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1. Fire and sound - On Kerala’s Mundathikode tragedy (TH) 
GS Paper III - Disaster Management; Governance & Public Policy. 
Topic - Disaster and disaster management; Government policies and interventions for development in 
various sectors and issues arising out of their design and implementation.  
Sub-Topic - Industrial and Chemical Disasters. 

1. Introduction 
In April 2026, a catastrophic explosion at a makeshift fireworks unit in Mundathikode, Thrissur, 

served as a grim reminder of the persistent safety deficit in India's high-risk festivities. Occurring during 
preparations for the iconic Thrissur Pooram, the blast resulted in 15 fatalities and extensive property 
damage. This tragedy underscores a systemic failure where the "spectacle of sound" is consistently 
prioritized over stringent regulatory compliance, highlighting the urgent need for a "safety-first" 
paradigm in cultural celebrations. 

2. The Mundathikode Incident - Impact & Context 
The Event - A powerful blast occurred at a makeshift unit handling fireworks for the "sample vedikkettu" 
(pre-event display) of the Thrissur Pooram. 
Human & Physical Toll - 
1. Fatalities - Approximately 15 lives lost. 
2. Injuries - Over 24 individuals sustained serious injuries. 
3. Property Damage - Nearly 50 houses in the vicinity suffered structural damage, indicating the high 

intensity of the explosion. 
Administrative Response - The state declared the incident a "State-specific disaster" to accelerate relief 
and compensation, though the festival was allowed to continue in a scaled-down form to appease 
public sentiment. 

3. Systemic Regulatory & Enforcement Failures 
The tragedy highlights that lessons from the 2016 Puttingal Temple Disaster remain unlearned - 
1. Post-Puttingal Negligence - Safety norms mandated after the 2016 tragedy (which killed 100+) were 

largely ignored or poorly enforced by local administrations. 
2. Inadequate Monitoring - Weak surveillance by the Petroleum and Explosives Safety Organization 

(PESO) and local police during the peak festival season creates a vacuum of accountability.  
3. Licensing Gaps - Licenses are often issued for small quantities, but units frequently store explosives 

far beyond the legal threshold without site inspections. 

4. Critical Safety Lapses - The "Anatomy of a Disaster" 
The Mundathikode unit exhibited classic "disaster-prone" conditions - 
Hazardous Proximity - Lack of mandatory "safe distances" between storage sheds meant that a small 
spark caused a lethal chain reaction. 
Excessive Stockpiling - Illegal storage of large quantities of flash powder and explosive chemicals far 
beyond the approved capacity. 
Banned Substances - Suspected use of high-intensity, prohibited chemicals to achieve louder decibel 
levels. 
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Human Capital Deficit - Deployment of untrained seasonal workers who lack basic knowledge of 
chemical stability and emergency protocols. 
Infrastructure Deficit - Absolute lack of on-site firefighting systems or protective safety gear. 

5. Socio-Political & Cultural Challenges 
The "Fire and Sound" issue is deeply rooted in India’s socio-political fabric - 
1. Vote-Bank Pressures - Strict enforcement is often weakened by political interference, as political 

parties fear a backlash from religious organizations if safety curbs are seen as "anti-tradition." 
2. The "Loudness" Culture - A cultural obsession with loud, high-decibel explosives persists, leading to 

public resistance against "Green Crackers" or low-noise alternatives. 
3. Spectacle over Science - The competitive nature of temple displays (e.g., between Thiru Ambady 

and Paramecium) drives authorities to push safety boundaries to provide a more "grand" show.  

6. Way Forward - Toward Safer Celebrations 
To prevent the recurrence of such "preventable disasters," a multi-pronged approach is required - 
Technological Shift - Adoption of Cold Spark Technology and modern pyrotechnics that provide visual 
grandeur without the risk of high-intensity explosions. 
Strict Accountability - Implementing a "Zero Tolerance" policy where local officials (District 
Collectors/Police) are held personally accountable for safety breaches in their jurisdiction.  
Professionalization - Ensuring that only certified, trained pyrotechnicians handle explosives, moving 
away from the makeshift, unregulated "shed" model. 
Public Awareness - Engaging religious heads and community leaders to advocate for a "Safe Pooram" 
that prioritizes life over loudness. 

Conclusion 
The Mundathikode tragedy is a testament to the fact that cultural richness cannot justify 

administrative lethargy. India's fireworks industry requires a systemic overhaul—transitioning from a 
tradition-led approach to a science-led safety framework. Until political will aligns with regulatory rigor, 
the sky-high spectacles of our festivals will continue to cast a dark shadow of avoidable mortality over 
the nation’s democratic spirit. 
Source - https -//www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-
mundathikode-tragedy/article70902512.ece 
Question 
"The transition from 'traditional festivities' to 'high-decibel spectacles' has outpaced the existing 
regulatory framework for fireworks in India. Evaluate the efficacy of the current legal and institutional 
mechanisms in preventing fire-related disasters during mass public gatherings." (250 Words, 15 
Marks) 

1. Introduction 
The Mundathikode tragedy in April 2026, which occurred during the preparations for the Thrissur 

Pooram, reflects a recurring failure in India's safety governance. While India possesses a robust legal 
framework in the form of the Explosives Act (1884) and Explosives Rules (2008), the persistent occurrence 
of mass-casualty events suggests that the efficacy of these mechanisms is severely undermined by a 
"implementation gap" furled by political and cultural pressures. 

2. Evaluation of Existing Mechanisms 
A. Legal Framework (The Explosives Rules, 2008) 
Strengths - The rules provide exhaustive guidelines on the chemical composition of firecrackers, safe 
storage distances (Article 21 distance norms), and the requirement for licensed pyrotechnicians.  
Weaknesses - The laws are largely designed for static factories rather than the "makeshift" storage units 
that crop up during festival seasons. There is a lack of specific "Event-Based Safety Protocols" for 
religious festivities, leading to the use of temporary, non-compliant sheds. 
 

https://www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-mundathikode-tragedy/article70902512.ece
https://www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-mundathikode-tragedy/article70902512.ece
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B. Institutional Oversight (PESO and Local Administration) 
Strengths - The Petroleum and Explosives Safety Organization (PESO) is the nodal technical body for 
licensing and quality control. 
Weaknesses - PESO suffers from acute manpower shortages,  making it impossible to monitor thousands 
of local festivals simultaneously. Consequently, the responsibility shifts to the local police and district 
administration, who often lack the technical expertise to identify hazardous chemical mixes like banned 
flash powders. 
C. Post-Disaster Judicial Directives 
Strengths - Inquiries into past disasters (like the 2016 Puttingal Tragedy) have produced detailed safety 
mandates, including bans on high-decibel "competitive" displays. 
Weaknesses - These directives often suffer from "normative amnesia." As public memory fades, local 
administrations, under vote-bank pressures, frequently grant "special exemptions" or turn a blind eye to 
violations of decibel and chemical limits. 

3. The Conflict - Spectacle vs. Safety 
A critical evaluation reveals that the current framework fails because it does not account for the socio-
cultural "competitive" element - 
Loudness as Prestige - The cultural emphasis on "sound" over "visuals" drives manufacturers to use 
unauthorized, highly unstable chemical compositions to win local display competitions.  
Politicization of High-Risk Festivities - When safety norms are viewed as "anti-tradition," the political 
cost of enforcement increases, leading to the hollowing out of regulatory authority.  

4. Way Forward - Strengthening the Efficacy 
From Policing to Professionalization - Mandating that only certified pyrotechnic firms—rather than 
temple-contracted seasonal workers—can handle explosives. 
Technological Substitution - Providing subsidies for the adoption of Cold Spark Technology and 
electronic crackers that provide the "vibe" of tradition without the "risk" of combustion.  
Statutory Liability - Introducing strict liability for temple boards and organizers, ensuring they are 
financially and legally responsible for any safety breach. 

5. Conclusion 
The current regulatory framework in India is "strong on paper but weak on the ground." The 

efficacy of the Explosives Rules is compromised not by a lack of law, but by a lack of political and social 
will to enforce them. Moving forward, the state must transition from a "reactive" disaster responder to a 
"proactive" safety regulator, ensuring that the Right to Life (Article 21) is the non-negotiable foundation of 
every cultural celebration. 
Source - https -//www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-
mundathikode-tragedy/article70902512.ece 

2. There are three pathways for India to develop greater energy resilience 
(IE) 

GS Paper III - Economy (Infrastructure/Energy) & Environment (Conservation). 
Topic - Infrastructure - Energy; Conservation, environmental pollution and degradation, environmental 
impact assessment. 
Sub-Topic - Energy Security and Strategic Autonomy. 

1. Introduction 
In April 2026, intensifying geopolitical friction—particularly the potential disruption of the Strait of 

Hormuz—has underscored the fragile nature of India's energy security. As a nation importing nearly 85% 
of its crude oil, India is perpetually exposed to external supply shocks. To achieve Strategic Autonomy 
and ensure economic stability, India is aggressively pursuing three convergent pathways  - 

https://www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-mundathikode-tragedy/article70902512.ece
https://www.thehindu.com/opinion/editorial/fire-and-sound-the-hindu-editorial-on-keralas-mundathikode-tragedy/article70902512.ece
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Electrification, Bioenergy, and Natural Gas expansion. This shift is not merely an environmental mandate 
but a fundamental necessity for macroeconomic resilience. 

2. Energy Security & The Vulnerability of Import Dependence 
Deep Dependency - India imports 85% of its crude oil and approximately 50% of its Natural Gas (LNG). 
This creates a direct link between global volatility and domestic inflation/fiscal health.  
Strategic Chokepoints - The Strait of Hormuz handles 20% of global oil trade; any blockade there 
represents an existential threat to India’s energy supply chain.  
Economic Impact - High energy import bills are the primary drivers of the Current Account Deficit (CAD), 
making the Indian Rupee vulnerable to global market sentiment. 
The Policy Objective - Energy security is now defined by the 3 As - Availability, Accessibility, and 
Affordability. 

3. Pathway I - Electrification & Renewable Expansion 
Panchamrit Commitments - India is on track to meet its 500 GW non-fossil capacity target by 2030, 
shifting the power mix toward solar and wind. 
Sectoral Deepening - * Transport - Aggressive push for Electric Vehicles (EVs) to reduce the "tailpipe" 
demand for petroleum. 
Residential - Promoting Electric Cooking to replace LPG, thereby reducing the domestic import burden.  
Technological Integration - Utilization of AI, IoT, and Battery Energy Storage Systems (BESS) to manage 
the intermittency of renewable sources. 
Atmanirbhar Minerals - Focus on domestic mining and processing of Rare Earth Elements (REEs) and 
Lithium, essential for battery manufacturing and electronic resilience. 

4. Pathway II - Bioenergy & Waste-to-Energy Potential 
Agricultural Residue - India generates 950 million tonnes of ag-residue annually. Converting the 
available 400 million tonnes into energy can solve both energy and pollution problems.  
The Biogas Revolution - With 300 million cattle, India has the potential to produce 100 billion cubic 
metres (bcm) of biogas annually, which could significantly offset LNG imports.  
GOBAR-Dhan Scheme - Institutionalizing the conversion of cattle dung and solid waste into 
Compressed Bio-Gas (CBG) and organic manure. 
Climate-Pollution Link - Bioenergy reduces stubble burning (a major cause of winter smog in North 
India) and aids in carbon sequestration. 

5. Pathway III - Natural Gas & LNG Diversification 
The "Bridge Fuel" - Natural gas emits roughly 50% less CO₂ than coal, serving as a critical transition fuel 
while renewable infrastructure matures. 
Supply Security - Unlike the oil market (dominated by OPEC), the global gas market is less cartelized, 
allowing India to source from diverse geographies (e.g., USA, Australia, Qatar).  
Infrastructure Scaling - India’s gas pipeline network has reached 25,000 km, though further expansion is 
required to integrate the "National Gas Grid." 
Small-Scale LNG (SSLNG) - A game-changer for distribution, SSLNG allows gas to reach MSMEs and 
transport hubs without relying solely on large-scale pipeline connectivity. 

6. Challenges in Energy Diversification 
Logistics of Biomass - Agricultural waste is bulky and geographically scattered; creating a cost-
effective supply chain for collection and storage remains a hurdle.  
Capital Intensity - Transitioning to green hydrogen, EVs, and smart grids requires massive upfront 
capital investment and long gestation periods. 
Technological Gaps - India still lacks indigenous high-end technology for Carbon Capture (CCS) and 
efficient long-duration energy storage. 
Federal Coordination - Energy policy requires seamless alignment between Central mandates and 
State-level execution (e.g., land acquisition for solar parks). 
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7. Climate Commitments & Sustainable Development 
Net Zero 2070 - Diversification is the primary vehicle for achieving India's long-term climate neutrality. 
SDG Integration - Directly addresses SDG 7 (Affordable and Clean Energy) and SDG 13 (Climate Action).  
Just Transition - Ensuring that the shift away from fossil fuels provides alternative livelihoods for workers 
in the traditional coal and oil sectors. 

8. Conclusion 
India’s energy future lies in a synchronized multi-modal strategy. By overlapping Electrification, 

Bioenergy, and Natural Gas, India can move from a state of "import vulnerability" to "strategic resilience." 
The success of this transition depends on fostering private innovation, creating bankable infrastructure 
projects, and maintaining a steadfast commitment to the Atmanirbhar Bharat vision in the energy 
sector. 
Source - https -//indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-
develop-greater-energy-resilience-10654540/ 
Question 
"India’s transition from a fossil-fuel-dependent economy to a diversified energy basket is no longer 
just a climate mandate but a strategic necessity for macroeconomic stability. Critically analyze the 
efficacy of the three proposed pathways—electrification, bioenergy, and natural gas—in ensuring 
India's energy security." (250 Words, 15 Marks) 

1. Introduction 
In 2026, India's energy security is increasingly threatened by geopolitical volatility, particularly in 

the Strait of Hormuz, a chokepoint through which much of its 85% crude oil imports flow. To achieve 
strategic autonomy, India is pursuing a multi-pronged diversification strategy. While these pathways 
offer a blueprint for Net Zero 2070, their success depends on overcoming significant technological, 
logistical, and financial barriers. 

2. The Efficacy of the Three Pathways 
A. Electrification & Renewable Energy 
Pros - Shifting transport (EVs) and residential cooking to electricity reduces the direct demand for 
petroleum and LPG. Utilizing AI and Battery Energy Storage  Systems (BESS) helps manage the 
intermittency of solar and wind power. 
Critical Gap - India is heavily dependent on imports for Rare Earth Elements (REEs) and Lithium needed 
for batteries. These risks shifting dependency from "Oil cartels" to "Mineral cartels." 
B. Bioenergy & Waste-to-Energy 
Pros - India produces 950 million tonnes of agricultural residue. Programs like GOBAR-Dhan convert 
waste into Compressed Bio-Gas (CBG), potentially replacing expensive LNG imports while reducing 
stubble burning and pollution. 
Critical Gap - The biomass supply chain is highly fragmented. Collecting, transporting, and storing bulky 
agricultural waste remains economically unviable in many regions without heavy subsidies.  
C. Natural Gas Expansion 
Pros - As a "Bridge Fuel," it emits 50% less CO₂ than coal. The expansion of the National Gas Grid (25,000 
km) and Small-Scale LNG (SSLNG) provides a cleaner alternative for MSMEs and long-haul transport. 
Critical Gap - India still imports 50% of its natural gas. While less cartelized than oil, it remains an 
imported fossil fuel that subjects the Current Account Deficit (CAD) to global price shocks.  

3. Structural Bottlenecks 
Capital Intensity - The transition requires massive upfront investment in smart grids, green hydrogen, 
and charging infrastructure, often stretching fiscal targets.  
Federal Challenges - Energy is a concurrent subject; lack of coordination between Central mandates 
and State-level land acquisition or DISCOM reforms often delays projects. 

https://indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-develop-greater-energy-resilience-10654540/
https://indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-develop-greater-energy-resilience-10654540/
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Technological Sovereignty - India still relies on foreign technology for high-efficiency solar cells and 
long-duration energy storage. 

4. Way Forward 
Incentivizing Innovation - Leveraging carbon credits and the Production Linked Incentive (PLI) scheme 
to localize the manufacturing of electrolyzers and solid-state batteries. 
Decentralized Energy - Promoting "Micro-grids" and local bio-digesters to reduce the logistical costs 
associated with centralized energy distribution. 
Strategic Mineral Diplomacy - Securing long-term leases for lithium and cobalt mines abroad while 
fast-tracking domestic exploration under Atmanirbhar Bharat. 

5. Conclusion 
The three-pathway strategy is a vital shield against the "Imported Inflation" that plagues the 

Indian economy. However, energy security is not achieved by merely switching fuels; it is achieved 
through Technological Sovereignty and Resource Resilience. For India to become a developed economy 
by 2047, it must ensure that its energy transition is as much about "Making in India" as it is about 
"Cleaning in India." Moving from a reactive posture to a proactive, diversified framework is the only way 
to safeguard India's growth story from global geopolitical shocks. 
Source - https -//indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-
develop-greater-energy-resilience-10654540/ 

3. Are freebies really a curse? (DH) 
General Studies Paper - General Studies Paper II – Governance 
Topic - Fiscal policy and public expenditure 
Sub-Topic - Inclusive growth and poverty alleviation 

Introduction 
The debate on “freebies” versus productive expenditure has intensified in India. While critics 

argue that freebies strain fiscal resources, proponents highlight their role in stimulating demand, 
reducing inequality, and empowering vulnerable groups. The issue requires a nuanced economic 
assessment rather than a binary view. 

1. Understanding Freebies and Cash Transfers 
1. Freebies refer to direct benefits such as cash transfers, subsidies, or free services provided by 

governments.  
2. They are often targeted at low-income and vulnerable populations.  
3. Unlike capital expenditure (capex), they primarily influence consumption rather than asset creation.  

2. Economic Rationale of Freebies 
Demand Stimulation 
1. Direct cash transfers increase disposable income, boosting demand for goods and services.  
Multiplier Effects 
1. Increased consumption can stimulate production and employment, especially in local economies.  
Counter-Cyclical Role 
1. During economic slowdowns, freebies can act as automatic stabilisers.  

3. Social and Developmental Benefits 
Poverty Reduction 
1. Transfers provide immediate relief to economically weaker sections.  
Women Empowerment 
1. Direct transfers to women improve household decision-making and welfare outcomes.  
Human Development 
1. Subsidies in food, health, and education improve long-term social indicators.  

 

https://indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-develop-greater-energy-resilience-10654540/
https://indianexpress.com/article/opinion/columns/there-are-three-pathways-for-india-to-develop-greater-energy-resilience-10654540/
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4. Criticism and Concerns 
Fiscal Stress 
1. Excessive reliance on freebies can increase fiscal deficits and debt burden.  
Opportunity Cost 
1. Resources diverted to consumption may reduce investment in infrastructure and long-term growth.  
Dependency Risks 
1. Continuous handouts may reduce incentives for work and productivity.  
Political Populism 
1. Freebies may be driven by electoral considerations rather than economic rationale.  

5. Capex vs Freebies Debate 
1. Capex generates long-term growth through asset creation and productivity gains.  
2. Freebies generate short-term demand and welfare benefits.  
3. The two are not mutually exclusive; a balanced fiscal mix is essential.  

6. Towards a Balanced Approach 
1. Target subsidies to genuinely vulnerable groups using data-driven identification.  
2. Combine freebies with productive investments in health, education, and skills.  
3. Ensure fiscal discipline through transparent budgeting and accountability.  
4. Shift from universal freebies to conditional and outcome-based transfers where feasible.  

Conclusion 
Freebies are not inherently detrimental; their impact depends on design, targeting, and fiscal 

sustainability. A balanced approach integrating welfare support with long-term investments is essential 
for inclusive and sustainable growth. 
Source - https -//www.thehindubusinessline.com/opinion/are-freebies-really-a-
curse/article70902677.ece 
Question 
Q. “Freebies are often criticised for undermining fiscal discipline, yet they play a crucial role in 
inclusive growth.” Critically examine this statement in the Indian context.  (250 words) 

Introduction 
Freebies, in the form of cash transfers and subsidies, are widely debated in India for their fiscal 

implications. While they are often criticised as populist measures, they also serve important economic 
and social objectives. 

Role in Inclusive Growth 
1. Freebies increase disposable income of low-income households, thereby boosting consumption 

demand.  
2. They act as economic stabilisers during downturns by sustaining aggregate demand.  
3. Direct transfers to women enhance financial inclusion and household welfare.  
4. Subsidies in food, health, and education contribute to improved human development outcomes.  

Concerns and Limitations 
1. Excessive expenditure on freebies can strain fiscal resources and increase public debt.  
2. It may crowd out capital expenditure needed for long-term growth.  
3. Poorly targeted schemes can lead to inefficiencies and leakages.  
4. Persistent reliance may create dependency and reduce work incentives.  

Way Forward 
1. Rationalise subsidies to ensure better targeting and efficiency.  
2. Maintain a balance between welfare spending and capital investment.  
3. Strengthen fiscal responsibility frameworks to ensure sustainability.  
4. Link transfers with outcomes such as education, health, or skill development where appropriate.  

https://www.thehindubusinessline.com/opinion/are-freebies-really-a-curse/article70902677.ece
https://www.thehindubusinessline.com/opinion/are-freebies-really-a-curse/article70902677.ece
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Conclusion 
Freebies, when well-designed and targeted, can support inclusive growth without undermining 

fiscal stability. The focus should be on achieving a balanced and sustainable fiscal strategy rather than 
dismissing welfare measures altogether. 
Source - https -//www.thehindubusinessline.com/opinion/are-freebies-really-a-
curse/article70902677.ece 

4. Dealing with Risk (TS) 
General Studies Paper - General Studies Paper III – Science & Technology 
Topic - Emerging technologies and associated risks 
Sub-Topic - Infrastructure development and resilience 

Introduction 
India’s rapid expansion into advanced sectors such as green hydrogen, nuclear energy, biofuels, 

and sustainable aviation fuels introduces complex technological risks. Managing these risks through 
robust safety frameworks, institutional capacity, and skilled manpower is essential for sustainable 
growth. 

1. Changing Nature of Risk in Emerging Technologies 
1. Modern industrial risks are increasingly complex, interconnected, and high-impact.  
2. Technologies such as hydrogen energy and nuclear systems involve high uncertainty and 

catastrophic potential.  
3. Traditional safety approaches are inadequate for managing dynamic and evolving risk landscapes.  

2. Limitations of Current Risk Management Systems 
Inadequate Skill Ecosystem 
1. Shortage of highly trained professionals in safety science, modelling, and risk assessment.  
Weak Institutional Mechanisms 
1. Absence of a unified national framework for advanced risk governance.  
High Cost of Safety Infrastructure 
1. Testing facilities, simulations, and validation mechanisms require significant investment.  
Fragmented Learning Systems 
1. Lack of standardised documentation and institutional learning from past incidents.  

3. Importance of Advanced Risk Assessment Tools 
1. Tools such as Computational Fluid Dynamics (CFD) and simulation models help predict accident 

scenarios.  
2. Use of AI, data analytics, and digital twins improves precision in risk forecasting.  
3. Virtual Reality (VR)-based training enhances preparedness for real-world emergencies.  

4. Strategic Need for Institutional Capacity Building 
Centres of Excellence 
1. Establish specialised institutions for research, training, and certification in risk management.  
Standardisation and Knowledge Sharing 
1. Develop national repositories and frameworks for safety protocols and best practices.  
Integration with Industry 
1. Collaboration between government, academia, and private sector for innovation and 

implementation.  

5. Role of Policy and Regulation 
1. Mandatory risk assessments and safety audits for all major projects.  
2. Strengthening regulatory frameworks to ensure compliance and accountability.  
3. Aligning safety standards with global best practices.  

 

https://www.thehindubusinessline.com/opinion/are-freebies-really-a-curse/article70902677.ece
https://www.thehindubusinessline.com/opinion/are-freebies-really-a-curse/article70902677.ece
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6. Economic and Strategic Implications 
1. Poor risk management can lead to industrial disasters, financial losses, and reputational damage.  
2. Strong safety systems enhance investor confidence and global competitiveness.  
3. Critical for achieving India’s goals of energy transition and industrial expansion.  

7. Way Forward 
1. Develop a national risk management architecture for emerging technologies.  
2. Invest in skill development and specialised training ecosystems.  
3. Promote adoption of advanced technologies for risk prediction and mitigation.  
4. Encourage continuous learning and institutional memory.  

Conclusion 
Effective risk management is foundational to India’s technological and industrial ambitions. 

Building robust institutions, skilled manpower, and advanced safety systems will ensure sustainable and 
secure growth. 
Source - https -//www.msn.com/en-in/news/opinion/dealing-with-risk/ar-
AA21FYXG?apiversion=v2&domshim=1&noservercache=1&noservertelemetry=1&batchservertelemetry=1
&renderwebcomponents=1&wcseo=1&bundles=feat-es2020-t 
Question 
Q. “Rapid technological advancement has increased the complexity of industrial risks.” Discuss the  
challenges in risk management in emerging sectors in India and suggest measures to address them.  
(250 words) 

Introduction 
India’s expansion into advanced sectors such as green hydrogen, nuclear energy, and biofuels 

has increased the complexity of industrial risks. These technologies require sophisticated risk 
management systems to ensure safety and sustainability. 

Challenges in Risk Management 
1. Emerging technologies involve high uncertainty and potential for catastrophic accidents.  
2. There is a shortage of skilled professionals trained in advanced risk assessment and safety science.  
3. Institutional frameworks remain fragmented, lacking coordination and standardisation.  
4. High costs of safety infrastructure and testing facilities limit widespread adoption.  
5. Limited institutional learning and documentation reduce preparedness for future risks.  

Measures to Address Challenges 
1. Establish specialised centres of excellence for risk assessment, training, and research.  
2. Strengthen regulatory frameworks with mandatory safety audits and compliance mechanisms.  
3. Promote use of advanced tools such as AI, simulation models, and digital twins for risk prediction.  
4. Develop a national knowledge-sharing platform for best practices and incident learning.  
5. Encourage collaboration between government, academia, and industry for capacity building.  

Conclusion 
Managing risks in emerging technologies is critical for India’s sustainable development. A 

comprehensive approach combining institutional strengthening, technological innovation, and skill 
development will ensure safe and resilient industrial growth. 
Source - https -//www.msn.com/en-in/news/opinion/dealing-with-risk/ar-
AA21FYXG?apiversion=v2&domshim=1&noservercache=1&noservertelemetry=1&batchservertelemetry=1
&renderwebcomponents=1&wcseo=1&bundles=feat-es2020-t 
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