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The Indian Space Situational Assessment Report (ISSAR) is an annual publication by the ISRO System for Safe and Sustainable 

Space Operations Management (IS4OM). It provides a comprehensive audit of the orbital environment, tracking the health of 

national space assets and the growing threat of space debris. In 2025, the report underscores a paradox: while space accessibility 

has reached record highs, the resulting "orbital crowding" poses significant risks to long-term space sustainability. 

 

Key Highlights & Data Points 

1. Global Orbital Trends 

Launch Surge: 2025 saw a record-breaking 315 successful launches, deploying 4,651 objects into orbit—a massive jump 

from previous years, driven largely by commercial mega-constellations (like Starlink and Kuiper). 

Re-entry & Growth: While 4,651 objects were added, 1,911 objects re-entered the atmosphere. This resulted in a 74.5% 

net annual growth in the population of space objects. 
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2. The Indian Scenario 

Asset Breakdown: India currently maintains 86 satellites in orbit, but only 27 are operational. The remaining consist of 23 

defunct satellites and 36 decayed objects. 

Rocket Bodies: The PSLV remains India's "workhorse," with 42 rocket bodies still in orbit. In contrast, the newer LVM-3 has 

only 3 bodies in orbit, reflecting modern efforts to minimize long-term debris. 

Decommissioning: India demonstrated responsible behavior by decommissioning IRNSS-1D to a "graveyard orbit" 600 km 

above the Geostationary orbit, preventing it from becoming a collision hazard. 

3. Space Situational Awareness (SSA) in Action 

Collision Avoidance: ISRO performed 18 Collision Avoidance Manoeuvres (CAMs) (14 in LEO, 4 in GEO). This reflects the 

high density of Resident Space Objects (RSOs) that threaten active missions. 

Orbital Manoeuvres: A total of 1,082 manoeuvres (LEO + GEO) were executed to maintain satellite health and mission 

parameters against orbital decay and solar activity. 

Strategic Significance for India 

Project NETRA: The data from ISSAR feeds into Project NETRA (Network for space object Tracking and Analysis), India’s 

early warning system to protect satellites from debris and other hazards. 

Space Diplomacy: India currently chairs the UN working group on the Long-term Sustainability (LTS) of Outer Space 

Activities. This report bolsters India’s image as a "responsible space power." 

Debris Free Space Mission (DFSM) 2030: The report tracks progress toward India's goal of achieving debris-free missions 

by 2030, which involves using de-orbiting technologies and "zero debris" launch stages (like the POEM platform). 

Challenges Highlighted 

Kessler Syndrome: The exponential growth of objects (74.5% net growth) brings us closer to a scenario where one collision 

triggers a chain reaction of debris, making certain orbits unusable. 

Resource Intensity: Performing over 1,000 manoeuvres annually requires significant ground station coordination and fuel 

consumption, shortening the lifespan of satellites. 

Solar Cycle 25: Intense solar activity in 2025 accelerated orbital decay, increasing the frequency of re-entries and 

necessitating more active tracking. 

Conclusion 
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The ISSAR 2025 report is not just a statistical summary but a call to action for global space governance. For India, it marks a 

transition from being a mere "launch provider" to a "custodian of the space environment." As India opens its space sector to 

private players (NGEs) through IN-SPACe, maintaining a clean and predictable orbital environment will be the bedrock of future 

commercial and strategic success. To ensure the "Final Frontier" remains a global common, India must continue leading by 

example through transparent reporting and technological innovations in debris mitigation. 

UPSC Prelims Exam Practice Question   

Ques: Which of the following statements best describes Kessler Syndrome? 

(a) A phenomenon of solar storms affecting satellites 

(b) A cascading collision of space debris increasing exponentially 

(c) A method of satellite de-orbiting 

(d) A technique for collision avoidance  

Ans: b) 

UPSC Mains Exam Practice Question   

Ques: The rapid commercialization of outer space has transformed orbital space into a congested domain. Discuss in the context 

of ISSAR 2025 findings. Suggest measures for sustainable space governance. (150 Words) 
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Page 04 : GS III : Science and Tech / Prelims Exam 

Biotechnology in agriculture—often termed "Green Biotechnology"—involves using scientific techniques like genetic 

engineering, molecular markers, and tissue culture to modify living organisms for better productivity. In the era of Industry 5.0, 

the focus has shifted from mere mass production to human-centric, sustainable, and resilient innovation. 

 

Core Pillars of Biotech in Agriculture 

1. Responding to Climate Change 
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Abiotic Stress Tolerance: Developing crops that can survive "climate shocks" such as extreme heat, prolonged drought, and 

soil salinity. 

Carbon Sequestration: Research into "Carbon-Smart" crops that can trap more atmospheric CO₂ into the soil. 

2. Enhancing Crop Productivity & Nutrition 

Biofortification: Increasing the nutritional value of crops at the source (e.g., Golden Rice for Vitamin A, Dhanashakti pearl 

millet for Iron). 

Pest & Disease Resistance: Reducing dependency on chemical pesticides through built-in resistance (e.g., Bt Cotton), 

which protects biodiversity and reduces farmer input costs. 

3. Transition to Industry 5.0 

Precision Farming: Integrating biotech with AI and IoT to provide real-time data on soil health and crop needs. 

Bio-Foundries: The recent BioE3 Policy (2024) emphasizes "Biomanufacturing & Bio-AI hubs" to accelerate the 

commercialization of lab-grown agricultural solutions. 

Government Initiatives in India 

BioE3 Policy (2024): Stands for "Biotechnology for Economy, Environment, and Employment." It targets high-performance 

biomanufacturing and climate-resilient agriculture. 

Biotech-KISAN: A farmer-centric scheme that connects scientists with farmers to understand ground-level problems and 

provide biotech solutions. 

Bio-RIDE Scheme: A unified program (₹9,197 crore) designed to support biotech R&D and entrepreneurship. 

GEAC (Genetic Engineering Appraisal Committee): The apex body under the Ministry of Environment that regulates the 

commercial release of GM crops in India. 

Challenges and Ethical Concerns 

While the benefits are vast, several "red flags" remain central to the UPSC discourse: 

Biosafety: Concerns regarding "gene flow" where modified genes might escape into wild plant relatives. 

Monopoly & IP Rights: The dominance of large seed corporations can impact the "Seed Sovereignty" of small-scale 

farmers. 

Regulatory Delays: India’s cautious approach (as seen with GM Mustard) stems from a lack of long-term ecological impact 

data. 
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Conclusion 

Biotechnology is the "force multiplier" required to achieve Sustainable Development Goal 2 (Zero Hunger). However, the 

transition to a biotech-led agricultural system must be inclusive. As the webinar aims to discuss, the future lies in balancing 

high-tech innovation with traditional farming wisdom, ensuring that the benefits of Industry 5.0 reach the last mile—the 

marginal farmer. 

UPSC Prelims Exam Practice Question   

Ques:  Which of the following best describes Biofortification? 

(a) Increasing crop yield using fertilizers 

(b) Enhancing nutritional quality of crops through biological processes 

(c) Genetic modification for pest resistance 

(d) Use of microbes to improve soil fertility  

Ans: b)  

UPSC Mains Exam Practice Question   

Ques: Green Biotechnology is central to achieving climate-resilient agriculture in India. Discuss with suitable examples. 150 

Words) 
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Page 06 : GS III :  Science and Tech / Prelims Exam 
India has officially withdrawn its candidacy to host the 33rd Conference of Parties (COP33) in 2028. Prime Minister Narendra 

Modi had originally proposed hosting the summit during COP28 in Dubai (2023) as a way to champion the "Global South." 

However, a formal communication to the UNFCCC on April 2, 2026, cited a "review of commitments for 2028" as the primary 

reason for the reversal. 

Why the Withdrawal? (Analysis of the "Review") 

While the government hasn't issued a detailed public 

statement, several strategic factors emerge from the 2026 

context: 

Geopolitical & Energy Volatility: Experts point toward 

the ongoing global conflicts (specifically the ripple 

effects of the US-Iran tensions in 2026) which have 

prioritized short-term energy security. Hosting a 

COP requires a country to lead by example with 

aggressive green targets—commitments that may 

conflict with India's current need to rely on traditional 

fuels to stabilize its economy. 

Logistical & Financial Overlap: In 2028, South Korea is 

expected to host the G20 Summit. If India were to 

host COP33 in the same year, the diplomatic and 

financial strain would be immense. 

Shift in NDC Focus: On March 25, 2026, India updated its 

Nationally Determined Contributions (NDCs). The 

new targets are "implementation-focused" rather than 

"announcement-focused," signaling a move toward 

steady domestic progress over high-profile global 

posturing. 

India’s Updated NDCs (March 2025/26) 

The withdrawal comes on the heels of India raising its climate 

ambitions for the 2031–2035 cycle: 

Non-Fossil Fuel Capacity: Target increased to 60% of 

total installed capacity by 2035. (India achieved its 

50% goal in 2025, five years early). 

Emissions Intensity: Committed to a 47% reduction in 

GDP emissions intensity by 2035 (from 2005 levels). 

Carbon Sink: Target raised to 3.5–4 billion tonnes of $CO_2$ equivalent. 
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Global Hosting Roadmap (2025–2028) 

Year Edition Host Country Status 

2025 COP30 Brazil (Belém) Focused on the "Amazon " and Climate Finance. 

2026 COP31 Turkiye & Australia Shared Presidency: Turkiye hosts in Antalya; Australia leads negotiations. 

2027 COP32 Ethiopia African Group representative. 

2028 COP33 TBD (Likely South Korea) India has withdrawn; South Korea is the frontrunner. 

 

Strategic Implications for India 

Missed Leadership Opportunity: Critics argue India has lost a chance to replicate its "G20 Success" in the climate arena, 

where it could have demanded accountability from developed nations for historical emissions. 

Pragmatic Realism: Conversely, by stepping back, India avoids the "host's burden"—the pressure to sign onto global 

pledges (like the "Global Cooling Pledge" or strict methane curbs) that might hinder its industrial growth. 

The "Viksit Bharat" Goal: The government seems to be aligning climate action with the Viksit Bharat @2047 vision, 

ensuring that green transitions do not compromise the goal of becoming a developed economy. 

Conclusion 

India’s decision to withdraw reflects a "Pragmatic Green Strategy." While it steps back from the logistical spotlight of 2028, its 

updated NDCs show that it remains committed to the Paris Agreement. For India, the focus has shifted from hosting the 

conversation to executing the transition. As a "Responsible Power," India's challenge will now be to maintain its influence in 

climate negotiations without the leverage of the hosting chair. 

UPSC Prelims Exam Practice Question   

Ques : Which of the following best describes the term “Emissions Intensity”? 

(a) Total emissions per capita 

(b) Emissions per unit of GDP 

(c) Emissions from industrial sector only 

(d) Total greenhouse gas emissions  

Ans: b) 

UPSC Mains Exam Practice Question   

Ques: India’s withdrawal from COP33 reflects a shift from climate diplomacy to climate pragmatism. Critically analyze.  (150 

Words) 



                        
 
 
 

Add- 21/B, Om Swati Manor Chs, J.K. Sawant Marg, Opp. Shivaji Natyamandir, Behind 
Cambridge Showroom, Dadar (West) Mumbai – 400028   
Con.- 09820971345, 9619071345, 9223209699                  
G-mail-lakshyaacademymumbai@gmail.com 

 

 

Daily News Analysis 
 

 

Page 07 : GS III :  Science and Tech / Prelims Exam 
Measuring distances in the "Deep Space" of our own galaxy is notoriously difficult because we cannot use physical rulers. 

Historically, astronomers used Pulsars—the dense, spinning remnants of dead stars—as "Cosmic Lighthouses." However, the 

"fog" of the Interstellar Medium (ISM) often distorts these signals. The new Indian study provides a way to see through this fog 

by combining two specific physical phenomena: Dispersion and Scattering. 

 

The Science Behind the Innovation 

1. The "Single Soldier" Approach: Dispersion Measure (DM) 
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Traditionally, distance was estimated using Dispersion. 

The Physics: Space is not empty; it is filled with plasma (ionized gas and free electrons). 

The Effect: Low-frequency radio waves from a pulsar are slowed down more than high-frequency waves by these electrons. 

The Calculation: By measuring the time delay between frequencies, scientists calculate the Dispersion Measure (DM)—the 

total number of electrons between Earth and the Pulsar. 

The Flaw: This assumes electrons are spread evenly. In reality, regions like the Gum Nebula have dense "clumps" of 

electrons that make a pulsar look much farther away than it actually is. 

2. The New "Two-Soldier" Approach: Combining Scattering 

The Indian team added Scatter Broadening to the equation. 

The Physics: Plasma is turbulent. As radio waves pass through it, they bounce off irregularities (like light through a frosted 

glass). 

The Effect (Scintillation): The waves take multiple paths to reach Earth, causing the pulse to "smear" or broaden in time. 

The Breakthrough: By combining the DM (how many electrons) with Scattering (how turbulent/clumpy the electrons are), 

the researchers could pinpoint exactly where the "clumps" are located. This allowed them to correct the distance errors 

caused by the Gum Nebula. 

Key Technical Terms  

Pulsars: Highly magnetized, rotating neutron stars that emit a beam of electromagnetic radiation. 

Interstellar Medium (ISM): The matter and radiation that exist in the space between the star systems in a galaxy. 

Gum Nebula: A massive emission nebula in the southern sky (constellations Vela and Puppis) that acts as a major source of 

signal distortion for Indian astronomers. 

Parallax Method: The "Gold Standard" of distance measurement based on trigonometry. While accurate, it has a distance 

limit; the new Indian method has no hard distance limit. 

Significance of the Study 

Mapping the Milky Way: It helps create a 3D map of the electron density in our galaxy, which is crucial for all radio 

astronomy. 

Gravitational Wave Research: To detect gravitational waves using "Pulsar Timing Arrays," we need to know the exact 

distance of pulsars. Any error in distance leads to an error in detecting the "ripples" in spacetime. 
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Extragalactic Potential: The method can be applied to Fast Radio Bursts (FRBs)—mysterious signals from other galaxies—

potentially helping us map the "web" of the entire universe. 

Indigenous Capability: The study showcases the analytical depth of Indian institutions (IIT-K, RRI, NCRA) in handling 

complex astrophysical data without relying solely on foreign models. 

Conclusion 

The work of Ashish Kumar and his team represents a move toward "High-Precision Astronomy." By systematically applying the k-

factor (a parameter that accounts for scattering variations), they have turned a "noise" problem (scattering) into a "signal" 

solution. As India prepares for mega-projects like the Square Kilometre Array (SKA), such mathematical refinements in signal 

processing will be the backbone of our contribution to global space science. 

UPSC Prelims Exam Practice Question   

Ques: With reference to Pulsars, consider the following statements: 

1. They are rapidly rotating neutron stars. 

2. They emit beams of electromagnetic radiation. 

3. They are used as standard candles like Cepheid variables. 

Which of the statements given above is/are correct? 

(a) 1 and 2 only 

(b) 2 only 

(c) 1, 2 and 3 

(d) 1 only  

Ans: b) 

UPSC Mains Exam Practice Question   

Ques: Interstellar Medium acts both as an obstacle and a tool in astrophysics. Discuss in the context of recent Indian research. 
(150 Words) 
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Page : 10 : GS III : Science and Tech / Prelims Exam 

The achievement of criticality at the Prototype Fast Breeder Reactor (PFBR) in Kalpakkam on April 6, 2026, marks one of the 

most significant milestones in India’s scientific history.  

 

Why India Wants Fast Breeder Reactors (FBRs) 

1. Understanding the Three-Stage Nuclear Programme 



                        
 
 
 

Add- 21/B, Om Swati Manor Chs, J.K. Sawant Marg, Opp. Shivaji Natyamandir, Behind 
Cambridge Showroom, Dadar (West) Mumbai – 400028   
Con.- 09820971345, 9619071345, 9223209699                  
G-mail-lakshyaacademymumbai@gmail.com 

 

 

Daily News Analysis 
 

 

The FBR is the second stage of the vision formulated by Dr. Homi J. Bhabha. This strategy is dictated by India’s natural resource 

constraints: India holds roughly 25% of the world's Thorium reserves but has very limited Uranium. 

Stage Reactor Type Fuel Used Key Output 

Stage I PHWR Natural Uranium Electricity + Plutonium-239 

Stage II FBR Mixed Oxide (MOX) Fuel (Plutonium + U-238) Electricity + More Plutonium + Uranium-233 

Stage III AHWR Thorium-232 + U-233 Electricity + Sustainable Fuel Cycle 

 

2. How an FBR Works: The "Breeding" Mechanism 

In a standard reactor (PHWR), neutrons are slowed down by a moderator (like heavy water) to sustain fission. In an FBR: 

No Moderator: It uses "fast" neutrons. 

The Blanket: The core (Plutonium) is surrounded by a "blanket" of fertile material (Uranium-238). 

Breeding: As the reactor runs, the fast neutrons convert the U-238 in the blanket into Plutonium-239. 

Efficiency: It "breeds" more fuel than it consumes. While a PHWR uses only about 1% of uranium energy, an FBR can extract 

60-70%. 

3. FBR vs. PHWR: Key Differences 

Feature Pressurised Heavy Water Reactor (PHWR) Fast Breeder Reactor (FBR) 

Neutron Speed Slow (Thermal) Fast 

Moderator Heavy Water (D2O) None 

Coolant Heavy Water Liquid Sodium 

Fuel Efficiency Low (~1%) High (10% to 60%) 

Primary Goal Power + Initial Plutonium production Power + Fuel Multiplication 

4. Why are FBRs Difficult to Build and Operate? 

The technical complexity is the reason only a few countries (like Russia) operate them commercially: 
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Liquid Sodium Challenges: Unlike water, sodium is highly reactive. It catches fire upon contact with air and explodes upon 

contact with water. This requires high-precision engineering and "double-walled" heat exchangers. 

Corrosion: Liquid metal can be corrosive to the reactor's internal components over long periods. 

Cost: The PFBR cost jumped from ₹3,500 crore to over ₹6,800 crore, reflecting the expensive safety systems required. 

5. The Significance of "Criticality" 

Criticality is the state where a nuclear chain reaction becomes self-sustaining. 

It means for every fission event, exactly one released neutron goes on to cause another fission. 

It is not the end: After criticality, the reactor undergoes months of low-power testing to ensure the "liquid sodium" systems 

and "control rods" behave as predicted before it is connected to the grid. 

6. The Road Ahead: What’s next for PFBR? 

Now that the PFBR at Kalpakkam has achieved criticality, the next steps involve: 

Low-Power Physics Experiments: Testing the reactor's stability. 

AERB Approval: The Atomic Energy Regulatory Board must clear the transition to commercial operation. 

Grid Integration: Eventually, the 500 MWe plant will start feeding electricity into the national grid. 

Scaling Up: Success here will pave the way for two more commercial FBRs, accelerating India's transition to the Thorium 

Stage (Stage III). 

Conclusion 

The FBR is India’s "Strategic Bridge." It allows India to turn its limited Uranium into a vast pool of Plutonium, which is the only 

key to unlocking the massive energy potential of Thorium. While the delays and costs have been significant, the successful 

criticality of the PFBR is a testament to India's technological sovereignty and its commitment to a "closed fuel cycle" that ensures 

long-term energy security without relying on volatile global uranium markets. 
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UPSC Prelims Exam Practice Question   

Ques: With reference to the Prototype Fast Breeder Reactor (PFBR), consider the following statements: 

1. It is part of India’s second stage of the nuclear programme. 

2. It uses slow neutrons moderated by heavy water. 

3. It produces more fissile material than it consumes. 

Which of the statements given above is/are correct? 

(a) 1 and 3 only 

(b) 2 only 

(c) 1, 2 and 3 

(d) 1 only  

Ans: a) 

UPSC Mains Exam Practice Question   

Ques: Explain the working principle of a Fast Breeder Reactor (FBR). How does it differ from a Pressurised Heavy Water Reactor 

(PHWR)? (250 Words) 
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Page : 08 : Editorial Analysis  
 

 

 

 

 

 

 

 

GS Paper II: Governance 

UPSC Mains Exam Practice Question: Decriminalization of minor economic offences is a 

necessary but not sufficient condition for the 'Ease of Doing Business' in India. Critically 

analyze in the context of the Jan Vishwas 2.0 Bill. (150 Words) 
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Context : Jan Vishwas 2.0 is the second iteration of a reform process aimed at decriminalizing minor, technical, 

and procedural defaults. By moving away from a "fear-based" compliance model to a "trust-based" one, the 

government aims to reduce the compliance burden on businesses (especially MSMEs) and unclog the judicial system. 

Comparison: Jan Vishwas 1.0 vs. 2.0 

The 2026 Bill represents a massive scaling up of the initial 2023 Act: 

Feature 
Jan Vishwas Act, 2023 

(1.0) 
Jan Vishwas Bill, 2026 (2.0) 

Scope 
183 provisions across 42 

Acts 
784 provisions across 79 Acts 

Ministries 

involved 
19 Ministries 23 Ministries 

Core Action 
Decriminalized minor 

offences 
Decriminalized 717 provisions; removed obsolete laws. 

Approach 
Replaced fines with 

penalties 

Introduced graded enforcement (warnings, lower penalties for 1st 

timers). 

 

Key Pillars of the Reform 

1. Decriminalization vs. Dilution 

The Bill distinguishes between technical lapses (e.g., clerical errors, delayed filings) and serious violations (e.g., 

public safety, environmental damage). 

Trust-Based: Assumes that most businesses act in good faith. 

Proportionality: Instead of criminal "fines" (decided by courts), it uses administrative "penalties" (decided by 

executive officers), which are faster and less stigmatizing. 

2. Strengthening MSMEs and Entrepreneurship 

Small businesses often lack the legal resources to handle criminal litigation for minor errors. Jan Vishwas 2.0 

introduces: 

Improvement Notices: Giving businesses a chance to fix errors before being penalized. 

Reduced Compliance Anxiety: Encouraging entrepreneurs to take risks without the fear of jail time for 

procedural mistakes. 

3. Judicial Efficiency (The "50 Million" Challenge) 

With nearly 5 crore (50 million) cases pending in Indian courts, a large chunk involves minor business defaults. 

Shifting these to administrative adjudication (Executive branch) removes them from the criminal court docket. 
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The government has signaled a retrospective review of pending cases, which could lead to the mass closure of 

thousands of petty litigations. 

Key Concepts 

Administrative Adjudication: The process by which an executive agency issues an order/penalty without going 

to a traditional court. 

Ease of Living & Ease of Doing Business: Two core governance objectives aimed at reducing the "Inspector 

Raj" and making life simpler for citizens and investors. 

Mala Fide vs. Bona Fide: The Bill assumes "Bona Fide" (good faith) intent for procedural errors, reserving 

criminal law only for "Mala Fide" (bad faith/intentional) crimes. 

Challenges in Implementation 

Institutional Capacity: Executive officers must be trained to act as fair adjudicators to ensure "penalties" don't 

become a new tool for harassment. 

Uniformity: Ensuring that different ministries and states apply these decriminalized rules consistently. 

Retrospective Clarity: Clear guidelines are needed on how exactly pending court cases will be transferred or 

closed. 

Conclusion 

Jan Vishwas 2.0 is more than just a legal amendment; it is a behavioral shift in the state-citizen relationship. By 

removing the "shadow of the jailhouse" from the boardroom, India is positioning itself as a modern, investor-friendly 

economy. However, the true success of this reform will lie in its ground-level implementation—ensuring that the 

reduction in "criminalization" is matched by an increase in "regulatory clarity." 

 

 

 

 


