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Topic : “India’s Pharma Sector Gets a Shot of Growth at 7.8% in April: From Generic Drugs to Global 

Vaccines, Transforming Lives Worldwide” 

Relevance : GS Paper 3 Science and Technology – Pharmaceuticals  

Source : PIB 

Context :  

India’s pharmaceutical industry, already a 

global powerhouse, is now experiencing 

renewed momentum with a 7.8% year-on-

year growth in April 2025, driven by: 

• Rising global and domestic 

demand, 

• Introduction of new innovative 

drugs, and 

• Government-backed initiatives. 

This growth highlights India's dual role: 

healthcare provider to the world and 

engine of domestic healthcare access and 

employment. 

2. India’s Global Position in the Pharma 

Sector 

• 3rd in the world by volume, 14th by value. 

• 20% of the world’s generic medicines are supplied by India. 
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• It is a leading exporter of 

affordable vaccines, especially to 

developing nations. 

This means India is the pharmacy of the 

world—producing cost-effective, high-

quality drugs accessible across continents. 

3. Domestic Turnover and Impact 

• 2023-24 turnover: ₹4,17,345 crore. 

• Consistent double-digit growth: 

Over 10% CAGR in the past five 

years. 

• Implication: Not only has this 

helped in making essential medicines cheaper in India, but it has also:  

o Boosted healthcare penetration to rural areas, 

o Generated employment in manufacturing and R&D, 

o Empowered India’s Atmanirbhar Bharat vision. 

4. Government Schemes Powering the Pharma 

Revolution 

a. Pradhan Mantri Bhartiya Janaushadhi 

Pariyojana (PMBJP) 

• 15,479 Jan Aushadhi Kendras across India. 

• Offer generic drugs at up to 80% lower 

prices. 

• Example: Heart medicine reduced from ₹500 to 

₹100. 

• Goal: Ensure universal affordability and 

accessibility of essential medicines. 

b. Production Linked Incentive (PLI) Scheme for 

Pharmaceuticals 

• ₹15,000 crore allocation. 

• Focus: Boost domestic production of high-end 

formulations, such as:  

o Cancer drugs 

o Diabetes medication 

• Supports 55 critical projects, fostering R&D and innovation. 
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c. PLI for Bulk Drugs (API) 

• Allocation: ₹6,940 crore. 

• Focus: Manufacture raw materials 

domestically (e.g., Penicillin G) to:  

o Cut import dependence from 

countries like China, 

o Strengthen self-reliance in 

pharma supply chains. 

d. PLI for Medical Devices 

• Allocation: ₹3,420 crore. 

• Encourages domestic manufacturing 

of:  

o MRI machines, 

o Cardiac implants, etc. 

• Goal: Make India a medical tech hub. 

e. Bulk Drug Parks Scheme 

• Allocation: ₹3,000 crore. 

• Parks being set up in:  

o Gujarat, 

o Himachal Pradesh, 

o Andhra Pradesh. 

• These hubs will reduce production 

costs by integrating infrastructure and 

logistics. 

f. Strengthening of Pharmaceuticals 

Industry (SPI) Scheme 

• Allocation: ₹500 crore. 

• Focus: Improve lab infrastructure 

and technological capacity. 

• Helps SMEs and domestic firms compete globally. 

5. India’s Vaccine Powerhouse Role 

India is central to global vaccine distribution, particularly in public health programs: 

• UNICEF: 55-60% of vaccine supply from India. 

• WHO Requirements:  

o 99% of DPT vaccines, 
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o 52% of BCG vaccines, 

o 45% of measles vaccines. 

These vaccines are essential for 

developing nations, especially in Africa, 

South Asia, and Latin America, placing 

India at the heart of global health equity. 

6. Economic and Employment Impact 

• Job creation across:  

o Factories 

o Laboratories 

o Distribution chains 

o R&D centres 

• India's pharma growth touches lives—from rural youth employed in manufacturing units to 

scientists in bio-research 

facilities. 

7. Foreign Direct Investment (FDI) and 

Policy Push 

• ₹12,822 crore in FDI (2023-24). 

• India allows:  

o 100% FDI in Greenfield 

pharmaceutical projects, 

o 100% FDI in medical 

device manufacturing. 

• This liberalised FDI regime 

positions India as a favoured 

destination for global pharma 

giants. 

8. Strategic Significance: Pharma as a Lifeline 

• India’s pharma industry is not just about business—it’s about saving lives affordably and 

sustainably. 

• Government initiatives like:  

o PMBJP 

o PLI 

o Bulk Drug Parks 

o SPI Scheme 

o Ensure a robust pharma ecosystem that is:  

▪ Self-reliant, 

▪ Affordable, 
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▪ Globally 

competitive. 

9. Vision for the Future: ‘Amrit Kaal’ 

in Healthcare 

• India envisions a “healthcare for 

all” model. 

• The Modi government's vision 

includes:  

o Empowering the common 

man through accessible 

medicine, 

o Making India a global 

leader in drug 

innovation and biotech, 

o Strengthening global 

health diplomacy using 

vaccines and medical aid. 

India's pharma sector is a shining 

example of inclusive growth, 

innovation, and global leadership. With 

consistent growth, strategic policy 

support, and expanding global presence, it is: 

• Healing the world affordably, 

• Powering domestic employment, 

• Transforming India into a global health capital. 

As India steps into Amrit Kaal, the pharmaceutical sector stands as a cornerstone of its development 

journey—scientific, self-reliant, and socially driven. 

 

 

 

 

 

 

Prelims Practice Question: 

With reference to the recent developments in India's pharmaceutical sector, consider the following 

statements: 

1. India ranks first globally in terms of pharmaceutical exports by value. 

2. The Pradhan Mantri Bhartiya Janaushadhi Pariyojana (PMBJP) offers medicines that are up to 

80% cheaper than branded drugs. 

3. The Production Linked Incentive (PLI) Scheme for Pharmaceuticals aims to reduce India's 

dependence on imports for raw materials like Penicillin G. 

4. India meets over 90% of global demand for the BCG (Bacillus Calmette-Guérin) vaccine. 
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Which of the above statements are correct? 

(a) 1, 2 and 3 only 

(b) 2 and 3 only 

(c) 1 and 4 only 

(d) 2, 3 and 4 only 

Answer: 

(b) 2 and 3 only 

Explanation: 

• Statement 1: Incorrect. India ranks 3rd in volume and 14th in value of pharmaceutical 

production, not 1st by value. 

• Statement 2: Correct. Under PMBJP, generic medicines are offered at prices up to 80% lower 

than branded ones. 

• Statement 3: Correct. A dedicated PLI scheme with ₹6,940 crore focuses on critical raw 

materials like Penicillin G to reduce import dependency. 

• Statement 4: Incorrect. India supplies 52% of global BCG vaccine demand, not over 90%. 

Mains Model Question : 

India’s pharmaceutical sector is not just an industry but a cornerstone of the country’s 

healthcare and economic strategy. Discuss the recent growth trends, government initiatives, and 

global significance of the sector. 

India’s pharmaceutical sector has emerged as a vital pillar of national health security and a driver of 

economic growth. Recording a 7.8% year-on-year revenue growth in April 2025, the sector continues 

to expand on the back of robust domestic demand, global export strength, and strategic policy support. 

India ranks third globally in pharmaceutical production by volume and fourteenth by value, reflecting 

its capacity to deliver affordable, high-quality medicines at scale. 

The government’s focus on self-reliance and affordability is evident in schemes such as the Pradhan 

Mantri Bhartiya Janaushadhi Pariyojana (PMBJP), which operates over 15,000 Jan Aushadhi Kendras 

providing generic medicines at prices up to 80% cheaper than branded alternatives. This has 

significantly enhanced drug accessibility across rural and urban India. Simultaneously, the Production 

Linked Incentive (PLI) schemes for pharmaceuticals, medical devices, and bulk drugs are encouraging 

domestic manufacturing of critical drugs and equipment, including high-end cancer and diabetes 

medicines, MRI machines, and heart implants. 

India’s role as a global health provider is underscored by its supply of 20% of the world’s generic 

drugs and a majority share in UNICEF’s vaccine procurement. The country meets 99% of WHO’s 

DPT vaccine demand, 52% of the BCG vaccine, and 45% of measles vaccines, demonstrating its 

indispensable role in global immunization. 
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Topic : Forging One Force: The Synergy of India’s Armed Forces 

Relevance : GS Paper 3 Internal Security and Defence  

Source : PIB 

Context :  

In an era where security threats transcend 

traditional boundaries, modern militaries 

must function cohesively across land, air, 

sea, space, and cyberspace. India’s response 

to such multi-domain threats was 

exemplified in Operation SINDOOR, 

launched on May 7, 2025, following a 

devastating terror attack in Pahalgam, Jammu 

& Kashmir that claimed 26 civilian lives. 

Operation SINDOOR was a meticulously 

coordinated tri-services campaign against 

cross-border terrorism and terror infrastructure operating in Pakistan. It marked a significant evolution in 

Furthermore, foreign investment worth ₹12,822 crore in 2023-24 reflects strong global confidence in 

India’s pharma sector. The government’s welcoming stance on 100% FDI in greenfield pharma and 

medical devices projects further boosts this momentum. As India steps into the Amrit Kaal, the 

pharmaceutical industry stands as a symbol of self-reliant healthcare, economic resilience, and global 

goodwill, transforming lives not only within the country but across the world. 
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India’s defence preparedness, showing how integrated command and real-time coordination can enable swift, 

precise, and ethical military retaliation. 

Operation SINDOOR: Strategic Precision in a Multi-Domain War 

A. Intelligence-Led Targeting and Operational Ethics 

• Multi-agency intelligence confirmed nine terror training camps across the LoC and deeper in Pakistan. 

• The operation was carefully planned to minimize collateral damage and avoid civilian casualties, in 

line with India’s ethical warfare doctrine. 

• The use of real-time data and pre-emptive surveillance underscored a shift toward net-centric 

warfare. 

B. Air, Land, and Sea Synergy 

1. Indian Air Force (IAF): 

o Launched targeted airstrikes on terror hubs including Nur Khan and Rahimyar Khan 

airbases. 

o Utilized indigenously developed Akash missile systems and legacy platforms like Pechora and 

OSA-AK in layered air defence. 

o The Integrated Air Command and Control System (IACCS) allowed real-time coordination 

and response to drone and UAV attacks. 

2. Indian Army: 

o Coordinated closely with IAF in air 

defence roles, employing:  

▪ MANPADS 

▪ Low-level air defence 

(LLAD) guns 

▪ Long-range SAMs 

o These systems neutralized loitering 

munitions and drone swarms 

launched by Pakistan. 

3. Indian Navy: 

o Deployed Carrier Battle Groups 

(CBG) with MiG-29K fighters and 

AEW helicopters. 

o Asserted dominance over the 

Makran coast, bottle-necking Pakistani air and naval manoeuvres. 

o Conducted 24/7 maritime surveillance, enhancing India’s strategic control in the Indian 

Ocean Region (IOR). 

4. Border Security Force (BSF): 

o Played a critical role in intercepting infiltration attempts in the Samba sector, neutralizing 

militants and securing border zones. 
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Institutional Reforms Driving Jointness 

and Integration 

Chief of Defence Staff (CDS) 

• Established in December 2019, the 

CDS acts as:  

o Principal military advisor to 

the Defence Minister. 

o Head of the Department of 

Military Affairs (DMA). 

o Coordinator of joint 

planning, training, and 

logistics among the three 

services. 

• The CDS is crucial for transitioning 

from service-specific strategies to 

tri-service command structures. 

Department of Military Affairs (DMA) 

• Created in 2020 to:  

o Promote jointness in 

procurement, training, and 

staffing. 

o Enable restructuring of 

military commands. 

o Support establishment of Integrated Theatre Commands (ITCs). 

• It houses the integrated headquarters of 

the Army, Navy, and Air Force, ensuring 

coordinated planning. 

Integrated Theatre Commands (ITCs) 

• Aim to unify operations based on 

geographic and functional theatres. 

• Enable commanders to focus solely on 

operational objectives, while 

administrative functions are separated. 

• Envision integration of space, cyber, and electronic warfare under one unified command. 
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Inter-Services Organisations Act, 2023 

• Provides legal backing for unified 

command and control within tri-service 

formations. 

• Grants disciplinary powers to tri-service 

commanders over personnel from all 

branches. 

• Facilitates cultural integration while 

retaining service-specific identities. 

Enhancing Operational Readiness and 

Logistical Efficiency 

Joint Logistics Nodes (JLNs) 

• Operational in Mumbai, Guwahati, and 

Port Blair since 2021. 

• Provide shared logistics for:  

o Small arms, ammunition 

o Rations and fuel 

o Engineering and transport support 

• This results in cost savings, manpower 

efficiency, and synchronized deployment. 
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Building a Culture of Joint Thinking and 

Strategic Foresight 

Joint Training Courses & Seminars 

• Future Warfare Course: 

o Curated by the CDS for 

officers from Major to 

Major General ranks. 

o Covers AI, cyber warfare, 

space defence, and emerging 

technologies. 

o Second edition conducted in 

April–May 2025 at 

Manekshaw Centre. 

• Defence Services Technical Staff 

Course (DSTSC): 

o Held at MILIT, Pune, with 

participants from all 

services and friendly 

nations. 

o Focused on techno-strategic leadership and Atmanirbharta (self-reliance) in defence. 

• Parivartan Chintan Conference (April 2024): 

o A brainstorming platform for innovation in defence jointness and integration. 

• Seminar on Synergising Air and Naval Forces (Feb 2025): 

o Emphasized joint maritime air operations and combat synergy in the Indian Ocean Region. 

Integrated Tri-Service Exercises 

Exercise Prachand Prahar 2025 

• Held in Arunachal Pradesh (March 25–

27, 2025). 

• Involved tri-service integration for 

surveillance, firepower, and real-time 

battlefield control in high-altitude 

terrain. 

Exercise Desert Hunt 2025 

• Conducted at AF Station Jodhpur. 

• Involved Special Forces from all three 

services. 
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• Tested interoperability, night-time 

operations, and rapid mobility in desert 

warfare scenarios. 

India’s Strategic Leap Forward 

Operation SINDOOR marks a watershed 

moment in India’s military history, where 

coordinated, ethical, and high-impact operations 

showcased not just retaliation, but a robust 

national security posture. India has transitioned 

into a synergized force—unified not just in 

command but in vision. 

The success of this tri-service operation 

underscores: 

• The importance of jointness in warfare, 

• The credibility of multi-domain integration, and 

• The strategic maturity of India as a regional power. 

With sustained government support, legal reforms, logistical integration, and investment in technology and 

training, India is forging a truly unified military—capable, future-ready, and resolute in defending its 

sovereignty. 

Prelims Practice Question: 

Q. With reference to India's recent advancements in joint military operations, consider the 

following statements: 

1. The Inter-Services Organisations (Command, Control and Discipline) Act, 2023 empowers 

theatre commanders to exercise disciplinary control over personnel from all three services. 

2. The Department of Military Affairs (DMA) was established to facilitate jointness in logistics, 

procurement, and human resource management. 

3. Operation SINDOOR involved coordinated actions by the Indian Army, Navy, and Air Force 

against terrorist targets across the border. 

4. The Integrated Air Command and Control System (IACCS) is operated by the Indian Army to 

coordinate air defence operations. 

Which of the above statements are correct? 

(a) 1, 2 and 3 only 

(b) 1, 2 and 4 only 

(c) 2, 3 and 4 only 

(d) 1, 3 and 4 only 
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Answer: (a) 1, 2 and 3 only 

Explanation: 

• Statement 1: Correct. The Inter-Services Organisations Act, 2023 enables joint commanders 

to exercise disciplinary powers over personnel from all three services. 

• Statement 2: Correct. The Department of Military Affairs (DMA) was created to 

institutionalize jointness in logistics, procurement, and HR functions. 

• Statement 3: Correct. Operation SINDOOR was a tri-service operation involving coordinated 

action by the Army, Navy, and Air Force. 

• Statement 4: Incorrect. The Integrated Air Command and Control System (IACCS) is 

operated by the Indian Air Force, not the Army. 

Mains Model Question: 

Q. Discuss the significance of India’s move towards integrated theatre commands and jointness 

in military operations. What challenges does this transformation pose, and how is India 

addressing them? 

India’s push towards integrated theatre commands and jointness in military operations marks a 

paradigm shift in its defence architecture. Traditionally, the Indian Army, Navy, and Air Force have 

operated in silos with limited coordination beyond high-level strategic planning. This 

compartmentalization often led to inefficiencies in resource deployment, response time, and 

operational cohesion. However, recent geopolitical realities, including the threat of a two-front war and 

rapid technological advancements in warfare, have made it imperative for India to adopt a more unified 

approach. 

The creation of the Department of Military Affairs (DMA) in 2019 and the appointment of the Chief 

of Defence Staff (CDS) have been crucial reforms aimed at fostering jointness. The Inter-Services 

Organisations (Command, Control and Discipline) Act, 2023, further reinforces this by allowing 

theatre commanders disciplinary control over personnel from all services, thereby streamlining 

command structures. Operational exercises such as Operation SINDOOR and increased emphasis on 

tri-service commands in the Andaman and Nicobar Islands reflect India’s commitment to integrating 

its forces. 

However, the path to jointness is not without challenges. There is institutional resistance due to 

entrenched service-specific doctrines and concerns over loss of autonomy. The absence of a fully 

evolved doctrinal framework for joint operations and disparities in technological capabilities across the 

services also pose difficulties. Moreover, integration requires significant infrastructure, interoperability 

in communication systems, and a shift in training and mindset, which takes time and sustained effort. 
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Topic : Solid-State Lithium-Ion Battery Failures: A Breakthrough in Understanding 

Relevance : GS Paper 3 Science and Technology 

Source : The Hindu 

Context :  

Lithium-ion (Li-ion) batteries are the backbone of 

modern energy storage. Powering everything 

from smartphones to electric vehicles, these 

batteries function by shuttling lithium ions 

between a positive cathode and a negative anode 

through an electrolyte. Traditionally, this 

electrolyte is a liquid that allows ion flow while 

preventing short circuits. 

To improve safety and performance, Solid-State 

Batteries (SSBs) replace this liquid with a solid 

ceramic or polymer electrolyte. These are 

compact, non-flammable, longer-lasting, and 

capable of higher energy densities. SSBs are 

already in use in high-precision instruments like 

pacemakers and smartwatches, and are expected 

to revolutionize electric mobility and grid-scale 

storage. 

Dendrite Formation: The Core Problem in SSBs 

Despite their promise, SSBs suffer from a key issue: spontaneous short-circuits. This failure mode has 

puzzled scientists for years. Even under low currents, SSBs can fail unexpectedly. The culprit lies in dendrite 

formation — tree-like structures of lithium that grow within the battery during charging cycles. 

India is addressing these issues through phased reforms, encouraging joint training programs, and 

enhancing communication interoperability through platforms like the Integrated Air Command and 

Control System (IACCS). The vision is to create theatre-specific commands with unified leadership that 

can respond swiftly and effectively to any threat. 

Ultimately, India’s move towards integrated theatre commands aims to enhance operational synergy, 

cost-efficiency, and strategic deterrence in an increasingly complex security environment. 
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As lithium ions deposit onto the anode, they 

form thin metallic filaments. Over time, these 

dendrites can grow long enough to pierce the 

solid electrolyte and reach the cathode. This 

creates a direct electronic path, short-circuiting 

the battery and rendering it unsafe or unusable. 

New Discovery: Fatigue as the Underlying 

Cause 

Recent research by scientists from Tongji University, published in Science, has linked this failure to 

mechanical fatigue, a phenomenon well-known in metallurgy. Repeated cycling of the battery — i.e., 

charging and discharging — puts stress on the lithium anode. Over time, this cyclic stress creates microscopic 

voids at the interface between the anode and the electrolyte. 

Using a real-time imaging technique 

known as operando scanning electron 

microscopy, researchers observed these 

micro-voids evolve. Initially stable, the 

interface broke down after several charge-

discharge cycles. The solid electrolyte 

fractured and ultimately led to internal 

shorting of the cell — all with just one-

tenth of the current it was rated to handle. 

Understanding Mechanical Fatigue in Batteries 

Mechanical fatigue refers to the gradual weakening of materials due to repeated loading and unloading. Much 

like bending a wire repeatedly until it snaps, repetitive lithium deposition and stripping weakens the anode. 

Even low-stress cycling eventually leads to internal structural failure. 

The researchers concluded that this fatigue is not just incidental but a primary contributor to dendrite 

growth and battery failure. This breakthrough understanding could pave the way for more accurate battery 

models and safer designs. 

The Role and Importance of Lithium-Ion Batteries Today 

Li-ion batteries are central to the modern digital and clean energy economy. Their high energy-to-weight ratio, 

efficiency, and fast rechargeability make them ideal for: 

• Consumer electronics (smartphones, laptops) 

• Electric vehicles (EVs) 

• Grid energy storage for renewable power 

• Aerospace, military, and medical applications 
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With rising climate goals and fossil fuel 

substitution, battery technologies are enabling 

a transition to sustainable energy systems. 

The Rise of Solid-State Batteries (SSBs) 

SSBs are considered the next generation of 

battery tech. Their advantages over traditional 

Li-ion batteries include: 

• Greater safety (non-flammable solid 

electrolytes) 

• Higher energy density (potentially 

doubling range in EVs) 

• Longer operational life and minimal maintenance 

• Compact and lightweight designs 

However, challenges like dendrite growth, manufacturing 

cost, and material limitations remain to be solved before 

widespread adoption. 

India’s Policy Initiatives and Battery Strategy 

India is heavily investing in battery technology to support its 

clean mobility and energy goals. 

1. National Mission on Transformative Mobility and 

Battery Storage (2019) 

Aims to localize battery manufacturing and create a strong 

supply chain for electric mobility and grid storage 

applications. 

2. Production Linked Incentive (PLI) 

Scheme for Advanced Chemistry Cells 

With an outlay of ₹18,100 crore, this scheme 

supports domestic battery production of 50 

GWh. Technologies like SSBs and advanced 

Li-ion are eligible. Key players include 

Reliance, Ola, Amara Raja, and others. 
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3. FAME India Scheme (Faster Adoption and 

Manufacturing of Electric Vehicles) 

Promotes adoption of EVs by providing incentives for 

electric two-wheelers, three-wheelers, and buses. It 

indirectly boosts demand for Li-ion batteries. 

4. National Electric Mobility Mission Plan (NEMMP) 

Focuses on achieving mass EV adoption by 2030. 

Emphasis is placed on improving battery cost, availability, 

and safety. 

Challenges Facing India in Battery Technology 

India faces critical hurdles in achieving battery 

independence: 

• Raw Material Scarcity: India imports most of its 

lithium and cobalt from countries like Australia, 

Chile, and Congo. 

• Technological Dependence: Much of India’s battery R&D still depends on foreign patents and 

technologies. 

• Recycling Infrastructure: E-waste 

from batteries poses a major 

environmental risk. India lacks 

efficient battery recycling systems. 

• High Cost and Scale-up Barriers: 

Manufacturing solid-state batteries 

at scale is expensive and technically 

challenging. 

Future Roadmap: What Needs to Be 

Done 

To build a robust battery ecosystem, India 

must: 

• Strengthen Resource Diplomacy: 

Secure lithium supply from friendly 

nations like Australia, Argentina, 

and Bolivia. 

• Enhance R&D: Focus on 

indigenous innovation via 

https://pragnyaiascoachinghyderbad.com/


 

19th May 2025                               PRAGNYA IAS ACADEMY 

PRAGNYA BHARATHI: Detailed News Analysis (DNA)  

 

DEL-HYD-B’LORE-PUNE-TPT                                                        https://pragnyaiascoachinghyderbad.com 
                                                                                                                                                                                +91 9880486671 

institutions like IISc, CSIR-CECRI, and ARCI. 

• Support Battery Recycling: Develop a circular economy by encouraging battery collection and reuse. 

• Invest in Solid-State Research: Promote deeper investigation into fatigue resistance, stress-strain 

mapping, and failure modeling in SSBs. 

A Critical Step in Battery Innovation 

The discovery that mechanical fatigue leads to dendrite growth in solid-state lithium batteries is a 

significant scientific milestone. It demystifies a long-standing failure mode and opens up new paths for design 

improvement. As India pushes for electric mobility and energy security, addressing these failure mechanisms 

will be key to developing reliable, high-performance, and domestically produced batteries. 

 

 

 

 

 

 

 

 

 

 

Prelims Practice Question: 

Q. With reference to Solid-State Lithium-ion Batteries (SSBs), consider the following statements: 

1. Solid electrolytes in SSBs reduce the risk of flammability compared to conventional liquid 

electrolytes. 

2. Dendrite formation in SSBs occurs due to high voltage overload during a single charge cycle. 

3. Recent research has linked the failure of SSBs to mechanical fatigue of the lithium anode due 

to repeated charge-discharge cycles. 

4. SSBs are currently widely used in electric vehicles and heavy industrial machinery. 

Which of the statements given above are correct? 

A. 1 and 3 only 

B. 2 and 4 only 

C. 1, 2 and 3 only 

D. 1, 3 and 4 only 

Answer: A. 1 and 3 only 

Explanation: 

• Statement 1 is correct: Solid electrolytes are non-volatile and non-flammable, reducing fire 

risk in batteries. 

• Statement 2 is incorrect: Dendrite formation is not due to high voltage overload in a single 

cycle, but due to repeated stress (mechanical fatigue) from cycling. 

• Statement 3 is correct: The recent discovery attributes SSB failure to mechanical fatigue of 

the Li anode caused by repeated charge-discharge cycles. 

• Statement 4 is incorrect: SSBs are not yet widely used in EVs or heavy machinery; they are 

currently limited to devices like pacemakers and smartwatches. 

 

https://pragnyaiascoachinghyderbad.com/


 

19th May 2025                               PRAGNYA IAS ACADEMY 

PRAGNYA BHARATHI: Detailed News Analysis (DNA)  

 

DEL-HYD-B’LORE-PUNE-TPT                                                        https://pragnyaiascoachinghyderbad.com 
                                                                                                                                                                                +91 9880486671 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mains Model Question 

Discuss the recent findings on the failure mechanisms of solid-state lithium-ion batteries. How do 

these findings impact the future development of battery technology, particularly in the context of 

India’s push for electric mobility and energy security? 

Solid-state lithium-ion batteries (SSBs) represent a promising advancement over conventional lithium-

ion batteries due to their improved safety, higher energy density, and longer lifespan. Unlike traditional 

batteries that use liquid electrolytes, SSBs employ a solid ceramic or polymer electrolyte, making them 

less flammable and more compact. However, despite these advantages, a persistent issue of spontaneous 

short-circuits has limited their widespread adoption. 

 

Recent research published in Science has shed light on the core reason behind this failure mode: 

mechanical fatigue of the lithium anode caused by repeated charging and discharging cycles. This fatigue 

leads to the formation and growth of dendrites—needle-like lithium filaments—that penetrate the solid 

electrolyte, causing internal short circuits. Using advanced operando scanning electron microscopy, 

researchers observed that microscopic voids form and grow at the anode-electrolyte interface during 

cyclic stress, eventually fracturing the electrolyte and shorting the cell even at low current levels. 

 

Understanding that mechanical fatigue, rather than isolated high voltage or single-cycle overload, 

drives dendrite formation is a significant breakthrough. It means that battery models can now 

incorporate these mechanical effects to predict failure more accurately and guide the design of more 

robust SSBs. 
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Topic : National Manuscripts Mission (NMM) 

Relevance : GS Paper 1 History and Culture  

Source : Indian Express 

Context :  

The National Manuscripts Mission 

(NMM) is an initiative by the Government 

of India aimed at preserving and promoting 

the vast manuscript heritage of the country. 

Manuscripts here refer to handwritten 

documents, often ancient or medieval texts, 

encompassing a wide range of subjects such 

as literature, science, medicine, philosophy, 

history, art, and religion. These manuscripts 

are invaluable for understanding India’s rich 

cultural, intellectual, and historical legacy. 

Established in 2003 under the Indira Gandhi National Centre for the Arts (IGNCA), the NMM was 

envisioned to survey, document, conserve, and digitise manuscripts spread across India. Manuscripts are found 

in academic institutions, museums, libraries, and in the possession of private collectors. Despite the abundance 

of these texts, many remain vulnerable due to neglect, decay, or lack of systematic preservation efforts. 

Revamping the National Manuscripts Mission: What’s New? 

In the Union Budget 2025-26, the government announced a significant revamp of the NMM, to be launched 

as the Gyan Bharatam Mission by Prime Minister Narendra Modi on June 9. This relaunch comes after the 

NMM, since its inception, did not progress as expected, hindered by limited funding and infrastructural 

constraints. 

For India, which aims to transition aggressively towards electric mobility under initiatives like the 

National Electric Mobility Mission Plan and the Production Linked Incentive scheme for battery 

manufacturing, this insight is crucial. Solid-state batteries promise safer, more energy-dense alternatives 

to existing lithium-ion technology. However, overcoming fatigue-related failures will be key to 

commercial viability. 

India’s ongoing focus on indigenous battery R&D, securing raw materials, and scaling up manufacturing 

will benefit from integrating this new understanding. Improved battery longevity and safety will 

accelerate EV adoption and energy storage solutions, furthering India’s climate and energy security 

goals. Thus, addressing mechanical fatigue in SSBs is not only a scientific milestone but also a strategic 

imperative for India’s clean energy future. 
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Key changes under the revamped NMM include: 

• Budget Increase: The budget allocation has 

been substantially increased from ₹3.5 crore 

to ₹60 crore, reflecting the government’s 

enhanced commitment to manuscript 

preservation. 

• Expanded Scope: The new mission aims to 

cover more than one crore (10 million) 

manuscripts, far beyond the current scope, 

intensifying efforts for documentation and 

digitisation. 

• Survey and Documentation: A 

comprehensive survey will be conducted to 

locate manuscripts across India, including those in remote areas and private collections. 

• Digitisation and Conservation: Digitisation will safeguard manuscripts against physical deterioration 

and allow broader access through digital platforms. Conservation 

efforts will include physical preservation to protect fragile manuscripts 

from further decay. 

• Organizational Restructuring: The formation of an 

autonomous body is proposed to efficiently manage the mission, 

potentially allowing more focused and professional administration. 

• Technology Integration: Use of modern technologies for 

scanning, metadata creation, and online archiving will be enhanced to 

facilitate easier access and study. 

Importance of Manuscript Deciphering and Preservation 

Manuscripts are more than 

historical artifacts; they are 

the reservoirs of India’s 

intellectual traditions and 

cultural identity. They hold 

key knowledge in fields 

such as Ayurveda, astronomy, linguistics, mathematics, 

philosophy, and the arts. Deciphering and preserving these texts is 

crucial because: 

• Cultural Heritage: Manuscripts provide direct insight into 

India’s diverse cultural history and civilizations, helping us 

understand socio-religious practices and philosophical 

ideas across time. 
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• Historical Research: They are primary sources 

for historians, enabling reconstruction of India’s 

past beyond colonial or modern narratives. 

• Scientific Knowledge: Many manuscripts 

contain ancient scientific and medical knowledge, 

which can contribute to contemporary research 

and innovation. 

• Linguistic Diversity: Manuscripts exist in 

numerous Indian and regional languages and 

scripts, helping preserve endangered languages 

and dialects. 

• Global Scholarship: Making manuscripts 

accessible through digitisation promotes global 

academic collaboration and increases awareness 

about India’s contributions to world knowledge. 

Current Status and Future Prospects 

Till now, the NMM has prepared metadata for around 52 

lakh manuscripts and digitised over three lakh titles, but 

only about one-third of these are accessible online. The 

revamped mission aims to address these gaps, increase 

digitisation rates, and make manuscripts widely available 

to scholars and the public. 

By launching the Gyan Bharatam Mission, the Indian 

government is signalling a renewed focus on protecting 

this vast cultural treasure, integrating modern technology 

with traditional knowledge, and ensuring India’s 

manuscript heritage is preserved for future generations. 

 

 

 

 

 

 

 

 

 

Prelims Practice Question 

Q. Consider the following statements regarding the National Manuscripts Mission (NMM): 

1. The NMM is a part of the Indira Gandhi National Centre for the Arts (IGNCA). 

2. The revamped NMM, named Gyan Bharatam Mission, aims to cover over one crore manuscripts. 

3. The budget allocation for NMM was decreased in the Union Budget 2025-26. 

4. Digitisation of manuscripts helps in their conservation and wider accessibility. 
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Which of the statements given above are correct? 

A. 1 and 2 only 

B. 1, 2 and 4 only 

C. 2 and 3 only 

D. 1, 3 and 4 only 

Answer: B. 1, 2 and 4 only 

Explanation: 

• Statement 1 is correct: The NMM functions under the Indira Gandhi National Centre for the Arts. 

• Statement 2 is correct: The revamped mission, called the Gyan Bharatam Mission, targets 

documenting over one crore manuscripts. 

• Statement 3 is incorrect: The budget for NMM was substantially increased from ₹3.5 crore to 

₹60 crore in 2025-26. 

• Statement 4 is correct: Digitisation protects manuscripts from physical deterioration and 

facilitates wider scholarly access. 

Mains Model Question 

Q. Discuss the significance of the National Manuscripts Mission and the recent revamp announced 

in the Union Budget 2025-26. How does the preservation and digitisation of manuscripts 

contribute to India’s cultural and academic landscape? 

The National Manuscripts Mission (NMM), established in 2003 under the Indira Gandhi National Centre 

for the Arts, is a crucial initiative aimed at preserving India’s vast and diverse manuscript heritage. 

Manuscripts encompass handwritten texts in various languages, scripts, and subjects, including 

philosophy, science, literature, and history. These manuscripts are invaluable as they carry the 

intellectual, cultural, and historical knowledge accumulated over centuries. However, many manuscripts 

remain scattered, fragile, and vulnerable to deterioration due to environmental factors and neglect. 

Recognising this, the Government of India announced a major revamp of the NMM in the Union Budget 

2025-26, launching the Gyan Bharatam Mission with a significantly increased budgetary allocation from 

₹3.5 crore to ₹60 crore. This revamp aims to extend the scope of the mission to cover over one crore 

manuscripts, focusing on comprehensive survey, documentation, conservation, and digitisation efforts. 

The enhanced budget and restructuring are expected to improve operational efficiency and leverage 

modern technology for digitisation and metadata creation, ensuring greater accessibility for researchers 

and the public. 

The revamped National Manuscripts Mission not only preserves India’s rich heritage but also 

strengthens its academic and cultural infrastructure, aligning with the broader goals of cultural 

conservation and knowledge dissemination in the digital age. 
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Topic : Higher Defence Spending Won’t Stretch India’s Finances 

Relevance : GS Paper 3 Defence and Economy 

Source : The Hindu 

Context :  

India is currently witnessing a strategic recalibration of its defence budget amid evolving security challenges. 

The Ministry of Defence is reportedly seeking an additional ₹50,000 crore in the Supplementary Demand for 

Grants this financial year. Despite such a significant increase, economists maintain that the government has 

sufficient fiscal space to absorb this expenditure without deviating from the fiscal deficit target of 4.4%. 

Fiscal Flexibility Amid Rising Defence Expenditure 

India’s ability to increase defence spending without overstretching its finances is supported by multiple 

macroeconomic factors: 

• Higher-than-Expected RBI Dividend Transfers: The Reserve Bank of India transferred a record 

₹2.1 lakh crore dividend for 2023-24, 141% higher than the previous year. This unexpected windfall 

provides additional revenue to the government. 

The preservation and digitisation of manuscripts serve multiple purposes. Firstly, they safeguard 

fragile manuscripts from physical degradation, preventing irreversible loss of cultural heritage. 

Secondly, digitisation democratizes access, allowing scholars, students, and the general public across 

the globe to engage with these ancient texts, fostering greater academic research and interdisciplinary 

studies. Additionally, manuscripts hold potential insights into ancient scientific knowledge, linguistic 

diversity, and historical narratives, contributing to India’s soft power and cultural diplomacy. 
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• Softening Global Oil Prices: Reduced 

oil prices ease the import bill and 

inflationary pressures, which helps in 

maintaining fiscal discipline. 

• Stable Tax Revenue Growth: 

Continuous tax revenue inflows further 

bolster the government’s fiscal position. 

• Reprioritisation of Expenditure: The 

government has the flexibility to reallocate 

funds, possibly by cutting down on non-

essential or less urgent revenue expenditure 

across various sectors. 

According to experts like Rishi Shah of 

Grant Thornton Bharat and Dr. Radhika 

Pandey of the National Institute of Public 

Finance and Policy, these factors create a 

favourable buffer to accommodate the rise 

in defence expenditure. 

Historical Perspective on Defence 

Spending and Fiscal Deficit 

India’s fiscal deficit history shows 

resilience during times of heightened 

geopolitical tensions, with exceptions 

largely limited to full-scale wars or global 

crises: 

• 1971 Indo-Pak War: The fiscal deficit rose from 3% to 

3.45%, further reaching 3.9% post-war before 

normalization. 

• Kargil Conflict (1999-2000): Deficit increased from 5.3% 

to 6.1% following the war. 

• Post-Uri and Post-Parliament Attack Periods: The deficit 

remained contained despite heightened tensions. 

• Global Financial Crisis and 26/11 Attack (2008): The 

fiscal deficit ballooned due to the global crisis rather than 

security issues alone. 

• Pulwama Attack and COVID-19 (2019-2021): Increased 

deficit attributed mainly to pandemic response, not defence 

spending. 
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This historical trend 

suggests that India’s fiscal 

management mechanisms 

are capable of absorbing 

increased defence costs 

while maintaining 

economic stability. 

Composition and 

Significance of India’s 

Defence Budget 

India’s defence budget 

plays a crucial role in 

ensuring national security 

and operational preparedness: 

• Revenue Expenditure: Covers salaries, pensions, and maintenance costs. 

• Capital Expenditure: Allocated for procurement of weapons, equipment, and infrastructure 

development. 

• Pension Payments: A significant 

recurring cost owing to a large 

number of veterans. 

Strategic Importance 

• India’s geographic location with 

sensitive borders demands robust 

defence preparedness. 

• Defence spending supports 

modernisation, including the 

acquisition of advanced aircraft, naval 

vessels, missile systems, and 

surveillance technologies. 

• Infrastructure development such as 

border roads, airfields, and 

communication networks enhances 

operational capabilities. 

India’s Defence Spending in the Global 

Context 

India is among the top five global defence 

spenders, reflecting its status as a major 

regional power: 
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• Modernisation and Indigenisation: Initiatives like ‘Make in India’ aim to reduce reliance on imports 

and boost domestic defence manufacturing. 

• International Partnerships: Defence cooperation with countries like the USA, Russia, France, and 

Israel facilitates technology transfers and joint military exercises. 

• Emerging Security Challenges: Cybersecurity, space security, and hybrid warfare demand sustained 

investment in defence capabilities. 

India’s defence spending is essential to safeguard sovereignty and maintain regional stability. The 

government’s fiscal strategy, aided by higher RBI dividends, lower oil prices, and steady tax revenues, allows 

for a significant increase in defence budgets without compromising fiscal deficit targets. This balanced 

approach ensures that India can modernise its armed forces, build strategic infrastructure, and maintain 

economic stability simultaneously. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prelims Practice Question: 

Consider the following statements regarding India’s defence expenditure and fiscal management: 

1. The Reserve Bank of India’s dividend transfer to the government has no impact on fiscal 

flexibility for defence spending. 

2. India’s fiscal deficit has historically remained under control during periods of heightened 

tensions except in the event of full-scale war or global crises. 

3. Defence capital expenditure primarily covers salaries and pensions of armed forces personnel. 

Which of the above statements is/are correct? 

Options: 

A) 1 and 2 only 

B) 2 only 

C) 2 and 3 only 

D) 1 and 3 only 

Answer: 

B) 2 only 

Explanation: 

• Statement 1 is incorrect because higher-than-expected RBI dividend transfers provide additional 

revenue to the government, improving fiscal flexibility to accommodate increased defence 

spending. 

• Statement 2 is correct as India’s fiscal deficit has generally remained under control during 

heightened tensions unless it escalated into a full-scale war or was influenced by global crises. 

• Statement 3 is incorrect since defence capital expenditure is mainly used for procurement of 

weapons, equipment, and infrastructure development, while salaries and pensions fall under 

revenue expenditure. 
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Mains Model Question: 

Discuss the implications of increased defence spending on India’s fiscal health. How does India 

manage to balance higher defence outlays without compromising its fiscal deficit targets? 

Elaborate on the significance of defence expenditure in India’s broader economic and strategic 

context. 

India’s increased defence spending often raises concerns about its impact on the country’s fiscal health, 

especially given competing demands for developmental and social welfare spending. However, recent 

analyses indicate that India has sufficient fiscal space to absorb higher defence expenditures without 

deviating from its fiscal deficit target. This resilience is supported by several factors, including higher-

than-expected dividend transfers from the Reserve Bank of India (RBI) and favourable macroeconomic 

conditions such as lower global oil prices and stable tax revenue growth. These elements provide the 

government with the flexibility to reprioritise budgets and accommodate additional defence outlays 

without jeopardising fiscal discipline. 
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Historically, India’s fiscal deficit has remained relatively stable during periods of heightened border 

tensions or conflict, except in cases of full-scale wars or major global crises. For instance, while the 

fiscal deficit increased during the 1971 war and the Kargil conflict, it remained contained during 

other tense periods like the 2016 Uri attack. This trend underscores India’s capacity to manage 

defence spending prudently, balancing strategic needs with fiscal prudence. 

Defence expenditure in India is broadly categorised into revenue expenditure—covering salaries, 

pensions, and maintenance—and capital expenditure, which includes procurement of equipment, 

infrastructure development, and technological modernization. Capital expenditure is critical for 

modernising the armed forces, enhancing operational readiness, and supporting the “Make in India” 

initiative for defence manufacturing. Strategically, sustained investment in defence not only 

safeguards national security but also supports geopolitical stability in a region marked by complex 

security challenges. 

India’s ability to manage higher defence spending without straining its fiscal framework reflects 

sound economic planning and effective fiscal management. Defence expenditure remains vital for 

the country’s sovereignty and economic growth, while fiscal discipline ensures long-term 

macroeconomic stability. 
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