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GS Paper 2 – International Relations  

  
Context: In a significant move toward enhancing regional maritime 
collaboration, India and Japan have agreed to deepen their maritime 
cooperation, reflecting their mutual commitment to ensuring peace, 
security, and sustainable development in the Indo-Pacific region. 

Key Pillars of India–Japan Maritime Collaboration: 

Smart Island Development & Renewable Energy: 

 Japan will assist in transforming Andaman & Nicobar and Lakshadweep Islands into smart, 
sustainable, and disaster-resilient maritime zones, powered by renewable energy and equipped 
with eco-friendly infrastructure. 

Digital Ports & Emission Reduction: 

 Both countries have committed to port digitisation to boost operational efficiency, reduce logistics 
costs, and cut carbon emissions. This aligns with India’s Smart Port initiative and Japan’s green 
maritime goals. 

Employment & Seafarer Skill Development: 

 With over 1.54 lakh trained Indian seafarers, Japan is exploring opportunities to recruit Indian 
maritime talent to address its labour shortage, fostering employment and upskilling in India. 

Boosting Maritime Infrastructure: 

 Japan’s Imabari Shipbuilding has proposed a greenfield shipyard in Andhra Pradesh, a step 
forward in advancing India’s domestic shipbuilding capabilities under the Maritime India Vision 
2030. 

R&D and Next-Gen Maritime Technology: 

 Collaboration through Cochin Shipyard Limited (CSL) will focus on next-gen ship design, clean fuel 
vessels, automation, and technology transfer, strengthening India's marine innovation ecosystem. 

Why This Maritime Agreement Matters: 

 Strategic Security: Enhances India’s maritime leverage in the Indo-Pacific, reinforcing freedom of 
navigation and regional stability. 

 Green Shipping: Supports India's push toward carbon-neutral maritime logistics under the 
Maritime Amrit Kaal Vision 2047. 

 Job Creation: Taps into India’s rich seafaring talent pool—currently constituting nearly 10% of the 
global maritime workforce. 

 Technological Progress: Facilitates the transfer of smart, sustainable technologies to bolster 
India’s shipbuilding and green logistics sectors. 

India–Japan Relations: A Multidimensional Partnership 

Historical & Cultural Ties: 

 Rooted in ancient Buddhist exchanges and strengthened by the goodwill of historical figures like 
Swami Vivekananda, Rabindranath Tagore, and Justice Radha Binod Pal. 

 India was among the first nations to sign a peace treaty with Japan in 1952, waiving reparation 
claims and establishing early diplomatic warmth. 

 

  India and Japan Strengthen Maritime Ties for a Sustainable Indo-Pacific 
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Strategic and Security Cooperation: 

 Both nations champion a Free and Open Indo-Pacific (FOIP) and collaborate under the Indo-Pacific 
Oceans Initiative (IPOI). 

 Active participants in the Quad (with the US and Australia) to promote regional security. 

 Engage in joint military drills like JIMEX (naval) and Dharma Guardian (army), and maintain 2+2 
ministerial dialogues. 

 Signed the Acquisition and Cross-Servicing Agreement (ACSA) and are discussing co-production of 
defense tech like the UNICORN mast system. 

Economic Ties: 

 Bilateral trade touched US$ 22.85 billion in FY 2023-24. 

 Japan aims to invest 5 trillion yen (approx. ₹3.2 lakh crore) in India by 2027. 

 Over 1,400 Japanese companies operate in India; Japan is the 5th-largest FDI contributor. 

 The Comprehensive Economic Partnership Agreement (CEPA), signed in 2011, facilitates bilateral 
trade. 

Infrastructure & Connectivity: 

 Japan is a key partner in transformative projects like the Mumbai–Ahmedabad Bullet Train, and 
metro systems in Delhi, Chennai, Bengaluru, and Ahmedabad. 

 Plays a major role in Northeast India's development, in line with India's Act East Policy. 

 Promotes high-quality, sustainable infrastructure under the Partnership for Quality 
Infrastructure model. 

Energy and Technology Synergy: 

 Civil Nuclear Agreement (2017) enables peaceful nuclear collaboration. 

 Space cooperation includes the Lunar Polar Exploration Mission between ISRO and JAXA. 

 Promotes clean and green Japanese technologies across Indian industries. 

People-to-People Engagement: 

 Through the Technical Intern Training Programme (TITP) and Specified Skilled Worker (SSW) 
schemes, Japan is sourcing skilled Indian manpower. 

 Cultural and academic exchanges continue to grow, underpinned by shared Buddhist heritage and 
increased youth interaction. 

Conclusion: A Future Anchored in Maritime and Strategic Harmony 

This deepening maritime partnership reflects the evolving India–Japan strategic axis, built on mutual trust, 
cultural affinity, and shared democratic values. By combining India’s growing maritime capacity and Japan’s 
technological prowess, both nations are steering toward a future that ensures regional peace, sustainable 
growth, and technological leadership in the Indo-Pacific. 
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Context: In a significant step to enhance bilateral ties, India and Vietnam have 
agreed to expand cooperation in the media and entertainment sector. This 
decision was reached during a high-level meeting between India’s Minister of 
State for Information and Broadcasting and a Vietnamese delegation, 
underscoring the shared commitment to deepen cultural and creative 
engagement. 

Key Areas of Collaboration: 

The two nations identified several promising avenues for cooperation: 

 Content exchange between national broadcasters like Doordarshan and Vietnam Television 
(VTV) to showcase each other's cultural heritage. 

 Joint film productions and co-hosted film festivals to strengthen cinematic ties. 

 Capacity building in journalism, media management, and digital broadcasting technologies 
through training programs. 

 Exchange programs involving media professionals, scholars, and film artists to foster professional 
growth and collaboration. 

 Promotion of shared civilizational links, particularly in Buddhism, regional traditions, and 
historical narratives. 

This partnership not only strengthens the entertainment ecosystem but also builds a bridge of soft 
diplomacy that enhances mutual understanding and people-to-people ties. 

India–Vietnam Relations: A Strategic and Historic Bond: India and Vietnam celebrated 50 years of 
diplomatic relations in 2022, marking a robust and time-tested friendship. This relationship was further 
elevated: 

 In 2016, from a Strategic Partnership to a Comprehensive Strategic Partnership during Prime 
Minister Narendra Modi’s visit. 

 In 2020, the two nations adopted a “Joint Vision for Peace, Prosperity, and People.” 

 In 2024, bilateral momentum continued through high-level exchanges and the signing of a Plan of 
Action (2024–2028) to implement strategic goals. 

Trade and Economic Relations: 

The bilateral trade between India and Vietnam stood at USD 14.82 billion (April 2023–March 2024), with: 

 India’s exports at USD 5.47 billion. 

 Imports from Vietnam totaling USD 9.35 billion, indicating a trade imbalance that needs to be 
addressed. 

India’s potential in sectors like pharmaceuticals, textiles, IT services, and agriculture remains 
underutilized due to non-tariff barriers and logistical constraints. 

Strong Defence and Security Ties: 

India and Vietnam have steadily enhanced their defence partnership: 

 Defence Cooperation MoU (2009) and Joint Vision Statement (2015) laid the foundation. 

 In 2022, both nations signed a Joint Vision Statement on Defence Partnership till 2030. 

 

  India and Vietnam Forge Deeper Ties in Media and Entertainment 
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 Defence Line of Credit (LoC) worth USD 500 million extended by India to Vietnam. 

 In 2023, INS Kirpan was handed over to Vietnam—the first major Indian warship transfer to an 
ASEAN country. 

 Regular joint exercises like VINBAX and PASSEX, along with maritime cooperation, highlight 
growing military synergy. 

Regional and Global Synergy: 

India and Vietnam share a common vision for a free, open, and inclusive Indo-Pacific. Key areas of global 
and regional coordination include: 

 Vietnam’s support for India’s permanent membership in the UNSC. 

 Collaboration in ASEAN, East Asia Summit (EAS), and Mekong frameworks. 

 India backs Vietnam’s centrality under its Act East Policy. 

Vietnam also joined India’s Coalition for Disaster Resilient Infrastructure (CDRI) and jointly issued a 
commemorative stamp celebrating cultural martial arts: Kalaripayattu and Vovinam. 

Challenges in the Relationship: 

Despite strong ties, certain challenges persist: 

 China Factor: Both countries face maritime tensions with China but Vietnam remains cautious in 
openly aligning on regional security matters. 

 Trade Deficit: The trade imbalance favors Vietnam, and FTA review under the ASEAN-India Trade 
in Goods Agreement (AITIGA) has progressed slowly. 

 Connectivity Issues: Limited direct flights and logistics links impact tourism, trade, and people-to-
people interactions. 

 Naval Interoperability: Vietnam’s navy has more integration with China than with India, posing 
challenges for deeper maritime cooperation. 

 Economic Divergence: Vietnam is closely tied to East Asian supply chains and is a member of 
RCEP, reducing dependency on India. 

The Way Forward: Toward a Balanced and Dynamic Partnership 

To unlock the full potential of India–Vietnam relations: 

 Trade balance must be improved by boosting Indian exports and removing non-tariff barriers. 

 FTA negotiations under AITIGA should be expedited. 

 Enhance maritime cooperation through joint training, shipbuilding, and logistics support. 

 Promote investments in digital technology, startups, and renewable energy. 

 Deepen collaboration in media, education, and cultural diplomacy. 

Additional Insight: 
India is among the world’s largest film producers, and Vietnam’s rising interest in global cinema makes it 
a natural partner for co-productions, talent exchange, and storytelling around shared Asian values and 
Buddhist heritage. 
Conclusion: India and Vietnam’s collaboration in media and entertainment not only reinforces cultural 
connectivity but also acts as a catalyst for strategic, economic, and regional cooperation. As both nations 
face a rapidly evolving global order, their partnership—grounded in shared values and mutual respect—has 
the potential to shape a resilient and inclusive Indo-Pacific future. 
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Context: In a major escalation, Israel launched "Operation Rising 
Lion", targeting Iran’s nuclear and military infrastructure, including 
the Natanz uranium enrichment facility, research centers in Tehran, 
military bases in Tabriz, and a missile storage site in Kermanshah. 
These strikes were aimed at halting Iran’s perceived march toward 
developing nuclear weapons. 

Iran retaliated with “Operation True Promise 3”, unleashing ballistic 
missile attacks that rocked Jerusalem and Tel Aviv, marking one of the most direct confrontations between 
the two nations in recent years. 

What are the Key Reasons Behind the Iran-Israel Conflict? 

 Historical Hostility: Relations between Iran and Israel have been hostile since the 1979 Iranian 

Revolution, when Iran shifted from being a close ally of Israel under the Shah to an Islamic Republic 

vehemently opposed to its existence. 

 Religious and Ideological Clash: Iran, a Shia Islamic theocracy, and Israel, a Jewish democratic state, 

are ideologically polar opposites. This divide has fed deep-rooted animosity and mistrust for decades. 

Iran’s Support for Anti-Israel Proxies: 

 Iran provides financial and military support to groups like Hamas and Hezbollah, both designated as 
terrorist organizations by Israel. These proxy groups are active in Gaza, Lebanon, Syria, and Iraq, 
and are considered by Israel to be extensions of Iranian aggression. 

Regional Power Struggle: 

 Iran and Israel vie for regional supremacy. While Iran backs the Assad regime in Syria and Houthi 
rebels in Yemen, Israel seeks to curb Iran’s expanding influence, especially near its borders. 

Nuclear Tensions: 

 Israel sees Iran’s nuclear programme as an existential threat. It has consistently opposed the Joint 
Comprehensive Plan of Action (JCPOA) and conducted cyber, covert, and overt operations to 
derail Iran’s nuclear ambitions. 

What Does This Conflict Mean for India? 

 Threat to Energy Security: India imports nearly 2 million barrels of oil daily, much of it passing 
through the volatile Strait of Hormuz. A full-scale conflict could disrupt supplies, trigger oil price 
shocks, and cause domestic inflation and fiscal stress. 

Indian Diaspora at Risk: 

 Over 66% of India’s 1.34 crore NRIs live in West Asia, especially the Persian Gulf. Any escalation 
poses serious safety risks to Indians abroad, potentially requiring emergency evacuation 
operations, as seen during the Gulf War (1991), Libya (2011), and Ukraine (2022). 

Impact on Connectivity Projects: 

 India’s strategic infrastructure like the Chabahar Port in Iran, a vital link to Afghanistan and Central 
Asia, could be affected. Similarly, the ambitious India-Middle East-Europe Economic Corridor 
(IMEC) may face delays due to instability. 

 

 Iran-Israel Conflict 2025: Escalation of Tensions Threatens Regional and Global Stability 
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Disruptions in the Red Sea and Arabian Sea shipping lanes would raise transport costs, affect global 
trade routes, and hinder India’s trade goals. 

Diplomatic Tightrope for India: 

India enjoys strong ties with both Israel (defence and tech) and Iran (energy and connectivity). As 
tensions intensify, India must navigate a delicate diplomatic balance, resisting pressure to pick sides while 
advocating for peace and de-escalation. 

What Steps Can Be Taken to De-escalate the Conflict? 

Promote the Two-State Solution: 

 A peaceful resolution in Gaza, in line with UN resolutions, remains critical. A two-state solution—
ensuring sovereignty for Palestine alongside security for Israel—can serve as a long-term stabilizer 
for West Asia. 

Encourage Dialogue and Diplomacy: 

 Facilitated talks between Iran and Israel—mediated by neutral actors like the UN or EU—could 
build trust. Even indirect backchannel diplomacy may help prevent further escalation. 

Address Nuclear Proliferation: 

 Iran should rejoin the JCPOA, allowing international inspectors to monitor its nuclear activities. In 
return, Israel may offer security guarantees and recognize Iran’s right to peaceful nuclear energy. 

Strengthen Regional Engagement: 

 Creating regional dialogue platforms—even informal ones—that involve both Iran and Israel, 
potentially with GCC or Arab League involvement, could lay groundwork for mutual cooperation on 
non-political issues like climate and disaster management. 

Steps Toward Normalisation: 

 Following the model of Abraham Accords, even symbolic steps like cultural exchanges, track-2 
diplomacy, or humanitarian collaborations could foster future normalization between Iran and 
Israel. 

Conclusion: 

The 2025 Iran-Israel military flare-up underscores the fragility of West Asian geopolitics. The conflict is 
rooted in decades of ideological, historical, and strategic rivalry, but its ripple effects are felt worldwide—
especially in countries like India that are intricately linked to the region through energy, diaspora, trade, 
and diplomacy. 

Moving forward, the global community must push for dialogue, demilitarization, and a renewed 
commitment to peaceful coexistence, as any further escalation could have catastrophic global 
consequences. 

 

 

Context: In a moment of diplomatic pride, the Prime Minister of India was 
recently awarded the Grand Cross of the Order of Makarios III, the highest 
civilian honour of the Republic of Cyprus. This prestigious recognition 
highlights the strengthening of ties between India and Cyprus, and 
acknowledges the Prime Minister's global leadership and service to 
international cooperation. 

 

  India's Prime Minister Honoured with Cyprus' Prestigious Grand Cross of the Order of Makarios III 
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About the Order of Makarios III: Cyprus’ Highest Honour 

Named after Archbishop Makarios III, the first President of Cyprus, this distinguished award celebrates 

exceptional service that contributes to Cyprus or the international community. 

 Established in 1991, the order honours individuals whose work reflects exemplary leadership, 

humanitarian values, or contributions to global peace and cooperation. 

 The Grand Cross is among the topmost grades within the Order, just below the Grand Collar, and is 

conferred by the President of Cyprus. 

 It represents Cyprus’s highest level of gratitude to global leaders who promote diplomatic goodwill 

and international development. 

Significance of the Recognition: 

Receiving the Grand Cross of the Order of Makarios III places the Indian Prime Minister in the esteemed 

company of world leaders who have been celebrated for their visionary leadership, diplomatic outreach, 

and contribution to global progress. 

This recognition: 

 Reflects India’s growing influence on the world stage. 

 Signals Cyprus’s appreciation for India’s strategic partnership and commitment to multilateral 

cooperation. 

 Further strengthens the historic and cultural ties between the two nations. 

Cyprus: A Nation at the Crossroads of Continents 

Located at the northeastern corner of the Mediterranean Sea, Cyprus is a Eurasian island nation 

renowned for its rich history, strategic importance, and cultural diversity. 

 Capital: Nicosia 

 Major Cities: Limassol, Larnaca, Famagusta, and Paphos 

 Highest Peak: Mount Olympus (1,952 m) in the Troodos Mountains 

 Third-largest island in the Mediterranean, after Sicily and Sardinia 

Cyprus is a member of the European Union, and despite its small size, it plays a crucial role in regional 

diplomacy, especially in the Eastern Mediterranean. 

Did You Know? 

 Archbishop Makarios III led Cyprus to independence in 1960 and became its first elected 

president, shaping its modern national identity. 

 Cyprus is often described as the "cradle of civilizations" due to its 9,000-year-old history and 

archaeological significance. 

 The country has two official languages: Greek and Turkish, reflecting its multicultural fabric. 

Honours Beyond Borders: The conferment of the Grand Cross of the Order of Makarios III is more than 
a personal accolade—it's a testament to India’s growing global stature and a celebration of international 
friendship built on shared values of peace, democracy, and mutual respect. 
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Context: Prime Minister Narendra Modi participated in the 51st G7 
Summit Outreach Session held in Kananaskis, Canada, marking his sixth 
consecutive appearance at the prestigious global gathering. The summit 
served as a vital platform for strategic dialogue, bringing together world 
leaders to address some of the most pressing challenges of our time. 

Theme of the 2025 G7 Outreach: Shaping a Resilient Future: 

The 2025 G7 Outreach Summit, hosted by Canada, focused on three pivotal themes: 

 Protecting Communities Across the World 

 Building Energy Security and Accelerating the Digital Transition 

 Securing Future Partnerships 

This summit also marked 50 years of G7 partnership and cooperation, highlighting the evolution of this 
informal bloc into a cornerstone of multilateral diplomacy. 

India’s Strategic Engagement at the Summit: 

PM Modi addressed a critical session on ‘Energy Security: Diversification, Technology and Infrastructure 
to Ensure Access and Affordability in a Changing World’. India emphasized its commitment to: 

 Ensuring affordable, reliable, and sustainable energy 

 Promoting the voice and concerns of the Global South 

 Strengthening global cooperation on green energy and technological transformation 

In addition to the multilateral meetings, PM Modi engaged in bilateral discussions with the leaders of 
Germany, Canada, Ukraine, and Italy, reinforcing India's global partnerships. 

Understanding the G7: A Key Global Power Bloc 

The Group of Seven (G7) is an informal consortium of the world's most advanced economies, consisting 
of: 

 Canada 

 France 

 Germany 

 Italy 

 Japan 

 United Kingdom 

 United States 

 European Union (as an observer) 

Founded in 1975 in response to the global oil crisis, the G7 has since evolved into a leading platform for 
coordinating economic and geopolitical policies. 

In 1998, Russia was temporarily added, forming the G8, but was suspended in 2014 following the 
annexation of Crimea. 

The G7 now represents about 10% of the world’s population, but nearly 30% of global GDP. 

 

  The 51st G7 Summit: India’s Rising Global Role and the Quest for Collective Solutions 
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India and the G7: A Steadily Growing Partnership 

Although not a formal G7 member, India has been a regular invitee to the G7 Outreach Sessions since 
2003, and has attended every year since 2019. 

As the world’s fifth-largest economy, India’s participation highlights its rising geopolitical stature and 
leadership in representing the Global South. 

India contributes actively on issues such as: 

 Climate change 

 Clean energy 

 Digital inclusion 

 Global health 

 Geopolitical stability 

Why the G7 Summit Matters Globally: 

1. Economic Powerhouse: G7 nations collectively wield immense economic influence, shaping global 
trade, investment flows, and financial regulation. 

2. Crisis Response Hub: The group plays a crucial role in crafting coordinated responses to global 
crises, including pandemics, financial shocks, and armed conflicts. 

3. Catalyst for Climate and Innovation: The G7 leads global initiatives on climate policy, energy 
transition, AI governance, and technology frameworks. 

4. Symbol of Multilateralism: It remains a symbol of rules-based international order, consensus-
building, and democratic cooperation. 

Did You Know? 

 The first G7 summit was hosted in Rambouillet, France, in 1975. 

 Japan will take over the presidency in 2026, continuing the tradition of rotating leadership. 

 The G7 does not have a permanent secretariat, making each presidency critical in setting the agenda. 

 India’s inclusion is often linked to its role as a balancing power between developed and developing 
economies. 

Conclusion: A Platform of Promise and Partnership 

The 51st G7 Summit reaffirmed the power of dialogue, inclusivity, and shared responsibility. With India 
playing an increasingly vital role, the summit demonstrated how global cooperation can be leveraged to build 
a safer, greener, and more equitable world. As we move into a future shaped by energy transformation, 
digital innovation, and geopolitical flux, forums like the G7 remain central to shaping a collaborative 
global order. 

  
1  

 

Context: In the backdrop of escalating Iran–Israel tensions, Pakistan 
has extended strong rhetorical support to Iran, signaling a complex 
recalibration of its regional diplomacy. While the support appears rooted 
in shared religious and ideological solidarity, it is part of a deeper 
strategic balancing act aimed at navigating evolving dynamics involving 
India, the United States, and the Gulf powers. 

 

  Pakistan’s Strategic Balancing Act on Iran: A Geopolitical Tightrope 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  12 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

The Iran–Pakistan Relationship: More Than Meets the Eye 

Historical Roots: 

 Iran was the first country to recognize Pakistan after its independence in 1947. 

 During the 1965 and 1971 Indo-Pak wars, Iran offered diplomatic and limited military support 
to Pakistan. 

 Despite a shared Islamic identity, the relationship began to deteriorate post the 1979 Iranian 
Revolution, as Iran adopted an assertive, revolutionary foreign policy that clashed with Pakistan’s 
Sunni-aligned, Western-backed posture. 

Border Instability and the Baloch Dilemma: 

 The 900-km Iran–Pakistan border cuts through the volatile Baloch heartland, comprising 
Pakistan’s Balochistan and Iran’s Sistan-Baluchistan. 

 Both countries have accused each other of harboring Baloch separatist militants. 

 Over the past decade, there have been at least 15 cross-border clashes, the latest in January 2024, 
heightening tensions. 

 These provinces are underdeveloped and restive, offering fertile ground for insurgency, smuggling, 
and militant activities. 

Diverging Interests in Afghanistan: 

 Iran, a Shia-majority state, supported the Northern Alliance during the Afghan Civil War and 
remains wary of the Sunni Taliban’s return to power. 

 Pakistan, on the other hand, has historically been a key patron of the Taliban, leveraging influence in 
Kabul for strategic depth against India. 

 This divergence has often led to mutual suspicion and conflicting security objectives in Afghanistan. 

Sectarian Tensions and the Gulf Influence: 

 Pakistan’s deep-rooted alliance with Saudi Arabia, a key Sunni power, has long been a source of 
friction with Iran. 

 Saudi-funded madrasas in Pakistan have played a significant role in promoting sectarian 
ideologies, particularly targeting Shia communities. 

 Iran perceives this as part of a broader anti-Iran Sunni axis, including UAE, Bahrain, and Egypt, 
that seeks to contain its influence in the region. 

The US Factor: Strategic Divergence: 

 Since 1979, Iran has remained vehemently anti-American, while Pakistan has oscillated between 
strategic dependency and mistrust toward the US. 

 During the Cold War and the War on Terror, Pakistan was a key US ally, receiving billions in 
military and economic aid. 

 Post-2021, after the US withdrawal from Afghanistan, Pakistan's importance in US strategic calculus 
has diminished significantly. 

A Diplomatic Re-entry? 

 Amid the Iran–Israel conflict, Pakistan sees an opportunity to reposition itself diplomatically: 

o By supporting Iran rhetorically but avoiding military engagement, it reassures the West. 

o Pakistan’s Foreign Minister has claimed to be facilitating backchannel efforts to amplify 
Iran’s willingness to negotiate, contingent on the cessation of Israeli strikes. 
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o This helps project Pakistan as a potential regional mediator, a role it aspires to play in a 
post-Afghanistan order. 

Iran’s Strategic Value to India: 

 India and Iran share ancient civilisational and cultural ties, strengthened post-independence with 
the 1950 Friendship Treaty. 

 The 2001 Tehran Declaration and the 2003 New Delhi Declaration laid the groundwork for 
enhanced cooperation in energy, trade, education, and counter-terrorism. 

 The Chabahar Port, developed with Indian assistance, serves as a vital transit hub, giving India 
access to Afghanistan, Central Asia, and Russia, bypassing Pakistan. 

 Iran is also central to India’s ambitions in the International North-South Transport Corridor 
(INSTC), which offers a geoeconomic counterweight to China’s Belt and Road Initiative (BRI). 

Emerging Challenges and Diplomatic Calculus: Pakistan’s behavior amid the Iran-Israel escalation reflects 
a deliberate diplomatic strategy aimed at: 

 Regaining geopolitical relevance post-US withdrawal from Afghanistan. 

 Offering vocal but non-military support to Iran, ensuring alignment with domestic sentiments and 
avoiding Western backlash. 

 Undermining India–Iran ties, especially as India’s growing strategic investments in Chabahar and 
connectivity projects threaten to bypass and isolate Pakistan in the regional trade matrix. 

Additional Insight: China’s Quiet Shadow 

 Both Iran and Pakistan are key partners of China under its Belt and Road Initiative. 

 Iran has signed a 25-year strategic pact with China, while Pakistan hosts the China–Pakistan 
Economic Corridor (CPEC). 

 While this creates shared economic interests, it also adds a layer of dependency and complexity, 
especially as China maintains good ties with both Tehran and Riyadh. 

 China could quietly pressure both countries to maintain stability in the Baloch region to protect its 
investment corridors. 

Conclusion: The Geopolitical Paradox 

The Iran–Pakistan relationship is an intricate paradox—while framed by Islamic solidarity and historical 
bonds, it is undercut by sectarian rivalries, conflicting regional interests, and divergent global 
alignments. 

For India, understanding this evolving equation is crucial to: 

 Safeguarding its strategic foothold in Iran. 

 Counterbalancing Pakistan’s diplomatic maneuvering. 

 Maintaining a stable regional architecture amid the shifting sands of West Asian geopolitics. 

As the region becomes more multipolar and volatile, Pakistan’s balancing act will remain a litmus test of 
its foreign policy dexterity, especially as it seeks to pivot from the margins back to the center of regional 
diplomacy. 
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Context: In the past year, India has held nine rounds of discussions with 

the Association of Southeast Asian Nations (ASEAN) to review the 

ASEAN-India Free Trade Agreement (AIFTA). Despite sustained 

engagement, no tangible progress has been achieved so far. The review 

was launched in 2024 to address growing concerns about trade 

asymmetries and market imbalances. 

About the Agreement: Uneven Playing Field Since 2009 

The ASEAN-India Trade in Goods Agreement, signed in 2009 and implemented in 2010, laid the 

foundation for a liberalized trade regime between India and the 10 ASEAN member nations. 

However, India opened 71% of its tariff lines, while key ASEAN countries like Indonesia (41%), Thailand 

(67%), and Vietnam (66.5%) reciprocated with lower access, leading to imbalanced gains. 

Over the past 15 years: 

 India’s exports to ASEAN have doubled 

 But imports have tripled, widening the trade deficit 

These growing imbalances have prompted a comprehensive review of the deal. 

India-ASEAN Relations: A Broad-Based Strategic Partnership 

Historical and Strategic Evolution 

 Ties began in the early 1990s with India’s Look East Policy, transformed into the Act East Policy in 

2014. 

 India was elevated to Full Dialogue Partner in 1996, then to Strategic Partner in 2012, and 

Comprehensive Strategic Partner in 2022. 

ASEAN: A Brief Overview 

 Established: 1967 in Bangkok 

 Founders: Indonesia, Malaysia, the Philippines, Singapore, Thailand 

 Headquarters: Jakarta, Indonesia 

 Current Members: 10 nations including Brunei, Cambodia, Laos, Myanmar, and Vietnam 

 Dialogue Partners: India, China, USA, Japan, Australia, EU, among others 

Economic & Strategic Engagement: A Growing Footprint 

Trade and Investment: 

 ASEAN is India’s 4th largest trading partner 

 Total bilateral trade reached USD 110.4 billion in FY 2021–22 

 Agreements include trade in goods (2010), services (2014), and investment (2014) 

 

  India-ASEAN Trade Pact Under Review: Rethinking the Future of Regional Economic Ties 
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Connectivity and Infrastructure: 

 Major projects like the India-Myanmar-Thailand Trilateral Highway and the Kaladan Multimodal 

Transit Transport Project aim to boost regional connectivity. 

Defense and Security Cooperation: 

 India actively participates in ASEAN-led defense mechanisms, including ADMM+ and joint naval 

drills like the ASEAN-India Maritime Exercise 

 India supports ASEAN centrality in its Indo-Pacific strategy, guided by the principle of SAGAR – 

Security and Growth for All in the Region 

Socio-Cultural Ties: 

 Cultural initiatives include the ASEAN-India Network of Think Tanks, Student Exchange 

Programmes, and training programs for ASEAN diplomats 

Key Challenges in the ASEAN-India FTA 

1. Rising Trade Deficit: 

 India’s trade deficit with ASEAN ballooned to USD 44 billion in FY 2023, up from USD 8 billion in 

FY 2013. 

 Imports, particularly of palm oil, rubber, electronics, and machinery, far outpace exports. 

2. Limited Access for Indian Services: Despite India’s global strength in IT, health, education, and 

professional services, ASEAN has offered minimal liberalization in these sectors. 

3. Non-Tariff Barriers (NTBs): Indian exports, especially agriculture and pharmaceuticals, face 

complex standards, certifications, and quotas, negating the benefits of tariff cuts. 

4. Rules of Origin Loopholes: Lax rules allow third countries like China to reroute products through 

ASEAN, enjoying tariff benefits and undercutting Make in India efforts. 

5. Agricultural Disadvantage: Indian farmers struggle to compete with cheap imports from ASEAN, while 

facing high sanitary and phytosanitary standards on their own exports. 

6. Negotiation Asymmetry: ASEAN negotiates as a unified bloc, while India represents itself alone, limiting 

its leverage in talks. 

Way Forward: A Strategic Rebalancing 

1. Urgent Need for FTA Review:  India and ASEAN agreed in 2022 to review the pact and rectify structural 

imbalances. India is pushing for: 

 Stricter Rules of Origin 

 Tighter safeguard mechanisms 

 Greater access for services and agriculture 

2. Enhancing India's Negotiation Strategy: India must strengthen its institutional capacity, seek 

coalitions with like-minded ASEAN members, and leverage its growing global standing as a leader of 

the Global South. 

3. Strengthening Regional Connectivity: Fast-tracking infrastructure projects will reduce trade costs, 

increase economic interdependence, and support supply chain integration. 
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4. Focusing on Investment and Innovation: Encouraging joint ventures, R&D partnerships, and 

technology transfer can balance trade and build long-term competitiveness. 

Conclusion: Seizing the ASEAN Opportunity 

The ASEAN-India FTA, once seen as a bold step toward regional integration, now stands at a crossroads. 

While it has expanded trade volumes, it has also exposed vulnerabilities in India’s trade architecture. 

A balanced, mutually beneficial agreement is now essential—not only to correct past inequities but also 

to realize the full potential of the India-ASEAN strategic partnership in the evolving Indo-Pacific landscape. 
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GS Paper 2 – Governance, Constitution, Polity, and Social Justice 

  
Context: In a groundbreaking development, 17 women cadets from the 148th 
batch of the National Defence Academy (NDA) have graduated in 2025, 
marking a transformational shift in the history of Indian defence. This 
momentous achievement opens the path for women to rise to top leadership 
positions in the Indian Armed Forces—positions that were, until recently, only 
accessible to men. 

A Long Journey to NDA: Tracing the Path of Women in Uniform 

The road to the NDA has been long and challenging for Indian women, with roots stretching back to colonial 
times. 

 1888: Women first entered the Indian military through the Military Nursing Service under British 
rule. 

 1958: The Army Medical Corps began granting regular commissions to female doctors, expanding 
their professional role. 

 1992–2008: With the introduction of the Women Special Entry Scheme (WSES), women joined 
non-combat roles as Short Service Commission (SSC) officers. In 2008, eligibility for Permanent 
Commission (PC) was extended to women in the Judge Advocate General (JAG) and Army 
Education Corps (AEC). 

 2019–2020: Women gained access to PC in eight more non-combat streams, and in 2020, a 
landmark Supreme Court judgment guaranteed them command roles—a pivotal win for gender 
equality in the forces. 

 2021: The Supreme Court directed the NDA to admit women, ending decades of exclusion. The 17 
cadets graduating in 2025 are the first batch of women ever trained at the NDA, symbolizing a new 
era of inclusion. 

Training the Future: Women’s Integration into NDA Squadrons 

A Growing Cadet Force: 

Since the policy change in 2022, the NDA has admitted 126 women cadets across several batches, 
integrating them into its elite training ecosystem. 

Equal Footing Through Gender-Neutral Training: 

The NDA has adopted a gender-neutral training framework, meaning male and female cadets train 
together under the same regimen. There are no special concessions—cadets, regardless of gender, march, 
drill, study, and lead as one unit. 

Drawing from Experience: 

To shape this progressive model, the NDA drew inspiration from established institutions like: 

 Officers Training Academy (OTA), Chennai 

 Indian Naval Academy (INA), Ezhimala 

 Air Force Academy (AFA), Dundigal 

These academies have trained women SSC officers since the 1990s and offered valuable insights into 
inclusive military training. 

From Separate Living to Full Integration: 

  NDA Welcomes Women Cadets: A New Chapter in India’s Armed Forces 
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Initially accommodated in separate hostels, women cadets are now fully integrated into the NDA’s 18 
squadrons—the core units where cadets live, train, and form lifelong bonds. This marks a critical step in 
fostering equal camaraderie and leadership development. 

Women Cadets Marching Toward Leadership: 

For decades, women officers joined through direct entry in limited branches with little to no access to 
command roles or career longevity. NDA training changes that narrative entirely. 

 Women now receive early, structured, and long-term training, giving them the chance to serve for 
35–40 years—a key factor in becoming service chiefs. 

 Cadets are being prepared for potential combat command roles—in units like infantry, artillery, 
warships, and fighter squadrons—crucial for high-rank promotions. 

Challenges Ahead: Reforming Culture and Infrastructure 

Despite these strides, senior defence officials stress the need for deeper structural reforms: 

 Combat branches still remain partially restricted to women. 

 Support systems must be strengthened, including: 

o Maternity leave and childcare policies 

o Family and spousal postings 

o Promotion guidelines 

o Gender-friendly infrastructure on bases and academies 

Conclusion: A Future Built on Equality and Excellence 

The graduation of women from the NDA is more than ceremonial—it’s symbolic of a force ready to 
evolve. It reflects India's shifting mindset toward gender parity, not only in society but also in one of its 
most respected and demanding institutions. 

 
 

 

 Context: After a gap of 16 years, India is preparing to conduct its next population 
census by March 1, 2027. This will be a landmark event, not only because it will 
be the first-ever digital census, but also because, for the first time since 
Independence, it will include caste-based enumeration—a move that could 
reshape political, social, and economic planning in the country. 

Next National Census to Begin in 2026: 

The Union Ministry of Home Affairs has announced that the nationwide census operation will begin on 
April 1, 2026, and will be completed by February 28, 2027. 

Key Highlights of the 2027 Census: 

 India’s First Fully Digital Census 

 Inclusion of Caste Enumeration 

 Two-Phase Operation: 

o Phase 1: House Listing and Housing Schedule 

o Phase 2: Population Enumeration (including caste data) 

 

  India’s 2027 Digital Census: Caste Data, Delimitation, and a New Political Landscape 
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Reference Dates: 

 March 1, 2027 – for most states 

 October 1, 2026 – for snow-bound regions in Ladakh, Jammu & Kashmir, Himachal Pradesh, and 
Uttarakhand 

Legal Framework: 

The census will be carried out under the Census Act, 1948, and Census Rules, 1990. An official Gazette 
Notification under Section 3 of the Census Act is expected soon to formalize the process. 

The Political Ripple Effect: Delimitation After 2027 

One of the most significant consequences of the 2027 Census will be the initiation of Delimitation—the 
redrawing of Lok Sabha and State Assembly constituencies—based on the new population figures. 

Constitutional Basis for Delimitation: 

 Governed by Articles 81 and 82 of the Constitution 

 Requires a Delimitation Act to be passed by Parliament 

 A new Delimitation Commission will be set up to recommend changes 

Composition of the Commission: 

 Chairperson: Retired Supreme Court Judge 

 Members: Chief Election Commissioner and State Election Commissioners 

 Associate Members: Selected MPs and MLAs (non-voting members) 

Historical Context: Freeze on Seat Changes: 

 1951, 1961, 1971: Delimitation conducted post-census 

 42nd Amendment (1976): Froze the number of parliamentary seats until post-2001 Census 

 84th Amendment (2002): Extended the freeze until after the 2026 Census 

As of now, the 543 Lok Sabha seats are still based on the 1971 Census. The Delimitation Act of 2002 
allowed only boundary adjustments—not an increase in total seats. 

To increase seats, a constitutional amendment is necessary, requiring a two-thirds majority in 
Parliament. 

Women’s Reservation and the Census Link: 

 The Women’s Reservation Act, which provides 33% reservation for women in the Lok Sabha and 
State Assemblies, will also come into force only after the 2027 Census and delimitation process. 
This ties the act's implementation directly to the release of updated demographic data and new 
constituency maps. 

Population-Based Challenges: North vs. South 

 A likely political flashpoint is the redistribution of seats based on population. Southern states like 
Tamil Nadu, Kerala, Karnataka, and Andhra Pradesh, which have effectively managed population 
control, fear losing political representation compared to more populous northern states. 

If the current cap of 550 seats (as per Article 81) remains unchanged and only the boundaries are redrawn, 
southern states may lose relative influence in the Lok Sabha. 

No Mention of NPR: 
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Interestingly, there was no update regarding the National Population Register (NPR) in the recent 
announcement. As per the Citizenship Rules, 2003, the NPR is the first step towards creating a National 
Register of Indian Citizens (NRIC/NRC)—a politically sensitive issue. 

Why the 2027 Census Is Historic: 

 It marks the first digital enumeration across India, possibly through mobile apps and self-
enumeration portals. 

 Caste data will provide the first official figures on caste distribution since British times, impacting 
affirmative action policies, resource allocation, and political representation. 

 The process could lead to a constitutional reshaping of India's federal balance, especially through 
delimitation and the redrawing of parliamentary power dynamics. 

Conclusion: A Census That Will Reshape India 

The 2027 Census is not just about counting people—it will redefine representation, policy planning, and 
the political future of India. From digital transformation to caste-based data collection and new 
parliamentary boundaries, this exercise will influence everything from social justice laws to the 2029 
General Elections. 

 
 

 

Context: The Ministry of Electronics and Information Technology 
(MeitY) has recently invited public feedback on the Draft Digital 
Personal Data Protection (DPDP) Rules, 2025. These rules are crucial 
for the implementation of the DPDP Act, 2023, India’s landmark data 
protection legislation. The rules are currently under stakeholder review 
and are expected to come into effect soon. 

Understanding the Digital Personal Data Protection (DPDP) Act, 
2023: 

A Landmark Reform in Data Privacy: 

The DPDP Act, 2023 marks India’s first comprehensive legal framework to regulate the use of digital 
personal data, aiming to safeguard individual privacy while enabling legitimate data processing. 

It was enacted six years after the Supreme Court’s 2017 Puttaswamy Judgment, which declared privacy 
as a fundamental right under Article 21 of the Constitution. The Act takes cues from global privacy laws 
such as the EU’s General Data Protection Regulation (GDPR). 

Scope and Applicability: 

 Applies to digital personal data processed in India or outside India, if it involves the offering of 
goods or services within India. 

 Exemptions include personal data used for private purposes or already made public by the 
individual (Data Principal) or under legal obligations. 

Consent and Children’s Data Protection: 

 Personal data can only be processed for a lawful purpose with the consent of the Data Principal. 

 Consent must be freely given, specific, informed, and revocable at any time. 

 For individuals under 18, verifiable parental or guardian consent is mandatory. 

 

  Digital Personal Data Protection Act, 2023 and Draft Rules, 2025 
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 Section 9 prohibits harmful processing or targeted advertising towards minors. 

Rights of Data Principals: 

Individuals have the right to: 

 Access their data 

 Correct or delete inaccurate data 

 Grievance redressal 

 Appoint a nominee in case of death or incapacity 

However, filing false complaints or misinformation is punishable with a fine of up to ₹10,000. 

Duties of Data Fiduciaries: 

Entities that process data (Data Fiduciaries) must: 

 Ensure accuracy of data 

 Implement strong security safeguards 

 Notify individuals and the Data Protection Board of India (DPBI) in the event of a data breach 

 Delete data when no longer necessary for legal or business purposes 

Significant Data Fiduciaries (SDF): 

The Central Government may classify certain organizations as Significant Data Fiduciaries based on: 

 Volume and sensitivity of data processed 

 Risk to individual rights 

 Implications for national security or public order 

SDFs have extra obligations such as: 

 Appointing a Data Protection Officer 

 Conducting Data Protection Impact Assessments 

 Undergoing independent audits 

Exemptions Under the DPDP Act: 

The Act exempts certain entities and use cases: 

 Government agencies for security, sovereignty, or public order 

 Statistical, archival, and research purposes 

 Startups and small businesses, under certain conditions 

 Legal claims, investigations, judicial or regulatory functions 

 Processing data of non-residents under international contracts 

Data Protection Board of India (DPBI): 

The DPBI, to be set up by the Central Government, will: 

 Oversee compliance 

 Investigate breaches 

 Impose penalties 
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 Resolve grievances and appeals 

It is designed to be a digital-first body with streamlined, tech-enabled operations. 

Key Draft Rules of 2025: What’s New? 

1. Cross-Border Data Transfers: 

 Certain categories of personal data may be transferred abroad—based on government approvals. 

 Ensures global data flow with sovereign oversight. 

2. Data Erasure Rules: 

 Data may be retained up to 3 years from last interaction or from the rules’ effective date. 

 Data Fiduciaries must provide 48-hour advance notice before erasure. 

3. Digital Consent and Redressal: 

 Digital-by-design systems for consent management and grievance resolution via the DPBI. 

 Faster processing through online platforms and interfaces. 

4. Graded Compliance: 

 Startups and MSMEs have lighter compliance requirements. 

 Tech giants like Facebook, Amazon, YouTube, and Netflix fall under the Significant Data 
Fiduciary category with stricter rules. 

5. Consent Managers: 

 Consent can also be managed through registered Consent Managers, who must: 

o Be an Indian company 

o Have a minimum net worth of 2 crore 

o Ensure secure and transparent collection, storage, and withdrawal of user consent 

Key Concerns and Criticisms: 

1. Broad State Exemptions: The Act provides the government with sweeping powers to bypass privacy 
safeguards, citing national interests—raising concerns over potential privacy infringement. 

2. Missing Data Rights:  Unlike global standards, the Act lacks provisions for: 

 Data portability 

 Right to be forgotten 

 Profiling protection 

3. Vague Cross-Border Data Rules: Permitting unrestricted data transfer to most countries (unless 
otherwise notified) creates ambiguity in ensuring data sovereignty and security. 

4. Inadequate Harm Prevention: The law does not clearly address risks like identity theft, financial 
fraud, or discriminatory profiling, leaving data principals vulnerable. 

How Can the DPDP Act Be Strengthened? 

 Clarify exemption clauses and define terms like sovereignty and public order precisely. 

 Promote bilateral/multilateral data agreements for secure cross-border flows. 

 Adopt a flexible, evolving regulatory framework aligned with emerging technologies like AI. 

 Create a specialized AI-data protection task force to address new risks. 
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 Learn from international models like the EU-US Data Privacy Framework to build trust and 
transparency. 

A Controversial Clause: Section 44(3) 

The Act amends Section 8(1)(j) of the Right to Information (RTI) Act, removing the larger public interest 
test. Now, public authorities can deny access to personal data under RTI without evaluating whether 
disclosure serves a greater public good—potentially curbing transparency. 

Conclusion: A Critical Step Toward a Privacy-First Digital India 

The Digital Personal Data Protection Act, 2023, and its Draft Rules of 2025, mark a major milestone in 
India's journey toward responsible data governance. While the framework seeks to balance privacy rights 
and innovation, concerns about state overreach, missing rights, and data security need urgent attention. 

If implemented effectively with robust oversight, this law can pave the way for a secure, transparent, and 
user-centric digital ecosystem, aligned with global privacy standards and India’s democratic values. 

 

 
 
 

Context: In a move to address the plight of financially distressed 
prisoners, the Union Ministry of Home Affairs (MHA) has voiced 
serious concerns over the poor implementation of the Support to 
Poor Prisoners Scheme by various States and Union Territories. 
Despite repeated advisories and dedicated funding, the scheme remains 
grossly underused, leaving thousands of poor inmates behind bars 
simply because they can't afford bail or fines. 

What Is the Support to Poor Prisoners Scheme? 

Launched in May 2023, the scheme is aimed at ensuring access to justice for undertrial and convicted 
prisoners who remain incarcerated due to poverty, not legal guilt. The National Crime Records Bureau 
(NCRB) has been designated the Central Nodal Agency for implementation, while District Legal Services 
Authorities (DLSAs) and Empowered Committees are tasked with identification and financial 
disbursement at the local level. 

Key Features of the Scheme: 

Eligibility and Process for Undertrial Prisoners: 

 Trigger Point: If a prisoner is not released within 7 days of getting bail, jail authorities must inform 
the DLSA Secretary. 

 Assessment: Within 10 days, the DLSA—alongside NGOs, social workers, or revenue officers—
must verify the prisoner's inability to provide surety. 

 Financial Assistance: On approval, up to 40,000 per case can be granted, often through Fixed 
Deposits for use by the courts. 

 Review System: Empowered Committees meet every 2–3 weeks to process verified applications. 

 Exclusions: No aid is extended to prisoners booked under serious laws such as: 

o Prevention of Corruption Act 

o NDPS Act 

o UAPA 

  Funds Meant for Poor Prisoners Lie Idle as States Fail to Implement MHA’s Relief Scheme 
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o Money Laundering laws 

o Other serious offenses 

For Convicted Prisoners Unable to Pay Fines: 

 Trigger Point: If a prisoner remains in jail due to nonpayment of court fines, the Jail 
Superintendent must notify the DLSA within 7 days. 

 Investigation: The DLSA, with help from NGOs and probation officers, must verify financial inability 
within another 7 days. 

 Sanctioned Relief: Up to 25,000 can be sanctioned by the District Committee, while larger amounts 
require approval from the State Oversight Committee. 

Why the Scheme Matters: Overcrowded Jails and Denied Justice: 

The India Justice Report 2025 paints a grim picture of the current prison system: 

 India’s average jail occupancy rate stands at a staggering 131%. 

 A shocking 76% of inmates are undertrial prisoners, many held simply due to financial constraints. 

 At the current pace, India’s prison population may hit 6.8 lakh by 2030, while available 
infrastructure will support only 5.15 lakh, creating an alarming shortfall. 

Global Comparison: 

India ranks among the countries with the highest proportion of undertrials. In contrast, many countries in 
Europe and North America maintain undertrial percentages under 30%, emphasizing the urgent need for 
legal reform and implementation of support schemes like this one. 

MHA Slams States for Poor Execution and Inaction 

Despite making funds available and issuing Standard Operating Procedures (SOPs), the MHA has 
expressed disappointment over the failure of many States and Union Territories to: 

 Identify eligible inmates 

 Hold regular Empowered Committee meetings 

 Coordinate with DLSAs and NGOs 

 Utilize central funds already allocated 

Repeated Reminders Ignored: 

The MHA has conducted multiple video conferences, followed by official advisories and reminders. Yet, in 
many regions, no significant progress has been made. As a result, prison overcrowding persists, and 
justice remains inaccessible for the poorest behind bars. 

What Needs to Be Done: A Call for Immediate Action: 

The Ministry has urged States and UTs to: 

 Proactively identify eligible prisoners through DLSAs. 

 Ensure timely and regular Empowered Committee meetings. 

 Collaborate with NGOs, probation officers, and civil society groups. 

 Monitor fund utilization and provide regular updates to the Centre. 

The Bigger Picture: Beyond Bail – Towards Inclusive Justice 
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This scheme is not just about financial aid. It reflects a broader principle: Justice should not be denied due 
to poverty. With more than three-fourths of the prison population waiting for trials — often for petty or 
bailable offenses — this initiative can significantly reduce the burden on the judiciary, ensure quicker 
reintegration, and promote equity in legal access. 

Did You Know? 

 India has 1,300+ prisons, but over 1 lakh inmates are detained for want of bail or fines under 50,000. 

 Inmates often stay in jail longer than their maximum possible sentence because they can't afford 
to pay the imposed fine. 

 Legal Aid Services Authorities Act, 1987 already provides for free legal aid, but the financial arm 
of that aid is often neglected. 

 

 

 
 

Context: According to the United Nations Population Fund (UNFPA) 2025 
report – State of World Population, India’s fertility rate has declined to 1.9, 
falling below the replacement level of 2.1. This marks a historic demographic 
shift, as India transitions from a high-fertility country to one experiencing 
sustained fertility decline. 

Despite this, India continues to be the world’s most populous country, with an 
estimated population of 146.39 crore as of April 2025. Population projections suggest India will peak at 
around 170 crore over the next 40 years before entering a gradual decline phase. 

A Journey from Six to Two: India’s Demographic Transformation 

In 1960, an average Indian woman had six children. Fast forward to today, improved access to 
reproductive healthcare, greater female education, and empowerment initiatives have reduced this 
dramatically. 

Unlike coercive population control strategies seen in some countries, India’s fertility reduction is seen as a 
voluntary, organic transition fueled by public awareness campaigns and supportive policy measures. 

According to NFHS-5 (National Family Health Survey) data: 

 The national fertility rate in 2022 stood at 2.0 

 Urban areas: 1.6 

 Rural areas: 2.1 

However, some states continue to report above-average fertility: 

 Bihar: 2.98 

 Meghalaya: 2.9 

 Uttar Pradesh: 2.35 

 Jharkhand: 2.26 

 Manipur: 2.2 

Economic Pressures Shaping Parenthood Choices: 

The UNFPA report highlights that economic insecurity is a leading factor in family planning decisions: 

 

  India’s Declining Fertility Rate: A New Demographic Reality with Far-Reaching Implications 
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 38% of Indians cited financial strain 

 21% mentioned job insecurity or unemployment 

This mirrors a global trend, where 39% of respondents across 14 countries reported the same concern. 

Interestingly, a gap has emerged between the ideal family size and the expected reality: 

 41% of women in India say two children is ideal 

 7% of respondents under 50 expect to have fewer children than ideal due to financial and social 
pressures 

Evolving Social Norms and Family Dynamics: 

Beyond economics, social factors and personal relationships are also influencing fertility rates: 

 19% of respondents said their partner preferred fewer children 

 15% cited lack of domestic support in childcare and housework 

 14% said health professionals pressured them into limiting family size 

These responses point to an emerging concern: the erosion of reproductive autonomy—where personal 
preferences are shaped or constrained by external influences, including institutional practices. 

Demographic Dividend: A Window That Won’t Stay Open Forever 

India currently benefits from a large working-age population (15–64 years)—approximately 68% of its 
total population. This demographic dividend provides an opportunity for sustained economic growth—
but only if it is backed by robust investments in employment, healthcare, and education. 

Meanwhile, India’s ageing population is steadily growing: 

 Life expectancy: 71 years (men), 74 years (women) 

 Current elderly population: 7% 

 Expected to rise significantly in the coming decades 

The burden of elderly care, along with declining fertility, demands long-term planning in social security, 
healthcare infrastructure, and retirement systems. 

The Real Issue: Fertility Intentions, Not Just Fertility Rates 

The UNFPA warns that the true crisis is not overpopulation or underpopulation, but the inability of 
individuals to achieve their desired fertility. The focus must shift from controlling numbers to protecting 
reproductive rights and enabling informed, supported choices about family life. 

This rights-based perspective emphasizes: 

 Reproductive agency 

 Access to contraception and fertility counselling 

 Support for women and couples to balance work and family 

Policy Priorities for a Changing India: 

To navigate its demographic shift effectively, India must recalibrate its population policies toward a 
people-first, rights-based approach. Critical policy directions include: 

 Promoting women’s participation in the workforce 

 Expanding childcare and eldercare support systems 

 Reforming workplace norms to ease the economic pressure of parenting 
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 Ensuring universal access to quality reproductive healthcare 

The much-awaited 2027 Census, postponed from 2021, will be essential in understanding these evolving 
trends and crafting informed responses. 

Conclusion: From Numbers to Choices 

India is entering a new demographic era—marked by lower fertility, an ageing population, and shifting 
social dynamics. Rather than a cause for alarm, this moment offers an opportunity to build a future 
centered on empowerment, equality, and sustainability. 

 
  
2  

 

Context: The National Highways Authority of India (NHAI) has made a 
landmark announcement by unveiling its first-ever “Asset Monetisation 
Strategy for the Road Sector”. This strategic framework marks a significant 
step towards transforming public infrastructure into sustainable sources of 
private investment and long-term revenue. 

Understanding Asset Monetisation: 

Asset Monetisation, also known as capital recycling, is a global best practice in public asset management. 
It involves granting a limited-period license or lease of a government-owned asset to private entities in 
exchange for upfront or periodic returns. The objective is to unlock capital tied up in existing assets and 
reinvest it in creating new infrastructure, thereby initiating a virtuous investment cycle. 

Key Highlights of NHAI’s Monetisation Efforts: 

Through innovative models such as Toll-Operate-Transfer (ToT), Infrastructure Investment Trusts 
(InvITs), and securitisation of toll revenues, NHAI has already raised over 1.4 lakh crore, covering more 
than 6,100 km of National Highways. These initiatives are a core part of the National Monetisation 
Pipeline (NMP). 

Core Pillars of the Strategy 

1. Value Maximization– Aims to develop a structured approach to identify and auction high-potential 
assets, ensuring maximum returns for the government. 

2. Transparency – Seeks to embed clear and codified processes to enhance transparency within 
NHAI and improve investor confidence. 

3. Market Development - Focuses on broadening the investor base by attracting institutional and 
retail investors.– Promotes stakeholder engagement to build awareness and strengthen credibility 
of the monetisation process. 

Monetisation Models at Work: 

1. Infrastructure Investment Trusts (InvITs): 

 Introduced in 2014 and regulated by SEBI, InvITs are pooled investment vehicles. 

 How it Works: 

o NHAI transfers revenue-generating road assets to a trust. 

o Investors purchase units and earn returns via toll revenue. 

o Operated by an Investment Manager (focused on returns) and a Project Manager (focused 
on asset upkeep). 

  NHAI Unveils Its First Asset Monetisation Strategy for the Road Sector 
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2. Toll-Operate-Transfer (ToT) Model: 

 Launched in 2016, this is a Public-Private Partnership (PPP) initiative. 

 How it Works: 

o Private entities pay an upfront lump sum for the right to operate and collect tolls from 
already completed highways. 

o They are also responsible for maintenance and operations throughout the concession period. 

3. Securitisation of Toll Revenues: 

 This involves using future toll income to raise immediate funds. 

 How it Works: 

o NHAI sets up a Special Purpose Vehicle (SPV) and uses expected toll revenues as collateral 
to raise capital. 

o Example: The Delhi-Mumbai Expressway SPV successfully raised over 40,000 crore using 
this model. 

Strategic Way Forward: 

 Expanding Scope: NHAI plans to include more highway and expressway projects under its 
monetisation umbrella. 

 Building Investor Confidence: Through policy clarity, transparency, and regulatory consistency, 
NHAI seeks to attract long-term private participation. 

 Institutional Strengthening: Emphasis will be placed on enhancing internal capacity, project 
design, and deal structuring capabilities to manage complex monetisation models. 

About NHAI: The Backbone of India’s Highway Infrastructure 

 Established in 1995, the National Highways Authority of India is an autonomous body functioning 
under the Ministry of Road Transport and Highways (MoRTH). 

 It was constituted under the NHAI Act of 1988 with a clear mandate to develop, manage, and 
maintain the National Highway network across the country. 

 As of 2025, NHAI manages over 1.45 lakh kilometers of highways, making it one of the largest 
infrastructure managers globally. 

Additional Insight: 

 India’s National Monetisation Pipeline (NMP), launched in 2021, aims to monetise 6 lakh crore 
worth of brownfield assets across various sectors by FY 2025. 

 The road sector alone contributes approximately 27% of the total target, making it the largest 
contributor to the pipeline. 

 Global institutions such as the World Bank and Asian Development Bank have shown interest in 
India’s monetisation model due to its potential to bridge infrastructure financing gaps. 

Conclusion: 

The unveiling of NHAI’s first Asset Monetisation Strategy signifies a bold move towards making India’s 
infrastructure self-sustaining. By marrying institutional efficiency with private capital, the strategy lays 
down a robust roadmap for future-ready highways, economic growth, and investor-driven development. 
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Context: While overall juvenile crime in India has declined, a disturbing surge 
in violent acts committed by minors has come to light. According to NCRB data 
(2023), the number of juveniles in conflict with the law dropped from 37,402 in 
2017 to 33,261 in 2022, but the share of violent offences rose significantly—
from 32.5% in 2016 to 49.5% in 2022. 

Nature and Spread of Violent Juvenile Offences: 

These violent crimes include murder, rape, grievous hurt, robbery, arson, assault, and dacoity, and do 
not cover non-violent acts such as theft or fraud. 

Key insights from the regional data: 

 Madhya Pradesh leads with 20% of such crimes (2017–2022) 

 Followed by Maharashtra (18%), Rajasthan (9.6%), Chhattisgarh (8.4%), Delhi (6.8%), and 
Tamil Nadu (5%) 

 Central and Eastern India are emerging as hotbeds of juvenile violence, while states like Odisha 
record only 10% violent juvenile crimes, showing regional disparity 

Underlying Causes of Rising Juvenile Violence: 

The spike in brutal crimes by adolescents is rooted in complex socio-economic and psychological factors: 

 Digital overexposure: Young minds are being shaped by violent online content, including incel 
ideologies, cyberbullying, and online extremism 

 Social media misuse: Leads to emotional desensitisation, imitation of violent acts, and poor 
impulse control 

 Neglect and broken families: Lack of parental support and guidance during critical developmental 
years creates emotional voids 

 Poverty and unemployment: Absence of educational and vocational opportunities for youth in 
marginalized areas pushes them towards gang culture 

 Substance abuse: Easy access to alcohol, drugs, and inhalants fuels aggressive and impulsive 
behaviour among teens 

Government Measures: Progress and Pitfalls 

Several initiatives have been introduced, yet their implementation remains patchy: 

 Juvenile Justice (Care and Protection of Children) Act, 2015: Allows juveniles aged 16–18 to be 
tried as adults for heinous crimes, but only after a preliminary assessment by the Juvenile Justice 
Board 

 Integrated Child Protection Scheme (ICPS): Aims to provide preventive and rehabilitative 
support, including family counselling and shelter 

 Digital safety drives: CBSE, NCERT, and the Ministry of Education have launched awareness 
campaigns on online safety, grooming, and addiction 

Challenges Undermining Juvenile Justice: 

Despite strong legislative frameworks, the system faces critical hurdles: 

 Underfunded and overburdened Juvenile Justice Boards and Child Welfare Committees 

 

  Surge in Juvenile Violence in India: A Growing Concern 
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 Poor rehabilitation infrastructure and lack of mental health professionals 

 Social stigma that prevents effective reintegration of reformed juveniles 

 Absence of gender-specific data, especially regarding girls involved in or impacted by juvenile 
crime 

What Needs to Be Done? 

A multi-pronged approach is required to address the issue: 

 Early intervention in schools: Introduce mandatory psychological counselling, life skills training, 
and emotional intelligence education 

 Juvenile justice reforms: Enhance funding, infrastructure, and specialized training for justice 
board members 

 Tailored rehabilitation: Create individualised care plans, offering mental health support, 
vocational training, and family reintegration 

 Community-based strategies: Engage local NGOs, youth mentors, and religious/community 
leaders to prevent crime at the grassroots level 

 Restorative justice models: Focus on healing and rehabilitation rather than retribution 

 Digital regulation and literacy: Introduce strict age-appropriate content guidelines and educate 
teens on safe online practices 

 Data-driven policymaking: Develop region-wise, age-wise, and gender-disaggregated data to 
implement targeted interventions 

Global Perspective: 

India is not alone. Countries like the United States, Brazil, and South Africa have also experienced similar 
surges in violent juvenile crime. However, Norway and Japan have succeeded in reducing juvenile violence 
through strong rehabilitation models, family support systems, and community integration efforts. 

Conclusion: 

The rising tide of juvenile violence in India signals deeper systemic cracks in our social, familial, and 
digital environments. Punitive measures alone cannot deter young offenders—the focus must shift to 
prevention, care, and reformation. Ensuring that every child receives emotional support, digital 
awareness, educational opportunities, and a path to reintegration is the only sustainable way to curb 
this alarming trend. 

 

 

   

Context: In a recent move that has stirred interstate tensions, the 

Andhra Pradesh government has banned the entry of Totapuri 

mangoes from other states into Chittoor district, a major mango hub. 

This decision has sparked objections from Karnataka, where Totapuri 

cultivation is also widespread. The restriction is seen as an attempt to 

protect local farmers and mango processing industries, but it has 

also triggered concerns about market competition and supply chain 

disruptions. 

 

  Totapuri Mangoes: The Iconic South Indian Fruit Facing Fresh Borders Dispute 
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About Totapuri Mangoes: A Juicy South Indian Favorite 

The Totapuri mango, often recognized by its distinct beak-like tip (inspired by the "tota" or parrot), is a 

signature mango variety of South India. It is cultivated primarily in the Chittoor district of Andhra 

Pradesh, as well as in border regions of Karnataka and Tamil Nadu. 

Other Names: 

 Ginimoothi 

 Sandersha 

 Banglora 

Known for its elongated shape, fibrous pulp, and tangy-sweet taste, Totapuri is not typically eaten ripe 

like Alphonso or Banganapalli. Instead, it is valued for its juice and pulp, making it the preferred variety 

for processed mango products such as: 

 Mango drinks (e.g., Maaza, Frooti) 

 Concentrates and squashes 

 Mango puree exports 

Climatic and Soil Requirements: 

Totapuri mangoes flourish in specific agro-climatic conditions, making certain regions of South India 

especially suited for their cultivation: 

 Soil: Prefers well-drained loamy soils with a neutral to slightly acidic pH 

 Climate: Thrives in tropical climates with moderate to high temperatures, and a defined dry spell 

before flowering 

This climate profile makes southern peninsular India ideal for Totapuri farming. 

Nutritional Benefits of Totapuri Mangoes: 

Totapuri mangoes are not just delicious—they’re also nutrient-rich, offering a range of health benefits: 

 Vitamin C: Boosts immunity, aids in iron absorption, and promotes skin health 

 Vitamin A: Essential for eye health and supports the immune system 

 Minerals: Contains potassium, calcium, and magnesium, important for heart function, bone 

strength, and muscle activity 

 Antioxidants: Helps fight free radicals, supports cell repair, and slows down skin aging 

Economic Significance and Market Reach: 

Totapuri mangoes are a backbone of India’s mango processing industry. A significant share of India’s 

mango pulp exports—especially to the Middle East, Europe, and the U.S.—comes from Totapuri. The fruit 

is harvested in bulk, making it ideal for: 

 Agro-industrial processing 

 Juice manufacturing 
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 International trade 

Chittoor district alone processes hundreds of thousands of metric tonnes of mangoes each year, with 

Totapuri accounting for a large portion of the supply. 

Conclusion: The Totapuri mango is more than just a summer delight—it's a cornerstone of South India's 

agricultural economy and a vital ingredient in India’s global fruit export identity. As Andhra Pradesh and 

Karnataka navigate the current trade tensions, it’s crucial that interstate cooperation prevails to ensure 

farmers, industries, and consumers all continue to benefit from this beloved and versatile mango variety. 

 

 
  

 

Context: The Bureau of Civil Aviation Security (BCAS), functioning under the 
Ministry of Civil Aviation, has recently revoked the license of Celebi 
Aviation, a Turkish ground-handling firm operating at several major Indian 
airports. 

The decision, rooted in “national security concerns,” comes after Turkey’s 
open support for Pakistan following India’s Operation Sindoor, which was 
launched in retaliation to the Pahalgam terror attack. 

This move highlights India’s firm stance on aerospace security, particularly in the backdrop of evolving geo-
strategic dynamics. 

Legal Framework Governing Aviation Licensing: 

The action is backed by provisions in India’s aviation security regulations: 

 Aircraft Rules, 1937 (under the Bharatiya Vayuyan Adhiniyam, 2024): Specifically, Rule 92 
mandates that ground-handling agencies must obtain government clearance to operate in India. 

 Aircraft Security Rules, 2022 (Rules 11 and 12): These empower the Director General of BCAS to 
suspend or cancel licenses based on non-compliance or national security threats. 

What Is the Bureau of Civil Aviation Security (BCAS)? 

The BCAS serves as India’s apex regulatory authority for civil aviation security. Headquartered in New 
Delhi, it is led by an officer of the rank of Director General of Police (DGP). 

 Origin: Established as a cell within DGCA in January 1978 following recommendations from the 
Pande Committee, it was upgraded to an independent department under the Ministry of Civil 
Aviation in 1987. 

 Functions: 

o Lays down aviation security standards in line with Annex 17 of the Chicago Convention. 

o Oversees implementation, inspection, and training programs. 

o Conducts surprise checks, mock drills, and security audits across Indian airports. 

 DGCA vs. BCAS: 

o While BCAS handles security, the Directorate General of Civil Aviation (DGCA) regulates 
air transport services, safety, and airworthiness standards within India. 

International Context: ICAO & the Chicago Convention 

  BCAS Cancels Turkish Firm's License Over Security Concerns 
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The International Civil Aviation Organization (ICAO) is a UN specialized agency, founded in 1944 
through the Chicago Convention. India is one of its 193 member states. 

 ICAO’s Role: 

o Sets global standards for safe, secure, efficient, and environment-friendly air transport. 

o Provides frameworks for airspace sovereignty, aircraft registration, tax exemptions on 
aviation fuel, and air safety protocols. 

o Grants Nine Freedoms of the Air to facilitate international air traffic. 

 Headquarters: Montreal, Canada. 

India’s Key Initiatives in the Aviation Sector: 

India has launched several ambitious initiatives to expand and modernize its aviation ecosystem: 

 National Civil Aviation Policy, 2016: Focuses on affordability, connectivity, and private sector 
involvement. 

 UDAN (Ude Desh ka Aam Naagrik): Promotes regional connectivity by making air travel 
accessible to tier-2 and tier-3 cities. 

 FDI Reforms: Allows 100% Foreign Direct Investment (FDI) in sectors like air transport services 
and Maintenance, Repair, and Overhaul (MRO) facilities. 

 Infrastructure Upgrades: 

o Digi Yatra: Enables paperless travel and enhances passenger convenience. 

o NABH Nirman: Aims to expand airport capacity in line with growing demand. 

 Green Aviation Goals: 

o Airports like Delhi and Mumbai have achieved Level 4+ Carbon Accreditation. 

o 73 airports run entirely on green energy. 

o All new green field airports are being designed with net-zero emission targets. 

The State of India’s Aviation Industry: 

India today is among the top three domestic aviation markets globally, trailing only the United States 
and China. It accounts for 69% of South Asia’s air traffic, and is expected to become the third-largest air 
passenger market by 2030. 

 As of FY25 (up to Sept 2024): 

o Total passenger traffic: 196.91 million 

o Direct employment: Over 369,000 people 

o Total economic contribution: 

 USD 5.6 billion (direct) 

 USD 53.6 billion including tourism and linked industries 

 Nearly 1.5% of India’s GDP 

 Airport Growth: 

o In 2014, India had 74 operational airports. 

o By 2024, this number rose to 157, with a target of 350–400 airports by 2047. 

 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  34 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

Final Thoughts: 

The cancellation of Celebi Aviation's license underscores India's strong national security posture in the 
aviation sector. As the country ascends as a global aviation powerhouse, balancing growth, safety, and 
sovereignty remains critical. 

India's aviation journey is not just about connecting cities, but also about defending borders, empowering 
citizens, and leading sustainable innovation in the skies. 

 

 

Context: In a groundbreaking move towards digitizing the electoral 
process, Bihar is set to become the first Indian state to introduce 
mobile-based e-voting in its upcoming urban local body elections. This 
innovative initiative by the Bihar State Election Commission is poised to 
transform how citizens engage with the democratic process, making voting 
more accessible, secure, and user-friendly. 

The e-voting system, scheduled for rollout later this month, will allow 
voters to cast their ballots through Android-based mobile applications—a major milestone in India’s 
journey toward electoral modernization. 

Key Features of Bihar’s E-Voting System: 

1. Mobile-Based Voting: The system uses two specialized Android apps—one developed by the Centre 
for Development of Advanced Computing (C-DAC) and the other by the Bihar State Election 
Commission. The apps will be available for verified voters to cast their votes remotely. 

2. Advanced Security Protocols: Security is at the heart of this system. It incorporates: 

 Blockchain technology to ensure tamper-proof data storage 

 Liveness detection to verify that a real person is casting the vote in real time 

 Facial recognition and matching to confirm the voter's identity, including live scans and photo 
comparisons 

3. Transparent Audit Mechanism: Like the VVPAT system used with EVMs, Bihar’s e-voting platform will 
maintain an audit trail, enabling vote tracking and verification. This ensures accountability and 
transparency, boosting public trust in the system. 

Why E-Voting Matters: The Advantages 

1. Greater Accessibility: This system empowers traditionally underrepresented groups such as: 

 Migrant workers 

 Senior citizens 

 Persons with disabilities 

 Voters living in remote or urban-transit areas 

2. Youth Engagement: With India's youth making up over 50% of the electorate, mobile e-voting 
appeals to their digital fluency, encouraging first-time voters to participate and build a lifelong habit 
of voting. 

3. Boosting Voter Turnout: By eliminating the need to travel to polling booths, this system could 
significantly increase voter turnout, especially in urban areas where daily life is fast-paced and often 
mobility-restricted. 

  Bihar Pioneers E-Voting for Urban Elections: A Leap Towards Digital Democracy 
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4. Eco-Friendly Option: E-voting can potentially reduce the use of paper ballots, printed lists, and 
manual resources, making elections more sustainable and cost-efficient over time. 

Challenges and Concerns: 

Despite its promise, e-voting raises several valid concerns: 

 Cybersecurity Risks: Vulnerabilities to hacking, data breaches, and system manipulation remain 
key issues. 

 Digital Divide: Those without smartphones, internet access, or digital literacy—often the elderly and 
rural poor—may face exclusion. 

 Coercion and Privacy Issues: Voting from home or shared spaces may compromise the secrecy and 
freedom of individual choices. 

 Legal and Logistical Readiness: There’s a need for clear legal frameworks, robust grievance 
redressal systems, and voter education campaigns to support this shift. 

Global Context: E-Voting Around the World 

Countries like Estonia have already successfully implemented nationwide internet voting (i-voting) since 
2005, with robust security protocols and high public trust. Switzerland and Canada have also experimented 
with online voting in select regions. Bihar’s step aligns with global trends in making elections digital, 
inclusive, and forward-looking. 

Conclusion: A Bold Step Towards Electoral Innovation 

Bihar’s adoption of mobile-based e-voting is a historic initiative that could serve as a blueprint for the rest 
of the country. If implemented effectively, it can revolutionize the electoral landscape by making it more 
inclusive, efficient, and future-ready. 

However, the real test lies in ensuring cybersecurity, accessibility, and voter confidence. With the right 
safeguards, Bihar's model could herald a new era of digital democracy in India, where every eligible citizen 
has the power to vote anytime, anywhere—securely and confidently. 

 

 
 

Context: According to a recent report by the Association for 
Democratic Reforms (ADR), a significant number of political parties 
failed to comply with mandatory regulations regarding the disclosure of 
election expenditures after the 2024 General Elections. Parties delayed 
filing their statements to the Election Commission of India (ECI) by 
anywhere from 1 to 232 days, while some did not file at all. 

As per current norms, parties must submit their election expenditure 
reports within 90 days for general elections and 75 days for assembly elections. The widespread non-
compliance has sparked growing concerns about the transparency, legality, and ethical standards of 
political financing in the country. 

The High Cost of Power: Elections That Break the Bank 

The 2024 Lok Sabha elections became the most expensive democratic exercise in the world, with total 
spending estimated at an astronomical ₹1.35 lakh crore. This staggering figure not only reflects the rising 
cost of campaigning but also exposes the deep financial disparities among political players. 

 

  Political Financing in India: Soaring Costs, Shrinking Transparency 
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Wealth has increasingly become a decisive factor in electoral outcomes, pushing candidates without 
substantial financial backing to the margins and undermining democratic equity. 

Opaque Funding: The Black Hole of Donations 

One of the most pressing challenges in Indian political financing is the lack of transparency in funding 
sources. From 2004–05 to 2022–23, around 60% of the total donations received by the six major national 
parties came from undisclosed sources. Mechanisms like Electoral Bonds—now struck down by the 
Supreme Court—enabled anonymous contributions, making it nearly impossible for citizens to trace the 
origin of political funds. 

Unequal Playing Field: Funding Disparities Across Parties 

A sharp disparity in political funding continues to erode democratic competitiveness. In the 2024 elections, 
national parties alone secured over 93% of the total funds raised, leaving regional and smaller parties 
at a distinct disadvantage. This financial imbalance translates into unequal media visibility, outreach 
capacity, and organizational strength, ultimately skewing the electoral contest in favor of the wealthy and 
powerful. 

Spending Beyond Limits: The Illusion of Regulation 

Though the ECI prescribes spending limits—95 lakh for Lok Sabha candidates and 40 lakh for Assembly 
candidates—real spending far exceeds these thresholds. This is facilitated by: 

 Third-party campaigners 

 Shadow financing 

 Loopholes in the Model Code of Conduct 

Enforcement mechanisms remain weak, allowing candidates to bypass oversight with impunity. 

Did You Know? 

 India has no legal cap on how much a political party can spend on its overall campaign—only 
individual candidates are bound by limits. 

 The Supreme Court, in a landmark 2024 ruling, declared Electoral Bonds unconstitutional, citing a 
violation of the Right to Information under Article 19(1)(a) of the Constitution. 

 According to ADR, over 40% of sitting MPs in the current Lok Sabha have declared criminal cases, 
raising concerns about both financial and ethical integrity in politics. 

Conclusion: A Call for Comprehensive Reform 

India’s democracy, while vibrant in participation, is increasingly strained by the rising cost of elections 
and falling transparency in financing. The dominance of undisclosed money, non-compliance with 
financial reporting, and growing inequality in political capital call for urgent electoral and institutional 
reforms. 

Introducing real-time public disclosure of donations, strict penalties for non-compliance, and state 
funding of elections are among the many solutions proposed by experts to restore credibility, fairness, 
and transparency to India’s political landscape. 
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Context: The Ministry of Rural Development (MoRD) has released the Draft 
Registration Bill, 2025, seeking public suggestions and expert feedback. This 
significant reform intends to overhaul India's archaic land registration system, 
replacing the century-old Registration Act of 1908. 

Objective of the Draft Bill: 

The Draft Registration Bill 2025 is designed to modernize the registration 
of land and property documents through a citizen-friendly, digital-first framework. The bill aligns with 
the broader goals of Digital India and aims to ensure greater transparency, accountability, and ease of 
access in property registration. 

Key Features of the Draft Bill: 

 Modernized Registration Process: Enables both online and offline registration of property 
documents using Aadhaar or alternative identity proof, thereby enhancing inclusivity and ease of 
use. 

 Expanded Scope of Registration: Mandates the registration of previously unregistered documents 
like sale agreements, company mergers, and other legal transactions, bringing greater legal clarity 
to property dealings. 

 Simplified Optional Registration: Offers provisions for optional registration of certain 
documents, although finer details are yet to be clarified. 

 Strengthened Administrative Hierarchy: Introduces new roles like Additional Inspector General 
and Assistant Inspector General of Registration to support administrative efficiency. 

 Power to Cancel Illegal Registrations: Empowers the Inspector General to cancel registrations 
obtained through fraudulent or illegal means, with a 30-day appeal window for aggrieved parties. 

 Reduced Penalties: Lowers the maximum imprisonment term for offenses from 7 years to 3 
years, while still imposing monetary fines for violations. 

Challenges and Concerns: 

 Cybersecurity Risks: As digital infrastructure grows, concerns over data security, e-signature 
protection, and server vulnerabilities have surfaced. Experts emphasize the need for a robust 
cybersecurity framework to protect citizens' digital records. 

 Role of Common Services Centres (CSCs): Delegating registration tasks to CSCs, which handle 
complex tasks like stamp duty assessments and title transfers, could lead to inconsistencies and 
legal ambiguities due to lack of specialized training. 

Supporting Reforms and Allied Initiatives: 

Digital India Land Records Modernization Programme (DILRMP) 

 Revamped in 2016 as a 100% centrally funded scheme, this programme seeks to create an 
integrated land record system. 

 Aims include: 

o Real-time land data access 

o Reduced litigation and fraud 

o Elimination of redundant visits to registration offices 

  Draft Registration Bill 2025: A Step Towards Transparent and Digital Land Governance 
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o Better data sharing across departments 

o Support for policymaking and urban planning 

SVAMITVA Scheme: 

 Launched on April 24, 2020, it empowers rural citizens by providing a legal “Record of Rights” in 
Abadi areas of villages. 

 Uses drone and GIS technology for land mapping, helping property owners with: 

o Loan eligibility 

o Reduced boundary disputes 

o Economic empowerment under Atmanirbhar Bharat 

NAKSHA Programme: 

 A collaborative initiative with Survey of India, it focuses on urban land record digitization. 

 Targets challenges in rapid urbanization by offering verifiable, standardized, and accessible land 
data. 

Additional Insights: 

 Why It Matters: Over 66% of civil cases in India are related to land or property disputes. A modern 
registration system can drastically reduce this burden and enable faster, fairer dispute resolution. 

 Global Perspective: Countries like Estonia and Sweden have already implemented fully digital land 
registration systems, serving as successful models for India’s transformation. 

 Long-Term Vision: The Bill is expected to pave the way for blockchain-based land records, smart 
contracts, and AI-powered land analytics in the future. 

Conclusion: 

The Draft Registration Bill 2025 is a timely, progressive reform aimed at transforming India’s property 
registration landscape. By embracing digital tools, ensuring legal clarity, and promoting citizen 
convenience, this bill lays the foundation for a more transparent, efficient, and equitable land 
governance system. 
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Context: NITI Aayog has unveiled the third edition of its quarterly insights 

series Future Front, titled “India’s Data Imperative: The Pivot Towards 

Quality.” This critical document highlights the increasing urgency for high-

quality data to strengthen digital governance, build public confidence, and 

ensure efficient delivery of government services. 

India’s digital revolution—powered by platforms like UPI, Aadhaar, and 

Ayushman Bharat—has achieved unprecedented scale. But as these platforms mature, data quality has 

become not just a technical issue but a strategic national priority. 

Why High-Quality Data Matters Now More Than Ever: 

 

  NITI Aayog Champions a High-Quality Data Ecosystem for India's Digital Future 
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A single data error—a wrong digit in a bank account or a mismatched name—can result in serious 

consequences: 

 Disrupted pension payments 

 Misrouted subsidies 

 Excessive or duplicated welfare spending 

Such inaccuracies are not just clerical errors—they erode public trust and distort policymaking. 

The Cost of Poor Data Management: 

1. Fiscal Leakage: Welfare schemes suffer 4–7% in annual overspending due to errors, duplication, and 

fraudulent entries. 

2. Policy Distortion: Outdated or inconsistent data causes misalignment of schemes, leading to inefficient 

allocation of resources and delayed interventions. 

3. Erosion of Trust: When citizens experience claim rejections or mismatches in official records, 

confidence in public institutions declines. 

Key Structural Challenges Identified: 

 Systemic Design Flaws: Systems often reward speed over accuracy, leading to unreliable outputs. 

 Fragmentation of Data: Data lives in isolated silos, using incompatible formats, making integration 

and coordination difficult. 

 Outdated Legacy Systems: Many platforms lack features like validation mechanisms or audit 

trails. 

 Lack of Accountability: Absence of clearly defined data ownership results in blurred responsibility. 

 Rushed Implementation: Targets focused on volume over quality undermine trust and 

effectiveness. 

 Low Expectations: A culture where 80% accuracy is deemed “acceptable” has led to systemic 

complacency. 

Recommendations: Building a Resilient and Trusted Data Infrastructure: 

1. Institutionalize Data Stewardship: Designate data custodians at national, state, and district levels. 

Make data quality a shared responsibility across programme heads, IT departments, and field workers. 

A single point of accountability must ensure data integrity throughout its lifecycle. 

2. Incentivize Accuracy Over Speed: Shift focus from just meeting numerical targets to ensuring accuracy, 

completeness, and timeliness. Introduce error-rate tracking, and embed data quality metrics into 

programme performance reviews. 

3. Enable True Interoperability: Ensure systems across government departments can securely exchange 

and update data. This enhances the long-term value of public data and is foundational to the success of 

AI and analytics applications. 

The Road Ahead: A Cultural and Technological Reset 

India needs a paradigm shift in how data is viewed and managed. The report urges a transformation from 

mere data collection to active data stewardship. This calls for: 
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 Visible leadership commitment to underscore the importance of clean, trustworthy data 

 A national culture that values data integrity 

 Embedding data literacy and ethics into civil services training 

 Adoption of cutting-edge data governance frameworks, in line with global best practices (like the 

EU’s Data Governance Act and Singapore’s Smart Nation initiative) 

Fast Fact: 

According to the World Bank, over 60% of public sector projects globally face challenges due to poor 

data quality. India’s growing reliance on digital governance makes data credibility a critical pillar for 

national development. 

Conclusion: Clean Data is the New Infrastructure 

India’s development trajectory is increasingly driven by digital public infrastructure. But without accurate, 

reliable, and interoperable data, even the most advanced systems risk faltering. NITI Aayog’s call for a 

high-quality data ecosystem is timely, urgent, and foundational—not just for efficient governance, but also 

for fostering innovation, equity, and public trust in the digital age. 

 

  
5  

 

Context: At the Shanghai Cooperation Organisation (SCO) Defence 

Ministers’ Meeting held in Qingdao, China, India made a notable 

diplomatic move by refusing to sign the joint declaration. The reason 

cited was the absence of any reference to cross-border terrorism, 

particularly the recent terror attack in Pahalgam, Jammu and 

Kashmir. This decision led to the conclave concluding without a 

unified communique — a rare occurrence in multilateral diplomacy. 

Understanding the SCO: Origins and Evolution 

The Shanghai Cooperation Organisation (SCO) is a powerful Eurasian political, economic, and security 

alliance. It traces its roots back to 1996, when it began as the Shanghai Five, a bloc comprising China, 

Russia, Kazakhstan, Kyrgyzstan, and Tajikistan, focused on resolving border issues post-USSR 

disintegration. 

In 2001, with Uzbekistan's inclusion, the group evolved into the SCO. Over the years, its mandate expanded 

to address regional security threats, economic cooperation, and cultural connectivity. 

Today, the SCO consists of nine full members: 

 China, Russia, India, Pakistan, Iran, Belarus, Kazakhstan, Kyrgyzstan, Tajikistan, and 

Uzbekistan. 

India became a full member in 2017 and held the rotating chairmanship in 2023. 

SCO at a Glance: 

 Official Languages: Russian and Chinese 

  India’s Stand at the SCO Defence Ministers’ Meeting: A Strategic Assertion of Interests 
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 Observer States: Afghanistan and Mongolia 

 Key Bodies: 

o Council of Heads of States (CHS) – Top decision-making authority 

o SCO Secretariat – Based in Beijing 

o Regional Anti-Terrorist Structure (RATS) – Headquartered in Tashkent, Uzbekistan 

Collectively, SCO nations represent nearly 40% of the global population and contribute around 30% of 

global GDP. 

Why SCO Matters to India: 

1. Regional Security Cooperation: India utilizes the SCO platform to engage in counter-terrorism, 

intelligence sharing, and anti-extremism operations, particularly via the RATS mechanism. 

2. Strategic Leverage: With China and Pakistan as members, the SCO provides India a space to assert its 

perspectives and push back against anti-India narratives in a multilateral setting. 

3. Energy and Resource Diplomacy:  Central Asia’s rich reserves of oil, natural gas, and uranium are 

critical to India’s energy security. SCO ties bolster India's outreach in this region. 

4. Economic Integration: The SCO promotes economic collaboration, opening avenues for increased 

trade and investment, especially with landlocked Central Asian countries that India has historically 

found hard to access. 

5. Strategic Outreach in Eurasia: India’s participation supports its “Connect Central Asia” policy and is 

in alignment with the broader geopolitical vision of “SAGAR” – Security and Growth for All in the 

Region. 

Challenges India Faces in SCO: 

 China-Pakistan Nexus: Their strong bilateral bond can undermine India’s interests and limit its 

ability to shape regional security dialogues. 

 Geopolitical Tensions: Border disputes with China and hostility with Pakistan often spill into the 

SCO domain, hindering constructive engagement. 

 Security-Centric Agenda: The SCO’s heavy focus on security comes at the cost of economic and 

developmental priorities, which India actively promotes. 

 Consensus-Based Decision Making: The need for unanimity slows down key policy decisions, often 

diluting strong positions—such as those on terrorism. 

India’s Refusal: A Diplomatic Signal 

India’s decision to opt out of the joint statement is a firm diplomatic message: it will not endorse 

documents that ignore its core security concerns, especially regarding state-sponsored terrorism. By 

highlighting the omission of the Pahalgam terror attack, India reasserts its zero-tolerance policy toward 

terrorism in global platforms. 

Conclusion: Despite institutional challenges, the SCO remains a critical forum for India to build 

partnerships in Eurasia, promote regional stability, and safeguard its economic and strategic interests. 

India’s active participation also serves as a geopolitical counterweight to Western blocs and China-centric 

groupings. 
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By holding its ground at Qingdao, India has reinforced its commitment to principled multilateralism—one 

that emphasizes security, sovereignty, and strategic clarity. 

 

 

  

Context: In a firm diplomatic stance, India has rejected the recent 
supplemental award issued by the Hague-based Court of Arbitration 
(CoA) concerning the Kishenganga and Ratle hydroelectric projects in 
Jammu and Kashmir. The court had claimed jurisdiction over disputes 
related to the design and implementation of these projects. However, India 
denounced the court as “illegally constituted” and lacking legal 
legitimacy, reiterating that its establishment violates the provisions of the 
Indus Waters Treaty (IWT). 

The Ministry of External Affairs (MEA) emphasized that India never consented to arbitration, which is a 
mandatory requirement under the treaty’s dispute resolution framework. 

Understanding the Indus Waters Treaty (IWT): 

Signed in 1960 between India and Pakistan, with the World Bank as a broker and guarantor, the Indus 
Waters Treaty governs the use of six rivers of the Indus basin. It is considered one of the most successful 
water-sharing agreements in the world, despite the strained political relationship between the two 
nations. 

The treaty outlines a three-tiered dispute resolution mechanism: 

1. Permanent Indus Commission (PIC) 

o Consists of one commissioner from each country. 

o Handles routine coordination, data sharing, and technical consultations. 

2. Neutral Expert Mechanism 

o For resolving technical differences. 

o Either party may request the World Bank to appoint a Neutral Expert, whose decision is 
binding. 

3. Court of Arbitration (CoA) 

o Can be set up only for legal disputes, requiring mutual agreement by both countries. 

o Its use is limited, as it challenges the treaty’s structured and sequential approach to conflict 
resolution. 

India Upholds Neutral Expert Route; Rejects Parallel Proceedings 

India has consistently supported the appointment of a Neutral Expert, especially on matters such as 
design specifications of the Kishenganga and Ratle projects. These include issues like freeboard levels, 
spillway designs, and pondage limits—technical in nature, and thus best resolved through expert review. 

However, Pakistan bypassed this process, first initiating the Neutral Expert route in 2015, then abruptly 
demanding arbitration in 2016. India strongly objected to this deviation, asserting that it violates the 
treaty’s spirit and procedure. 

 

  India Rejects Arbitration Court Ruling Under Indus Waters Treaty: Reasserts Treaty Integrity 
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In October 2022, the World Bank controversially initiated both the Neutral Expert process and a Court 
of Arbitration in parallel—an unprecedented and legally contentious move. India views this as a breach 
of the IWT’s single-track system for handling disputes. 

India’s Legal and Strategic Response: 

Following the CoA’s latest ruling, India restated that: 

 The court lacks legal standing, having been constituted without India's consent. 

 Its actions and decisions are “null and void” in India’s view. 

 India continues to participate actively in the Neutral Expert proceedings, which it deems 
legitimate and binding under the treaty. 

India also defended its decision to temporarily suspend certain treaty obligations after the Pahalgam 
terror attack in April 2024, in which 26 civilians lost their lives. The MEA termed this a sovereign action, 
allowed under international law, especially in response to acts of aggression and terrorism. 

Pakistan’s Strategy and India’s Counter-Position: 

India has accused Pakistan of misusing international legal forums to divert attention from its continued 
support for cross-border terrorism. The MEA described the CoA proceedings as a "legal charade at 
Pakistan’s behest" and made clear that resumption of treaty obligations hinges on Pakistan taking 
credible and irreversible steps to dismantle terror networks. 

The longstanding disputes over the Kishenganga (on the Jhelum River) and Ratle (on the Chenab River) 
projects center around engineering features that Pakistan claims may affect downstream flows—
allegations India denies, citing adherence to treaty terms. 

India Calls for Treaty Review Amid Changing Realities: 

In light of geopolitical shifts, security threats, and climate-induced hydrological changes, India has 
initiated a broader strategic recalibration of the Indus Waters Treaty: 

 Formal notices for treaty modification were issued to Pakistan in January 2023 and September 
2024. 

 India argues that the 1950s-era treaty needs updating to reflect 21st-century realities, including 
water security, terrorism, and environmental sustainability. 

 Experts also point out the need to integrate climate resilience and digital monitoring systems into 
the treaty's functioning. 

Did You Know? 

 The Indus Waters Treaty has survived three wars between India and Pakistan. 

 The Indus basin supports over 300 million people in both countries. 

 Kishenganga Project (330 MW) and Ratle Project (850 MW) are part of India’s broader push to 
harness hydropower in Jammu & Kashmir for clean energy and strategic leverage. 

Conclusion: A Pivotal Moment in India-Pakistan Water Diplomacy 

India’s rejection of the arbitration court ruling marks a critical turning point in the future of the Indus 
Waters Treaty. As legal, technical, and strategic challenges mount, the emphasis now shifts to modernising 
the treaty, defending sovereign interests, and ensuring that legal mechanisms are not misused for 
political ends. 
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GS Paper 3 – Environment, Biodiversity, and Disaster Management 

 
 

Context: One of the world’s most iconic and visually stunning glaciers, the Perito 

Moreno Glacier, located in Argentina's Santa Cruz Province, is currently 

crumbling at an alarming rate. Spanning a massive 250 square kilometers, this 

glacier is now succumbing to the impacts of global warming, placing a precious 

natural treasure at risk. 

Geographical Marvel in the Andes: 

 Also known as the "White Giant", the Perito Moreno Glacier lies in the Andes Mountains of South 

America, near the picturesque town of El Calafate. 

 It forms a significant part of Los Glaciares National Park, a UNESCO World Heritage Site renowned 

for its glacial beauty. 

 The glacier was formed during the last Ice Age, nearly 18,000 years ago. 

 It measures about 30 kilometers in length and rises 60 meters above the water surface, with an 

additional 120 meters below water — giving it a total height of 180 meters. 

A Critical Freshwater Reserve: 

Due to its vast size and constant ice flow, the Perito Moreno Glacier serves as one of the largest freshwater 

sources in Argentina. It is one of the few glaciers in the world that has remained relatively stable in recent 

decades — until now. 

Calving Events & Rising Concerns: 

Since 1917, the glacier has been known for its spectacular ice calving events, where massive chunks of ice 

break off and crash into the waters of Lake Argentino. These events produce deafening roars and dramatic 

visuals that have made the glacier a major tourist attraction. 

However, recent reports highlight a concerning acceleration in its disintegration, attributed primarily to 

rising global temperatures. The frequency and scale of ice calving are increasing, signaling an unsettling 

shift in the glacier's long-term health. 

Climate Change and Glacial Retreat: 

 The Perito Moreno Glacier is now joining the growing list of glaciers worldwide that are rapidly 

retreating. 

 Warmer atmospheric and oceanic temperatures are causing ice to melt faster than it can be 

replenished. 

 This not only endangers local ecosystems but also contributes to rising sea levels and the loss of 

freshwater reserves. 

Did You Know? 

 The glacier is one of only a few in the world that continues to advance, even as others retreat — a 

phenomenon that has puzzled scientists for decades. 

 

 

 
Perito Moreno Glacier: The 'White Giant' Faces Alarming Crumbling Amid Climate Change 
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 It plays a crucial role in maintaining regional hydrological balance. 

 The glacier forms a natural ice dam that periodically blocks the flow of water between parts of Lake 

Argentino, leading to dramatic ruptures when the pressure builds up — a spectacular event 

witnessed by thousands. 

A Call for Global Action: 

The crumbling of the Perito Moreno Glacier is more than a local tragedy — it is a global warning. It 

underscores the urgent need for climate action, sustainable tourism, and enhanced efforts to protect 

fragile ecosystems. As one of nature’s great spectacles begins to falter, the time to act on climate change is 

more pressing than ever. 

 
  

 

Context: In a major stride toward energy sustainability, Delhi’s Power 

Minister recently inaugurated a 20-MW Battery Energy Storage System 

(BESS) at Kilokari, South Delhi. This marks the launch of South Asia’s largest 

utility-scale battery storage project and also India’s first commercially 

approved energy storage system, signaling a significant leap in the nation’s 

clean energy transition. 

What is a Battery Energy Storage System (BESS)? 

Battery Energy Storage Systems are large-scale setups designed to store excess electricity, particularly 

from renewable energy sources like solar and wind, and release it when needed. These systems are key 

to making green power more dependable by balancing energy supply and demand. 

There are three primary types of BESS: 

 Battery modules (basic battery packs), 

 Pre-packaged systems (batteries with chargers, inverters), 

 Custom battery banks (assembled with various components). 

BESS can also feed surplus energy back into the main grid, boosting overall efficiency and resilience. 

Delhi’s Energy Storage System: A Regional Game-Changer 

The new BESS in Kilokari features a 40 MWh capacity, enhancing the city’s power infrastructure by: 

 Stabilizing the grid during peak demand 

 Reducing peak-hour stress 

 Integrating renewable energy into the power mix 

 Lowering power procurement costs 

This system uses Lithium Iron Phosphate (LFP) battery technology, prized for its thermal safety, long life, 

and stability — ideal for handling Delhi’s extreme climate. 

Why India Needs Battery Energy Storage Systems: 

 

  South Asia’s Largest Battery Energy Storage System Launched in Delhi 
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India is rapidly expanding its clean energy footprint and has committed to: 

 Achieving 500 GW of non-fossil fuel capacity by 2030 

 Reaching net-zero emissions by 2070 

Battery storage is essential for meeting these goals. Here’s why: 

Reliable Renewable Integration: 

BESS stores surplus energy (e.g., solar power during the day) and releases it during high-demand periods 

(like evenings or cloudy days), ensuring round-the-clock availability of green power. 

Reducing Grid Congestion & Curtailment: 

 By easing the burden on the grid and preventing wasteful energy curtailment, BESS ensures full 

utilization of renewable assets. 

Boosting 24x7 Renewable Power Tenders: 

 India is encouraging tenders for reliable, RTC (round-the-clock) green energy, where BESS helps 

compete with conventional coal-based sources. 

Supporting Electric Mobility: 

 With the rise of EVs, BESS can power fast-charging stations, reduce stress on urban grids, and even 

enable vehicle-to-grid (V2G) systems, where cars act as mobile storage units. 

Economic Growth & Innovation: 

 Under the 18,100 crore PLI scheme for Advanced Chemistry Cell (ACC) batteries, India is fostering 

domestic manufacturing, which can generate green jobs and stimulate technological innovation. 

The Road Ahead: 

 With projects like the Kilokari BESS, India is laying the foundation for a modern, flexible, and 

sustainable energy ecosystem. As the country moves toward a low-carbon future, such energy 

storage innovations will be vital for decarbonizing the power sector, promoting energy 

independence, and unlocking economic opportunities in clean tech. 

The inauguration of South Asia’s largest BESS isn't just a milestone for Delhi — it’s a symbol of India's clean 

energy ambitions and global leadership in energy transition. 

 
 

 

 Context: In a stunning revelation, scientists have uncovered a new species of 
frog, Amolops shillong, right within the bustling city limits of Shillong, the 
capital of Meghalaya. Nicknamed the Shillong Cascade Frog, this elusive 
amphibian had been hiding in plain sight—thriving in the city's urban forest 
patches and fast-flowing streams. 

About Amolops shillong: A Hidden Gem of Urban Wildlife 

Amolops shillong belongs to the Amolops genus, a group of stream-dwelling 

frogs known for their preference for rapid, clear water bodies. Unlike most new species discovered in 

  Amolops shillong: A Rare Urban Frog Discovered in the Heart of Meghalaya 
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remote wildernesses, this frog was found within walking distance of residential neighborhoods—a rarity 

in herpetology. 

 Habitat: Prefers fast-moving hill streams in urban forest fragments 

 Behavior: Highly adapted to waterfalls and cascades 

 Appearance: Part of a visually similar group, making identification challenging without genetic 

testing 

This species belongs to the Amolops indoburmanensis complex, a group of frogs so similar in appearance 

that they can only be distinguished through molecular analysis. 

A Close Relative with a Different Lifestyle: 

The Zoological Survey of India (ZSI) confirmed that Amolops shillong is closely related to Amolops siju, 

a species discovered in 2023 from the Siju Cave—deep in the limestone cave systems of Meghalaya. 

What sets A. shillong apart is its urban habitat. While A. siju prefers subterranean environments, A. 

shillong thrives in above-ground, fast-flowing watercourses, just kilometers from Shillong’s city center. 

A Biodiversity Hotspot in the City: 

This discovery highlights the importance of urban ecosystems and microhabitats in supporting rare and 

endangered species. The streams of Shillong are not just water sources—they are miniature ecosystems 

that harbor unique and fragile lifeforms. 

India’s Amolops Diversity: A Closer Look 

India now recognizes 20 species under the Amolops genus, with 16 species discovered within the 

country itself. Remarkably, 9 of these were identified in the last two decades, primarily from Northeast 

India, reinforcing the region’s status as a global biodiversity hotspot. 

Extra Insights: Why This Discovery Matters 

 Urban Biodiversity: A. shillong proves that even urban areas can host endemic species, 

challenging the notion that cities lack ecological importance. 

 Climate Indicators: Amphibians like A. shillong are sensitive to environmental changes and act as 

bioindicators for climate health and ecosystem integrity. 

 Conservation Urgency: Discovering such species in human-dominated landscapes calls for 

immediate conservation efforts to protect fragile urban ecosystems. 

Conclusion: A Wake-Up Call from the Streams of Shillong 

The discovery of Amolops shillong is more than just a new entry in the taxonomic records—it's a powerful 

reminder that nature continues to surprise us, even in the most unexpected places. As urbanization 

spreads, this small frog calls us to look closer, protect what remains, and recognize the hidden wildness in 

our cities. 
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Context: Recent landslides in parts of Northeast India and Karnataka have 
led to tragic loss of lives and widespread disruption. Triggered primarily by 
intense rainfall, these incidents have once again highlighted India’s growing 
vulnerability to land-related disasters, especially in hilly and ecologically 
sensitive regions. 

What is a Landslide? 

A landslide is a form of mass movement where soil, rocks, and debris move down a slope under the force 
of gravity. They can vary in scale and speed—from slow creeping earthflows to sudden, massive rockfalls. 

Landslides are broadly classified based on: 

 Type of movement: slides, flows, topples, falls, or lateral spreads. 

 Type of material: rock, debris, or earth. 

Causes of Landslides: Nature and Human Actions 

Natural Triggers: 

 Heavy Rainfall and Flooding 

 Earthquakes and volcanic activity 

 Undercutting of slopes by rivers or wave action 

 Weathering and soil saturation due to groundwater buildup 

Human-Induced Factors: 

 Deforestation and unregulated agriculture 

 Slope cutting and illegal construction 

 Road building, mining, and tunneling 

 Vibrations from heavy machinery or traffic 

India’s Landslide Hotspots: A Nation at Risk 

According to the Landslide Atlas of India by ISRO, India is among the top four landslide-prone countries 
in the world. 

 Nearly 12.6% of India’s geographical area—0.42 million sq. km—is landslide-prone (excluding 
snow-covered areas). 

 Northwest Himalayas contribute the most to landslide occurrences (66.5%), followed by: 

o Northeast Himalayas – 18.8% 

o Western Ghats – 14.7% 

States like Uttarakhand, Himachal Pradesh, Sikkim, Arunachal Pradesh, and Kerala face frequent 
threats due to fragile terrain and heavy monsoons. 

Government Strategies to Reduce Landslide Risks: 

National Landslide Risk Management Strategy (2019): 

A comprehensive approach that focuses on: 

 Hazard zonation mapping 

  Landslides Claim Lives in Northeast and Karnataka 
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 Real-time monitoring 

 Early warning systems 

 Capacity building for local bodies 

Landslide Risk Mitigation Scheme (LRMS) – by NDMA: 

 Offers financial and technical support for site-specific mitigation projects 

 Focuses on stabilisation of vulnerable slopes, construction of retaining walls, and drainage 
systems 

National Landslide Susceptibility Mapping (NLSM): 

 Aims to build a dynamic geodatabase for India 

 Helps in zoning landslide-prone areas, guiding urban planning and disaster preparedness 

Way Forward: Building Resilience Against Landslides 

1. Afforestation and eco-sensitive infrastructure in hilly regions 

2. Strict regulation of construction and mining in vulnerable zones 

3. Community awareness programs and disaster drills 

4. Investment in AI-based early warning systems and remote sensing technologies 

5. Integration of landslide preparedness into school curriculum and Panchayati Raj governance 
models 

Did You Know? 

 India witnesses over 20,000 landslide events every year, many of which go unreported. 

 The 2013 Kedarnath tragedy and the 2023 Sikkim floods were both aggravated by landslides. 

 NASA, ISRO, and World Bank have collaborated to develop Landslide Hazard Forecasting Tools for 
South Asia. 

Conclusion: A Call for Caution and Preparedness 

The recent landslides in the Northeast and Karnataka serve as a grim reminder of the growing 
environmental challenges facing India. With climate change increasing the frequency of extreme weather 
events, there is an urgent need to adopt sustainable development, robust risk assessment, and 
community-driven resilience planning. 

Proactive governance, technological innovation, and public participation hold the key to saving lives and 
securing fragile landscapes. 

 

 
 
 
Context: In a significant development for India’s birding community, a 

Kozhikode-based ornithologist has recorded the first-ever sighting of the 

rare migratory bird, the Caspian Gull (Larus cachinnans), in Kerala. This 

unexpected appearance marks a new milestone in the documentation of avian 

biodiversity in the region. 

Meet the Caspian Gull: A Rare Avian Wonder 

  Rare Sighting in Kerala: Caspian Gull Spotted for the First Time 
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The Caspian Gull is a large, monotypic, white-headed gull species and one of the least commonly 
observed gulls in India. Despite its wide range, it is often overlooked due to its close resemblance to the 
Steppe Gull, making accurate identification a challenge even for experienced birders. 

Preferred Habitat: 

This species prefers flat, low-lying areas near water bodies, especially during the breeding season. It 
typically nests: 

 Around steppe lakes 

 In semi-desert reservoirs 

 Along grassy or shrubby river islands 

 Near reedbed-covered lakes, mostly in Central Asia 

These habitats offer ideal conditions for nesting and feeding. 

Diet and Feeding Behavior: 

The Caspian Gull's diet is varied and opportunistic. It mainly feeds on: 

 Fish 

 Invertebrates like insects and mollusks 

 Occasionally scavenges on carrion and human waste in urban or coastal areas 

Its foraging habits make it adaptable to both natural and semi-urban environments. 

Migratory Route and Seasonal Movement: 

Although commonly found in Central Asia, the Caspian Gull winters in parts of northwestern India, such 
as Gujarat. Its traditional migratory path includes: 

 Breeding in regions near the Black Sea and Caspian Sea 

 Migrating through southern and eastern Kazakhstan, western China 

 Wintering in western India, the Persian Gulf, eastern Mediterranean, and parts of Africa 

Interestingly, in recent years, increasing numbers have been recorded wintering in northern and western 
Europe, including countries like Sweden, Denmark, and Norway. 

Conservation Status: 

According to the IUCN Red List, the Caspian Gull is classified as “Least Concern”, indicating a stable global 
population. However, sightings in southern India are extremely rare, making this Kerala observation 
noteworthy for conservationists and researchers. 

Did You Know? 

 The Caspian Gull was once considered a subspecies of the Herring Gull, but was reclassified as a 
distinct species due to genetic and morphological differences. 

 It exhibits regional plumage variations, which often complicate its field identification. 

 Gulls play a vital ecological role as natural scavengers, helping maintain the health of aquatic and 
coastal ecosystems. 

Conclusion: The sighting of the Caspian Gull in Kerala offers fresh data for ornithologists and highlights 
India’s importance as a migratory hub for birds from across Eurasia. This rare appearance is a reminder 
of the rich biodiversity in India and the need for continued research and conservation efforts to monitor 
avian migration patterns in the face of climate change and habitat loss. 
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Context: In a landmark step towards combating climate change, Tajikistan 
hosted the 1st United Nations International Conference on Glaciers’ 
Preservation in Dushanbe, in partnership with UNESCO and the World 
Meteorological Organization (WMO). This pivotal event led to the adoption of 
the Dushanbe Glaciers Declaration, underscoring the urgent need for collective 
global action to protect the world’s fast-disappearing glaciers. 

What Are Glaciers and Why Do They Matter? 

Glaciers are massive, slow-moving rivers of ice formed over centuries from accumulated and compacted 

snow. They are primarily found in polar regions—such as Antarctica, Greenland, and the Canadian 

Arctic—but also exist in high-altitude regions near the Equator, including the Andes and the Himalayas. 

Why Glaciers Are Crucial for Earth’s Ecosystems: 

1. Source of Freshwater: Only 3% of Earth’s water is freshwater—and an astonishing 70% of this is 

locked in glaciers. As they melt, glaciers provide a vital water source for billions of people, particularly 

in Asia. 

2. Sustaining River Systems: The Hindu Kush Himalayas (HKH) are often called the "Water Tower of 

Asia." They feed ten of Asia’s major river systems and contribute nearly 40% of the Indus River’s annual 

flow. 

3. Climate Time Capsules: Glaciers act as natural archives, preserving climate records going back up to 

800,000 years. Scientists study glacial ice cores to understand historical shifts in Earth’s temperature 

and atmospheric composition. 

4. Monsoon Regulation: The temperature contrast between the Himalayan glaciers and the Indian 

Ocean plays a vital role in driving the Southwest Monsoon, which is critical for agriculture in the Indian 

subcontinent. 

Glaciers in Peril: Global Warnings: 

 Nepal recently lost the Yala Glacier in the Langtang region due to rapid melting. 

 Venezuela has now become the second country after Slovenia to lose all its glaciers—raising alarms 

for tropical glacier preservation. 

Initiatives to Safeguard Glaciers: 

National Efforts (India): 

 National Mission for Sustaining the Himalayan Ecosystem (NMSHE): Focuses on protecting the 

fragile Himalayan environment and its biodiversity. 

 Centre for Cryosphere and Climate Change Studies: Researches glacier dynamics and climate 

interactions. 

 Glacial Lake Outburst Flood (GLOF) Risk Mapping: Assesses and mitigates risks associated with 

sudden glacial lake floods. 

Global Measures: 

 International Year of Glaciers' Preservation – 2025: Declared to increase global awareness. 

  Global Action for Glacial Protection: Tajikistan Hosts Historic UN Conference 
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 Decade of Action for Cryospheric Sciences (2025–2034): Promotes long-term scientific study and 

policy action. 

 International Centre for Integrated Mountain Development (ICIMOD): A regional 

intergovernmental body fostering sustainable development in mountain regions, especially in the 

Hindu Kush Himalayas. 

Did You Know? 

 Tajikistan is home to over 8,000 glaciers, and the Fedchenko Glacier is the largest in the world 

outside the polar regions. 

 The Himalayas alone store more freshwater than all the lakes and rivers in Southeast Asia 

combined. 

Conclusion: A Race Against Time 

The Dushanbe Conference and the adoption of the Dushanbe Glaciers Declaration mark a turning point in 

global cryospheric conservation. As climate change accelerates glacier retreat, preserving these frozen 

reservoirs is not just about saving ice—it’s about securing water, food, climate stability, and life itself for 

future generations. 

 

 
 
 
 

Context: India is experiencing an alarming rise in extreme heatwaves, with 2024 
and early 2025 registering record-breaking temperatures and early onset of 
heatwave conditions. These high temperatures are not only a climate crisis but 
also a labour and economic challenge for the nation. 

Understanding Heatwaves: What Are They? 

A heatwave is defined as a period of abnormally high temperatures relative to a 
region’s climatic norms. 

 For plains, a heatwave is declared when temperatures reach 40°C or more. 

 For hilly regions, the threshold is 30°C or more. 

 The severity increases with humidity, wind conditions, and duration of the heat event. 

Economic and Social Impacts of Heatwaves: 

Productivity Loss: 

 According to the International Labour Organization (ILO), India lost approximately $100 billion 
in productivity due to heat-induced disruptions. 

 Outdoor and informal workers—such as farmers, construction workers, delivery personnel, 
and street vendors—are the worst hit. 

 The World Bank reports that 75% of India’s workforce—around 380 million people—are 
employed in heat-exposed sectors. 

Agriculture and Food Security: 

 

  Rising Heatwaves Threaten Labour Productivity and Economic Stability in India  
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 Crop yields decline dramatically with rising temperatures; for example, wheat yields reduce by 
5.2% for every 1°C increase. 

 Heat stress affects livestock productivity, decreasing milk output and increasing mortality. 

Urban Heat Island Effect: 

 Cities experience higher nighttime temperatures due to concrete structures trapping heat. 

 Poor ventilation, lack of green spaces, and overcrowded housing worsen the urban heat burden, 
especially in Tier-II and Tier-III cities. 

Geographic Vulnerability: 

 A CEEW report highlights that 57% of Indian districts face high heatwave risk. 

 Delhi, Rajasthan, Tamil Nadu, and Uttar Pradesh are among the most vulnerable states. 

Government Interventions and Gaps: 

Policy Measures: 

 Heat Action Plans have been launched at city and state levels, guided by NDMA protocols. 

 Measures include: 

o Water kiosks and shaded shelters 

o Urban greening initiatives 

o Public awareness campaigns 

o Early warning systems (e.g., SMS alerts) 

Model Initiatives: 

 Chennai has pioneered mapping urban heat islands to guide climate-resilient urban planning. 

Challenges in Rural India: 

 Rural areas lack adequate healthcare, cooling infrastructure, and heat monitoring systems. 

 Vulnerable populations, especially daily-wage earners and marginal farmers, are underprotected. 

What Experts Recommend: 

 Heat Insurance: Insurance schemes to protect income for workers affected by heat-related job 
disruptions. 

 Compensation Models: Structured support for lost wages during heat advisories and shutdowns. 

 Resilient Urban Development: Long-term investments in green buildings, cool roofs, tree cover, 
and sustainable city planning. 

 Healthcare Readiness: Strengthening emergency medical services in heat-prone districts. 

 Data-Driven Heat Risk Mapping: Real-time data analytics and AI can improve heatwave 
forecasting and resource allocation.Conclusion: A Call for Urgent and Equitable Climate Action 

The rising frequency and intensity of heatwaves in India is a clear indication of the escalating climate 
crisis. Beyond being a health hazard, it is a major threat to economic productivity, food security, and 
social equity. 

To safeguard its workforce and sustain its growth, India must adopt a comprehensive heat resilience 
strategy that blends short-term emergency response with long-term climate-smart planning. Inclusive, 
data-driven, and people-centric solutions will be key to weathering the heat in the decades ahead. 
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Context: The Central Government has unveiled an ambitious plan to restore 
the ecological integrity of the Aravalli mountain range by developing a 
dense green cover under the Aravalli Green Wall Project. This initiative 
spans nearly 700 km from Gujarat to Delhi, aiming to combat land 
degradation, halt desertification, and strengthen climate resilience in the 
region. 

Aravalli Range: India’s Oldest Fold Mountains 

The Aravalli Range, estimated to be around 670 million years old, holds the distinction of being the oldest 
mountain range in India and one of the oldest fold mountains on Earth. In contrast to the younger 
Himalayas, the Aravallis have stood for hundreds of millions of years, shaping the geological and 
ecological history of the Indian subcontinent. 

 Length: Approximately 692 km (430 miles), running northeast from Gujarat through Rajasthan 
and Haryana, and terminating in Delhi. 

 Topography: Characterised by rugged hills, rocky outcrops, and sparse vegetation. 

 Function: Acts as a natural barrier against the expansion of the Thar Desert, plays a pivotal role in 
climate moderation, supports biodiversity, and serves as a watershed for several rivers. 

Geological Formation and Structure: 

 Formed during the Proterozoic Eon, the Aravallis emerged through orogenic (mountain-building) 
processes caused by tectonic collisions. 

 Composed primarily of metamorphic rocks, especially granite, gneiss, and schist. 

 The range is a remnant of a prehistoric mountain system that has been heavily eroded over time. 

 Aravalli rocks have also yielded marine fossils, such as trilobites and brachiopods, indicating the 
region’s ancient undersea origins. 

Key Ecological and Cultural Highlights: 

Peaks and Divisions: 

 Guru Shikhar in Mount Abu is the highest point (1,722 meters), named after Dattatreya, an 
incarnation of Vishnu. 

 Dilwara Peak, also in Mount Abu, is the second-highest peak and home to the Dilwara Jain 
Temples, known for their marble architecture and historical significance. 

 The range is divided into: 

o Sambhar–Sirohi Ranges: Higher elevations with peaks like Guru Shikhar. 

o Sambhar–Khetri Ranges: Comprising three discontinuous ridges. 

Water FeaturesS 

 Notable rivers originating or passing through the Aravallis include: 

o Sabarmati 

o Luni 

o Banas (a tributary of Yamuna) 

 

  Aravalli Range: India's Ancient Shield and Ecological Guardian 
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 Important lakes: Sambhar Lake, Nakki Lake, Ana Sagar Lake. 

 Scenic waterfalls: Bhimlat, Kumbhalgarh, and Chitrakoot. 

Biodiversity and Environmental Role: 

 Aravallis act as a green corridor, connecting biodiversity hotspots like the Western Ghats and the 
Himalayas. 

 The forested areas shelter leopards, jackals, hyenas, and several bird species. 

 The range is key to controlling air pollution, particularly in the Delhi-NCR region, by serving as a 
windbreak and dust filter. 

Mineral Wealth and Economic Significance: 

 The Aravalli region is rich in mineral resources, including: 

o Copper 

o Zinc 

o Lead 

o Marble 

 This mineral wealth has historically supported mining industries, especially in Rajasthan, though 
unsustainable practices have also contributed to environmental degradation. 

Conservation Challenges and Restoration Efforts: 

 Illegal mining, urbanisation, and deforestation have caused massive ecological damage, 
threatening the region’s sustainability. 

 The Aravalli Green Wall is inspired by Africa's Great Green Wall Project, aiming to revive 
degraded lands, enhance carbon sequestration, and promote eco-tourism. 

 Experts suggest integrating community participation, strict enforcement of mining regulations, 
and sustainable livelihood generation to ensure long-term success. 

Conclusion: A Legacy Worth Preserving 

The Aravalli Range is not just a relic of geological antiquity but a living ecosystem, cultural heritage site, 
and a climate ally for modern India. Efforts like the Aravalli Green Wall Initiative signal a renewed 
commitment to protect this vital natural asset, ensuring it continues to serve future generations as a green 
shield in an era of accelerating environmental change. 

 
  
6  

 

Context: India’s rapid urbanisation, coupled with a strong solar 
manufacturing base, is opening up massive potential for the adoption of 
Building-Integrated Photovoltaics (BIPV)—a technology that blends 
solar energy generation directly into building architecture. With a push 
for sustainability and clean energy, experts believe that BIPV could 
transform how India powers its cities. 

What Is BIPV? 

Building-Integrated Photovoltaics (BIPV) involve the seamless incorporation of photovoltaic (solar) 
cells into the structural elements of buildings. Unlike traditional rooftop solar panels, BIPV becomes a 

  Powering Cities Through Architecture: India’s Opportunity with Building-Integrated Photovoltaics (BIPV) 
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functional part of the building envelope, replacing materials like glass, concrete, or tiles. 

These integrated systems are installed on: 

 Façades 

 Glass panels and skylights 

 Balconies and railings 

 Roofs and shading elements 

 Cladding and curtain walls 

Key Advantages of BIPV Technology: 

 Design Versatility: BIPV can be custom-designed to match the aesthetics of any structure — with 

choices in color, transparency, and shape, allowing architectural creativity and energy 

efficiency to go hand in hand. 

 Thermal Performance: Semi-transparent BIPV panels reduce heat gain, decreasing the load on air 

conditioning systems and improving overall energy efficiency. 

 Space-Efficient Energy Generation: In dense urban environments where rooftop space is limited, 

BIPV enables power generation from vertical surfaces like walls and balconies. For instance, a south-

facing façade can generate up to four times more electricity than a conventional rooftop installation. 

 Integrated Energy Supply: Electricity generated is directly connected to the building’s power 

system, reducing dependence on grid power and cutting electricity costs. 

 Why BIPV Matters for India:  India’s future urban growth demands energy-smart infrastructure. 

With its fast-growing population, vertical expansion of buildings, and commitment to net-zero 

goals, BIPV presents a critical solution for sustainable cities. 

 The urban housing boom, especially in Tier-I and Tier-II cities, presents a golden opportunity 
for BIPV in high-rise residential and commercial complexes. 

 BIPV can also empower renters and apartment dwellers without rooftop access — a concept 
already successful in Germany through balcony solar units. 

 BIPV supports India’s National Solar Mission and the broader climate action goals under 
the Paris Agreement. 

Barriers to Adoption in India: 

Despite the promise, BIPV penetration remains low due to: 

 High upfront installation costs 

 Low public awareness and lack of market education 

 Absence of dedicated policies and standardised technical guidelines 

 Dependence on imported components 

 Minimal inclusion in current building codes 

Unlocking the Potential: The Way Ahead 

India has an estimated 309 GW potential from BIPV in existing urban structures alone. Here's how the 
country can accelerate its BIPV journey: 

Policy and Regulatory Support: 

 Include mandatory BIPV provisions in building bye-laws and smart city planning. 
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 Extend existing schemes like PM-KUSUM and Solar Rooftop Yojana to include BIPV systems. 

 Adopt incentive models like South Korea, which offers up to 80% subsidy support for BIPV 
installations. 

Demonstration Projects: 

 Launch pilot BIPV projects in metro cities, public buildings, and transport hubs. 

 Showcase real-time cost savings and energy efficiency through case studies. 

Boost Domestic Manufacturing: 

 Incentivise local BIPV module and component production under PLI schemes. 

 Encourage R&D in building materials that integrate photovoltaic capabilities. 

Financial Innovation: 

 Promote Renewable Energy Service Company (RESCO) models for BIPV. 

 Introduce long-term power purchase agreements (PPAs) tailored for building owners. 

Did You Know? 

 Singapore’s Zero-Energy Building (ZEB) has used BIPV extensively to meet all its power needs 
sustainably. 

 BIPV modules can last 20–30 years, with minimal maintenance and high reliability. 

 With India's vast construction market (third-largest globally), integrating solar into building 
materials could reduce carbon emissions significantly. 

Conclusion: The Future of Urban Energy Lies in the Walls and Windows 

BIPV is more than just solar—it is architecture fused with innovation. For a country like India, with 
expanding skylines and rising energy demands, the integration of renewable power into every square 
foot of urban space is not just a futuristic idea—it's a necessity. 

By pushing policy, innovation, and awareness, India can turn its buildings into clean energy assets, 
ushering in a revolution in sustainable urban living. 
 
  

 

Context: World Environment Day, celebrated annually on June 5, is the United 
Nations’ flagship initiative for promoting worldwide awareness and action to 
protect the environment. With participation from over 150 countries, it is the 
largest international platform for public outreach on environmental issues. 

Spearheaded by the United Nations Environment Programme (UNEP), the day 
inspires governments, businesses, communities, and individuals to engage in 
efforts that safeguard nature and ensure a more sustainable future. 

A Look Back: Origins of World Environment Day 

 The idea for World Environment Day was born in 1972 during the historic United Nations 
Conference on the Human Environment in Stockholm. That same year marked the creation of 
UNEP, setting the stage for global environmental governance. 

 Later in 1972, the UN General Assembly officially designated June 5 as World Environment Day. 
The first celebration took place in 1973 with the theme “Only One Earth”, launching a global tradition 
of annual environmental advocacy. 

  World Environment Day 2025: A Global Call to End Plastic Pollution 
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Since then, every year a different country hosts the event and highlights a pressing environmental issue 
through campaigns, discussions, and grassroots action. 

World Environment Day 2025: United Against Plastic Pollution 

Host Country: Republic of Korea 

Theme: Beat Plastic Pollution 

For 2025, the Republic of Korea is leading the global campaign with a powerful and timely message: “Beat 
Plastic Pollution.” The focus is on addressing one of the most urgent challenges of our time—plastic waste 
and its devastating impact on ecosystems, wildlife, and human health. 

Why Plastic Pollution Is a Global Crisis: 

 Over 430 million tonnes of plastic are produced every year, and a significant portion ends up as 
waste in landfills, rivers, and oceans. 

 Microplastics—tiny plastic particles—have been found in air, water, and even human blood, 
posing serious health risks. 

 Marine species such as sea turtles, seabirds, and whales suffer injuries or death due to ingestion or 
entanglement in plastic debris. 

 By 2050, it is estimated that plastic in oceans could outweigh fish if current trends continue. 

What You Can Do: 

 Reduce single-use plastics like bags, straws, and cutlery. 

 Reuse and repurpose plastic products whenever possible. 

 Recycle responsibly and support businesses that use sustainable packaging. 

 Participate in clean-up drives, educational campaigns, and environmental volunteering. 

Extra Insight: Turning the Tide on Plastic 

Innovations are emerging to combat plastic pollution: 

 Biodegradable alternatives to plastic made from plant starches, seaweed, and fungi. 

 Plastic-eating enzymes and microbes are being developed to break down plastic waste. 

 Circular economy models encourage redesigning products to minimize waste and extend their life 
cycle. 

Inspiring Action for a Greener Future: 

World Environment Day 2025 is more than a date on the calendar—it's a reminder of our shared 
responsibility. By joining the movement to eliminate plastic pollution, we protect our planet for future 
generations and honor the theme of sustainable living. 

Let this year be a turning point where we not only speak about change—but become part of it. 

Together, we can beat plastic pollution—one step at a time. 
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Context: In a significant breakthrough, experts from the Wildlife 
Institute of India (WII), Dehradun, have successfully collared 
three endangered Fishing Cats (Prionailurus viverrinus) in Coringa 
Wildlife Sanctuary (CWS) — a first-of-its-kind effort in India. This 
initiative aims to monitor the species’ habitat range, behavioural 
patterns, breeding habits, and prey preferences, providing vital 
insights for future conservatin strategies. 

About Coringa Wildlife Sanctuary: 

Nestled in the Kakinada district of Andhra Pradesh, Coringa Wildlife Sanctuary forms an integral part of 
the Godavari estuarine ecosystem, where the Coringa River merges into the Bay of Bengal. This sanctuary 
is a unique blend of mangrove swamps, tidal creeks, and sea backwaters, with about 40% of the area 
submerged under backwaters and tidal influence. 

Vegetation and Forest Types: 

Coringa boasts India’s second-largest expanse of mangrove forests, characterized by a mix of mangroves 
and dry deciduous tropical forests. 

 Dominant Mangrove Flora: Species such as Rhizophora spp., Avicennia spp., and Sonnertia spp. 
flourish here, forming a dense green barrier between land and sea. 

Diverse Wildlife at Coringa: 

This biodiversity-rich zone supports an array of endangered and endemic wildlife species: 

 Mammals: The sanctuary shelters endangered species like the Smooth-coated Otter, Fishing Cat, 
and Indian Jackal. 

 Birds: Coringa is a paradise for birdwatchers. Black-capped Kingfishers, Brahminy Kites, Reef 
Herons, Sandpipers, and Sea Gulls are common sights among the mangroves. 

 Marine Life: Its coastline serves as a crucial nesting site for Olive Ridley Turtles, a globally 
threatened marine species. 

Spotlight: The Fishing Cat 

Physical Traits: 

The Fishing Cat is a medium-sized wild cat with a robust, muscular build, short limbs, and a rounded 
but elongated face. Females are typically smaller than males. 

Habitat Preferences: 

Fishing cats thrive in wetland ecosystems, including: 

 Mangrove forests 

 Swamps and marshlands 

 Reed beds and tidal creeks 

 Oxbow lakes and river deltas 

Their strong swimming skills allow them to pursue aquatic prey such as fish, frogs, and even small 
crustaceans. 

 

  EnviStats India 2025: A Comprehensive Snapshot of India's Environmental Trends 
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Behavioural Characteristics: 

They are solitary, nocturnal hunters who prefer to rest in thick vegetation during the day. At night, they 
become active near water bodies in search of food. 

Geographical Distribution of Fishing Cats: 

 India: Found predominantly in the Sundarbans mangroves, foothills of the Himalayas, Ganga-
Brahmaputra floodplains, and parts of the Western Ghats. 

 International Range: Extends across Southeast Asia, including Sri Lanka, southern China, Java, 
Sumatra, and even some regions of Pakistan and Western India. 

Conservation Status of the Fishing Cat: 

 IUCN Red List: Vulnerable 

 CITES: Appendix II 

 Wildlife Protection Act, 1972 (India): Schedule I (highest level of protection) 

Additional Insight: Why This Matters 

The collaring of Fishing Cats at Coringa is a landmark achievement because: 

 It enhances our understanding of rare wetland species in mangrove ecosystems. 

 It helps develop species-specific conservation action plans. 

 It promotes the importance of urban-wetland coexistence, especially in regions vulnerable to 
climate change and habitat degradation. 

 
 
  

 

Context: Amid growing infrastructure developments in Tibet, concerns have 
emerged in India over how China’s dam-building on the Brahmaputra River—
known as the Yarlung Tsangpo in Tibet—might affect water availability 
downstream. Recently, Assam Chief Minister sought to allay fears, highlighting that 
over 65% of the river’s flow originates in India, and that reduced inflow from 
China could actually ease Assam’s annual flood crisis. 

Originating in the Tibetan Plateau, the river flows into India through Arunachal 
Pradesh as the Siang, traverses Assam as the Brahmaputra, and finally enters 
Bangladesh as the Jamuna. 

What China Is Building: Hydropower Projects, Not Diversion—For Now 

Upstream Hydropower: Current Status: 

 China has built or proposed several hydropower projects along the upper reaches of the Yarlung 
Tsangpo, but most are run-of-the-river dams with minimal water storage capacity. These are 
located far upstream and currently pose no major threat to India’s water security or to flows in 
Arunachal Pradesh and Assam. 

The Medog Mega-Dam: A Potential Game-Changer 

 Of serious interest is China’s proposed 60,000 MW Medog Hydropower Project, near the Great 
Bend of the river in Tibet’s Medog County. If completed, it would be the largest hydroelectric 
project in the world—three times the capacity of the Three Gorges Dam. 

  How Chinese Dams Could Influence the Brahmaputra’s Flow into India: Facts, Fears, and Strategy 
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While precise technical data remains undisclosed, early indications suggest the Medog dam may have 
limited storage and may focus mainly on power generation, not water diversion. However, even 
temporary water impoundment or sudden releases could impact flow variability downstream. 

Is China Diverting the Brahmaputra? 

The South–North Water Diversion Plan: 

There have long been speculations about the Western Route of China’s South–North Water Diversion 
(SNWD) scheme involving the diversion of Brahmaputra waters to its drought-prone northern regions. 
However, to date, no official confirmation or feasibility study has been made public, and such a diversion 
would face massive geopolitical and environmental hurdles. 

Who Really Feeds the Brahmaputra?  

India’s Dominant Contribution: 

Despite covering just 34.2% of the basin area, India contributes more than 80% of the Brahmaputra’s 
total water yield. This challenges the misconception that the river is primarily Tibetan in origin. 

Why India Contributes More Water: 

 The Tibetan Plateau receives only about 300 mm of annual rainfall, while the Indian part of the 
basin gets a rich monsoon rainfall average of 2,371 mm. 

 A network of monsoon-fed tributaries in Arunachal Pradesh and Assam, such as the Subansiri, 
Dibang, and Lohit, significantly boosts the river’s volume. 

 Snowmelt from the Indian Himalayas also adds to the river’s year-round flow, especially in spring. 

Potential Impacts of Chinese Dams: What’s at Stake for India? 

Flow Reductions: Minimal, But Not Negligible 

 India’s heavy rainfall and strong tributary network mean that Chinese upstream interventions are 
unlikely to cause a major reduction in overall flow, especially during the monsoon. 

Seasonal Challenges and Hydropower Impacts: 

 However, during the dry season—when India’s hydropower demand peaks—even minor upstream 
flow regulation by China could affect hydropower plants on the Siang, such as the proposed Upper 
Siang project. 

Risk of Flash Floods or Dam Breaches 

Potential threats also include: 

 Sudden releases from upstream dams 

 Dam failures, landslides, or earthquakes in the seismically active Tibetan plateau 

 These could trigger devastating flash floods downstream in Arunachal Pradesh and Assam. 

Ecological and River Morphology Concerns: 

Altered flow patterns can disrupt the natural sediment load, aquatic ecosystems, and biodiversity in the 
Brahmaputra basin. Riverine communities depending on fishing and seasonal agriculture could also be 
adversely affected. 

India’s Utilisation of the Brahmaputra Basin: Huge Untapped Potential 

According to the CWC-ISRO Brahmaputra Basin Atlas, the river holds: 

 Over 30% of India’s total water resources 
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 41% of the country’s total hydropower potential 

Arunachal Pradesh: The Hydropower Hub 

Arunachal Pradesh is the focal point of India’s Brahmaputra hydropower strategy. Yet, progress is slow due 
to: 

 Land acquisition delays 

 Environmental clearance hurdles 

 Concerns over forest and habitat submergence 

India’s River-Linking Vision: 

India is exploring inter-basin water transfer options, including: 

 Manas–Sankosh–Teesta–Ganga Link 

 Jogighopa–Teesta–Farakka Link 

These projects aim to divert surplus Brahmaputra water to drier parts of the Ganga basin, offering long-
term water security in drought-prone areas. 

Good News: These plans are unlikely to be affected by China’s upstream activity, thanks to India’s own 
dominant contribution to the river’s flow. 

Looking Beyond the Brahmaputra: China’s Dams on Indus and Sutlej 

Indus and Sutlej Origins in Tibet: 

China has also developed hydropower projects on the Indus and Sutlej, both of which rise in Tibet. 

Sutlej Impact Mitigated by Indian Infrastructure: 

The Bhakra Dam (Gobind Sagar) acts as a large regulatory reservoir, buffering against Chinese flow 
variation. However, run-of-the-river plants like Nathpa Jhakri may experience output fluctuations 
depending on upstream releases. 

Minimal Consumptive Use on Indus: 

India’s use of the Indus River is largely non-consumptive, meaning it relies more on the river for 
hydropower than for water withdrawal. Projects like Nimoo Bazgo in Ladakh may face seasonal changes, 
but overall risk remains low. 

India’s Strategic Response: Balancing Science, Diplomacy, and Infrastructure 

1. Scientific Monitoring and Impact Studies: India must invest in high-resolution hydrological models, 

remote sensing, and climate-linked river behavior assessments to fully understand any flow 

manipulation upstream. 

2. Strengthening Diplomatic Channels: Engaging China through bilateral mechanisms and international 

platforms can ensure access to crucial hydrological data, especially during emergencies like floods. 

3. Establishing Real-Time Data Sharing Protocols: India should pursue formal data-sharing 

agreements, particularly during the monsoon and dry seasons, to manage early warning systems and 

prevent disasters. 

Did You Know? 

 The Yarlung Tsangpo Grand Canyon in Tibet, where the Brahmaputra bends into India, is deeper 
than the Grand Canyon in the USA. 
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 If constructed, the Medog Dam could potentially displace tens of thousands of people in one of China’s 
most remote and biodiverse regions. 

 India already receives hydrological data from China during the flood season—but only on selected 
rivers and for a limited time. 

 
 
  

 

Context: Amid growing incidents of human-wildlife conflict, the Kerala 
government has urged the Union Ministry of Environment, Forest and Climate 
Change to revise the Wildlife (Protection) Act, 1972 (WLPA). The demand aims 
to simplify procedures for managing aggressive and invasive wildlife, particularly 
species that pose a direct threat to human life, livestock, and agriculture. 

Kerala’s Key Requests to the Central Government: 

1. Simplify Culling Procedures: Kerala wants the law amended to allow for faster decision-making and 
reduced bureaucracy when dealing with man-eating or dangerous wild animals that enter human 
settlements. 

2. Declare Wild Boars as ‘Vermin’: The state seeks to include wild boars under Section 62 (Schedule V) 
of the Act, which would allow controlled hunting in specified zones and for limited durations. 

3. Downgrade Bonnet Macaques from Schedule I: By removing bonnet macaques from Schedule I, the 
state would gain flexibility to capture, relocate, or control their populations without navigating through 
intense legal barriers. 

Why Human-Wildlife Conflict is on the Rise:  

The increasing number of wild animal incursions into farmlands and villages is not random—it is the result 
of deep-rooted ecological and anthropogenic issues: 

 Shrinking Natural Habitats: Rapid deforestation, urban expansion, and infrastructure projects 
have caused massive habitat fragmentation, forcing animals to venture into human spaces. 

 Population Surge of Certain Species: Species like wild pigs and bonnet macaques have seen a rapid 
rise in numbers due to lack of natural predators and favorable human-dominated landscapes. 

 Agricultural Practices: Cattle grazing in forest zones and changes in crop patterns (e.g., planting 
fruit-bearing trees) are inadvertently attracting wildlife. 

 Collapse of Predator Populations: A significant drop in apex predators such as leopards and tigers, 
often due to past hunting practices or habitat loss, has led to unchecked growth in prey species. 

Understanding the Wildlife (Protection) Act, 1972: 

The WLPA was enacted to protect India’s rich biodiversity and prevent illegal hunting and trade. It 
classifies animals into six schedules, each offering varying degrees of protection: 

 Schedules I & II: Highest protection (e.g., tigers, elephants). Offences attract severe penalties. 

 Schedule V: Animals declared as ‘vermin’ (e.g., rats, fruit bats) can be legally hunted. 

How Can a Species Be Declared as Vermin? 

1. State Government Proposal: States must submit a formal request if an animal is causing major 
agricultural damage, threatening human lives, or disturbing local ecosystems. 

  Kerala Seeks Wildlife Act Amendment to Tackle Escalating Human-Animal Conflicts 
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2. Centre’s Approval: The Central Government can issue a temporary notification, declaring the 
animal as vermin for a specific region and period. 

3. Loss of Legal Protection: Once declared vermin, the species can be culled without legal 
consequence, but only under defined conditions. 

Concerns Around Wildlife Culling:  

While Kerala’s demand stems from growing frustration among farmers and rural communities, several 
ecological, ethical, and procedural concerns surround the culling of wild animals: 

 Ecological Consequences: Mass removal of a species can disturb the delicate food chain and may 
trigger unintended consequences like increased crop damage from secondary species. 

 Risk to Other Wildlife: Lethal traps set for wild boars, for instance, have unintentionally harmed 
leopards and tigers in states like Karnataka. 

 Lack of Reliable Data: Many policy decisions are made without scientific population assessments, 
conflict mapping, or studies on the actual extent of crop damage. 

 Ethical and Moral Issues: 

o Right to Life: Unjustified killing raises questions about the intrinsic value of animal life. 

o Species Bias: Labelling certain animals as ‘vermin’ may lead to indiscriminate 
extermination, driven more by convenience than conservation. 

o Welfare Concerns: Inhumane methods of killing cause immense suffering, affecting both 
targeted and non-targeted species. 

A Balanced Approach is Needed: 

Rather than immediate culling, experts advocate for humane, data-backed, and ecologically sound 
strategies such as: 

 Translocation and Sterilization Programs for overpopulated species. 

 Use of early warning systems, electric fencing, and crop insurance schemes. 

 Community-based conservation that empowers local people while protecting biodiversity. 

Conclusion: The Dilemma of Coexistence 

Kerala’s request reflects a genuine struggle faced by many Indian states where rural livelihoods and 
wildlife conservation increasingly come into conflict. However, any amendment to the Wildlife Protection 
Act must balance ecological integrity with human safety. 

As India moves forward, it's vital to promote science-driven policies, public participation, and ethical 
standards in managing its incredible yet increasingly fragile wildlife heritage. 

 

 

   

Context: Prime Minister Narendra Modi addressed the International 
Conference on Disaster Resilient Infrastructure (ICDRI) 2025, highlighting the 
need for global cooperation in making infrastructure more resilient to climate 
change and natural disasters. The conference, for the first time held in Europe, 
brought together a wide spectrum of stakeholders including governments, 
international organizations, civil society, academia, and the private sector. 

 

  India Leads Global Push for Climate-Resilient Infrastructure at International Conference 2025 
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Focus on Coastal Resilience: A Timely Theme 

The 2025 conference is themed "Shaping a Resilient Future for Coastal Regions", placing a spotlight on 
the heightened vulnerability of coastal and island communities to extreme weather events. 

Recent global calamities such as Cyclone Remal (India and Bangladesh), Hurricane Beryl (Caribbean), 
Typhoon Yagi (Southeast Asia), Typhoon Usagi (Philippines), Cyclone Chido (Africa), and Hurricane 
Helene (United States) have illustrated the growing threat posed by climate-related disasters to both 
human lives and physical infrastructure. 

This theme aligns with international platforms like the UN Office for Disaster Risk Reduction’s Global 
Platform (GPDRR) in Geneva and the Third UN Ocean Conference (UNOC3), emphasizing integrated 
solutions for climate resilience and sustainable development. 

India’s Leadership and Contributions: 

Prime Minister Modi reflected on India’s long journey in disaster preparedness, citing significant milestones 
such as: 

 The devastating 1999 Odisha Super Cyclone 

 The catastrophic 2004 Indian Ocean Tsunami 

In response, India developed robust mechanisms including cyclone shelters, an advanced tsunami 
warning system, and community-based disaster preparedness programs. 

At the conference, PM Modi laid out five strategic priorities for the global community: 

1. Mainstream disaster resilience into education and capacity building 

2. Establish a global digital repository of best practices and resilient infrastructure standards 

3. Promote innovative financing mechanisms, especially for developing countries 

4. Support Small Island Developing States (SIDS), which face disproportionate risks 

5. Strengthen early warning systems to reduce loss and enable timely response 

African Union Joins the Coalition for Disaster Resilient Infrastructure (CDRI): 

A landmark moment during the conference was the African Union’s entry into the Coalition for Disaster 
Resilient Infrastructure (CDRI)—a testament to the growing global relevance of this India-led initiative. 

What is the Coalition for Disaster Resilient Infrastructure (CDRI)? 

 Launched in 2019 by the Government of India with support from the UN Office for Disaster Risk 
Reduction (UNDRR) 

 A multi-stakeholder global partnership comprising governments, UN agencies, financial 
institutions, academic institutions, and private entities 

CDRI’s objective is to promote the resilience of infrastructure systems against climate change and disaster 
risks, contributing to the achievement of: 

 The Sustainable Development Goals (SDGs) 

 The Paris Climate Agreement 

 The Sendai Framework for Disaster Risk Reduction 

Through technical support, capacity building, and research, the CDRI enables countries to upgrade existing 
infrastructure and develop new systems that can withstand future shocks. 

Conclusion: A United Global Vision for Resilient Infrastructure 
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The ICDRI 2025 underscores the urgent need for resilient and adaptive infrastructure systems in the 
face of a changing climate. India, through initiatives like the CDRI, is playing a central role in driving global 
collaboration, especially for vulnerable regions like coastal and island communities. 

As the world becomes increasingly interconnected and climate threats grow more severe, international 
cooperation, knowledge sharing, and inclusive development planning will be key to securing a resilient 
and sustainable future for all. 

 

 
 
 

Context: In a significant move towards sustainable ocean governance, France 
and Brazil have jointly launched the Blue Nationally Determined 
Contributions (Blue NDC) Challenge—an international call to integrate 
ocean-based solutions into global climate commitments. The initiative was 
unveiled ahead of the 30th UN Climate Conference (COP30), scheduled to be 
held in Belem, Brazil, a region rich in marine and coastal ecosystems. 

What is the Blue NDC Challenge? 

The Blue NDC Challenge encourages countries to explicitly include marine and coastal ecosystem 
protection, ocean-based mitigation and adaptation strategies within their Nationally Determined 
Contributions (NDCs)—the national climate action plans under the Paris Agreement. 

Supported by leading organizations such as: 

 Ocean Conservancy 

 World Resources Institute (WRI) through Ocean Resilience and Climate Alliance (ORCA) 

 WWF-Brazil 

 Ocean & Climate Platform 

The initiative seeks to mainstream the ocean’s role in climate action and policy-making. 

Why Oceans Matter in Climate Action: 

Oceans are critical allies in the fight against climate change. Their importance is manifold: 

 Natural Carbon Sinks: Oceans absorb around 25% of global CO₂ emissions and 90% of the excess 
heat, effectively buffering the impacts of climate change. 

 Blue Carbon Ecosystems: Coastal habitats such as mangroves, seagrasses, and salt marshes store 
carbon up to five times more efficiently than terrestrial forests. 

 Biodiversity Hotspots: Oceans host more than two million marine species, playing a vital role in 
ecosystem resilience and planetary health. 

 Economic & Social Lifeline: Over 3 billion people globally rely on oceans for food, livelihoods, and 
economic development—particularly in Small Island Developing States (SIDS) and coastal 
communities. 

Existing Global Efforts in Ocean Conservation: 

The Blue NDC Challenge aligns with several ongoing global marine conservation efforts: 

 The Ocean Cleanup (2013): A non-profit initiative developing advanced technologies to remove 
plastic from oceans and rivers. 

 Blue NDC Challenge: Pioneering Ocean-Centric Climate Action 
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 UN Decade of Ocean Science for Sustainable Development (2021–2030): An effort to harness 
ocean science for sustainable ocean governance and climate resilience. 

 High Seas Treaty (2023): Also known as the BBNJ Agreement, it is the first legally binding treaty to 
conserve marine biodiversity in international waters. 

 Blue Carbon Initiatives: Focused on enhancing carbon capture through coastal ecosystems. 

 National Marine Protected Areas (MPAs): Countries are increasingly establishing MPA networks 
to safeguard critical marine habitats. 

 Integrated Coastal Zone Management (ICZM): A holistic approach to managing coastal areas, 
addressing challenges like erosion, overfishing, habitat loss, and pollution. 

Barriers to Effective Implementation: 

While ocean-based solutions offer immense potential, several hurdles remain: 

 Funding Shortages: Many developing and island nations lack access to adequate climate finance 
for implementing large-scale marine conservation. 

 Scientific and Technical Gaps: Effective ocean governance requires cutting-edge research, data 
collection, and technology—resources that are often lacking. 

 Policy Fragmentation: Many nations still lack integrated marine policies, making cross-sectoral 
coordination difficult. 

 Limited Local Capacity: Coastal communities need capacity building and institutional support to 
implement sustainable ocean solutions on the ground. 

The Road Ahead: Embedding the Ocean in Climate Policy 

The Blue NDC Challenge presents an urgent opportunity to reshape global climate efforts by recognizing the 
ocean not just as a victim, but also as a solution provider. 

By integrating marine conservation, coastal restoration, and blue carbon strategies into climate plans, 
countries can: 

 Enhance their mitigation and adaptation potential 

 Protect marine biodiversity 

 Strengthen coastal resilience 

 Support millions of livelihoods globally 

A Call to Action: 

As the world prepares for COP30, the Blue NDC Challenge calls on all nations to act decisively. Embedding 
ocean priorities in NDCs is not just an environmental imperative—it is a moral, economic, and planetary 
responsibility. 

 
 

 

Context: In a significant breakthrough, scientists at CSIR-Institute of Himalayan 
Bioresource Technology (IHBT), Palampur, have successfully reported the 
first flowering and seed setting of Heeng (Ferula assa-foetida) in Indian soil. 
This achievement marks a major step toward making India self-reliant in 
asafoetida production, ending centuries of dependence on imports from Central 
Asia. 

  Heeng (Asafoetida): From Imports to Indigenous Cultivation in India 
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What is Heeng? 

Heeng, or asafoetida, is a perennial herbaceous plant belonging to the Apiaceae family. Renowned for its 
pungent aroma and culinary flavoring properties, it also holds immense value in Ayurveda and 
traditional medicine for its anti-flatulent, antimicrobial, and anti-inflammatory properties. 

 The plant typically takes five years to reach maturity and start flowering. 

 It is native to the cold, dry highlands of Iran, Afghanistan, and Central Asia. 

Ideal Growing Conditions for Heeng: 

The cultivation of Heeng demands a unique set of climatic and soil conditions, most commonly found in 
cold desert regions: 

 Soil: Prefers well-drained, sandy soil with low moisture content. 

 Rainfall: Optimal annual precipitation is below 200 mm, though it can adapt to up to 300 mm in 
Himalayan cultivation areas. 

 Temperature: Grows well in cool climates ranging from 10°C to 20°C, but can endure extremes from 
–4°C to 40°C. 

 In harsh winters, the plant becomes dormant, which is part of its natural growth cycle. 

How Asafoetida is Extracted: 

The prized product—asafoetida resin—is obtained from the plant’s thick taproot and rhizome, which are 
rich in oleo-gum resin: 

 Incisions are made in the root to allow the milky latex to exude. 

 The latex dries and hardens into a resinous mass, which is then processed into powder or crystal 
form. 

 This resin contains about 40–64% of the total dry gum, making it highly potent. 

Heeng Cultivation in India: From Potential to Practice 

Historically, India has been the largest consumer of Heeng, yet 100% of its supply was imported—
primarily from Afghanistan, Iran, and Uzbekistan. 

 Although around 130 species of the Ferula genus are found worldwide, only Ferula assa-foetida 
yields true asafoetida. 

 In India, related species like Ferula jaeschkeana (found in Himachal Pradesh) and Ferula narthex 
(from Kashmir and Ladakh) do not produce the oleo-gum resin needed for commercial use. 

This makes the introduction and cultivation of Ferula assa-foetida in India all the more critical. With 
support from CSIR and ICAR, experimental plantations in regions like Lahaul-Spiti, Palampur, and Leh 
have shown promising results. 

Why This Matters: 

 Reduces import dependency, saving foreign exchange. 

 Encourages agro-diversification in high-altitude regions. 

 Creates income opportunities for Himalayan farmers. 

 Supports the Make in India and Atmanirbhar Bharat initiatives. 

Final Thoughts: 
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The success of Heeng cultivation in India is a game-changer. With the right research, climate adaptation, 
and farmer engagement, India is poised to become not just a consumer but a producer of this globally 
valued spice and medicinal resin. 

 
 
  

 

Context: Indravati National Park, located in Chhattisgarh's Bijapur district, has 
recently been in the news due to anti-Naxal operations being conducted by 
security forces in and around the park area. Given its dense forest cover and 
remote terrain, the region has long been a strategic location for insurgent groups. 
Authorities are now stepping up surveillance and action to ensure the park’s 
ecological safety and public security. 

An Overview of Indravati National Park: 

Declared a Tiger Reserve in 1983 under India’s prestigious Project Tiger, Indravati National Park stands 
as one of the most significant wildlife conservation areas in central India. Named after the Indravati River, 
which flows east to west and marks the park’s northern boundary with Maharashtra, this park is a 
biodiversity hotspot and a critical corridor in India’s central tiger landscape. 

Geographical and Ecological Features: 

 Location: Situated in Bijapur district, Chhattisgarh 

 Altitude: The park features undulating hilly terrain, with elevation ranging between 177 m to 599 
m above sea level. 

 Connectivity: It is part of a larger network of tiger habitats, with ecological links to: 

o Kawal Tiger Reserve (Telangana) 

o Tadoba-Andhari Tiger Reserve (Maharashtra) 

o Kanha Tiger Reserve (Madhya Pradesh) 

This strategic connectivity makes Indravati crucial for the migration and genetic flow of large carnivores 
like tigers and leopards. 

Vegetation and Forest Types: 

The national park is covered primarily by deciduous forests, categorized into three main types: 

1. Moist Mixed Deciduous Forest with Teak 

2. Moist Mixed Deciduous Forest without Teak 

3. Southern Dry Mixed Deciduous Forest 

Flora: A Diverse Botanical Landscape 

Indravati boasts a rich floral diversity, including several economically and ecologically valuable species, 
such as: 

 Teak, Shisham, Semal, Achar, Kullu, Arjun, Haldu, Bel, and Jamun 

These species form the backbone of the park’s ecological stability and provide habitat and nutrition to a wide 
variety of wildlife. 

Fauna: A Haven for Endangered Species 

  Indravati National Park: A Vital Wildlife Sanctuary Amidst Rising Security Concerns 
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Indravati is one of the few remaining habitats of the rare and endangered wild buffalo (Bubalus arnee), 
making its conservation even more critical. The park also shelters a vibrant array of other wildlife: 

 Large Herbivores: Sambar, Chital, Nilgai, Gaur, Blackbuck 

 Carnivores: Tiger, Leopard, Sloth Bear 

 Other Species: Jungle cats, hyenas, porcupines, and numerous reptiles and bird species 

Its role as a tiger reserve also adds to its national and international importance in wildlife conservation. 

Did You Know? 

 Indravati National Park is one of the few protected areas in India's Red Corridor, which faces 
challenges from left-wing extremism. 

 The wild water buffalo, found here, is listed as Endangered on the IUCN Red List, and India houses 
about 95% of the global population—with Indravati being a vital habitat. 

Conclusion: 

Despite the recent challenges from insurgent activities, Indravati National Park remains a treasure trove 
of biodiversity, offering a crucial sanctuary for some of India’s most endangered wildlife. Strengthening 
conservation efforts, improving security infrastructure, and promoting eco-tourism can collectively 
ensure that this ecological jewel continues to thrive while also contributing to the well-being of local 
communities and national environmental goals. 

 

 

   

Context: The ambitious Ken-Betwa River Link Project has recently come under 

scrutiny, as experts and conservationists have raised serious concerns about its 

impact on the Panna Tiger Reserve in Madhya Pradesh. Ongoing construction 

activities—particularly in Phase I of the project—are feared to cause severe habitat 

loss and disruption to the region’s delicate wildlife ecosystem. 

What is the Ken-Betwa Link Project? 

The Ken-Betwa Link Project is India's first river interlinking initiative, aimed at transferring surplus 

water from the Ken River in Madhya Pradesh to the water-deficient Betwa basin in Uttar Pradesh. Both 

rivers are tributaries of the Yamuna, and the project is designed to tackle chronic water shortages in the 

Bundelkhand region, one of India's most drought-prone areas. 

Project Highlights: Bridging Rivers for Regional Growth 

Phase I: Daudhan Dam and Canal System 

 Daudhan Dam: A 77-meter-high dam being constructed in the Panna region of Madhya Pradesh. 

 Canal Network: A 221 km long canal, including a 2 km tunnel, will divert water from Ken to Betwa. 

 Power Generation: The project is expected to produce 103 MW of hydropower and 27 MW of solar 

energy, aiding the regional energy supply. 

 Water Distribution: Utilizes 4,543.52 MCM of water, benefitting: 

o Madhya Pradesh: 2,350 MCM 

 

  Ken-Betwa River Linking Project: Development at the Cost of Ecology? 
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o Uttar Pradesh: 1,700 MCM 

 Usage: The water will support irrigation, drinking water, and industrial needs, boosting 

agricultural and urban development in the region. 

Phase II: Expanding Water Infrastructure 

 Involves the construction of the Lower Orr Dam, Kotha Barrage, and the Bina Complex Projects. 

 These additions aim to further enhance water storage and distribution capabilities, increasing 

overall project efficiency. 

Ecological Concerns: A Threat to Panna’s Wildlife 

One of the most contentious issues surrounding the project is the submergence of nearly 6,000 hectares 

of the core zone of Panna Tiger Reserve, a critical habitat for tigers, leopards, vultures, and numerous 

endemic and migratory species. 

 Impact on Wildlife: 

o Fragmentation of tiger corridors 

o Disruption to nesting and breeding grounds 

o Threat to the population of vultures, gharial, and sloth bears 

 Conservationists argue that such loss defeats the purpose of wildlife protection under Project 

Tiger, under which Panna was revitalized after its tiger population had nearly vanished a decade ago. 

The Development–Conservation Dilemma: 

While the Ken-Betwa Project promises agricultural prosperity, water security, and clean energy, it also 

poses a serious environmental trade-off. The fragile biodiversity of the Vindhya landscape—home to 

rare and endangered flora and fauna—is at risk of irreversible damage. 

Efforts to mitigate the ecological impact, such as proposing compensatory afforestation and wildlife 

relocation, have faced criticism for being insufficient or ineffective in replicating the lost natural habitats. 

Did You Know? 

 The Ken River is known for its crystal-clear water and runs through the Raneh Falls Canyon, a site 

of geological significance. 

 Panna Tiger Reserve, once declared tiger-less in 2009, became a global conservation success story 

with the reintroduction of tigers through a scientifically planned translocation program. 

Conclusion: Balancing Progress and Preservation 

The Ken-Betwa Link Project is a powerful symbol of India’s efforts to tackle water scarcity and energize 

regional economies. However, without robust environmental safeguards and community engagement, 

the project risks undoing years of conservation progress in one of India’s key ecological zones. The need 

of the hour is a balanced approach that allows for development without compromising biodiversity—a 

vision where rivers not only link geographies, but also sustain ecosystems. 
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Context: A fascinating new species of beetle, Spathaspina noohi, has recently 
been discovered in the lush, biodiversity-rich forests of Meghalaya, 
specifically in the Umran area of Ri Bhoi district at an altitude of 781 
metres. This discovery adds to the growing list of unique insect species found 
in India’s Northeast, a region known for its ecological richness. 

What is Spathaspina noohi? 

Spathaspina noohi is a newly identified member of the weevil family, 
scientifically known as Curculionidae, which is one of the largest families within the beetle order, 
encompassing over 60,000 known species across the globe. 

While many weevils are notorious as agricultural pests, this newly found species may actually contribute 
positively to the ecosystem by helping control invasive plant species and aiding in ecological balance. 

Anatomical Marvel: A Spine Like a Sword 

What sets Spathaspina noohi apart is its distinctive sword-like spine protruding from its back. This 
remarkable and unusual anatomical feature prompted researchers to place the beetle in an entirely new 
genus within the subfamily Ceutorhynchinae. 

 The name Spathaspina is derived from Latin: 

o "Spatha" meaning sword 

o "Spina" meaning spine 

This new genus highlights the morphological uniqueness of the species and underlines the rich 
evolutionary adaptations present in forest ecosystems like those of Meghalaya. 

About the Ceutorhynchinae Subfamily: 

 The subfamily Ceutorhynchinae includes just over 1,300 species globally. 

 They are absent from New Zealand, Oceania, Antarctica, and southern South America (below 
central Argentina and Chile). 

 The Palaearctic Region (including Europe, North Africa, and parts of Asia) harbors the highest 
diversity, followed by the Oriental Region (South and Southeast Asia). 

Key Features of Ceutorhynchinae Beetles: 

 Compact and sturdy bodies 

 A snout (rostrum) that can be tucked between their front legs while resting 

 Visibility of the mesanepimera (a part of the thorax) from the back—though this is absent in some 
genera like Cyphosenus and Ceutorhynchoides 

Why It Matters: Conservation and Discovery 

The discovery of Spathaspina noohi serves as a reminder of the untapped biodiversity of India’s 
northeastern forests. It also underscores the need for: 

 Continued exploration and documentation of forest fauna 

 Conservation of native habitats under threat from deforestation and human activity 

 Recognizing the ecological roles of lesser-known species in maintaining forest health 

 

  Spathaspina noohi: A Striking New Beetle Species Discovered in Meghalaya 
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Did You Know? 

 Weevils make up nearly 10% of all described beetle species. 

 Some weevils are used in biological control programs to manage invasive plant species without the 
use of harmful pesticides. 

 Meghalaya is part of the Indo-Burma Biodiversity Hotspot, one of the world’s 36 recognized 
hotspots, known for its high species richness and endemism. 

Conclusion: Nature’s Tiny Warrior with a Spine of Steel 

The identification of Spathaspina noohi not only adds a new chapter to India’s entomological records but 
also highlights the importance of preserving forest ecosystems. Each discovery like this reaffirms that the 
natural world still holds many secrets waiting to be unveiled, especially in less-explored regions like 
Meghalaya. 

 

 
 
 
 

Context: Tourette Syndrome (TS) is a neurodevelopmental disorder 
characterized by sudden, repetitive, and involuntary movements or 
vocalizations, known as tics. These tics can vary widely in type, intensity, and 
frequency, often creating challenges in daily life, especially in social and 
academic settings. 

The condition typically begins in childhood, most often between the ages of 2 
and 15, with an average onset around 6 years of age. It affects between 0.3% and 1% of the global 
population, and is three to four times more common in boys than in girls. 

Types of Tics: From Subtle to Severe 

Tics seen in Tourette Syndrome are broadly categorized as motor and vocal, and further divided into simple 
and complex types: 

 Simple Motor Tics: Involve quick, brief movements such as eye blinking, shoulder shrugging, facial 
grimacing, or head jerking 

 Simple Vocal Tics: Include throat-clearing, sniffing, grunting, or barking sounds 

 Complex Motor Tics: Feature more coordinated and deliberate actions like jumping, bending, or 
touching objects repeatedly 

 Complex Vocal Tics: May include repeating others’ words (echolalia), repeating one’s own words 
(palilalia), or in rare cases, uttering socially inappropriate words (coprolalia) 

These tics often intensify with stress, anxiety, or excitement and tend to lessen during calm, focused 
activities. Interestingly, they diminish during light sleep and disappear during deep sleep. 

A Closer Look at Associated Conditions: 

Tourette Syndrome rarely appears alone. It often coexists with a range of other neurodevelopmental or 
psychiatric disorders, such as: 

 Attention Deficit Hyperactivity Disorder (ADHD) 

 Obsessive Compulsive Disorder (OCD) 

 Anxiety and Depression 

  Understanding Tourette Syndrome: A Neurological Puzzle 
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 Learning Disabilities 

 Autism Spectrum Disorder (ASD) 

These overlapping conditions can make diagnosis and treatment more complex, requiring multidisciplinary 
intervention. 

Is There a Cure? 

There is currently no definitive cure for Tourette Syndrome, but a combination of therapies and 
medication can help manage symptoms and improve quality of life. Treatment is typically personalized 
based on the severity of tics, their impact on daily life, and the presence of comorbid conditions. 

Common Treatments Include: 

 Cognitive Behavioural Therapy (CBT): Especially a specialized form known as CBIT 
(Comprehensive Behavioral Intervention for Tics) has shown notable effectiveness 

 Medication: Such as antipsychotics, alpha-adrenergic agonists, and stimulants in cases with 
comorbid ADHD 

 Behavioral Therapy: Helps patients recognize and manage tics 

 Supportive Interventions: Including school accommodations, family counseling, and social skills 
training 

In rare, severe cases, deep brain stimulation (DBS) may be considered, though this is typically reserved for 
individuals who do not respond to conventional treatment. 

Emerging Research and Outlook: 

Advances in genetic studies and neuroimaging are shedding light on the underlying causes of Tourette 
Syndrome, pointing to abnormalities in dopamine regulation and specific circuits in the brain, 
particularly involving the basal ganglia and frontal cortex. 

Recent studies are also exploring the role of the gut-brain axis, inflammation, and even autoimmune 
responses—like PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with 
Streptococcal infections)—in the manifestation of tics. 

Final Thoughts: Living with Tourette Syndrome: 

While Tourette Syndrome presents unique challenges, many individuals lead fulfilling, successful lives 
with the right support. Raising public awareness, promoting early diagnosis, and ensuring inclusive 
education and workspaces are vital steps in reducing stigma and enhancing life quality. 

With continued research and compassionate care, the future for those with Tourette Syndrome is brighter 
than ever. 

  
7  

 

Context: In a major move to accelerate the implementation of the 
Forest Rights Act (FRA), 2006, the Union Ministry of Tribal Affairs has 
approved the creation of 324 district-level and 17 state-level FRA cells. 
These have been established under the Dharti Aba Janjatiya Gram 
Utkarsh Abhiyaan (DAJGUA) — an administrative initiative aimed at 
strengthening tribal rights and improving grassroots governance in forest 
areas. 

What Are FRA Cells? 

  District & State-Level FRA Cells: Boosting Implementation of Forest Rights Act, 2006 
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The FRA Cells are administrative support units created to facilitate and fast-track the implementation 
of the Forest Rights Act. Though not formed under the FRA law itself, they function under the supervision of 
the Ministry of Tribal Affairs, with a primary role of supporting stakeholders at various levels of the claim 
process. 

Key Functions of FRA Cells: 

 Assist claimants and Gram Sabhas in filing and processing individual and community forest 
rights claims 

 Maintain and manage FRA-related data at the district and state level 

 Support capacity building of stakeholders including SDLCs, DLCs, and state officials 

 Accelerate the disposal of pending claims, especially those stuck after District Level Committee 
(DLC) approvals 

 Ensure administrative coordination without interfering with the statutory roles of Gram Sabhas, 
SDLCs, DLCs, or state authorities 

Why FRA Cells Are Crucial Now: 

As of now, approximately 14.45% of the 51.11 lakh FRA claims filed across 21 states and Union 
Territories remain pending. The new FRA cells are meant to focus especially on states with high pendency, 
such as: 

 Assam: Over 60% of claims still pending 

 Telangana: Around 50.27% claims yet to be processed 

In contrast, states like Chhattisgarh, Madhya Pradesh, Maharashtra, and Jharkhand have demonstrated 
better performance, with relatively low pendency. 

The highest number of district-level FRA cells has been sanctioned in: 

1. Madhya Pradesh 

2. Chhattisgarh 

3. Telangana 

4. Maharashtra 

5. Assam 

6. Jharkhand 

About the Forest Rights Act (FRA), 2006: 

The Forest Rights Act, officially titled the Scheduled Tribes and Other Traditional Forest Dwellers (Recognition 
of Forest Rights) Act, was enacted in 2006 to address the historic injustices faced by forest-dwelling 
communities. 

Key Provisions: 

 Grants legal recognition to individual and community forest rights 

 Empowers Scheduled Tribes (STs) and Other Traditional Forest Dwellers (OTFDs) to access, 
manage, and conserve forest resources 

 Covers nearly 150 million people, 40 million hectares of land, and over 1.7 lakh villages 

Challenges and Concerns: 

While the initiative has been welcomed for its intent, experts have raised several critical concerns: 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  76 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

 Parallel Governance Structure: FRA Cells operate outside the statutory framework of the FRA, 
creating a risk of dual authority that could dilute accountability. 

 No Legal Backing: Unlike Sub-Divisional Level Committees (SDLCs) and District Level 
Committees (DLCs) constituted under the Act, FRA cells lack statutory legitimacy. 

 Bureaucratic Overlap: Potential for duplicated roles and confusion between administrative and 
legal responsibilities. 

Additional Insights and Way Forward: 

 Digital Tools and Data Management: FRA Cells can help usher in digitization of claim records, 
creating centralized dashboards for monitoring progress and ensuring transparency. 

 Training and Outreach: These cells can play a pivotal role in educating tribal communities about 
their rights and simplifying the claim process. 

 Environmental Significance: By recognizing community rights, FRA promotes community-based 
forest conservation, an approach increasingly recognized as key to climate resilience and 
sustainable forest governance. 

Conclusion: 

The launch of FRA Cells under the Dharti Aba Janjatiya Gram Utkarsh Abhiyaan marks a proactive step 
towards ensuring speedier and more efficient implementation of the Forest Rights Act, 2006. However, 
the success of this initiative will depend on how well it complements the statutory mechanisms, respects 
the authority of Gram Sabhas, and maintains transparency and accountability. 

 
 

 

  

Context: A recent scientific study has once again raised alarms for the 

Emperor Penguin, revealing that this iconic Antarctic species is increasingly 

at risk due to climate change. As rising global temperatures continue to melt 

Antarctic sea ice, these resilient birds are losing the very platform they depend 

on for breeding, nurturing their young, and survival. 

About Emperor Penguins: The Giants of the Penguin World 

The Emperor Penguin (Aptenodytes forsteri) is the tallest and heaviest penguin species on Earth, 

uniquely adapted to thrive in one of the harshest climates on the planet. They are the only penguins that 

breed during the Antarctic winter, braving sub-zero temperatures and ferocious blizzards. 

 Evolutionary History: These penguins evolved nearly one million years ago, adapting over 

millennia to extreme cold. 

 Distribution: Native to Antarctica, they are found across the continent and nearby sub-Antarctic 

islands. 

Breeding & Habitat: 

 Breeding Season: Emperor penguins breed between April and November, forming large colonies on 

sea ice between 66° to 78° south latitude. 

 

  Emperor Penguins: Antarctica’s Majestic Birds on the Brink 
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 Ice Dependency: They are the most ice-adapted of all penguin species, spending their entire lives 

on and around the Antarctic ice shelf and surrounding Southern Ocean. 

Unique Physical and Behavioral Traits: 

 Appearance: Adults are marked by a sleek black-and-white body with elegant patches of yellow 

and orange on the head, neck, and upper chest. 

 Size and Weight: Males are typically heavier, with adults standing up to 1.2 meters (4 feet) tall and 

weighing between 20 to 40 kg, depending on the season. 

 Thermal Adaptation: 

o Two thick layers of feathers 

o A generous fat reserve 

o Shorter flippers and beaks to reduce heat loss 

 Social Behavior: To endure extreme cold, they huddle in massive groups, often shifting positions so 

each bird gets a turn in the warmer center. 

 Diving Ability: They are record-holders among birds, diving to depths of up to 550 meters (1,800 

feet) and remaining underwater for over 20 minutes in search of fish, krill, and squid. 

Lifespan and Reproduction: 

 Lifespan: Typically 15 to 20 years, though some may live longer in the wild. 

 Parental Roles: After laying a single egg, females transfer it to the male, who incubates it on his feet 

under a flap of skin while the female returns to sea to feed—an extraordinary act of parental 

endurance. 

Conservation Concerns: 

 IUCN Status: Currently listed as Near Threatened on the IUCN Red List. 

 Primary Threat: Melting sea ice due to global warming is the greatest danger to Emperor Penguin 

populations. 

 Habitat Loss: With sea ice forming later and melting earlier, chicks may perish before they can 

fledge. Reduced ice also affects krill populations, the penguins’ primary food source. 

Did You Know? 

 Emperor Penguins can tolerate temperatures as low as –60°C (–76°F) and wind speeds exceeding 200 

km/h (124 mph). 

 In 2023, satellite images revealed mass chick deaths across several colonies due to early ice 

breakup. 

Conclusion: The Emperor Penguin, with its regal stature and extreme survival skills, is a symbol of 

Antarctica's wilderness. Yet, even these remarkable birds are not immune to the escalating impacts of 

climate change. Protecting their fragile habitat is not only crucial for their future but also serves as a 

powerful indicator of the health of our planet’s polar ecosystems. 
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Context: The Eurasian Otter (Lutra lutra), locally known as "Vuder" in 

Kashmir, has made a surprising return to the region after nearly three 

decades of absence. Once common in Dachigam, Dal Lake tributaries, 

Rambiara stream, and the Lidder River in Pahalgam, this elusive mammal 

had not been recorded in Kashmir for the past 25–30 years. 

A Glimpse into the Eurasian Otter: 

The Eurasian Otter, also known as the Common Otter, is a semi-aquatic carnivorous mammal that is 

native to Eurasia. It is a keystone species, meaning its presence is vital for maintaining the health of river 

ecosystems. Being highly sensitive to pollution, the otter’s return is a positive sign of improving water 

quality and ecological health in Kashmir’s freshwater bodies. 

Key Features: 

 Taxonomy: Belongs to the genus Lutra, family Lutrinae, order Carnivora. 

 Diet: Primarily feeds on fish, crustaceans, and amphibians. It also eats reptiles, birds, eggs, insects, 

and worms. 

 Habitat: Found in clean freshwater ecosystems like rivers, lakes, streams, and wetlands. Also 

occasionally inhabits coastal regions. 

 Behavior: Generally nocturnal, solitary, and known to build dens (holts) near water. Mothers are 

sometimes spotted with their cubs. 

Conservation Status: 

 IUCN Red List: Near Threatened 

 Indian Wildlife Protection Act, 1972: Schedule II 

 CITES: Appendix I – indicating it is under the highest protection from international trade. 

Otters in India: 

India is home to three otter species: 

1. Eurasian Otter (Lutra lutra) – Himalayas, northeast India, Western Ghats 

2. Smooth-coated Otter (Lutrogale perspicillata) – Widespread across India 

3. Small-clawed Otter (Aonyx cinereus) – Himalayas and southern India 

The return of the Eurasian Otter to Kashmir reaffirms its historic distribution in the region and highlights 

the urgent need for freshwater conservation. 

Additional Facts: 

 Otters play a crucial role in controlling fish populations, preventing overpopulation of certain 

species. 

 A group of otters is called a "romp", though they are usually seen alone. 

  Eurasian Otter Spotted Again in Kashmir After Decades 
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 Otters communicate using chirps, whistles, and growls, especially during mating or while caring for 

cubs. 

 The presence of otters is used worldwide as a biological indicator of river health. 

The recent sighting offers hope for conservationists and brings renewed attention to habitat protection 

efforts. Ensuring clean rivers, preventing pollution, and minimizing human disturbance are critical steps 

toward sustaining this rare and sensitive species in Kashmir and beyond. 

 

 
 
 
 

Context: A new scientific study has raised serious concerns about a 

phenomenon now referred to as “Ocean Darkening” — the gradual loss of 

sunlight penetration into ocean waters. According to recent findings, more 

than one-fifth of the world’s oceans have significantly darkened over the 

past 20 years, potentially threatening marine life and disrupting global 

climate patterns. 

What Is Ocean Darkening? 

Ocean Darkening refers to the reduction in sunlight reaching the ocean’s photic zone — the sunlit upper 

layer of the sea, typically extending up to 200 meters deep. This zone is vital for photosynthesis, which 

fuels the growth of phytoplankton, the microscopic plants that form the foundation of marine food chains. 

Around 90% of marine species depend directly or indirectly on this zone for survival. It is also key in 

absorbing carbon dioxide, regulating global climate, and supporting major fishing industries around the 

world. 

What’s Causing the Oceans to Darken? 

The darkening is driven by different factors in coastal and open ocean areas: 

 In coastal regions, the primary cause is runoff from agriculture, which includes nutrients, organic 

matter, and sediments. These substances flow into the sea during rainfall, promoting harmful algal 

blooms that block sunlight from entering deeper layers. 

 In the open ocean, the drivers are more complex, including: 

o Rising sea surface temperatures 

o Shifts in plankton populations 

o Changes in ocean circulation patterns 

These changes reduce the transparency of the water, effectively shrinking the sunlit layer over time. 

Why It Matters: The Impact of Ocean Darkening: 

The contraction of the photic zone could lead to widespread changes in ocean ecosystems: 

 Species that rely on light cues for feeding, migration, hiding, or reproduction may be forced into 

shallower, overcrowded layers. 

  Oceans Are Losing Their Light: A New Environmental Crisis Emerges 
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 This shift could trigger increased competition and stress across the food chain, from microscopic 

plankton to large marine mammals. 

 Disruptions to marine biodiversity, carbon cycling, and global fisheries may intensify if the trend 

continues. 

Many marine creatures also navigate and coordinate behaviors based on sunlight and moonlight cues — 

and losing this natural guidance could impact reproduction patterns, predator-prey relationships, and 

overall ecosystem stability. 

Additional Insights: A Global Signal of Climate Change 

Scientists are beginning to link ocean darkening with the broader effects of climate change and ocean 

warming. As sea surface temperatures rise, stratification increases — meaning layers of ocean water mix 

less, reducing oxygenation and light penetration even further. 

Moreover, reduced light penetration may impair the ocean’s ability to sequester carbon dioxide — a 

process largely driven by photosynthetic plankton, which could slow down the planet’s natural climate 

regulation capacity. 

Looking Ahead: 

The phenomenon of ocean darkening may become a key indicator in monitoring ocean health, alongside 

metrics like coral bleaching and acidification. 

Protecting coastal ecosystems, reducing runoff pollution, and addressing climate change at its roots 

are critical steps toward halting this trend. This darkening not only threatens marine biodiversity but also 

strikes at the heart of global food security and climate balance. 

 
  
8  

 
 

Context: In a remarkable boost to India's biodiversity records, scientists 

have discovered two new species of earthworms in the state of Tripura, 

underscoring the ecological wealth of the Eastern Himalaya–

Northeastern Hill region. These species — Kanchuria tripuraensis and 

Kanchuria priyasankari — are the latest additions to the genus Kanchuria, 

which is endemic to Northeast India. With these discoveries, the total 

species count within this genus has now reached 10, and the number of megadrile earthworm species 

documented in Tripura climbs to 38. 

A Glimpse into the Species: 

Kanchuria tripuraensis: 

 Named after the state of Tripura, this species was found thriving in rubber and pineapple 
plantations, highlighting the rich soil biodiversity that persists even in agriculturally transformed 
landscapes. What sets this species apart is its unique anatomical feature — single ventromedian 
spermathecae located in segments 7 and 8 — a characteristic previously unrecorded in its genus. 

Kanchuria priyasankari: 

  Two New Earthworm Species Unearthed in Tripura 
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 A heartfelt tribute to Prof. Priyasankar Chaudhuri, a pioneer in earthworm taxonomy whose four 

decades of research have brought national and international attention to Tripura’s subterranean 

biodiversity. This species belongs to the turaensis species group and is noted for its comparatively 

smaller body size and a distinctive spermathecal structure that differentiates it from its close 

relative, Kanchuria turaensis. 

Ecological and Scientific Significance: 

 Tripura’s emerging status as a biodiversity hotspot for soil invertebrates is now further 

strengthened. The discovery of these two species reinforces the importance of microfauna in 

ecosystem health and the role of earthworms as ecological engineers, improving soil aeration, 

nutrient recycling, and plant productivity. 

Such findings are particularly important at a time when concerns are rising about the impact of tourism 

and wildlife safaris — such as those in the Kali Tiger Reserve — on sensitive ecosystems. Conservationists 

argue that greater emphasis should be placed on soil biodiversity conservation, which is often overlooked 

in mainstream environmental efforts. 

India’s Position in Global Earthworm Diversity:  

India is home to over 500 described species of earthworms, many of which remain understudied. The 

Northeast region, especially the Eastern Himalayan zone, ranks as the second-richest in earthworm 

diversity in India, after the Western Ghats. These discoveries further highlight the need for 

comprehensive soil biodiversity assessments, particularly in lesser-explored regions like Tripura. 

Final Thoughts: The identification of Kanchuria tripuraensis and Kanchuria priyasankari not only adds new 

names to taxonomy but also sends a powerful message about the hidden diversity beneath our feet. These 

discoveries highlight the urgent need to protect below-ground biodiversity, which supports life above the 

ground — from plants and animals to humans themselves. 

 
 

 

Context: A remarkable new species of flowering plant, named 
Portulaca bharat, has been recently discovered in the rocky and 
semi-arid terrain of the Aravalli Hills near Jaipur, Rajasthan. This 
discovery adds a significant entry to the growing list of Indian 
endemic flora, underlining the rich but underexplored biodiversity of 
the Aravallis. 

Key Highlights of Portulaca bharat: 

 Endemic to India: This plant has so far been found only in a single locality, making it a narrow 
endemic species. 

 Unique Morphological Features: Portulaca bharat displays distinct physical traits not observed in 
other known species of the genus. 

 Habitat Sensitivity: Its specific ecological requirements make it vulnerable to habitat 
degradation and climate change. 

 

  Discovery of Portulaca bharat: A Unique Flowering Plant from the Aravallis 
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 Conservation Status: As no additional populations are yet discovered, it has been provisionally 
classified as “Data Deficient” under the IUCN Red List guidelines. 

About the Genus Portulaca: 

 The genus Portulaca includes around 153 known species across the globe. 

 These are mostly succulent plants, adapted to survive in extreme conditions with high drought 
resistance. 

 Known for their water-storing tissues, they flourish in tropical and subtropical regions. 

 In India, there are currently 11 recognized species, including four endemic ones, primarily 
inhabiting dry and semi-arid zones. 

Why This Discovery Matters: 

 Portulaca bharat not only enriches our botanical heritage but also emphasizes the importance of 
microhabitats in supporting rare and endemic flora. 

 The discovery showcases the potential for more undocumented species in the Aravallis—one of the 
oldest mountain ranges in the world, often overlooked in biodiversity studies. 

 It also highlights the urgency for conservation efforts in fragile ecosystems, especially in the face of 
rapid urban expansion and climate variability. 

Did You Know? 

 The name "Portulaca" is derived from the Latin word portula, meaning "little gate", referring to the 
lid-like structure that opens to release seeds. 

 Many Portulaca species, such as Portulaca oleracea (common purslane), are edible and have 
medicinal properties. 

 Portulaca flowers are also popular in ornamental gardening, thanks to their vibrant colors and 
drought tolerance. 

A Call for Further Exploration: 

The discovery of Portulaca bharat is a reminder of the hidden treasures in India’s ecological landscapes. 
Continued field research, botanical surveys, and conservation-focused studies are essential to uncover 
and protect the full spectrum of India's plant biodiversity. 

 
  
9  

 

Context: In a remarkable breakthrough, Finnish researchers have discovered a 
green and sustainable chemical process that uses natural fatty acids found in 
vegetable cooking oils to recover silver from electronic waste (e-waste). This 
innovation aligns with the urgent global need to tackle e-waste and meet the 
surging demand for silver in various industries. 

What is E-Waste and Why It Matters: 

Electronic waste, or e-waste, includes discarded electronic and electrical devices such as smartphones, 
laptops, TVs, and household appliances that are no longer functional or have become outdated. With 
technological upgrades accelerating, e-waste is now one of the fastest-growing waste streams worldwide. 

 India ranks third globally in e-waste generation, after China and the United States. 

 

  Cooking Oils Turn Green Chemists: A Sustainable Solution for Silver Recovery from E-Waste 
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 According to the World Silver Survey 2024, industrial usage now accounts for over 50% of global 
silver demand. 

 However, only 15% of silver is currently recycled, causing massive wastage of this non-renewable, 
precious metal. 

The E-Waste Problem in India: A Snapshot 

Despite being a tech-savvy and digital-forward nation, India’s e-waste management system is fraught with 
structural issues: 

 Limited Consumer Incentives: There is a lack of financial or logistical motivation for individuals to 
return old electronics responsibly. 

 Inadequate Infrastructure: Many Tier-II and Tier-III cities lack authorized e-waste collection 
centers. 

 Dominance of the Informal Sector: Over 90–95% of e-waste is processed by informal scrap dealers 
using hazardous methods like acid leaching and open burning, posing serious health and 
environmental risks. 

 Grey Imports: Used electronics often enter India as “donations” or “refurbished” items, which 
eventually contribute to the e-waste load. 

Silver Recovery Using Cooking Oils: A Green Game-Changer 

Traditional silver extraction from e-waste involves toxic chemicals that generate hazardous residues. The 
new eco-friendly method, however, leverages unsaturated fatty acids such as oleic acid and linolenic 
acid—commonly found in sunflower, groundnut, olive, and soybean oils. 

How the Process Works: 

1. These fatty acids are combined with 30% hydrogen peroxide to create a green solvent. 

2. This solvent dissolves silver from circuit boards under mild and safe conditions. 

3. Ethyl acetate, a low-toxicity solvent, is then used to separate and recover pure silver. 

This method not only reduces environmental harm but also offers a cost-effective and scalable alternative 
for developing countries like India. 

Policy & Government Action on E-Waste in India: 

India has taken several notable steps to address its growing e-waste burden: 

 Extended Producer Responsibility (EPR): Under this, manufacturers and brands are held 
responsible for the collection and recycling of their end-of-life products. 

 An online EPR portal, managed by the Central Pollution Control Board (CPCB), facilitates 
registration and monitoring of producers, recyclers, and refurbishers. 

 The E-Waste (Management) Rules, 2022 replaced the 2016 rules with more stringent norms and 
accountability. 

 India’s first e-waste clinic was inaugurated in Bhopal, Madhya Pradesh, providing a dedicated 
facility for collection, segregation, and processing of electronic waste. 

Global and Environmental Significance: 

 Silver is a critical component in solar panels, electric vehicles, medical devices, and consumer 
electronics. 

 With global silver demand projected to increase by over 15% by 2030, sustainable recovery 
methods are crucial. 
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 By integrating green chemistry into recycling, India can also move closer to achieving the UN 
Sustainable Development Goals (SDGs), especially Goal 12 (Responsible Consumption and 
Production) and Goal 13 (Climate Action) 

Way Forward: Turning Waste into Wealth 

India stands at a crucial crossroads where its digital growth must be balanced with ecological 
responsibility. The cooking oil-based silver recovery method is not just a scientific innovation but a symbol 
of circular economy thinking—where waste becomes a resource. 

The future of e-waste management lies not just in containing the damage, but in extracting value, 
preserving human health, and fueling green economic growth. 

If adopted widely, such green technologies can play a pivotal role in building a "Viksit Bharat"—an India that 
is not only technologically advanced but also environmentally resilient and globally responsible. 

 

 

   

Context: In a significant step towards strengthening India’s disaster 
preparedness, Union Home Minister Amit Shah recently unveiled three 
cutting-edge platforms designed to enhance the speed, coordination, and 
accuracy of disaster management efforts. These are: 

 Integrated Control Room for Emergency Response (ICR-ER) 

 National Database for Emergency Management Lite 2.0 (NDEM Lite 
2.0) 

 Flood Hazard Zonation Atlas of Assam 

These platforms utilize satellite data, digital mapping, and real-time analytics to assist authorities in 
taking quicker, data-driven decisions, especially in high-risk areas. 

India’s High Disaster Risk: A Wake-Up Call 

Due to its diverse and dynamic geo-climatic profile, India remains highly vulnerable to natural disasters: 

 58.6% of landmass is prone to earthquakes 

 Over 12% is at risk from floods and river erosion 

 Nearly 68% of cultivable land is vulnerable to drought 

 Coastal states regularly face cyclones and tsunamis 

 Hilly terrains in the north and northeast are prone to landslides 

This vulnerability demands a robust, technology-driven, and community-centered disaster 
management system. 

India’s Disaster Management Framework: From Reactive to Proactive 

The Disaster Management Act, 2005 laid the foundation for a structured and institutional approach to 
dealing with disasters. Key components include: 

 National Disaster Management Authority (NDMA) as the apex body 

 The National Disaster Management Plan (NDMP), first issued in 2016 and revised in 2019 

 Integration with global frameworks like: 

 

  Harnessing Technology for Smarter Disaster Management in India 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  85 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

o Sendai Framework for Disaster Risk Reduction (SFDRR) 

o Sustainable Development Goals (SDGs) 

o Paris Climate Agreement 

o Prime Minister’s 10-Point Agenda on Disaster Risk Reduction 

Major Initiatives and Ground-Level Progress: 

India has made remarkable progress in recent years: 

 Zero casualties in Cyclone Biparjoy, a dramatic shift from the 10,000 deaths in the 1999 Odisha 
super cyclone 

 Aapda Mitra Scheme trained 1 lakh community volunteers in 350 multi-hazard districts 

 New Yuva Aapda Mitra Scheme launched with 470 crore to train an additional 1 lakh volunteers, 
20% of them women 

 National Landslide Risk Mitigation Programme implemented in 15 states, including Kerala 

 Early warning systems, weather forecasting, and public awareness campaigns have improved 
significantly 

 Budgetary commitments: 

o SDRF: from 38,000 crore to 1.44 lakh crore 

o NDRF: from 28,000 crore to ₹84,000 crore 

o Overall disaster fund: increased to 2 lakh crore 

o National Disaster Risk Management Fund: 68,000 crore 

India is also leading on the global stage with initiatives like: 

 Mission LiFE (Lifestyle for Environment) 

 International Solar Alliance 

 Coalition for Disaster Resilient Infrastructure (CDRI) 

Persistent Challenges and Critical Gaps: 

Despite progress, long-term resilience remains a weak link: 

 Environmental sustainability is often ignored in relief and recovery phases, leading to pollution 
and resource degradation 

 Disasters in Uttarakhand (2021) and Himachal Pradesh (2024) exposed the need for community-
driven recovery strategies 

 Over-dependence on central agencies can weaken local governance and response capacity 

The Way Forward: Building a Resilient India: 

India’s disaster management strategy has evolved into a comprehensive, multi-phased system—yet 
there’s more to be done. Here’s how we can strengthen it: 

1. Local Empowerment: Train and equip local leaders, panchayats, and community groups with the 

resources and knowledge to respond independently and effectively. 

2. Eco-centric Recovery: Use eco-friendly shelters, green infrastructure, and sustainable waste 

management systems during reconstruction. 
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3. Nature-Based Solutions: Protect and restore natural buffers like mangroves, wetlands, and forests 

to reduce the intensity of cyclones, floods, and landslides. 

4. Integrated Risk Planning: Disaster response should be coordinated with health emergencies, 

environmental crises, and infrastructure planning. 

5. Technology with Inclusivity: Ensure that new platforms like ICR-ER and NDEM Lite 2.0 are accessible 

to state and district-level responders, not just national agencies. 

6. Education and Culture: Incorporate disaster risk education into school curricula, promote community 

awareness, and revive traditional coping mechanisms. 

Conclusion: From Preparedness to Resilience 

India’s journey in disaster management shows that policy, preparedness, and people’s participation can 
save lives and protect livelihoods. However, the focus must now shift from merely responding to disasters to 
building long-term resilience—through technology, environmental stewardship, and local 
empowerment. 

 
 

 

Context: In a remarkable scientific breakthrough, researchers at the Indian 
Institute of Science (IISc) have decoded the biological enigma behind the 
production of laccaic acid—the vibrant red compound used in lac 
pigment. This pigment, extracted from the lac insect, is widely used in 
food colouring, textiles, dyes, folk art, and handicrafts. 

The latest study reveals that the insect does not make laccaic acid entirely 
on its own. Instead, a symbiotic, yeast-like fungus inside the insect plays 
a vital role in its synthesis. 

What is the Lac Insect? 

The lac insect is a small, sap-sucking insect best known for secreting shellac, a sticky resin with multiple 
commercial applications. 

 It is a hemimetabolous insect, meaning it undergoes gradual metamorphosis—passing through 
egg, nymph, pupal, and adult stages. 

 Reproduction is ovoviviparous, where eggs hatch inside the female’s body and young ones are 
released. 

 The life cycle completes in about six months. 

 These insects settle on host trees such as the flame of the forest, feeding on sugary sap and producing 
lac resin. 

India has two major strains of lac insects: 

 Kusumi (grows on Kusum trees) 

 Rangeeni (grows on various other trees like Ber and Palash) 

Species and Distribution: 

 The most economically important species is Laccifer lacca, which belongs to one of the six known 
genera of lac insects, only five of which secrete lac, and only one produces commercial-quality 
lac. 

 

  Lac Insect and Its Pigment Mystery Unveiled by IISc Researchers 
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 India and Thailand are the world’s leading lac producers. 

 In India, over 90% of lac production comes from states like: 

o Jharkhand, Bihar, West Bengal 

o Madhya Pradesh, Chhattisgarh 

o Northern Odisha, Eastern Maharashtra 

Uses of Lac Pigment: 

Lac pigment is a natural, eco-friendly dye highly sought after for: 

 Food-grade colouring 

 Traditional textiles and garments 

 Handicrafts and lacquerware 

 Folk painting and natural cosmetics 

Its organic nature makes it an attractive alternative to synthetic dyes. 

Breakthrough in Understanding Laccaic Acid: 

The IISc study brings attention to an unexpected contributor to the production of laccaic acid—a symbiotic 
fungus living inside the insect’s body. 

 The insect cannot synthesize one essential component—tyrosine, an amino acid needed for pigment 
production. 

 This gap is filled by a yeast-like fungus that lives inside the insect’s haemolymph (the insect 
equivalent of blood). 

 The fungus enters the egg cell (oocyte) during development, ensuring it passes to the next 
generation. 

 This relationship is mutualistic: the insect provides shelter and nutrients, while the fungus supplies 
critical biosynthetic molecules. 

Such symbiotic relationships are common in nature—termites, aphids, and even some beetles host bacteria 
or fungi that help them digest food or produce essential compounds. 

Why This Matters: 

 The study opens the door to biotechnological applications, such as bioengineering microbes to 
produce natural pigments without relying on insects. 

 Understanding the microbiome-insect link could also help improve lac cultivation practices, 
making it more sustainable and productive. 

 It deepens our appreciation of the complex ecosystems inside tiny organisms, where even pigments 
are the product of co-evolution and biological partnerships. 

Conclusion: A Tiny Insect with a Big Impact 

The lac insect, though small in size, plays a monumental role in rural economies, traditional arts, and 
sustainable industry. With cutting-edge research shedding light on the insect-fungus partnership behind 
pigment production, India has an opportunity to lead in eco-conscious dye technology and natural product 
innovation. 
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Context: With temperatures soaring across the country, air conditioners 
(ACs) have become a household necessity in India. However, the unchecked 
use of ACs is significantly increasing power demand, straining the national 
electricity grid and the environment. In response, the Indian government is 
preparing to implement new temperature guidelines for ACs to promote 
energy conservation and sustainable cooling. 

Rising Cooling Demand in India: A Growing Challenge 

 Cooling systems currently account for nearly 50 GW—or 20% of India’s peak power demand. 

 With over 10 crore AC units already in operation and 1.5 crore units added each year, India is 
experiencing one of the fastest-growing cooling demands globally. 

 Studies show that every 1°C increase in AC temperature setting can lead to approximately 6% 
energy savings, showcasing the immense potential of optimized temperature regulation. 

How Do Air Conditioners Work? Understanding the Cooling Cycle 

An air conditioner works by transferring heat from indoors to outdoors using a vapor-compression 
cycle. This process relies on a refrigerant fluid and the interaction of four key components: 

 Evaporator – Absorbs indoor heat and removes moisture. 

 Compressor – Compresses vapor; it's the most energy-intensive part. 

 Condenser – Releases the collected heat outside and condenses the vapor into liquid. 

 Expansion Valve – Regulates pressure and temperature before recycling the refrigerant. 

This entire cycle enables the AC to provide effective cooling—but at the cost of significant electricity usage. 

Why Standardizing AC Temperatures Matters: 

The Bureau of Energy Efficiency (BEE) has recommended a default AC temperature setting of 24°C in 
both residential and commercial buildings. This is based on scientific studies and human comfort 
guidelines: 

 Public spaces often maintain ACs at 18–21°C, which leads to unnecessary energy consumption and 
causes discomfort due to overcooling. 

 According to global comfort standards, indoor temperatures up to 25°C are comfortable when 
combined with air circulation and moderate humidity. 

 The World Health Organization (WHO) advises maintaining indoor temperatures above 18°C to 
prevent health issues such as respiratory illnesses, hypertension, and reduced cognitive function. 

Existing Challenges to Overcome: 

Despite India’s push toward energy efficiency, several key issues hinder progress: 

 Only 20% of AC units sold in India are 5-star rated, meaning the majority are still energy-inefficient. 

 BEE’s current rating standards are outdated and need a revamp by 2028 to meet global 
benchmarks. 

 Implementation of the Energy Conservation Building Code (ECBC) remains inconsistent, especially 
in urban construction. 

 

  India to Introduce Air Conditioner Temperature Guidelines for Energy Efficiency 
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 There is limited use of passive cooling techniques like thermal insulation, natural ventilation, and 
reflective building materials. 

The Way Forward: Strategies for Sustainable Cooling 

To ensure that India's cooling future is both eco-friendly and economically viable, the government and 
stakeholders must work together on multiple fronts: 

Promote Passive Cooling Architecture 

Encourage climate-responsive building designs that include: 

 Cross-ventilation 

 Shaded facades 

 Cool roofs and green cover 

 Thermal mass insulation 

Conclusion: Regulating to Refresh India’s Cooling Future 

In a country like India, where climate change and urbanization are intensifying the need for cooling, air 
conditioners are no longer a luxury—they are a necessity. However, without regulation, their energy 
footprint could become unsustainable. 

 

 

   

Context: In a landmark move, the Kerala High Court has enforced a ban 
on single-use plastics in ecologically sensitive hilly tourist destinations 
across the state. This decisive action also includes the regulation of plastic 
bottle usage during mass gatherings such as weddings, public celebrations, 
and government-sponsored events. 

Importantly, the court has excluded non-woven polypropylene bags with 
a thickness of 60 GSM and above from this ban, recognizing their reusability and relatively lower 
environmental footprint. 

Why This Ban Matters: The Environmental and Public Health Impact 

Hilly regions are environmentally delicate ecosystems. Plastic pollution in these areas has far-reaching 
consequences: 

 Biodiversity Threat: Plastic debris contaminates soil and water, threatening native flora and fauna 
and disrupting local food chains. 

 Public Health Risks: Stagnant plastic waste encourages mosquito breeding, leads to water 
contamination, and diminishes the visual appeal of scenic tourist spots. 

 Climate Vulnerability: Plastics contribute to microplastic contamination and disrupt carbon sinks 
like forests and mountain soil. 

The Real Challenge: Waste Governance in Mountain Terrains 

Despite repeated attempts, managing waste in hilly regions remains a tough challenge due to: 

 Lack of Local Infrastructure: Most hill towns lack basic facilities for waste segregation, collection, 
and disposal. 

 

  Kerala High Court Cracks Down on Single-Use Plastics in Ecologically Fragile Hill Stations 
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 Weak Enforcement: Though plastic bans exist in theory, in practice, there is poor monitoring, low 
compliance, and limited alternatives available for local vendors and tourists. 

 Low Awareness: Tourists often overlook sustainable practices, and many businesses lack 
awareness of their responsibilities under Extended Producer Responsibility (EPR) regulations. 

 Geographic Isolation: Scattered settlements, steep terrain, and seasonal inaccessibility make 
logistics complex and costly. 

India’s Broader Push Against Plastic Pollution: 

Kerala’s initiative aligns with India’s national strategy to tackle the growing plastic menace: 

 Extended Producer Responsibility (EPR): Makes plastic producers accountable for post-
consumer waste management. 

 Plastic Waste Management (Amendment) Rules, 2022: Bans the use of plastic bags thinner than 
120 microns to reduce litter and increase recyclability. 

 Swachh Bharat Abhiyan: A national mission focusing on cleanliness and waste segregation, 
including plastic collection drives in both urban and rural areas. 

 Plastic Parks: India has established dedicated zones for recycling and reprocessing plastic waste, 
promoting circular economy principles. 

 Judicial Activism: Indian courts, invoking Article 21 (Right to Life), have increasingly intervened in 
cases of environmental degradation, reinforcing the legal right to a clean and healthy 
environment. 

The Way Forward: Building a Sustainable, Mountain-Friendly Future 

To protect India's fragile mountain ecosystems, a multi-pronged strategy is essential: 

 Tailored Waste Policies: Formulate regulations that respect local customs, geographic limitations, 
and ecological importance of hill areas. 

 Community-Led Waste Management: Encourage decentralized, low-cost systems rooted in 
traditional practices and local governance. 

 Eco-Tourism Mandates: Implement mandatory waste audits, zero-waste event protocols, and 
tourist education drives, especially near pilgrimage sites and water bodies. 

 Green Incentives: Offer incentives for businesses and tourists adopting sustainable practices — 
such as discounts for reusable containers or recognition programs for plastic-free accommodations. 

Additional Insight: Global Parallels and Lessons 

Countries like Nepal and Bhutan have also faced plastic waste crises in their mountainous regions. For 
instance: 

 Bhutan, known for its Gross National Happiness model, banned plastic bags in 1999 and promotes 
eco-tourism as a national policy. 

 In Switzerland, mountain resorts employ underground waste suction systems to minimize visual 
and environmental impact. 

Kerala's new ban could serve as a model for other Indian states with hilly terrains such as Himachal 
Pradesh, Uttarakhand, and Sikkim, helping the country collectively move toward a plastic-free and 
sustainable future. 

Conclusion: A Step in the Right Direction 
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The Kerala High Court’s intervention is a timely reminder that sustainable development must respect 
environmental limits, especially in climate-sensitive zones. As plastic pollution continues to escalate, 
especially in tourist hotspots, proactive legal measures, community engagement, and eco-conscious 
tourism are no longer optional — they are imperative. 

 
  
10  

 
 

Context: A drought is a period marked by significantly below-average 
water availability, caused primarily by low rainfall. These dry spells are 
intensified by rising temperatures, strong winds, and increasingly by 
human activities that disrupt the natural water cycle. 

There are three major types of drought: 

 Meteorological Drought: Prolonged periods of reduced 
precipitation. 

 Agricultural (Ecological) Drought: Insufficient soil moisture 
affecting crops and vegetation. 

 Hydrological Drought: Declining water levels in rivers, lakes, and groundwater reserves over time. 

Key Findings from the OECD Report: 

The Organisation for Economic Co-operation and Development (OECD) has issued a stark warning in its 
latest Global Drought Outlook: 

 The global area impacted by drought has doubled between 1900 and 2020. 

 40% of the Earth’s surface now experiences more frequent and intense droughts. 

 Since 1980, 37% of global land has suffered a significant decline in soil moisture. 

 62% of monitored aquifers show falling groundwater levels, threatening long-term water 
security. 

 Climate change made the 2022 European drought up to 20 times more likely. In North America, 
it increased drought probability by 42%. 

Causes of Drought: A Dual Force of Nature and Human Activity 

Natural Drivers: 

 Climate variability (e.g., El Niño and La Niña) disrupts global rainfall patterns. 

 Melting glaciers and reduced snowfall limit freshwater replenishment. 

Human-Induced Triggers: 

 Deforestation and land degradation reduce soil’s ability to retain water. 

 Urban sprawl leads to soil sealing, preventing natural groundwater recharge. 

 Over-extraction of groundwater, coupled with inefficient irrigation, exacerbates water scarcity. 

 Intensive agriculture and monoculture practices stress already fragile ecosystems. 

Far-Reaching Impacts: A Triple Threat 

Environmental Damage: 

 

  Global Drought Outlook: A Growing Crisis Demanding Urgent Action 
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 Ecosystem collapse in forests, wetlands, and grasslands. 

 Loss of biodiversity and declining carbon sequestration ability. 

 Increase in wildfires, desertification, and soil erosion. 

Economic Fallout: 

 Droughts reduce agricultural productivity, hydropower output, and industrial efficiency. 

 Fluvial trade routes (rivers and canals) suffer from low water levels. 

 Global economic losses due to drought are growing by 3% to 7.5% annually. 

Social Consequences: 

 Rising food and water insecurity, particularly in vulnerable regions. 

 Livelihood loss among smallholder farmers and pastoralists. 

 Migration due to uninhabitable conditions and resource scarcity. 

 Although droughts account for only 6% of all natural disasters, they are responsible for 34% of 
disaster-related deaths. 

A Path Forward: Building Resilience Against Drought: 

1. Smart Investment in Resilience: 

 Every USD 1 invested in drought resilience can yield USD 2–3 in returns—some projects offer 10x 
the benefit. 

 Investing in early warning systems, climate-smart agriculture, and sustainable water 
management is crucial. 

2. Sustainable Land and Ecosystem Management: 

 Restore wetlands, forests, and grasslands to improve water retention and soil health. 

 Promote drought-tolerant crops, regenerative farming, and agroforestry to secure food supply 
chains. 

3. Integrated, Cross-Sectoral Approach: 

 Align drought strategies with urban planning, transport, energy, and infrastructure development. 

 Boost irrigation efficiency—modern techniques could cut global water use by 76%. 

Additional Insights & Global Perspective: 

 By 2050, nearly 5 billion people could be living in areas with inadequate access to water. 

 Sub-Saharan Africa, South Asia, and the Mediterranean are identified as high-risk regions for 
chronic drought. 

 Innovative solutions like desalination, cloud seeding, precision agriculture, and artificial aquifer 
recharge are gaining attention. 

Final Thoughts: 

Drought is no longer a regional or seasonal issue—it is a global challenge with environmental, economic, 
and social repercussions. As the climate crisis deepens, a proactive and holistic approach to drought 
resilience is not just an option, it’s a necessity for a sustainable and secure future. 
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Context: India’s green hydrogen sector is rapidly evolving with strong 

confidence among stakeholders about its vital role in the nation’s clean energy 

future. While global export prospects face significant hurdles, India is pivoting 

decisively towards building a robust domestic market for this promising 

alternative fuel. 

Domestic Momentum Accelerates as Global Demand Wanes: 

Amidst geopolitical tensions and uncertain international policies, India is focusing heavily on nurturing 

domestic demand, infrastructure development, and supportive policies for green hydrogen. The 

government and industry leaders recognise its transformative potential in decarbonising hard-to-abate 

sectors like fertilisers, steel, and shipping—critical to India's climate goals. 

National Green Hydrogen Mission: India’s Flagship Initiative 

Launched in 2023, the National Green Hydrogen Mission aims to establish India as a global powerhouse 

for green hydrogen production, utilization, and eventual export. With an ambitious budget of Rs 19,744 

crore, the mission targets the development of 5 million metric tonnes (MMT) of green hydrogen capacity 

by 2030. 

Key components include: 

 Promoting the domestic manufacture of electrolysers under the SIGHT (Strategic Interventions 

for Green Hydrogen Transition) program. 

 Implementing a measurement and certification framework introduced by the Ministry of New 

and Renewable Energy (MNRE) in April 2025 to ensure transparency and quality standards in green 

hydrogen production. 

Export Ambitions Confront Global Uncertainties: 

Despite investments in export-oriented projects like ReNew Power’s green ammonia facility in Odisha, 

India’s green hydrogen exports face severe setbacks. Key reasons include: 

 Weakening global demand due to geopolitical instability and shifting policies in major markets like 

the US and EU. 

 The potential rollback of the US Inflation Reduction Act (IRA) under the so-called “Big Beautiful 

Bill”, undermining investor confidence in green fuel transitions. 

 Lack of sufficient industry response to European tenders, such as Germany’s Hintco initiative under 

H2Global Foundation, reflecting broader export market sluggishness. 

Enhancing Global Market Access: 

To overcome trade and logistical barriers, India is actively engaging with major European ports, including 

Rotterdam and Antwerp, aiming to streamline future shipments of green hydrogen and its derivatives. 

Trade negotiations, including Free Trade Agreement (FTA) discussions with Europe, are also exploring 

import duty reductions to enhance export competitiveness. 

 

  India’s Green Hydrogen Mission: Strong Domestic Drive Amid Export Challenges 
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Domestic Demand: The New Growth Engine 

In light of export uncertainties, India is doubling down on cultivating a strong domestic green hydrogen 

market: 

 Recent tenders for the supply of 800,000 tonnes of green hydrogen attracted full participation, 

signaling growing domestic interest. 

 The Solar Energy Corporation of India (SECI) is managing another tender for 700,000 tonnes, 

primarily targeting the fertiliser sector. 

 Pilot projects in transportation, steel, and shipping sectors are underway, with hydrogen fuel cell 

buses currently tested in five cities including Ladakh. 

Industry experts suggest that mandatory green hydrogen sourcing in sectors like fertiliser manufacturing 

could significantly accelerate adoption. 

Cost Competitiveness: The Key Challenge 

The main barrier to large-scale adoption remains the high cost of green hydrogen, currently priced at $4–

$5 per kg, compared to $2.3–$2.5 per kg for grey hydrogen, which is derived from fossil fuels. Without 

supportive policies or mandates, green hydrogen is yet to achieve commercial viability. 

A recent study by CII, Bain & Company, and RMI attributes the high cost to: 

 Underdeveloped supply chains 

 Elevated financing expenses 

 Lack of economies of scale 

The report recommends practical strategies to boost demand and reduce costs, including: 

 Blending green hydrogen with grey hydrogen or piped natural gas 

 Promoting its use in specialized industries like ceramics, chemicals, and glass 

 Leveraging public procurement policies, especially for green steel projects, to drive scale and price 

reduction 

Future Outlook: Balancing Ambition with Realities 

India’s vision for green hydrogen remains bold and forward-looking. However, the current scenario calls for 

a recalibration of priorities—shifting focus from immediate export ambitions toward strengthening 

domestic infrastructure, demand creation, and cost reduction. 

If successful, India could emulate its remarkable renewables growth story, achieving cost parity in green 

hydrogen and positioning itself as a global leader in the clean fuel economy of the future. 

Additional Insight: 

Globally, green hydrogen is poised to play a pivotal role in achieving net-zero targets by 2050. Countries like 

Australia and Saudi Arabia are also investing heavily in green hydrogen export projects, underscoring the 

importance of international collaboration and competitive positioning for India in this emerging global 

market. 
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Context: In a devastating turn of events, a flash flood in the Subarnarekha River 
recently wreaked havoc in Balasore district of Odisha, affecting over 50,000 people. 
Torrential rains led to a sudden rise in water levels, causing widespread inundation 
in nearby villages, displacing families and damaging infrastructure. Relief efforts are 
underway, but the incident highlights the growing vulnerability of riverine 
communities to extreme weather events, often intensified by climate change and 
unplanned development. 

Origin and Course: From the Heart of Jharkhand to the Bay of Bengal 

The Subarnarekha River, whose name translates to “Streak of Gold”, originates near Nagri village in the 
Ranchi district of Jharkhand, at an altitude of 600 metres above sea level. It flows eastward for about 395 
kilometres before finally draining into the Bay of Bengal. 

The river passes through resource-rich regions, notably copper and uranium mining zones, and is a 
lifeline for parts of Jharkhand, Odisha, and West Bengal. 

Geographical Highlights and River Basin: 

 The Subarnarekha basin is surrounded by: 

o Chhotanagpur Plateau (North and West) 

o Baitarani Basin ridges (South) 

o Kasai Valley of the Kangsabati River (East) 

o Bay of Bengal (Southeast) 

 The basin primarily spans Jharkhand and Odisha, with a smaller portion extending into West 
Bengal. 

 The region is largely monsoon-dependent, receiving the bulk of its rainfall between June and 
October, driven by the Southwest Monsoon. 

Major Tributaries of the Subarnarekha: 

Several important rivers merge with the Subarnarekha, enriching its flow: 

 Kharkai River – A key right-bank tributary originating in Odisha’s Mayurbhanj district 

 Kanchi River – Rises in the Ranchi plateau 

 Karkari River – Joins near the Singhbhum district 

These tributaries not only boost the river’s volume but also contribute to siltation and flooding, especially 
during the monsoon. 

Natural Wonders and Scenic Landscapes: 

The Subarnarekha creates several notable geographical features, including: 

 Hundru Falls – A dramatic plunge of about 98 metres, where the river descends from the Chota 
Nagpur Plateau, forming a breathtaking waterfall 

 Galudih Barrage – A key structure built for irrigation and hydroelectric purposes 

These sites attract tourism, but also represent critical points of water regulation and flood management. 

Historical and Cultural Significance: 

  Subarnarekha River: The Golden Stream Turned Menace Amid Rising Floods 
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The name Subarnarekha, or “golden line,” is believed to come from the traces of gold particles that were 
once found in the river sands. It is deeply embedded in the local folklore and tribal culture of the region, 
especially among the Santhal and Munda communities. 

In literature and cinema, the river inspired filmmaker Ritwik Ghatak’s classic film “Subarnarekha” (1965), 
which metaphorically captured the theme of displacement and social upheaval—ironically echoing the 
modern-day struggles of the region. 

Environmental Concerns and Flood Risk: 

The recent flood in Balasore is a stark reminder of the environmental stress facing the Subarnarekha: 

 Deforestation in upper catchment areas has led to faster surface runoff. 

 Illegal mining and sand extraction have destabilized riverbanks. 

 Encroachment of floodplains and inadequate drainage systems amplify the impact of heavy 
rainfall. 

 Climate variability has intensified the frequency and severity of flash floods. 

According to environmental experts, without urgent interventions in watershed management, 
afforestation, and river rejuvenation, such disasters may become more frequent. 

Way Forward: Sustainable River Management Needed 

To mitigate future disasters and preserve the ecological balance of the Subarnarekha basin: 

 Flood forecasting systems need to be strengthened through real-time monitoring and satellite 
data. 

 Watershed conservation efforts must be scaled up, especially in the upper reaches of the basin. 

 Community-based disaster preparedness is essential to reduce vulnerability. 

 A comprehensive river basin management plan, involving coordination among Jharkhand, Odisha, 
and West Bengal, is crucial for long-term resilience. 

Conclusion: A River of Gold, a Region at Risk 

The Subarnarekha River, once revered for its golden sands and cultural symbolism, now finds itself at the 
centre of a climate and development crisis. From powering waterfalls to flooding villages, its journey 
reflects both the natural beauty and fragility of eastern India. With proactive management and policy focus, 
the Subarnarekha can continue to nourish its basin without turning into a force of destruction. 

 
 
  

 

Context: A new proposal to redefine the boundaries of the Critical 
Tiger Habitat (CTH) within Sariska Tiger Reserve in Rajasthan 
could prove pivotal for over 50 marble and dolomite mines. These 
mines were shut down last year following a Supreme Court 
directive due to their proximity to the CTH. If approved, the revised 
boundary plan might allow operations to resume—raising questions 
about the delicate balance between conservation and commerce. 

An Overview of Sariska Tiger Reserve: 

  Sariska Tiger Reserve: A Wild Haven Amidst Heritage and Controversy 
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Located in the Alwar district of Rajasthan, Sariska Tiger Reserve is nestled in the rugged terrain of the 
Aravalli hills, one of the oldest mountain ranges in the world. Covering a wide expanse of diverse 
landscapes, it offers a fascinating blend of natural beauty, wildlife, and cultural heritage. 

Originally a royal hunting ground for the Maharaja of Alwar, Sariska was declared a wildlife sanctuary in 
1955 and later upgraded to a national park in 1979. Today, it plays a crucial role in India's Project Tiger, 
acting as a safe haven for the Bengal tiger and many other threatened species. 

Diverse Terrain and Vegetation: 

Sariska boasts a rocky, undulating landscape featuring scrub thorn forests, semi-deciduous woodlands, 
grassy meadows, and cliff-lined valleys. The region’s vegetation is typical of Northern Tropical Dry 
Deciduous and Thorn Forests, making it a unique ecological zone. 

The reserve is dominated by the dhok tree, with other important plant species like salar, kadaya, ber, gugal, 
bamboo, banyan, and kair also thriving here. These provide critical habitat and food for the area's rich fauna. 

Wildlife Wonders of Sariska: 

Apart from the iconic Bengal tiger, Sariska is home to an array of wildlife: 

 Leopards 

 Sambhars 

 Chitals (spotted deer) 

 Nilgai (blue bull) 

 Wild boars 

 Four-horned antelope (chausingha) 

The park is also a haven for bird watchers, hosting species like the crested serpent eagle, great horned 
owl, and peafowl, which is also India’s national bird. 

A Reserve Rich in History and Heritage: 

Sariska is not just about wildlife—it’s also steeped in cultural and historical significance. Within and 
around the reserve are several ancient temples, forts, and scenic lakes, including: 

 Bhangarh Fort – considered one of India’s most haunted places 

 Pandu Pol – associated with the Mahabharata 

 Ajabgarh and Pratapgarh Forts 

 

 Siliserh Lake and Jai Samand Lake, known for their tranquil beauty 

These landmarks make Sariska a blend of wilderness and wonder, attracting both nature enthusiasts and 
history buffs. 

Did You Know? 

 Sariska became the first reserve in India to successfully relocate tigers after poaching had wiped them 
out by 2005. The reintroduction program began in 2008. 

 The park is one of the few reserves where religious shrines remain active within the forest, leading 
to year-round pilgrim activity. 

 The Kankwari Fort, located within the reserve, once served as the prison of Dara Shikoh, the elder 
brother of Mughal emperor Aurangzeb. 
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Conclusion: A Fragile Balance Between Conservation and Development 

Sariska Tiger Reserve stands as a powerful symbol of ecological restoration, cultural legacy, and 
biodiversity protection. As debates over mining and habitat preservation intensify, it reminds us that the 
future of India's wildlife—and its rich history—relies on careful stewardship and sustainable decision-
making. 

 

 

   

Context: A recent rare sighting of a Himalayan brown bear along with 
its family in the remote Nelong and Jadung Valleys of Gangotri National 
Park, Uttarakhand, has thrilled wildlife enthusiasts and conservationists 
alike. Such appearances are uncommon, and the event has renewed 
interest in the conservation of one of the rarest and most endangered 
bear species in the world. 

Introduction: The Mighty Bear of the Mountains 

The Himalayan brown bear (Ursus arctos isabellinus) is the largest land mammal inhabiting the high-
altitude regions of the Himalayas. Sometimes referred to as the “Isabelline Bear” or “Himalayan Red 
Bear”, it is known as Denmo in Ladakhi. This majestic bear is believed to be part of one of the oldest 
surviving lineages of brown bears. 

Fascinatingly, the Himalayan brown bear is also thought to have contributed to the myth of the Yeti, owing 
to its upright walking posture and large footprints in the snow. 

Habitat and Range: 

These bears are found in the northwestern and central Himalayas, including regions of: 

 India 

 Nepal 

 Pakistan 

 Bhutan 

 Tibet (China) 

In India, their populations are scattered and isolated, surviving in the alpine and subalpine zones of 
Jammu and Kashmir, Himachal Pradesh, and Uttarakhand. They generally live above the timberline, 
between 3,000 to 5,500 meters (roughly 9,800 to 18,000 feet) above sea level. 

Physical Characteristics and Behavior: 

 Size: Males are typically 1.9 meters long and weigh around 135 kg, while females are smaller at about 
1.6 meters and 70 kg. 

 Appearance: They possess a thick, dense coat, often sandy or reddish-brown, adapted to survive the 
harsh alpine climate. 

 Diet: These bears are omnivores, consuming grasses, roots, fruits, bulbs, insects, and small 
mammals like pikas, voles, and marmots. 

 Social Behavior: Naturally solitary, they usually only come together to mate or compete for mates. 
Mothers and cubs form the only lasting social bonds. 

 

  Himalayan Brown Bear: The Elusive Giant of the High Himalayas 
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 Hibernation: In winter, they retreat into dens to hibernate, often digging burrows in rocky slopes 
or under thick vegetation. 

 Lifespan: In the wild, they can live up to 30 years. 

Conservation Status: A Species on the Brink 

The Himalayan brown bear is classified as Critically Endangered on the IUCN Red List, signaling an 
extremely high risk of extinction in the wild. Its legal protections include: 

 Wildlife (Protection) Act, 1972 – Schedule I (highest protection under Indian law) 

 CITES Appendix I – Banning international trade 

Their survival is threatened by: 

 Habitat fragmentation 

 Human-wildlife conflict 

 Climate change 

 Poaching for body parts (often used in traditional medicine) 

Did You Know? 

 The Himalayan brown bear’s presence is considered an indicator of ecosystem health in high-
altitude environments. 

 It is genetically distinct from other brown bear populations, adding to its conservation value. 

 The Trans-Himalayan region, particularly Ladakh and Uttarakhand, is now being prioritized for 
species recovery programs and wildlife corridor development. 

Conclusion: Preserving the Monarch of the Mountains 

The Himalayan brown bear is not just a wildlife marvel—it is a symbol of the fragile beauty and complexity 
of the Himalayan ecosystem. Its rare sighting in Gangotri National Park offers hope, but also a stark 
reminder of the urgent need for dedicated conservation action. 

 
 

 
  

Context: The National Green Tribunal (NGT) has issued a notice to the 
Central Pollution Control Board (CPCB) and other concerned authorities 
over the widespread cutting of palm trees in Bihar. This large-scale 
deforestation is now being linked to a rise in lightning-related fatalities in 
the region. Palm trees, with their towering height and conductive structure, 
are believed to play a significant role in dissipating lightning energy, 
potentially reducing its impact on humans and infrastructure. 

Introduction: The Palm Tree — A Symbol of Strength and Sustainability 

Belonging to the Arecaceae (Palmae) family, the palm tree is a monocotyledonous, evergreen plant 
known for its versatile form—ranging from shrubs and tall trees to climbing vines (lianas). It is one of the 
most ancient and ecologically important plant groups, with several species playing crucial roles in 
agriculture, culture, and environmental stability. 

Geographic Distribution: A Tropical Citizen of the World 

Palm trees are widely distributed across: 

  Palm Trees: Vital Green Giants Facing Threats in India 
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 The Americas 

 Asia (including India, Japan, Southeast Asia, and the Pacific Islands) 

 Africa and Madagascar (to a lesser extent) 

 Australia and nearby island chains 

They thrive in tropical and subtropical climates, contributing significantly to the biodiversity and 
economy of these regions. 

Distinctive Features of Palm Trees: 

 Structure: Typically, palm trees have a tall, cylindrical, unbranched stem of uniform thickness from 
base to crown. Some, like the Hyphaene species, may show dichotomous branching. 

 Leaves: Two main types: 

o Palmate leaves resemble open hands, sprouting in clusters. 

o Pinnate leaves are feather-like, arranged on either side of a stem. 

 Longevity and Growth: Palms can live for decades and are adapted to nutrient-poor soils and 
coastal environments. 

 Ecological Role: They provide shade, support wildlife habitats, and play a role in climate 
regulation. 

Economic and Cultural Importance: 

Among the most commercially significant species are: 

 Coconut Palm (Cocos nucifera): A vital source of coconut oil, water, coir, and timber. 

 African Oil Palm (Elaeis guineensis): The primary global source of palm oil, widely used in food, 
cosmetics, and biofuel. 

Palm products support millions of livelihoods globally and hold cultural value in traditional rituals, 
cuisine, and medicine. 

Conservation Concerns: A Silent Crisis 

Despite their resilience, nearly 100 species of palm trees are now classified as endangered, mainly due to: 

 Deforestation 

 Urban expansion 

 Unsustainable harvesting 

 Climate change 

Many palms are now restricted to small habitats, making them vulnerable to extinction. Conservationists 
warn that losing palm diversity would mean losing a keystone species critical for ecosystem stability. 

Did You Know? 

 Some species like the Talipot Palm (Corypha umbraculifera) bloom only once in their lifetime—
after 30–80 years—and then die. 

 Palms are among the oldest cultivated plants, with evidence dating back over 5,000 years in 
Mesopotamia and the Indus Valley. 

 In some parts of India, traditional communities use palm leaves as manuscripts for ancient 
scriptures and astrological charts. 
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Conclusion: Preserving a Symbol of Life and Livelihood 

Palm trees are more than just a tropical icon—they are climate regulators, economic assets, and cultural 
treasures. The recent concern over their felling in Bihar underscores the need for stronger environmental 
oversight and community-based conservation efforts. 

As the world grapples with biodiversity loss and climate instability, protecting palm trees is a small but crucial 
step toward sustaining both nature and human life. 

 

 

   

Context: A new species of gecko has been discovered in the Coonoor 
Hills of the Upper Nilgiris, nestled in the Western Ghats of Tamil Nadu. 
This discovery adds a fascinating chapter to India’s rich biodiversity, as 
the species is believed to be exclusively found in the Coonoor region. 

About Dravidogecko coonoorensis: 

 This newly identified species has been named Dravidogecko 
coonoorensis, after its native range in the Coonoor area. 

 It marks the ninth species in the Dravidogecko genus, all of which are native to the Western Ghats, 
a UNESCO World Heritage Site and one of the world's eight "hottest hotspots" of biological 
diversity. 

Unique Habitat and Ecology: 

 The gecko has been observed in a mosaic of environments, ranging from montane (high-altitude) 
forests to monoculture plantations. 

 Notably, it shows remarkable adaptability, thriving in both natural and urban surroundings — 
including: 

o Tree trunks and bark 

o Wall crevices of buildings 

o Plant branches and garden structures 

 Its presence even on man-made structures reflects its resilience and ability to coexist in human-
modified landscapes. 

Significance of the Discovery: 

 Dravidogecko coonoorensis is now the only known gecko species endemic to high-elevation 
areas of the Western Ghats, making it ecologically and evolutionarily significant. 

 This discovery highlights the biological richness of the Nilgiris and the need for enhanced 
conservation efforts, especially in highland ecosystems that are vulnerable to climate change and 
habitat alteration. 

What Are Geckos? 

 Geckos are a group of small to medium-sized reptiles known for their vibrant colors, nocturnal 
behavior, and distinct chirping sounds. 

 They belong to the infraorder Gekkota, and are found across every continent except Antarctica. 

 Geckos have adapted to a wide range of habitats, including: 

 

  Dravidogecko Coonoor: A Remarkable New Gecko Species from the Nilgiris 
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o Rainforests 

o Arid deserts 

o Mountain slopes 

o Urban and suburban environments 

 They are grouped into six major families: 

o Gekkonidae (largest family, includes house geckos) 

o Phyllodactylidae 

o Sphaerodactylidae 

o Diplodactylidae 

o Carphodactylidae 

o Eublepharidae (includes leopard geckos) 

Additional Insights: 

 The Dravidogecko genus is a relatively recent taxonomic classification, and several of its species have 
only been described in the past decade. 

 These geckos are primarily insectivorous and play an important role in controlling insect 
populations, making them valuable to both natural ecosystems and human dwellings. 

 The discovery of new gecko species also enhances our understanding of evolutionary biology, 
species distribution, and genetic diversity in tropical highland regions. 

Conclusion: 

The discovery of Dravidogecko coonoorensis serves as a reminder of how much remains undiscovered in 
India’s ecological treasure troves like the Western Ghats. This new species, thriving quietly in the misty 
hills of Coonoor, highlights the urgent need to conserve fragile mountain ecosystems, not just for their 
beauty — but for their unique and irreplaceable life forms. 

 
 

 
  

Context: India is witnessing a surge in evaporative demand, a crucial yet often 
overlooked factor influencing the country's water crisis and climate risks. This 
increase is revealing gaps in climate monitoring and data infrastructure, posing 
serious challenges for water management, agriculture, and disaster preparedness. 

What Is Evaporative Demand? 

Evaporative demand refers to how much moisture the atmosphere can 
potentially draw from land and water surfaces, assuming unlimited water supply. In simple terms, it 
reflects how "thirsty" the atmosphere is. 

Unlike actual evaporation, which depends on available moisture, evaporative demand is a theoretical 
maximum and is driven by atmospheric variables such as: 

 Temperature 

 Wind speed 

 Humidity 

  Evaporative Demand: A Hidden Driver of Climate Stress in India 
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 Solar radiation (sunlight exposure) 

 Cloud cover 

Why It Matters: 

Periods of high evaporative demand can significantly affect ecosystems and human activities: 

 Accelerates drought conditions by drying out soil faster 

 Increases fire risk by making vegetation more flammable 

 Reduces water availability for agriculture, leading to crop stress 

 Worsens heat stress in both rural and urban areas 

When high evaporative demand overlaps with low rainfall, it leads to a dangerous combination of 
critically dry fuels and fast-spreading wildfires, especially in forested and semi-arid regions. 

Introducing the 'Thirstwave': A New Climate Threat 

A “thirstwave” is a newly coined term describing three or more consecutive days of extreme evaporative 
demand. 

Unlike a traditional heatwave, which is mainly driven by temperature, a thirstwave results from the 
combined effects of: 

 High temperatures 

 Low humidity 

 Strong winds 

 Intense solar radiation 

In a warming climate, thirstwaves are becoming more intense, more frequent, and longer-lasting, 
increasing the risk of severe droughts and wildfires, especially in regions already prone to water scarcity. 

Current Trends and Alarming Indicators in India: 

 Northern and Central India are increasingly vulnerable due to rising temperatures and 
unpredictable rainfall. 

 Crop yields, especially for water-intensive crops like rice and sugarcane, are being negatively 
affected. 

 Urban areas are experiencing faster drying of green spaces and water bodies, contributing to urban 
heat island effects. 

 Forest fire frequency in states like Uttarakhand, Chhattisgarh, and Odisha is showing a strong 
correlation with rising evaporative demand. 

What Needs to Be Done? 

To address this emerging challenge, India needs to: 

 Upgrade its climate monitoring systems to better track evaporative demand patterns 

 Incorporate evaporative demand in drought early-warning systems 

 Support farmers with tools and technologies for water-efficient agriculture 

 Improve land-use planning and forest management to reduce fire risk 

Conclusion: 
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As the climate crisis deepens, evaporative demand is becoming a critical metric to understand 
environmental stress and plan for future resilience. Recognizing and responding to thirstwaves and rising 
atmospheric dryness will be essential for managing India’s water security, agriculture, and disaster 
preparedness in the decades ahead. 

 

 

 
  

Context: Enhanced Rock Weathering (ERW) is fast becoming a preferred 
tool in the global carbon removal market, with major tech firms, airlines, 
and fast fashion brands investing in ERW-based carbon credits to offset 
their emissions. As the world races to meet climate goals, ERW is emerging 
as a scalable, nature-aligned solution. 

What is Enhanced Rock Weathering? 

Enhanced Rock Weathering is a technique that accelerates a natural 
geological process—called chemical weathering—to remove carbon dioxide (CO₂) from the atmosphere 
and store it safely. 

How It Works: 

 Weathering occurs when CO₂ reacts with rainwater, forming a weak acid called carbonic acid. 

 This acid breaks down rocks, binding CO₂ into bicarbonates, which eventually form stable minerals 
like limestone, locking carbon away for thousands to millions of years. 

 ERW speeds this process by spreading finely crushed quick-weathering rocks, such as basalt, on 
land. The greater the surface area, the faster the chemical reactions. 

Global Reach of ERW Projects: 

ERW initiatives are now being piloted or scaled up across: 

 Europe 

 North and South America 

 Asia 

These projects often combine carbon removal with agricultural co-benefits, making them attractive to both 
climate investors and farmers. 

Why It’s Effective: Science Behind ERW 

The carbon-capturing efficiency of ERW depends on multiple factors: 

 Rock type and grain size (finer grains weather faster) 

 Climate conditions (more heat and rainfall speed up reactions) 

 Soil characteristics and land management (influence how carbon is absorbed and retained) 

Environmental and Agricultural Benefits: 

 Increases soil alkalinity, helping to: 

o Improve soil health and fertility 

o Promote crop growth 

o Accelerate soil formation 

  Enhanced Rock Weathering: A Natural Climate Fix Gains Global Momentum 
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 Reduces ocean acidification by preventing excess soil acids from entering rivers and eventually 
releasing CO₂ into the atmosphere 

Moreover, basalt—the preferred rock for ERW—is: 

 Abundant globally 

 Often a byproduct of quarrying, making it cost-effective and sustainable 

Challenges and Concerns: 

Despite its promise, ERW faces critical challenges: 

Heavy Metal Contamination: 

 Some rapid-weathering rocks may contain toxic heavy metals such as nickel, chromium, or 
cadmium. 

 These elements could leach into the soil or water, posing environmental and health risks if not 
properly managed. 

Conclusion: A Promising Tool, Not a Silver Bullet 

Enhanced Rock Weathering represents one of the most nature-aligned carbon removal techniques 
available today. While still in early commercial stages, it holds tremendous potential when paired with 
rigorous monitoring, responsible rock selection, and local soil management practices. 

 

 

   

Context: In a major conservation milestone, the Union Government has 
officially notified the Eco-Sensitive Zone (ESZ) around the Kappatagudda 
Wildlife Sanctuary, ending a ten-year-long movement aimed at safeguarding 
this ecologically rich and culturally significant landscape in northern 
Karnataka. This move is expected to bolster environmental protection 
measures and regulate unsustainable activities around the sanctuary, 
ensuring long-term preservation of its fragile ecosystems. 

A Jewel of the Deccan: About Kappatagudda Wildlife Sanctuary 

Located in the Gadag district of Karnataka, the Kappatagudda Wildlife Sanctuary spans over 244.15 
square kilometers. Known for its unique ecological and historical richness, the sanctuary is often referred 
to as the “Western Ghats of North Karnataka” due to its rich biodiversity and scenic hillscapes. 

A Landscape Steeped in History: 

Kappatagudda is not only a haven for wildlife but also a treasure trove of ancient heritage. The area is dotted 
with the ruins of temples, forts, and monastic complexes, dating back to powerful dynasties such as the 
Chalukyas and Rashtrakutas. 

Architectural highlights include: 

 Kappatagudda Jain Basadi 

 Brahma Jinalaya 

 Trikuteshwara Temple 

 Dambala Temple 

 

  Kappatagudda Wildlife Sanctuary Declared Eco-Sensitive Zone by Centre 
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These monuments reflect the region’s rich religious diversity, as well as its exceptional craftsmanship, 
with intricate carvings and inscriptions that narrate tales from a glorious past. 

Ecological Richness: Flora and Fauna 

Flora: 

The sanctuary is characterized by dry deciduous forests, scrublands, grasslands, and riverine habitats. 
It is home to over 400 species of medicinal plants, making it a botanical hotspot, particularly valuable for 
traditional medicine and ethnobotany. 

Fauna: 

Kappatagudda supports a wide range of wildlife: 

 Large carnivores like gray wolves, striped hyenas, leopards, and golden jackals 

 Smaller predators such as jungle cats, rusty-spotted cats, Indian gray mongooses, ruddy 
mongooses, common palm civets, and small Indian civets 

The sanctuary plays a vital role in conserving the dry-zone carnivore population, many of which are under 
threat in other parts of India due to habitat loss and fragmentation. 

Why the ESZ Notification Matters: 

The Eco-Sensitive Zone status brings a protective buffer around the sanctuary, restricting industrial 
activities, mining, and deforestation, which could threaten its delicate balance. It also ensures: 

 Regulation of urban expansion 

 Promotion of sustainable development 

 Enhanced community participation in eco-tourism and conservation 

Did You Know? 

Kappatagudda is one of the few sanctuaries in India where arid and semi-arid ecosystems coexist with high 
levels of endemic plant species, making it a priority area for both conservationists and heritage 
scholars. 

Conclusion: Protecting a Living Legacy 

The declaration of the Eco-Sensitive Zone around Kappatagudda Wildlife Sanctuary is not just an 
environmental victory—it is a step toward preserving a living legacy where nature, culture, and history 
are deeply intertwined. This sanctuary is now poised to become a model for conservation-linked tourism, 
biodiversity research, and heritage revival, ensuring its value is passed on to future generations. 

 

 
  

 

Context: Jellyfish, some of the oldest living marine organisms on 
Earth, have been drifting through the oceans for over 500 million 
years. These gelatinous, soft-bodied creatures belong to the phylum 
Cnidaria, a group that also includes corals, sea anemones, and 
hydras. 

Recent scientific studies have reported a sharp increase in jellyfish 
blooms along the Indian coastline, raising concerns for marine biodiversity, fisheries, and coastal industries. 

Anatomy and Adaptability: Simplicity is Their Strength 

  Jellyfish Blooms Rising Along Indian Coasts: A Growing Ecological Concern 
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Jellyfish are remarkably simple invertebrates, yet highly adaptable survivors in diverse marine 
environments. Their bodies are structured with: 

 Radial symmetry, allowing them to respond to stimuli from all directions, 

 A three-layered body plan consisting of: 

o Epidermis (outer skin), 

o Mesoglea (a thick, jelly-like middle layer), 

o Gastrodermis (inner layer that lines the gut), 

 No brain, heart, or blood, but a nerve net that helps them respond to light and touch, 

 Stinging tentacles equipped with specialized cells called cnidocytes, used for both defense and 
capturing prey. 

They use a method of jet propulsion to move through the water, contracting their bell-shaped bodies to push 
themselves forward. 

Ecological Role and Impact: 

In ocean ecosystems, jellyfish are both predators and prey. They consume plankton, small fish, and larvae, 
while also serving as food for species like sea turtles, sunfish, and certain seabirds. 

However, under favorable conditions, jellyfish populations can explode into massive blooms, causing 
ecological and economic disruptions. These blooms are often linked to: 

 Climate change and ocean warming, 

 Overfishing of jellyfish predators, 

 Pollution and nutrient runoff, especially from agricultural activities, 

 Coastal development and artificial structures which offer new breeding grounds. 

Negative Impacts of Jellyfish Blooms: 

Large jellyfish blooms can: 

 Disrupt marine food webs, reducing biodiversity and competing with native fish species, 

 Collapse fish stocks by feeding on fish eggs and larvae, 

 Damage aquaculture farms and block fishing nets, 

 Clog power plant intakes, causing operational shutdowns, 

 Hurt tourism, as beachgoers avoid areas with stinging jellyfish. 

In India, recent blooms have been reported from Goa, Andhra Pradesh, and parts of the Tamil Nadu and 
Kerala coasts, with scientists attributing these events to rising sea surface temperatures and nutrient-
rich runoff. 

Did You Know? 

 Some jellyfish species are bioluminescent, meaning they glow in the dark! 

 The Turritopsis dohrnii, often called the “immortal jellyfish,” can revert to its juvenile stage and 
start its life cycle anew. 

 Despite their name, jellyfish aren’t fish at all—they lack bones, a backbone, or even complex organs. 

Conclusion: A Delicate Balance in the Oceans 
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Jellyfish are not just fascinating creatures—they are important indicators of ocean health. Their increasing 
blooms along the Indian coast reflect deeper issues like marine pollution, climate change, and overfishing. 

As we navigate the future of our oceans, it’s vital to monitor jellyfish populations, implement sustainable 
coastal practices, and foster marine ecosystem resilience to maintain balance in our blue planet. 

 
 

 
  

Context: In a remarkable development, India’s total coastline has been 
recalculated to 11,098 km, up from the previously accepted figure of 7,516 km. 
This nearly 48% increase does not indicate territorial expansion, but is the 
result of enhanced mapping precision using advanced geospatial tools and 
high-resolution satellite data. 

Why the Change? The Power of Precision Mapping 

The earlier coastline measurement was based on low-resolution data at a scale of 1:4,500,000, which 
smoothed over minor curves and natural irregularities in the shoreline. With the adoption of high-
resolution data at a scale of 1:250,000, the newer mapping captures every bend, indentation, and tidal 
feature, resulting in a significantly longer measured length. 

 Old Method: Manual and less detailed, missing minor features. 

 New Method: GIS-based, more accurate, and technologically advanced. 

This is a classic demonstration of the “coastline paradox”—the more precisely you measure a naturally 
irregular shape, the longer it appears. 

Coastline Paradox: Why Lengths Are Never Fixed 

The coastline paradox highlights the fact that natural features like coastlines do not have a fixed 
measurable length, because they are infinitely detailed at smaller and smaller scales. As resolution 
increases: 

 More shoreline features are captured, increasing the overall length. 

 The measurement is more accurate, though still not absolute. 

This paradox applies beyond coastlines, affecting the measurement of river banks, glacier edges, and 
mountain ridgelines as well. 

Inclusion of Offshore Islands Boosts Measurement: 

Another major factor behind the revised coastline length is the updated count and mapping of offshore 
islands, many of which were: 

 Unidentified in older records, 

 Or missed due to low-resolution imaging and outdated criteria. 

The final updated island count now stands at: 

 1,298 offshore islands, 

 91 inshore islands, 

 Total: 1,389 islands (excluding river islands like those in Assam and West Bengal). 

Earlier counts varied: in 2016, the Surveyor General of India listed 1,382 islands, while other government 
bodies reported fewer due to inconsistent classification methods. 

  India’s Coastline Now Measures Over 11,000 km: Precision Mapping Reveals Hidden Extent 
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Administrative and Strategic Significance: 

Though the physical geography has not changed, this new data carries far-reaching implications: 

 Coastal planning and development can now be more data-driven. 

 Disaster preparedness, especially for tsunamis and cyclones, becomes more effective with better-
defined coastal boundaries. 

 Maritime security and surveillance operations benefit from precise mapping. 

 Fisheries management, marine conservation, and environmental monitoring are now better 
supported with detailed data. 

Setting a New Norm: Periodic Reassessment Every 10 Years 

To ensure ongoing accuracy, India has now institutionalized a coastline reassessment every decade. 
This aligns with international best practices and allows for: 

 Adaptation to natural changes like erosion, accretion, and sea-level rise, 

 Integration of emerging technologies such as AI in remote sensing, 

 Better coordination between agencies like the Survey of India, ISRO, Coast Guard, and Ministry of 
Environment. 

Did You Know? 

 India has the 7th longest coastline in Asia, and ranks among the top 20 globally. 

 The Sundarbans Delta region in West Bengal, the world’s largest tidal halophytic mangrove forest, 
significantly contributes to coastline complexity. 

 Coastal states like Gujarat, Andhra Pradesh, and Tamil Nadu have some of the longest state 
coastlines. 

Conclusion: More Than Just Numbers 

This refined measurement of India’s coastline and island count reflects more than technological progress—
it marks a shift toward data-led governance, environmental accountability, and maritime readiness. 
While the land hasn’t grown, our understanding of it has deepened—an essential step in sustainable 
coastal management and national resilience. 
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GS Paper 3 – Economic Development 

  
Context: In a significant achievement, the Government of India has 
successfully met its fiscal deficit target of 4.8% of GDP for the financial year 
2024–25, according to provisional data released by the Controller General 
of Accounts (CGA). This performance reflects strong fiscal management and 
adherence to revised budgetary goals, even amid global economic 
uncertainties. 

Key Fiscal Figures for FY25: 

 Fiscal Deficit: 15.77 lakh crore, amounting to 4.8% of GDP, exactly in line with the Revised 
Estimates (RE). 

 Total Revenue Receipts: 30.78 lakh crore 

 Net Tax Revenue: 24.99 lakh crore, which is 97.7% of the target 

 Disinvestment Earnings: 10,131 crore from sale of Public Sector Undertakings (PSUs), significantly 
below the target 

 Total Expenditure: 46.55 lakh crore, about 97.8% of RE 

o Capital Expenditure: 10.52 lakh crore — spending on infrastructure and long-term growth 
assets 

o Revenue Expenditure: 36.03 lakh crore — includes subsidies, salaries, pensions, etc. 

Understanding Fiscal Deficit: 

Fiscal Deficit represents the gap between total government expenditure and total receipts, excluding 
borrowings. 

Formula: 
Fiscal Deficit = Total Expenditure – (Revenue Receipts + Non-Debt Capital Receipts) 

A controlled fiscal deficit reflects prudent fiscal management, while a rising deficit can lead to 
macroeconomic instability. 

Implications of High Fiscal Deficit: 

 Inflationary Pressure: Financing deficit through central bank borrowing can trigger inflation. 

 Crowding Out Effect: Government borrowing reduces funds available to the private sector, leading 
to lower private investment. 

 Limited Fiscal Space: High deficits restrict government capacity to respond to crises or economic 
shocks. 

 Rising Interest Costs: As borrowing increases, the government must offer higher interest to attract 
buyers for its bonds. 

Advantages of Maintaining a Lower Fiscal Deficit: 

 Boosts Credit Ratings: Lower deficits can improve India’s global credit profile, making borrowing 
cheaper. 

 Reduced Debt Servicing Burden: More funds can be allocated to healthcare, infrastructure, and 
education. 

 

  India Meets Fiscal Deficit Target of 4.8% in FY25: A Step Toward Fiscal Prudence 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  111 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

 Better Balance of Payments: Lower borrowing needs help stabilize the exchange rate and reduce 
external vulnerabilities. 

 Higher Investor Confidence: Reflects fiscal discipline, attracting both foreign and domestic 
investment. 

NK Singh Committee Recommendations for Fiscal Sustainability: 

To ensure long-term fiscal responsibility, the FRBM Review Committee led by NK Singh suggested: 

 Debt-to-GDP Ratio: Target of 60%, split between 40% for the Centre and 20% for States. 

 Fiscal Deficit Target: A more ambitious target of 2.5% of GDP by FY23. 

 Establishment of a Fiscal Council: An independent body to: 

1. Provide multi-year fiscal forecasts 

2. Recommend changes in fiscal strategy 

3. Improve fiscal transparency and data quality 

4. Advise on exceptional deviations from targets 

 Strict Deviation Criteria: Clearly defined situations where the government may deviate from 
targets—no discretionary powers to declare new exceptions. 

Additional Insights: 

 India’s current fiscal deficit is well above the NK Singh Committee’s ideal target, but in line with 
recent pandemic-induced relaxations. 

 While disinvestment targets were missed, robust tax revenue collection helped maintain balance. 

 Capital expenditure reaching historic highs signals the government’s focus on infrastructure-led 
growth, boosting long-term productivity. 

India’s ability to meet its fiscal deficit target in FY25 is a positive signal for the economy, reflecting 
commitment to fiscal prudence, even while ensuring growth and development through strategic 
investments. 
 

 

   
 

Context: In a significant move towards reforming the gold loan ecosystem, 
the Reserve Bank of India (RBI) released draft guidelines on April 9, 
2025, aimed at tightening regulations on loans backed by gold collateral. 
These proposals are designed to standardise lending practices, enhance 
transparency, and safeguard the interests of borrowers, especially in 
rural and semi-urban regions. 

Why RBI Is Reforming Gold Loan Rules: 

The reforms come amid a sharp surge in gold-backed lending, especially by commercial banks. During FY 
2023–24, several banks reported that their gold loan portfolios had more than doubled, driven by a rise in 
gold prices and growing demand for quick, collateral-based credit. However, this rapid growth raised 
concerns around inconsistent lending practices, risk exposure, and lack of uniform valuation methods. 

The Tamil Nadu government, recognising the critical role of gold loans in the rural economy, particularly in 
South India, raised alarms about the socio-economic consequences of unregulated or over-regulated lending. 

  RBI’s New Gold Loan Guidelines: Ensuring Transparency While Safeguarding Credit Access 
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In response, the Union Finance Ministry assured that the proposed guidelines will be implemented 
gradually, with the effective date set for January 1, 2026, to allow a smooth transition. 

Key Changes Proposed in the Draft Guidelines: 

Here are the most significant proposals in the RBI's draft directions: 

 Loan-to-Value (LTV) Ratio: The maximum LTV remains capped at 75%. However, for bullet 
repayment loans (where the borrower repays principal and interest at the end), the accrued 
interest will now be included in the LTV calculation, effectively reducing the actual loan disbursed. 

 Ownership Verification: Borrowers must now submit valid proof of ownership of the gold being 
pledged, to curb fraudulent activities and third-party pledging. 

 Valuation Standardisation: Gold will be valued uniformly at 22-carat purity, regardless of actual 
carat value, and standard assessment protocols for purity and weight must be followed by all 
lenders. 

 Loan Renewals and Top-ups: These will be permitted only if the original loan is classified as 
standard and remains within the 75% LTV limit. 

 Concurrent Loans Restriction: Borrowers will be barred from availing multiple loans using the 
same gold collateral, especially if the loans serve different purposes (e.g., consumption vs. business). 

 Return of Collateral: If a lender fails to return pledged gold within 7 working days after 
repayment, they must compensate the borrower 5,000 per day of delay. 

Impact on Borrowers and Financial Institutions: 

While the guidelines aim to bring discipline and consumer protection, they could have both positive and 
negative impacts: 

 Tighter Liquidity for Small Borrowers: Since interest is included in LTV calculations, borrowers 
may receive smaller disbursals or may need to pledge more gold to access the same amount of 
funds. 

 Reduced Flexibility: Renewing or topping up loans now requires full repayment of earlier dues, 
which might be difficult for borrowers facing cash flow challenges. 

 Operational Challenges for NBFCs: Smaller Non-Banking Financial Companies (NBFCs), 
especially those catering to rural areas, may face increased compliance costs and administrative 
burdens. 

 Possible Rise in Lending Costs: Lenders might pass on the increased compliance and risk mitigation 
costs to borrowers, potentially leading to higher interest rates or service charges. 

Market Disruption or Necessary Discipline? 

Critics argue that a uniform framework may not reflect the diverse financial realities of India, particularly 
in agrarian or low-income regions where gold loans are often the only source of formal credit. 

Experts suggest a more flexible approach: 

 Differentiated norms for micro-loans and small-ticket borrowers, 

 Stricter oversight only for high-value or commercial loans. 

Such calibrated regulation can help avoid financial exclusion while still addressing systemic risks. 

The Role of Gold Price Volatility: 

One key driver behind the RBI's decision is the rising volatility in global gold prices, which has led to: 

 Inflated loan values, potentially exposing lenders to greater default risk, and 
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 Re-pledging or overvaluation of gold assets. 

The new guidelines aim to enforce rigorous valuation standards, mitigate risks tied to price fluctuations, 
and ensure a stable and credible credit ecosystem. 

Level Playing Field for Lenders 

By applying the same rules across banks and NBFCs, the RBI intends to eliminate regulatory arbitrage, 
ensuring that all players operate under a common compliance framework. This move is expected to: 

 Promote healthy competition, 

 Enhance consumer trust, and 

 Build resilience in the sector. 

Additional Insights: The Gold Loan Landscape in India 

 India holds over 25,000 tonnes of household gold, the largest private gold holding in the world. 

 The Indian gold loan market is expected to cross ₹6 lakh crore by FY 2027, growing at a CAGR of 
15%, driven by digitisation and financial inclusion efforts. 

 Rural borrowers often use gold loans to fund agricultural inputs, manage emergencies, or meet 
educational expenses, making them a vital socio-economic tool. 

Conclusion: Striking the Right Balance 

The RBI’s proposed gold loan guidelines represent a critical balancing act—ensuring financial discipline 
and transparency without cutting off access to credit for vulnerable populations. With the January 2026 
implementation timeline, the regulator has created space for dialogue, adaptation, and fine-tuning. 

 
  
11  

 

Context: India is witnessing an explosive rise in Virtual Digital Asset (VDA) 
adoption, especially at the grassroots level. With over $6.6 billion invested by 
retail investors and a projected 800,000 jobs in the sector by 2030, India 
stands at the cusp of a financial revolution. However, this growth comes against 
the backdrop of an evolving yet uncertain regulatory environment that 
urgently needs clarity and structure. 

What Are Virtual Digital Assets (VDAs)? 

Virtual Digital Assets are digitally stored, transferrable, and tradable representations of value. They 
exist primarily on blockchain networks and include: 

 Cryptocurrencies: Decentralized digital currencies like Bitcoin and Ethereum that use 
cryptographic algorithms to secure transactions and verify ownership. 

 Non-Fungible Tokens (NFTs): Unique digital items (art, music, in-game assets) with verified 
ownership, often representing real-world rights or identity. 

These assets are increasingly being used not only for investment and payment but also for tokenizing real-
world assets like real estate, artworks, and intellectual property. 

India’s Legal Framework: A Step Towards Mainstream Recognition 

The Income Tax Bill, 2025 marks a turning point for the VDA ecosystem in India by: 

 Classifying cryptocurrencies and NFTs as capital assets. 

  India’s Digital Asset Boom: Regulating the Future of Cryptocurrencies and NFTs 
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 Taxing gains from VDA sales or transfers under capital gains tax, similar to stocks and real estate. 

This move brings India in line with global regulatory standards, as seen in the United Kingdom, United 
States, and Australia, offering legal clarity and deterring misuse of digital assets for illicit financial activity. 

Additionally, since March 2023, VDAs fall under the scope of the Prevention of Money Laundering Act 
(PMLA), 2002, strengthening compliance and improving oversight. 

Global Insights: Learning from International Standards: 

 International bodies like the IMF and FATF push for risk-based regulation supported by Virtual 
Asset Service Providers (VASPs). 

 VASPs act as compliant domestic intermediaries that aid in AML (Anti-Money Laundering) and CFT 
(Countering the Financing of Terrorism) frameworks. 

 In India, VASPs have stepped up by enhancing cybersecurity, creating insurance funds, and 
following industry-wide guidelines, particularly after the $230 million crypto exchange hack in 
2024. 

India’s Regulatory Dilemma: Innovation vs. Control 

India’s strict capital control policies and centralized banking systems often conflict with the decentralized 
architecture of VDAs. This has led to several challenges: 

 In 2018, the RBI banned banks from dealing in crypto—later overturned by the Supreme Court in 
2020. 

 In 2022, the government introduced: 

o 30% tax on gains from VDAs 

o 1% TDS on transactions above 10,000 

o No offsetting of losses 

These measures drove a large portion of crypto trading offshore, causing tax revenue losses exceeding 
2,488 crore and increased use of unregulated platforms accessed through VPNs and proxy networks. 

Supreme Court’s Recent Take: 

In May 2025, the Supreme Court of India acknowledged the disconnect between the rapidly growing 
crypto ecosystem and the absence of a comprehensive regulatory framework. The Court warned that 
merely banning or ignoring VDAs is not a sustainable policy approach, as it does not reflect on-ground 
realities. 

The Road Ahead: Building a Balanced Framework: 

India must act swiftly to build a regulatory framework that is: 

 Transparent and innovation-friendly 

 Investor-protective 

 Globally aligned 

 Supportive of domestic VASP growth 

 Focused on cybersecurity and tax compliance 

A robust policy could turn India into a global hub for digital assets, capitalizing on its tech talent, startup 
ecosystem, and youth-driven digital economy. 

Did You Know? 
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 India ranks #1 in grassroots crypto adoption (Chainalysis 2023). 

 Over 100+ Indian startups operate in the blockchain and Web3 space. 

 The G20 Summit 2023, under India’s presidency, prioritized global crypto regulation as a key 
agenda item. 

Conclusion: From Regulation to Leadership 

India stands on the edge of a historic opportunity to shape the future of finance through Virtual Digital 
Assets. A well-structured, adaptive regulatory regime can unlock economic growth, technological 
advancement, and global leadership—ensuring India doesn’t just participate in the digital revolution but 
leads it. 

 
  
12  

 

Context: At the WTO Mini-Ministerial Meeting held in Paris in 2025, India 
emerged as a vocal advocate for strengthening the multilateral trading 
system, calling for a comprehensive overhaul of the World Trade 
Organization (WTO) to better reflect the interests of developing economies. 
The high-level meeting saw participation from 25 member countries, amidst 
growing challenges to the global trading order. 

India's Bold 3-Pronged Reform Strategy: 

India outlined a focused, three-point reform agenda aimed at revitalizing the WTO, making trade more 
equitable, and curbing practices that undermine the rules-based system. 

1. Combatting Non-Tariff Barriers (NTBs): 

India stressed the need to tighten global oversight on NTBs, such as Sanitary and Phytosanitary (SPS) 
measures and Technical Barriers to Trade (TBT), which are increasingly used as hidden protectionist tools 
by developed nations. 

 Example: Indian exports like mangoes and basmati rice frequently face rejections in EU and U.S. 
markets over alleged SPS violations, despite meeting quality standards. 

 India’s Ask: Greater transparency, scientific justifications, and non-discriminatory standards 
across WTO members. 

2. Addressing Distortions by Non-Market Economies: 

India raised concerns over state-driven economic models, particularly targeting nations like China, where 
heavy subsidies, export dumping, and opaque trade practices have disrupted global markets. 

 Example: India's steel and solar panel industries have suffered due to cheap imports from China, 
leading to imposition of safeguard duties and anti-dumping investigations. 

 India’s Ask: Clear definitions, disciplines on subsidies, and greater transparency in trade practices 
of non-market economies. 

3. Restoring the WTO Dispute Settlement Mechanism: 

India underlined the urgent need to revive the WTO Appellate Body, which has remained non-functional 
since 2009 due to a U.S. blockade on judicial appointments. 

 Example: Several key disputes involving India—such as those related to U.S. steel tariffs and ICT 
import duties—remain unresolved. 

  India Champions WTO Reform at Paris Ministerial Meet 
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 India’s Ask: A binding, independent, and impartial dispute resolution process to restore 
credibility and fairness in trade adjudication. 

Why WTO Still Matters in a Changing Global Landscape: 

Despite facing challenges, the WTO remains vital to global economic governance, especially in a multipolar 
world where trade tensions are rising and geopolitical rivalries intensifying. 

 Dispute Resolution: A neutral mechanism to manage frictions among major powers like India, China, 
the U.S., and the EU. 

 Rule-Making for the Future: With emerging areas like digital trade, e-commerce, and artificial 
intelligence, global rules are more essential than ever. 

 Protection for Developing Nations: Helps prevent unilateralism and bullying by richer 
economies, ensuring a level playing field. 

 Streamlined Trade: Facilitates smoother trade through common customs and trade procedures, 
reducing transaction costs. 

Why Reform is Not Just Necessary—It's Unavoidable: 

India emphasized that the current system is at a critical inflection point: 

 Surging Protectionism: Trade wars like the U.S.-China standoff have often bypassed WTO norms. 

 Plurilateralism Risk: Initiatives such as the Investment Facilitation for Development (IFD) are 
backed by over 128 nations, but lack full consensus—potentially weakening multilateralism. 

 Unresolved Development Issues: Key demands from the Global South, like a permanent solution 
for public foodgrain stockholding, remain pending since the Bali Ministerial of 2013. 

Conclusion: India’s Reform Drive—Pragmatic, Principled, and Timely 

India’s push for WTO reform reflects a balanced vision—protecting the WTO’s developmental ethos, 
resisting fragmented trade deals, and modernizing its core structures for future relevance. As global trade 
faces increasing uncertainty, India's leadership in reviving the WTO could help restore faith in 
multilateralism and build a more inclusive, transparent, and just global trading order. 

 

 
 
 

Context: In a major move aimed at making economic data more 
relevant and reflective of current realities, the Ministry of 
Statistics and Programme Implementation (MoSPI) has announced 
that new base years for GDP, IIP, and CPI will be adopted beginning 
early 2026. This recalibration is crucial for capturing structural 
changes, shifting consumption patterns, and ensuring more accurate 
economic policy planning. 

Advisory Panel Formed to Guide Transition: 

To oversee this transition, MoSPI has constituted a 26-member Advisory Committee on National Accounts 
Statistics, chaired by renowned economist Dr. Biswanath Goldar. This expert group will provide 
recommendations on the appropriate methodologies and structural adjustments needed to revise national 
data series. 

New Base Years: What’s Changing and When: 

1. Gross Domestic Product (GDP): 

  India Set to Update Base Year for Key Economic Indicators by 2026 
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o New Base Year: 2022–23 

o Scheduled Release: February 27, 2026 

o The revised GDP will better reflect the current economic composition, including emerging 
sectors, technological advancements, and digital services. 

2. Index of Industrial Production (IIP): 

o Proposed New Base Year: 2022–23 

o Expected Rollout: From financial year 2026–27 

o This will offer a more contemporary picture of industrial output, accounting for newer 
industries and shifts in manufacturing trends. 

3. Consumer Price Index (CPI): 

o Revised Base Year: 2024 

o First Release: Expected in Q1 of 2026 

o Based on the latest Household Consumer Expenditure Survey (HCES) 2023–24, the revised 
CPI will incorporate changes in the item basket and weightages, capturing more accurately 
the cost of living and retail inflation. 

Understanding the Base Year: Why It Matters 

A base year is the reference year used in statistical and economic calculations to compare present-day 
values. It sets the benchmark index value—usually at 100—against which all subsequent data is measured. 
Changing the base year ensures that: 

 Inflation-adjusted (real) growth is accurately calculated. 

 New and relevant goods and services are included in measurements. 

 Data reflects the current economic structure and consumer behavior. 

Typically, countries revise their base year every 7 to 10 years to maintain the relevance and reliability of 
official statistics. 

Why the Update is Necessary Now: 

India’s current base years—2011–12 for GDP and IIP, and 2012 for CPI—are now over a decade old. Since 
then, the economy has undergone transformative changes: 

 A surge in digital services, e-commerce, fintech, and gig economy. 

 Consumption patterns influenced by rising income, urbanization, and lifestyle changes. 

 New products and services have entered the market while many older ones have declined in 
relevance. 

 Industrial diversification, driven by schemes like Make in India and PLI (Production Linked 
Incentive). 

Updating the base years ensures that economic indicators remain robust tools for both policy design and 
economic forecasting. 

Key Economic Indicators: A Quick Refresher: 

1. Gross Domestic Product (GDP): 

Measures the total monetary value of all goods and services produced within the country in a given period. 

 Helps understand overall economic performance. 
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 Current base year: 2011–12 

 Released by: National Statistical Office (NSO) 

2. Index of Industrial Production (IIP): Tracks the volume of industrial output, including 
manufacturing, mining, and electricity. 

 Reflects industrial growth trends. 

 Base year: 2011–12 (soon to be revised) 

 Released monthly by: NSO 

3. Consumer Price Index (CPI): Monitors retail inflation by tracking price changes in a fixed basket of 
goods and services. 

 Key indicator for assessing cost of living. 

 Current base year: 2012 

 Released monthly by: NSO 

Global Practice: Keeping Data Up to Date: 

Countries around the world regularly revise their statistical frameworks to keep pace with dynamic 
economies. For instance: 

 The United States updates its GDP benchmarks every 5 years. 

 Japan and Germany have moved toward chained volume indices to avoid abrupt shifts in economic 
readings. 

India’s shift is in line with such international practices and will enhance the credibility and comparability 
of its economic data globally. 

Conclusion: A Timely and Strategic Shift: 

By adopting new base years for GDP, IIP, and CPI, India is taking a timely step to modernize its statistical 
systems and ensure that economic indicators are accurate, up-to-date, and policy-relevant. This revision 
will help policymakers, analysts, and investors gain better insights into the health of the Indian economy 
and enable more targeted interventions for inclusive growth. 

 
  
13  

 

Context: Over the past eight years, India’s Insolvency and Bankruptcy Code 
(IBC) has emerged as a cornerstone of the country's credit and resolution 
ecosystem. Enacted in 2016, the IBC was introduced to tackle the growing burden 
of Non-Performing Assets (NPAs) and to replace ineffective debt recovery 
mechanisms with a more streamlined, time-bound framework. 

Today, the IBC stands not just as a legal tool, but as a strategic enabler of business continuity, credit 
discipline, and financial ecosystem stability. 

IBC at a Glance: Core Objectives 

The IBC was envisioned to deliver on multiple fronts: 

 Revival of Viable Businesses: By enabling restructuring, new ownership, or strategic mergers. 

 Maximization of Asset Value: To ensure assets are not eroded during long insolvency delays. 

  India’s Insolvency and Bankruptcy Code: Striking the Right Balance Between Resolution and Recovery 
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 Promotion of Credit Culture: By balancing the rights and interests of creditors, debtors, 
employees, and other stakeholders. 

 Time-Bound Resolution: With a statutory cap of 330 days for completing the Corporate Insolvency 
Resolution Process (CIRP), failing which, liquidation is initiated. 

The Resolution Process: A Step-by-Step Mechanism 

1. Initiation: Creditors (financial or operational) or the debtor itself can file an application before the 
National Company Law Tribunal (NCLT). 

2. Interim Management: Upon admission, an Interim Resolution Professional (IRP) takes over, and 
a moratorium is imposed on all legal and recovery actions. 

3. Claims and Creditors’ Committee: The IRP verifies claims and forms the Committee of Creditors 
(CoC), composed primarily of financial creditors. 

4. Resolution Planning: A Resolution Professional (RP)—either the IRP or a newly appointed one—
invites and evaluates resolution plans. 

5. Approval: A resolution plan must be approved by at least 66% of the CoC, and then confirmed by 
the NCLT to become binding. 

6. Liquidation: If no viable plan is approved within 330 days, liquidation proceedings begin. 

Key Outcomes: What Has the IBC Achieved? 

 Global Recognition: India’s Ease of Doing Business ranking in “Resolving Insolvency” improved 
from 136 (2016) to 52 (2020), according to the World Bank. 

 Major Share of Recoveries: As per the RBI’s Trend and Progress of Banking in India 2024, the 
IBC framework accounted for 48% of total recoveries by banks in FY 2023–24. 

 Market Discipline: The IBC has introduced accountability, making borrowers more cautious and 
ensuring better credit behavior. 

Persistent Challenges: Areas That Need Attention 

Despite the achievements, the IBC faces multiple bottlenecks: 

 Judicial Delays: As of March 31, 2025, nearly 78% of CIRP cases exceeded 270 days, despite the 
330-day ceiling. These delays often persist even after CoC approval. 

 Judicial Overreach: Cases like Bhushan Power and Steel highlight how post-resolution litigation 
has discouraged resolution applicants and impacted investor confidence. 

 High Haircuts: Creditors, on average, have recovered just 33% of their admitted claims—an average 
haircut of 67%, leading to questions about the economic efficiency of resolutions. 

 Capacity Issues: The NCLT and NCLAT are plagued with manpower shortages and infrastructure 
constraints, causing procedural bottlenecks. 

 Modern Enterprise Gaps: The current IBC does not effectively address complexities like intellectual 
property rights, employee stock ownership plans, or technology-dependent businesses. 

Looking Ahead: Reforms to Strengthen IBC 

To enhance the effectiveness of the IBC and reduce delays, the following reforms are crucial: 

 Infrastructure Expansion: Increase NCLT benches, improve digital case management, and recruit 
more judicial and technical members. 

 Pre-Pack Insolvency for MSMEs: A wider rollout of pre-packaged insolvency schemes can help 
resolve cases more efficiently, especially for Micro, Small, and Medium Enterprises (MSMEs). 
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 Institutional Clarity: Define roles and responsibilities more clearly between regulatory bodies, 
tribunals, and resolution professionals. 

 Valuation Framework: Develop guidelines for the valuation of intangible assets, like data and 
software, in knowledge-based industries. 

Global Comparison: Where India Stands 

Countries like Singapore and the UK have resolution processes that offer pre-packaged insolvency and 
out-of-court settlements, significantly reducing time and costs. India’s IBC needs to evolve towards such 
hybrid models, combining speed, value maximization, and stakeholder fairness. 

Final Thoughts: 

India’s Insolvency and Bankruptcy Code has laid a strong foundation for creditor empowerment and 
corporate accountability. However, to fulfill its true potential, it must now focus on speed, adaptability, 
and capacity-building. Striking the right balance between resolution and recovery is not just about 
numbers—it’s about creating a sustainable, trustworthy, and forward-looking insolvency ecosystem. 

 

 
 
 

Context: In a significant policy shift aimed at strengthening India’s 
position in the global electronics supply chain, the Union Government 
has announced key amendments to the Special Economic Zones 
(SEZ) Rules, 2006. These reforms are strategically designed to attract 
investments, reduce regulatory bottlenecks, and foster the growth of 
semiconductor and electronics component manufacturing units. 

Key Amendments in SEZ Rules: 

1. Reduced Minimum Land Requirement: 

 Rule 5 has been amended to reduce the minimum land requirement for setting up SEZs focused on 
semiconductors and electronics components from 50 hectares to 10 hectares. 

 Impact: This will significantly lower entry barriers and promote greater participation by small 
and mid-sized firms, accelerating the growth of high-tech clusters across India. 

2. Flexibility in Land Encumbrance Conditions: 

 Under the revised Rule 7, the Board of Approval now has the authority to relax the requirement 
that SEZ land must be free of encumbrances. 

 Impact: This change aims to ease land acquisition issues, especially in urban and semi-urban areas, 
thereby making it more feasible for developers and investors to establish new manufacturing hubs. 

3. Inclusion of Free Goods in NFE Calculations: 

 The amendment to Rule 53 now permits free-of-cost goods to be counted in Net Foreign Exchange 
(NFE) earnings. 

 Impact: This will benefit SEZ units by increasing their NFE credits, especially those involved in 
complex manufacturing or export-linked R&D, where sample shipments or free parts are common. 

What Are SEZs? 

 Special Economic Zones (SEZs) are designated areas where business and trade laws differ from 
the rest of the country to encourage investment, exports, and employment. 

  Government Notifies Major SEZ Reforms to Accelerate Semiconductor and Electronics Manufacturing 
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 Origin in India: India adopted the Export Processing Zone (EPZ) model as early as 1965 with the 
Kandla EPZ, making it a pioneer in Asia. 

 Legal Framework: The SEZ Act, 2005 provided a comprehensive legal structure to operationalize 
SEZs. 

 Purpose: SEZs are established to boost economic activity, offer fiscal incentives, and serve as 
engines of growth in export-driven sectors. 

Policy Reforms Rooted in Expert Recommendations: 

 The Baba Kalyani Committee (2018) was tasked with reviewing the SEZ policy. 

o Key suggestions included: 

 Making SEZs WTO-compliant 

 Ensuring optimal land use 

 Promoting integration with national development schemes 

 DESH Bill (Development of Enterprise and Service Hubs): Proposed as a replacement to the SEZ 
Act, this upcoming legislation is intended to modernize and simplify SEZ governance, enabling 
multi-sectoral service hubs in addition to manufacturing zones. 

Key Government Initiatives in Semiconductor & Electronics Ecosystem: 

1. India Semiconductor Mission (ISM): Launched in December 2021, ISM acts as the nodal body for 
implementing semiconductor and display manufacturing schemes, aiming to build a globally 
competitive semiconductor ecosystem. 

2. Design Linked Incentive (DLI) Scheme: This scheme provides financial support and design 
infrastructure for semiconductor development, encouraging home-grown design companies and 
startups. 

3. PLI for Large-Scale Electronics Manufacturing:  Introduced in April 2020, it offers a 4%–6% 
incentive on incremental sales of electronics manufactured in India over a base year. 

 It has attracted major global players like Apple, Samsung, and Foxconn to expand production in 
India. 

4. Semiconductor Laboratory (SCL), Mohali: A key facility under modernization to enhance R&D, design 
validation, and fabrication capabilities, supporting the domestic chip ecosystem. 

The Road Ahead: India's Tech Manufacturing Aspirations: 

With global demand for semiconductors and electronics skyrocketing due to advancements in AI, EVs, and 
5G, India is positioning itself as a reliable alternative to East Asian hubs. 

 These SEZ reforms will: 

o Strengthen India's manufacturing competitiveness 

o Enhance supply chain resilience 

o Attract foreign direct investment in high-tech industries 

o Enable integration into global value chains 

India’s proactive regulatory reforms combined with focused incentive schemes are turning the country into 
an emerging global hub for electronics and semiconductor innovation. 

Did You Know? 
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 The global semiconductor market is projected to cross $1 trillion by 2030, and India aims to capture 
at least 10% of this market through domestic production and export. 

 India currently imports over 90% of its semiconductors—hence domestic manufacturing is not just 
an economic opportunity, but a strategic necessity. 

Conclusion: 

The latest reforms in SEZ rules reflect a forward-looking approach by the government to align regulatory 
frameworks with evolving global technology demands. By easing land requirements, simplifying 
processes, and incentivizing exports, India is laying the groundwork to become a semiconductor and 
electronics manufacturing powerhouse in the coming decade. 

 

 

   

Context: Green mining refers to the application of eco-conscious technologies 

and practices that reduce the environmental impact of mining. This includes the 

use of renewable energy sources, waste recycling, water conservation, and 

low-emission machinery. With India targeting Net Zero by 2070, shifting to 

cleaner fuel alternatives in mining is not just a choice—it’s a necessity. 

India’s Mining Sector: A Rapidly Growing Industry 

India currently mines 95 different minerals and holds vast reserves across various states. The mining 

equipment market, valued at USD 6.4 billion in 2024, is projected to reach USD 11.34 billion by 2033. 

While surface mining remains dominant, underground mining is gradually expanding, demanding 

advanced, clean, and efficient machinery. 

OEMs Drive Technological Shift: 

Indian Original Equipment Manufacturers (OEMs) are actively working on alternative fuel-powered 

mining machines, including those running on: 

 Electric batteries 

 Liquefied Natural Gas (LNG) 

 Hydrogen fuel 

 Biofuels 

Though electric and LNG-based HEMMs are currently operational, hydrogen-powered models are still 

undergoing testing and development. This signals a technology evolution in response to sustainability 

imperatives. 

Case Study: Surjagarh Iron Ore Mine Leading the Way 

Lloyds Metals and Energy Ltd (LMEL) has taken the lead by converting the Surjagarh Iron Ore Mine 

(SIOM) in Maharashtra into India’s first green mine. Their efforts include: 

 End-to-end electrification of the mining fleet 

 Use of renewable energy sources 

 Integration of low-emission technologies across drilling, hauling, loading, and transport 

  India’s Green Mining Future Hinges on Policy Reform: FIMI-Deloitte Study 
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So far, LMEL has reduced CO₂ emissions by 32,000 tonnes annually, with a target to achieve 50,000 

tonnes of emission reduction in the coming years. 

The fleet of Bharat Electric Vehicles has expanded from 34 to 56 units, with the goal of reaching 100 

electric vehicles by 2025–26—cutting fuel imports and reducing air pollution. 

FIMI-Deloitte Study: Key Takeaways for Cleaner Mining 

The study stresses the need for a targeted policy framework to enable large-scale adoption of alternative 
fuel-based HEMMs. Key recommendations include: 

 Capital subsidies, tax reliefs, and rebates to counter high upfront costs of green HEMMs 

 Infrastructure development like charging stations, and financing support with lower interest 

rates 

 Creating an ecosystem for skill development, local manufacturing, and battery recycling 

Roadmap for Policy Transformation: 

Short-Term (0–2 Years): 

 Launch pilot projects with Battery Electric HEMMs 

 Introduce upfront subsidies and define safety standards 

 Reduce operational costs via incentives 

Medium-Term (2–5 Years): 

 Mandate zero-emission equipment in new mining leases 

 Offer tax benefits, implement PLI schemes, and promote R&D 

 Establish training programs for a skilled green workforce 

Long-Term (5+ Years): 

 Implement green technology mandates 

 Support through green bonds, public-private partnerships, and innovation hubs 

 Build capacity for battery recycling and hydrogen infrastructure 

Environmental Urgency: The Clock is Ticking 

With the mining industry expected to significantly scale up operations by 2035, the demand for fuel-

intensive HEMMs will rise, bringing with it a surge in carbon emissions. Without swift policy action, India's 

mining sector risks falling short of its climate commitments. 

Overcoming Challenges: A Coordinated National Effort 

Adopting cleaner fuel solutions is currently limited by: 

 High initial investment costs 

 Insufficient charging/refueling infrastructure 

 Limited availability of mature green technologies 

 Regulatory and policy uncertainties 
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Addressing these issues requires collaboration between government, industry leaders, and financial 

institutions to build a future-ready, green mining ecosystem. 

Final Thought: Mining for a Greener Tomorrow 

India stands at a crucial crossroads where its economic ambitions and environmental responsibilities 

must align. Accelerating the shift to green fuel-powered mining equipment is not only feasible but 

essential. With proactive policy measures, technological innovation, and industry commitment, India 

can lead the way in sustainable mining practices, setting a global example in climate-conscious industrial 

transformation. 

 
 

 

  

Context: In a landmark move to bolster investor protection and improve 
transactional transparency, the Securities and Exchange Board of India 
(SEBI) has announced the mandatory adoption of verified UPI handles for all registered market 
intermediaries. This initiative, effective from October 1, 2025, is a strategic effort to tackle the growing 
threat of digital fraud in the financial ecosystem. 

The move is further strengthened by the launch of a new tool called “SEBI Check”, designed to help investors 
independently verify payment credentials and ensure funds are transferred to authentic recipients. 

What’s Changing: The Verified UPI Handle Format 

Under the new guidelines, intermediaries such as brokers, merchant bankers, investment advisors, and 
syndicate banks must use UPI IDs ending with “@valid”—for instance, a verified broker’s UPI might appear 
as xyz.bkr@validhdfc. 

These new identifiers will be issued and authenticated by the National Payments Corporation of India 
(NPCI) to ensure that all verified UPI IDs are genuine, traceable, and tied to SEBI-registered entities. 

Key Highlights of the Framework: 

 Mandatory Verified UPI Use: Only UPI handles ending with “@valid” will be allowed for investor-
facing transactions 

 Transition Period: Existing UPI handles can be used until December 11, 2026, after which they will 
be deactivated 

 User Confirmation Feature: A green triangle icon with a thumbs-up will appear during verified 
transactions, aiding even non-English speaking users in recognizing safe IDs 

“SEBI Check” App: Verify Before You Pay 

To complement the new payment structure, SEBI is introducing a mobile application named “SEBI 
Check”—a digital verification tool for all investors. This app allows users to: 

 Scan QR codes or manually enter UPI IDs 

 Access key verification details like: 

o Account holder's name 

o Bank account number 

o IFSC code 

  SEBI Rolls Out Verified UPI System to Combat Digital Fraud and Safeguard Investors 
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The app will be available on platforms like Google Play, and SEBI will ensure that only authenticated 
versions are distributed to prevent spoofing by fraudsters. This is a key step toward investor 
empowerment in an increasingly digital-first economy. 

Why This Reform Is Crucial: 

 The initiative comes in response to rising instances of online payment fraud, particularly those 
involving fake UPI IDs or impersonation scams on investment platforms. Following SEBI’s 
January 2025 consultation paper, the regulator has acted on industry and consumer feedback by 
crafting a secure, standardized UPI framework. 

Core Objectives of the Reform: 

 Prevent fund transfers to unregistered or fake entities 

 Replace name-based verification, which is prone to manipulation 

 Instill trust in India's digital payment and investment infrastructure 

Enforcement, Education, and Investor Responsibility: 

To ensure successful adoption, SEBI will oversee a multi-year awareness campaign, educating both 
intermediaries and retail investors on safe digital payment practices. All registered intermediaries will be 
required to display their verified UPI details clearly on their apps, websites, and client communication. 

Additionally: 

 Investor education sessions will be conducted to highlight usage of “SEBI Check” 

 Systematic Investment Plans (SIPs) and other automated payments will continue unchanged until 
final phase-out in December 2026 

 Investors are encouraged to verify UPI handles before every transaction to protect themselves 

A Broader Vision: Redefining Secure Digital Transactions 

 This verified UPI initiative doesn’t just serve capital markets—it signals a wider regulatory shift 
toward "Know Your Payee" (KYP) practices, similar to global norms in countries like the UK and 
Singapore. With over 8,000–9,000 intermediaries expected to transition, SEBI’s reform has the 
potential to set industry standards for secure payment ecosystems across mutual funds, insurance, 
and fintech services. 

Final Thought: Trust is the New Currency 

As digital adoption in finance accelerates, SEBI’s verified UPI mandate represents a timely and necessary 
innovation. By giving investors the tools to independently validate their transactions, and by enforcing a 
standardized, secure UPI structure, India is laying the foundation for a more resilient, transparent, and 
fraud-proof financial system. 

In an era where digital convenience must go hand-in-hand with cybersecurity, SEBI is showing how 
regulatory foresight can build investor trust and protect the integrity of capital markets. 
 

 
 
 

Context: The Ministry of Agriculture & Farmers’ Welfare recently organized 
a National Conference on Agri Stack under the umbrella of the Digital 
Agriculture Mission (DAM). The event aimed to highlight the evolving role of 
digital infrastructure in transforming India's agricultural landscape and 
ensuring precision-driven governance in the farm sector. 

  Agri Stack & Digital Agriculture Mission: Transforming Indian Farming Through Data 
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What is Agri Stack? 

Agri Stack is an integrated digital ecosystem designed to unify and streamline agricultural services through 
the power of data and technology. It brings together key data elements like: 

 Farmer Identity 

 Land Ownership Records 

 Crop Data 

 Scheme Benefits 

By integrating these datasets, Agri Stack aims to deliver personalized and targeted support to farmers, 
improving efficiency and transparency across various government schemes. 

Key Integrations: 

 PM-KISAN (income support) 

 PMFBY (crop insurance) 

 Kisan Credit Card (KCC) 

 MSP Procurement Systems 

This system allows for seamless verification, reduced duplication, and faster benefit delivery. 

Highlights from the Conference: 

 The Ministry emphasized digitization of land records and Aadhaar seeding as essential for 
accurate farmer identification. 

 Introduction of the Digitally Verifiable Credential (DVC) or Kisan Pehchan Patra, enabling farmers 
to generate authenticated digital credentials tied to specific land parcels and crop cycles. 

o These DVCs are integrated with DigiLocker and are dynamically updated with changes in 
land ownership. 

 Launch of Special Central Assistance (SCA) Guidelines, earmarking ₹6,000 crore to support states: 

o 4,000 crore for Farmer Registries, including mechanisms for legal heir succession 

o 2,000 crore for Digital Crop Surveys, distributed on a first-come, first-served basis 

 Unveiling of an AI-powered multilingual chatbot trained on Agri Stack data, built using Google 
Gemini, to address farmer queries with precision. 

Digital Agriculture Mission (DAM): The Broader Vision 

The Digital Agriculture Mission is a government initiative to modernize Indian agriculture through cutting-
edge digital tools and data-based decision-making. It acts as an umbrella framework, supporting digital 
initiatives at both the central and state levels. 

Two Core Pillars of DAM: 

1. Agri Stack – a farmer-centric Digital Public Infrastructure (DPI) to deliver targeted services 

2. Krishi Decision Support System (Krishi-DSS) – an analytical system combining: 

o Satellite data 

o Soil, weather, and water resource mapping 

o Remote sensing-based crop health monitoring 

 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  127 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

These systems will together enable informed decision-making, better resource allocation, and enhanced 
risk management. 

Benefits of the Digital Agriculture Mission: 

 Digital Authentication: Enables farmers to access services without physical documentation or 
multiple visits. 

 Greater Transparency: Ensures accurate targeting of schemes like crop insurance, subsidies, and 
loans. 

 Improved Crop Monitoring: Real-time data on crop health and yield aids in disaster response, 
insurance processing, and agricultural planning. 

 Tailored Advisory Services: Supports customized guidance for sowing, pest control, irrigation, and 
crop management using real-time inputs. 

 Efficient Value Chains: Strengthens supply chain management by integrating farm-level data with 
market access and logistics. 

Additional Insights: Global Context 

India's Agri Stack vision aligns with global trends in AgTech (Agricultural Technology), where countries are 
increasingly investing in: 

 Digital land registries 

 AI-based crop prediction 

 Blockchain for traceability 

 IoT-enabled precision farming 

India’s push for Digital Public Infrastructure (DPI) in agriculture could make it a global leader in data-
driven farming governance, especially benefiting small and marginal farmers who comprise over 85% 
of the farming community. 

Conclusion: 

The Agri Stack, backed by the Digital Agriculture Mission, is set to redefine the future of Indian 
agriculture by placing data at the heart of governance. As technology increasingly bridges the gap between 
the government and farmers, initiatives like these hold the potential to empower millions, boost rural 
incomes, and ensure climate-resilient, sustainable agriculture for years to come. 

 
 

 

  

Context: In a move that marks a significant policy shift, the Union Finance 

Ministry has imposed a spending cap on the Mahatma Gandhi National Rural 

Employment Guarantee Scheme (MGNREGS) for the first time. Under this 

directive, only 60% of the total allocated budget for FY 2025–26 can be 

utilized in the first six months. This brings MGNREGS under the ambit of the 

Monthly/Quarterly Expenditure Plan (MEP/QEP), a financial monitoring 

mechanism introduced in 2017. 

Why the Spending Cap? The Finance Ministry’s Rationale 

The Finance Ministry cites multiple financial and administrative concerns behind this decision: 

  Centre Caps MGNREGS Spending: Fiscal Discipline or Legal Overreach 
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 Chronic Budget Overruns: Historically, over 70% of MGNREGS funds are exhausted by 

September, necessitating supplementary budget allocations by December, which are often 

depleted within a month. 

 Mounting Pending Dues: For the past five years, year-end pending wage dues have consistently 

ranged between 15,000 crore to 25,000 crore. On average, 20% of the subsequent year’s budget 

is used just to clear previous backlogs. 

 Cash Flow Regulation: The government aims to prevent premature exhaustion of funds and 

streamline cash flows through MEP/QEP compliance, thereby avoiding mid-year fiscal 

disruptions. 

Current Financial Snapshot (As of June 2025) 

 Total MGNREGS Budget: 86,000 crore 

 Funds Released So Far: 28% 

 Pending Dues from FY 2024–25: 19,200 crore 

 Pending Dues in FY 2025–26 (till June 12): 3,262 crore 

Together, these arrears could consume nearly 50% of the FY 2025–26 budget, leaving limited space for 

new demand. 

Key Concerns: Demand Suppression and Legal Violation 

Despite its financial justifications, the cap has raised alarm among legal experts, economists, and civil 

society, who see it as an erosion of statutory rights. 

1. Ignoring Seasonal and Climate-Driven Work Demand: 

MGNREGS demand is not linear; it fluctuates with agricultural seasons and weather patterns: 

 Rural labour demand peaks in April–June and again post-Kharif in September. 

 Unforeseen events like droughts or delayed monsoons lead to sharp spikes in work demand. 

For instance, in 2023, delayed rains caused a 20% surge in job demand in July–August. Karnataka 

exhausted over 70% of its allocation in the first half due to a severe drought. A rigid 60% cap fails to  

accommodate such contingencies, undermining MGNREGS as a rural safety net. 

2. MGNREGS Is a Legal Entitlement, Not a Discretionary Scheme: Unlike welfare schemes such as PM-

KISAN, MGNREGS is backed by law — the MGNREG Act, 2005, which guarantees 100 days of wage 

employment to any rural household on demand. 

 Section 3 of the Act mandates work within 15 days of application. 

 Schedule II, Para 29 guarantees wage payment within 15 days after completion of work. 

A cap on expenditure constrains the government’s ability to meet these legal obligations, making it a 

violation of statutory rights rather than a mere policy decision. 

Legal and Constitutional Dimensions: 

The judiciary has repeatedly emphasized that budgetary constraints cannot override legal and 

constitutional commitments: 
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 Swaraj Abhiyan v. Union of India (2016): The Supreme Court affirmed that MGNREGS obligations 

must be met regardless of fund shortfalls. 

 Municipal Council, Ratlam v. Vardhichand (1980): Public duties under law cannot be evaded on 

financial grounds. 

 Paschim Banga Khet Mazdoor Samity v. State of W.B. (1996): The right to livelihood and 

minimum welfare must be protected by the state, even in adverse economic conditions. 

By capping funds, the Centre risks judicial scrutiny and possible litigation for undermining legally 

guaranteed employment. 

Unresolved Questions and Systemic Risks: 

The Finance Ministry has not clarified what happens when the 60% cap is breached before September: 

 Will states deny work even if demand exists? 

 Or will workers continue working without timely wages, further worsening the issue of payment 

delays? 

Both scenarios could lead to non-compliance with MGNREG Act provisions and deepen worker 

exploitation. 

Moreover, existing systemic failures such as: 

 Delayed wage payments 

 Non-payment of unemployment allowance 

 Inadequate compensation for delays 

...are already flagged by the Supreme Court and CAG reports. This cap may exacerbate these issues instead 

of resolving them. 

The Bigger Picture: Undermining the Spirit of MGNREGS: 

While fiscal prudence is essential, the primary objective of MGNREGS is social protection, not budget 

management. The scheme is designed as a counter-cyclical instrument to shield rural households from 

economic shocks and climate disruptions. 

Restricting funds through arbitrary caps dilutes its core mandate, potentially turning a rights-based 

programme into a rationed welfare handout. 

Additional Insight: International Comparisons 

Globally, public employment programmes like MGNREGS are seen as automatic stabilizers during 

economic downturns. The World Bank has praised MGNREGS for its ability to reduce poverty and boost 

rural incomes during crises such as the 2008 financial crash and the 2020 pandemic. 

In contrast, India’s move to cap demand-based welfare stands out as regressive compared to 

international best practices. 

Conclusion: Balancing Fiscal Discipline and Legal Responsibility 

The government’s intent to manage public funds wisely is valid. However, it must be carefully balanced 

against legal obligations and social responsibilities. Rights cannot be capped by budget lines. 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  130 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

In a time of rising rural distress, MGNREGS should be strengthened, not restricted. The spending cap may 

offer short-term fiscal relief, but it risks long-term legal and social costs that the country cannot afford. 
 

 
 
 

Context: India’s diverse agro-ecological heritage is deeply rooted in traditional 

seed varieties that have sustained farming communities for centuries. 

However, a recent study by the Centre for Science and Environment (CSE) has 

raised alarms over the gradual erosion of indigenous seed knowledge, 

particularly the weakening intergenerational transfer of this vital resource. As 

modern agriculture becomes increasingly commercialised, preserving our 

native seeds has become both an environmental and cultural imperative. 

Why Traditional Seeds Matter More Than Ever: 

1. Genetic and Ecological Diversity: Traditional seed varieties possess a rich genetic base, unlike 

modern monocultures that are vulnerable to pest infestations and diseases. These indigenous seeds 

naturally promote resilient polycultures, ensuring stability and yield even under stress conditions. 

2. Built-In Climate Resilience: With climate change triggering extreme weather events like droughts, 

floods, and cloudbursts, traditional seeds act as natural insurance. In mixed-cropping systems, if one 

variety fails, others often thrive—ensuring food security for farming households. 

3. Sustainable and Chemical-Free Farming: Many of these seeds are open-pollinated and self-

replicating, perfectly suited for organic farming practices. Unlike commercial hybrids or genetically 

modified (GM) seeds, they do not require annual purchase or chemical inputs, lowering both costs and 

ecological impact. 

Community Seed Banks: A Grassroots Lifeline: 

Community Seed Banks (CSBs) serve as vital hubs where farmers borrow traditional seeds and return 

double the quantity post-harvest. These local systems help maintain seed sovereignty, especially in tribal 

and ecologically sensitive regions. However, despite their importance: 

 India lacks a robust policy framework to support CSBs. 

 The Seed Bill, 2019 remains pending, with no formal recognition or integration of community 

seed systems into the national strategy. 

Challenges Facin Traditional Seed Conservation: 

1. Youth Disengagement: Modern agricultural narratives glorify hybrid and GM seeds for their supposed 

high yields. As a result, young farmers are moving away from ancestral seed practices, creating a 

serious knowledge gap. 

2. Lack of Government Support: Most CSBs are operated by NGOs or self-help groups and function with 

limited funding. They are excluded from mainstream agricultural schemes, receiving neither 

recognition nor incentives. 

3. Loss of Cultural Practices: Seed-saving traditions like “Rotiyaana” in Uttarakhand—which blend 

cultural rituals with farming wisdom—are slowly disappearing. The oral and family-based knowledge 

transfer system is under threat. 

  Preserving India’s Traditional Seeds: A Heritage of Resilience, Culture, and Food Sovereignty 
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4. Legal Loopholes and Biopiracy Risks: Even with frameworks like the Protection of Plant Varieties 

and Farmers’ Rights Act (PPVFRA), poor documentation leaves “common knowledge” varieties 

vulnerable. Unscrupulous individuals can privatize traditional seeds, risking biopiracy and cultural 

theft. 

Inspiring Seed Conservation Models Across India: 

 Odisha’s Niyamgiri Foothills: Farmers practice diverse cropping—from millets to medicinal 
herbs—enhancing ecological resilience. 

 Uttarakhand’s Barah Anaj System: Revived by the Beej Bachao Andolan, it involves cultivating 12 
traditional crops together, reinforcing biodiversity. 

 Teeratha Village, Karnataka: Through Participatory Variety Selection (PVS) under the Sahaja 
Samrudha CSB Network, youth actively test millet varieties in “diversity blocks.” 

 Chizami, Nagaland: A women-led CSB not only conserves seeds but also conducts training for youth 
and schoolchildren, reviving lost knowledge. 

 In many parts of India, women preserve seeds in mud pots, bamboo baskets, or with neem 
leaves—a chemical-free and time-tested storage technique. 

 The Bharat Beej Swaraj Manch (BBSM) has been hosting seed festivals in Mumbai, Pune, Kolkata, 
and Hyderabad since 2014, celebrating seed sovereignty as a citizen-driven movement. 

The Road Ahead: From Conservation to Cultural Renaissance 

1. Legal and Policy Reforms: 

 Fast-track the documentation of traditional varieties. 

 Prevent exploitation by recognizing farmer-bred seeds as public heritage. 

 Ensure CSBs are formally integrated into national seed policies. 

2. Engaging the Next Generation: 

 Launch award and grant schemes for young seed savers. 

 Include seed-saving techniques in school curricula and rural skilling programmes. 

 Leverage platforms like National Rural Livelihood Mission (NRLM) to support young agro-
entrepreneurs. 

3. Decentralised Preservation Systems: 

 Promote in-situ conservation in forests and home farms. 

 Develop cluster-based CSBs—with one seed bank for every 100–200 villages to ensure localised 
biodiversity and accessibility. 

4. Cultural Revitalisation: 

 Use folk traditions, fairs, and community rituals to reignite youth interest in indigenous seeds. 

 Encourage seed exchange festivals to revive community participation and pride in heritage crops. 

Conclusion: Seeds of the Past, Future of Our Agriculture 

Preserving India’s traditional seed wealth is not merely a scientific or agricultural task—it’s a cultural and 
civilisational mission. These seeds embody our history, our biodiversity, and our food future. Through 
community action, supportive policies, and youth engagement, India can restore its rightful place as a 
global leader in sustainable and sovereign agriculture. 
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Context: According to the World Investment Report 2025, published 
by the United Nations Conference on Trade and Development 
(UNCTAD), India has climbed to the 15th position among the top 
foreign direct investment (FDI) destinations globally in 2024. This rise 
comes despite a marginal decrease in total FDI inflows, which stood at 
$27.6 billion, slightly lower than the $28.1 billion recorded in 2023. 

About the World Investment Report: 

The World Investment Report is a flagship annual publication by 
UNCTAD, offering a comprehensive analysis of global and regional 
trends in FDI. It tracks: 

 Global FDI flows 

 Greenfield investments and international project finance 

 Sector-wise investment in sustainable development 

 Policy measures affecting global investment patterns 

The 2025 edition captures the shifting investment dynamics amid geopolitical uncertainty, digital 
transformation, and the green transition. 

Key Global Highlights from the 2025 Report: 

 Global FDI flows appeared to grow by 4% in 2024, reaching $1.5 trillion. However, when excluding 
volatile conduit flows (mainly through tax-haven economies in Europe), actual productive 
investment dropped by 11%, marking a second consecutive year of decline. 

 The United States retained its position as the world’s top FDI destination, with inflows increasing 
to $279 billion from $233 billion in 2023. 

 China, previously ranked second, saw a sharp 29% decline, falling to fourth place. 

 FDI to Africa surged by 75%, driven by significant investments in energy and mining. 

 Southeast Asia witnessed a record number of greenfield project announcements, indicating 
investor interest in manufacturing and electronics. 

 In 2024, developing Asia attracted $605 billion in FDI, accounting for 40% of global FDI flows and 
70% of all investment into developing economies. 

India’s Performance: Rising Momentum Despite Minor Dip 

 FDI Inflows: India received $27.6 billion in 2024, a slight decline from the previous year. Still, it 
moved up to 15th position globally, from 16th in 2023. 

 Greenfield Projects: India ranked 4th globally with 1,080 new greenfield project 
announcements, indicating strong investor interest in new business setups. 

 Project Finance Deals: The country ranked among the top five economies, with 97 international 
project finance transactions, reflecting strong investment in infrastructure and large-scale 
industries. 

 FDI Outflows: India’s outward investment surged to $24 billion, moving up to the 18th position 
globally, a significant jump from 23rd place and $14 billion in 2023. 

 

  India Climbs in Global FDI Rankings 
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Sectoral Trends and Development Gaps: 

 Investment in sectors aligned with the Sustainable Development Goals (SDGs)—including 
renewable energy, water, sanitation, infrastructure, and agrifood systems—fell by 25% to 33% 
in developing countries. Only the healthcare sector saw modest growth. 

 FDI into the digital economy rose by 14%, but 80% of greenfield projects in this sector were 
concentrated in just 10 countries, leaving the majority of developing nations out of the digital 
transformation wave. 

Why This Matters: 

India’s continued rise in global FDI rankings demonstrates its resilience and growing strategic importance 
in the global investment landscape. The country is attracting high levels of interest in technology, 
manufacturing, infrastructure, and renewable energy—sectors critical for sustainable and inclusive 
growth. 

With improved ease of doing business, ongoing economic reforms, and targeted sectoral incentives, 
India is positioning itself as a preferred destination for both capital and innovation in the global south. 

Did You Know? 

 India’s production-linked incentive (PLI) schemes have been a key driver in attracting greenfield 
investment in electronics, pharma, and automotive sectors. 

 The country’s Digital Public Infrastructure—including Aadhaar, UPI, and DigiLocker—is being 
studied as a model for inclusive digital growth by several developing economies. 

Final Word: 

The World Investment Report 2025 sends a clear message: while global FDI is facing headwinds, India 
remains a bright spot. With strategic policy support and rising global investor confidence, India is well-
placed to build on its momentum and emerge as a leading investment destination in the coming years. 

 

 
 
 

Context: India is set to make a significant leap in logistics efficiency, with 
the Union Minister for Road Transport and Highways announcing a 
reduction in logistics costs to 9% of GDP by the end of 2025. This ambitious 
target aligns with global standards and reflects a strong policy push to make 
India a cost-efficient and export-driven economy. 

Understanding Logistics Costs and Their Impact: 

Logistics cost refers to the total expenditure incurred in transporting 
goods from the point of production to the point of consumption. It encompasses transportation, 
warehousing, inventory management, packaging, and administrative overheads. 

Currently, India’s logistics costs range between 14–18% of GDP, compared to the global benchmark of 8%, 
significantly undermining its global trade competitiveness. 

India’s Logistics Sector: A Pillar of Economic Growth 

 The Indian logistics sector is among the largest globally, supporting a vast and growing domestic 
economy. 

 It contributes around 13–14% to the national GDP, offering enormous potential for job creation 
and investment. 

  India Targets Logistics Cost Reduction to 9% by Year-End 
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 In the World Bank’s Logistics Performance Index (LPI) 2023, India improved its ranking to 38th 
out of 139 countries, a jump of six positions since 2018. 

With growing industrialization, e-commerce, and infrastructure investments, the sector is on track to become 
a global logistics powerhouse. 

Why Efficient Logistics Matter: 

A robust logistics framework brings several economic and strategic advantages: 

 Enhances Trade Competitiveness: Reducing logistics costs lowers the price of goods, boosting 
exports and global market access. 

 Industrial Growth Support: Facilitates Just-in-Time (JIT) manufacturing, cutting inventory costs 
and increasing production efficiency. 

 Boosts Ease of Doing Business: Reliable logistics infrastructure reduces compliance delays and 
streamlines supply chains. 

 Encourages Investments: Both domestic and foreign investors are attracted to regions with 
predictable and cost-effective logistics systems. 

 Strengthens Supply Chain Resilience: Enhances the ability to withstand disruptions, particularly 
important in the post-pandemic world. 

Key Challenges Facing India's Logistics Ecosystem: 

Despite its scale and significance, the Indian logistics sector faces several persistent obstacles: 

 Technological Gaps: Slow adoption of automation, IoT, and RFID results in manual inefficiencies 
and higher operational costs. 

 Infrastructure Deficits: Poor road quality, congested urban hubs, and weak port connectivity 
slow down freight movement. 

 High Dependency on Road Transport: Around 60% of India’s freight moves by road, which is 
more expensive and less sustainable than rail or waterways. 

 Inefficient Warehousing: Outdated facilities with limited automation and inadequate capacity 
hinder supply chain optimization. 

Government Interventions: Building the Future: 

To overcome these challenges, the Government of India has launched multiple transformative initiatives: 

 Infrastructure Status to Logistics: Granting infrastructure status allows easier access to finance, 

reducing the cost of capital for logistics infrastructure developers. 

 PM Gati Shakti – National Master Plan: Aims to integrate and streamline infrastructure 

development through multimodal connectivity, reducing transport costs and time. 

National Logistics Policy (NLP), 2022: 

Launched with a vision to: 

 Improve last-mile delivery 

 Address transport-related challenges 

 Reduce logistics cost to 8% of GDP by 2030 

 Dedicated Freight Corridors (DFCs): The Eastern and Western DFCs are designed to increase freight 

capacity, reduce congestion, and improve speed and reliability. 
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 Bharatmala Pariyojana:  Focuses on developing a network of economic corridors and feeder routes, 

aimed at enhancing road connectivity and logistics efficiency. 

 Sagarmala Project:  Promotes port-led development, improving coastal shipping, port infrastructure, 

and connecting India’s inland waterways with global trade routes. 

The Way Forward: Embracing Technology and Efficiency: 

To achieve its ambitious cost reduction target, India must accelerate: 

 Digital Transformation: Implement end-to-end digital logistics platforms, reducing paperwork 
and enhancing visibility. 

 Advanced Analytics: Leverage data for predictive planning, route optimization, and smart 
inventory control. 

 Smart Warehousing: Deploy automated storage systems, real-time inventory tracking, and AI-
driven warehouse management. 

 Multimodal Logistics Hubs: Integrate rail, road, air, and waterways to offer faster, cost-effective, 
and sustainable logistics solutions. 

Global Best Practices: Learning from Leaders:  

Countries like Germany, Japan, and Singapore maintain logistics costs at 8–10% of GDP by emphasizing: 

 Technology integration 

 Efficient customs processes 

 Robust public-private partnerships : India’s policy shift and infrastructure focus indicate a strong 
intent to join this global league. 

Conclusion: Unlocking India’s Trade Potential 

As India aspires to become a manufacturing and export hub, efficient logistics will be central to this 
transformation. With proactive policy measures, digital adoption, and infrastructure modernization, India is 
poised to: 

 Strengthen global supply chains 

 Attract foreign investment 

 Create millions of jobs 

 Emerge as a key logistics and manufacturing hub in Asia 

Reducing logistics costs to 9% by year-end is not just an economic target—it’s a strategic imperative that 
could redefine India’s global economic stature. 
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Context: A recent genomic study has unveiled a fresh outbreak of Rice 
Yellow Mottle Virus (RYMV) across various rice-growing ecosystems in 
Africa. This alarming spread is raising concerns about food security on the 
continent, especially in countries heavily reliant on rice as a staple crop. 

Origin and Background: 

Rice Yellow Mottle Virus (RYMV) first emerged in the mid-1800s in the 
Eastern Arc Mountains—a rich biodiversity hotspot now located in Tanzania. Since then, the virus has 
become endemic across much of sub-Saharan Africa, particularly in regions where rice is cultivated 
extensively. 

RYMV is classified under the genus Sobemovirus, a group of plant viruses known for their compact RNA 
genomes and high adaptability. 

Impact on Rice Cultivation: 

RYMV is a highly infectious plant virus that affects rice plants and some related grasses, causing yellowing 
of leaves, mottling, and significant yield loss. The virus poses a serious threat to rice production in Africa, 
where rice is both a vital food source and a key economic crop. 

One of the virus’s most dangerous traits is its high genetic variability. This enables it to mutate rapidly and 
overcome resistance genes that have been bred into rice varieties, making it harder to control and manage. 

Modes of Transmission: 

The virus spreads primarily through insect vectors, especially several beetle species from the 
Chrysomelidae family. Other carriers include: 

 Grasshoppers such as Conocephalus merumontanus and Oxya spp. 

 Livestock and animals like cows, rats, and donkeys, which carry the virus on their bodies or hooves 
and contribute to mechanical transmission. 

 Infected roots: The virus can enter through injured root tissues, making it persistent in the soil. 

 Although RYMV has been found on seeds, research indicates it is not seed-transmissible under 
natural conditions. 

Additional Insights: 

 RYMV is unique to the African continent, and its continued spread is tied to intensive rice 
cultivation, poor vector control, and climate change altering insect behavior and virus survival. 

 Losses due to RYMV infection can reach up to 100% in susceptible varieties, especially when 
infection occurs early in the crop’s growth. 

 There is no chemical cure for RYMV. The best strategies include using resistant rice varieties, 
practicing field sanitation, and managing vector populations effectively. 

Conclusion: As RYMV continues to evolve and spread, it underscores the urgent need for integrated 
disease management, advanced breeding programs, and regional collaboration across Africa to secure 
the future of rice production. Increased research funding and farmer education are vital to combat this 
persistent and evolving threat. 
 

 

  Rice Yellow Mottle Virus: A Growing Threat to Africa's Rice Fields 
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Context: India is currently navigating a unique economic phase where both 
fiscal and monetary policies are expansionary—a rare and bold move aimed 
at reviving sluggish growth. While this dual approach is intended to stimulate 
aggregate demand, it carries risks such as inflationary pressures, fiscal 
imbalances, and ineffective coordination between policy arms. 

Recent Expansionary Measures: 

Fiscal Policy Push (Union Budget 2025–26): 

 Allocation of 11.21 lakh crore towards infrastructure, agriculture, MSMEs, and digital 
connectivity, highlighting a strong emphasis on capital expenditure. 

 Income tax relief provided to spur consumption and household spending during economic 
slowdowns. 

Monetary Policy Support by RBI: 

 Repo rate cut to 5.5%, making borrowing cheaper to encourage investments and consumer credit. 

 Implementation of the RBI’s dual mandate—balancing price stability and growth: 

o Retail inflation has moderated to 4.6% in 2024–25, providing space for accommodative 
policies. 

o Liquidity support extended to financial institutions, NBFCs, and housing finance companies 
to maintain credit flow. 

Challenges to the Expansionary Approach: 

 Lack of Policy Synchronisation: Without tight coordination, simultaneous expansion by both fiscal 
and monetary sides may overheat the economy, leading to a spike in inflation. 

 Weak Consumption Response: Despite tax cuts, consumer demand remains subdued. This 
contradicts the Rational Expectations Theory, which suggests that consumers should respond 
positively to stimulus. 

 Rising Fiscal Deficit Concerns: If growth does not accelerate, tax revenues may fall, widening the 
fiscal deficit. This could force the government to reduce welfare spending, disproportionately 
affecting vulnerable populations. 

 Stagnant Real Wages and Inequality: Although corporate profits are increasing, real wage 
growth remains flat. Expansionary measures may end up benefiting capital more than labour, 
deepening inequality. 

 Muted Credit Growth: Private sector remains cautious, despite low interest rates, indicating low 
investor confidence and uncertain business outlook. 

Historical Precedents of Expansionary Policies: 

 The New Deal (1930s): The US response to the Great Depression, which combined public works, 
employment programs, and financial reforms to jumpstart the economy. 

 Post-2008 Global Financial Crisis: Major economies slashed interest rates and launched 
quantitative easing programs to inject liquidity and revive credit markets. In India, the repo rate 
dropped from 9% to 4.75% within a year. 

  Expansionary Policies in a Slowing Economy: Balancing Stimulus and Stability 
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 Japan’s Abenomics (2012–2020): A three-pillar strategy that included monetary easing, fiscal 
spending, and structural reforms to revive Japan’s long-stagnant economy. 

 COVID-19 Response (2020–2021): 

o India’s Aatmanirbhar Bharat Abhiyan involved a ₹20 lakh crore stimulus package. 

o Measures included direct transfers, loan moratoriums, repo rate cuts to 4%, and liquidity 
support to critical financial sectors. 

How Expansionary Policies Help: 

 Stimulates Aggregate Demand: Tax cuts and increased government expenditure raise disposable 
incomes, spurring consumption and investment across sectors. 

 Boosts Employment: Capital investment in infrastructure and MSME support creates direct and 
indirect jobs, especially in rural and informal sectors. 

 Encourages Private Sector Investment: Lower borrowing costs and increased consumer 
confidence create a favorable climate for businesses to expand operations and hire more workers. 

 Maintains Financial Stability: RBI’s liquidity support prevents credit crunches and ensures 
continued functioning of banks and NBFCs. 

 Short-Term Economic Cushion: In times of crises like pandemics or financial shocks, expansionary 
policies provide urgent relief through cash transfers, food security, and interest subsidies. 

Strategic Way Forward: 

1. Institutionalise Policy Coordination: Establish structured dialogues between RBI and the Finance 
Ministry to align objectives and avoid conflicting actions. 

2. Focus on Targeted Welfare Transfers: Scale up Direct Benefit Transfers (DBTs) and employment 
support schemes to boost grassroots consumption. 

3. Comprehensive Tax Reforms: Blend income tax relief with rationalisation of indirect taxes 
(GST) to reduce regressivity and improve consumer spending power. 

4. Inflation Surveillance: Closely monitor inflation indicators and pre-emptively tighten monetary 
policy if demand-pull inflation resurfaces. 

5. Support Real Wages and Labour: Implement minimum wage adjustments, link productivity to 
wage growth, and promote labour-intensive industries. 

Conclusion: Stimulus with a Strategy 

India’s current reliance on expansionary fiscal and monetary policies reflects a proactive approach to 
counter slow economic recovery. While these policies have proven effective in past crises—both globally 
and domestically—their success lies in timing, targeting, and above all, coordination. 
 

 
 
 
 

Context: For the first time in its history, India will conduct a nationwide 

Household Income Survey in 2026, addressing a long-standing gap in the 

country’s socio-economic data framework. Spearheaded by the Ministry of 

Statistics and Programme Implementation (MoSPI), this ambitious initiative 

aims to deliver a comprehensive picture of income levels, distribution, and 

inequality across both rural and urban India. 

  India’s First Nationwide Household Income Survey to Launch in 2026 
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About the Survey: Led by NSSO Under Expert Guidance 

The survey will be executed by the National Sample Survey Office (NSSO), operating under MoSPI. To 

ensure high-quality and globally comparable outcomes, a Technical Expert Group (TEG) has been 

established, chaired by renowned economist Dr. Surjit S. Bhalla. 

Mandate of the TEG Includes: 

 Finalizing concepts, definitions, survey design, and sampling methods. 

 Integrating global best practices from nations like the USA, Australia, Canada, and South Africa. 

 Developing rigorous data quality protocols and estimation methods. 

 Leveraging digital tools to track technology-driven changes in income sources and patterns. 

 Ensuring timely publication and public access to findings. 

Why This Survey Matters: Bridging a Critical Data Gap 

1. Mapping Income for the First Time : While India has decades of data on consumption, employment, 

and poverty, there is no official record of household income distribution. This survey aims to provide 

a clear and reliable estimate of income levels across demographic, geographic, and occupational lines. 

2. Smarter Welfare Delivery : With accurate income data, the government can target subsidies, welfare 

schemes, and direct benefit transfers more precisely, ensuring that the most vulnerable receive 

timely support. 

3. Understanding the Impact of Digital & Informal Work:  The rise of the gig economy, platform-based 

jobs, and automation has changed how many Indians earn. This survey will explore the real income 

implications of this shift—something previous datasets have missed. 

4. Foundation for Better Fiscal Policy:  A true picture of income distribution can serve as a benchmark 

for designing equitable tax policies, minimum wage structures, and fiscal redistribution programs. 

5. Global Alignment:  Countries like the USA, South Africa, and Australia regularly conduct household 

income surveys. India’s move will improve international comparability and enhance economic 

transparency. 

Challenges in Implementation: Navigating Complex Realities 

While the initiative is groundbreaking, several practical and technical challenges must be addressed: 

1. Income Underreporting:  Many households, especially those dependent on informal or cash-based 

sources, may hesitate to disclose full income due to fears of taxation or legal consequences. 

2. Diverse and Fragmented Income Streams:  Indian households earn from agriculture, labor, 

remittances, pensions, self-employment, and more. Accurately capturing and verifying these 

multisource incomes is complex. 

3. Inconsistency with Consumption and Savings: Previous research shows income often reported lower 

than consumption or savings, suggesting inaccurate recall or intentional misreporting. 

4. Seasonal and Unstable Incomes:  Income in sectors like agriculture and construction varies 

seasonally. A one-time survey may miss these fluctuations unless multiple rounds are conducted. 

5. Field Investigator Preparedness:  Reliable data hinges on well-trained surveyors who can build trust, 

ask sensitive questions with empathy, and navigate local economic dynamics effectively. 
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Way Forward: Toward a Sustainable Income Data System 

1. Institutionalizing the Survey:  Rather than treating this as a one-time event, the Household Income 

Survey should be institutionalized and repeated at regular intervals (e.g., every 5 years), enabling 

policymakers to track long-term trends and evaluate policy outcomes more accurately. 

2. Investing in Enumerator Training: Enumerators must receive intensive training, not only in technical 

tools but also in ethical interviewing, building rapport, and understanding local income behavior. 

3. Leveraging Technology:  Digital tools, such as mobile-based data collection, automated cross-

checking, and AI-assisted data validation, can enhance accuracy and reduce human errors. 

Conclusion: A Transformative Leap Toward Equitable Growth 

The 2026 Household Income Survey marks a historic step in India's data ecosystem. By capturing the 

real income dynamics of Indian households, it will empower policymakers to make fairer, evidence-based 

decisions and pave the way for a more inclusive economy. 

 

 
 
 
 

Context: In a landmark move to protect the integrity of India's digital 
financial ecosystem, the Reserve Bank of India (RBI) is leading a 
collaboration between major public and private sector banks to 
develop the Digital Payment Intelligence Platform (DPIP). Positioned 
as a Digital Public Infrastructure (DPI), the platform aims to 
revolutionize fraud detection and prevention in digital transactions. 

What Is Digital Public Infrastructure (DPI)? 

 Digital Public Infrastructure refers to the core digital systems—secure, inclusive, and 
interoperable—that act as the backbone for essential public services such as identity (Aadhaar), 
payments (UPI), and health (Ayushman Bharat Digital Mission). Just like roads and electricity fueled 
industrial progress, DPI is powering India's digital economic transformation, serving over a billion 
users at scale. 

What Is the Digital Payment Intelligence Platform (DPIP)? 

 The DPIP is being built to enhance real-time intelligence sharing among banks, enabling swift 
identification and blocking of fraudulent transactions. The initiative treats fraud as a shared 
national risk, requiring unified action. 

The Reserve Bank Innovation Hub (RBIH), in partnership with 5–10 leading banks, is currently piloting 
the platform using advanced analytics, AI/ML algorithms, and secure digital infrastructure. The system is 
expected to go live within the next few months. 

Why Is DPIP Necessary? 

India’s exponential growth in digital payments has also led to a surge in financial cybercrime: 

 According to RBI’s FY25 report, financial frauds tripled to 36,014 crore, compared to 12,230 crore in 
FY24. 

 Public sector banks bore the brunt in loan and advance frauds (25,667 crore). 

 

  RBI and Banks Set to Launch Digital Payment Intelligence Platform to Tackle Rising Fraud 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  141 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

 Private sector banks reported the highest number of digital payment frauds, especially involving 
cards and internet transactions. 

As fraudsters use tactics like phishing, impersonation, stolen credentials, and money laundering 
through mule accounts, the DPIP aims to create a cohesive defence mechanism. 

Key Challenges in Combating Digital Payment Fraud: 

 Delayed reporting of incidents hampers real-time prevention. 

 Victims often delete evidence, making tracking harder. 

 Banks operate in silos, leading to slow, fragmented data sharing. 

 Lack of uniform standards across institutions weakens enforcement and traceability. 

Government and Regulatory Measures Already in Action: 

India has begun laying the groundwork for robust cybersecurity in finance: 

 The Ministry of Home Affairs (MHA) has launched the Indian Cyber Crime Coordination Centre 
(I4C) and the National Cyber Crime Reporting Portal, which has handled over 13.36 lakh 
complaints and helped recover nearly 4,386 crore. 

 The RBI has rolled out MuleHunter, an AI-based tool to detect money mule networks. 

 The National Payments Corporation of India (NPCI) has implemented safeguards like device 
binding, two-factor authentication, UPI transaction limits, and AI-driven fraud detection. 

 Security mandates have been enforced across banks, ensuring stronger digital payment controls. 

The Way Forward: Building a Resilient and Trustworthy Ecosystem 

Tackling financial fraud in a digital-first economy like India’s requires multilateral collaboration: 

 Banks, fintechs, regulators, cybersecurity experts, and law enforcement agencies must work in 
sync. 

 Key preventive strategies include: 

o Alerts for multi-device logins 

o Disabling screen sharing features on banking apps 

o Mandating clear, itemized digital statements 

 Enhanced cyber awareness campaigns can empower users to detect and avoid scams. 

Did You Know? 

India processes over 13 billion UPI transactions a month (as of 2025), making it the world’s largest real-
time digital payment market—but also a high-value target for fraud syndicates. 

Conclusion: A Secure Digital Future Is Built on Shared Responsibility 

The Digital Payment Intelligence Platform (DPIP) marks a critical step in fortifying India’s financial 
digital landscape. With real-time intelligence, collaborative frameworks, and AI-led monitoring, India 
is setting a global example of how digital infrastructure can be both inclusive and secure. 
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Context: India has marked a historic achievement by breaking into the Top 
100 in the Global Sustainable Development Goals (SDG) Index, securing 
the 99th rank out of 167 nations in the latest Sustainable Development 
Report (SDR). This represents a major leap from its 109th position in 2024, 
reflecting India’s growing commitment to inclusive and sustainable 
growth under the UN’s Agenda 2030. 

Understanding the SDG Index and the Global Goals: 

The Sustainable Development Goals (SDGs) are a set of 17 global goals and 
169 targets, adopted by 193 UN Member States in 2015 during the 70th session of the UN General 
Assembly. These goals aim to address the most pressing global challenges, including: 

 Poverty and hunger 

 Inequality and gender discrimination 

 Climate change and biodiversity loss 

 Access to education, healthcare, clean water, and energy 

 Peace, justice, and strong institutions 

The SDG Index, developed by the UN Sustainable Development Solutions Network, assesses countries' 
performance on these goals annually, offering a data-driven roadmap for global progress. 

India’s Progress: A Steady Climb 

India has steadily improved its ranking in recent years: 

 2021: Rank 120 

 2022: Rank 121 

 2023: Rank 112 

 2024: Rank 109 

 2025: Rank 99 (Score: 67) 

This progress highlights India's efforts in improving healthcare access, digital connectivity, and 
infrastructure development, alongside targeted action on clean energy, education, and financial 
inclusion through flagship initiatives such as: 

 Ayushman Bharat (Health) 

 Jal Jeevan Mission (Clean Water) 

 PM-KUSUM (Renewable Energy) 

 Beti Bachao Beti Padhao (Gender Equality) 

 PMGSY and Digital India (Infrastructure & Digital Inclusion) 

SDG Performance: A Global Snapshot 

 Top performers in the 2025 Index are Finland, Sweden, and Denmark, continuing to lead in climate 
action, education, and governance. 

 19 of the top 20 countries are from Europe. 

 

  India Enters Top 100 in Global SDG Index – A New Milestone in Sustainable Growth 
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 East and South Asia have emerged as the fastest-progressing regions since 2015, driven by rapid 
improvements in socioeconomic indicators. 

Among India’s neighbours: 

 China: Rank 49 (Score: 74.4) 

 Bhutan: Rank 74 (70.5) 

 Nepal: Rank 85 (68.6) 

 Bangladesh: Rank 114 (63.9) 

 Pakistan: Rank 140 (57.0) 

 Sri Lanka: Rank 93 

 Maldives: Rank 53 

The Global SDG Landscape: Progress Still Off Track 

Despite individual gains, global SDG progress is lagging severely: 

 Only 17% of SDG targets are on track to be achieved by 2030. 

 Major setbacks include: 

o Rising obesity rates (SDG 2) 

o Decline in press freedom (SDG 16) 

o Biodiversity loss as seen in the Red List Index (SDG 15) 

o Corruption concerns and governance regression (SDG 16) 

Yet, positive trends are observed in: 

 SDG 3: Decline in under-5 and neonatal mortality 

 SDG 7: Increased access to electricity in rural areas 

 SDG 9: Growth in mobile broadband usage and internet penetration 

Financing and Multilateralism: A Critical Bottleneck 

The report underlines that around 50% of the global population resides in countries lacking adequate 
fiscal capacity to finance sustainable development. 

Key concerns: 

 Global public goods like climate protection, peacekeeping, and pandemic preparedness remain 
severely underfunded. 

 The UN-Based Multilateralism Index ranks Barbados 1st—signifying its strong commitment to 
global cooperation. 

 The United States ranks last, due to decisions such as: 

o Withdrawal from the Paris Climate Agreement 

o Exit from the WHO 

o Opposition to SDG frameworks 

The report calls for an overhaul of the Global Financial Architecture (GFA), advocating reforms to give 
developing nations fair access to capital and align global financing flows with SDG priorities. 

Why the SDGs Matter: 
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The SDGs are not legally binding but act as international moral obligations, helping governments shape 
national policies, reallocate resources, and measure impact. They form a universal framework—
applicable to developed, developing, and least-developed nations alike. 

A Path Forward for India and the World: 

India's leap into the Top 100 is encouraging, but sustained momentum will require: 

 Greater state-level alignment with national SDG targets 

 Expansion of green finance, especially in climate resilience and clean energy 

 More robust data collection and monitoring mechanisms 

 Public-private partnerships to scale up innovation and impact 

 Strengthening gender equity, local governance, and climate adaptation 

Did You Know? 

India’s SDG localization efforts through tools like the SDG India Index by NITI Aayog and State Indicator 
Frameworks are helping state governments align development goals with global benchmarks—a 
model now being studied by other nations. 

Conclusion: A Milestone Achieved, A Mission Ahead 

India’s entry into the Top 100 of the Global SDG Index marks a turning point in its development journey. 
As the world approaches the 2030 deadline, the focus must shift from commitments to concrete actions, 
cross-sector collaboration, and equitable global financing. 
 

 

   

Context: In a significant regulatory move, the Reserve Bank of India (RBI) has 

revised the Priority Sector Lending (PSL) guidelines for Small Finance 

Banks (SFBs), lowering their mandatory PSL targets and offering greater 

operational flexibility. This shift is designed to enhance credit efficiency and 

align regulatory expectations with the operational scale and challenges 

faced by these niche banks. 

What is Priority Sector Lending (PSL)? 

Priority Sector Lending is a key instrument in India's financial inclusion strategy. Under this RBI-mandated 

policy, banks are required to dedicate a specific portion of their lending to critical sectors that often 

suffer from inadequate credit flow. These include: 

 Agriculture 

 Micro, Small and Medium Enterprises (MSMEs) 

 Education 

 Housing 

 Export Credit 

 Social Infrastructure 

 Renewable Energy 

  RBI Eases Priority Sector Lending Norms for Small Finance Banks 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  145 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

 Weaker Sections of Society 

The PSL framework ensures that the benefits of credit penetration reach the grassroots, thereby 

supporting inclusive and equitable growth. 

Key Reforms in the Revised PSL Norms for SFBs: 

The RBI has introduced targeted relaxations in the PSL requirements for Small Finance Banks, effective 

from the financial year 2025–26: 

1. PSL Target Reduced: The overall PSL target for SFBs has been revised downward from 75% to 60% 

of their Adjusted Net Bank Credit (ANBC) or Credit Equivalent of Off-Balance Sheet Exposures 

(CEOBE), whichever is higher. 

2. Revised Sub-sector Allocation:  

 Out of this 60%, 40% must continue to be allocated to the core priority sectors (agriculture, MSMEs, 

education, etc.). 

 The remaining 20% can now be flexibly deployed to one or more priority sectors based on the 

bank’s competitive strengths, such as micro-lending, housing finance, or rural outreach. 

3. Additional PSL Component Curtailed: The additional 35% PSL component mandated earlier has now 

been trimmed to 20%, simplifying compliance and easing the credit burden on smaller banks. 

 

Understanding Small Finance Banks (SFBs): 

Small Finance Banks are specialized banks set up to cater to the financial needs of the underserved 

segments, especially: 

 Small farmers 

 Micro and small businesses 

 Low-income households 

 The informal and unorganized sector 

Regulatory Framework: 

 Regulated by: RBI under the Banking Regulation Act, 1949, and RBI Act, 1934 

 Company Structure: Registered as public limited companies under the Companies Act, 2013 

 Subject to: All prudential norms applicable to commercial banks, including Cash Reserve Ratio 

(CRR) and Statutory Liquidity Ratio (SLR) 

Promoter Eligibility: 

 Resident individuals or entities with a solid track record in finance (minimum 5 years) 

 Eligible institutions include NBFCs, Microfinance Institutions (MFIs), and Local Area Banks (LABs) 

 Initial capital requirement: Minimum ₹100 crore, with promoters contributing 40%, which must 

reduce to 26% within 12 years 

Why This Reform Matters: 
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1. Enhancing Operational Agility: The relaxed PSL targets will provide greater flexibility to SFBs to 

optimize their lending portfolios, leading to better asset quality and risk management. 

2. Supporting Financial Inclusion with Efficiency: While ensuring the core mission of financial 

inclusion remains intact, the changes also acknowledge the evolving maturity of SFBs in handling 

diversified credit segments. 

3. Enabling Targeted Growth: By allowing SFBs to channel resources into areas where they are most 

effective, such as rural lending, affordable housing, or MSME financing, the RBI is fostering strategic 

specialization. 

4. Aligning with Broader PSL Reforms: This move is in line with the RBI's broader PSL revisions 

(announced in March 2025), which included enhanced loan limits for education and housing, and a 

recalibration of PSL targets for Urban Cooperative Banks (UCBs). 

Conclusion: A Balanced Reform for Inclusive Growth 

The RBI’s decision to revise PSL norms for Small Finance Banks marks a crucial step in balancing 

regulatory requirements with operational realities. It strengthens the financial backbone of India’s 

underserved sectors, while empowering SFBs to function with greater autonomy and efficiency. 
 

  
14  

 

Context: India’s startup ecosystem has undergone a 
transformational journey over the past decade, evolving into one of 
the largest and most dynamic innovation hubs globally. According 
to a recent report by Meta, this vibrant landscape has witnessed 
unprecedented growth, driven by technological innovation, 
supportive policies, and growing investor interest. 

Six Key Growth Drivers Powering Indian Startups 

The Meta report identifies six strategic levers that are accelerating the rise of India’s startups: 

1. Artificial Intelligence (AI) Adoption: Over 70% of startups are integrating AI into core business 
operations, especially in sectors like healthcare, edtech, and beauty. These businesses are 
leveraging AI for automation, predictive analytics, and hyper-personalised user experiences. 

2. Cross-Border Expansion: Indian startups are increasingly setting sights on international markets, 
exporting tech solutions and digital services to North America, Southeast Asia, and Africa. 

3. Omnichannel Presence: Startups are merging digital and physical platforms, using e-commerce, 
retail stores, and social commerce to ensure a seamless customer journey. 

4. Tier 2 and Tier 3 Market Penetration: Smaller cities are becoming key growth areas. Startups are 
capitalizing on these markets through vernacular content, regional influencers, and WhatsApp-
based commerce. Service-based startups are particularly agile in reaching these regions earlier 
than traditional product-based companies. 

5. Category Diversification: Entrepreneurs are venturing beyond traditional tech, expanding into clean 
energy, agritech, fintech, mobility, and social impact sectors. 

6. Creator-Led Brand Building: Digital creators and influencers are becoming brand ambassadors 
and co-founders, turning personal brands into scalable businesses with loyal audiences. 

India: A Global Startup Powerhouse 

  India’s Startup Ecosystem Booms with Innovation and Global Ambition: Meta Report 
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 India ranks 3rd globally in the number of tech startups, trailing only the United States and China. 

 Over 1.4 lakh startups are currently operating in India, with 30,000+ tech startups. 

 As of January 2025, the number of DPIIT-recognised startups has skyrocketed to 1,59,157, up from 
just 500 in 2016. 

 In 2024 alone, India produced 6 new unicorns — privately-held startups valued at over $1 billion. 

Massive Employment & Economic Contributions: 

 From 2016 to 2024, Indian startups have created over 16.6 lakh (1.66 million) direct jobs. 

 Startups also generate millions of indirect jobs through supply chains, logistics, and ancillary services. 

 India is now the fourth-largest recipient of global tech startup funding, after the US, UK, and China. 

 Startups have significantly boosted GDP growth by driving productivity through innovation and 
developing supportive ecosystems in finance, logistics, and infrastructure. 

Startups Driving Social Impact and Inclusivity: 
Startups are playing a pivotal role in bridging rural-urban divides: 

 Rural-centric platforms are improving healthcare, education, and agriculture using low-cost 
technology. 

 Women entrepreneurs and social enterprises are emerging strongly in Tier 2/3 cities, enhancing 
financial inclusion and community resilience. 

Strong Policy Backing: Government Initiatives Fueling the Boom 

The Indian government has launched several initiatives to nurture and sustain the startup ecosystem: 

 Startup India (2016): A flagship initiative offering tax benefits, funding support, and regulatory ease. 

 Startup India Seed Fund Scheme (SISFS, 2021): Provides financial aid for prototype development, 
market entry, and product commercialization. 

 Credit Guarantee Scheme for Startups (CGSS): Eases access to collateral-free loans from banks 
and NBFCs. 

 Atal Innovation Mission (AIM): Fosters a culture of innovation via Atal Tinkering Labs, 
Incubation Centres, and Community Innovation Hubs. 

 MeitY Startup Hub (MSH): Centralizes efforts in emerging technologies, linking incubators and 
Centres of Excellence. 

 IndiaAI Mission (2024): With a ₹10,300 crore budget over five years, the mission aims to create 
India’s own AI infrastructure, including 18,693 GPUs, domestic Large Language Models (LLMs), 
and problem-specific AI tools. 

 Digital Public Infrastructure (DPI): Combines public funding with private innovation to power 
India’s digital transformation, especially in fintech, identity, health, and commerce. 

Future Outlook: Smarter, Inclusive, Global: 

India’s startup ecosystem is moving into a mature phase, with a sharper focus on: 

 AI-led and deep-tech innovation 

 Global expansion and cross-border digital trade 

 Sustainability, green tech, and ESG goals 

 Hyper-personalization to meet evolving consumer expectations 
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 Inclusive entrepreneurship from villages to metro cities 

Did You Know? 

 India has more than 100 unicorns, with over 60,000+ active angel investors. 

 Bengaluru, Delhi NCR, Mumbai, Hyderabad, and Pune form the top five startup hubs. 

 Indian startups like Zerodha, BYJU’S, Razorpay, and Swiggy have redefined their sectors and gained 
global recognition. 

 India’s DPI models, such as UPI and Aadhaar, are being studied and replicated by other countries. 

Conclusion: A Nation of Innovators 

India’s startup revolution is not just a tech story—it’s a reflection of a new entrepreneurial spirit, merging 
technology, inclusivity, and global ambition. As the ecosystem matures, it promises to drive sustainable 
development, economic resilience, and digital empowerment for over a billion people. The next decade 
could well position India as the world’s innovation epicenter. 
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GS Paper 3 – Infrastructure 

  
Context: In a historic development, Prime Minister Narendra Modi flagged 
off two Vande Bharat Express trains linking Shri Mata Vaishno Devi Katra 
with Srinagar, effectively establishing the first-ever direct railway 
connection to the Kashmir Valley. This transformative move is expected to 
boost economic development, tourism, trade, and integrate Kashmir more 
deeply with the rest of India. 

Tracing the Journey: From Colonial Tracks to a Modern Marvel 

Early Rail Initiatives in Jammu and Kashmir: 

 The first railway line in the region was laid in 1897 by the British, linking Jammu and Sialkot (now 
in Pakistan), covering about 40–45 km. 

 In the early 1900s, several proposals — including a Rawalpindi–Srinagar line and a Jammu–
Srinagar route via Reasi — were supported by Maharaja Pratap Singh, but none materialized due 
to technical and political hurdles. 

Post-Partition Isolation: 

 After the Partition in 1947, Sialkot became part of Pakistan, severing Jammu’s railway ties. 

 Until 1975, Pathankot in Punjab remained the closest railhead to the region. 

 The Pathankot–Jammu rail link was inaugurated in 1975, rekindling connectivity after nearly three 
decades. 

 Construction of the Jammu–Udhampur line (53 km) began in 1983, but the project was completed 
only in 2004, taking 21 years due to the difficult terrain. 

Udhampur-Srinagar-Baramulla Rail Link (USBRL): India’s Mountain Engineering Feat 

A Project of National Importance: 

 The USBRL project was formally sanctioned in March 1995 with an initial estimated cost of ₹2,500 
crore and later declared a ‘National Project’ in 2002. 

 It faced massive engineering, geological, and climatic challenges, but has now been fully completed 
at a final cost of ₹43,780 crore. 

 It features: 

o 272 km of high-altitude railway track 

o 36 tunnels and 943 bridges 

o Designed for year-round, all-weather connectivity 

Engineering Marvels of the Himalayas: World Records and Innovations 

Chenab Bridge: The Crown Jewel 

 The Chenab Bridge is now the world’s highest railway arch bridge, rising 359 metres above the 
riverbed — 35 metres taller than the Eiffel Tower. 

 The bridge is 1,315 metres long and constructed using steel capable of withstanding 
temperatures from -10°C to 40°C. 

 Designed for a lifespan of 120 years, it can endure wind speeds up to 260 km/h and seismic shocks. 

 

   Historic Vande Bharat Trains Now Connect Katra to Kashmir Valley 
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Anji Khad Bridge: India’s First Cable-Stayed Rail Bridge 

 The Anji Khad Bridge, also located in the Reasi district, is another milestone: 

o Spanning 725 metres, it stands 331 metres above the Anji riverbed. 

o Its signature inverted Y-shaped pylon rises 193 metres, supported by 96 high-tensile 
cables. 

India’s Longest Railway Tunnel: 

 The USBRL project includes the country’s longest transportation tunnel at 12.77 km, located in 
Ramban district, enabling rail operations through some of the most geologically complex terrain in 
India. 

Vande Bharat Trains: High-Speed Connectivity in Just 3 Hours 

 The new Vande Bharat Express trains cut the travel time between Katra and Srinagar to just 3 
hours, down from the usual 6–8 hours by road. 

 These trains are specially designed to operate in snowbound conditions, ensuring uninterrupted 
service even during winter. 

 Plans are already in motion to extend the service to Jammu Tawi, enabling direct access from 
across India to Srinagar via Vande Bharat trains. 

Economic and Cultural Impact: Transforming Lives and Landscapes 

Tourism Boom Expected: 

 The seamless and scenic rail journey is expected to revolutionize tourism in Jammu and Kashmir, 
attracting both domestic and international travellers. 

 Destinations like Gulmarg, Pahalgam, and Sonamarg are now just a few hours away from major 
cities via rail, promising an unprecedented influx of visitors. 

Boost for Local Trade and Agriculture: 

 Local industries — including apple farming, walnut and saffron production, pashmina weaving, 
and handicrafts — will benefit from faster and cost-effective transportation. 

 Reduced dependency on road transport means lower costs for bringing daily essentials into the 
Valley, helping both consumers and small businesses. 

Did You Know? 

 The Chenab Bridge is taller than New York’s Statue of Liberty and can withstand earthquakes up to 
magnitude 8 on the Richter scale. 

 Kashmir’s pashmina exports are expected to rise by 30–40% due to improved logistics and reduced 
transit time. 

 
  

 

Context: In a major move to enhance ease of travel on Indian highways, the 
Union Minister for Road Transport and Highways has unveiled a FASTag-
based Annual Pass Scheme, priced at 3,000, aimed at providing seamless 
toll access for private vehicle users. The initiative is expected to significantly 
reduce congestion, streamline toll operations, and improve user 
convenience across the National Highway network. 
What is the FASTag Annual Pass Scheme? 

  FASTag Annual Pass Scheme: A New Era of Hassle-Free Highway Travel 
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The FASTag Annual Pass Scheme enables owners of private cars, jeeps, and vans to travel across National 
Highways (NH) and National Expressways (NE) without paying tolls per trip. Once activated, the pass 
allows up to 200 trips or is valid for one year, whichever comes first. 

Key Highlights: 

 No per-trip toll fee at NH and NE fee plazas during the validity of the pass. 

 Activated electronically via FASTag, ensuring a fully cashless experience. 

 After 200 trips or one year, the pass automatically reverts to regular FASTag mode. 

 Users can re-purchase the pass after 200 trips, even if the year hasn't ended. 

 The pass is non-transferable and linked to the registered vehicle and FASTag. 

Who Can Use It? 

The scheme is exclusively available for private non-commercial vehicles, specifically: 

 Cars 

 Jeeps 

 Vans 

It is not applicable for commercial vehicles, buses, or trucks. 

How Does Trip Counting Work? 

Depending on the tolling system, trips are calculated differently: 

 Point-based plazas: Every crossing = one trip 

 Round trip (to and fro) = two trips 

 Closed tolling systems (entry-exit type): A complete journey = one trip 

This structure is designed to ensure fair usage and accountability within the system. 

Activation Process and Payment 

To activate the FASTag Annual Pass: 

1. Ensure your vehicle has a valid and active FASTag. 

2. Visit the official Rajmargyatra mobile app or the NHAI website. 

3. Complete vehicle eligibility verification. 

4. Make a payment of 3,000 (for FY 2025–26) to activate the pass. 

Once verified and paid, the annual pass becomes immediately active on the respective vehicle’s FASTag. 

Why This Matters: Benefits for Travelers 

 Reduced Waiting Time: Say goodbye to long toll queues. 

 Predictable Costs: One-time payment for frequent highway users. 

 Eco-Friendly: Fewer idling vehicles at toll plazas means less fuel consumption and lower 
emissions. 

 Supports Digital India: Promotes digital payments and smart mobility. 

 Boosts Tourism and Road Trips: Makes travel easier for holiday-goers and frequent interstate 
travelers. 

Did You Know? 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  152 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

 FASTag was introduced in 2014 as a pilot project, and by 2021, it became mandatory at all toll 
plazas across India. 

 The system is operated by the National Payments Corporation of India (NPCI) and managed by the 
National Highways Authority of India (NHAI). 

 Over 7 crore FASTags have been issued in India, processing billions of toll transactions annually. 

Final Word: 

The FASTag Annual Pass Scheme marks a significant step toward making highway travel more efficient, 
affordable, and digital-first. For frequent travelers, this new model brings both economic savings and 
convenience, aligning with India’s broader vision of a modern, tech-enabled transport infrastructure. 
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GS Paper 3 – Science and Technology   

 
Context: The Bayraktar TB2, Turkey’s most celebrated combat drone, has 
encountered a serious reputational setback. During Pakistan’s Operation 
Sindoor, the Turkish-origin UAV fleet reportedly underperformed, casting 
doubt on the drone's real-world combat efficiency under high-stress conditions. 
The event has raised fresh questions about the capabilities of these drones when 
deployed in complex operational environments. 

What is the Bayraktar TB2? 

The Bayraktar TB2 is a Medium Altitude Long Endurance (MALE) tactical Unmanned Aerial Vehicle 
(UAV), designed and manufactured by Turkey’s Baykar Technologies. It plays a pivotal role in modern ISR 
(Intelligence, Surveillance, Reconnaissance) and precision strike missions. 

 It is Turkey’s first domestically developed armed UAV, symbolizing a significant milestone in the 
country’s defense innovation. 

 The TB2 gained global attention after its effective use in conflicts like Libya, Nagorno-Karabakh, 
and Ukraine, where it was credited with disabling tanks and artillery systems. 

Key Features of Bayraktar TB2: 

Design & Build: 

 High-wing monoplane configuration improves flight stability and fuel efficiency—ideal for 
extended missions. 

 A tailplane enhances aerodynamic performance, especially in turbulent airspaces. 

Specifications: 

 Wingspan: 12 meters 

 Length: 6.5 meters 

 Height: 2.2 meters 

 Range: Operates up to 300 km from its base using line-of-sight communications 

 Endurance: Capable of staying airborne for up to 27 hours 

 Payload: Supports up to 150 kg, including MAM-L laser-guided munitions 

 Speed: Maximum speed of 130 km/h, cruising at 100 km/h 

Sensors and Armaments: 

 Equipped with: 

o Electro-optical and infrared cameras (day/night operation) 

o Laser rangefinders and designators 

o Target tracking systems 

 Compatible with precision-guided weapons, such as the MAM-L and MAM-C smart micro 
munitions, developed by Roketsan. 

Cost-Effective Warfare: 

 

  Bayraktar TB2: Rise, Reach, and Recent Setbacks of Turkey’s Armed Drone 
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One of the key appeals of the Bayraktar TB2 is its affordability and ease of maintenance. Built largely from 
commercial off-the-shelf components, the TB2 offers: 

 Low production costs 

 Simple logistics 

 Scalability for developing nations 

This has led to its widespread export to countries such as Azerbaijan, Ukraine, Qatar, Poland, and Pakistan 
— often touted as a “drone of the people” in military circles. 

Operational History: From Success to Setback 

 Widely used in multiple conflicts, the TB2 earned a reputation for precision and effectiveness in 
asymmetric warfare. 

 It became a symbol of Turkey’s emerging defense industry, transforming it into a sought-after 
drone supplier. 

 However, during Operation Sindoor, Pakistan’s fleet of TB2s reportedly failed to meet mission 
expectations, indicating possible limitations in electronic warfare resistance, real-time control, 
or target accuracy under certain battlefield conditions. 

The Bigger Picture: What's Next for TB2? 

Despite recent criticism, the Bayraktar TB2 remains a key player in low-intensity conflicts and counter-
insurgency operations. However, as battlefield technology evolves, drones like the TB2 will need: 

 Enhanced electronic counter-countermeasures (ECCM) 

 Improved AI-driven autonomy 

 Encrypted communications for high-threat zones 

Turkey has already begun work on next-gen UAVs, like the Bayraktar Akıncı, which boasts higher payload 
capacity, satellite communications, and more advanced avionics, signaling the future direction of drone 
warfare. 

Conclusion: A Powerful Yet Imperfect War Machine 

The Bayraktar TB2 stands as a revolutionary step in democratizing drone warfare. While its recent failure 
in Pakistan's operation highlights potential shortcomings in high-intensity warfare, its success across 
multiple theaters proves it remains a valuable asset for modern militaries — especially in budget-sensitive 
and asymmetric conflict zones. 
 

 

   

Context: In a decisive move to strengthen India's electric vehicle (EV) 
manufacturing ecosystem, the Ministry of Heavy Industries has released 
detailed guidelines under the Scheme to Promote Manufacturing of Electric 
Passenger Cars in India (SPMEPCI). Originally announced on March 15, 2024, 
this ambitious scheme aims to attract global EV giants by offering reduced 
import duties in exchange for significant domestic investments. 

While major players like Tesla have expressed interest in setting up showrooms in India, they remain 
hesitant about manufacturing commitments. The scheme is part of India’s broader strategy to build a self-
reliant EV industry, cut emissions, and reduce dependence on fossil fuels. 

 

  India Accelerates Toward Green Mobility: New Guidelines to Boost EV Manufacturing 
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Key Provisions of the SPMEPCI Scheme: 

Lower Import Tariffs for Strategic Entry: 

 EV manufacturers can import up to 8,000 electric cars per year at a reduced customs duty of 15% 
(down from the prevailing 70–100%). 

 This benefit is valid for five years from the date of application approval. 

 Applicable only on Completely Built Units (CBUs) with a minimum CIF value of $35,000. 

Minimum Investment Requirements: 

 Companies must invest at least 4,150 crore in India to qualify. 

 Manufacturing must begin within 3 years of the application’s approval. 

 Eligible expenses include: 

o New manufacturing plants and machinery 

o Engineering research and development (ER&D) 

o Charging infrastructure (up to 5% of the investment) 

o New building construction (capped at 10% of the investment) 

o Land costs are excluded from investment calculations. 

Domestic Value Addition (DVA) Goals: 

 Achieve 25% local value addition within 3 years 

 Achieve 50% local value addition within 5 years 

Safeguards to Ensure Compliance: 

 Companies must submit a Bank Guarantee from a scheduled Indian bank, amounting to the higher 
of either 6,484 crore or 4,150 crore. 

 This guarantee remains valid throughout the tenure of the scheme. 

 It ensures that manufacturers fulfill their investment and production commitments. 

Eligibility to Participate: 

To qualify, applicants must: 

 Have a global automotive revenue of at least 10,000 crore. 

 Possess a minimum global fixed asset investment of 3,000 crore in the automotive sector. 

 Submit a non-refundable application fee of 5,00,000. 

Application Process and Timeline: 

 Application window will be open for a minimum of 120 days, likely beginning in June 2025. 

 The Ministry reserves the right to reopen the window until March 15, 2026. 

 Companies are expected to showcase long-term commitment to Indian manufacturing. 

Complementary EV Ecosystem Schemes in India: 

India has rolled out several interlinked policies to enhance the electric vehicle value chain: 

1. PM E-DRIVE Scheme (2024): Promotes adoption of e-2W, e-3W, e-Trucks, e-Ambulances, and e-
Buses, along with support for charging infrastructure and vehicle testing upgrades. 
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2. Production Linked Incentive (PLI) Scheme for Auto & Auto Components (2021): Focuses on 
promoting the manufacture of Advanced Automotive Technology (AAT) products. 

3. PLI Scheme for Advanced Chemistry Cells (ACC) (2021): Aims to create a 50 GWh battery 
manufacturing capacity, essential for EV scalability. 

4. FAME-II: Supports domestic EV manufacturing and encourages value addition within India 
through component localization. 

5. PM e-Bus Sewa - Payment Security Mechanism (PSM): Seeks to deploy 38,000+ electric buses, 
making public transport greener and cleaner. 

A Vision Aligned with Sustainability and Self-Reliance: 

This policy is a landmark initiative in India's net-zero emissions journey. It aims to position India as a global 
EV manufacturing hub, while delivering local economic benefits, including: 

 Employment generation 

 Technological advancement 

 Boosting green infrastructure 

Did You Know? 

 India's EV market is projected to reach $150 billion by 2030. 

 With initiatives like SPMEPCI, India is expected to reduce oil imports by 64% for road transport by 
2030. 

 More than 2.3 million EVs are already on Indian roads as of 2025, according to Vahan data. 

Conclusion: 

The SPMEPCI scheme is a robust move toward a clean, connected, and competitive future. With its 
strategic incentives and performance-based benchmarks, India is making an assertive pitch to become 
the global hub for EV manufacturing, while ensuring a sustainable and inclusive green mobility revolution. 

 
 

 

Context: Astronomers have detected a rare and puzzling stellar object in 
our galaxy that is emitting both radio waves and X-rays every 44 
minutes—a phenomenon never observed in this combination and rhythm 
before. This cosmic oddity, located about 15,000 light-years away in the 
constellation Scutum, is being hailed as a potential member of a newly 
classified group of celestial bodies called long-period radio transients. 

What Makes This Star Special? 

Unlike typical pulsars, which emit bursts of radio waves within milliseconds to seconds due to their ultra-
fast spin, long-period radio transients release powerful radio emissions over minutes to hours, making 
them exceptionally slow blinker-stars in astronomical terms. 

This object stands out because it consistently emits synchronized radio and X-ray pulses, an extremely 
rare dual-energy behavior that challenges current astrophysical models. 

Location in the Galaxy: 

 Galaxy: Milky Way 

 Distance from Earth: Approximately 15,000 light-years 

  A Star with a Secret: Mysterious Celestial Object Emits Radio Waves and X-Rays Every 44 Minute 
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 Region: Near the Scutum constellation, a star-rich area along the galactic plane 

Possible Identities of the Mysterious Object: 

Scientists are yet to determine the exact nature of this object, but several theoretical candidates have been 
proposed: 

Magnetar: 

A highly magnetized neutron star that spins slowly but emits intense bursts of energy. Magnetars have the 
strongest known magnetic fields in the universe—a trillion times stronger than Earth’s. 

White Dwarf in a Binary System: 

A white dwarf, the remnant core of a sun-like star, might be in a binary pair with a companion star. 
Interaction between the two could be triggering the unusual emission pattern. 

 Formation of White Dwarfs: Stars up to 8 times the mass of the Sun exhaust their fuel, become red 
giants, shed outer layers, and collapse into a dense, Earth-sized core. 

 These stellar remnants, though no longer undergoing fusion, can still radiate energy due to 
gravitational and magnetic interactions. 

Powerful Tools Behind the Discovery: 

The research team used data from NASA’s Chandra X-ray Observatory, alongside several international 
radio telescopes, to detect and analyze these synchronized bursts. 

 Radio Waves: Low-frequency, long-wavelength electromagnetic waves often used in 
communication systems. 

 X-Rays: High-frequency, short-wavelength waves capable of penetrating dense material, commonly 
used in medical diagnostics and astronomy to observe high-energy phenomena like black holes and 
neutron stars. 

Why It Matters: 

This discovery not only expands our understanding of exotic stellar remnants but may also help scientists 
redefine categories of celestial bodies. It points to unknown types of star systems or energy emission 
mechanisms that have yet to be fully understood. 

Did You Know? 

 Long-period radio transients were first hinted at only recently and remain largely mysterious. 

 A single neutron star has more mass than the Sun but is only about 20 km in diameter—so dense 
that a teaspoon of it would weigh billions of tons. 

 X-ray astronomy can peer through clouds of cosmic dust that obscure visible light, offering a clearer 
view of dense stellar phenomena. 

Conclusion: A Signal from the Cosmic Unknown 

This enigmatic star-like object, blinking across radio and X-ray wavelengths every 44 minutes, opens a new 
chapter in high-energy astrophysics. Whether it turns out to be a magnetar, a white dwarf binary, or an 
entirely new class of stellar remnant, it reminds us that the universe still holds many secrets—and we’ve 
only just begun to uncover them. 
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Context: In a strategic move to bolster its long-range precision strike 
capabilities, the Indian Air Force (IAF) is evaluating the induction of the ‘Ice 
Breaker’ missile, a cutting-edge air-launched cruise missile developed by 
Israel’s Rafael Advanced Defense Systems. Known for its agility, stealth, and 
precision, the Ice Breaker could significantly enhance India's offensive and 
defensive aerial capabilities. 

What is the Ice Breaker Missile? 

The Ice Breaker is a long-range, precision-guided, autonomous missile engineered for multi-platform 
compatibility. It is designed to deliver highly accurate strikes while remaining difficult to detect, making it 
ideal for complex, modern combat scenarios. 

Developed by Rafael, the same Israeli defense firm behind systems like the Iron Dome, this missile 
represents a new generation of versatile and intelligent weaponry suited for both offensive and defensive 
operations. 

Multi-Platform Versatility: 

One of the key strengths of the Ice Breaker is its cross-platform adaptability. It can be launched from a wide 
range of platforms, including: 

 Jet Fighters 

 Light Combat Aircraft 

 Attack Helicopters 

 Small Naval Vessels 

 Ground-based Mobile Launchers 

This flexibility makes it an ideal choice for dynamic combat environments, enabling commanders to tailor 
deployment based on mission needs. 

Key Features and Capabilities: 

 Compact Yet Powerful: The missile is about 4 meters long and weighs less than 400 kg, making it 
easy to deploy across various platforms without compromising on firepower. It carries a 250 lb 
warhead capable of delivering significant impact. 

 Extended Range: With a striking range of up to 300 kilometers, the Ice Breaker can engage high-
value targets deep inside enemy territory while keeping the launch platform safely out of danger. 

 High Subsonic Speed: Designed for low observability, it travels at high subsonic speeds while 
hugging the terrain or skimming over sea surfaces to avoid radar detection. 

 Stealth Technology (VLO): The missile features Very Low Observable (VLO) design elements that 
allow it to penetrate dense air defense networks without being detected. 

 Advanced Targeting System: Equipped with a multi-spectral electro-optical seeker, the missile 
can "see" in day, night, and all-weather conditions, ensuring it maintains accuracy even in complex 
battlefield scenarios. 

 Artificial Intelligence Integration: The missile’s AI-based guidance system enables real-time target 
recognition, decision-making, and precision strike — only engaging confirmed hostile targets. 

 

  Ice Breaker Missile: A New Era in Precision Strike Capability 
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 Autonomous or Semi-Autonomous Modes: It can function entirely on its own or in a "man-in-the-
loop" configuration, giving operators the ability to intervene during the final moments of the strike. 

 Swarm Attack Capability: The Ice Breaker can be deployed in coordinated group attacks, allowing 
multiple missiles to strike in unison with synchronized precision, overwhelming enemy defenses. 

Why It Matters for India: 

If inducted, the Ice Breaker would complement India's existing missile arsenal like the BrahMos and SCALP, 
filling a tactical niche for medium-range, high-precision, stealthy cruise missiles. It would provide a vital 
edge in operations requiring deep strike capabilities with minimal collateral damage and high accuracy, 
especially in contested or denied airspace. 

Did You Know? 

 The Ice Breaker is the export variant of Rafael's Sea Breaker missile, which is designed primarily for 
maritime roles. 

 Its smart design allows for modular upgrades, meaning future improvements in AI, propulsion, or 
targeting tech can be easily integrated. 

Conclusion: A Game Changer in Modern Warfare 

The Ice Breaker missile is not just another weapon—it’s a leap toward the future of warfare, where speed, 
stealth, and smart technology define battlefield superiority. If India proceeds with this acquisition, it could 
significantly enhance its precision strike options, particularly in scenarios demanding covert operations 
and pinpoint accuracy. 
 

 

   
 

Context: In a significant move to bolster its technological self-reliance, 
India is in talks with private companies to establish long-term stockpiles 
of rare earth magnets. The government is planning to extend fiscal 
incentives to encourage domestic production, aiming to reduce dependence 
on China, which currently dominates over 90% of the global rare earth 
magnet processing capacity. 

This initiative comes at a critical time, as China has recently tightened export controls on rare earth-related 
products, heightening global concerns about the stability and accessibility of these strategic materials. 

What Are Rare Earth Magnets? 

Rare earth magnets are a class of high-performance permanent magnets made from alloys of rare earth 
elements (REEs). They are known for their unmatched magnetic strength, compact size, and energy 
efficiency, making them indispensable in a wide range of high-tech applications. 

Key Features: 

 Exceptional magnetic force, often 10 times stronger than traditional magnets. 

 Compact yet powerful, making them ideal for miniaturized electronics. 

 High energy density, crucial for devices that require strong yet lightweight magnetic components. 

These magnets are a cornerstone of modern technology, but their supply chain is heavily skewed, with 
China controlling a vast majority of both the mining and refining processes. 

Types of Rare Earth Magnets: 

  India Moves to Build Strategic Stockpile of Rare Earth Magnets Amid Global Supply Risks 
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The two main types of rare earth magnets are: 

Neodymium Magnets (NdFeB) 

 Composed of Neodymium, Iron, and Boron. 

 Known as the strongest commercially available magnets. 

 Widely used in electric vehicles, wind turbines, and consumer electronics. 

Samarium Cobalt Magnets (SmCo): 

 Composed of Samarium and Cobalt. 

 Slightly less powerful than neodymium but more resistant to heat and corrosion. 

 Often used in aerospace and defense applications. 

Strategic Applications of Rare Earth Magnets: 

Rare earth magnets are vital components in several cutting-edge and national security-related sectors, 
including: 

 Medical Devices: MRI scanners, PET imaging, and X-ray machines. 

 Defense and Aerospace: Guidance systems, jet engines, and drones. 

 Consumer Electronics: Smartphones, headphones, and gaming consoles. 

 Automotive Industry: Critical in the electric vehicle (EV) drivetrain and battery systems. 

 Renewable Energy: Essential for high-efficiency wind turbines and solar tracking systems. 

 Data Storage: Used in hard drives and advanced computing systems. 

Understanding Rare Earth Elements (REEs): 

Rare Earth Elements (REEs) comprise 17 chemical elements, including the 15 lanthanides, along with 
scandium and yttrium. 

Key Points: 

 Despite their name, REEs are not rare—they are relatively abundant, but difficult to extract and 
purify. 

 Found commonly together in geological deposits, they require complex separation processes. 

 Often sold as rare earth oxides due to their stable form in commercial usage. 

Currently, China controls over 80% of the global refining and processing of REEs, giving it a strategic 
monopoly in the global supply chain—something many countries, including India, are actively seeking to 
counterbalance. 

Why This Move Matters for India: 

 National Security: Ensures supply chain resilience in defense and high-tech sectors. 

 Economic Independence: Reduces reliance on imports for crucial inputs in emerging technologies. 

 Green Energy Transition: Supports India’s push towards EVs and renewable energy. 

 Global Positioning: Aligns India with efforts by the U.S., EU, Japan, and Australia to diversify rare 
earth sourcing. 

Conclusion: Toward a Self-Reliant Magnet Economy 

India's focus on building a domestic ecosystem for rare earth magnets marks a crucial step toward 
achieving Atmanirbhar Bharat (self-reliant India) in strategic sectors. With the growing global race to 
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secure critical mineral resources, this initiative could help India position itself as a key player in the 
future of green technology, defense manufacturing, and advanced electronics. 
 

 

 

  

Context: Thermophilic bacteria—organisms that thrive in extremely hot 

environments like hot springs, deep-sea vents, and compost heaps—are 

emerging as key players in the fight against antimicrobial resistance (AMR). One 

such site of interest is Rajgir, located in Bihar, India, where unique microbial life 

is revealing its potential to combat drug-resistant pathogens. 

The Study: Mining Microbial Riches with Metagenomics 

 A scientific study conducted in the hot springs of Rajgir used 16S rRNA metagenomic analysis to 

explore the diverse microbial community, focusing particularly on organisms capable of producing 

antibiotic compounds. Metagenomics, the method of analyzing genetic material directly from 

environmental samples, allows scientists to identify microbes without the need to culture them—a 

revolutionary approach in microbial discovery. 

A significant finding was the dominance of Actinobacteria, a phylum known to include species like 

Streptomyces, which are natural producers of important antibiotics such as streptomycin and tetracycline. 

In Rajgir, these bacteria made up approximately 40–43% of the microbial population, signaling high potential 

for novel antibiotic discovery. 

One standout compound identified was diethyl phthalate, derived from a member of the Actinomycetales 

order. This substance exhibited strong antimicrobial activity against Listeria monocytogenes, a dangerous 

foodborne pathogen that poses serious health risks, especially to pregnant women, newborns, and 

individuals with weakened immune systems. 

Why It Matters: A Natural Defense Against a Global Threat 

 The rise of AMR—largely driven by overuse and misuse of antibiotics—has become one of the 

gravest health threats globally. The World Health Organization (WHO) has warned that if 

unchecked, drug-resistant infections could push global healthcare costs to over USD 1 trillion by 

2050. Already, AMR contributes to longer hospital stays, higher medical costs, and increased 

mortality. 

Finding natural antibiotics from thermophilic bacteria offers a sustainable and effective solution. These 

heat-loving microbes thrive in harsh, mineral-rich environments with low microbial competition, 

making them prolific producers of unique bioactive compounds that could become the next generation of 

antibiotics. 

Beyond Medicine: Industrial and Agricultural Innovations 

The benefits of thermophiles go beyond healthcare. For instance: 

 The PCR enzyme, crucial for Covid-19 testing, is derived from Thermus aquaticus, a thermophile. 

 In Leh, a bacterial consortium isolated from hot springs has been shown to promote plant growth, 

offering eco-friendly solutions for sustainable agriculture. 

  Thermophilic Bacteria: A Promising Weapon Against Antimicrobial Resistance 
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 In Saudi Arabia, thermophiles have demonstrated antimicrobial activity effective against gram-

positive pathogens, reinforcing their global significance. 

 

The Road Ahead: Exploring Untapped Microbial Frontiers 

The microbial world, especially in extreme environments, remains vastly underexplored. Hot springs like 

those in Rajgir are natural bio-laboratories, harboring evolutionarily unique species with powerful 

biochemical properties. With advanced techniques such as metagenomics, bioinformatics, and synthetic 

biology, scientists are better equipped than ever to unlock their secrets. 

Final Thoughts: 

In the age of superbugs and rising antibiotic resistance, turning to nature—particularly thermophilic 

bacteria from India's ancient hot springs—might be our best bet. These invisible warriors could help us 

win the battle against AMR and pave the way for breakthroughs in medicine, agriculture, and 

biotechnology. 

 

 

 

  

Context: In a noteworthy development, a team of students and an associate 
professor from IIT Kharagpur has developed a cutting-edge tool for sustainable 
urban mobility—the DRUM Web App (Dynamic Route Planning for Urban 
Green Mobility). This innovative platform is designed to help users navigate city 
routes not just by speed or distance, but also by air quality and energy 
efficiency, setting a new benchmark in eco-conscious travel technology. 

What is the DRUM Web App? 

Think of it as an environmentally intelligent version of Google Maps. The DRUM app empowers users to 
choose travel routes based on multiple environmental and efficiency factors, enabling smarter, healthier 
urban commuting. 

Key Features of the DRUM App: 

The DRUM platform offers five intelligent route choices: 

1. Shortest Route – Minimizes distance 

2. Fastest Route – Minimizes travel time 

3. LEAP (Least Exposure to Air Pollution) – Prioritizes cleaner air 

4. LECR (Least Energy Consumption Route) – Optimizes energy use 

5. Suggested Route – A balanced choice combining the best of all four criteria 

Unlike conventional maps that refresh data periodically, DRUM fetches live pollution and traffic data at 
the exact moment a user enters a route—ensuring maximum accuracy in real-time navigation. 

How It Works: The Tech Behind DRUM 

 Routing Engine: DRUM is built using GraphHopper, a high-performance Java-based routing library 
known for its scalability and flexibility. 

  DRUM Web App: IIT Kharagpur’s Smart Solution for Clean and Efficient Urban Travel 
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 Real-Time Updates: Mapbox provides dynamic traffic data, while pollution insights come from the 
Central Pollution Control Board (CPCB) and the World Air Quality Index (WAQI). 

 Pollution Interpolation Strategy: To tackle areas with limited sensor coverage, the app uses a 
segment-wise interpolation technique. Routes are broken down into smaller parts, and pollution 
levels are estimated using nearby sensor data, ensuring complete coverage. 

 Simulation and Testing: The app was successfully tested on various corridors across Delhi (East, 
West, North, and Central), each with differing road, traffic, and pollution conditions. The results 
revealed that traditional routes—though faster or shorter—often passed through highly polluted 
zones, reducing their overall benefit. 

Why DRUM Stands Out: Smarter Choices for Urban Living 

Traditional navigation apps focus on time and distance. DRUM introduces a game-changing perspective: 
your route impacts your health and the environment. With rising urban air pollution and traffic 
congestion, this app offers a scientifically backed tool for choosing routes that balance convenience with 
sustainability. 

Did You Know? 

 A 10-minute detour through cleaner routes could reduce air pollution exposure by up to 40%, 
according to pilot studies. 

 The transport sector contributes nearly 18% to urban PM2.5 pollution levels in major Indian 
cities—better route planning can significantly lower individual carbon footprints. 

 DRUM can be scaled to other metro cities like Mumbai, Bengaluru, and Kolkata, offering 
nationwide potential for eco-conscious commuters. 

Future Potential and Way Forward: 

The DRUM team envisions integrating more features such as: 

 Public transport route mapping 

 EV route optimization based on charging station availability 

 User feedback loops for route refinement 

With increasing emphasis on sustainable smart cities, DRUM could become a core component in green 
mobility planning and urban policy-making. 

DRUM is more than just a navigation tool—it’s a conscious step toward a cleaner, healthier, and 
smarter future for India’s urban travelers. 
 

 

 

Context: In a remarkable scientific advancement, an international team of 
researchers has successfully measured the half-life of the heaviest known 
proton emitter—the Astatine-188 (¹⁸⁸At) isotope. This unstable isotope of 
astatine was observed to decay by emitting a single proton, offering deeper 
insights into the exotic realm of proton-rich nuclei and advancing the field of 
nuclear physics. 

What is Proton Emission? A Rare Decay Phenomenon 

Proton emission, also referred to as proton radioactivity, is a rare and exotic type of radioactive decay 
in which an unstable atomic nucleus expels a proton to achieve a more stable configuration. 

  Proton Emission: Unveiling a Rare Form of Radioactive Decay 
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This form of decay typically occurs in extremely proton-rich nuclei—nuclei that lie beyond the proton 
drip line, where proton separation energy becomes negative. In such cases, the proton is no longer 
bound within the nucleus and escapes by quantum tunneling through the nuclear potential barrier. 

How Does It Differ from Other Types of Radioactive Decay? 

Radioactive decay is the natural transformation of an unstable atom into a more stable one, often by 
releasing subatomic particles and energy. Here’s how proton emission compares with more common 
types: 

 Alpha Decay: Releases an alpha particle (2 protons and 2 neutrons). Common in heavy nuclei like 
uranium and thorium. 

 Beta Decay: 

o Beta-minus (β⁻): A neutron transforms into a proton and emits an electron. 

o Beta-plus (β⁺): A proton converts into a neutron and emits a positron. 

 Proton Emission: Ejects a single proton from the nucleus, either: 

o Directly from the ground state, or 

o Following beta decay, known as beta-delayed proton emission. 

When and How Does Proton Emission Occur? 

Proton emission only occurs in nuclei that are highly proton-rich, and typically not found in nature. Such 
isotopes are synthesized artificially in laboratories using particle accelerators and nuclear reactions. 

To emit a proton: 

 The proton separation energy must be negative, meaning the proton is energetically unbound. 

 The emission rate depends on: 

o The nuclear potential 

o The Coulomb barrier (electrostatic repulsion) 

o The centrifugal barrier, which increases with the proton’s orbital angular momentum 

Why Half-Life Matters in Proton Emission: 

The half-life of a radioactive isotope is the time required for half of a sample to decay. For proton emitters: 

 The shorter the half-life, the more unstable the nucleus. 

 The proton’s energy and angular momentum directly affect how fast it escapes the nucleus. 

The detection of Astatine-188's half-life gives physicists valuable data on nuclear forces and helps refine 
nuclear models near the limits of stability. 

Scientific and Practical Relevance: 

Though proton emission has no direct application in daily life, it plays a crucial role in nuclear research, 
helping scientists: 

 Understand the structure of nuclei at the edge of the nuclear landscape 

 Explore fundamental interactions between nuclear particles 

 Improve theoretical models used in nuclear astrophysics, especially for understanding 
nucleosynthesis in stars 
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Context: A recently published study in the journal Earth’s Future has shed 
new light on the controversial yet increasingly discussed climate intervention 
method known as Stratospheric Aerosol Injection (SAI). The research outlines 
a more affordable approach to this technology, potentially bringing it closer to 
real-world application, even as debates around its ethical, environmental, 
and geopolitical implications continue to intensify. 

What is Stratospheric Aerosol Injection (SAI)? 

Stratospheric Aerosol Injection is a geoengineering technique designed to cool the Earth by injecting 
reflective particles into the stratosphere (the second layer of Earth’s atmosphere, located about 10–50 km 
above the surface). 

Inspired by volcanic eruptions, this method seeks to mimic the natural cooling effect observed when large 
quantities of sulfur dioxide (SO₂) are released into the atmosphere. When injected, SO₂ reacts to form 
sulfate aerosols that reflect sunlight back into space, thus lowering global temperatures. 

How Nature Inspires This Technology: 

The concept draws heavily from historic volcanic events: 

 The 1991 eruption of Mount Pinatubo in the Philippines released millions of tons of sulfur dioxide 
into the atmosphere, leading to a global temperature drop of about 0.5°C over the following year. 

 Similarly, earlier eruptions like Krakatoa (1883) and Tambora (1815) had significant short-term 
cooling effects. 

Scientists believe replicating this phenomenon artificially could offer a temporary measure to buy time for 
carbon reduction and climate adaptation efforts. 

Understanding Aerosols: Nature’s Tiny Climate Engineers 

 Aerosols are microscopic solid or liquid particles suspended in air or gas. 

 They occur naturally (e.g., sea spray, volcanic ash, fog) or artificially (e.g., industrial emissions, 
smoke). 

 Aerosols are classified into: 

o Primary aerosols: Emitted directly (e.g., dust, soot). 

o Secondary aerosols: Formed from chemical reactions in the atmosphere (e.g., sulfate aerosols 
from SO₂). 

 Typical aerosol sizes range from a few nanometers to around 1 micrometre in diameter. 

 Ultrafine particles (less than 0.1 micrometre) are called Aitken nuclei. 

 Visible effects include haze, smog, dust clouds, and smoke plumes. 

Why the Debate Around SAI? 

While the potential benefits of SAI are promising, the method is highly controversial: 

 Environmental Risks: Unintended changes in weather patterns, monsoon disruption, and ozone 
depletion. 

 Moral Hazard: It may reduce urgency in cutting carbon emissions by offering a technological fix. 

  Stratospheric Aerosol Injection: A Bold Climate Experiment Edges Closer to Reality 
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 Global Governance Challenges: No international framework currently exists to regulate 
deployment, raising concerns over unilateral actions by nations or private actors. 

 Equity Issues: Some regions might benefit, while others suffer adverse consequences, leading to 
global tension. 

What’s Next for Stratospheric Aerosol Injection? 

As climate challenges grow more urgent, SAI is gaining traction as a potential last-resort solution. The 
new study’s findings on cost-effectiveness could make experimental deployment more feasible, 
prompting calls for: 

 Transparent international dialogue 

 Robust scientific modeling and monitoring 

 Public engagement and ethical consideration 

The United Nations Environment Programme (UNEP) and other international agencies have urged 
caution, recommending small-scale research and strong governance structures before any real-world 
application. 

Conclusion: Innovation Meets Controversy 

Stratospheric Aerosol Injection remains one of the most ambitious and contentious ideas in the fight 
against climate change. While recent research offers hope for practical implementation, the technique 
raises complex questions about ethics, safety, and geopolitics. 

As the climate clock ticks, the world must weigh technological innovation against the need for equitable 
and sustainable solutions—balancing short-term relief with long-term responsibility. 

 
 
  

 

Context: Shahed drones, developed by Iran's Shahed Aviation 
Industries, have emerged as a significant force in contemporary warfare. 
These unmanned aerial vehicles (UAVs), particularly the Shahed-136, 
are widely deployed for surveillance and precision strikes, most notably 
by Russia in the Ukraine conflict. Their use represents a shift toward low-
cost, high-impact warfare in the modern battlefield. 

Design and Tactical Role: 

The Shahed series, especially the Shahed-136, falls under the category of 
loitering munitions—commonly known as "kamikaze drones". Unlike traditional UAVs that return after 
surveillance, these drones are built for one-way missions, detonating their warhead on impact with the 
target. 

 Aerodynamics: The Shahed-136 features a delta-wing configuration, offering better stability and 
longer endurance in flight. 

 Dimensions: It weighs approximately 200 kilograms and spans 2.5 to 3 meters in wingspan. 

 Alias: When deployed by Russia, the Shahed-136 is renamed Geran-2, often used to mask its Iranian 
origin. 

Performance and Propulsion: 

These drones are engineered for long-range and endurance-based operations: 

  Shahed Drones: Iran’s Lethal Loitering Weapons in Modern Warfare 
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 Range: Capable of flying between 1,000 and 2,500 kilometers, they can strike deep into enemy 
territory with minimal detection. 

 Speed: Operates at a speed of around 185 km/h. 

 Launch System: Deployed using disposable rocket-assisted launchers, after which a piston engine 
takes over—producing the now-infamous “moped-like” buzzing sound during flight. 

Advanced Navigation and Guidance Systems: 

 Navigation: The drones rely on pre-programmed GPS or Russia’s GLONASS navigation systems, 
allowing them to maintain their trajectory even in electronically jammed environments. 

 Next-Gen Upgrades: Recent versions are believed to be equipped with AI-powered targeting 
systems and adaptive flight algorithms, enhancing their ability to avoid detection and strike with 
precision. 

Warhead Versatility and Combat Impact: 

Shahed drones can be fitted with a range of warhead types, designed for maximum lethality: 

 High-Explosive Fragmentation: Causes widespread damage over large areas. 

 Thermobaric Warheads: Create high-temperature, high-pressure blasts ideal for enclosed 
environments. 

 Shrapnel-Filled Payloads: Designed to injure or kill personnel and damage unarmored vehicles and 
infrastructure. 

These payloads make the Shahed drones particularly effective against command posts, radar stations, 
artillery units, and civilian infrastructure—contributing to their controversial use in conflict zones. 

Strategic and Global Implications: 

The deployment of Shahed drones has reshaped the dynamics of warfare in Ukraine and beyond. Their low 
cost, ease of mass production, and ability to bypass traditional air defenses make them an attractive tool 
for nations seeking asymmetric advantages. 

Estimated cost per Shahed-136 drone: Between $20,000 and $50,000—a fraction of the cost of traditional 
missiles or combat aircraft. 

This affordability allows saturation attacks, where multiple drones are launched simultaneously to 
overwhelm defense systems. 

Final Thoughts: 

The Shahed drone program illustrates how relatively inexpensive UAV technology can transform military 
tactics, providing non-superpower nations with a means to challenge superior air forces and carry out long-
range strikes. As these drones evolve with enhanced AI, stealth features, and precision targeting, their 
role in future conflicts is expected to expand even further. 
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Context: Indian astronaut Shubhanshu Shukla is preparing to launch aboard 
the Axiom-4 mission to the International Space Station (ISS)—a momentous 
development that significantly advances India’s ambitions in human space 
exploration. While this is not a mission led by ISRO, it is deeply connected to 
India’s upcoming Gaganyaan human spaceflight programme, offering valuable 
real-time insights and experience. 

Shukla’s flight reflects India’s growing footprint in space, following high-profile missions like Chandrayaan-
3, and demonstrates that India is readying itself for crewed missions and beyond. 

From Rakesh Sharma to Shubhanshu Shukla: A Generational Leap 

When Rakesh Sharma flew to space in 1984 aboard a Soviet spacecraft, it was a symbolic milestone. At that 
time, India's space programme was in its infancy, and there was no long-term vision for sustained human 
space exploration. 

Today, the scenario is vastly different: 

 Shubhanshu Shukla’s Axiom-4 mission marks a transition from symbolic spaceflight to strategic 
space exploration, at a time when ISRO is executing complex, high-precision missions and 
planning for sustained human presence in space. 

Gaganyaan Mission: A Giant Leap for ISRO 

 Gaganyaan, India’s first indigenous human spaceflight mission, was initially planned for 2022 but has 
faced delays due to its complexity. Unlike robotic missions, crewed spaceflight demands extreme 
safety protocols, life-support systems, and advanced astronaut training. 

Shukla’s participation in Axiom-4 provides critical operational experience, helping ISRO refine its 
approach for Gaganyaan and future missions. 

Why Shubhanshu Shukla’s Role Matters: 

As the pilot of the Axiom-4 mission, Shukla will gain first-hand knowledge in: 

 Orbital navigation 

 Real-time decision-making 

 Spacecraft operations 

 Life aboard a space station 

Currently, only Rakesh Sharma has such experience—but with outdated technology. Shukla's insights will 
be based on modern systems, providing ISRO with relevant feedback for Gaganyaan and beyond. 

First Indian Astronaut on the International Space Station: 

Shukla will also become the first Indian to set foot on the ISS. This is a historic moment, as it: 

 Builds foundational knowledge for India's future space station plans 

 Offers an inside view of international space collaboration 

 Helps India understand the dynamics of long-duration space stays 

This experience will be pivotal for India's long-term goal of establishing an independent space station by 
2035 and a human Moon mission by 2040. 

 

  Shubhanshu Shukla’s Axiom-4 Mission: India’s Bold Step Toward Human Spaceflight 
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India’s First Tailored Space Experiments in Orbit: 

 The Axiom-4 mission also offers ISRO a first-time opportunity to conduct customised experiments 
aboard a space station, focused on Indian needs. 

Zero-Gravity Muscle Study: 

 One biological experiment investigates muscle deterioration in microgravity, aiming to unlock new 
insights into human health and aging—both in space and on Earth. 

Space Agriculture Research: 

Experiments involving moong dal sprouts and microalgae are being conducted to explore space farming 
and food sustainability. This is vital for: 

 Long-term space missions 

 Future lunar or Martian bases 

 Enhancing food production technologies on Earth 

Laying the Groundwork for India's Space Future: 

Shukla’s mission is more than a personal milestone—it lays a foundation for India's institutional knowledge 
base in crewed space missions. Countries with mature space programs have astronauts who mentor future 
crews, helping refine training, mission planning, and system design. 

India’s Vision: Space Economy and Global Leadership 

Expanding the Space Ecosystem: 

India is building a vibrant space ecosystem that combines: 

 Government research (led by ISRO) 

 Private sector innovation 

 Startup participation and global collaboration 

This will reduce costs, foster cutting-edge innovation, and accelerate technology development. 

Tapping into the $1 Trillion Opportunity: 

The global space economy is valued at around $500 billion, expected to double by 2030. India currently 
holds just 2% of this market, with a vision to expand its share to 10%, unlocking economic and strategic 
benefits. 

Inspiring the Next Generation: 

Just as Rakesh Sharma inspired a generation in 1984, Shubhanshu Shukla's journey will ignite the 
imagination of millions of young Indians. With increased accessibility to science, education, and space 
technology, today’s youth can dream of becoming astronauts, scientists, and space entrepreneurs—not 
just in imagination, but in reality. 

Conclusion: A Bold Chapter in India’s Space Saga 

The Axiom-4 mission is not just a spaceflight; it is a strategic investment in India’s human spaceflight 
future. From aiding Gaganyaan to strengthening ISRO’s vision for a space station, Shubhanshu Shukla’s 
mission represents a leap forward in capability, ambition, and global positioning. As India charts its path 
to the Moon and beyond, this moment will be remembered as a critical turning point in its journey to the 
stars. 
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Context: The Karlsruhe Tritium Neutrino (KATRIN) Experiment is a 
groundbreaking scientific endeavor based in Germany, focused on measuring the 
absolute mass of neutrinos—some of the most enigmatic and elusive particles 
in the universe. 

What is the KATRIN Experiment? 

KATRIN aims to precisely study the decay of molecular tritium, a radioactive isotope of hydrogen, to 

determine the tiny mass of the neutrino. By analyzing the energy spectrum of electrons emitted during tritium 

beta decay, scientists hope to place the most stringent limits on neutrino mass to date. 

This experiment represents a critical step toward answering fundamental questions about the nature of 

matter and the universe’s evolution. 

Understanding Neutrinos: The Universe’s Ghost Particles 

Neutrinos are extraordinary subatomic particles that challenge our understanding of physics: 

 Invisible and Neutral: They carry no electric charge and have virtually no size. 

 Minuscule Mass: Their mass is incredibly small—so tiny that for decades, scientists believed they 

might be massless. 

 Elusive Interactions: Neutrinos interact only via the weak nuclear force, making them exceptionally 

difficult to detect. 

 Abundance: After photons, neutrinos are the second most abundant particles in the universe and 

the most common among all matter particles. 

 Unstoppable Travelers: They pass effortlessly through ordinary matter and are unaffected by 

magnetic fields, traveling in straight lines from their sources, such as the sun, supernovae, or cosmic 

rays. 

Why Neutrino Mass Matters: 

Knowing the exact mass of neutrinos is vital for several reasons: 

 Cosmology: Neutrino mass influences the structure formation of the universe and helps refine models 

of the Big Bang. 

 Particle Physics: It challenges and extends the Standard Model, hinting at new physics beyond 

current theories. 

 Astrophysics: Understanding neutrinos sheds light on energetic cosmic phenomena, including 

supernova explosions and neutron stars. 

Fascinating Facts About Neutrinos: 

 Types of Neutrinos: There are three known “flavors” — electron, muon, and tau neutrinos — and 

they can oscillate, or change from one flavor to another, as they travel. 

 

  KATRIN Experiment: Unlocking the Mystery of Neutrino Mass 
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 Mass Mystery: While KATRIN seeks to measure the absolute mass, previous experiments detected 

neutrino oscillations, proving they have mass but not how much. 

 Cosmic Messengers: Billions of neutrinos pass through every square centimeter of your body each 

second without you noticing. 

The KATRIN Experiment stands at the frontier of particle physics, pushing the boundaries of what we know 

about the universe’s smallest and most mysterious particles. Its findings will deepen our understanding of 

both the subatomic world and the cosmos at large. 

 

 
  

 

Context: India’s indigenous military capabilities took a leap forward with the 

successful test of the Rudrastra drone by the Indian Army. Developed by 

Solar Aerospace and Defence Limited (SDAL), this advanced hybrid VTOL 

drone is now being hailed as a force multiplier in future warfare scenarios, 

particularly in challenging terrains and high-risk zones. 

What is Rudrastra? 

Rudrastra is a state-of-the-art hybrid Vertical Take-Off and Landing (VTOL) drone, designed for 

precision strike missions, surveillance, and real-time battlefield intelligence. Combining the agility of a 

helicopter with the speed and range of a fixed-wing aircraft, Rudrastra represents a new class of multi-role 

unmanned combat aerial systems (UCAS). 

Key Features of Rudrastra: 

 Hybrid VTOL Design: Capable of vertical take-off and landing like a chopper, but cruises like a 

plane—allowing it to operate in rugged or confined areas. 

 Stealth and Versatility: Low acoustic signature and compact form make it hard to detect, ideal for 

covert missions. 

 Armed with Smart Warheads: Specifically designed for anti-personnel roles, enabling high-

precision targeting of enemy troops, bunkers, and camps. 

 Combat Range: Can engage targets over 50 km away, ensuring safe distance operations. 

 Extended Range and Endurance: Achieved a maximum range of 170 km and an impressive flight 

time of nearly 90 minutes during trials at the Pokhran test range. 

 Real-Time Surveillance: Equipped with high-resolution live video relay systems for real-time 

intelligence and situational awareness. 

 Airburst Munition Capability: Successfully demonstrated a low-altitude airburst, effective for 

wide-area damage—ideal for disrupting enemy formations or destroying entrenched positions. 

 Autonomous Return Function: Returns safely to base even after completing complex missions, 

minimizing operational risks. 

Strategic Importance of Rudrastra: 

  Rudrastra Drone: India’s Next-Gen Battlefield Game-Changer 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  172 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

Rudrastra is a tactical stand-off weapon that allows deep-strike capability without putting soldiers in 

harm's way. It is specially designed to penetrate hostile environments, strike high-value targets like: 

 Enemy artillery units 

 Terrorist camps 

 Forward operating bases 

The drone’s ability to conduct missions deep inside enemy territory makes it a game-changer for 

asymmetric and hybrid warfare. 

Additional Insights: Rudrastra in Global Context 

With increasing global interest in combat drones, India's Rudrastra places it among countries like the US 

(MQ-9 Reaper), Israel (Heron TP), and Turkey (Bayraktar TB2) in terms of advanced unmanned aerial 

systems. However, Rudrastra’s hybrid VTOL advantage offers superior deployment flexibility, especially 

in mountainous and border regions where runway-based drones face limitations. 

Conclusion: 

The Rudrastra drone showcases India's growing capability in indigenous defense technology and 

unmanned warfare solutions. By merging innovation, autonomy, and lethal precision, Rudrastra is set 

to play a crucial role in modern battlefield dynamics, enhancing India's preparedness in both conventional 

and unconventional conflict zones. 

 

 
  

 

Context: India is preparing to test a next-generation hypersonic cruise 

missile, the Extended Trajectory–Long Duration Hypersonic Cruise 

Missile (ET-LDHCM), developed entirely by the Defence Research and 

Development Organisation (DRDO). This advanced system marks a 

significant milestone in India’s pursuit of cutting-edge strategic 

capabilities and could redefine the nation's role in global defense technology. 

What is the ET-LDHCM? 

The ET-LDHCM is an indigenously developed hypersonic cruise missile capable of long-duration flight 

at extreme speeds. Developed under a classified initiative called ‘Project Vishnu’, the missile represents 

one of the most ambitious defense projects undertaken by India to date. 

 Launch Platforms: It is designed for multi-platform deployment—it can be launched from land, 

sea, or air, enhancing India's operational flexibility. 

 Global Standing: Once fully operational, India will join a select group of nations—including the 

United States, Russia, and China—that have developed deployable hypersonic weapon systems. 

Key Features and Capabilities: 

 Blazing Speed: The missile is capable of reaching speeds up to Mach 8 (approximately 11,000 km/h), 

allowing it to outrun most air defense systems. 

  India Set to Test Its Most Advanced Hypersonic Weapon: The ET-LDHCM 
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 Striking Power: It can carry warheads weighing between 1,000 to 2,000 kg, suitable for both 

conventional and nuclear missions. 

 Impressive Range: The ET-LDHCM has an estimated strike range of 1,500 km, enabling deep-

penetration precision strikes. 

 Advanced Maneuverability: Unlike traditional ballistic missiles, it travels at low altitudes and 

features mid-flight course correction, making it extremely difficult to detect and intercept. 

 Propulsion Breakthrough: Powered by an air-breathing scramjet engine, the missile uses 

atmospheric oxygen for combustion, eliminating the need to carry oxidizers and enabling longer, 

faster flight. 

 Thermal Resistance: Constructed with high-grade, heat- and oxidation-resistant materials, it can 

withstand temperatures exceeding 2,000°C, which is essential for sustained hypersonic flight. 

Why This Matters: 

 Deterrence Capability: With the ET-LDHCM, India significantly enhances its second-strike and 

rapid-response capabilities, reinforcing its nuclear deterrent posture. 

 Strategic Edge: The missile’s speed, stealth, and precision can decisively shift the balance in future 

high-intensity conflicts, particularly in contested regions like the Indian Ocean or border zones. 

 Tech Milestone: Mastering scramjet propulsion and hypersonic glide technologies positions India 

among the technological elite in modern warfare. 

Did You Know? 

 Hypersonic weapons are defined as those that travel at speeds above Mach 5—five times the speed 

of sound. 

 Unlike ballistic missiles, hypersonic cruise missiles like the ET-LDHCM can navigate around terrain 

and adjust course mid-flight, making them less predictable and more survivable. 

 The scramjet engine, short for Supersonic Combustion Ramjet, operates only at very high speeds and 

represents a significant advancement over traditional jet engines. 

Looking Ahead: 

As India readies to test the ET-LDHCM, this development not only reflects the nation’s growing technological 

prowess but also underscores its intent to build a robust, future-ready defense infrastructure. In an era 

of next-gen warfare, hypersonic missiles like the ET-LDHCM are set to become game-changers in both 

deterrence and combat strategy. 

 
  

 

Context: The Stockholm International Peace Research Institute (SIPRI) has 
released its much-anticipated Annual Report 2025, offering a comprehensive 
overview of the current state of global military forces, nuclear arsenals, and 
the shrinking space for disarmament diplomacy. The findings paint a picture of 
a world edging closer to a renewed arms race, with nuclear-armed states 
expanding and modernising at an unprecedented pace. 

  SIPRI Annual Report 2025: Rising Tensions in a World of Expanding Nuclear Arsenals 
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Global Nuclear Forces: Numbers That Raise Alarms 

As of January 2025, the total number of nuclear warheads globally stood at 12,241, of which: 

 9,614 are part of military stockpiles—either deployed or available for use. 

 3,912 warheads are deployed, actively mounted on missiles or stationed at military bases. 

 Approximately 2,100 warheads are on high operational alert, primarily controlled by the United 
States and Russia. 

Country-Specific Warhead Estimates (2025): 

 India: 180 stored warheads 

 Pakistan: 170 stored warheads 

 China: 600 warheads, including 24 deployed 

 USA & Russia: Together hold about 90% of global nuclear weapons 

This data underscores a critical reality: while the Cold War may have ended, the nuclear threat has not. 

Modernisatin and Arsenal Expansion: A Dangerous Trend 

All nine nuclear-armed states—United States, Russia, United Kingdom, France, China, India, Pakistan, 
Israel, and North Korea—continued to modernise and upgrade their nuclear weapons and delivery 
systems in 2024. 

 India made modest additions to its arsenal and invested in the development of advanced missile 
systems and delivery technologies. 

 Pakistan continued accumulating fissile material and expanded its missile capabilities, signaling an 
intention to scale up its arsenal. 

 China saw a rapid expansion, adding around 100 nuclear warheads annually since 2023. At this 
pace, it could possess over 1,000 warheads by 2032. 

These developments suggest a shift from a deterrence-based posture to an assertive display of nuclear 
capability. 

Global Military Expenditure Hits Record High: 

In 2024, global military spending surged to a staggering $2.7 trillion, marking a 9.4% year-on-year 
increase. 

Top Military Spenders (2024): 

 United States: $997 billion 

 China: $314 billion 

Top Arms Importers (2020–2024): 

 Ukraine 

 India 

 Qatar 

 Saudi Arabia 

 Pakistan 

Top Arms Exporters (2020–2024): 

 USA: 43% of global arms exports 
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 France: 9.6% 

 Russia: 7.8% 

This massive investment highlights the growing militarization of international relations, where hard 
power continues to dominate over diplomacy. 

The Shrinking Space for Arms Control and Disarmament: 

One of SIPRI’s most pressing concerns is the erosion of global arms control frameworks. Despite rhetorical 
commitments, no major nuclear power is showing genuine intent to reduce arsenals or halt 
modernization. 

 The New START Treaty—the last major arms reduction pact between the USA and Russia—is set to 
expire in February 2026. 

 Without a new agreement, the number of deployed strategic warheads could rise sharply post-
2026. 

Furthermore, technological innovations such as Multiple Independently Targetable Reentry Vehicles 
(MIRVs), canisterised launch systems, and AI-enabled command and control are making nuclear 
weapons more sophisticated—and more dangerous. 

Rising Nuclear Aspirations Beyond the Traditional Nine: 

SIPRI notes a disturbing trend: revived debates on nuclear armament in East Asia, Europe, and the 
Middle East. With growing geopolitical uncertainties, some nations are reconsidering their non-nuclear 
status and may pursue indigenous nuclear programs, potentially leading to proliferation beyond the 
current nine. 

Conclusion: At a Crossroads Between Security and Catastrophe 

The SIPRI 2025 Report is a stark reminder that the nuclear threat is not a relic of the past, but an 
escalating challenge in today’s geopolitical climate. Despite decades of disarmament dialogues, 
modernisation, expansion, and a breakdown in diplomacy are now the defining features of global 
security. 
 

 
 
 
 

Context: Hydraulic systems have revolutionized how we perform 

heavy-duty tasks across industries. By transforming energy into 

smooth, controlled mechanical motion, these systems make 

possible everything from lifting massive loads to executing intricate 

movements with pinpoint accuracy. With a global market worth 

over $45–50 billion and growing, hydraulics remain indispensable 

in the world of advanced machinery. 

Understanding Hydraulic Systems: What Makes Them Work 

 A hydraulic system uses incompressible fluids (usually oil) to transmit force. This principle 

enables amplified power output with minimal input, offering a high power-to-weight ratio, 

efficient heat management, and precise control. These systems are particularly vital in fields that 

demand consistent and reliable mechanical force. 

  Hydraulic Systems: Powering Precision and Strength in Modern Engineering 
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The Science Behind It: Pascal’s Law in Action 

At the core of hydraulic operation is Pascal’s Law, which states: 

“Pressure applied to a confined fluid is transmitted undiminished in all directions.” 

In practice, this means that applying a small force on a small piston can generate a much larger force on a 

larger piston, thanks to the uniform pressure distribution in the fluid. This is what gives hydraulics their 

incredible lifting power. 

In contrast, pneumatic systems use compressible fluids like air, making them suitable for lighter and faster 

operations, but generally less powerful than hydraulics. 

Key Components of a Hydraulic System: 

To deliver such efficient mechanical output, a hydraulic system is made up of the following core components: 

 Pump – Converts mechanical energy into hydraulic energy by creating fluid flow. 

 Valves – Direct, regulate, and control the flow and pressure of the hydraulic fluid. 

 Actuators (Cylinders or Motors) – Convert fluid energy into linear or rotary motion. 

 Reservoirs and Pipes – Store and transport the hydraulic fluid throughout the system. 

 Sensors and Control Units – Monitor system performance and ensure safety and responsiveness. 

Real-World Applications of Hydraulic Technology: 

Hydraulic systems have become the backbone of many modern industries, thanks to their reliability and 

power: 

 Construction Machinery: Used in excavators, cranes, bulldozers, and loaders to provide the lifting, 

digging, and moving capabilities essential on any construction site. 

 

 Aerospace and Aviation: Aircraft utilize hydraulic systems in landing gear, flaps, rudder control, 

and brake systems, where precise control and fail-safe operation are non-negotiable. 

 Manufacturing and Automation: Hydraulic presses, injection molding machines, and robotic 

arms rely on hydraulic power for repetitive, high-force operations that demand speed and accuracy. 

 Automotive Sector: From brake systems in passenger cars to hydraulic lifts in service stations, 

these systems offer both safety and functionality. 

Fun Fact: Hydraulics in Nature: 

Hydraulic principles are even found in nature! For example, spiders use hydraulic pressure in their legs to 

extend and move swiftly—when they die, their legs curl up due to the loss of pressure! 

Conclusion: The Future is Fluid-Powered 

As industries continue to evolve toward automation, precision, and energy efficiency, hydraulic systems 

will remain at the forefront of innovation. Whether in space exploration, smart manufacturing, or green 

energy solutions, their unmatched capability to control and amplify force makes hydraulics an enduring 

foundation of modern engineering excellence. 
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Context: In a fascinating astronomical breakthrough, researchers have 
detected unusually high levels of germanium in a rare star named A980, 
classified under the Extreme Helium (EHe) star category. This marks the 
first-ever detection of germanium in such a star, revealing new and 
puzzling aspects of stellar evolution and nuclear fusion processes in the 
cosmos. 

What Are Extreme Helium Stars? 

Extreme Helium Stars are among the rarest types of stars known in our galaxy. These low-mass 
supergiants are unique because they are almost completely devoid of hydrogen—the most common 
element in the universe—and are composed primarily of helium. 

Key Characteristics: 

 Believed to form from the merger of a carbon-oxygen white dwarf with a less massive helium 
white dwarf. 

 Extremely rare: Only 21 such stars have been identified so far in the Milky Way. 

 Their surface temperatures range between 8,000 K and 35,000 K, making them hotter than the 
Sun in many cases. 

 The first EHe star, HD 124448, was discovered in 1942 at McDonald Observatory by astronomer 
Daniel M. Popper. 

These stars serve as a window into the final stages of stellar evolution, particularly of binary systems, and 
provide vital clues about elemental synthesis in stars. 

The Germanium Enigma: Why It Matters 

The detection of germanium (Ge) in star A980 is especially intriguing because this element has never been 
observed in an EHe star before. This could indicate new or unusual nuclear reactions taking place during 
or after the white dwarf merger event. 

About Germanium: 

 Symbol: Ge 

 Atomic Number: 32 

 Belongs to Group 14 of the Periodic Table, placed between silicon and tin. 

 It’s a metalloid—a substance with properties between metals and nonmetals. 

 Possesses a diamond-like crystal structure and shares many traits with silicon, making it valuable 
in semiconductor technologies. 

Chemical Stability: 

 Stable in air and water. 

 Resistant to most acids and alkalis, except nitric acid. 

This discovery might suggest that fusion pathways or nucleosynthesis processes in merged stars are more 
complex than previously understood. 

Global Germanium Production: Who Leads the Market? 

  Extreme Helium Stars: Rare Celestial Objects Reveal a New Mystery 
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While germanium is rare in the universe, it plays a vital role in electronics and optics on Earth. 

Top Producers: 

 China: Dominates the global market, contributing nearly 60% of total production. 

 Other producers include Canada, Finland, Russia, and the United States. 

Germanium is extensively used in infrared optics, fiber optics, solar panels, and semiconductors, further 
underlining its scientific and industrial importance. 

Why This Discovery is Groundbreaking: 

The presence of germanium in A980 not only adds a new chapter to the study of EHe stars, but also 
challenges current models of element formation and stellar mergers. This finding could pave the way for: 

 Deeper understanding of rare stellar types and their internal mechanisms. 

 Revisiting models of post-white-dwarf-merger evolution. 

 Investigating the role of exotic elements in shaping stellar chemistry. 

Final Thought: 

The universe continues to surprise us with every telescope turn. With A980’s germanium-rich 
atmosphere, Extreme Helium Stars have once again proven that the cosmos holds more mysteries than 
we’ve yet imagined. As technology advances and more sensitive instruments come online, we may soon 
uncover even stranger elemental signatures in the most unexpected corners of the universe. 

 
 
  

 

Context: In a significant show of force, the United States has deployed its B-2 
Spirit stealth bombers to launch precision strikes against Iranian nuclear 
infrastructure, marking a major escalation in regional tensions. The mission 
demonstrates the B-2’s unrivaled stealth and long-range strike capabilities, 
underscoring its role as a key pillar of U.S. strategic deterrence. 

Introduction to the B-2 Spirit: A Game-Changer in Aerial Warfare 

The B-2 Spirit is a long-range, heavy stealth bomber developed by Northrop Grumman for the United 
States Air Force. Designed to penetrate heavily defended enemy airspace, the B-2 combines advanced 
stealth technology, high endurance, and devastating payload capabilities. 

 First test flight: 1989 

 Entered operational service: 1993 

 Current active fleet: 19 aircraft 

 Unit cost: Approximately $2.1 billion – the most expensive aircraft ever constructed 

Key Features of the B-2 Spirit: 

Stealth Superiority: 

The B-2’s flying wing design, radar-absorbent materials, and low infrared signature make it virtually 
invisible to conventional radar systems. Its radar cross-section is estimated at 0.001 square meters—
similar to a small bird—enabling it to evade the world’s most advanced air defenses. 

Operational Versatility: 

  B-2 Spirit Stealth Bomber: America’s Ultimate Strategic Weapon in the Skies 
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 Altitude flexibility: Capable of operating at all altitudes, from low-level penetration to high-altitude 
bombing 

 Top speed: Approximately 628 mph (1,010 km/h) 

 Crew size: Two personnel – a pilot and a mission commander 

Global Reach: 

With a range of 6,000 nautical miles (11,112 km) without refueling and virtually unlimited reach with 
aerial refueling, the B-2 can strike targets anywhere on the globe with minimal warning. 

Lethal Payload and Strategic Capability: 

One of the B-2’s greatest strengths is its enormous and versatile weapons capacity: 

 Payload: Over 40,000 pounds (18,144 kg) of ordnance 

 Can deliver both conventional and nuclear weapons 

 Its internal weapons bays preserve its stealth while carrying large and sophisticated munitions 

Massive Ordnance Penetrator (MOP): 

 The B-2 is the only aircraft capable of carrying the GBU-57A/B MOP, a 30,000-pound bunker-
busting bomb 

 Designed to destroy deeply buried and hardened targets, such as underground nuclear facilities 

 MOP is the largest non-nuclear bomb in the U.S. arsenal, tailored for missions requiring maximum 
penetration and precision 

Why the B-2 Remains a Cornerstone of U.S. Air Power: 

Despite being over three decades old, the B-2 continues to be one of the most advanced and secretive 
aircraft in the world. Its ability to launch strategic strikes undetected, carry a diverse range of high-
impact weapons, and operate across continents without detection makes it an indispensable asset in 
U.S. defense strategy. 

 Regular upgrades in navigation, radar, communication, and stealth materials ensure the B-2 
remains ahead of evolving threats. 

 It forms the backbone of America’s nuclear triad, alongside submarine-launched missiles and 
intercontinental ballistic missiles (ICBMs). 

Looking Ahead: The B-21 Raider 

The B-2 Spirit will eventually be succeeded by the next-generation B-21 Raider, a more advanced and 
cost-effective stealth bomber also developed by Northrop Grumman. The B-21 is expected to begin 
operational service in the late 2020s, but the B-2 will remain a strategic workhorse for years to come. 

Conclusion: A Symbol of Unmatched Strategic Power 

The B-2 Spirit stealth bomber remains a symbol of technological dominance and strategic reach. Its 
recent deployment over Iran reaffirms its role as a critical tool for precision warfare, designed to deliver 
powerful strikes where diplomacy fails. With unmatched capabilities and a legacy of stealth superiority, 
the B-2 stands as a guardian of U.S. air supremacy in an increasingly volatile world. 
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Context: In a major escalation of the ongoing Iran-Israel conflict, the United 
States has intervened militarily by launching a series of precision strikes on 
Iranian nuclear infrastructure. These attacks were carried out using 
Tomahawk cruise missiles alongside GBU-57 “bunker buster” bombs, 
targeting fortified sites across Tehran. The move marks a significant shift in U.S. 
involvement in the Middle East crisis. 

Overview: What Is the Tomahawk Missile? 

The Tomahawk missile is a long-range, subsonic cruise missile developed by the U.S. Navy. Designed for 
precision strikes against land-based targets, it can be launched from both surface ships and submarines 
using Vertical Launch Systems (VLS). With its proven accuracy and adaptability, the Tomahawk remains a 
critical asset in the U.S. arsenal. 

Combat History and Global Use: 

First used in combat during Operation Desert Storm in 1991, Tomahawk missiles have played a key role in 
numerous U.S. military operations, including: 

 Kosovo (1999) 

 Iraq War (2003) 

 Libya (2011) 

 Syria (2017 and 2018) 

Their ability to strike targets with surgical precision has made them the weapon of choice in high-stakes 
missions. 

Key Features and Advanced Capabilities: 

 Stealth and Low-Altitude Flight: Tomahawks fly at low altitudes, allowing them to evade radar 
detection and anti-aircraft defenses. 

 Precision Navigation: They are guided by a combination of GPS, inertial navigation systems, and 
terrain contour mapping, achieving accuracy within 10 meters. 

 Complex Flight Paths: Capable of following non-linear, pre-programmed routes, making 
interception highly difficult. 

 Long Reach: Depending on the variant, the missile can strike targets between 1,000 and 1,500 miles 
(about 1,550 to 2,500 kilometers) away. 

 Payload Flexibility: Equipped with a 1,000-pound conventional warhead or cluster munitions, 
enabling it to neutralize various types of targets. 

Specifications at a Glance: 

 Length: Approximately 18.3 feet (5.6 meters) 

 Weight: Around 3,200 pounds (up to 4,400 pounds with booster) 

 Propulsion: Uses solid fuel for launch, followed by a turbofan engine that emits minimal heat, 
reducing infrared detection. 

 Cost per Unit: Estimated at $2 million, reflecting its advanced technology and precision capability. 

 

  Tomahawk Cruise Missile: America's Precision Weapon in Modern Warfare 
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Did You Know? 

 The Tomahawk missile can loiter over a target area and even change course mid-flight, allowing 
operators to adjust the mission in real time. 

 It has been integrated into the Aegis Combat System, enabling coordinated attacks and multi-target 
engagement. 

 The latest Block V variant, currently being deployed, includes enhanced range, navigation 
upgrades, and anti-ship capabilities, making it a versatile tool in both land and maritime warfare. 

Conclusion: The Power of Precision 

As modern warfare increasingly relies on speed, accuracy, and survivability, the Tomahawk missile 
stands out as a symbol of technological superiority and strategic dominance. Its role in recent conflicts 
demonstrates not only its lethal efficiency but also its ability to influence geopolitical outcomes. 

 
 
  

 

Context: India has achieved a significant milestone in quantum 
technology by successfully demonstrating quantum secure 
communication using entanglement-based free-space Quantum 
Key Distribution (QKD). This feat was accomplished by the DRDO-
Industry-Academia Centre of Excellence (DIA-CoE) at IIT Delhi, 
marking a big step forward in India's quantum technology 
roadmap. 

Key Technical Achievements: 

 Technology Used: Quantum Entanglement-based Free-Space QKD 

 Secure Key Rate: Approximately 240 bits per second 

 Quantum Bit Error Rate (QBER): Less than 7% 

 Distance Covered: Over 1 km through a free-space optical link on IIT Delhi campus 

This demonstration shows India's growing capabilities in next-generation communication systems that 
promise to be unhackable. 

What is Quantum Communication? 

 Quantum communication harnesses the principles of quantum mechanics, especially quantum 
entanglement, to create highly secure data channels. 

Quantum Entanglement: 

 When two particles (like photons) become entangled, the state of one instantly influences the other — 
regardless of distance. Any attempt to intercept or tamper with the data disturbs the 
entanglement, revealing the intrusion. 

Quantum Key Distribution (QKD): The Core of Quantum Security 

QKD is a process that enables two parties to securely exchange encryption keys using quantum principles. 

 It uses photons as carriers of quantum information. 

 Especially in entanglement-based QKD, the security is so robust that even if the hardware is 
imperfect or partly compromised, any interference is detectable. 

Benefits of Entanglement-based QKD: 

  Quantum Communication: India’s Leap into the Future of Ultra-Secure Networks 
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 High Security even with non-ideal devices 

 Eavesdropping detection via quantum disturbances 

 More resilient and reliable than traditional QKD models (like prepare-and-measure) 

Applications of Quantum Communication: 

Quantum communication has vast strategic potential across sectors: 

 Defence and Intelligence: Secure channels for mission-critical information 

 Banking & Finance: Tamper-proof systems for transactions and authentication 

 Telecom & Cloud Networks: Confidential data transfer 

 Strategic Infrastructures: Power grids, air traffic, and satellite systems 

 Cost-Efficiency: Free-space QKD reduces the need for expensive optical fiber networks, especially in 
tough terrains 

Why Focus on Free-Space Quantum Communication? 

Free-space (or satellite-based) QKD allows quantum communication over long distances without physical 
cables. 

 Optical fiber networks are expensive and often unviable over mountains, oceans, or rural areas. 

 Free-space links are better suited for intercontinental and global quantum communication. 

India’s Position and Global Landscape: 

 China leads the world with a 4,600 km quantum network and demonstrated satellite-based QKD 
nearly a decade ago. 

 European countries, Canada, and the US have also achieved free-space QKD demonstrations 
beyond 100 km since 2005. 

 India’s efforts began in earnest around 2020, meaning it has significant ground to cover in this 
race. 

Key Challenges Ahead: 

 Resource Intensive: Requires massive funding and a multi-disciplinary workforce of quantum 
physicists, engineers, optical experts, and cyber specialists. 

 Atmospheric Interference: In free-space channels, weather and air turbulence increase data 
errors. 

 Late Start: India must accelerate R&D to catch up with global leaders. 

 Fibre vs Free Space: While free-space is cost-effective, fibre optics offer more stability and 
reliability in controlled environments. 

Roadmap: What Lies Ahead for India 

Under the National Quantum Mission (NQM), India has laid out an ambitious plan to develop a pan-India 
quantum network within the next 5–10 years. Key focus areas include: 

 Satellite-based QKD for secure nationwide communication 

 Support for quantum start-ups and indigenous hardware development 

 Transitioning quantum technologies from lab to market 

 Building quantum cryptography ecosystems within academic institutions and industries 

Additional Insights: 
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 India’s Quantum Mission is backed by over ₹6,000 crore funding, placing it among the top nations 
investing in quantum technologies. 

 A quantum internet — where entangled particles form the basis of communication — is the eventual 
goal. 

 With AI and quantum computing converging in the near future, quantum communication will play 
a pivotal role in national security and digital sovereignty. 

 Conclusion: 

India’s successful demonstration of quantum-secure communication is a landmark achievement in its 
journey toward building an ultra-secure, future-ready communication network. While challenges persist, 
focused investment, policy backing, and international collaboration can position India as a serious player in 
the global quantum race. 
 

 

   

Context: In a groundbreaking discovery, scientists from the National Centre 

for Biological Sciences (NCBS) have uncovered how multicellular life may 

emerge not solely through genetic mutations, but also through purely 

physical processes. Their study, focused on snowflake yeast, challenges 

traditional ideas about the early evolution of complex life forms. 

What is Yeast? A Tiny Yet Powerful Organism 

Yeast is a unicellular fungus with widespread applications: 

 In baking: helps bread rise by producing carbon dioxide. 

 In alcohol production: drives fermentation to produce ethanol. 

 In research: serves as a model organism to study genetics, cell division, and evolution. 

It reproduces via budding—a small daughter cell forms on the parent, receives a copy of the nucleus, grows, 

and detaches as an independent cell. 

Snowflake Yeast: When Cells Refuse to Separate 

Unlike normal yeast, snowflake yeast harbors a genetic mutation that prevents new cells from separating 

after budding. Instead, they remain attached, forming branching clusters that resemble snowflakes. These 

clusters: 

 Become visible to the naked eye within 12 hours. 

 Are used as model systems to study how multicellularity might have evolved from single-celled 

organisms. 

The Scientific Mystery: How Do Clusters Keep Growing? 

Biologists have long believed that multicellular organisms require complex systems like blood vessels to 

deliver nutrients to inner cells. Without such systems, growth should stall once the inner core is starved. 

Yet in laboratory conditions, snowflake yeast clusters defy expectations—they continue to grow rapidly, 

even without any specialized transport system. 

 

  Yeast Reveals Physics May Spark Multicellular Life — Even Without Genetic Changes 
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New Discovery: Fluid Physics Enables Growth 

The NCBS team found that a basic physical phenomenon—fluid flow—explains this unexpected growth. 

The clusters grew only in liquid, not in thick gel mediums. 

Two Main Types of Nutrient Movement: 

 Diffusion: Slow movement of nutrients from high to low concentration (limited to ~50 micrometers). 

 Advection: Bulk fluid movement that carries nutrients rapidly and over longer distances. 

In snowflake yeast, advection occurs naturally. Here's how: 

 Yeast consumes glucose and releases alcohol and carbon dioxide. 

 These waste products make the surrounding fluid less dense. 

 Less dense fluid rises—similar to warm air rising. 

 This creates a natural upward flow, pulling fresh nutrient-rich fluid into the cluster from below 

and sides. 

This self-generated fluid circulation ensures all cells, even those deep inside, receive enough nutrients to 

stay alive and divide. 

Why This Matters: A New Pathway to Multicellularity 

Traditional evolutionary theory emphasizes gradual genetic mutations as the driving force behind the 

emergence of multicellular organisms. However, this study provides compelling evidence that simple 

physical and chemical laws—like fluid dynamics—can enable multicellular behavior even before 

genetic changes take hold. 

Once physical processes stabilize multicellularity, evolution may later reinforce it genetically, making it a 

permanent trait. 

Conclusion: Evolution Is More Than Just Genes 

This study reveals that evolutionary breakthroughs may begin not just at the level of DNA, but through the 

laws of physics themselves. The work of Indian scientists on snowflake yeast opens a new dimension in 

our understanding of life's origins—where simple forces might lead to complex forms, even in the absence 

of mutation. 

 

 

 

Context: In a significant push towards self-reliance in clean energy 
technologies, the Technology Development Board (TDB) under the 
Department of Science & Technology (DST), Government of India, 
has extended financial support for the commercial deployment of 
indigenously developed Black Mass Recovery Technology. This 
innovation marks a key step toward a circular economy in battery 
manufacturing and helps reduce India’s dependence on imported 
battery raw materials. 

What Is Black Mass Recovery Technology? 

  India Boosts Indigenous Battery Recycling with Advanced Black Mass Recovery Technology 
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The Black Mass Recovery Technology is an advanced solution designed to extract high-purity metals—
lithium, cobalt, nickel, and manganese—from end-of-life lithium-ion batteries (Li-ion batteries). 

This dual-mode process (wet and dry) enables a high separation efficiency, with recovery rates ranging 
from 97% to 99%. It covers the entire value chain, including: 

 Battery collection 

 Shredding 

 Metal leaching 

 Downstream purification 

The technology is completely indigenous and patented, offering a cost-effective alternative to foreign 
recycling technologies, and strengthens India’s positioning in the global green energy market. 

Why Is It Important? 

 Reduces Imports: India heavily depends on imports for critical battery minerals. This technology 
recycles these valuable resources from within the country, reducing external dependency. 

 Supports E-Mobility & Energy Storage: The extracted materials meet global battery-grade 
standards and can be reused in manufacturing batteries for electric vehicles (EVs), renewable 
energy storage, and consumer electronics. 

 Environmental Sustainability: It promotes eco-friendly resource recovery, reducing the need for 
new mining and the carbon footprint associated with it. 

What Is “Black Mass”? 

“Black Mass” refers to the dark, granular material that remains after used lithium-ion batteries are 
shredded during the recycling process. This substance contains a rich mix of valuable metals, including: 

 Lithium 

 Cobalt 

 Nickel 

 Manganese 

 Graphite 

These metals are critical for the production of new batteries, especially in the era of electrification and 
clean energy transition. 

Did You Know? 

According to the International Energy Agency (IEA), global demand for lithium is expected to grow more 
than 40 times by 2040. Efficient recycling technologies like Black Mass Recovery will be vital to meet this 
demand sustainably. 

India’s Leap Toward a Greener Tomorrow: 

By supporting the commercial rollout of black mass recovery, India is laying the groundwork for a self-
sufficient, circular battery ecosystem. It not only addresses the rising need for battery recycling 
infrastructure but also aligns with national missions such as: 

 National Electric Mobility Mission Plan (NEMMP) 

 FAME India Scheme 

 National Mission on Critical and Strategic Minerals 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  186 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

This innovation holds the potential to transform waste into wealth—fueling India's vision of becoming a 
global hub for green technology and sustainable manufacturing. 

Black Mass Recovery isn’t just about recycling batteries—it’s about powering India’s energy future, 
responsibly and indigenously. 

 
 
  

 

Context: After a 41-year-long gap, Group Captain Shubhanshu 
Shukla has etched his name in history by becoming the second Indian 
astronaut to journey into space. He flew aboard the Axiom-4 mission, 
alongside astronauts from the USA, Hungary, and Poland, marking 
India’s debut presence on the International Space Station (ISS). 

This momentous achievement comes decades after Wing Commander 
Rakesh Sharma became the first Indian in space in 1984 aboard the 
Soviet Soyuz T-11 mission. 

What is the International Space Station (ISS)? 

The ISS is a permanently crewed space laboratory orbiting approximately 400 km above Earth, 
completing an orbit every 90 minutes at a speed of 28,000 km/h. 

 Launched: The first module was deployed in 1998. 

 Manned Since: Continuously inhabited since the year 2000. 

 Partnerships: Operated by a coalition of five major space agencies: NASA (USA), Roscosmos (Russia), 
ESA (Europe), JAXA (Japan), and CSA (Canada). 

 Mission: To foster international cooperation in science and technology, support cutting-edge 
research, and prepare humanity for deep space exploration. 

Axiom-4 Mission: A Giant Leap for India’s Space Aspirations 

The Axiom-4 (Ax-4) mission is NASA’s fourth all-private crewed mission to the ISS, launched in 
collaboration with SpaceX and Axiom Space. It carries strategic value for India’s space future, particularly 
its upcoming Gaganyaan mission. 

1. Preparing for Gaganyaan: India’s ambitious Gaganyaan programme, which aims to send its first 
crewed mission into low Earth orbit, can gain immensely from the Ax-4 mission: 

 Real-time problem solving 

 Team coordination in space 

 Execution of scientific experiments in microgravity 

These are critical skills and experiences that will support India's astronaut training and mission design. 

2. Driving Scientific Innovation: The Ax-4 mission involves over 60 advanced experiments from 31 
countries. India contributed to research on muscle atrophy and stem cell behavior in zero gravity—
key areas for: 

 Space medicine 

 Human physiology in microgravity 

 Future long-duration missions to the Moon and Mars 

  Indian Astronaut Returns to Space After 41 Years: A New Chapter in Space Exploration 
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This aligns with ISRO’s growing research in diabetes control, bone density loss, and cancer treatment in 
space conditions—fields vital for the health and safety of astronauts on prolonged missions. 

3. Strengthening Global Space Partnerships:  The mission highlights India’s deepening ties with global 
space agencies and its increasing engagement in the commercial space sector. 
 
India’s collaboration in this international mission showcases its potential as a key partner in space 
diplomacy, working closely with NASA, Axiom Space, and SpaceX. 

Significance Beyond Science: 

This spaceflight is more than a scientific endeavor—it symbolizes India’s emergence as a global space 
player. With growing expertise in launch systems, satellite technology, and space research, India is 
steadily climbing the ladder in the global space race. 

Group Captain Shubhanshu Shukla’s mission rekindles national pride and renews India’s commitment to 
advancing space exploration, paving the way for young scientists, engineers, and future astronauts. 

Looking Ahead: India’s Role in the Future of Space 

India’s active involvement in private and international missions signals a paradigm shift in its space 
ambitions. From Chandrayaan and Mars Orbiter to Gaganyaan and beyond, India is now positioning itself 
as a leader in space innovation, scientific research, and sustainable space collaboration. 
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GS Paper 1 – Indian Heritage and Culture, History, and Geography of the World and Society 

 

Context: The Archaeological Survey of India (ASI) has recently unearthed 
one of the earliest rock grooves in Kanniyakumari district, Tamil Nadu. 
This remarkable groove, believed to be from the Neolithic Age, was likely 
used for sharpening tools and weapons. Such findings offer a rare window 
into the life and survival skills of prehistoric communities in southern India. 

Understanding the Neolithic Age: 

The Neolithic Age, also known as the New Stone Age, represents the final 
and most advanced phase of prehistoric human development. It marked a major technological and 
cultural shift, laying the foundation for modern civilization. 

 Timeframe: Approximately 10,000 BCE onwards 

 Historical Period: Falls under the Holocene Epoch (the last 11,700 years) 

 Transitional Phase: Follows the Paleolithic Age and precedes the Bronze Age 

The Neolithic Revolution: A Turning Point in Human History 

One of the most transformative events in human history, the Neolithic Revolution, began in the Fertile 
Crescent of the Middle East and spread gradually to India, Europe, and other parts of the world. 

Key developments included: 

 Domestication of plants and animals 

 Transition from nomadic to settled life 

 Invention of farming and agriculture 

 Formation of permanent settlements 

This revolution not only provided food security but also allowed humans to explore other pursuits like art, 
religion, and governance. 

Key Features of Neolithic Culture: 

The Neolithic Age introduced numerous advancements that shaped early societies: 

 Use of polished and ground stone tools 

 Construction of permanent homes made from mud, reed, and timber 

 Development of pottery, weaving, and textile production 

 Production of alcohol—early fermentation techniques 

 Introduction of interior and exterior home decorations 

 Emergence of social stratification, visible in burial practices with status objects such as elaborate 
pottery and jade carvings 

These developments reflected not only practical improvements but also a shift toward symbolism, belief in 
the afterlife, and complex social organization. 

Effects and Legacy of the Neolithic Age: 

The changes brought by the Neolithic Revolution had far-reaching consequences: 

 Rise of permanent villages and agricultural communities 

 

  Neolithic Age: Dawn of Civilization and Human Advancement 
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 Growth in population density 

 Beginnings of trade and economic systems 

 Evolution of tools and techniques that influenced the Bronze Age and later the Iron Age 

 Foundations for urban civilization, writing systems, and governance 

The Neolithic Age can be seen as the launchpad of human civilization, where mankind’s destiny changed 
from survival to progress. 

Transition to the Bronze Age: 

Toward the end of the Neolithic period, the use of copper tools began to appear, leading to the Chalcolithic 
(Copper-Stone) Age. This period bridged the gap between stone tools and the more advanced bronze 
technology, signaling the end of the Stone Age and the beginning of metal-based civilizations. 

Famous Neolithic Sites in India: 

India boasts several significant Neolithic sites that offer deep insights into early life: 

 Burzahom (Kashmir): Famous for pit dwellings, tools, and animal domestication 

 Chiron (Bihar): Notable for microlithic tools and early agricultural evidence 

 Uttarapalli/Uttanur (Andhra Pradesh): Important for stone implements and grinding tools 

 Edakkal Caves (Kerala): Known for prehistoric petroglyphs, showcasing early artistic expression 

Did You Know? 

 Neolithic humans were among the first to practice astrology, using the stars to guide farming. 

 Wheels were first believed to have been developed in the late Neolithic era. 

 Early musical instruments, including simple flutes made from bones, also date back to this time. 

Conclusion: The Lasting Impact of the Neolithic Age 

The Neolithic Age was more than just a phase of tool improvement—it was a revolution in human lifestyle, 
thinking, and society. From the invention of agriculture to the birth of complex communities, its legacy 
continues to influence the modern world. 

As we uncover more archaeological evidence, such as the Kanniyakumari rock grooves, we deepen our 
understanding of how far humanity has come—and how it all began with a few simple tools, a seed, and the 
desire to settle and thrive. 

 
 

 

Context: On May 31, 2025, the nation celebrated the 300th birth 
anniversary of Devi Ahilyabai Holkar, one of India’s most iconic and 
visionary female rulers. Prime Minister Narendra Modi, addressing the 
Mahila Sashaktikaran Mahasammelan in Bhopal, honoured her 
extraordinary legacy and underscored her relevance in the vision of a New 
India powered by Nari Shakti. 

As part of the celebrations, PM Modi unveiled a commemorative postage 
stamp and launched a 300 coin featuring the portrait of Ahilyabai Holkar. He also conferred the National 
Devi Ahilyabai Award to a distinguished woman artist for excellence in tribal, folk, and traditional art 
forms. 

 

  PM Modi Celebrates Ahilyabai Holkar’s 300th Birth Anniversary 
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Ahilyabai Holkar: The Warrior Queen Who Redefined Indian Leadership 

A Progressive Childhood in a Conservative Era: 

Born on May 31, 1725, in Chondi village of Maharashtra’s Ahmednagar district, Ahilyabai was the 
daughter of Mankoji Shinde, a village head who ensured she received an education—an extraordinary 
opportunity for a girl in the 18th century. 

She was married to Khande Rao Holkar, son of Malhar Rao Holkar, who would later play a crucial role in 
shaping her destiny. 

From Tragedy to Power: 

 After the deaths of her husband, father-in-law, and only son, Ahilyabai boldly petitioned the Peshwa 
in 1765 for the right to govern the Malwa kingdom. Her leadership was backed by her army and 
supported by the people—a rare feat for a woman in medieval India. 

A Reign of Justice, Peace & Prosperity: 

 Her rule (1765–1795) was celebrated for its peaceful governance, prosperity, and infrastructure 
development. While Central India was torn by conflict, Malwa thrived under her administration. 
Jawaharlal Nehru praised her as one of India’s finest rulers, who governed “with the wisdom of a 
sage and the courage of a warrior.” 

Patron of Culture, Faith, and Infrastructure: 

 Ahilyabai transformed Maheshwar into a cultural epicentre, encouraging the arts, literature, music, 
and textile craftsmanship—including the world-renowned Maheshwari sarees. She funded the 
restoration and construction of hundreds of temples across India, including the iconic Kashi 
Vishwanath Temple in 1780. 

Her legacy includes the building of dharmashalas (rest houses), ghats, and water reservoirs at major 
pilgrimage sites, reflecting her holistic vision of public service. 

PM Modi’s Address: Honouring a Timeless Legacy, Shaping a Modern Vision 

Bridging the Past and the Present: 

PM Modi used the occasion to present Ahilyabai’s legacy as a foundation for India’s modern development 
narrative, especially in the context of women empowerment. He emphasized that women-led progress is 
key to national strength, innovation, and social justice. 

Pillars of Modern Nari Shakti: Highlights from the PM’s Speech 

Champion of Social Reforms: 

 Ahilyabai pioneered widow remarriage, promoted property rights for women, and raised the 
legal age of marriage—centuries ahead of her time. 

 Established women’s safety patrols and even a women’s division in the Malwa army. 

Women-Led Development in Modern India: 

 Over 4 crore homes built under government schemes are registered in women's names, promoting 
financial security. 

 Schemes like Ujjwala Yojana, Har Ghar Jal, and Ayushman Bharat have significantly improved 
healthcare, sanitation, and dignity for rural women. 

 Mudra Yojana and Self Help Groups (SHGs) have enabled millions of women to become micro-
entrepreneurs. 

Economic Empowerment Through Innovation: 
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 Initiatives like Drone Didi are placing women at the heart of agri-tech innovation. 

 Women now lead 45% of Indian startups, highlighting their growing role in entrepreneurship. 

 The PM lauded women scientists in the Chandrayaan-3 mission, showcasing India’s rising female 
presence in STEM. 

Political and Defence Leadership: 

 India now boasts women leaders in top ministerial roles, including Finance and Defence. 

 The historic Nari Shakti Vandan Adhiniyam has ensured 33% reservation for women in 
Parliament and State Assemblies. 

 The current Lok Sabha has 75 women MPs, a record number. 

Operation Sindoor: Valor Beyond Borders 

 PM Modi unveiled details of Operation Sindoor, described as India’s largest and most successful 
anti-terror mission, where women personnel played crucial roles in the BSF and armed forces. 

 Women now make up nearly 50% of NCC, and girls are being admitted to Sainik Schools. 

 The first batch of women cadets has graduated from the NDA, marking a historic milestone in 
defence equality. 

Extra Insight: Ahilyabai’s National Impact 

 She financed temples and civic projects not just in Malwa, but across Ujjain, Nashik, Varanasi, 
Dwarka, Rameswaram, and Ayodhya, emphasizing pan-Indian unity and faith. 

 Her administrative model of decentralised governance and accountability is still studied in civil 
service training modules today. 

Conclusion: Ahilyabai Holkar — The Eternal Flame of Women Empowerment 

Devi Ahilyabai Holkar’s life and legacy continue to inspire generations, not just as a ruler but as a symbol 
of courage, vision, and compassion. Her leadership was not confined by gender or geography—it was 
rooted in public service, justice, and nation-building. 

By celebrating her 300th anniversary, Prime Minister Narendra Modi not only paid tribute to a historic 
figure but also used her example to energise India’s path toward inclusive development, with Nari Shakti 
at the core of every national mission. 

 
 

 

  

Context: Shipki La Pass, located at an elevation of 3,930 meters in the 
Kinnaur district of Himachal Pradesh, has now been opened to Indian 
tourists. This significant step aims to revitalize border economies, 
strengthen strategic connectivity, and promote cultural tourism in the 
region. 

This high-altitude motorable mountain pass lies on the India-China 
border and is one of the highest vehicle-accessible passes in India. It 
serves as a boundary post on the Line of Actual Control (LAC) and holds immense strategic and historical 
value. 

From Ancient Trade Route to Strategic Frontier: 

  Shipki La Pass Reopens for Domestic Tourists: A Gateway to Heritage, Trade, and Strategic Importance 
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The Sutlej River, known as Langqen Zangbo in Tibet, enters India through Shipki La, making it an 
important hydrological and geopolitical location. Historically, this pass was a part of the ancient Indo-
Tibetan trade route that flourished for centuries. 

In earlier times, Shipki La was called Pema La, or the "Shared Gate." The name was changed to Shipki La 
after the 1962 Sino-Indian War by the Indo-Tibetan Border Police (ITBP). It remained a crucial link 
between India and Tibet until trade activities were halted after the war, and later during the Doklam 
standoff and the COVID-19 pandemic. 

The Lifeline of Ancient Himalayan Trade: 

For centuries, Shipki La facilitated a vibrant exchange of goods between the Indian subcontinent and the 
Tibetan Plateau. Imports from Tibet included: 

 Wool 

 Livestock 

 Yak-based products 

 Sacred religious items 

 Precious minerals 

In return, India exported: 

 Grains and spices 

 Tobacco 

 Wood and timber 

 Iron tools and handicrafts 

This trade wasn't just economic—it also fostered cultural exchange, spiritual ties, and regional unity. 

Mountain Passes: Nature’s Strategic Corridors: 

Mountain passes like Shipki La are natural low points in rugged mountain terrains that ease movement 
across otherwise formidable regions. They are typically formed through erosion, glaciation, or tectonic 
shifts, serving as critical connectors between valleys and civilizations. 

Historically, these routes have been lifelines for: 

 Trade caravans 

 Pilgrims 

 Migratory communities 

 Military campaigns 

Prominent Indian passes include Nathu La (Sikkim), Rohtang Pass (Himachal Pradesh), Zoji La (Ladakh), 
and Jelep La (Sikkim)—each with its own strategic, economic, and cultural relevance. 

Why Shipki La Matters Today: 

The reopening of Shipki La marks more than just a tourism initiative—it represents: 

 A reclaiming of India’s cultural and strategic heritage 

 Boosting local livelihoods through tourism and infrastructure 

 A renewed focus on national security and border development 

 Potential for reviving trans-Himalayan trade, subject to geopolitical conditions 
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Did You Know? 

 The region around Shipki La is home to ancient Buddhist monasteries, reflecting its spiritual link 
with Tibet. 

 The nearby village of Namgia is the last Indian settlement before the LAC. 

The pass lies within the cold desert zone of the Trans-Himalayas, where flora and fauna adapt to extreme 
conditions. 

By opening Shipki La to Indian citizens, the government not only promotes strategic tourism but also 
rekindles the stories, spirit, and legacy of India’s ancient mountain corridors. 

 

 
 
 
 

Context: Prime Minister Narendra Modi inaugurated the centenary 
celebrations of the iconic meeting between Sree Narayana Guru and 
Mahatma Gandhi at Vigyan Bhawan, New Delhi. This profound 
conversation took place on March 12, 1925, at the Sivagiri Mutt in Kerala, 
a moment etched in India’s social reform history. 

A Landmark Meeting of Minds: 

The dialogue between these two towering reformers was not just a meeting—it was a turning point in India’s 
socio-spiritual landscape. Their conversation revolved around core issues of national and moral 
significance: 

 Vaikom Satyagraha 

 Religious conversions 

 Non-violence as a means of reform 

 Abolition of untouchability 

 Empowerment of the marginalised 

This dialogue represented a fusion of spiritual wisdom and moral activism, echoing through the decades 
that followed. 

Sree Narayana Guru and Mahatma Gandhi: A Comparative Vision 

Issue Sree Narayana Guru Mahatma Gandhi 

Religious 
Conversions 

Rejected conversions; emphasized 
reform within Hinduism 

Opposed conversions; urged for unity 
within the Hindu fold 

Non-Violence Advocated a pragmatic approach; not 
absolute 

Considered Ahimsa a universal 
principle 

Untouchability Declared it had no religious validity; 
called for its total eradication 

Described it as a sin; aimed for 
gradual change 

Upliftment of the 
Oppressed 

Stressed education and economic self-
sufficiency 

Promoted moral regeneration and 
spiritual dignity 

The Vaikom Satyagraha: A Prelude to the Dialogue 

  Centenary of a Transformative Dialogue: Honouring Sree Narayana Guru and Mahatma Gandhi’s 

Historic Conversation 
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The Vaikom Satyagraha was a pivotal non-violent protest in the 1920s, launched to challenge the denial 
of access to roads around the Vaikom Shiva Temple to Dalits and lower castes in Travancore (now 
Kerala). 

 Leaders: Spearheaded by T.K. Madhavan, K. Kelappan, and others. 

 Supporters: While Gandhi offered strategic guidance, E.V. Ramasamy Periyar gave active support 
and became a key figure in the movement. 

 Impact: This Satyagraha laid the groundwork for the Guru-Gandhi dialogue and exemplified peaceful 
resistance against caste oppression. 

Sree Narayana Guru: The Beacon of Social Renaissance 

Sree Narayana Guru was a revered spiritual philosopher, poet, and social reformer from Kerala. His 
mission was to dismantle caste-based discrimination and usher in an era of equality and enlightenment. 

 Philosophy: His famous dictum, “One Caste, One Religion, One God for All,” remains a guiding 
principle in Kerala’s social consciousness. 

 Institutions: He established the Sharada Mutt and Sivagiri pilgrimage centre to promote 
education, moral progress, and spiritual unity. 

 Notable Works: Daiva Dasakam, Nivritti Panchakam, Atmopadesa Satakam — all of which reflect his 
mystical and reformist thought. 

Enduring Legacy of the 1925 Dialogue: 

This centennial marks more than a remembrance—it celebrates a visionary collaboration that left a lasting 
imprint on India’s soul: 

 Catalyst for Gandhi’s Harijan Mission: The conversation compelled Gandhi to make the upliftment 
of Dalits (Harijans) a central goal of the freedom struggle. 

 Model of Peaceful Protest: Both leaders emphasized that non-violent resistance, not revolution, 
was the key to true social change. 

 Educational and Economic Empowerment: Their shared vision laid the groundwork for future 
policies focusing on inclusive development. 

A Message for Today: 

As India reflects on 100 years of this historic encounter, the values championed by Sree Narayana Guru and 
Mahatma Gandhi—social justice, non-violence, equality, and dignity for all—remain deeply relevant in 
contemporary society. Their legacies continue to guide movements for human rights, education, and 
communal harmony across the country. 
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GS Paper 1 – Geography 

 

Context: Nigeria, the most populous nation in 
Africa, is grappling with one of its deadliest 
flooding events, leaving at least 111 people 
dead. The tragedy comes amid increasing 
climate-induced weather extremes, 
underscoring the country’s vulnerability to 
climate change. These floods have caused 
widespread destruction to homes, farmland, and 
infrastructure, further straining the country’s 
economy and humanitarian efforts. 

Political Landscape: Nigeria at a Glance 

 Location: Situated in West Africa, Nigeria 
serves as a geopolitical and economic 
powerhouse on the continent. 

 Bordering Nations: It shares boundaries 
with Niger to the north, Chad and 
Cameroon to the east, Benin to the west, 
and the Gulf of Guinea to the south. 

 Capital: Abuja 

 Political System: Nigeria is a federal republic with a bicameral legislature, consisting of the Senate 
and the House of Representatives. 

 Demographics: It holds the title of Africa’s most populous country, with over 220 million people 
as of recent estimates. 

Geographical & Climatic Features: 

 Climate: Nigeria experiences a tropical climate, which varies from humid in the south to arid in 
the north. 

 Harmattan Wind: A distinctive dry and dusty wind blowing from the northeast, the Harmattan lasts 
over three months and significantly impacts air quality and agriculture in the northern regions. 

 Major Rivers: 

o The Niger River, which gives the country its name, is its principal waterway. 

o The Benue River and Cross River also play vital roles in agriculture and inland transportation. 

 Lake Chad: A shrinking freshwater lake, located at the confluence of Nigeria, Niger, Chad, and 
Cameroon. Once among Africa’s largest lakes, it is now heavily impacted by climate change and 
water overuse. 

 Mountains: 

o Chappal Waddi – the highest point in Nigeria, located in the Gashaka Gumti National Park. 

o Mount Dimlang – another notable elevation, offering insight into Nigeria’s diverse topography. 

Did You Know? 

 

  Nigeria in the Headlines: Deadly Floods Highlight Climate Crisis in Africa's Most Populous Nation 
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 Nigeria is the largest economy in Africa, driven by sectors like oil and gas, agriculture, and 
services. 

 The Niger River flows over 4,000 km, making it the third-longest river in Africa. 

Despite having rich water resources, Nigeria suffers from seasonal water scarcity and poor water 
management, which exacerbates the impact of floods and droughts. 

A Call for Climate Resilience: 

The ongoing flood disaster is a stark reminder of the urgent need for climate adaptation strategies in 
vulnerable nations like Nigeria. With its rapid urbanization, infrastructure deficits, and climate-sensitive 
agriculture, the country must invest in early warning systems, flood-resistant infrastructure, and 
sustainable water management to safeguard its future. 

As the world focuses on climate resilience, Nigeria's plight must serve as a global wake-up call for climate 
justice, international cooperation, and sustainable development. 

 

 
 
 
 

Context: In a major boost to wildlife protection and ecological connectivity, the 
Telangana State Government has officially notified the tiger corridor linking 
the Kawal Tiger Reserve with Tadoba-Andhari Tiger Reserve in 
Maharashtra as the ‘Kumram Bheem Conservation Reserve’. This vital 
corridor will ensure safer movement for tigers and other wildlife species 
between protected areas, enhancing the Central Indian Tiger Landscape. 

Where is Kawal Tiger Reserve Located? 

The Kawal Tiger Reserve (KTR) is situated in the northern region of Telangana, along the banks of the 
Godavari River, and forms a part of the Deccan Peninsula–Central Highlands. It lies in the Sahyadri 
Mountain Ranges, making it a key ecological zone for wildlife conservation. 

 Geographic Importance: Kawal is located at the southernmost tip of the Central Indian Tiger 
Landscape. 

 It shares ecological linkages with Tadoba-Andhari Tiger Reserve (Maharashtra) and Indravati 
Tiger Reserve (Chhattisgarh), forming a critical wildlife corridor for big cats and other species. 

Natural Wealth: Vegetation and Biodiversity: 

Flora: 

The landscape of Kawal is classified as Southern Tropical Dry Deciduous Forests, with a rich and diverse 
mix of plant species: 

 Dominant Tree Species: Teak, Bamboo 

 Associated Flora: 

o Anogeissus latifolia 

o Mitragyna parviflora 

o Terminalia crenulata 

o Terminalia arjuna 

 

  Kawal Tiger Reserve: Strengthening Wildlife Corridors in Telangana 
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o Boswellia serrata 

These plant communities not only support herbivores but also play a crucial role in the overall ecological 
balance of the forest. 

Fauna: 

Kawal Tiger Reserve is home to a wide variety of wildlife species, ranging from herbivores to apex predators: 

 Carnivores: Tiger, leopard, wild dog, jungle cat, wolf, jackal, fox 

 Herbivores: Spotted deer, sambar, nilgai, chinkara, blackbuck, four-horned antelope 
(chousingha) 

Fun Fact: The four-horned antelope, or Tetracerus quadricornis, found here, is one of the rarest antelopes 
in the world and endemic to India. 

Legal Provision: Declaring a Conservation Reserve 

Under Section 36(A) of the Wildlife (Protection) Act, 1972, the State Government is empowered to 
designate certain state-owned lands as Conservation Reserves. These are typically areas: 

 Adjacent to national parks or wildlife sanctuaries 

 Linking one protected area to another 

The goal is to protect landscapes, biodiversity, and critical wildlife corridors, ensuring free movement 
of species and preserving habitats from encroachment or fragmentation. 

Why Conservation Corridors Like Kumram Bheem Matter: 

 Ensures genetic diversity by allowing free movement of wildlife between isolated reserves. 

 Helps in reducing human-animal conflict by guiding animal movement through protected paths. 

 Supports climate resilience and biodiversity conservation across a broader ecological range. 

 Acts as a buffer zone, minimizing pressure on the core tiger reserves. 

Extra Insight: Wildlife corridors are becoming increasingly important in India due to habitat fragmentation 
caused by infrastructure development. Establishing and securing such corridors is now a top priority for 
Project Tiger and other conservation efforts. 

Conclusion: A Step Toward Stronger Wildlife Conservation 

The designation of the Kumram Bheem Conservation Reserve is not just an administrative move—it’s a 
significant stride toward integrated wildlife management in India. By fortifying the link between Kawal 
and Tadoba, Telangana is playing a vital role in securing the future of the tiger population and 
maintaining ecological balance in the region. 

 

 
  

 

Context: In a significant archaeological breakthrough, a ‘Yantraraj’ 

(astrolabe) has been unearthed at Raigad Fort, the historic capital of 

Chhatrapati Shivaji Maharaj. This ancient scientific instrument was 

discovered during a joint excavation by the Archaeological Survey of India 

(ASI) and the Raigad Development Authority, highlighting the fort’s 

cultural and scientific legacy. 

  Raigad Fort: A Timeless Symbol of Maratha Pride and Power 
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Raigad Fort: The Maratha Citadel in the Sahyadris 

 Raigad Fort, majestically perched in the Raigad district of Maharashtra, stands as an enduring 

emblem of the Maratha Empire. Located in the rugged Sahyadri ranges (Western Ghats), the fort 

rises 2,700 feet above its base and reaches an altitude of 4,449 feet (1,356 meters) above sea level, 

offering commanding views of the surrounding valleys. 

The fort is uniquely isolated, surrounded by the Kal and Gandhari river valleys, and is accessible only 

through a steep path and flight of steps—a natural defense mechanism. 

Strategic Architecture and Features: 

 The fort’s architecture reflects meticulous military planning, with multi-layered fortifications, 

robust bastions, and fortified gateways designed to resist siege and assault. 

 An artificial reservoir, known as ‘Ganga Sagar Lake’, enhances both the beauty and utility of the fort. 

 The ‘Hirkani Buruj’, a watchtower with an emotional legend of maternal bravery, stands tall on the 

edge of a steep cliff. 

 The fort's design made it nearly impregnable, earning it the title "Gibraltar of the East" from foreign 

travelers and historians. 

Historical Significance: 

 Originally under the control of Chandraraoji More, the King of Jawali, Raigad was captured by 

Chhatrapati Shivaji Maharaj in 1656. 

 After extensive renovation, Shivaji Maharaj crowned himself as Chhatrapati (Emperor) in 1674, 

formally establishing Raigad as the capital of the Maratha Empire. 

 The fort became the administrative, political, and cultural center of the empire, housing the royal 

court, treasury, and residential quarters. 

 It witnessed pivotal events in Maratha history, including the coronation ceremony known as the 

Rajyabhishek. 

Colonial Encounters and Decline: 

 In 1765, British East India Company forces launched an armed campaign targeting the fort. 

 On May 9, 1818, the British looted and partially destroyed Raigad, marking the end of its role as a 

military stronghold. 

Did You Know? 

 The ‘Yantraraj’ discovered at Raigad suggests the Maratha court's interest in astronomy and 

navigation, showcasing its scientific temperament. 

 The fort originally had seven gateways, each strategically positioned to slow enemy advancement. 

 A Ropeway System now provides easier access for tourists, enhancing its popularity as a heritage 

destination. 

 The Samadhi (memorial) of Chhatrapati Shivaji Maharaj lies within the fort premises, drawing 

countless devotees and patriots every year. 
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Legacy of Raigad: 

Raigad Fort is more than a historical site—it is a living symbol of Maratha valor, governance, and vision. 

With renewed archaeological interest and preservation efforts, the fort continues to inspire generations and 

narrate the glorious saga of one of India’s greatest warrior-kings. 

 

 

 

 

Context: A high-level visit by a Paraguayan resident to 
India has brought renewed focus on this strategically located 
South American country. While diplomatic relations between 
India and Paraguay continue to strengthen, the visit also 
offers a chance to learn more about this lesser-known yet 
geopolitically significant nation. 

Paraguay: Key Political and Geographical Insights 

Location and Borders: 

 Paraguay is a landlocked country located in south-
central South America. 

 It shares its borders with: 

o Bolivia to the northwest and north 

o Brazil to the northeast and east 

o Argentina to the southeast, south, and west 

Capital City: 

 The capital of Paraguay is Asunción, one of the oldest cities in South America and a major cultural and 
administrative hub. 

Geographical Features of Interest: 

Major Rivers: 

 Paraguay is traversed by several important rivers, including: 

o Paraguay River 

o Paraná River 

o Apa River 

o Pilcomayo River 

These rivers not only define natural borders but are also crucial for: 

 Access to the Atlantic Ocean 

 Transport and navigation 

 Hosting some of the world's largest hydroelectric power plants, such as the Itaipu Dam on the 
Paraná River (jointly operated with Brazil), making Paraguay a top global exporter of hydropower. 

Climatic Marker: 

  Paraguay in the Spotlight: South American Nation Gains Attention with Recent Visit to India 
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 The Tropic of Capricorn runs through Paraguay, influencing its subtropical climate and diverse 
ecosystems. 

Topography: 

 The highest peak in Paraguay is Cerro Pero, a modest elevation that offers panoramic views of the 
surrounding landscape and reflects the relatively flat terrain of the country. 

Did You Know? 

 

 Paraguay has one of the lowest population densities in South America. 

 It is one of only two landlocked countries on the continent (the other being Bolivia). 

 Guarani, along with Spanish, is an official national language, and the country has deep indigenous 
cultural roots. 

 Paraguay uses a riverine navy despite being landlocked, underscoring the strategic importance of its 
waterways. 

Conclusion: 

Paraguay may not often make headlines, but its rich natural resources, strategic hydroelectric 
capabilities, and diplomatic outreach position it as an emerging partner in global affairs. As ties with India 
grow, there's increased potential for bilateral trade, energy collaboration, and cultural exchange between 
the two nations. 
 

 

   

Context: Mount Etna, one of the world's most active volcanoes, recently erupted 
with dramatic force, spewing a towering column of ash, smoke, and volcanic debris 
several kilometres into the atmosphere. The explosive activity briefly disrupted air 
travel and alarmed nearby communities on Italy’s island of Sicily. This latest 
eruption underscores Etna’s persistent geological volatility. 

Mount Etna: A Towering Titan of the Mediterranean 

 Location: Situated on the eastern coast of Sicily, Mount Etna overlooks the Ionian Sea and 
dominates the landscape as Europe’s most active volcano. 

 Elevation: It stands as the tallest peak in Italy south of the Alps, often exceeding 3,300 metres, 
though its height changes frequently due to eruptions and ash deposits. 

 Geological Setting: Etna lies at the junction of the African and Eurasian tectonic plates, making it a 
hotbed of seismic and volcanic activity. 

Crater System and Eruption Types: 

 Etna’s summit features five primary craters, while over 300 secondary vents—ranging from small 
fissures to larger cones—dot its flanks. 

 The recent eruption was of the Strombolian type, marked by moderately explosive bursts of gas-
rich magma. These eruptions hurl lava fragments, cinders, and scoria into the air, often accompanied 
by lava fountains and glowing nighttime displays. 

 The term "Strombolian eruption" derives from Mount Stromboli, another Italian volcano known for 
its frequent, small-scale blasts. 

  Mount Etna: Europe's Fiery Giant Roars Again 
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Historical and Cultural Significance: 

 UNESCO World Heritage Site: Etna earned this status in 2013 due to its remarkable geological 
history and continuous scientific observation. 

 Eruptive Legacy: Etna's activity can be traced back nearly 500,000 years, with documented records 
spanning more than 2,700 years, making it one of the most studied volcanoes on Earth. 

 The volcano has long influenced mythology and literature, including ancient Roman beliefs that Etna 
was the forge of Vulcan, the god of fire. 

Scientific and Environmental Importance: 

 Natural Laboratory: Etna provides invaluable data for volcanology, geophysics, and climate 
research, helping scientists understand the dynamics of magma movement, eruption forecasting, and 
plate tectonics. 

 Ecosystem Diversity: The slopes of Etna host diverse microclimates, with vineyards, forests, and 
alpine flora spread across its elevation zones. The surrounding area is protected under the Etna 
Regional Park. 

Risks and Preparedness: 

 Hazards: While most eruptions are not catastrophic, Etna poses risks such as: 

o Lava flows 

o Ashfall 

o Earthquakes 

o Volcanic gas emissions 

 Nearby cities, including Catania and Messina, maintain emergency response systems and real-time 
volcanic monitoring to ensure public safety. 

Did You Know? 

 Etna's ancient name, "Aetna," is believed to derive from the Greek word "aithō", meaning "I burn." 

 Its fertile volcanic soil supports a thriving agricultural economy, including the production of 
oranges, olives, grapes, and pistachios. 

 Etna is one of the Decade Volcanoes, identified by the International Association of Volcanology 
and Chemistry of the Earth's Interior (IAVCEI) as worthy of special study due to its history of large, 
destructive eruptions and proximity to populated areas. 

Conclusion: Etna – Nature’s Ever-Watchful Furnace 

Mount Etna is more than a geological marvel; it is a living force of nature, shaping the land, culture, and 
livelihoods of Sicily. As it continues to rumble and blaze, it reminds us of Earth’s dynamic power and the need 
for respect, resilience, and preparedness in the face of natural phenomena. 
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Context: Vietnam has officially scrapped its longstanding 
two-child policy as the country grapples with a sharp decline 
in birth rates. Once introduced to curb population growth, the 
policy is now seen as a hindrance to economic vitality and 
workforce sustainability. The move aligns Vietnam with 
other Asian nations facing similar demographic challenges 
such as South Korea, Japan, and China. 

Vietnam: Geopolitical and Geographical Overview 

Political and Geographic Location: 

 Capital: Hanoi 

 Region: Located on the Indochina Peninsula in 
Southeast Asia, Vietnam enjoys strategic significance 
both on land and at sea. 

 Land Borders: Shares borders with China (north), 
Laos (northwest), and Cambodia (southwest). 

 Maritime Boundary: Faces the Eastern Sea, internationally recognized as the South China Sea, to 
its east, giving it access to critical maritime trade routes. 

Climate and Natural Features: 

 Climate: Predominantly tropical, with high humidity and temperatures throughout the year. 
Seasonal monsoons bring heavy rainfall, influencing agriculture and water supply. 

 Major Rivers: 

o Mekong River (in the south): A lifeline for agriculture and fisheries, especially in the Mekong 
Delta. 

o Red River (in the north): Vital for Hanoi and the northern plains. 

 Ha Long Bay–Cat Ba Archipelago: A stunning seascape of limestone pillars and forested islands, 
recognized as a UNESCO World Natural Heritage Site, and a major tourism draw. 

Economic Highlights and Global Standing: 

 Vietnam is emerging as a manufacturing hub in Asia, benefiting from global supply chain shifts. 

 As of 2022, Vietnam ranked among the top five producers of: 

o Tungsten 

o Cement 

o Fluorspar 

 It is also a significant exporter of electronics, textiles, footwear, and agricultural products such as 
coffee and rice. 

 Foreign investment has surged, particularly from Japan, South Korea, and the USA, driven by 
Vietnam’s stable economic environment and skilled labor force. 

Why the Policy Shift Matters: 

 

  Vietnam Abandons Two-Child Policy Amidst Falling Birth Rates 
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 Vietnam's fertility rate has dipped below 2.1 births per woman, the replacement level needed to 
sustain population growth. 

 With a rapidly aging population, Vietnam faces future shortages in labor force participation, 
straining social security and healthcare systems. 

 Scrapping the two-child policy aims to encourage larger families, ensuring economic sustainability 
and generational balance. 

Did You Know? 

 Vietnam’s Golden Population Structure—where the working-age population significantly 
outnumbers dependents—was expected to be its economic strength. However, shrinking family 
sizes now threaten that advantage. 

 The country has begun integrating AI and automation into industry to offset labor shortages. 

 Hanoi and Ho Chi Minh City are emerging tech hubs in ASEAN, fostering innovation in fintech, green 
energy, and e-commerce. 

Conclusion: Balancing Growth and Sustainability 

As Vietnam enters a new demographic chapter, it seeks to balance economic growth, social equity, and 
environmental sustainability. Removing the two-child cap reflects a strategic pivot—one that prepares the 
country not only to tackle demographic decline but to enhance its role as a resilient, forward-looking 
nation in Asia. 
 

 
 
 
 

Context: In a significant breakthrough, experts from the Wildlife Institute 
of India (WII), Dehradun, have successfully collared three endangered 
Fishing Cats (Prionailurus viverrinus) in Coringa Wildlife Sanctuary (CWS) 
— a first-of-its-kind effort in India. This initiative aims to monitor the 
species’ habitat range, behavioural patterns, breeding habits, and prey 
preferences, providing vital insights for future conservatin strategies. 

About Coringa Wildlife Sanctuary: 

Nestled in the Kakinada district of Andhra Pradesh, Coringa Wildlife Sanctuary forms an integral part of 
the Godavari estuarine ecosystem, where the Coringa River merges into the Bay of Bengal. This sanctuary 
is a unique blend of mangrove swamps, tidal creeks, and sea backwaters, with about 40% of the area 
submerged under backwaters and tidal influence. 

Vegetation and Forest Types: 

Coringa boasts India’s second-largest expanse of mangrove forests, characterized by a mix of mangroves 
and dry deciduous tropical forests. 

 Dominant Mangrove Flora: Species such as Rhizophora spp., Avicennia spp., and Sonnertia spp. 
flourish here, forming a dense green barrier between land and sea. 

Diverse Wildlife at Coringa: 

This biodiversity-rich zone supports an array of endangered and endemic wildlife species: 

 Mammals: The sanctuary shelters endangered species like the Smooth-coated Otter, Fishing Cat, 
and Indian Jackal. 

 Coringa Wildlife Sanctuary: A Mangrove Haven for Endangered Wildlife 
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 Birds: Coringa is a paradise for birdwatchers. Black-capped Kingfishers, Brahminy Kites, Reef 
Herons, Sandpipers, and Sea Gulls are common sights among the mangroves. 

 Marine Life: Its coastline serves as a crucial nesting site for Olive Ridley Turtles, a globally 
threatened marine species. 

Spotlight: The Fishing Cat 

Physical Traits 

The Fishing Cat is a medium-sized wild cat with a robust, muscular build, short limbs, and a rounded 
but elongated face. Females are typically smaller than males. 

Habitat Preferences: 

Fishing cats thrive in wetland ecosystems, including: 

 Mangrove forests 

 Swamps and marshlands 

 Reed beds and tidal creeks 

 Oxbow lakes and river deltas 

Their strong swimming skills allow them to pursue aquatic prey such as fish, frogs, and even small 
crustaceans. 

Behavioural Characteristics: 

They are solitary, nocturnal hunters who prefer to rest in thick vegetation during the day. At night, they 
become active near water bodies in search of food. 

Geographical Distribution of Fishing Cats: 

 India: Found predominantly in the Sundarbans mangroves, foothills of the Himalayas, Ganga-
Brahmaputra floodplains, and parts of the Western Ghats. 

 International Range: Extends across Southeast Asia, including Sri Lanka, southern China, Java, 
Sumatra, and even some regions of Pakistan and Western India. 

Conservation Status of the Fishing Cat: 

 IUCN Red List: Vulnerable 

 CITES: Appendix II 

 Wildlife Protection Act, 1972 (India): Schedule I (highest level of protection) 

Additional Insight: Why This Matters 

The collaring of Fishing Cats at Coringa is a landmark achievement because: 

 It enhances our understanding of rare wetland species in mangrove ecosystems. 

 It helps develop species-specific conservation action plans. 

 It promotes the importance of urban-wetland coexistence, especially in regions vulnerable to 
climate change and habitat degradation. 
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Context: In a landmark decision for bird and habitat conservation, the Tamil 
Nadu Government has officially notified the creation of a Greater Flamingo 
Sanctuary in Dhanushkodi, located in the Ramanathapuram district. This 
move marks a significant stride in protecting one of India's most ecologically 
vital coastal zones, especially for migratory waterbirds. 

About the Greater Flamingo Sanctuary: 

The newly declared sanctuary is situated within the Gulf of Mannar Biosphere Reserve, a UNESCO-
recognized ecological hotspot known for its rich biodiversity and fragile coastal ecosystems. 

Key Features of the Sanctuary: 

 Location: Dhanushkodi, at the southeastern tip of Tamil Nadu. 

 Ecological Significance: Lies along the Central Asian Flyway, serving as a critical stopover and 
feeding ground for thousands of migratory birds, including both Greater and Lesser Flamingos. 

 Habitat Diversity: The area encompasses mangroves, intertidal mudflats, marshes, sand dunes, 
and coastal wetlands, providing a mosaic of habitats. 

 Avian Richness: Supports over 128 bird species, making it a key birding destination and ecological 
haven. 

 Mangrove Ecosystems: Mangrove species such as Avicennia and Rhizophora play a vital role in 
shoreline protection and support a range of marine biodiversity, including fish, crustaceans, 
molluscs, and nesting sea turtles. 

Greater Flamingo: The Icon of the Sanctuary 

About the Species: 

The Greater Flamingo (Phoenicopterus roseus) is the largest and most widespread flamingo species in the 
world. Known for its graceful posture, striking pink plumage, and specially adapted beak, this bird feeds 
by filtering small organisms like algae, diatoms, and crustaceans from shallow waters. 

Distribution: 

It is widely found across: 

 Africa 

 Western and South Asia 

 Southern Europe 

Preferred Habitats 

The species thrives in: 

 Saline and alkaline wetlands 

 Coastal lagoons 

 Salt pans 

 Intertidal mudflats 

 Inland salt lakes 

 

  Tamil Nadu Declares Greater Flamingo Sanctuary in Dhanushkodi 
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These habitats are essential during the breeding season, where colonies gather in large numbers. 

Conservation Status of the Greater Flamingo 

 IUCN Red List: Least Concern, but local populations are sensitive to habitat loss and pollution. 

 Indian Wildlife Protection Act (1972): Schedule-II, offering protection from hunting and 
exploitation. 

Why This Sanctuary Matters: 

 Biodiversity Hotspot: Part of the Gulf of Mannar, India’s first marine biosphere reserve, home to 
over 4,000 species of flora and fauna. 

 Climate Resilience: Mangroves act as natural buffers against storms, cyclones, and sea-level rise. 

 Ecotourism Potential: The sanctuary could become a major birdwatching and ecotourism site, 
boosting local livelihoods and community-based conservation. 

Global Flyway Protection: The sanctuary strengthens India's role in the Central Asian Flyway Initiative, a 
multilateral effort to conserve migratory birds across continents. 

Did You Know? 

The Greater Flamingo gets its pink coloration from carotenoid pigments in the crustaceans and plankton 
it consumes. 

Dhanushkodi, once a bustling town destroyed by a cyclone in 1964, is now rising as a beacon for wildlife 
conservation and eco-restoration. 

Conclusion: A Vision for a Flamingo-Friendly Future 

The declaration of the Greater Flamingo Sanctuary reflects Tamil Nadu’s commitment to environmental 
protection, coastal ecosystem conservation, and the safeguarding of migratory bird habitats. As 
flamingos return seasonally to these rich wetlands, the sanctuary stands as a symbol of harmonious 
coexistence between humans and nature, and a model for sustainable coastal development across India. 
 

 

   

Context: In a significant conservation boost, the Supreme Court of India has 
directed the Rajasthan government to immediately ban all mining 
activities within the core zone of the Ranthambore Tiger Reserve (RTR). 
This move aims to protect critical tiger habitats from ecological degradation 
and ensure long-term survival of wildlife in one of India’s premier tiger 
reserves. 

Where Nature Meets Heritage: About Ranthambore Tiger Reserve 

Located in Sawai Madhopur district, in southeastern Rajasthan, the Ranthambore Tiger Reserve stands 
as a majestic blend of history and wilderness. It gets its name from the iconic Ranthambore Fort, a 
UNESCO World Heritage Site, nestled within the park’s boundaries. 

The reserve is cradled between the Aravalli and Vindhya hill ranges, and is known for its picturesque 
landscapes, featuring rugged hills, plateaus, rivers, and ancient ruins that echo its regal past. 

Once a royal hunting ground for the Maharajas of Jaipur, Ranthambore was declared a Wildlife Sanctuary 
in 1955, and became part of Project Tiger in 1973. Today, it is recognized as one of northern India’s 
largest and most visited tiger reserves, covering an area of about 1,411 sq. km. 

 

  Ranthambore Tiger Reserve: A Royal Wilderness Under Protection 
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Geography and Water Bodies: Life Lines of the Reserve 

 The park is bounded by the Banas River to the north and the Chambal River to the south. 

 It is dotted with several scenic lakes, including: 

o Padam Talab 

o Raj Bagh Talab 

o Malik Talab 

These wetlands not only support a rich diversity of flora and fauna but also serve as popular watering holes 
for wildlife, making them prime tiger-spotting zones. 

Vegetation: The Beauty of the Dry Deciduous Forests 

Ranthambore is dominated by dry deciduous forests, interspersed with open grasslands, particularly on 
elevated plateaus. The terrain creates a visually captivating contrast of rocky outcrops and sparse 
greenery. 

 The forest is largely composed of Dhok trees (Anogeissus pendula), which thrive in arid conditions. 

 Other plant species found here include: 

o Acacia 

o Zizyphus 

o Capparis 

o Prosopis 

The biodiversity of vegetation plays a critical role in supporting herbivores and the predators that depend 
on them. 

Wildlife: A Haven for Tigers and Beyond 

While Bengal tigers are undoubtedly the star attraction, Ranthambore is home to a wide variety of wildlife 
species, making it a biodiversity hotspot. 

Notable Fauna: 

 Leopard 

 Caracal – A rare, elusive wild cat 

 Jungle cat 

 Sambar deer 

 Chital (spotted deer) 

 Chinkara (Indian gazelle) 

 Wild boar 

Birdwatchers are also drawn to Ranthambore for its diverse avian population, including crested serpent 
eagles, parakeets, kingfishers, and peacocks. 

Did You Know? 

 Ranthambore is one of the best places in the world to see tigers in the wild, especially during the 
day—a rarity among tiger reserves. 

 The Ranthambore Fort, dating back to the 10th century, stands as a testament to Rajput valor and 
is a fortress within a jungle, offering panoramic views of the reserve. 
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 The park was once visited by President Bill Clinton and many other global dignitaries, adding to its 
international fame. 

Conservation Challenges and the Way Forward: 

Despite its success in tiger conservation, Ranthambore faces ongoing challenges such as: 

 Mining and habitat encroachment 

 Human-wildlife conflict in buffer zones 

 Tourism pressure on core habitats 

The Supreme Court's mining ban is a critical step in reinforcing the protection of core areas. For long-term 
sustainability, experts emphasize the need for: 

 Enhanced patrolling and monitoring 

 Community-based eco-tourism 

 Expansion of buffer zones 

 Habitat corridor connectivity with neighboring reserves like Sariska and Mukundra Hills 

Ranthambore is more than just a tiger reserve—it's a living archive of India’s natural and cultural 
heritage. As the majestic roar of the tiger echoes through its ancient valleys and forts, it serves as a reminder 
of the delicate balance between conservation and development. 

 
 

 

Context: Rwanda, with its capital Kigali, has officially withdrawn from the 
Economic Community of Central African States (ECCAS), signaling a shift 
in its regional diplomatic and economic alignment. The country’s exit 
from this regional bloc underscores changing political dynamics and 
Rwanda’s growing focus on East African cooperation platforms. 

About ECCAS: A Brief Overview 

The Economic Community of Central African States (ECCAS) is a regional 
organization established to promote economic integration, peace, and 
development among Central African nations. Formed in 1983, ECCAS 
focuses on enhancing intra-regional trade, infrastructure development, and political cooperation. With 
Rwanda’s departure, questions arise over the cohesiveness and future influence of this regional alliance. 

Geopolitical Landscape of Rwanda: 

Located in east-central Africa, Rwanda is a landlocked country positioned just south of the Equator. Its 
strategic geographical location allows it to act as a bridge between Central and East Africa. 

 Bordering Nations: 

o Uganda to the north 

o Tanzania to the east 

o Burundi to the south 

o Democratic Republic of the Congo (DRC) to the west 

This central positioning has historically made Rwanda a crossroads of cultures and trade routes in the 
region. 

 

  Rwanda in the Spotlight: Strategic Exit from Central African Bloc 
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Natural and Geographical Highlights: 

 Lake Kivu: One of Africa’s renowned Great Lakes, Lake Kivu sits on the western border between 
Rwanda and the DRC. It is notable for its scenic beauty and vast methane gas reserves, which Rwanda 
is tapping into for renewable energy production. 

 The Great Rift Valley: The eastern part of Rwanda lies within the Great Rift Valley, a major tectonic 
fault system that extends across East Africa. This region is geologically active and plays a role in the 
country's diverse topography of hills, mountains, and lakes. 

 Mineral Wealth: Rwanda possesses significant mineral resources, including cassiterite (tin ore) 
and wolframite (tungsten ore), both of which are vital to global electronics and manufacturing 
industries. 

Cultural and Ethnic Composition: 

Rwanda is primarily home to two major ethnic groups: 

 Hutu (majority) 

 Tutsi (minority, historically influential) 

The country has made significant strides in reconciliation and unity following the tragic 1994 genocide, 
emerging as one of Africa’s most stable and rapidly developing nations. 

Additional Facts About Rwanda: 

 Kigali, the capital, is known for its cleanliness, safety, and efficient urban planning. 

 Rwanda is often referred to as the "Land of a Thousand Hills" due to its lush, undulating landscape. 

 The country is a leading advocate of digital innovation in Africa, with policies promoting 
technology, sustainability, and inclusive growth. 

 Rwanda has also been a strong contributor to UN peacekeeping missions, reflecting its 
commitment to international cooperation. 

Conclusion: Rwanda’s Path Forward 

Rwanda’s exit from ECCAS reflects a broader strategic realignment as the nation seeks stronger integration 
within the East African Community (EAC) and more globally connected economic partnerships. Backed by 
a vision of resilient development, regional leadership, and technological advancement, Rwanda 
continues to shape its own distinct path in the African continent and on the world stage. 

 

 

   

Context: Nestled in the breathtaking heights of the Uttarkashi district in 
Uttarakhand, Gangotri National Park is one of India’s most pristine high-
altitude conservation areas, renowned for its majestic glaciers, sacred 
rivers, and rich Himalayan biodiversity. Spanning an area of over 2,390 sq 
km, it is a vital ecological zone and a sacred pilgrimage route. 

Latest Concern: Waste Incinerator Sparks Environmental Alarm 

In a recent development, residents of Uttarkashi have raised concerns over the installation of a waste 
incinerator within the Gangotri National Park, situated inside the Bhagirathi Eco-Sensitive Zone. The 
locals have appealed to the Union government, fearing that such a project may pose serious threats to the 
fragile alpine ecosystems and glacial purity of the region. 

 

  Gangotri National Park: A Himalayan Sanctuary Under Ecological Scrutiny 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  210 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

Geographical Significance: 

 Location: Lies along the upper catchment of the Bhagirathi River, which is one of the main 
tributaries of the Ganges. 

 International Border: The northeastern boundary of the park shares a frontier with Tibet (China), 
making it of strategic importance as well. 

 Adjacent Protected Areas: Gangotri National Park is flanked by Kedarnath Wildlife Sanctuary and 
Govind National Park, forming a continuous biodiversity corridor. 

Glacial Heritage and Sacred Origins: 

The park is home to the famous Gangotri Glacier, a primary source of the River Ganga, and a revered site 
in Hindu mythology. Originating from Gaumukh, this glacier is a focal point for spiritual seekers and 
scientists alike. 

The Garhwal Himalayas’ Gangotri Group, a subrange of the eastern Himalayas, dominates the landscape 
with snow-covered towering peaks such as: 

 Chaukhamba I, II, III 

 Satopanth 

 Kedarnath Main 

These icy sentinels not only offer stunning views but also support complex alpine ecosystems and glacial 
hydrology. 

Diverse Ecosystems and Unique Biodiversity: 

Gangotri National Park boasts a rich array of flora and fauna, adapted to its elevated and rugged terrain: 

Flora: 

 Western Himalayan subalpine conifer forests dominate the lower regions, featuring: 

o Fir, deodar, oak, spruce, and rhododendrons 

 At higher altitudes, alpine meadows and shrubs take over, thriving in the cold, wind-swept 
environments below glacial zones. 

Fauna: 

The park shelters several rare and endangered Himalayan species, including: 

 Snow leopard – the elusive apex predator of the Himalayas 

 Brown bear and Asian black bear 

 Blue sheep (Bharal) and Himalayan tahr 

 Musk deer – prized for its musk gland, and listed under CITES Appendix I 

These species rely on the park’s undisturbed habitat corridors and seasonal migration paths for survival. 

Conservation Challenges: 

While the park is designated as a highly protected area, the rise in tourism, infrastructure development, 
and now, waste disposal systems threatens its ecological integrity. The proposed waste incinerator 
project has heightened fears of: 

 Air and soil pollution 

 Contamination of glacial meltwater feeding into the Ganga 
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 Disruption to wildlife movement and breeding patterns 

Experts and conservationists stress the importance of adopting eco-sensitive waste management 
practices rather than industrial solutions in such fragile ecosystems. 

Conclusion: A Call for Sustainable Stewardship 

Gangotri National Park is not only a biodiversity hotspot, but also a spiritual and ecological lifeline for 
millions downstream. Protecting its purity and sustainability is critical—not just for Himalayan species, 
but for the water security of northern India. 

 
 

 

  

Context: In a significant conservation step, the Jammu and Kashmir 
government has recently constituted a Divisional Level Committee to 
oversee and monitor the Eco-Sensitive Zone (ESZ) around the Surinsar-
Mansar Wildlife Sanctuary. This move aims to protect the fragile ecosystem 
surrounding the sanctuary and ensure sustainable development in its 
vicinity. 

About Surinsar-Mansar Wildlife Sanctuary: 

The Surinsar-Mansar Wildlife Sanctuary is one of the most picturesque and 
ecologically rich protected areas in the Union Territory of Jammu and Kashmir. The sanctuary derives its 
name from the twin lakes—Surinsar and Mansar—that lie about 16 km apart, forming natural landmarks 
at either end of the sanctuary. 

Spread across the districts of Jammu, Udhampur, and Samba, the major portion of the sanctuary falls 
within Jammu district. These twin lakes were also recognized as Ramsar Wetlands of International 
Importance in 2005, highlighting their global ecological value. 

Geography and Landscape: 

 The sanctuary is characterized by a hilly terrain, consisting of moderate to steep slopes, interlaced 
with seasonal streams and drainage channels. It is a vital part of the Tawi River catchment area, 
playing an essential role in groundwater recharge and watershed conservation in the region. 

Rich and Diverse Vegetation: 

The sanctuary is a botanical treasure trove, featuring a variety of forest types such as: 

 Northern dry mixed deciduous forests 

 Himalayan sub-tropical scrub forests 

 Subtropical pine forests 

 Lower Siwalik Chir Pine forests 

 Dodonea-dominated scrub forests 

Major Plant Species: 

 Pinus roxburghii (Chir Pine) 

 Acacia catechu (Khair) 

 Mallotus philippensis (Kamala tree) 

 

  Surinsar-Mansar Wildlife Sanctuary: A Natural Gem of Jammu & Kashmir 
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 Cassia fistula (Indian laburnum) 

 Zizyphus jujuba (Ber) 

 Dalbergia sissoo (Indian Rosewood) 

 Emblica officinalis (Amla) 

These forest types not only support biodiversity but also act as carbon sinks, helping in climate regulation. 

Wildlife: A Refuge for Iconic Species 

The sanctuary shelters a variety of wild fauna, many of which are ecologically important or threatened. 
Key animal species include: 

 Blue bull (Nilgai) – the largest Asian antelope 

 Indian jackal 

 Indian barking deer 

 Leopard – apex predator of the region 

 Wild boar 

 Indian fox 

This diversity makes the sanctuary an important corridor for wildlife movement and habitat conservation 
in the Shivalik range. 

Ecological Importance and Ramsar Recognition: 

Both Surinsar and Mansar lakes, located within and adjacent to the sanctuary, are natural freshwater 
bodies that support a variety of aquatic life, migratory birds, and local livelihoods through fishing, 
tourism, and religious activities. Their designation as Ramsar sites reflects their international 
significance in wetland conservation. 

Additional Insights: 

 The sanctuary is not only a biodiversity hotspot, but also a cultural and religious site, with Mansar 
Lake being associated with Hindu mythology. 

 The area is popular for eco-tourism, boating, and nature trails, drawing visitors from across North 
India. 

 Its protection is crucial for maintaining the ecological balance of the Siwalik region and promoting 
sustainable tourism. 

Conclusion: The Surinsar-Mansar Wildlife Sanctuary stands as a symbol of nature’s resilience and 
beauty in Jammu & Kashmir. With rich biodiversity, scenic landscapes, and crucial ecological roles, it serves 
both as a wildlife haven and a cultural landmark. The government’s move to monitor and protect its eco-
sensitive zones is a step in the right direction to ensure that development and conservation go hand in 
hand. 

 

 

Context: The Prime Minister of India has embarked on a five-day tour of three 
nations, beginning with a landmark visit to Cyprus. This is the first visit by an 
Indian Prime Minister to the Mediterranean island nation in over two decades, 
underlining the growing strategic and diplomatic significance of India-Cyprus 
relations. 

 

  India-Cyprus Relations in Spotlight as PM Makes Historic Visit 
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Where is Cyprus? 

Cyprus is a Eurasian island nation located in the northeastern Mediterranean Sea, just south of modern-
day Turkey (the Anatolian Peninsula). Though it lies geographically in Western Asia, Cyprus is politically 
aligned with Europe, and has been a member of the European Union since May 1, 2004. 

 Capital: Nicosia 

 Major Cities: Limassol, Larnaca, Famagusta, and Paphos 

 Total Area: 9,251 sq. km (making it the third-largest island in the Mediterranean, after Sicily and 
Sardinia) 

 Climate: Mediterranean – featuring dry summers and wet winters 

 Highest Peak: Mount Olympus (1,952 meters above sea level) 

Cyprus is uniquely situated at the crossroads of Europe, Asia, and Africa—lying southeast of Greece, south 
of Turkey, west of Syria and Lebanon, and north of Egypt and Israel. 

A Divided Island: The Cyprus Conflict 

Cyprus has experienced a complex political history marked by division since 1974, when Turkey invaded 
the northern part of the island following a military coup backed by Greece. 

 The island remains partitioned into: 

o The northern third, administered by the Turkish Cypriots, known as the Turkish Republic 
of Northern Cyprus (recognized only by Turkey) 

o The southern two-thirds, governed by the internationally recognized Republic of Cyprus, 
primarily led by Greek Cypriots 

 The United Nations continues to patrol a buffer zone known as the Green Line, which separates the 
two communities. 

 Reunification talks have been ongoing for decades, though progress has been slow due to deep-
rooted political and ethnic divisions. 

Political System and Languages: 

Cyprus operates as a presidential republic, where the President serves as both head of state and 
government. The official languages are Greek and Turkish, reflecting the ethnic composition of the island. 

The country's culture is deeply influenced by Hellenic and Middle Eastern traditions, and is distinctly split 
between the northern Turkish-Cypriot region and the southern Greek-Cypriot area. 

A Modern and Developed Nation: 

 Cyprus is a developed country with a high Human Development Index (HDI). 

 The nation has become a hub for international business, shipping, and tourism, especially among 
European travelers. 

 It uses the euro (EUR) as its official currency. 

India and Cyprus: Strengthening Ties 

Cyprus and India have long maintained warm bilateral relations, especially in areas like: 

 Trade and Investment: Cyprus is a significant source of foreign direct investment (FDI) in India. 

 Education and Diaspora: A number of Indian students study in Cypriot universities, and a growing 
Indian community resides in the country. 
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 Multilateral Cooperation: Both nations share views on international issues such as sovereignty, 
peacekeeping, and climate change, and cooperate at forums like the United Nations. 

The recent visit is expected to enhance collaboration in defence, maritime security, tourism, culture, and 
renewable energy. 

Did You Know? 

 Cyprus is one of the few countries in the world where you can ski in the morning and swim in 
the afternoon, thanks to the Troodos Mountains and coastal proximity. 

 The city of Nicosia is the only divided capital city in Europe, split between the Greek and Turkish 
Cypriot zones. 

 Cyprus is also famous for being the mythical birthplace of Aphrodite, the Greek goddess of love and 
beauty. 

Conclusion: 

The Prime Minister’s visit to Cyprus is more than symbolic — it reaffirms India’s commitment to building 
strong, diversified international partnerships. As geopolitical dynamics evolve, engaging with 
strategically located nations like Cyprus will be vital for India’s global outreach, especially in the 
Mediterranean and EU regions. 
 

 
 
 
 

Context: Recent efforts to promote wildlife safaris in Kali Tiger Reserve 

have sparked concern among conservationists, who fear that unchecked 

tourism could disturb its delicate ecosystem. While eco-tourism can be a 

tool for awareness and conservation funding, experts stress the need for 

strict regulations to avoid harming the sanctuary’s rich biodiversity. 

About Kali Tiger Reserve: A Jewel of Karnataka’s Western Ghats 

Previously known as the Dandeli-Anshi Tiger Reserve, the Kali Tiger Reserve lies in the heart of Uttara 

Kannada district in Karnataka. Spanning an area of approximately 834.16 sq. km, this lush expanse is part 

of the ecologically sensitive Western Ghats, one of the eight “hottest hotspots” of biodiversity in the 

world. 

Two Sanctuaries, One Wild Heart: 

The reserve encompasses two contiguous protected areas: 

 Dandeli Wildlife Sanctuary 

 Anshi National Park 

Together, they form a single protected forest tract, supporting an extraordinary range of flora and fauna. 

Geography and Water Source: 

Flowing through the reserve is the Kali River, a vital water lifeline for Uttara Kannada. It lends its name to 

the reserve and nourishes the dense forest ecosystems throughout the park. 

  Kali Tiger Reserve: A Biodiversity Gem Under Tourism Pressure 
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To the north, Kali Tiger Reserve borders the Bhimgad Wildlife Sanctuary, which links to Radhanagari and 

Koyna wildlife sanctuaries in Maharashtra, forming a crucial wildlife corridor. 

Forest Types and Rich Flora: 

The reserve features a stunning blend of: 

 Moist deciduous forests 

 Semi-evergreen zones 

 Evergreen pockets, especially in the deep valleys and westernmost parts 

The vegetation includes: 

 Majestic trees like teak, Malabar tamarind, and silver oak 

 Rich undergrowth of bamboo, lantana, and other native shrubs 

Fascinating Fauna: A Wildlife Enthusiast’s Dream 

Kali Tiger Reserve is home to an astonishing variety of wildlife, including: 

 Flagship species: Tiger, Leopard, and the elusive Black Panther 

 Large mammals: Asian Elephant, Indian Bison (Gaur), Sloth Bear 

 Herbivores: Sambar, Spotted Deer, Wild Boar 

 Primates: Hanuman Langur, Bonnet Macaque 

 Predators: Wild Dogs (Dholes) 

The reserve is also a birdwatcher’s paradise, hosting all four species of hornbills found in India, including 

one of the largest populations of the Great Indian Hornbill in the Western Ghats. 

Did You Know? 

 Black Panthers, though the same species as leopards, have a genetic mutation causing melanism, 

giving them their iconic dark coat. 

 The Kali River, beyond supporting wildlife, is essential for hydroelectric projects, irrigation, and 

drinking water, making its conservation even more critical. 

 The reserve is a significant part of the UNESCO World Heritage-listed Western Ghats, contributing 

to its global ecological value. 

A Call for Balanced Conservation: 

While tourism can foster awareness, the fragile ecosystems of places like Kali Tiger Reserve require well-

regulated ecotourism that prioritizes wildlife welfare over commercial interests. With its dense forests, 

rare species, and vital ecological functions, Kali stands as a testament to India’s natural heritage—one that 

must be protected for generations to come. 
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Context: In a fresh escalation, the International Atomic Energy Agency 
(IAEA) confirmed damage to uranium enrichment facilities at Iran’s 
Natanz nuclear site, following Israeli airstrikes conducted under 
Operation Rising Lion. The attack was verified through high-resolution 
satellite imagery, highlighting growing tensions over Iran’s nuclear 
ambitions. 

Key Nuclear Facilities in Iran 
Iran houses several critical nuclear installations, some of which are under 

continuous international scrutiny: 

 Natanz Enrichment Facility – Main target of the recent strikes 

 Fordow Enrichment Facility – Built deep underground for added protection 

 Bushehr Nuclear Power Plant – Iran’s first civilian nuclear plant 

 Isfahan Nuclear Technology Center – Used for uranium conversion and fuel production 

These facilities form the backbone of Iran’s controversial nuclear programme, which it claims is for peaceful 
purposes, though Western powers remain skeptical. 

Political Geography of Iran: 

 Capital: Tehran 

 Region: Located in the Middle East, Iran occupies a strategic position linking Central Asia, South 
Asia, and the Arab world. 

 Water Bodies: 

o South: Borders the Persian Gulf and the Gulf of Oman 

o North: Touches the Caspian Sea, the world’s largest inland body of water 

Bordering Nations of Iran: 

Iran shares land boundaries with seven countries, giving it immense geopolitical significance: 

 North: Armenia, Azerbaijan, and Turkmenistan 

 West: Iraq 

 Northwest: Turkey 

 East: Afghanistan and Pakistan 

This positioning places Iran at the nexus of major trade routes and security flashpoints. 

Geographical Landscape: 

Iran is shaped by diverse landforms and extreme terrains, including: 

 The Iranian Plateau – A dominant feature that covers much of the country 

 Deserts: 

o Dasht-e Kavir (Great Salt Desert) 

 

  Iran in Focus: A Strategic Power in the Crosshairs of Global Attention 
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o Dasht-e Lut – One of the hottest places on Earth, known for its stunning sand formations 

 Mountain Ranges: 

o Zagros Mountains (West) – Natural barrier with Iraq 

o Alborz Mountains (North) – Home to Mount Damavand, the highest peak in Iran and the 
tallest volcano in Asia 

Did You Know? 

 Iran holds the second-largest natural gas reserves in the world and the fourth-largest proven 
crude oil reserves. 

 Mount Damavand, standing at 5,610 meters, is not only a national symbol but also appears in Persian 
mythology. 

The Strait of Hormuz, near Iran’s southern coast, is a critical global oil chokepoint through which one-fifth of 
the world's petroleum passes. 

Conclusion: Iran – A Nation at the Crossroads of Power, Pressure, and Potential 

Iran’s strategic geography, rich natural resources, and nuclear trajectory make it a focal point in global 
geopolitics. As international tensions rise and regional dynamics shift, Iran remains a critical player whose 
moves will shape the future of Middle Eastern stability and global security. 
 

 

 

  

Context: Croatia, a picturesque country nestled in South-

Eastern Europe, has recently gained attention following a 

high-level visit by the Prime Minister of India. This visit 

marks a significant step in bolstering bilateral relations, 

particularly in the realms of trade, tourism, defence, and 

cultural exchange. 

Political Ladscape: A Key Player in the Balkans 

Situated on the Balkan Peninsula, Croatia shares its 

borders with five countries: 

 Hungary to the north 

 Montenegro to the south 

 Slovenia to the west 

 Serbia and Bosnia & Herzegovina to the east 

With its capital in Zagreb, Croatia is a member of both 

the European Union (EU) and the North Atlantic Treaty Organization (NATO). This dual membership 

underscores its strategic position in European security and economic networks. 

Croatia joined the EU in 2013, becoming the 28th member, and adopted the Euro as its official currency 

in January 2023, replacing the Croatian Kuna. 

 

  Croatia in Focus: A Strategic European Partner in the Spotlight 
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Geography and Climate: A Diverse Natural Landscape 

Croatia boasts a stunning geographical mix that includes: 

 The Dinaric Alps, a prominent mountain range running parallel to the Adriatic coast. 

 A long, scenic coastline along the Adriatic Sea, featuring over 1,000 islands, making it a hub for 

European tourism. 

 Major rivers such as the Sava and Drava, which play vital roles in agriculture, transport, and 

hydropower. 

The nation experiences two distinct climate zones: 

 Continental Climate: Characterized by hot summers and cold winters, especially in inland areas 

like Zagreb. 

 Mediterranean Climate: Along the coast, the weather remains mild and sunny, attracting millions 

of tourists every year. 

Additional Insights: Croatia's Global Relevance 

 Croatia has a high Human Development Index (HDI) and is known for its excellent healthcare and 

education systems. 

 The country is famous for its cultural heritage, including UNESCO World Heritage Sites like the Old 

City of Dubrovnik, often referred to as the "Pearl of the Adriatic". 

 It has made a name for itself in sports, particularly in football, with the national team finishing second 

in the 2018 FIFA World Cup. 

Conclusion: Strengthening Partnerships Across Continents 

Croatia’s strategic location, EU-NATO membership, and cultural ties with both Western and Eastern 

Europe make it an important player on the international stage. India's recent diplomatic outreach signals a 

growing partnership rooted in mutual interests, from economic cooperation to global security. 

As the world continues to shift toward multi-polar global alliances, engaging with nations like Croatia will 

be essential for India's expanding global footprint. 

 

 
 
 
 

Context: A recent controversy has brought the Sharavathi Lion-Tailed 
Macaque Wildlife Sanctuary into the spotlight. Farmers from Sagar 
taluk were reportedly caught entering the protected area with country-
made weapons, leading to their arrest and subsequent bail. This 
incident has triggered tension between local communities and forest 
authorities, raising questions about enforcement, conservation, and 
livelihood conflicts around protected areas. 

Sanctuary at a Glance: Where Nature and Biodiversity Thrive 

  Sharavathi Lion-Tailed Macaque Wildlife Sanctuary: A Biodiversity Treasure Under Strain 
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Located in the Sharavathi River Valley in Shivamogga district, Karnataka, the Sharavathi Lion-Tailed 
Macaque Wildlife Sanctuary is a vital ecological zone that forms part of the globally significant Western 
Ghats, a UNESCO World Heritage Site. 

 Area: Spanning approximately 431.23 sq. km, the sanctuary includes the Linganamakki Reservoir, 
which alone covers 124 sq. km. 

 Formation: It was established by merging the former Sharavathi Valley Wildlife Sanctuary, the 
Aghanashini Lion-Tailed Macaque Conservation Reserve, and adjacent reserve forests. 

 Boundaries: The sanctuary shares its southwestern border with Mookambika Wildlife Sanctuary, 
enhancing its ecological connectivity. 

Diverse Terrain and Rich Vegetation: 

The sanctuary’s terrain is highly varied, ranging in elevation from 94 meters to 1102 meters, creating 
multiple microhabitats. The region is home to tropical evergreen, semi-evergreen, moist deciduous 
forests, and stretches of grasslands and savannas. 

Flora: The forests are densely packed with native and ecologically significant tree species such as: 

 Dhoopa (Canarium strictum) 

 Gulmavu (Mangifera indica) 

 Surahonne, Mavu, Nandi, and many others. These trees are critical not only for biodiversity but also 
for supporting local forest-based livelihoods and traditional knowledge systems. 

Faunal Richness: Home of the Lion-Tailed Macaque 

The sanctuary is renowned for being a critical refuge for the endangered lion-tailed macaque (Macaca 
silenus), a primate endemic to the Western Ghats and classified as Endangered by the IUCN. This species 
is known for its distinctive silver-white mane and arboreal lifestyle, depending entirely on undisturbed 
rainforests for survival. 

Other notable wildlife includes: 

 Big Cats: Tiger, Leopard, and Wild Dog (Dhole) 

 Ungulates: Spotted Deer, Sambar, Barking Deer, and Mouse Deer 

 Carnivores: Jackal, Sloth Bear, and Wild Pig 

 Primates & Arboreal Mammals: Common Langur, Bonnet Macaque, and the Malabar Giant 
Squirrel 

Conservation Importance and Ecological Role: 

 The sanctuary serves as a key biodiversity corridor, linking various protected areas of the Western 
Ghats. 

 It supports watershed services crucial for the Sharavathi River, which feeds major hydroelectric 
projects like the Sharavathi Hydroelectric Project. 

 The area also plays a vital role in carbon sequestration, climate regulation, and monsoon 
dynamics of peninsular India. 

Way Forward: Balancing Conservation with Community Interests 

Whie the sanctuary is a haven for wildlife, it also borders human-inhabited landscapes where traditional 
farming and forest use practices exist. The recent conflict underlines the urgent need for participatory 
conservation models where local communities are integrated into protection efforts. 
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Eco-development initiatives, community-managed buffer zones, and alternative livelihood options 
such as eco-tourism or non-timber forest products collection can help reduce friction and create win-win 
solutions. 

Final Thought: 

The Sharavathi Lion-Tailed Macaque Wildlife Sanctuary is not just a protected forest—it is a living 
laboratory of evolution, a climate stabilizer, and a cultural landscape. As pressures from both human 
activities and climate change grow, this sanctuary stands as a critical stronghold for India’s biodiversity 
and a test of how wisely we choose to preserve our natural heritage. 

 
 

 

Context: A recent herpetofaunal survey at Periyar Tiger Reserve (PTR) 
has brought exciting news for conservationists and wildlife enthusiasts. The 
study uncovered five previously unrecorded amphibian species and three 
new reptile species, further highlighting the incredible biodiversity of this 
protected area nestled in the Western Ghats. 

Location and Landscape: 

 The Periyar Tiger Reserve, named after the Periyar River, is located 
in the Idukki district of central Kerala, near the border with Tamil Nadu. Spread across 
approximately 777 square kilometers, the reserve lies in the Cardamom and Pandalam Hills, 
forming a part of the Western Ghats, a UNESCO World Heritage Site and one of the world’s eight 
"hottest hotspots" of biological diversity. 

 At the heart of PTR lies the Periyar Lake, formed in 1895 by constructing the Mullaperiyar Dam 
across the Periyar River to divert water to Tamil Nadu. The reserve’s terrain is hilly and undulating, 
with elevations reaching up to 2016 meters at Kottamala, the highest peak in the region. 

PTR also acts as a watershed for two major rivers of Kerala — the Periyar and the Pamba. 

Rich Habitat and Vegetation: 

The reserve is a mosaic of lush ecosystems, comprising: 

 Tropical evergreen forests 

 Semi-evergreen forests 

 Moist deciduous forests 

 Transitional evergreen fringes 

 Montane grasslands 

 Eucalyptus plantations 

The flora of the reserve includes towering teak, rosewood, jamun, bamboo, mango, jacaranda, tamarind, 
terminalia, and vibrant royal poinciana trees. The forest’s layered canopy and rich undergrowth support 
countless microhabitats and rare plant species. 

Diverse Wildlife: 

Periyar is a haven for a wide variety of fauna, with species ranging from large mammals to rare birds and 
amphibians: 

 Flagship species: Bengal Tiger, Asian Elephant, Indian Gaur, and Wild Dog 

 

  Periyar Tiger Reserve: A Jewel of Kerala’s Wilderness 
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 Deer species: Sambar, Mouse Deer, and Barking Deer (Dhole) 

 Elusive residents: Nilgiri Tahr, found occasionally in the higher altitudes 

Primates in the reserve include five prominent species: 

 Lion-tailed macaque (endangered) 

 Nilgiri langur 

 Gee’s golden langur 

 Bonnet macaque 

 Common langur 

Bird lovers can spot over 260 species, including Malabar grey hornbill, Great hornbill, kingfishers, 
woodpeckers, and various migratory species that flock to the lake and wetlands seasonally. 

Tribal Communities and Conservation: 

The reserve is also home to indigenous tribes like the Mannans and Palians, who coexist with the forest and 
contribute to its conservation through eco-development programs. These communities have deep-rooted 
knowledge of the forest and are often involved in eco-tourism, guiding, and conservation efforts. 

Conservation and Tourism: 

Established as a Tiger Reserve in 1982 under Project Tiger, PTR plays a pivotal role in conserving India's 
dwindling tiger population. It also serves as a major hub for eco-tourism, attracting visitors for boat safaris, 
trekking, bamboo rafting, and nature education. 

Efforts are continuously made to balance tourism with ecological sensitivity, involving scientific 
management, habitat restoration, and community participation. 

Conclusion: 

The discovery of new species in Periyar is a reminder of the undiscovered wonders hidden in India's forests. 
As climate change and habitat loss continue to threaten biodiversity, reserves like Periyar stand as living 
laboratories and sanctuaries, showcasing the importance of conservation, ecological balance, and 
sustainable coexistence. 
 

  
15  

 

Context: A massive wildfire recently broke out near the main town of Chios 

Island, prompting an urgent response from over 100 firefighters. They were 

supported by water-dropping helicopters and firefighting aircraft as they 

battled to contain the flames. The fire threatened not only the island’s natural 

beauty but also its historic villages and important agricultural areas. 

Discovering Chios: Greece’s Mastic Treasure 

Located in the eastern Aegean Sea, just 8 kilometers off the western coast of Turkey, Chios is the fifth-

largest Greek island, covering an area of 842.29 square kilometers. It stretches about 50 km in length 

and ranges from 13 to 24 km in width, making it a substantial and diverse island in terms of geography and 

culture. 

Geography and Natural Beauty: 

  Chios Island: Greece’s Enchanting Gem of the Aegean 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  222 
 
Freedom UPSC with Dhananjay Gautam 

Page No 
Download Our Application 

The island is dominated by a north-south mountain range, with its highest point being Mount Pelinaíon, 

standing at 1,297 meters. Chios is admired for its lush greenery, crystal-clear beaches, and well-

preserved medieval villages, some of which date back to the Byzantine era. 

Chios Town: The Island’s Beating Heart 

The capital, Chios Town, is the administrative and cultural hub of the island. It’s a blend of modern life and 

ancient charm, offering everything from historic mansions to vibrant marketplaces and museums. It also 

serves as a gateway to explore the rest of the island’s treasures. 

The Mastic Island: 

 Chios is famously known as "The Mastic Island", thanks to its exclusive production of mastic gum 

— a resin harvested from the mastic tree, which only grows naturally in the southern part of Chios. 

This unique product, used in foods, cosmetics, and medicine, has earned the island a UNESCO 

Intangible Cultural Heritage recognition. 

A Legacy of Culture and History: 

 Chios boasts a rich historical lineage, with evidence of settlement going back to the Neolithic Age. It 

is often cited as the birthplace of Homer, the legendary author of The Iliad and The Odyssey. The island 

has also produced many Greek writers, philosophers, and politicians over the centuries. 

You can still admire well-preserved Byzantine churches, medieval fortresses, and mansion-lined 

villages that whisper tales of a powerful past. Villages like Mesta, Pyrgi, and Olympoi are known for their 

distinctive architecture and historical resilience. 

Did You Know? 

 Chios was once a major naval power in the Aegean during classical antiquity. 

 The island played a significant role during the Greek War of Independence, and the Chios Massacre 

of 1822 left a profound impact on European consciousness, inspiring artists like Eugène Delacroix. 

 Mastic from Chios has been used since ancient Greek and Roman times and was even considered a 

royal delicacy in Byzantine and Ottoman courts. 

Conclusion: 

Whether for its natural splendor, historical depth, or unique cultural identity, Chios Island remains one 

of the most captivating destinations in Greece. Despite facing challenges like the recent wildfire, its spirit 

endures — rooted deeply in the past and blossoming into a vibrant future. 

 

 

 

Context: Recent events have placed Qatar at the center of global attention after Iran 
launched missile strikes targeting the Al-Udeid Air Base, the largest U.S. military 
installation in West Asia. This significant development has heightened geopolitical 
tensions in the Gulf region, reinforcing the strategic importance of Qatar on the 
world stage. 

Geopolitical and Political Overview: 

  Qatar in the News: Rising Tensions in the Gulf Region 
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 Location: Qatar is a peninsula situated on the western coast of the Arabian Gulf (Persian Gulf), 

giving it a key maritime position in the region. 

 Land Borders: The country shares its only land border with Saudi Arabia, emphasizing its 

dependence on maritime routes and international airspace. 

 Maritime Neighbors: Qatar has sea boundaries with Iran, the United Arab Emirates, and Bahrain, 

placing it in a highly sensitive and strategic maritime corridor. 

 Capital City: Doha, a rapidly growing urban hub known for its modern skyline and political influence. 

Geographical Characteristics: 

 The country's terrain is largely flat and arid, with minimal elevation changes. 

 Northern Qatar features low carbonate hills and rocky outcrops near the Dukhan area, known for 

its oil reserves. 

 In the southeast, the desert landscape transitions into spectacular sand dunes, especially near Umm 

Said (Ummsaieed) and the Khor Al Adaid (Inland Sea)—a UNESCO-recognized natural reserve. 

 No permanent rivers or lakes exist in Qatar; the primary sources of freshwater are groundwater 

extraction and desalination, supplemented by rare rainfall. 

Additional Insights: 

 Al-Udeid Air Base, located southwest of Doha, is not only a critical asset for the United States but also 

plays a vital role in coalition operations in the Middle East, including surveillance, logistics, and 

aerial missions. 

 Qatar is one of the world's richest countries per capita, thanks to its vast reserves of natural gas 

and oil. 

 The nation is home to the third-largest natural gas reserves globally and is a leading exporter of 

liquefied natural gas (LNG). 

Conclusion: With its strategic location, vast energy resources, and role as a diplomatic mediator, Qatar 

continues to be a key player in the evolving dynamics of West Asian politics. As regional tensions rise, the 

global spotlight remains fixed on this small yet influential Gulf nation. 

 

 
 

Context: On June 25, 2025, India and South Africa signed crucial 
agreements focused on submarine cooperation, during the 9th Joint 
Defence Committee (JDC) meeting held in South Africa. This development 
highlights the growing depth of India–Africa defence relations, 
particularly in the realm of maritime security and underwater 
capabilities. 

South Africa: Key Partner at the Southern Tip of Africa 

Political Capital Structure: 

South Africa is unique for having three capital cities, each serving a 
different function: 

  India and South Africa Strengthen Naval Ties with Submarine Cooperation Pact 
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 Pretoria – Administrative Capital 

 Cape Town – Legislative Capital 

 Bloemfontein – Judicial Capital 

Geographical Location: 

 Southernmost country on the African continent 

 Shares land borders with: 

o Namibia to the northwest 

o Botswana and Zimbabwe to the north 

o Mozambique and Eswatini to the northeast and east 

 Lesotho, a landlocked country, is entirely surrounded by South African territory 

 Maritime boundaries include the Indian Ocean (southeast) and the Atlantic Ocean (southwest) 

Geographical and Natural Wealth: 

Mineral Riches: 

South Africa is renowned for its abundant natural resources, including: 

 Gold, coal, iron ore, manganese, nickel, antimony, and gem diamonds 

 In 2022, it was the world’s leading producer of chromite ore, crucial in stainless steel production 

Major Rivers: 

 Orange River: South Africa's longest river, flows westward into the Atlantic Ocean 

 Limpopo River: Flows eastward, crosses the Tropic of Capricorn twice, and empties into the Indian 
Ocean 

Mountain Range: 

 Drakensberg Mountains: The highest mountain range in Southern Africa, known for its dramatic 
cliffs, rich biodiversity, and cultural significance with ancient San rock art 

Additional Insight: Strategic Importance: 

South Africa’s position between two major oceans makes it a key maritime gateway for global trade. Its 
growing defence collaboration with India reflects shared interests in: 

 Combating piracy and illegal fishing 
 Securing sea lanes of communication 
 Enhancing joint naval exercises and technology transfer 

 

 

 

  

Context: The Iliamna Volcano in southwest Alaska has recently drawn 
attention from geologists and disaster monitoring agencies following a series of 
earthquakes detected near its slopes and satellite images hinting at renewed 
underground activity. Though currently classified as dormant, these 
developments have fueled speculation that the snow-cloaked stratovolcano 
may be reawakening after nearly a century and a half of silence. 

About Iliamna Volcano: Alaska’s Icy Giant 

  Alaska’s Iliamna Volcano Shows Signs of Activity After Long Dormancy 
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Nestled in the Chigmit Mountains, within the boundaries of Lake Clark National Park and Preserve, 
Mount Iliamna towers at 10,016 feet (3,053 meters) above Cook Inlet, making it one of the most 
prominent peaks in the region. 

Classified as a stratovolcano, Iliamna is known for its steep profile, ice-covered flanks, and the presence 
of multiple peaks forming a rugged 5-kilometer-long ridgeline. Its structure includes: 

 Andesite lava flows 

 Pyroclastic deposits 

 A foundation of Jurassic-era granite 

The summit and upper slopes are heavily glaciated, with numerous glaciers, including the Umbrella 
Glacier, radiating from the peak. Over time, large avalanches have deposited significant debris, especially 
along the volcano's southwestern flank. 

Though the last confirmed eruption dates back to 1876, Iliamna has displayed intermittent signs of 
geothermal activity, including fumarolic steam emissions and minor seismic activity, indicating a 
persistent but low-level magmatic heat source. 

What Makes Stratovolcanoes Unique? 

Stratovolcanoes, also called composite volcanoes, are among the most powerful and dangerous types of 
volcanoes on Earth. Unlike broad, gently sloping shield volcanoes, stratovolcanoes are: 

 Tall and conical 

 Built up through alternating layers of lava flows, ash, and rock fragments 

 Frequently associated with explosive eruptions 

They typically form in subduction zones—where one tectonic plate dives beneath another—and are 
prevalent along the Pacific Ring of Fire, the world's most volcanically active region. 

Key characteristics of stratovolcanoes: 

 Primarily erupt andesitic or dacitic magma, which is cooler and more viscous than basalt 

 Viscosity traps volcanic gases, building high internal pressure that can lead to violent eruptions 

 Their summits often feature a small crater, which may contain a lava dome, glacial ice, or a volcanic 
lake during dormant phases 

Stratovolcanoes make up around 60% of Earth’s volcanoes, and include world-famous peaks like Mount 
Fuji (Japan), Mount Vesuvius (Italy), Mount St. Helens (USA), and Mount Krakatoa (Indonesia). 

What’s Happening at Iliamna? 

Recent observations indicate: 

 A spike in shallow earthquakes beneath the volcano 

 Satellite thermal imagery revealing heat anomalies near the summit 

 Continuous fumarolic activity suggesting sub-surface movement of magma or steam 

While these signs do not yet confirm an imminent eruption, they are being closely monitored by the 
Alaska Volcano Observatory (AVO). The current alert level remains normal, but any further changes in 
seismic or gas emissions could prompt elevated warnings. 

Did You Know? 

Despite being covered in ice year-round, Iliamna is not classified as a "glacier-covered volcano" because of 
its consistent geothermal emissions, which prevent the formation of permanent ice domes at its summit. 
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Conclusion: A Watchful Eye on a Sleeping Giant 

The Iliamna Volcano, dormant for nearly 150 years, is once again on scientists' radar. While it may not erupt 
tomorrow, the recent uptick in activity is a reminder of the unpredictable nature of stratovolcanoes, 
especially those within the volatile Pacific Ring of Fire. 
 

 

 

Context: In a remarkable breakthrough, scientists have uncovered a buried 
ancient forest beneath the rugged terrain of the Falkland Islands—a 
landscape better known for sheep pastures and seabird colonies. This 
prehistoric ecosystem is believed to have thrived long before humans or 
domesticated animals arrived, offering rare insights into the islands’ ecological 
past and adding a fascinating chapter to its already rich natural history. 

Geography and Location: A Remote Archipelago in the South Atlantic 

Often referred to as the Malvinas Islands (by Argentina), the Falkland Islands are an internally self-
governing British Overseas Territory located in the South Atlantic Ocean, approximately 480 km 
northeast of Cape Horn, near the southern tip of South America. 

 Comprising two major islands—East Falkland and West Falkland—along with over 770 smaller 
islets, the islands are separated by the Falkland Sound. 

 They lie in both the Southern and Western Hemispheres. 

 The total area of the territory is around 12,173 square kilometers. 

 Stanley, the capital, is located on East Falkland and serves as the main port and administrative 
center. 

Climate and People: 

The Falklands experience a cool temperate oceanic climate, notable for mild temperatures, strong winds, 
and low seasonal extremes. Snowfall can occur in winter, but it is rarely heavy. 

 The population is primarily English-speaking, with the majority being Falklanders of British and 
African-Irish descent (around 88% of the total population). 

 The population is small, numbering around 3,500, with most residents living in Stanley or smaller 
settlements across the islands. 

Economic Activities: From Sheep to the Sea 

Historically, the economy of the Falkland Islands was driven by sheep farming, especially for wool exports. 
However, in recent decades, the economy has diversified, focusing more on: 

 Fishing, particularly squid and Patagonian toothfish, which are exported globally 

 Tourism, drawing nature lovers, cruise ships, and history enthusiasts 

 Oil exploration, although its development remains limited due to political sensitivities 

The Falkland pound is the official currency, pegged 1:1 with the British pound sterling. 

Political Status and Historical Disputes: 

The sovereignty of the islands has long been a source of contention between the United Kingdom and 
Argentina. 

  Falkland Islands: Unearthing Ancient Secrets from a Remote British Territory 
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 The islands were reclaimed by Britain in 1833, but Argentina continues to claim them as part of its 
national territory. 

 In April 1982, Argentine troops invaded the islands, triggering the Falklands War. The conflict 
ended in June 1982 with a British victory, and sovereignty was restored. 

 Despite Argentina’s continued diplomatic pressure, the majority of Falklanders support remaining 
under British rule. 

 In a 2013 referendum, 99.8% of voters chose to stay a British overseas territory. 

Governance and Administration: 

 The islands are self-governing, with executive power vested in the British Crown. 

 A governor, appointed by the UK, represents the monarchy. 

 Local governance is carried out by an elected Legislative Assembly. 

 The Falklands government also manages nearby British overseas territories, including South 
Georgia and the South Sandwich Islands, which lie 1,100 to 3,200 km southeast of the archipelago. 

A Sanctuary of Biodiversity: 

The Falkland Islands are a biodiversity hotspot, particularly for marine and seabird life. They are home to: 

 Five species of penguins, including the iconic King penguin 

 Sea lions and elephant seals 

 Numerous species of albatrosses and other seabirds 

This unique ecology draws wildlife researchers and eco-tourists from around the world. Several islands have 
been designated as Important Bird Areas (IBAs). 

Final Thoughts: Where Nature and History Intertwine 

From its rugged natural beauty and untamed wildlife to its layered geopolitical past, the Falkland 
Islands stand as a compelling fusion of raw nature, colonial legacy, and scientific intrigue. With the recent 
discovery of an ancient forest, the archipelago once again reminds us that even the most remote corners of 
the world can hold secrets that reshape our understanding of Earth's history. 

 
 

 

Context: In a proud moment for India's natural history, Salkhan Fossil 
Park, located in Sonbhadra district of Uttar Pradesh, has been officially 
included in UNESCO’s Tentative List of World Heritage Sites. This 
recognition highlights the park’s extraordinary paleontological 
significance, making it a potential global geo-heritage site of international 
repute. 

Where Earth’s Ancient Past Comes Alive: 

Also referred to as Sonbhadra Fossils Park, Salkhan Fossil Park is nestled within the lush expanse of the 

Kaimoor Wildlife Sanctuary, and is part of the Vindhyan mountain range, a region rich in biodiversity and 

geological history. 

What makes the park exceptional is its fossil record dating back approximately 1.4 billion years, offering 

a rare glimpse into Earth’s Mesoproterozoic Era—a time long before complex life forms evolved. 

  Salkhan Fossil Park: India’s Ancient Treasure Joins UNESCO’s Tentative List 
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Home to Earth's Oldest Lifeforms: 

At the heart of the park's geological importance is its extraordinary collection of stromatolites—layered bio-

chemical structures formed by cyanobacteria, commonly known as blue-green algae. These organisms are 

some of the earliest life forms on Earth and played a pivotal role in shaping the planet's atmosphere. 

 The site hosts diverse stromatolite formations, ranging from domal to columnar shapes, preserved 

in ancient rock beds. 

 These fossilized microbial mats are not only older than those at Shark Bay (Australia) and 

Yellowstone (USA), but also represent some of the best-preserved examples of early life on Earth. 

A Glimpse into the Great Oxidation Event: 

One of the park's most scientifically significant aspects is its direct connection to the Great Oxidation Event 

(GOE)—a pivotal moment in Earth’s history when photosynthetic microbes began releasing oxygen into the 

atmosphere. 

 The Proterozoic stromatolites found here capture a moment when life transformed Earth's 

environment, setting the stage for the evolution of complex organisms. 

 These ancient fossils help researchers understand how microbial activity altered the planet’s 

atmospheric and oceanic chemistry nearly a billion years ago. 

Geological Significance and Global Recognition: 

The International Union for Conservation of Nature (IUCN) has identified the site as a key area of geo-

heritage interest, specifically under the theme “Evolution of Life” in its 2020 Guidelines for 

Geoconservation in Protected and Conserved Areas. 

 The diversity in fossil structures provides valuable insight into varying ancient environmental 

conditions such as water depth, sediment levels, and wave activity. 

 It serves not only as a research hotspot but also as a natural classroom for students and geologists 

studying Earth’s evolutionary timeline. 

Moving Toward UNESCO World Heritage Status: 

Being placed on UNESCO’s Tentative List is the first formal step toward achieving full World Heritage 

Site recognition. If selected, Salkhan Fossil Park would join a prestigious list of globally celebrated natural 

sites and receive enhanced protection, global awareness, and ecotourism development opportunities. 

Conclusion: A Window to Earth’s Distant Past 

Salkhan Fossil Park is more than just a collection of ancient rocks—it's a living monument to the origins 

of life on our planet. As India moves forward in preserving its geo-heritage and natural wonders, the park 

stands as a symbol of scientific heritage, bridging the ancient past with modern conservation. 

Its recognition by UNESCO not only elevates its status on the world stage but also underscores the need to 

safeguard Earth's earliest biological records for future generations. 
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Context: In a groundbreaking scientific breakthrough, researchers have 
confirmed that rocks from the Nuvvuagittuq Greenstone Belt in Quebec, 
Canada, are approximately 4.16 billion years old. This makes them some 
of the oldest known rocks on Earth, surpassing previous estimates and 
rivaling formations like the Acasta Gneiss Complex (about 4 billion years 
old). 

This extraordinary age was confirmed using two independent radiometric dating techniques, which track 
the decay of radioactive isotopes to determine geological timelines. 

What is the Nuvvuagittuq Greenstone Belt? 

Located on the eastern shore of Hudson Bay in the Nunavik region of Quebec, the Nuvvuagittuq 
Greenstone Belt is a small but incredibly important zone of ancient geological formations. These rocks are 
believed to have formed during the planet’s Hadean Eon, just a few hundred million years after the Earth 
formed about 4.5 billion years ago. 

This region holds vital clues to the Earth’s early crustal development, especially since most of the planet’s 
original rocks were recycled or destroyed by tectonic activity, volcanism, and erosion. 

Why Are These Rocks So Important? 

 Rocks older than 4 billion years are extremely rare, making any discovery of such age 
scientifically invaluable. 

 The Nuvvuagittuq rocks offer insights into early Earth processes, including the formation of the 
first continental crust, mantle dynamics, and the conditions under which life may have 
originated. 

 Some researchers even suggest that chemical signatures in these rocks may hint at early microbial 
life, though this remains a subject of debate. 

Cultural and Environmental Significance: 

The site lies on Inuit tribal lands near Inukjuak, and is governed by the Pituvik Landholding Corporation. 
In light of: 

 Environmental degradation from previous research, 

 Concerns over unauthorized sale of rock samples, and 

 The need to protect their heritage, 

the local Inuit community has restricted further sampling. Instead, they are seeking to collaborate with 
scientists to establish a provincial park that will protect the area while allowing responsible scientific 
exploration. 

This approach aims to balance conservation with discovery, setting a model for ethical research 
practices in indigenous and ecologically sensitive regions. 

Ultramafic Rocks: The Earth’s Deep Origins 

The Nuvvuagittuq Belt includes ultramafic rocks, which are: 

 Rich in magnesium (MgO) and iron (FeO), 

 Low in silica, 

  Nuvvuagittuq Greenstone Belt: A Glimpse Into Earth’s Earliest History 
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 Dark-colored, and 

 Typically composed of over 90% mafic minerals. 

These rocks are closely related to the Earth’s mantle composition and are found in orogenic belts—regions 
shaped by mountain-building tectonic events. 

Studying ultramafic rocks helps geologists understand: 

 Mantle dynamics, 

 Plate tectonics, and 

 The formation of early crust and oceanic plates. 

Did You Know? 

 The term "Greenstone Belt" refers to regions composed largely of metamorphosed volcanic and 
sedimentary rocks, often rich in gold and other minerals. 

 The Nuvvuagittuq Belt may contain chemical signatures linked to hydrothermal activity, similar to 
that found around modern deep-sea vents, where life is thought to possibly have originated. 

 Earth’s early history is often called the “dark age” of geology because so few rocks from that time 
survive—making every such discovery a window into our planet’s infancy. 

Conclusion: Unearthing the Secrets of Earth's Birth 

The Nuvvuagittuq Greenstone Belt stands as a natural time capsule, preserving the geological secrets of 
a time long before continents, oceans, or life as we know it. As science advances, and with the respectful 
collaboration of local Indigenous communities, this ancient terrain could unlock the deepest chapters of 
Earth’s history—from planet formation to early life. 
 

 

   

Context: Japan, with its capital Tokyo, is once again making headlines as 

earthquakes continue to shake its island chain, a reminder of the 

nation’s location along the volatile Pacific Ring of Fire. Despite these 

challenges, Japan remains a symbol of resilience, innovation, and 

cultural richness. 

Political and Maritime Overview: 

Located off the eastern coast of Asia, Japan is a sovereign island 

nation comprised of four major islands: 

 Honshu – the largest and most populous, 

 Hokkaido – to the north, known for its snowy landscapes, 

 Kyushu – in the southwest, rich in historical sites and hot springs, 

 Shikoku – the smallest, famed for its scenic beauty and temples. 

Maritime Borders of Japan include: 

 East – the vast Pacific Ocean, 

 North – the Sea of Okhotsk, 

  Japan in the News: Land of Islands, Volcanoes, and Vibrant Resilience 
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 West – the Sea of Japan (also referred to as the East Sea), 

 Southwest – the East China Sea. 

Japan has one of the world’s most advanced maritime defense strategies, given its location and strategic 

importance in the Indo-Pacific region. 

Geography and Natural Wonders: 

Japan’s geography is defined by its rugged terrain, volcanoes, and beautiful landscapes: 

 Highest Peak: Mount Fuji (3,776 meters), an iconic stratovolcano and sacred symbol of Japan. 

 Major Rivers: 

o Shinano River – the longest river in Japan, 

o Tone River – crucial for irrigation and hydroelectric power, 

o Kiso River – known for its scenic valleys. 

Japan's natural beauty includes dense forests, hot springs (onsen), and thousands of small islands 

stretching from the Kurils to the Ryukyus. 

Frequent Natural Hazards: Living with Earthquakes 

Japan lies on the convergence of four tectonic plates, making it one of the most seismically active 

countries on Earth. The nation faces: 

 Frequent earthquakes, including undersea quakes that can trigger tsunamis, 

 Volcanic eruptions, especially from peaks like Sakurajima, Asama, and Fuji, 

 Typhoons, particularly during the late summer and early autumn. 

Despite these hazards, Japan has developed world-leading disaster preparedness systems, with strict 

building codes, early warning technologies, and community drills that have saved countless lives. 

Did You Know? 

 Japan is home to over 100 active volcanoes, accounting for 10% of the world's active volcanoes. 

 Tokyo is one of the world’s most populous metropolitan areas, with over 37 million people in its 

urban agglomeration. 

 Japan's bullet trains (Shinkansen) can withstand strong earthquakes and stop safely in seconds. 

Conclusion: Harmony Between Nature and Innovation 

Japan is a nation where ancient traditions blend seamlessly with cutting-edge technology. While natural 

hazards like earthquakes are part of daily life, the country continues to lead the world in engineering, 

resilience, and innovation. As Japan remains in the global spotlight, it stands not only as a land shaped by 

nature but as one that constantly adapts and thrives amidst it. 
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GS Paper 2 – Health 

 

Context: A growing number of rare disease patients in India are calling on 
the government to invoke compulsory licensing provisions under the Indian 
Patents Act, 1970, in a desperate effort to gain access to affordable and often 
life-saving treatments. 

What is Compulsory Licensing? 

Compulsory licensing (CL) is a legal mechanism outlined in Section 84 of the Indian Patents Act, 1970, 
allowing the manufacture and sale of a patented product or process by someone other than the patent 
holder—without their consent—under specific conditions. 

It serves as a vital tool to balance public health needs with intellectual property rights. A compulsory license 
may be issued three years after a patent is granted if any of the following conditions are met: 

 The patented drug is not available to the public at a reasonable price. 

 The public's needs are not being adequately met. 

 The patent is not being utilized effectively within Indian territory. 

This provision plays a crucial role in ensuring access to essential medicines, especially when high prices 
create barriers for the most vulnerable populations. 

India’s Progressive Patent Framework: 

India's legal framework has historically supported affordable healthcare through innovative patent 
policies: 

 Initially, the Patents Act of 1970 recognized only process patents, enabling Indian companies to 
develop affordable generic alternatives. This led to India's reputation as the "Pharmacy of the 
World". 

 Section 3(d) of the Act discourages "evergreening", a practice where pharmaceutical companies 
make minor changes to extend patent life and delay generics. 

 India allows both pre-grant and post-grant opposition to challenge questionable patents, enhancing 
transparency and public interest protections. 

International Obligations and Flexibilities: 

As a WTO member, India is bound by the TRIPS Agreement (Trade-Related Aspects of Intellectual 
Property Rights). This agreement mandates product and process patents but includes flexibilities for public 
health emergencies. 

The Doha Declaration on TRIPS and Public Health (2001) affirmed that: 

 Public health concerns, including rare diseases, can justify the use of compulsory licensing. 

 An emergency is not a prerequisite for issuing a CL. 

 Nations have the sovereign authority to define their own grounds for licensing. 

 The patent holder is entitled to adequate remuneration, based on the economic value of the license. 

A 2003 waiver (made permanent in 2017) enables countries to import affordable drugs produced under 
compulsory licenses from other nations, thereby supporting global access to essential medicines. 

Understanding Rare Diseases: 

  Rising Demand for Compulsory Licensing in India: A Lifeline for Rare Disease Patients 
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Rare diseases, also called orphan diseases, are conditions that affect a very small segment of the 
population—often less than 1 in 2,000 individuals. They typically exhibit: 

 Low prevalence 

 Limited research 

 Scarce or non-existent treatment options 

There are over 7,000 known rare diseases globally, but fewer than 5% have approved treatments, 
according to the World Health Organization (WHO). 

Due to the high cost of orphan drugs, many patients—especially in developing countries—remain 
untreated. 

India’s Efforts for Rare Disease Management: 

India has launched several initiatives to support individuals suffering from rare diseases: 

 National Policy for Rare Diseases (NPRD), 2021: Offers financial aid up to ₹50 lakh for treatment 
at designated Centres of Excellence (CoEs). 

 Digital Crowdfunding Portal: Allows individual donors to contribute to patient care, directly 
selecting both CoE and patient for targeted support. 

 Rare Disease Funds: Each CoE manages its own fund, utilized with appropriate approvals for patient 
treatment. 

 PLI Scheme for Pharmaceuticals: The Department of Pharmaceuticals offers incentives under the 
Production Linked Incentive (PLI) Scheme to encourage domestic manufacturing of orphan 
drugs, reducing dependence on costly imports. 

The Urgent Case for Compulsory Licensing in Rare Diseases: 

For many patients with rare diseases, time is running out. The cost of treatment for some conditions can run 
into crores of rupees annually, making it impossible for most families to afford without intervention. 
Moreover, global pharma companies often do not launch these therapies in India due to low commercial 
incentive, despite high unmet need. 

Compulsory licensing, in such cases, emerges as a moral and legal imperative, especially when: 

 The patent holder is not supplying the drug in India. 

 The prices are exorbitantly high and unaffordable. 

 No domestic manufacturing or technology transfer has been initiated. 

Global Examples and Precedents: 

India issued its first compulsory license in 2012 to Natco Pharma for the cancer drug Nexavar, originally 
priced at 2.8 lakh per month. Natco offered it at just ₹8,800, demonstrating the life-saving impact of CL. 

Countries like Brazil, Thailand, and South Africa have also used compulsory licenses to improve access to 
critical medicines. 

Conclusion: A Call for Equity in Healthcare 

As rare disease patients in India continue their fight, invoking compulsory licensing could pave the way 
for greater access, affordability, and justice in healthcare. It’s a lifesaving policy tool that needs stronger 
political will, faster decision-making, and active public support to ensure that no life is lost due to the 
inaccessibility of medicine. 
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Context: Tourette Syndrome (TS) is a neurodevelopmental disorder 
characterized by sudden, repetitive, and involuntary movements or 
vocalizations, known as tics. These tics can vary widely in type, intensity, and 
frequency, often creating challenges in daily life, especially in social and 
academic settings. 

The condition typically begins in childhood, most often between the ages of 2 
and 15, with an average onset around 6 years of age. It affects between 0.3% and 1% of the global 
population, and is three to four times more common in boys than in girls. 

Types of Tics: From Subtle to Severe 

Tics seen in Tourette Syndrome are broadly categorized as motor and vocal, and further divided into simple 
and complex types: 

 Simple Motor Tics: Involve quick, brief movements such as eye blinking, shoulder shrugging, facial 
grimacing, or head jerking 

 Simple Vocal Tics: Include throat-clearing, sniffing, grunting, or barking sounds 

 Complex Motor Tics: Feature more coordinated and deliberate actions like jumping, bending, or 
touching objects repeatedly 

 Complex Vocal Tics: May include repeating others’ words (echolalia), repeating one’s own words 
(palilalia), or in rare cases, uttering socially inappropriate words (coprolalia) 

These tics often intensify with stress, anxiety, or excitement and tend to lessen during calm, focused 
activities. Interestingly, they diminish during light sleep and disappear during deep sleep. 

A Closer Look at Associated Conditions: 

Tourette Syndrome rarely appears alone. It often coexists with a range of other neurodevelopmental or 
psychiatric disorders, such as: 

 Attention Deficit Hyperactivity Disorder (ADHD) 

 Obsessive Compulsive Disorder (OCD) 

 Anxiety and Depression 

 Learning Disabilities 

 Autism Spectrum Disorder (ASD) 

These overlapping conditions can make diagnosis and treatment more complex, requiring multidisciplinary 
intervention. 

Is There a Cure? 

There is currently no definitive cure for Tourette Syndrome, but a combination of therapies and 
medication can help manage symptoms and improve quality of life. Treatment is typically personalized 
based on the severity of tics, their impact on daily life, and the presence of comorbid conditions. 

Common Treatments Include: 

 Cognitive Behavioural Therapy (CBT): Especially a specialized form known as CBIT 
(Comprehensive Behavioral Intervention for Tics) has shown notable effectiveness 

  Understanding Tourette Syndrome: A Neurological Puzzle 
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 Medication: Such as antipsychotics, alpha-adrenergic agonists, and stimulants in cases with 
comorbid ADHD 

 Behavioral Therapy: Helps patients recognize and manage tics 

 Supportive Interventions: Including school accommodations, family counseling, and social skills 
training 

In rare, severe cases, deep brain stimulation (DBS) may be considered, though this is typically reserved for 
individuals who do not respond to conventional treatment. 

Emerging Research and Outlook: 

Advances in genetic studies and neuroimaging are shedding light on the underlying causes of Tourette 
Syndrome, pointing to abnormalities in dopamine regulation and specific circuits in the brain, 
particularly involving the basal ganglia and frontal cortex. 

Recent studies are also exploring the role of the gut-brain axis, inflammation, and even autoimmune 
responses—like PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with 
Streptococcal infections)—in the manifestation of tics. 

Final Thoughts: Living with Tourette Syndrome: 

While Tourette Syndrome presents unique challenges, many individuals lead fulfilling, successful lives 
with the right support. Raising public awareness, promoting early diagnosis, and ensuring inclusive 
education and workspaces are vital steps in reducing stigma and enhancing life quality. 

With continued research and compassionate care, the future for those with Tourette Syndrome is brighter 
than ever. 

 

  
16  

 

Context: The World Health Organization (WHO) has released the 10th 
edition of its Global Tobacco Epidemic Report, evaluating the global response 
to tobacco use since the launch of the MPOWER strategy in 2008. This 
milestone edition reflects both significant progress and pressing challenges in 
the ongoing fight against tobacco-related harm. 

Global Impact: MPOWER Strategy Reaches Over 6 Billion Lives 

The report highlights that over 6.1 billion people—nearly 80% of the world's population—are now 
protected by at least one of the MPOWER tobacco control measures. Since 2007, 155 countries have 
adopted at least one of these six evidence-based strategies: 

 M: Monitor tobacco use and prevention policies 

 P: Protect people from tobacco smoke 

 O: Offer help to quit tobacco 

 W: Warn about the dangers of tobacco 

 E: Enforce bans on tobacco advertising, promotion and sponsorship (TAPS) 

 R: Raise taxes on tobacco 

Notable Achievements and Insights: 

Widespread Graphic Warnings Lead the Way: 

  10th WHO Global Tobacco Epidemic Report: A Decade of Progress and Persistent Challenges 
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 Among the MPOWER measures, large graphic health warnings on cigarette packaging have seen the 
most extensive and consistent global implementation. These visuals play a powerful role in 
deterring tobacco use, especially among new users and young people. 

India's Global Leadership in Digital Regulation: 

 India has emerged as a global pioneer by becoming the first country to apply tobacco control rules 
to digital streaming platforms. This bold step underscores India’s commitment to adapt tobacco 
control to the changing media landscape. 

Stringent TAPS Enforcement in India: 

 India has taken a strong stance against tobacco advertising, ensuring strict enforcement of bans 
across all forms of media. This aggressive approach aligns with the “E” in MPOWER and plays a key 
role in reducing tobacco's visibility and appeal. 

Tobacco Taxation: A Missed Opportunity 

Despite being one of the most effective ways to reduce tobacco consumption—particularly among youth 
and low-income populations—tobacco taxation remains the least adopted MPOWER measure globally. 
The report calls for urgent global action to close this critical policy gap. 

Fact: A 10% increase in tobacco price through taxation can reduce tobacco consumption by about 4% in 
high-income countries and up to 8% in low- and middle-income countries. 

Tobacco’s Toll: A Continuing Health Crisis 

 Over 7 million lives are lost every year due to tobacco use—most of them in low- and middle-
income countries. 

 In India, tobacco causes more than 1.35 million deaths annually, contributing significantly to non-
communicable diseases (NCDs) like cancer, cardiovascular diseases, and chronic respiratory 
conditions. 

 India ranks as the second-largest producer of tobacco globally, and the 4th largest producer of Flue-
Cured Virginia (FCV) tobacco, following China, Brazil, and Zimbabwe. 

Looking Ahead: A Call to Action 

Over the past two decades, countries burdened with high tobacco usage have made remarkable strides in 
reducing consumption. This success is largely driven by the WHO Framework Convention on Tobacco 
Control (FCTC) and the MPOWER package. 

However, more work lies ahead: 

 Expand taxation policies to curb demand effectively. 

 Strengthen cessation support services in primary healthcare. 

 Counter the rise of novel tobacco products like e-cigarettes and heated tobacco, especially among 
youth. 

Conclusion: Sustaining Momentum, Filling Gaps 

The 10th WHO report is both a celebration of progress and a reminder of unfinished business. As tobacco 
companies evolve their tactics, governments must continue to innovate, regulate, and educate to build a 
tobacco-free future. 
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