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• Key Terms and Explanations

• Understanding the scientific terminology associated with lunar exploration is foundational for analyzing space 
technology advancements. The recent data regarding the Moon's surface relies on specific instrumentation and physical 
phenomena.

• Lunar Regolith: This refers to the layer of loose, heterogeneous, and dusty material covering solid rock on the Moon. 
Unlike Earth’s soil, which is rich in organic matter and formed through biological and chemical weathering, lunar regolith 
is created primarily by continuous micrometeorite impacts over billions of years.

• Thermophysical Profiling: This is the scientific process of measuring how materials conduct, store, and transfer heat. 
On the Moon, specialized probes equipped with temperature sensors map how the lunar soil reacts to extreme solar 
radiation and the freezing lunar night.

• 'Hop' Experiment: A unique maneuver where a space lander, after its initial touchdown, briefly reignites its engines to 
lift off the surface and land a short distance away. This tests engine reignition capabilities and studies how rocket plumes 
displace topsoil. * Lunar Twilight: The brief period just before sunset or after sunrise on the Moon. Because the Moon 
lacks a substantial atmosphere to scatter light, this twilight is very short and localized, offering unique thermal conditions 
where surface temperatures drop rapidly.

• Main Arguments and Substantive Parts

• Recent empirical data from lunar landers has fundamentally altered our understanding of the Moon’s topography, 
specifically regarding the stratification and thermal properties of its uppermost layers.

• Stratification of Lunar Topsoil: The upper surface of the Moon is not uniformly composed. Scientific probing reveals 
that the top layer (approximately 3 centimeters) is highly porous and loose. However, immediately beneath this loose 
dust, just 2 to 6 centimeters down, lies a significantly denser and highly compact layer of regolith. * Drastic Thermal 
Gradients: The lunar regolith acts as an extreme thermal insulator. Data indicates that temperatures can drop by as much 
as 60 degrees Celsius just 10 centimeters below the surface. This proves that the Moon's surface is a highly effective heat 
non-conductor.

• Rocket Plume Dynamics: When a lander fires its engines close to the lunar surface, the resulting thrust displaces a 
specific volume of the loose upper layer. Observing this displacement is crucial for understanding soil mechanics and 
preparing for heavier return missions that will require more powerful thrusters.



• Historical Evolution of the Issue

• The study of the lunar surface has evolved from distant telescopic observation to highly localized, in-situ physical 
experimentation, marking significant milestones in human spaceflight.

• Early Telescopic and Orbital Observation: In the mid-20th century, lunar knowledge was restricted to orbital 
photographs and remote sensing, which could only hypothesize the depth and consistency of lunar dust.

• The Apollo Era and Physical Sampling: The late 1960s and 1970s saw humans physically bringing back regolith 
samples. However, these were localized to equatorial regions and disrupted by the physical collection process, leaving 
the precise, undisturbed thermal stratification somewhat ambiguous.

• Modern Precision Landers: The contemporary era of space exploration has shifted toward autonomous, highly 
specialized probes capable of landing in complex terrains (like the lunar south pole). These missions utilize deployable 
mechanisms to pierce the soil and gather uninterrupted data on thermal and physical stratification, pushing the 
boundaries of spatial science.

• Way Forward

• Enhanced R&D in Material Sciences: Future funding must be directed toward developing materials that can mimic 
or utilize the insulative properties of lunar regolith, preparing for the construction of sustainable lunar outposts.

• Robust Space Debris Management: As surface operations increase, space agencies must proactively develop 
technologies and protocols to mitigate dust contamination and manage orbital debris around the Moon.

• Strengthening International Frameworks: Nations must move beyond the vague terms of the Outer Space Treaty. 
There is an urgent need for a comprehensive, legally binding international framework that regulates lunar surface 
operations, resource utilization, and dispute resolution.

• Fostering Private Sector Synergy: Governments should aggressively promote public-private partnerships. 
Integrating commercial space companies into planetary exploration will accelerate innovation, reduce costs, and 
democratize access to space technologies.

• All Previous Years’ UPSC Questions

• UPSC CSE Mains (GS-3) 2023: What is the main task of India's third moon mission which could not be achieved in 
its earlier mission? List the countries that have achieved this task.

• UPSC CSE Mains (GS-3) 2016: Discuss India’s achievements in the field of Space Science and Technology. How the 
application of this technology has helped India in its socio-economic development?

• UPSC CSE Prelims 2018: Consider the following statements: 1. Mangalyaan launched by ISRO is also called the 
Mars Orbiter Mission. 2. Made India the second country to have a spacecraft orbit the Mars after USA. Which of the 
statements given above is/are correct?

• UPSC CSE Prelims 2016: With reference to ‘Astrosat’, the astronomical observatory launched by India, which of the 
following statements is/are correct?







• Key Terms and Explanations

• To truly grasp the dynamics of banking sector reforms, it is essential to build a strong foundational vocabulary. These terms frequently appear in economic 
discourse and are crucial for both Prelims and Mains.

• Basel Framework: This is a set of international banking regulations developed by the Basel Committee on Banking Supervision (BCBS). Its primary goal is to ensure 
that financial institutions have enough capital to absorb unexpected losses. The framework rests on three pillars: Minimum Capital Requirements (Pillar 1), 
Supervisory Review (Pillar 2), and Market Discipline through Disclosures (Pillar 3). * Market Discipline (Pillar 3): This concept operates on the premise that a well-
informed market will naturally penalize excessively risky banks and reward stable ones. When banks publicly disclose their risk profiles and capital positions, investors 
and depositors can make informed decisions.

• Risk-Weighted Assets (RWA): Not all assets held by a bank carry the same risk. A government bond is safer than an unsecured personal loan. RWA is a system 
where a bank's assets are multiplied by a risk factor. The Capital Adequacy Ratio (CAR) is derived using this concept:

• CAR = (Tier 1 Capital + Tier 2 Capital)/(Risk-Weighted Assets)

• Fiduciary Duty: The legal and ethical obligation of an entity (like a bank's Board of Directors) to act in the best financial interest of another party (the depositors 
and shareholders).

• Information Asymmetry: An economic condition where one party in a transaction has more or better information than the other. In banking, management knows 
the true health of the bank, while depositors are often kept in the dark without standardized disclosures.

• 2. Main Arguments and Substantive Parts

• The contemporary push toward globally aligned, standardized banking norms rests on a few core conceptual pillars that aim to overhaul financial accountability.

• Eradicating Information Asymmetry: Shifting from dense, narrative-heavy annual reports to uniform, data-driven templates ensures that stakeholders are not 
buried under financial jargon. Standardized layouts allow a layperson or analyst to compare a small regional bank directly with a massive national entity without 
confusion.

• Convergence of Regulatory Scrutiny: Historically, unlisted banking entities enjoyed a lighter regulatory touch compared to listed peers, creating a shadow of 
opacity. Applying uniform global standards regardless of listing status ensures that all entities handling public deposits are held to the same rigorous benchmark of 
transparency.

• Elevating Board-Level Accountability: By mandating that whole-time directors personally attest to the accuracy of financial health dashboards, the regulatory 
landscape shifts compliance from a mere administrative checklist to a severe legal and reputational liability for top management.

• Preserving Institutional Memory: Financial crises often build up over economic cycles. Mandating a permanent, decade-long digital trail of regulatory disclosures 
prevents institutions from "wiping the slate clean" or quietly restructuring past data to hide historical risk accumulation.



• Historical Evolution of the Issue

• The trajectory of banking transparency in India has evolved from an era of state-led opacity to the current push for global integration.

• Pre-1991 Era (Nationalization and Opacity): Following the nationalization waves of 1969 and 1980, the focus was entirely on social banking and credit expansion. 
Profitability and transparent risk disclosure took a backseat, leading to a massive buildup of hidden Non-Performing Assets (NPAs).

• The Narasimham Committee Era (1991 & 1998): The post-liberalization period introduced prudential norms for income recognition and asset classification. For the 
first time, Indian banks were forced to recognize bad loans objectively rather than hiding them under accounting technicalities.

• Global Financial Crisis (2008): The collapse of Lehman Brothers exposed the dangers of complex, opaque banking structures. This triggered the creation of the
Basel III norms globally, which heavily emphasized not just capital, but extreme transparency (Pillar 3) to prevent contagion.

• Asset Quality Review (2015) to Present: The Reserve Bank of India's Asset Quality Review forced banks to stop "evergreening" loans. The current regulatory 
trajectory is the logical next step: institutionalizing this transparency through strict, template-based global architectures to prevent a relapse into opacity.

• Way Forward

• Tiered Implementation and Capacity Building: The central regulator must recognize the varied capacities of different banks. Providing a structured transition 
period, along with financial and technical assistance for smaller, unlisted banks, will ensure smooth compliance without breaking their operational backs.

• The "Citizen's Dashboard": While Basel-aligned templates are excellent for analysts, regulators should mandate a simplified, localized summary. A standardized 
color-coded system (Green for highly capitalized, Yellow for average, Red for stressed) could make financial literacy accessible to the common depositor.

• Strengthening Independent Auditing: Templates are only as good as the data fed into them. Regulatory authorities must severely penalize statutory auditors who 
sign off on falsified data, ensuring the "garbage in, garbage out" phenomenon does not compromise the new framework.

• Embracing RegTech (Regulatory Technology): Banks should be encouraged to automate these disclosures using Artificial Intelligence and real-time Application 
Programming Interfaces (APIs), reducing human error and the administrative burden of compliance.

• All Previous Years’ UPSC and APSC Questions

• UPSC Prelims:

• 2015: With reference to 'Basel III Accord', which of the following statements is/are correct? (Focus on capital adequacy and risk).

• 2018: Which of the following is/are the aims of "Digital India" Plan of the Government of India? (Tangentially related to digital record keeping).

• 2019: The economic cost of food grains to the FCI is Minimum Support Price and bonus (if any) paid to the farmers plus... (Shows UPSC's love for exact definitions 
of economic terms).

• 2020: If another global financial crisis happens in the near future, which of the following actions/policies are most likely to give some immunity to India?







• Key Terms and Explanations

• Thucydides’ Trap: A core international relations theory describing the severe danger that emerges when a rising power threatens to 
displace an established ruling power. The term originates from the ancient Greek historian Thucydides, who observed that the 
Peloponnesian War was inevitable because of Athenian growth and the fear it caused in Sparta. Today, it describes the structural friction 
between emerging eastern powers and the established Western hegemony.

• Constructive Strategic Stability: A diplomatic state where rival superpowers manage their intense competition without letting it 
escalate into armed conflict. It involves maintaining open channels of communication and establishing baseline guardrails, even while 
fiercely competing in trade, technology, and military posturing.

• Alternative Multilateralism: The creation of new, parallel global frameworks (focused on security, development, and infrastructure) 
designed to bypass or challenge traditional Western-led institutions like the World Bank or the UN. These frameworks emphasize state 
sovereignty and non-interference over liberal democratic values.

• Strategic Hedging: A foreign policy approach adopted by middle powers (like India) to avoid being forced into a rigid alliance with a 
single superpower. It involves maintaining diverse economic and defense relationships across competing power blocs to maximize 
national interest and absorb global shocks.

• Main Arguments and Substantive Parts

• The shifting global order is not just a political event; it is a structural transformation altering the fabric of global governance.

• The Inevitability of Power Transition: A central thesis in modern geopolitics is that the unipolar world order, dominated by the West 
since the end of the Cold War, is ending. The economic center of gravity is rapidly shifting back to the East, fundamentally altering global 
power dynamics.

• Discrediting the Liberal Order: Rising powers increasingly view the established rules-based international order as inherently biased, 
divisive, and designed to perpetuate Western supremacy. They argue that this system no longer reflects modern economic realities and 
actively seek to dismantle its norms.

• The Weaponization of Interdependence: In the current era, economic ties are no longer just tools for peace; they are leverage points. 
Dominance over critical supply chains, technology standards, and critical minerals is being used to exert geopolitical pressure, leading to 
intense trade wars and protectionist policies.

• The Squeeze on Middle Powers: For countries navigating this transition, the environment is becoming hostile. They face severe 
collateral damage from superpower trade wars, volatility in global supply chains, and the pressure of choosing sides in a rapidly 
bifurcating world.



• Historical Evolution of the Issue

• To understand the current great power rivalry, one must look at the cyclical nature of historical global dominance.

• The Era of Imperialism (19th Century): Global power was concentrated across the Atlantic. The industrial revolution fueled European colonialism, leading to a transatlantic 
power structure that marginalized Asian economies, a period often remembered in the East as a century of historical humiliation.

• Post-WWII and the Liberal Consensus (Mid 20th Century): The United States emerged as the preeminent global architect, establishing the Bretton Woods institutions, the 
United Nations, and a global security architecture that championed free markets and democratic governance.

• The Asian Economic Miracle (Late 20th Century): Following significant market reforms in the late 1970s, major Asian economies integrated deeply into the global capitalist 
system. They leveraged vast demographic dividends and manufacturing capacities to achieve unprecedented, rapid economic growth.

• The Turning Point (2008 Financial Crisis to Present): The 2008 Western financial crisis exposed the vulnerabilities of the liberal economic model. This gave rising powers the 
confidence to assert themselves more aggressively on the global stage, transitioning from a policy of "hiding strength" to active norm-building and systemic competition.

• Way Forward

• Practical, balanced, and forward-looking policy recommendations are essential for administrative thinking.

• Aggressive Economic De-risking: Nations like India must actively diversify their economic dependencies. This requires fostering domestic manufacturing capabilities in critical 
sectors (APIs for pharma, semiconductors, rare earths) and building resilient supply chains with trusted, democratic partners.

• Reforming Multilateralism: Middle powers must form strong, issue-based coalitions to drive reform within the UN and WTO. If traditional institutions remain paralyzed, 
democratic nations must build robust parallel frameworks that emphasize transparency and sustainability.

• Strengthening Strategic Deterrence: Diplomacy must be backed by hard power. Modernizing military capabilities, securing maritime chokepoints, and deepening 
interoperability with strategic partners (like the Quad) are non-negotiable to deter unilateral alterations to the geopolitical status quo.

• Norm-Setting for Emerging Technologies: The global community must urgently draft treaties and ethical frameworks governing the use of Artificial Intelligence and 
autonomous weapons in statecraft, preventing technology from becoming the catalyst for an unintended global conflict.

• All Previous Years’ UPSC Questions

• UPSC Mains 2020 (GS 2): "The USA is facing an existential threat in the form of a China, that is much more challenging than the erstwhile Soviet Union." Explain.

• UPSC Mains 2019 (GS 2): "The time has come for India and Japan to build a strong contemporary relationship, one involving global and strategic partnership that will have a 
great significance for Asia and the world as a whole." Comment.

• UPSC Mains 2017 (GS 2): "China is using its economic relations and positive trade surplus as weapons to develop potential military power status in Asia." In the light of this 
statement, discuss its impact on India as her neighbour.

• UPSC Prelims (Various Years): Conceptual questions regarding the Thucydides Trap, geographical locations of contested maritime islands, the functioning of alternative 
financial mechanisms (like the BRICS bank), and major regional trade agreements.







• Key Terms and Explanations

• To truly grasp the mechanics of evolutionary genetics, we need to break down the scientific jargon into digestible concepts.

• Ancient DNA (aDNA): This refers to genetic material recovered from biological remains (like bones or teeth) that are thousands of 
years old. Unlike modern DNA, it is highly degraded. Think of it like reading an ancient, weathered manuscript where many pages are 
torn, requiring advanced technology to piece the story together.

• Natural Selection vs. Genetic Drift: Natural selection is the process where traits that improve survival or reproduction become 
more common over generations (e.g., lighter skin in low-sunlight areas for Vitamin D synthesis). Genetic drift, conversely, is the 
random fluctuation in gene frequencies, driven purely by chance rather than environmental advantage. * Carbon-14 Dating 
(Radiocarbon Dating): A method used to determine the age of an object containing organic material by using the properties of 
radiocarbon, a radioactive isotope of carbon. 

• Since the half-life is 5,730 years, measuring the remaining C-14 via a mass spectrometer allows scientists to date fossils up to
50,000 years old.

• Gene-Culture Co-evolution: The concept that human cultural practices (like inventing agriculture) directly drive changes in our 
biology. For example, cultivating wheat introduced gluten into diets in massive quantities, which in turn triggered evolutionary
pressures related to genes controlling the immune response in the gut.

• Main Arguments and Substantive Parts

• The central thesis of modern paleogenomics is that human evolution did not stop in the Paleolithic era; it has been a rapid, 
ongoing process, particularly over the last 10,000 years (the Holocene epoch).

• Ongoing Genetic Adaptation: Recent scientific consensus highlights that humans are actively adapting to their environments. The 
transition to agricultural societies drastically altered human diets, living conditions, and population densities, acting as a massive 
catalyst for natural selection.

• The Disease Factor: A major driver of recent human evolution is pathogen exposure. For instance, specific blood types (A, B, O) 
have been maintained in populations because different variants offer distinct advantages against various infectious diseases,
ensuring the population's overall survival.

• Pre-adaptation and "Ghost" Pathogens: Sometimes, a genetic mutation is selected for reasons we don't fully understand, only to 
provide a massive benefit centuries later. The CCR5-Delta32 mutation is famous for providing resistance to HIV today, but its 
frequency increased drastically thousands of years ago in Eurasia—suggesting it originally protected against an entirely different, 
unknown ancient pathogen.



• Historical Evolution of the Issue

• Understanding genetic evolution requires looking at both the biological timeline of humanity and the historical timeline of scientific discovery.

• Pre-20th Century: The understanding of evolution was dominated by Charles Darwin's theory of natural selection (1859), based on phenotypic (observable) traits 
and fossil records. The mechanisms of inheritance were unknown.

• Mid-20th Century: The discovery of the DNA double helix (1953) by Watson, Crick, and Franklin shifted the focus to molecular biology, bridging the gap between 
Darwinian evolution and genetic inheritance.

• Late 20th to Early 21st Century: The Human Genome Project (completed in 2003) mapped modern human DNA. However, the true breakthrough for 
understanding past evolution came with the advent of Next-Generation Sequencing (NGS).

• Present Day (Paleogenomics Era): Spearheaded by scientists like Svante Pääbo (who won the 2022 Nobel Prize), we can now extract and sequence ancient DNA 
from fossils. This shifted the historical narrative from relying solely on archaeological artifacts (pottery, tools) to reading the biological diaries embedded in our 
ancestors' bones.

• Way Forward

• To maximize the benefits of evolutionary genetics while mitigating its risks, a balanced approach is necessary.

• Promoting Regional Genomic Projects: India must heavily invest in projects like the GenomeIndia initiative and establish specialized aDNA labs capable of handling 
degraded samples from tropical climates to uncover South Asian ancestral history.

• Interdisciplinary Frameworks: Archaeological excavations must integrate geneticists from day one to ensure biological samples are preserved without modern 
contamination.

• Strict Ethical Guidelines: International bodies need to draft binding frameworks preventing the commercial exploitation of ancient genomic data and ensuring 
respectful treatment of indigenous remains.

• Public Science Communication: Scientists must communicate genetic findings carefully to the public, actively debunking pseudoscientific claims that misuse 
genetic data to justify discrimination.

• All Previous Years’ UPSC Questions

• Prelims 2019: The word 'Denisovan' is sometimes mentioned in media in reference to— (a) fossils of a kind of dinosaurs (b) an early human species (c) a cave 
system found in North-East India (d) a geological period in the history of Indian subcontinent. (Theme: Human Evolution)

• Prelims 2020: With reference to agriculture in India, how can the technique of 'genome sequencing', often seen in the news, be used in the immediate future? 
(Theme: DNA Sequencing/Biotech)







• Key Terms and Explanations

• Sanctions Waiver: This is essentially a temporary permission slip granted by a sanctioning country (like the United States). It allows 
certain countries or businesses to continue trading with a sanctioned nation without facing "secondary sanctions" (punishments for 
doing business with the target). These are often used as safety valves to prevent global markets from crashing.

• Strategic Chokepoint: A narrow, highly congested waterway through which a massive volume of global maritime trade must pass. The 
Strait of Hormuz is a classic example. If a conflict closes this strait, a significant percentage of the world's oil supply is instantly cut off, 
sending prices skyrocketing.

• Energy Security: This refers to a nation's ability to ensure an uninterrupted availability of energy sources at an affordable price. For a 
developing, energy-hungry economy, securing this is often prioritized over ideological alignment or foreign geopolitical conflicts.

• Extraterritorial (Secondary) Sanctions: When a country leverages its dominance in the global financial system (like the US Dollar) to 
penalize foreign entities that trade with a sanctioned country, even if those entities are outside its legal jurisdiction.

• Main Arguments and Substantive Parts

• The core thesis of this geopolitical scenario revolves around the tension between diplomatic posturing and economic pragmatism. 
When global energy supplies are squeezed—often by regional conflicts affecting critical shipping routes—nations are forced to make 
hard choices.

• The primary argument is that economic realities and domestic political pressures (such as keeping inflation low before elections) 
frequently compel major powers to relax their own sanctions regimes. By allowing waivers, they ensure that enough crude oil reaches 
the international market to prevent a sustained spike in global fuel prices.

• Furthermore, the situation highlights the doctrine of strategic autonomy. Developing nations, heavily dependent on energy imports, 
will act in their own commercial and national interests. They will secure affordable energy to fuel their growth, irrespective of the 
geopolitical pressure or sanctions regimes established by Western powers. The counterargument, often raised by critics, is that such 
pragmatism inadvertently funds the war machineries of sanctioned, aggressive states, creating a profound moral hazard.



• Historical Evolution of the Issue

• The weaponization of economic trade, particularly energy, has a long and complex history that has drastically reshaped international relations 
over the decades.

• The OPEC Era and Oil Shocks (1970s): The realization that energy could be used as a geopolitical weapon truly crystallized during the 1973 oil 
crisis, when an embargo by Arab oil producers caused severe global economic shocks. This forced importing nations to rethink their vulnerabilities.

• The Rise of Financial Sanctions (Post-9/11): The United States began heavily leveraging its control over the global financial system (SWIFT, 
dollar hegemony) to isolate adversaries like Iran and Venezuela. However, the resulting supply shocks often required the issuance of "waivers" to 
stabilize global markets.

• The Modern Multipolar Shift (2022-Present): With the onset of major European conflicts and subsequent comprehensive Western sanctions 
against major energy exporters, the global supply chain fractured. Instead of absolute isolation, we saw the emergence of a "shadow fleet" and a 
complex system of price caps and waivers, demonstrating that isolating a major global commodity producer is practically impossible without 
severe self-inflicted economic damage.

• Way Forward

• To navigate this volatile geopolitical environment, a multipronged, proactive approach is necessary for energy-dependent nations.

• First, there must be an aggressive acceleration toward renewable energy transition. Reducing the overall percentage of fossil fuels in the 
energy mix is the only permanent shield against global oil shocks. Second, governments must rapidly expand their Strategic Petroleum Reserves 
(SPR) to create a massive buffer capable of absorbing sudden chokepoint closures or sanction realignments. Third, diplomacy must focus on 
diversifying supplier bases—no nation should rely on a single geographical bloc for its energy survival. Finally, the institutionalization of local 
currency trade mechanisms must be prioritized to bypass the vulnerabilities associated with dollar-hegemony and extraterritorial sanctions.

• All Previous Years’ UPSC Questions

• UPSC Mains GS 2 (2022): Discuss the impact of the Ukraine crisis on global energy and food security.

• UPSC Mains GS 2 (2021): “If the last few decades were of Asia’s growth story, the next few are expected to be of Africa’s.” In the light of this 
statement, examine India’s influence in Africa in recent years. (Theme: Diversification of energy and resources).

• UPSC Prelims (2020): The term 'West Texas Intermediate', sometimes found in news, refers to a grade of? (Answer: Crude oil).

• UPSC Prelims (2019): Map-based question identifying the correct location of the Strait of Hormuz and surrounding countries.

• UPSC Mains GS 2 (2018): In what ways would the ongoing US-Iran Nuclear Pact Controversy affect the national interest of India? How should 
India respond to this situation? (Theme: Sanctions, waivers, and strategic autonomy).







• Key Terms and Explanations

• Article 21 (Right to Life): A fundamental right in the Indian Constitution guaranteeing life and personal liberty. In this context, the judiciary 
interprets it broadly to include the right of citizens—especially vulnerable groups like children and the elderly—to move freely in public spaces 
without the fear of physical attack or injury.

• Article 51A(g) (Compassion for Living Creatures): A Fundamental Duty under Part IVA of the Constitution. It mandates every citizen to protect 
and improve the natural environment and to have compassion for living creatures. It forms the constitutional basis for animal welfare.

• Animal Birth Control (ABC) Rules, 2023: Statutory guidelines framed under the Prevention of Cruelty to Animals (PCA) Act, 1960. They 
mandate the "Catch-Neuter-Vaccinate-Release" (CNVR) method as the primary tool for population control, recognizing that dogs are highly 
territorial and indiscriminate culling is ineffective.

• The "Vacuum Effect": An ecological concept explaining that if stray dogs are permanently removed or culled from an area, the sudden surplus 
of resources (food, shelter) simply attracts unsterilized and unvaccinated dogs from neighboring territories to fill the void, thereby worsening the 
problem. * Suo Motu Cognizance: A Latin term meaning "on its own motion." It refers to a court taking up a case on its own initiative without a 
formal petition being filed, usually triggered by matters of grave public interest or safety.

• Main Arguments and Substantive Parts

• The discourse revolves around finding a constitutional and administrative equilibrium between human safety and animal welfare.

• The Primacy of Public Safety: The core argument is that the State cannot remain a passive spectator when civic infrastructure fails, leading to 
loss of human life. The constitutional framework does not envision a society where survival in public spaces is left to physical strength or chance.

• Failure of Civic Bodies: A major substantive point is that the crisis has reached alarming proportions not because of the animals themselves, 
but due to the poor implementation of the ABC framework by local municipal authorities.

• Inefficacy of Mass Removal: Animal welfare groups successfully argue that mass culling, relocation, or endless sheltering is scientifically 
unviable. Because dogs are territorial, removing them only triggers the "vacuum effect."

• Scientific and Legal Mandate: The only legally permissible and scientifically backed method is strict adherence to the ABC Rules. Euthanasia 
or permanent removal is strictly limited to dogs that are rabid, terminally ill, or demonstrably aggressive and posing an immediate threat, 
governed tightly by the PCA Act.



• Historical Evolution of the Issue

• The approach to urban stray animal management has shifted drastically over the decades, reflecting changing societal values and legal frameworks.

• Pre-1960s (The Culling Era): Historically, civic bodies managed stray populations primarily through lethal means, including mass culling or poisoning, treating them solely as a 
public nuisance.

• 1960 (Legislative Landmark): The enactment of the Prevention of Cruelty to Animals Act, 1960, marked a philosophical shift, criminalizing unnecessary pain or suffering 
inflicted on animals.

• 2001 (The First ABC Rules): A paradigm shift occurred with the introduction of the first ABC Rules, which formally outlawed mass culling and adopted sterilization and 
vaccination as the official state policy.

• 2023 (Strengthening the Framework): The government notified the updated ABC Rules, 2023, strictly prohibiting the relocation of dogs and laying down detailed procedures 
for immunization, recognizing the territorial nature of community dogs.

• Present Day (Judicial Balancing): The current phase is defined by intense judicial scrutiny, where the Supreme Court and High Courts are actively intervening to mandate 
infrastructure (like district-level ABC centers) and balance conflicting constitutional provisions.

• Way Forward

• To move beyond the current deadlock, a multi-pronged, systemic approach is required.

• Aggressive ABC Implementation: Municipalities must view ABC not as an animal welfare project, but as a critical public health infrastructure. PPP models with reputed animal 
welfare NGOs can bridge the capacity gap.

• Scientific Waste Management: Strictly enforcing the Solid Waste Management Rules, 2016. Eliminating open garbage dumps directly reduces the food supply, naturally 
capping the stray population.

• Designated Feeding Zones: To minimize friction between residents and feeders, municipalities should demarcate specific feeding spots away from residential high-traffic areas, 
ensuring dogs are fed and easily monitored/caught for vaccination.

• Community Education: Launching mass awareness campaigns about dog behavior, rabies prevention, and how to avoid provoking street dogs, particularly targeted at school 
children.

• All Previous Years’ UPSC Questions (PYQs)

• GS 2 (2022): "The jurisdiction of the Central Bureau of Investigation(CBI) regarding lodging an FIR and conducting probe within a particular state is being questioned by various 
States. However, the power of Supreme Court to direct CBI to investigate is absolute." (Theme: Judicial overreach/Suo Motu powers).

• GS 3 (2020): "How does the draft Environment Impact Assessment (EIA) Notification, 2020 differ from the existing EIA Notification, 2006?" (Theme: Environmental laws and 
public welfare).

• GS 4 (2019): "What is meant by 'environmental ethics'? Why is it important to study? Discuss any one environmental issue from the viewpoint of environmental ethics." 
(Directly applicable to this issue).

• GS 2 (2018): "Assess the importance of the Panchayat system in India as a part of local government. Apart from government grants, what sources the Panchayats can look out 
for financing developmental projects?" (Theme: Failure of local body funding).







• Key Terms and Explanations

• Wet Bulb Globe Temperature (WBGT): A composite measure used to estimate the effect of temperature, 
humidity, wind speed, and solar radiation on the human body. Unlike a standard thermometer reading (dry-
bulb), WBGT captures heat stress. For example, a standard air temperature of 30°C coupled with intense 
humidity can result in a WBGT that feels biologically identical to a lethal 38°C dry heat.

• Evaporative Cooling: The primary mechanism by which the human body regulates its internal 
temperature. As sweat evaporates from the skin, it absorbs heat, cooling the body. High environmental 
humidity neutralizes this process because the air is already saturated with moisture, preventing sweat from 
evaporating.

• Heat Stress: The total net heat load placed on the human body from a combination of environmental 
conditions and metabolic heat production (physical exertion).

• Anthropogenic Climate Change: Long-term shifts in temperatures and weather patterns driven primarily 
by human activities, especially the emission of greenhouse gases. This phenomenon is increasing both the 
baseline global temperature and atmospheric moisture capacity.

• Main Arguments and Substantive Parts

• Biological Limits of Physical Exertion: The core premise is that intense human physical activity—whether 
for elite sports, agriculture, or construction—is hitting hard biological walls due to rising temperatures and 
humidity. When the WBGT reaches certain thresholds (e.g., 26°C to 35°C), the human cardiovascular system 
cannot shed heat fast enough, making sustained exertion lethal.

• Inadequacy of Traditional Metrics: Relying solely on dry air temperature to gauge safety is dangerously 
flawed. High humidity dramatically amplifies the physiological impact of heat. Policy planning must pivot to 
composite indices like WBGT to accurately predict public health risks.

• Institutional Inertia vs. Climate Reality: Global bodies governing labor, sports, and public events are 
structurally slow to adapt. While some mitigating measures (like cooling breaks or localized air-conditioning) 
exist, they are often reactionary. Sustained climate shifts require proactive, systemic calendar and 
infrastructural overhauls rather than ad-hoc postponements.



• Historical Evolution of the Issue

• Pre-Industrial to 20th Century: Historically, outdoor physical exertion schedules were dictated by seasonal variations that remained highly predictable. Heatwaves 
were viewed as isolated, anomalous weather events. Dehydration was considered the primary risk, easily mitigated by water intake.

• Late 20th Century (The Shift): As greenhouse gas emissions accelerated, the frequency of extreme heat days increased. However, institutional policies (e.g., global 
sporting calendars, labor laws) remained anchored to mid-century climatic baselines. The focus was still largely on dry-bulb temperatures.

• 21st Century (The Breaking Point): The realization emerged that rising global temperatures also mean higher atmospheric moisture (a warmer atmosphere holds 
more water vapor). Landmarks like the 2010 physiological studies pinpointed exact WBGT limits (around 35°C) for human survival. Subsequently, we began seeing 
unprecedented shifts—such as moving global mega-events out of traditional summer windows to avoid lethal desert heat—marking a new era of climate-dictated 
human scheduling.

• Way Forward

• Statutory Integration of WBGT: National labor guidelines and public health advisories must transition from dry-bulb temperature warnings to WBGT-based "Heat 
Action Plans," triggering mandatory cooling breaks or work stoppages at critical thresholds.

• Nature-Based Urban Cooling: Prioritize blue-green infrastructure (urban forests, restoring water bodies, green roofs) to combat the Urban Heat Island effect, 
which traps humidity and heat in concrete jungles.

• Chronological Adaptation Strategies: Institutionalize flexible working hours, shifting high-exertion activities (construction, sports) to early mornings or late 
evenings during peak summer months.

• Decarbonization at Source: Technological adaptations are mere band-aids. The absolute priority remains rapid global decarbonization to prevent average global 
temperatures from permanently pushing tropical regions into unlivable WBGT zones.

• All Previous Years’ UPSC Questions

• UPSC CSE Mains 2021 (GS Paper 3): Heat waves are among the most dangerous of natural hazards, the frequency and intensity of which will rise in the 21st 
century due to climate change. Discuss.

• UPSC CSE Mains 2022 (GS Paper 1): Bring out the causes for the formation of heat islands in the urban habitat of the world.

• UPSC CSE Mains 2019 (GS Paper 3): Vulnerability of India to earthquake, cyclones, floods and heat waves. (Implied in the disaster management overview).

• UPSC CSE Prelims (Various Years): Conceptual questions regarding factors influencing humidity, oceanic heat content (e.g., Marine Heat Waves, 2024 trends), and
adaptation/mitigation strategies under the UNFCCC.







• Key Terms and Explanations

• Third Tier of Governance: This refers to the local self-government institutions—Panchayats in rural areas and Municipalities (Urban Local Bodies or 
ULBs) in urban areas—formalized by the 73rd and 74th Constitutional Amendment Acts. Think of them as the government closest to your doorstep.

• Fiscalization of Land Values: This is the process of a government converting the rising value of land (often due to urbanization and infrastructure 
development) into public revenue. Examples include property taxes, land monetization, or value-capture financing.

• Competitive Sub-federalism: While federalism is about the Centre and States sharing power, sub-federalism looks at the next level down. Competitive 
sub-federalism happens when cities or local regions actively compete against one another to attract investment, talent, and resources, thereby driving 
overall economic growth.

• Principle of Subsidiarity: A core philosophical concept in public administration stating that decisions and services should be handled by the lowest, least 
centralized competent authority. Essentially, if a local council can manage garbage collection better than the state capital, they should be given the power 
to do so.

• Intra-state Delimitation: Delimitation is the redrawing of electoral boundaries. Intra-state delimitation refers to adjusting these boundaries within a 
state to reflect population changes, which typically means giving more political representation (and thus political weight) to rapidly growing urban centers.

• Main Arguments and Substantive Parts

• When examining the debate on federalism, a glaring blind spot often emerges: the focus is almost entirely on Centre-State relations, leaving the third 
tier neglected.

• The "Stepchild" of Federalism: Local bodies in India are severely under-resourced compared to global peers. For instance, in nations like the US and 
China, nearly 70% of government employees work for local governments. In India, that figure is barely hovering around 10%. This drastically limits the 
delivery of everyday public services.

• The Paradox of State Governments: State capitals frequently (and rightfully) demand greater autonomy and financial devolution from the Central 
government. Yet, they act as over-centralizing authorities themselves, refusing to devolve meaningful power, funds, and functionaries to their own cities 
and villages.

• Stagnant Revenue Generation: Local bodies rely heavily on outside grants because their own tax revenue generation has stagnated at roughly 0.3% of 
GDP for decades. Without financial independence, political and administrative autonomy remains an illusion.

• Missed Opportunities in Land Monetization: Rapid economic growth naturally increases land values. Unlike other rapidly developing nations that 
successfully captured these rising revenues to fund local infrastructure, India's municipal land revenues have largely stagnated.



• Historical Evolution of the Issue

• Understanding how local governance evolved in India provides essential context for why the system functions—or struggles—the way it does today.

• Pre-Independence Foundations: The concept of local self-government isn't entirely new. Lord Ripon’s Resolution of 1882 is often celebrated as the 
Magna Carta of local self-government in India, attempting to introduce democratic elements at the municipal level.

• The Constitutional Mandate (1950): Initially, the Constitution only included Article 40 under the Directive Principles of State Policy, which urged states 
to organize village panchayats. Urban bodies were largely left to the whims of state legislatures.

• The Watershed Moment (1992-1993): The passage of the 73rd and 74th Constitutional Amendment Acts provided formal constitutional recognition 
to Panchayats and Municipalities, mandating regular elections and reserving seats for women and marginalized communities.

• The Contemporary Era: In recent decades, the focus has shifted toward capacity building and financial incentivization. Central schemes like JNNURM,
AMRUT, and the Smart Cities Mission have attempted to force urban reforms by tying central funding to specific local governance improvements.

• Way Forward

• Empowering the Mayor: Transition towards a system of directly elected Mayors with fixed tenures and real executive authority (often called the 
"Strong Mayor" model), reducing their dependence on state-appointed bureaucrats.

• Enforcing Finance Commissions: State Finance Commissions (SFCs) must be constituted regularly, and their recommendations regarding revenue 
sharing should be made binding, or at least heavily incentivized by the Central Finance Commission.

• Creating Dedicated Cadres: Establish dedicated, professional municipal administrative and technical cadres. City planning requires specialized urban 
skills, not generalist administrators on short deputations from state departments.

• Subsuming Parastatals: Ensure that all city-level parastatals (water, transport, development authorities) report directly to the elected local 
government, eliminating fragmented governance.

• All Previous Years’ UPSC Questions

• Mains 2018 (GS 2): "Assess the importance of the Panchayat system in India as a part of local government. Apart from government grants, what 
sources the Panchayats can look out for financing developmental projects?"

• Mains 2017 (GS 2): "Local self-government system in India has not proved to be effective instrument of governance. Critically examine the statement 
and give your views to improve the situation."







• Key Terms and Explanations

• UAPA (Unlawful Activities Prevention Act, 1967): India’s primary counter-terrorism law. Initially designed to target secessionist movements, it has 
evolved into a stringent anti-terror framework. Unlike standard criminal law, it places severe restrictions on the granting of bail.

• Section 43D(5) of UAPA: The specific statutory provision that creates a high bar for bail. It mandates that a court shall not grant bail if it believes the 
accusations against the person are "prima facie" (on the face of it) true.

• Presumption of Innocence: A foundational pillar of standard criminal law, which asserts that an accused is innocent until proven guilty. Under stringent 
laws like UAPA, this principle effectively takes a backseat, shifting the burden onto the accused to prove they are not guilty to secure bail.

• Coordinate Bench: A bench of a High Court or the Supreme Court comprising the same number of judges as another bench. When two coordinate 
benches give conflicting judgments on the same law, the matter must be referred to a larger bench for authoritative clarification.

• "Bail is the Rule, Jail is the Exception": A landmark legal principle established by Justice Krishna Iyer, rooted in Article 21 of the Indian Constitution. It 
implies that depriving a person of liberty pending trial should be a rare exception, not the standard practice.

• Main Arguments and Substantive Parts

• The central legal debate revolves around the friction between national security imperatives and the fundamental right to life and liberty.

• The Constitutional Mandate vs. Statutory Bars: There is a profound tension between Article 21 (which guarantees the right to a speedy trial and 
protection from arbitrary detention) and stringent anti-terror laws that mandate prolonged incarceration. When a trial takes years to even begin, the 
detention transforms from preventive to punitive.

• The Doctrine of Prolonged Incarceration: A progressive legal argument suggests that an unconscionable delay in trial effectively overrides statutory 
restrictions on bail. If the state cannot ensure a speedy trial, it loses the moral and legal authority to keep an accused indefinitely jailed without 
conviction.

• The State's Perspective on National Security: Conversely, the state argues that terrorism is an extraordinary crime requiring extraordinary measures. 
The presumption of innocence is intentionally diluted to prevent individuals who pose a severe threat to the sovereignty and integrity of the nation from 
returning to society while under investigation.

• The Problem of Conflicting Jurisprudence: The legal landscape is currently fragmented. Some judicial interpretations heavily favor the literal reading of 
anti-terror laws (denying bail strictly), while others invoke constitutional morality to grant bail due to trial delays, creating unpredictability in the justice 
system.



• Historical Evolution of the Issue

• The trajectory of preventive detention and anti-terror laws in India reflects the evolving nature of internal security threats.

• Pre-Independence Era: The concept of detaining individuals without standard trial procedures traces back to colonial tools like the Rowlatt Act (1919), which sparked massive 
national outrage because it bypassed due process.

• First Generation Anti-Terror Laws (1980s-1990s): The Terrorist and Disruptive Activities (Prevention) Act, or TADA (1985), was enacted in response to the Punjab insurgency. It 
introduced the concept of reversed burden of proof but was eventually allowed to lapse in 1995 due to widespread allegations of misuse against minorities and political 
opponents.

• Second Generation (Early 2000s): The Prevention of Terrorism Act (POTA, 2002) followed the Parliament attack. Like TADA, it contained strict bail conditions and allowed 
confessions made to police officers as evidence. POTA was repealed in 2004 amidst similar controversies regarding human rights violations.

• The Modern Paradigm (2004-Present): Instead of drafting a new law, the government amended the existing UAPA (1967). Significant amendments in 2008 (post-Mumbai 
attacks) introduced Section 43D(5), making bail exceptionally difficult. The 2019 amendment further allowed the government to designate individuals, not just organizations, as 
terrorists.

• Way Forward

• Statutory Timelines and Sunset Clauses: Parliament should consider amending special laws to include strict timelines for the completion of investigations and trials. If the trial 
is not concluded within a specified number of years, standard bail provisions should automatically kick in.

• Capacity Building of Investigative Agencies: Delays are often caused by poor investigative capacity. Shifting reliance from custodial interrogations to advanced digital forensics, 
cyber analysis, and robust intelligence gathering will speed up the charge-sheet process.

• Dedicated Fast-Track Anti-Terror Courts: Establish genuinely exclusive, well-funded courts where judges only hear specific special-law cases on a day-to-day basis, with no 
other administrative or judicial burdens, ensuring rapid disposal of cases.

• Authoritative Judicial Clarification: The Supreme Court must constitute a larger Constitutional Bench to definitively settle the interplay between statutory bail restrictions and 
Article 21, thereby eliminating bench-hunting and providing clear, uniform guidelines for lower courts.

• All Previous Years’ UPSC Questions

• UPSC Mains GS Paper 2 (2021): "The jurisdiction of the Central Bureau of Investigation (CBI) regarding lodging an FIR and conducting probe within a particular state is being 
questioned by various States. However, the power of Supreme Court for transferring cases to CBI remains intact. Discuss." (Contextual link: Federal friction in investigative 
agencies).

• UPSC Mains GS Paper 3 (2020): "Analyze internal security threats and transborder crimes along Myanmar, Bangladesh and Pakistan borders including Line of Control (LoC). 
Also discuss the role played by various security forces in this regard." (Contextual link: The necessity of strict laws to handle such complex threats).

• UPSC Mains GS Paper 2 (2019): "What are the methods used by the Farmers organizations to influence the policy-makers in India and how effective are these methods?" 
(Contextual link: Differentiating between legitimate protest/dissent and unlawful activities).







• Key Terms and Explanations

• Maritime Chokepoints: These are narrow, highly congested maritime routes that act as bottlenecks for global sea traffic. Think of them 
like a toll plaza on a major highway; if a lane closes, traffic backs up for miles. Examples include the Strait of Malacca, Bab-el-Mandeb, and 
the Strait of Hormuz.

• The Malacca Dilemma: A term popularized to describe China's deep strategic vulnerability. Because a vast majority of its energy imports 
must pass through the narrow Strait of Malacca, any blockade there by a hostile power (or naval coalition) could cripple its economy.

• Transshipment Hub: A massive port facility where cargo is moved from one vessel to another to complete a journey. Singapore is a prime 
example, thriving because of its location right on a major chokepoint.

• Freedom of Navigation: A principle of customary international law stating that ships flying the flag of any sovereign state shall not suffer 
interference by other states, ensuring global trade flows freely.

• Littoral States: Countries that have a coastline on a particular sea, ocean, or strait. For instance, Indonesia, Malaysia, and Singapore are 
the littoral states of the Malacca Strait.

• Main Arguments and Substantive Parts

• The core conceptual argument surrounding maritime chokepoints is that the global economy hangs by a remarkably thin, geographically 
constrained thread.

• Vulnerability of Global Trade: An overwhelming percentage of global trade, particularly energy resources like crude oil and LNG, transits 
through just a handful of narrow straits. The Indian Ocean effectively functions as a "closed ocean," accessible primarily through these 
specific gates.

• Weaponization of Geography: State and non-state actors alike can exert disproportionate global influence by threatening these routes. A 
local conflict in the Middle East or the Horn of Africa instantly transforms into a global economic crisis if a chokepoint is threatened.

• The Illusion of Alternatives: While alternative routes exist (like navigating around the Cape of Good Hope instead of using the Red Sea), 
they are often commercially unviable for regular transit. They add thousands of nautical miles, dramatically increase fuel and insurance 
costs, and ultimately result in inflation for the end consumer.



• Historical Evolution of the Issue

• The struggle to control these narrow waterways is not a modern phenomenon; it is a foundational theme of human history.

• Ancient and Medieval Trade: The spice and silk routes historically relied on safe passage through the Malacca Strait and the Red Sea. Empires rose and 
fell based on their ability to tax and protect these waters.

• The Colonial Era: European powers, particularly the British Empire, recognized that controlling the seas meant controlling the world. The creation of the 
Suez Canal (1869) and the establishment of strongholds like Singapore and Aden were deliberate moves to secure the lifelines of the empire.

• The Cold War: The focus shifted to energy security. As the Middle East became the world's primary oil pump, the Strait of Hormuz and Bab-el-Mandeb 
became critical chess pieces in the US-Soviet rivalry.

• Modern Day: With the economic rise of Asian giants like India and China, the volume of traffic through the Indo-Pacific has exploded. Today, the focus is 
on asymmetric threats—such as piracy, militia attacks, and "lawfare" (using international law as a weapon) over territorial waters.

• Way Forward

• Infrastructure Diversification: India must champion projects like the IMEC (India-Middle East-Europe Economic Corridor) to create multi-modal 
transport networks that bypass traditional maritime bottlenecks.

• Naval Modernization: Enhancing the blue-water capabilities of the Indian Navy is non-negotiable. India must project power as a net security provider in 
the Indian Ocean Region (IOR).

• Strategic Reserves: Building up immense Strategic Petroleum Reserves (SPRs) to insulate the domestic economy from sudden supply shocks caused by 
chokepoint disruptions.

• Diplomatic Hedging: Maintaining strong, multi-aligned diplomatic relationships with both littoral states (like Oman, Indonesia, and Djibouti) and major 
global powers to ensure favorable transit terms.

• All Previous Years’ UPSC Questions (PYQs)

• 2015: Which one of the following countries of South-West Asia does not open out to the Mediterranean Sea? (Tests regional geographic awareness).

• 2018: Consider the following pairs: Sea / Bordering Country. (Often tests Red Sea, Black Sea, etc., heavily linked to chokepoint awareness).

• 2022: Map-based questions frequently test the exact location of straits like Bab-el-Mandeb and Hormuz.





• Key Terms and Explanations

• Artificial General Intelligence (AGI): Unlike current AI (like chatbots or recommendation engines) which are "narrow" and designed for specific tasks, 
AGI refers to a hypothetical AI that can match or surpass human cognition across a wide range of tasks. Imagine a system capable of learning, reasoning, 
and solving problems in any domain exactly like a human would.

• Open-Source vs. Closed-Source AI: Open-source technology is made available for anyone to use, modify, and distribute (democratizing access). 
Closed-source means the underlying code and mechanics are kept secret, usually controlled by a single corporation for commercial or safety reasons.

• Capped-Profit Structure: A hybrid corporate model where a non-profit organization creates a for-profit subsidiary, but caps the maximum financial 
return investors can make. The idea is to balance the need for massive capital investment with a public-interest mission.

• Statute of Limitations: A foundational legal principle dictating the maximum time after an event within which legal proceedings may be initiated. 
Once this period expires, a claim is generally considered invalid.

• Antitrust Laws: Regulations designed to promote fair competition for the benefit of consumers. They prevent companies from forming monopolies, 
colluding to dominate a market, or engaging in anti-competitive behavior.

• Main Arguments and Substantive Parts

• The core debate centers around a fundamental clash: the idealistic pursuit of technology for the public good versus the harsh economic realities of 
developing it.

• The Capital Imperative: Developing advanced technology requires billions of dollars, primarily for massive computing infrastructure. A purely non-
profit model often struggles to attract this level of funding, forcing organizations to pivot toward commercialization to remain competitive against 
industry giants.

• Mission Drift vs. Pragmatism: There is a constant tension between original founding principles (like keeping technology open and safe) and the 
demands of massive investors who expect returns. The argument here is whether a corporate shift is a betrayal of public trust or a pragmatic necessity 
for survival.

• The Procedural vs. The Meritorious in Law: Often, major corporate disputes are settled on procedural grounds (like filing too late) rather than 
addressing the actual ethical or substantive merits of the case. This leaves massive questions about accountability unanswered in the legal system.

• Monopolization and Control: A major underlying concern is that a handful of tech giants, through massive financial investments, are effectively 
capturing the future of advanced technology, potentially turning what was meant to be a "gift to humanity" into an oligopoly.



• Historical Evolution of the Issue

• The trajectory of technological development has drastically shifted from state-sponsored research to private corporate dominance.

• Early Days (Academic & State-Led): In the mid-20th century, foundational computing and early AI research were driven by universities and government 
defense budgets (like DARPA in the US). Profit was not the primary motive.

• The Software Boom (1980s-2000s): The rise of personal computing saw the birth of tech behemoths. The era established the "Silicon Valley" model: 
rapid scaling fueled by venture capital.

• The Deep Learning Era (2010s): The realization that massive data sets and immense computing power could lead to breakthroughs in neural networks 
changed the game. Suddenly, AI wasn't just a research topic; it required industrial-scale data centers.

• The Hybrid Era (Present): We are now seeing the emergence of complex corporate structures trying to navigate the immense capital requirements of 
modern tech while attempting to retain ethical oversight—often leading to severe internal and legal friction.

• Way Forward

• Agile and Adaptive Regulation: Move away from static laws to dynamic regulatory sandboxes. Governments need to create frameworks that evolve 
alongside the technology.

• Strengthening Global Antitrust: Competition commissions worldwide must collaborate to scrutinize the complex web of investments and partnerships 
that tech giants use to bypass traditional monopoly definitions.

• Promoting Public-Funded Compute: Just as nations invest in highways and power grids, there needs to be an investment in sovereign, public-access 
computing infrastructure to allow academic and non-profit researchers to innovate without relying on corporate benevolence.

• Mandatory Algorithmic Audits: Institute independent, third-party ethical and safety audits for foundational technologies before they are released to 
the public, similar to FDA trials for pharmaceuticals.

• All Previous Years’ UPSC Questions (PYQs)

• GS 3 (2023): Introduce the concept of Artificial Intelligence (AI). How does AI help clinical diagnosis? Do you perceive any threat to privacy of the 
individual in the use of AI in healthcare?

• GS 4 (2020): What do you understand by the term 'corporate governance'? How does it ensure the ethical conduct of a business entity?

• GS 3 (2020): What do you understand by nanotechnology and how is it helping in the health sector? (Theme: Emerging tech applications and 
implications).





• Key Terms and Explanations

• Indo-Mediterranean Corridor: A geopolitical and geo-economic concept that views the Indo-Pacific and the Mediterranean Sea not as isolated 
zones, but as deeply interconnected maritime and trade spaces. It acts as a bridge spanning two continents, fundamentally altering traditional 
supply chain routes.

• IMEC (India-Middle East-Europe Economic Corridor): A proposed massive infrastructure network aiming to connect India to Europe via the 
Middle East. It comprises railway networks, ship-to-rail transit networks, digital cables, and clean energy pipelines, designed to foster economic 
integration and reduce transit times.

• Digital Public Infrastructure (DPI): Refers to foundational, population-scale digital systems that enable essential services. India’s UPI (Unified 
Payments Interface) and Aadhaar are prime examples. The global export of DPI has become a major soft-power tool for India, especially in the 
Global South.

• Strategic Sovereignty: The capacity of a state to act independently in the international arena, particularly concerning critical supply chains, 
energy transitions, and technological innovation, without being overly reliant on single, potentially hostile nations.

• Global South: A term used to describe developing, less developed, and underdeveloped nations, primarily located in Africa, Latin America, and
Asia. Championing the causes of the Global South is a cornerstone of contemporary Indian foreign policy.

• Main Arguments and Substantive Parts

• The discourse surrounding this bilateral relationship hinges on the transition from a cordial friendship to a deep-rooted strategic partnership. It is 
built on recognizing mutual complementarities.

• Geopolitical Convergence: The central thesis is that the global economy's center of gravity requires fluid connection points. By viewing the Indo-
Pacific and the Mediterranean as a single contiguous theater, nations can pool resources to secure trade, energy, and data flows against rising 
hegemonies.

• Economic and Industrial Synergy: There is a natural marriage between European industrial prowess—characterized by high-end manufacturing, 
design, and machinery—and India's massive scale, which includes a booming start-up ecosystem, vast engineering talent, and rapid economic 
growth.

• Technological Diplomacy and AI: Governance of emergent technologies is taking center stage. Both regions agree that Artificial Intelligence must 
be human-centric and responsible. They aim to prevent digital divides by ensuring that AI development is inclusive, particularly benefiting 
developing nations rather than exploiting them.

• Supply Chain Resilience: Recognizing the vulnerabilities exposed by recent global crises, there is a unified push to integrate supply chains, aiming 
for ambitious bilateral trade targets and expediting broader frameworks like the India-EU Free Trade Agreement.



• Historical Evolution of the Issue

• Understanding the current warmth in these relations requires looking back at the trajectory of the ties, which have seen ancient beginnings, post-
independence consolidation, and periods of severe diplomatic friction.

• Ancient and Medieval Trade: The linkages date back to the Roman Empire, where robust maritime trade in spices and textiles flourished between Indian 
ports and Roman outposts, laying the very first "Indo-Mediterranean" routes.

• Post-Independence Diplomacy (1947 onwards): Formal relations were established in 1947. For decades, ties were cordial but lacked deep strategic 
engagement, largely revolving around cultural exchanges and basic trade.

• The Period of Friction (2012-2015): The relationship hit a historic low point during the Enrica Lexie case (the Italian marines issue), leading to severe 
diplomatic standoffs, stalled European Union negotiations, and vetoes on multilateral platforms.

• Strategic Resurgence (2020-Present): The relationship experienced a rapid thaw and subsequent acceleration, driven by shifting global realities. Agreements 
on defense, mobility, and clean energy culminated in the elevation of ties to a "Strategic Partnership," marked by unprecedented momentum and alignment in 
forums like the G20 and G7.

• Way Forward

• De-Risking Connectivity: While IMEC is visionary, India and Europe must develop contingency routes and focus on the less volatile segments of the corridor, 
such as enhancing direct maritime port linkages and fast-tracking the digital cable networks which are less impacted by ground conflicts.

• Institutionalizing Tech Dialogues: Establish a permanent, joint task force dedicated solely to AI and Cyber governance. This body should actively work to 
align India's DPDP Act (Digital Personal Data Protection) with the EU's frameworks to ensure friction-free tech collaboration.

• Expediting the Broad-based Trade and Investment Agreement (BTIA): Both nations must expend political capital to break the deadlock on the India-EU FTA. 
Compromises on tariffs for European machinery and automobiles, in exchange for easier visa access for Indian service professionals, should be prioritized.

• All Previous Years’ UPSC Questions (Themes of IR, Europe, and Corridors)

• UPSC Mains GS 2 (2023): "Virus of Conflict is affecting the functioning of the SCO. In the light of the above statement point out the role of India in mitigating 
the problems." (Contextual parallel: Managing regional conflicts to secure connectivity).

• UPSC Mains GS 2 (2021): "Evaluate the economic and strategic dimensions of India’s Look East Policy in the context of the post-Cold War international 
scenario." (Contextual parallel: Similar evaluation needed for India's "Look West" and Mediterranean outreach).

• UPSC Mains GS 2 (2020): "Critically examine the role of WHO in providing global health security during the COVID-19 pandemic." (Contextual parallel: Global 
governance, similar to the needed global governance in AI).




