anti-counterfeiting) before becoming a protection detail.

• Special Protection Group (SPG): An elite Indian agency dedicated solely to the security of the Prime Minister of India. Unlike the USSS, it 
was born out of a specific tragedy (the 1984 assassination).

• Counter-Sniper & Counter-Assault Teams: Specialized tactical units within a security detail designed to neutralize long-range threats and 
provide heavy suppressive fire during an extraction.

• Operational Failure: A term used when the "onion-ring" layers of security (perimeter, screening, and close protection) are breached, 
regardless of whether the primary target is harmed.

• Main Arguments and Substantive Parts

• The core thesis centers on the vulnerability of democratic leaders in an era of polarized political violence and the subsequent 
institutional adaptation of security agencies.

• The Protective Mandate: Security for a leader is not just about the individual; it is about the continuity of government. The article 
highlights that the USSS and SPG are the physical manifestations of state stability.

• The Perimeter Paradox: As seen in the recent events, even with metal detectors and barricades, "security checkpoints" remain the most 
vulnerable transition points.

• Intelligence Sharing vs. Physical Presence: A key argument presented is that physical bravery (tackling a shooter) cannot compensate for 
"inadequate resources" or a "lack of processes for sharing classified threat information."

• Institutional Reform: The text posits that agencies must undergo "official assessments" and implement "threat-based methodologies" 
rather than relying on static, traditional security protocols.



• Historical Evolution of the Issue

• The evolution of executive protection reflects a shift from ad-hoc police details to dedicated intelligence-led paramilitary units.

• Pre-1900s (Ad-hoc Phase): In the US, presidents often had little to no formal protection. The USSS was founded in 1865 for currency 
issues.

• 1901-1902 (The Turning Point): The assassination of President William McKinley served as the catalyst for the USSS to assume full-
time protection duties.

• 1984-1985 (The Indian Context): Following the assassination of PM Indira Gandhi by her own bodyguards, the Birbal Nath Committee 
recommended a unified, dedicated force, leading to the creation of the SPG in 1985.

• Post-2024 Reforms: Following recent security breaches, the focus has shifted toward "cohesive communication" and "consolidated 
operational plans," moving away from fragmented agency responses.

• Way Forward

• Unified Command Structure: Establish a single point of truth for intelligence during high-profile events to prevent the 
"communication gaps" mentioned.

• Technological Integration: Utilize AI-driven behavioral analytics at checkpoints to identify "atypical" behavior before a weapon is 
drawn.

• Standardization of Protocols: Like the US House Task Force recommendations, there should be a periodic, independent audit of 
security protocols for the SPG and other Indian agencies.

• Public-Security Synergy: Training local law enforcement to act as the "outermost ring" with the same level of rigor as the inner detail.

• Previous Years’ UPSC Questions (PYQs)

• UPSC 2017 (GS 3): "The term ‘Internal Security’ has a wide connotation. Analyze the various facets of it."

• UPSC 2013 (GS 3): "Analyze the role of various security forces and agencies and their mandate in the context of India’s internal 
security."

• UPSC 2021 (GS 3): "Analysis of the multi-layered security system is essential to tackle the threats of terrorism."







• Key Terms and Explanations

• War Powers Act (1973): A federal law intended to check the U.S. president's power to commit the 
United States to an armed conflict without the consent of the U.S. Congress.

• Congressional Authorization: Formal approval granted by a legislative body to the executive to use 
military force. Example: The 2002 AUMF (Authorization for Use of Military Force) for Iraq.

• Commander-in-Chief: A constitutional role of the President as the supreme commander of the 
nation’s military forces.

• 60-Day Clock: A specific provision in the WPA that requires the President to terminate the use of 
armed forces within 60 days unless Congress declares war or extends the period.

• Statutory Authorization: A law passed by the legislature that gives the executive the legal right to take 
a specific action (like engaging in hostilities).

• Clandestine Hostilities: Secret or undercover military operations, often conducted without public or 
legislative knowledge.

• Main Arguments and Substantive Parts

• The core thesis revolves around the tension between executive urgency and legislative mandate in 
matters of war.

• The Constraint of the WPA: The article argues that the WPA serves as a "legal leash," preventing a 
President from engaging in indefinite unilateral warfare.

• The Gray Zone of Reporting: There is a dispute over when the "clock" starts—is it the day hostilities 
begin, or the day Congress is officially informed? This ambiguity allows for executive maneuvering.

• The Precedent of Circumvention: The text notes that past presidents (from Nixon to Obama) have 
often found "excuses" or legal loopholes (like reclassifying "hostilities") to bypass congressional nods.

• The 30-Day Grace Period: A crucial legal safety valve exists where a President can claim an additional 
30 days to safely withdraw troops, which can be used as a stalling tactic for further engagement.



• Historical Evolution of the Issue

• Pre-1970s (The Cold War Era): Massive expansion of presidential power during the Korean and 
Vietnam Wars without formal declarations of war.

• 1973 (The Turning Point): Enactment of the WPA. President Nixon vetoed it, arguing it was 
unconstitutional, but Congress overrode the veto, signaling a reassertion of legislative authority.

• Post-9/11 (The AUMF Era): The 2001 and 2002 Authorizations for Use of Military Force significantly 
blurred the lines, giving the Executive broad, ongoing powers that many argue bypass the original 
intent of the WPA.

• Present Day: Constant friction in West Asia (Iran, Yemen, Syria) where the Executive uses "self-
defense" or "counter-terrorism" as justifications to avoid triggering the WPA's restrictive clauses.

• Way Forward

• Closing Definitions: Amending the WPA to strictly define "hostilities" to include drone strikes and 
cyber-warfare.

• Automatic Funding Cuts: Legislative "sunset clauses" where funding for military operations 
automatically expires if no authorization is granted within 60 days.

• Judicial Clarification: A definitive Supreme Court ruling on the constitutionality of the WPA to end 
the decades-long "inter-branch" tug-of-war.

• Previous Years’ Questions (PYQs)

• UPSC Mains (2020, GS2): "The jurisdiction of the Central Auditor General is limited in certain areas." 
(Comparative oversight theme).

• UPSC Mains (2019, GS2): "The President of India is a constitutional head, but the President of the 
USA is a real head." Compare their powers.

• UPSC Mains (2016, GS2): "The Indian Constitution has a centralizing tendency for maintain the unity 
and integrity of the nation." (Context: Executive power during emergencies/war).







• Key Terms and Explanations

• All-Weather Partnership: A diplomatic term used by China and Pakistan to describe a relationship that remains stable regardless of changes in 
the international environment or internal politics.

• Tiangong Space Station: China’s permanently crewed space station in low Earth orbit. It serves as a symbol of China’s "Space Dream" and an 
alternative to the International Space Station (ISS).

• BeiDou Navigation System (BDS): China’s indigenous global satellite navigation system. It is a direct competitor to the US-owned GPS, 
providing centimeter-level accuracy for both civilian and military use.

• CubeSat (ICUBE-Q): A class of miniaturized satellites used for space research. ICUBE-Q was Pakistan’s lunar mission component launched via 
China's Chang’e 6 mission.

• Payload Specialist: A person on a spacecraft crew with specialized duties, often a scientist or engineer who is not necessarily part of the core 
flight crew.

• Dual-Use Technology: Technology that can be used for both peaceful civilian purposes and aggressive military applications (e.g., satellite 
navigation used for both Google Maps and missile guidance).

• Main Arguments and Substantive Parts

• The core thesis of the current developments is that space has become the new frontier for the China-Pakistan strategic axis, providing Pakistan 
with high-end technological capabilities it could not achieve independently.

• Human Spaceflight Cooperation: China has committed to training Pakistani astronauts, with plans to send one to the Tiangong Space Station. 
This elevates the partnership from hardware supply to human capital development.

• Lunar Exploration: Through the ICUBE-Q lunar CubeSat, Pakistan has entered the domain of deep-space exploration, albeit via Chinese launch 
vehicles (Chang’e 6).

• Strategic Navigation Dependency: Pakistan has become the first foreign country to fully integrate the BeiDou system. This reduces reliance on 
the US-controlled GPS, which could be throttled or denied during a conflict.

• Military Synergy: The use of BeiDou by the Pakistani military enhances the precision of their missile systems, drones, and naval assets, creating
a standardized technological ecosystem with the Chinese People’s Liberation Army (PLA).



• Historical Evolution of the Issue

• 1990: The foundation was laid with the launch of Badr-I, Pakistan’s first digital communication satellite, via a Chinese Long March rocket.

• 2011: Launch of PAKSAT-1R, a communication satellite that replaced older infrastructure, marking a shift toward long-term orbital presence.

• 2014: Pakistan becomes the first official foreign user of the BeiDou navigation system, signaling a strategic pivot away from Western tech.

• 2018–2020: Expansion of the Remote Sensing Satellite (PRSS) network, crucial for monitoring the China-Pakistan Economic Corridor (CPEC) and 
border areas.

• 2024–2026: Entry into lunar exploration (ICUBE-Q) and the indigenous electro-optical satellite (EO-3) phase, marking Pakistan’s move toward 
more sophisticated, locally-designed hardware launched by China.

• Way Forward

• For India: India must accelerate its own regional satellite services (South Asia Satellite) to offer an alternative to its neighbors.

• For Pakistan: Diversify space partnerships to avoid "single-source dependency" on China.

• Global Governance: Need for a updated "Rules-Based Order" for the moon and low-earth orbit to prevent bilateral blocks from monopolizing 
lunar resources.

• Transparency: Establishing "Hotlines" or data-sharing agreements between ISRO and SUPARCO to prevent accidental escalations due to satellite 
maneuvers.

• Previous Years’ Questions (UPSC)

• 2021 (GS3): "Discuss India’s achievements in the field of Space Science and Technology. How has the application of this technology helped India in 
its socio-economic development?"

• 2017 (GS2): "China is using its economic relations and positive trade surplus as tools to develop potential military power in Asia. In the light of this 
statement, discuss its impact on India as her neighbor."

• 2023 (Prelims): Questions regarding the "BeiDou Navigation System" and "CORS" technology.







• Key Terms and Explanations

• UCAV (Unmanned Combat Aerial Vehicle): An aircraft without a human pilot on board, designed specifically for combat, capable of 
carrying ordnance like missiles or acting as "suicide" munitions.

• Loitering Munitions ("Kamikaze" Drones): Weapons that "hover" over an area for a period, search for a target, and attack by crashing 
into it. Example: The Shahed-136.

• FPV (First-Person View) Drones: Small, agile quadcopters steered by a pilot wearing goggles who sees what the drone sees. These are 
often modified with explosives to target tanks or trenches.

• Electronic Warfare (EW): The use of the electromagnetic spectrum (radio waves, infrared, or radar) to sense, protect, and 
communicate, or to deny the enemy the ability to do so.

• Asymmetric Warfare: A type of conflict where the parties' relative military power or tactics differ significantly. Drones allow smaller 
actors to hit much larger, more expensive targets.

• Kill Chains: The end-to-end process of identifying, tracking, and destroying a target. Drones have drastically shortened this "time-to-
target.“

• Main Arguments and Substantive Parts

• The core thesis is that the "democratization" of drone technology has shattered the traditional monopoly of air power.

• Cost-Benefit Asymmetry: A $20,000 drone can destroy a $10 million air defense system or a multi-million dollar main battle tank. This 
"cost differential" makes traditional high-end platforms unsustainable in prolonged attrition.

• Decentralized Warfare: War has moved from underground bunkers and centralized command to pickup trucks and civilian "drone 
walls." Innovation is now driven by grassroots adaptations rather than just elite defense labs.

• Psychological Impact: The article introduces the concept of "ambient terror." The constant presence of cheap, hovering threats 
creates a 24/7 psychological burden on both soldiers and civilians.

• Erosion of Air Supremacy: No power can enjoy unchallenged air supremacy when the sky is filled with low-flying, small, and difficult-
to-detect "swarms."



• Historical Evolution of the Issue

• Pre-2000s (The Elite Phase): Drones like the US Predator were expensive, high-
altitude assets operated exclusively by superpowers for surveillance.

• 2010s (The Proliferation Phase): Iran begins developing the Shahed series despite 
sanctions; hobbyist quadcopters (DJI type) become commercially available globally.

• 2020-2022 (The Validation Phase): The Nagorno-Karabakh conflict (Azerbaijan vs. 
Armenia) demonstrated how drones could render traditional armored divisions obsolete.

• 2022-Present (The Total War Phase): The Ukraine conflict and West Asian escalations 
(Red Sea, Israel-Iran) have turned drones into the "artillery of the 21st century," used in 
massive swarms.

• Way Forward

• Counter-UAS (C-UAS) Development: Investing in Directed Energy Weapons (Lasers) 
like India’s DURGA-2 to lower the cost-per-kill of incoming drones.

• Regulatory Framework: Strengthening the Missile Technology Control Regime 
(MTCR) to include low-cost long-range drones.

• Indigenous Manufacturing: For India, the "iDEX" (Innovations for Defence Excellence) 
must prioritize domestic drone swarms to ensure "Atmanirbharta" (Self-reliance) in the 
next conflict.

• Previous Years' Questions (PYQs)

• UPSC Mains 2023 (GS3): "The use of unmanned aerial vehicles (UAVs) by our 
adversaries across the borders to smuggle arms/drugs is a serious threat to internal 
security. Discuss the measures being taken to tackle this threat."

• UPSC Mains 2020 (GS3): "Analyze the internal security threats and transborder crimes 
along India’s borders. Also, discuss the role of various security forces in this regard." 
(Context: Drone drops in Punjab/J&K).







• Key Terms and Explanations

• CAR-T Cell Therapy (Chimeric Antigen Receptor T-cell): A form of immunotherapy where a patient’s T-cells (a type of immune cell) are genetically 
engineered in a lab to produce receptors called CARs. These receptors allow the T-cells to recognize and kill specific cancer cells.

• Antigen Heterogeneity: A condition where different cells within the same tumor express different proteins (antigens). This makes it hard for 
targeted therapies to kill the entire tumor, as some cells "hide" by not expressing the target protein.

• CD70: A specific protein often found on the surface of certain cancer cells (like kidney and ovarian cancer). In this context, it is the "target" the T-
cells are looking for.

• Pseudo-heterogeneity: A phenomenon where a target protein is actually present on almost all tumor cells, but in such low amounts ("faint 
signals") that standard tests and traditional CAR-T cells cannot detect them.

• EZH2 Enzyme: A protein that modifies DNA structure (epigenetics), effectively "dimming" the signal of proteins like CD70, making cancer cells 
invisible to the immune system.

• HLA-independent T-cell (HIT) Receptor: A newly developed, highly sensitive receptor that bypasses traditional immune signaling to detect even 
trace amounts of cancer proteins.

• Main Arguments and Substantive Parts

• The core thesis is that the failure of CAR-T therapy in solid tumors isn't always because the target is missing, but because the signal is too weak.

• The Problem of "Invisible" Cells: Traditional CAR-T cells are "blind" to cells with low antigen density. This leads to partial remission where the 
"visible" cells die, but the "invisible" ones survive and cause a relapse.

• The HIT Receptor Solution: Unlike synthetic CARs that require a high threshold of protein to activate, the HIT receptor connects directly to the T-
cell’s natural internal signaling pathway. This allows the T-cell to "sense" trace amounts of CD70.

• Evidence of Success: In mouse models using human kidney, ovarian, and pancreatic tumor tissues, HIT T-cells achieved complete and lasting 
eradication of tumors that conventional CAR-T cells could not clear.

• The "Goldilocks" Challenge: The primary counterargument is safety. If a receptor is too sensitive, it might attack healthy cells that express tiny, 
normal amounts of the same protein (off-target toxicity).



• Historical Evolution of the Issue

• Late 19th Century: William Coley (Father of Immunotherapy) used bacteria to stimulate the immune system against tumors.

• 1980s-1990s: Identification of T-cells as the primary "soldiers" of the immune system; birth of the concept of "Chimeric" receptors.

• 2010s (The Turning Point): First successful CAR-T trials for "liquid" cancers (leukemia and lymphoma). FDA approvals began around 
2017.

• Present Day: The "Solid Tumor Frontier." While CAR-T revolutionized blood cancer treatment, solid tumors (which make up 90% of 
adult cancers) remained resistant due to the physical barriers of the tumor and antigen heterogeneity. This new research marks the 
transition into solving the "sensitivity" gap.

• Way Forward

• Safety Switches: Incorporating "suicide genes" into the engineered T-cells so doctors can "turn them off" if they start attacking 
healthy tissue.

• Affordability: Government-funded research and "Made in India" CAR-T initiatives (like the recently approved NexCAR19) to reduce 
costs.

• Regulatory Streamlining: Creating a fast-track but rigorous approval process for advanced biologics through the CDSCO.

• Precision Diagnostics: Using single-cell sequencing to map out which patients are the best candidates for HIT-receptor therapy.

• Previous Years’ Questions (PYQs)

• Prelims (2022): With reference to the recent developments regarding ‘Recombinant Vector Vaccines’, consider the following 
statements...

• Mains (2021, GS3): What are the research and developmental achievements in Applied Biotechnology? How will these achievements 
help to uplift the poorer sections of the society?

• Mains (2019, GS3): What is Cas9 protein that is often mentioned in news?

• Mains (2017, GS3): Stem cell therapy is gaining popularity in India to treat a wide variety of medical conditions... Discuss briefly what 
stem cell therapy is and what advantages it has over other treatments.







• Key Terms and Explanations

• Light Pollution: The excessive, misdirected, or obtrusive artificial light produced by human activities. It obscures the stars, disrupts 
biological rhythms, and interferes with astronomical research.

• Example: The "skyglow" seen over cities that prevents residents from seeing the Milky Way.

• Bortle Scale: A nine-level numeric scale that measures the night sky's brightness of a particular location. Class 1 represents the darkest 
possible skies (like the Atacama), while Class 9 is inner-city sky.

• Ground-Based Astronomy: The use of telescopes located on Earth’s surface to observe celestial bodies. Unlike space telescopes (e.g., 
Hubble), these are easier to maintain but are highly dependent on atmospheric clarity.

• Photon Valley: A metaphorical term for regions (like northern Chile) with a high concentration of sophisticated astronomical observatories, 
highlighting their economic and scientific value.

• Optical Telescope: An instrument that gathers and focuses light, mainly from the visible part of the electromagnetic spectrum, to create a 
magnified image.

• Main Arguments and Substantive Parts

• The core thesis posits that the world’s premier "windows to the universe" are under existential threat from human expansion.

• The Goldilocks Conditions: Locations like the Atacama are irreplaceable due to three factors: extreme aridity (minimal water vapor to 
distort light), high altitude (thinner atmosphere), and historical isolation.

• The Conflict of Interests: There is a growing tension between "green energy" goals (wind/solar farms) and "pure science" (astronomy). 
While both are environmentally/socially positive, their physical proximity creates interference.

• The Technological Leap: Projects like the Extremely Large Telescope (ELT) represent the pinnacle of human engineering, capable of seeing 
15 times sharper than Hubble. However, their $1.5 billion investment is at risk if local light pollution isn't regulated.

• Regulatory Lag: Environmental laws often focus on land, water, and air pollution, frequently neglecting "darkness" as a natural resource 
that requires legal protection.



• Historical Evolution of the Issue

• Pre-20th Century: Astronomy was primarily conducted near population centers (e.g., Greenwich, Paris). Darkness was an 
abundant, unmanaged resource.

• Mid-20th Century (1960s-70s): Increasing urban glow forced astronomers to remote sites. The European Southern Observatory 
(ESO) began establishing hubs in Chile.

• Late 20th Century: The advent of LED lighting and rapid urban sprawl accelerated sky degradation globally.

• Present Day: The Atacama, once an "ocean of darkness," now faces encroachment from mining, energy infrastructure, and 
urban sprawl. The cancellation of energy projects in early 2026 marks a turning point where "sky preservation" is becoming a legal 
priority.

• Way Forward

• Technological Mitigation: Use of "warm" LEDs (low blue light) and shielded fixtures that point light strictly downwards.

• Zoning: Establishing International Dark Sky Reserves with a 100km "buffer zone" around major observatories.

• Policy Integration: Including "Dark Sky Impact Assessments" in the Environmental Impact Assessment (EIA) for any project in 
sensitive regions.

• Citizen Science: Promoting astro-tourism to create a local economic incentive for keeping the skies dark.

• All Previous Years’ UPSC Questions

• Prelims (2023): Questions on the site of the world’s highest observatories and India’s Hanle Dark Sky Reserve.

• Mains (GS 3, 2017): "India has achieved remarkable successes in unmanned space missions... Examine the importance of such 
missions." (Relevant to the shift from ground to space observation).

• Mains (GS 1, 2021): Questions on the impact of globalization on traditional cultural values (losing the night sky as a cultural 
heritage).







• Key Terms and Explanations

• SCO (Shanghai Cooperation Organisation): A permanent intergovernmental 
international organization founded in 2001. It is a Eurasian political, economic, and military 
organization aiming to maintain peace, security, and stability in the region.

• Bilateral Discussions: Formal talks conducted between two sovereign states. Unlike 
multilateral forums, these allow for the specific resolution of "neighborhood" issues (e.g., 
India-Kazakhstan defense ties).

• Strategic Ties: Relationships between nations that go beyond simple trade, involving 
long-term security cooperation, intelligence sharing, and defense technology transfers.

• Zero Tolerance Towards Terrorism: A policy framework where no distinction is made 
between "good" and "bad" terrorists, and any act of terror is met with absolute 
condemnation and counter-action.

• Rotating Chairmanship: A system where the leadership of the SCO moves between 
member states annually, allowing each nation to set the agenda (India held this in 2023).

• Main Arguments and Substantive Parts

• The core focus of this diplomatic engagement centers on three pillars:

• Regional Stability Amid Global Volatility: The dialogue occurs against the backdrop of 
the West Asia crisis and Eurasian tensions. The argument is that regional players must take 
the lead in stabilizing their own "backyard" rather than relying on external Western 
interventions.

• The "Double-Arch" Threat: India emphasizes the fight against the "three evils" 
identified by the SCO: terrorism, separatism, and extremism. The substantive part of 
India's stance is that regional prosperity is impossible without a secure environment.

• Defense Collaboration: Moving from mere "buyer-seller" relationships to joint 
exercises, capacity building, and interoperability among the armed forces of member 
states.



• Historical Evolution of the Issue

• 1996 (The Shanghai Five): China, Russia, Kazakhstan, Kyrgyzstan, and 
Tajikistan formed a group to resolve border disputes post-USSR collapse.

• 2001 (Birth of SCO): Uzbekistan joined, and the group transitioned into a 
formal regional cooperation entity.

• 2005 (India as Observer): India began its association, recognizing the Central 
Asian region as part of its "extended neighborhood."

• 2017 (Astana Summit): India and Pakistan became full members, marking a 
shift where the SCO represented 40% of the world’s population.

• 2023–Present: India’s chairmanship and subsequent active participation (like 
the Bishkek meeting) highlight its attempt to balance its ties with the West 
(Quad) while remaining a key player in the Eurasian heartland.

• Way Forward

• Strengthening RATS: India must push for a more robust Regional Anti-Terrorist 
Structure with actionable intelligence sharing.

• Chabahar Port: Rapidly developing the Chabahar port in Iran to provide a 
viable alternative to the China-led BRI routes.

• Digital Sovereignty: Proposing an SCO-wide framework for cybersecurity, an 
area where India has significant expertise.

• Previous Years’ Questions (PYQs)

• UPSC 2021 (GS2): "Critically examine the aims and objectives of SCO. What 
importance does it hold for India?"

• UPSC 2016 (GS2): "The decisions of the SCO are based on the 'Shanghai Spirit'. 
Discuss."

• APSC 2022: "Analyze the significance of Central Asia in India's 'Extended 
Neighbourhood' Policy."






