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GS Paper 2 — International Relation

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

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.

The Iran-Pakistan Relationship: More Than Meets the Eye
Historical Roots:
o Iran was the first country to recognize Pakistan after its independence in 1947.

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

e Despite a shared Islamicidentity, 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:

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

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

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

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

Diverging Interests in Afghanistan:

e 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.

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

e This divergence has often led to mutual suspicion and conflicting security objectives in Afghanistan.
Sectarian Tensions and the Gulf Influence:

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

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

e 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:

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

e During the Cold War and the War on Terror, Pakistan was a key US ally, receiving billions in military
and economic aid.
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e Post-2021, after the US withdrawal from Afghanistan, Pakistan's importance in US strategic calculus has
diminished significantly.

A Diplomatic Re-entry?
e 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.

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:

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

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

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

e Iranis 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:

e Regaining geopolitical relevance post-US withdrawal from Afghanistan.

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

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

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

o 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.

e 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:
o Safeguarding its strategic foothold in Iran.
e Counterbalancing Pakistan’s diplomatic maneuvering.
e 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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GS Paper 3 — Economic Development

India Targets Logistics Cost Reduction to 9% by Year-End

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

o The Indian logistics sector is among the largest globally, supporting a vast and growing domestic
economy.

o It contributes around 13-14% to the national GDP, offering enormous potential for job creation
and investment.

e Inthe 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.

e Industrial Growth Support: Facilitates Just-in-Time (JIT) manufacturing, cutting inventory costs
and increasing production efficiency.

e Boosts Ease of Doing Business: Reliable logistics infrastructure reduces compliance delays and
streamlines supply chains.

o Encourages Investments: Both domestic and foreign investors are attracted to regions with
predictable and cost-effective logistics systems.

o 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:

o Technological Gaps: Slow adoption of automation, IoT, and RFID results in manual inefficiencies
and higher operational costs.

o Infrastructure Deficits: Poor road quality, congested urban hubs, and weak port connectivity

slow down freight movement.
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o 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.

o 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:

e Infrastructure Status to Logistics: Granting infrastructure status allows easier access to finance,
reducing the cost of capital for logistics infrastructure developers.

e 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:
o Improve last-mile delivery
e Address transport-related challenges

o Reduce logistics cost to 8% of GDP by 2030

e Dedicated Freight Corridors (DFCs): The Eastern and Western DFCs are designed to increase freight
capacity, reduce congestion, and improve speed and reliability.

e Bharatmala Pariyojana: Focuses on developing a network of economic corridors and feeder routes,
aimed at enhancing road connectivity and logistics efficiency.

e 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:

o Digital Transformation: Implement end-to-end digital logistics platforms, reducing paperwork
and enhancing visibility.

e Advanced Analytics: Leverage data for predictive planning, route optimization, and smart
inventory control.

e Smart Warehousing: Deploy automated storage systems, real-time inventory tracking, and Al-
driven warehouse management.

o 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:
o Technology integration
o Efficient customs processes

e 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
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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:

o Strengthen global supply chains

o Attract foreign investment

e Create millions of jobs

o 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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GS Paper 3 — Science & Technology

a B-2 Spirit Stealth Bomber: America’s Ultimate Strategic Weapon in the Skies

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.

e First test flight: 1989

e Entered operational service: 1993

o Current active fleet: 19 aircraft

o 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:

o Altitude flexibility: Capable of operating at all altitudes, from low-level penetration to high-altitude
bombing

o Top speed: Approximately 628 mph (1,010 km/h)
e 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:

o Payload: Over 40,000 pounds (18,144 kg) of ordnance

o Can deliver both conventional and nuclear weapons

o Itsinternal weapons bays preserve its stealth while carrying large and sophisticated munitions
Massive Ordnance Penetrator (MOP):

e The B-2 is the only aircraft capable of carrying the GBU-57A/B MOP, a 30,000-pound bunker-
busting bomb

e Designed to destroy deeply buried and hardened targets, such as underground nuclear facilities
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e MOP isthe 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.

e Regular upgrades in navigation, radar, communication, and stealth materials ensure the B-2
remains ahead of evolving threats.

e 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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GS Paper 3 — Environment and Climate
Subarnarekha River: The Golden Stream Turned Menace Amid Rising Floods

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 e
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:
e 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)

e The basin primarily spans Jharkhand and Odisha, with a smaller portion extending into West
Bengal.

e 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:
o Kharkai River - A key right-bank tributary originating in Odisha’s Mayurbhanj district
o Kanchi River - Rises in the Ranchi plateau
e 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:

e Hundru Falls - A dramatic plunge of about 98 metres, where the river descends from the Chota
Nagpur Plateau, forming a breathtaking waterfall

e 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:
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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:
e Deforestation in upper catchment areas has led to faster surface runoff.
o Illegal mining and sand extraction have destabilized riverbanks.

e Encroachment of floodplains and inadequate drainage systems amplify the impact of heavy
rainfall.

o 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:

e Flood forecasting systems need to be strengthened through real-time monitoring and satellite
data.

o Watershed conservation efforts must be scaled up, especially in the upper reaches of the basin.
« Community-based disaster preparedness is essential to reduce vulnerability.

e Acomprehensive 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.
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GS Paper 3 — Agriculture, Food Security

E Rice Yellow Mottle Virus: A Growing Threat to Africa's Rice Fields

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 , A
Eastern Arc Mountains—a rich biodiversity hotspot now located in Tanzania. Smce then, the virus has
become endemic across much of sub-Saharan Africa, particularly in regions where rice is cultivated
extensively.

RYMYV 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:

e Grasshoppers such as Conocephalus merumontanus and Oxya spp.

e Livestock and animals like cows, rats, and donkeys, which carry the virus on their bodies or hooves
and contribute to mechanical transmission.

o Infected roots: The virus can enter through injured root tissues, making it persistent in the soil.

e Although RYMV has been found on seeds, research indicates it is not seed-transmissible under
natural conditions.

Additional Insights:

e 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.

o Losses due to RYMV infection can reach up to 100% in susceptible varieties, especially when
infection occurs early in the crop’s growth.

e 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.
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GS Paper 1 — Geography

u Periyar Tiger Reserve: A Jewel of Kerala’s Wilderness

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:

e 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.

e 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:

o Tropical evergreen forests

e Semi-evergreen forests

e Moist deciduous forests

o Transitional evergreen fringes

e Montane grasslands

o 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:

o Flagship species: Bengal Tiger, Asian Elephant, Indian Gaur, and Wild Dog

o Deer species: Sambar, Mouse Deer, and Barking Deer (Dhole)

e Elusive residents: Nilgiri Tahr, found occasionally in the higher altitudes
Primates in the reserve include five prominent species:

e Lion-tailed macaque (endangered)

o Nilgiri langur

e Gee’s golden langur

o Bonnet macaque
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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.
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