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Page 05 : GS 3 : Indian Economy - Agriculture / Prelims 

The Union Government has released the Draft Seeds Bill, 2025, aiming to modernise India’s seed 

regulatory framework by replacing the Seeds Act, 1966 and the Seeds (Control) Order, 1983. This move 

comes after two earlier failed attempts in 2004 and 2019, mainly due to resistance from farmers’ 

groups. The new draft seeks to ensure quality seeds, improve farmers’ access, and align regulations 

with international standards, while balancing the interests of industry and cultivators. 

 

Key Analysis 

1. Static Background: Why Seed Regulation Matters 

 Seeds are the foundation of agricultural productivity, contributing to nearly 20–25% of yield 

improvements. 

 The current Seeds Act, 1966 regulates: 



 

o Certification standards 

o Seed testing 

o Licencing of seed dealers 

 However, it does not address: 

o Emerging biotechnologies 

o Protection from spurious seeds 

o Transparency in the seed supply chain 

o Farmers’ rights in a liberalised seed market 

Thus, regulatory reforms have been long pending. 

Key Features of the Draft Seeds Bill, 2025 

a. Mandatory Registration of Seed Dealers 

 Every dealer must obtain a State-issued registration certificate before selling, exporting, or 

importing seeds. 

 Ensures traceability and accountability. 

b. Regulation Based on Quality Parameters 

Seed varieties must meet the Indian Minimum Seed Certification Standards regarding: 

 Germination percentage 

 Genetic purity 

 Physical purity 

 Seed health 

 Trait expression 

This aims to curb the circulation of low-quality and counterfeit seeds. 

c. Protecting Farmers 

 Ensures access to quality seeds at affordable rates. 

 Enables farmers to claim compensation if seed failure is due to faulty germination or poor 

quality. 

d. Liberalisation of Seed Imports 

 Allows easier import of global seed varieties to promote innovation and competitiveness. 

 Supports private sector participation and crop diversification. 



 

e. Decriminalisation of Minor Offences 

 Moves towards Ease of Doing Business 

 Minor violations attract administrative penalties instead of criminal prosecution. 

 Serious offences remain punishable with stronger penalties. 

Stakeholder Responses (Current Affairs Linkage) 

a. Farmers’ Organisations: Cautious and Skeptical 

 Past Bills (2004 & 2019) were withdrawn due to farmer protests. 

 Farmers fear: 

o Increased corporate control over seed markets 

o Possible dilution of farmers’ traditional seed-saving rights 

o Higher prices if market liberalisation favours large companies 

 Farmer groups like BKU (Ekta Ugrahan) argue the Bill seems to favour industry and “ease of 

doing seeds business”. 

b. Seed Industry: Welcomes the Reform 

 Federation of Seed Industry of India (FSII) says the Bill is a timely step. 

 Industry advantages: 

o Clearer regulatory environment 

o Faster registration processes 

o Easier import norms 

o Certainty in enforcement provisions 

Conclusion 

The Draft Seeds Bill, 2025 represents the Centre’s renewed attempt to overhaul outdated seed 

regulations and strengthen India’s agricultural productivity through quality assurance, transparency, 

and market modernisation. While the industry views it as a progressive reform aligned with global 

standards, farmer organisations remain wary of potential corporate influence and erosion of traditional 

rights. The success of the Bill will ultimately depend on its ability to strike a fair balance between 

innovation, affordability, and farmer protection—a critical requirement for sustainable and equitable 

agricultural growth in India. 

 

 



 

UPSC Prelims Practice Question 

Ques: Consider the following statements regarding the Draft Seeds Bill, 2025: 

1. It seeks to replace the Seeds Act, 1966 and Seeds (Control) Order, 1983. 

2. It makes registration of all seed dealers mandatory. 

3. It criminalises all violations related to seed quality. 

4. It liberalises import of global seed varieties. 

How many of the above statements are correct? 

(a) Only one 

(b) Only two 

(c) Only three 

(d) All four 

Ans: c)  

UPSC Mains Practice Question 

Ques: Discuss how the Draft Seeds Bill, 2025 seeks to balance farmers’ rights, seed quality regulation, 

and the interests of the seed industry. (150 Words) 
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The latest Global Carbon Project (GCP) 2025 report indicates that India’s carbon emissions are expected 

to rise by only 1.4% this year — a significant slowdown compared to the 4% rise in 2024. While India 

remains the third-largest emitter globally, the slower growth signals emerging shifts in energy usage, 

driven by favourable climatic conditions and rapid expansion of renewable energy. At a time when 

global emissions are projected to reach a record 38 billion tonnes and the world debates 

responsibilities at climate summits, India’s relative deceleration provides important policy lessons. 

 

Key Analysis 

1. Current Developments  

a. India’s Emission Trends 

 India’s emissions projected to grow 1.4% in 2025. 

 Last year’s increase was 4%, driven by higher coal and oil demand. 

 Slower growth attributed to: 

o Favourable monsoon → reduced cooling/AC demand. 

o Strong rise in renewable energy supply, reducing coal dependence. 



 

b. India in the Global Emission Landscape 

 India’s total annual emissions (2024): 3.2 billion tonnes CO₂. 

 Rank: 3rd largest emitter after: 

o China – 12 billion tonnes 

o U.S. – 4.9 billion tonnes 

 Per capita emissions: 2.2 tonnes — second lowest among G20 countries. 

 Coal remains India’s major emission source. 

c. Global Emission Trends 

 Projected global fossil CO₂ emissions 2025: 

o +1.1% → total 38 billion tonnes. 

 Country-wise: 

o China: +0.4% (slower due to huge renewable surge) 

o U.S.: +1.9% 

o EU: +0.4% 

d. Fuel-wise Contribution (Global) 

 Coal: +0.8% 

 Oil: +1% 

 Natural Gas: +1.3% 

e. Land-use Change Emissions 

 Deforestation emissions: ~4 billion tonnes/year (2015–2024). 

 Reforestation offsets: ~50% of deforestation emissions. 

f. Carbon Budget and 1.5°C Target 

 Remaining carbon budget for 1.5°C: 170 billion tonnes CO₂. 

 At current levels, it will be exhausted before 2030. 

 Scientists now call 1.5°C “no longer plausible”. 

g. Global Political Context 

 The report aligns with negotiations at the Belem Climate Summit (Brazil) on: 

o Phasing out fossil fuels, 

o Climate finance, 

o Adaptation and resilience measures. 



 

2. Conceptual Background) 

a. What is the Global Carbon Project? 

 An international consortium tracking annual carbon emissions. 

 Widely cited in IPCC assessments and COP negotiations. 

 Tracks emissions from: 

o Fossil fuels 

o Cement 

o Land-use and land-use change (LULUCF) 

b. Carbon Budget 

 Total amount of CO₂ humanity can emit while staying below certain warming thresholds. 

 For 1.5°C, the remaining 170 Gt CO₂ ≈ 4 years of emissions at current rate. 

 Budget becomes smaller due to: 

o Increased fossil emissions, 

o Weakening natural carbon sinks (oceans + forests). 

c. Significance for India 

 India argues for: 

o Climate justice, 

o Common but Differentiated Responsibilities (CBDR-RC), 

o Fair share of the global carbon space, 

o Need for green finance and technology transfer. 

 India’s low per capita emissions strengthen its negotiating position. 

d. India’s Renewable Push 

 Solar capacity now among world’s top five. 

 Rapid addition of: 

o Rooftop solar, 

o Wind energy, 

o Green hydrogen pilot projects. 

 Helps reduce coal dependence, especially in monsoon-heavy months. 

3. Analytical Insights  

a. Why Did India’s Emission Growth Slow? 



 

1. Good monsoon → lower cooling demand. 

2. Higher renewable penetration → reduced coal consumption. 

3. Efficiency improvements in industrial processes. 

b. Implications 

 India’s energy transition is accelerating, but absolute emissions continue to rise. 

 Meeting Net Zero by 2070 will require deeper structural shifts: 

o Transport electrification, 

o Grid-scale storage, 

o Phasing down coal, 

o Sustainable cooling technologies. 

c. Global Concern 

 Even though growth slowed, the world remains off-track for climate goals. 

 Natural sinks (forests, oceans) are weakening due to warming — a worrying long-term trend. 

Conclusion 

India’s slower rise in carbon emissions in 2025 reflects the positive impact of a good monsoon, 

expanding renewable capacity, and shifting energy patterns. Yet, both India and the world remain far 

from a decarbonisation trajectory compatible with the 1.5°C climate target, whose remaining carbon 

budget is rapidly shrinking. For India, balancing development needs with low-carbon growth will 

require sustained policy commitment, climate finance, and technological innovation. The report is a 

timely reminder that global cooperation must accelerate if the world is to achieve meaningful climate 

stabilization. 

UPSC Prelims Practice Question   

Ques : With reference to the Global Carbon Project (GCP), consider the following statements: 

1. It is an international scientific program that tracks global carbon emissions from fossil fuels and land-

use changes. 

2. It functions under the Intergovernmental Panel on Climate Change (IPCC). 

3. Its data is widely used for estimating the remaining carbon budget. 

Which of the statements given above is/are correct? 

A. 1 only B. 1 and 3 only C. 2 and 3 only D. 1, 2 and 3   Ans : b) 

UPSC Mains Practice Question   

Ques : Explain the concept of ‘land-use change emissions’. Analyse the trends in deforestation and 

reafforestation globally and their implications for climate mitigation. (150 Words) 
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India already carries one of the world’s largest diabetes burdens — 10.1 crore cases as per the ICMR–

INDIAB (2023) report. New clinical observations now reveal a worrying trend: chronic workplace stress 

is emerging as a major contributor to early-onset Type 2 diabetes, especially among younger working 

adults. As work cultures intensify and sedentary lifestyles expand, metabolic disorders linked to stress 

are becoming more visible. This trend has significant implications for public health policy, labour 

regulations, and non-communicable disease (NCD) management in India. 

 

Key Analysis 

1. Current News Highlights  

a. Rising Stress-Linked Diabetes 

 Doctors report a sharp rise in stress-related Type 2 diabetes among: 

o Tech and IT workers 

o Finance sector employees 

o Customer service/BPO staff 

o Healthcare workers 

o Night shift staff (highest risk) 

b. Physiological Mechanism 



 

o Chronic stress 

o High cortisol + adrenaline  

o Disrupted glucose metabolism  

o Insulin resistance  

o Abdominal fat gain  

Doctors note increasing cases where: 

 Individuals in their 30s and early 40s show high blood sugar despite no significant dietary excess. 

 Increased central obesity, sleep disturbance, fatigue, and poor glycaemic control are common. 

c. Early Warning Signs Often Missed 

Doctors say early metabolic flags are often normalised: 

 Daytime fatigue 

 Abdominal weight gain 

 Fragmented sleep 

 Sudden cravings 

 Rising triglycerides 

 Borderline BP 

These are dismissed as “routine stress” instead of early endocrine dysfunction. 

d. Gender Patterns 

Studies show that women face a higher incidence of stress-linked metabolic syndromes because of: 

 Double burden (work + home) 

 Reduced time for meals/sleep 

 Greater hormonal sensitivity to stress 

 

e. Night Shift Workers at High Risk 

Night shifts disrupt circadian rhythms, which regulate metabolism. 

Effects: 

 Decline in insulin sensitivity 

 Higher blood sugar fluctuations 

 Greater long-term diabetes risk 

Even disciplined diet/medication cannot fully offset circadian disruption. 

f. Low-Cost, High-Impact Solutions 

According to clinicians, workplace reforms need not be expensive: 

 Predictable meal breaks 

 Movement breaks between meetings 

 Limits on late-night logging/calls 

 Healthier cafeteria food 

 Proper shift rotation 

 Structured sleep cycles for night shift staff 



 

Such measures reduce chronic cortisol load and improve productivity. 

g. Stress Management Improves Glycaemic Control 

Doctors report improved blood sugar levels among patients who adopted: 

 Mindfulness 

 Therapy 

 Structured routines 

 Counselling 

 Yoga/meditation 

Stress reduction → better sleep → better sugar regulation. 

 

2. Static Linkages for UPSC 

a. NCD Burden in India  

 India is the Diabetes Capital of the World. 

 NCDs (diabetes, hypertension, CVD) contribute to 63% of total deaths in India. 

 Stress and lifestyle disorders now qualify as major epidemiological drivers of NCDs. 

b. Policy Context 

Relevant government initiatives: 

 National Programme for Prevention and Control of Cancer, Diabetes, CVD and Stroke (NPCDCS) 

 Ayushman Bharat Health and Wellness Centres → focus on lifestyle counselling. 

 Mental Healthcare Act, 2017 

 Discussion on modernising Occupational Safety, Health and Working Conditions norms. 

c. Circadian Rhythm Science 

 Circadian disruption is a recognised risk factor for: 

o Diabetes 

o Obesity 

o Cardiovascular disease 

o Mood disorders 

This is part of modern chronobiology. 

3. Analytical Insights  

A. Why Workplace Stress is Emerging as a Silent Epidemic 

1. Longer working hours, tighter deadlines. 

2. “Always-online” work culture (especially in IT/finance). 

3. Sedentary lifestyles + poor sleep. 

4. Skipped meals, erratic eating. 

5. Decline in physical activity due to urban work patterns. 

6. Psychological pressure, job insecurity, and burnout. 

B. Public Health Implications 

 Rising early-onset diabetes increases healthcare burden and productivity loss. 



 

 Stress-related metabolic disorders increase: 

o CVD risk 

o Depression and anxiety 

o Economic costs of absenteeism/presenteeism 

 India’s demographic dividend may weaken due to unhealthy workforce trends. 

C. Need for Workplace Policy Interventions 

 Mandatory breaks 

 Regulating screen time 

 Preventing excessive shift rotations 

 Corporate wellness standards 

 Integration of mental health into workplace policies 

 Annual metabolic screenings for high-stress industries 

This aligns with global best practices (ILO, WHO Healthy Workplace Model). 

Conclusion 

The rising incidence of stress-induced diabetes in India marks a critical intersection of workplace 

culture, mental health, and metabolic health. As the country navigates rapid economic transformation, 

younger workers face unprecedented job pressures that directly translate into chronic illnesses. 

Addressing this requires a dual approach: individual stress management and systemic workplace 

reforms. Promoting predictable routines, reducing burnout, and integrating mental health into 

occupational policies are essential steps. Recognising stress as a serious metabolic risk factor is not 

only crucial for public health but is also key to sustaining a healthy, productive workforce in India’s 

modern economy. 

UPSC Prelims Practice Question   

Ques : With reference to stress-linked metabolic disorders in India, consider the following 

statements: 

1. Chronic stress elevates cortisol levels which can reduce insulin sensitivity. 

2. Night shift work disrupts circadian rhythms and is associated with higher risk of Type 2 diabetes. 

3. Early signs of stress-related metabolic dysfunction always include loss of appetite. 

Which of the statements given above is/are correct? 

A. 1 and 2 only B. 2 and 3 only C. 1 and 3 only D. 1, 2 and 3   Ans : a)  

UPSC Mains Practice Question  : Case Study  

Ques : You are the HR head of a large IT company where many employees report chronic fatigue, rising 

sugar levels, and sleep disturbances due to high workload and late-night calls with foreign clients. The 

management believes that extended work hours are necessary for business. 

Identify the ethical issues involved and suggest balanced solutions that protect employee health 

without harming organisational productivity.  
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India’s Universal Immunisation Programme (UIP) has historically been the backbone of the country’s 

public health success, eradicating polio and drastically reducing vaccine-preventable diseases. As 

epidemiological patterns evolve, the debate on prioritising new vaccines — particularly Typhoid 

Conjugate Vaccine (TCV) and Hepatitis A Vaccine — has intensified. The recent article argues that in 

the current scenario, Hepatitis A may deserve even higher priority for inclusion in the UIP due to rising 

susceptibility and disease severity among adolescents and adults. 

 

Background  

About Hepatitis A 

 A viral infection causing acute inflammation of the liver. 

 Traditionally considered a benign childhood disease in India. 

 Transmitted mainly through the faeco–oral route (contaminated food and water). 

 No specific antiviral treatment; severe cases require only supportive care. 

 Preventable through inactivated or live-attenuated vaccines. 

Universal Immunisation Programme (UIP)  

 World’s largest immunisation programme. 

 Provides free vaccines against 12+ diseases including Polio, Measles, Hepatitis B, Rotavirus, PCV 

etc. 

 Phased introduction model (e.g., Hep B in 2002, Rotavirus in 2016). 



 

Why Hepatitis A Needs Priority 

1. Changing Epidemiology 

 Earlier, 90%+ children were infected before age 10, developing lifelong immunity. 

 Due to improved sanitation, fewer children are infected early. 

 Seroprevalence has dropped below 60% in many urban areas. 

 Result: Larger pool of adolescents and adults without immunity, in whom the disease is far more 

severe. 

2. Increasing Outbreaks  

States such as: 

 Kerala, Maharashtra, Uttar Pradesh, Delhi have reported multiple outbreaks resulting in 

clusters of acute liver failure and deaths. 

3. No Specific Treatment 

 Unlike Typhoid, where antibiotics exist, Hepatitis A has no specific therapy. 

 Severe cases depend solely on supportive care — increasing mortality risk. 

4. Highly Effective, Indigenous Vaccine Available 

 India produces Biological E’s Biovac-A, used successfully for 20 years. 

 90–95% efficacy; immunity lasts 15–20 years or lifelong. 

 Single dose for live-attenuated vaccine → programmatically simple. 

5. Clear Public Health Advantage Over Typhoid Vaccine 

Parameter Typhoid Hepatitis A 

Treatment available? Yes (antibiotics, though resistance rising) No 

Disease severity shift Moderate Increasing among adults; more fatal 

Immunity duration Some waning Long-lasting 

Single-dose possible? No Yes 

Indigenous vaccine? Yes Yes 

Conclusion: Hepatitis A is “low-hanging fruit” for UIP. 

 



 

Policy Recommendations Suggested in the Article 

1. Start with high-burden States experiencing repeated outbreaks. 

2. Co-administer with existing boosters (DPT, MR) using the same infrastructure. 

3. Conduct periodic serosurveys to track immunity. 

4. Expand nationwide based on evidence — similar to the rollout model for Hepatitis B, Rotavirus, 

PCV. 

Conclusion 

As India revisits its immunisation priorities, the shift in Hepatitis A epidemiology, rising outbreaks, 

absence of specific treatment, and the availability of a safe and indigenous vaccine make a compelling 

case for its inclusion in the UIP. While typhoid vaccination remains essential, a rational sequencing 

based on disease burden, cost-effectiveness, and public health impact suggests that Hepatitis A 

deserves immediate attention. Incorporating the Hepatitis A vaccine would mark a natural progression 

in India’s continuing commitment to preventive healthcare and strengthened population immunity. 

UPSC Prelims Practice Question   

Ques Consider the following statements regarding Hepatitis A: 

1. It is primarily transmitted through contaminated food and water. 

2. Severe Hepatitis A has a specific antiviral treatment. 

3. Immunity after infection or vaccination is generally long-lasting. 

4. India currently uses only imported Hepatitis A vaccines. 

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 

Ans : a) 

UPSC Mains Practice Question   

Ques The changing epidemiology of Hepatitis A in India necessitates revisiting the priorities of the 

Universal Immunisation Programme. Discuss. (250 Words) 
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Free and fair elections are a basic feature of the Constitution and form the bedrock of India’s 

democratic legitimacy. While the Election Commission of India (ECI) supervises elections to Parliament 

and State Legislatures, the State Election Commissions (SECs) are mandated under Articles 243K and 

243ZA to supervise elections to rural and urban local bodies. The ongoing electoral roll controversy in 

Maharashtra, following Supreme Court directions to complete local body elections by January 2026, 

highlights structural issues in electoral roll management and the limits of SEC authority. 

Current Issue: Why Are Electoral Rolls Under Scrutiny? 

The Opposition has raised concerns over: 

 Duplicate names 

 Missing entries 

 Voters registered at non-existent or bulk addresses 

 People from other States wrongly included 

 Opaqueness in roll revision 

These concerns acquire urgency because SECs do not prepare their own electoral rolls and depend 

entirely on the ECI's rolls under the Representation of the People Act, 1950. 

How the SEC Is Ensuring Fair Elections 

1. Legal Framework: SEC’s Powers Are Limited 

 SEC has superintendence, direction and control over local body elections. 

 However, they cannot add or delete names from the rolls. 

 They must use the Assembly electoral rolls provided by the Chief Electoral Officer (CEO). 

This creates structural dependency on the ECI. 

2. Tackling Duplicate and Missing Entries 

Although additions/deletions cannot be made, the SEC has initiated a corrective marking exercise, not 

modification. 

a. Tool for Detecting Duplicate Names 

A digital tool will filter duplicate entries using four parameters: 



 

1. First name 

2. Middle name 

3. Last name 

4. Gender 

The SEC will: 

 Identify duplicate entries 

 Mark them as “double” or “doubtful” 

 Forward them to the CEO for field verification 

 CEO will verify and star-mark such entries 

b. Undertaking by Voters 

To prevent double voting: 

 Voters with duplicate entries must give an undertaking declaring the booth where they will cast 

their ballot. 

 These undertakings are kept at polling centres. 

 A marked copy of the roll ensures that a person cannot vote twice. 

This operational safeguard strengthens the transparency of the process. 

3. Handling Missing or Wrongly Assigned Names 

Four types of objections can be raised by citizens: 

1. Name present in Assembly roll but missing in local body roll 

2. Name assigned to wrong ward 

3. Duplicate/fake entries 

4. Multiple voters registered at the same address 

Timeline: 

 Draft published: November 20 

 Objections: Nov 20–27 

 Final ward-wise list: December 5 

 Polling centre-wise list: December 12 

This grievance redressal mechanism gives citizens a formal channel to address errors. 



 

4. Addressing Young Voters’ Grievance 

Cut-off date for new voters remains 1 January 2025, meaning: 

 Youth turning 18 after January will not vote in upcoming polls. 

 This has led to dissatisfaction and raises concerns about inclusiveness. 

This reflects systemic rigidity rather than SEC failure. 

Will Opposition’s Concerns Be Fully Resolved? 

Strengths of SEC measures: 

 Transparent objection mechanism 

 Technological detection of duplicates 

 Field verification by CEO 

 Undertakings to prevent multiple voting 

Limitations: 

 Core issue: SEC cannot alter electoral rolls. 

 If the Assembly voters’ list itself is defective, SEC cannot correct it. 

 Very short time-frame before elections (order of SC). 

 Bulk-address and zero-address problems stem from ECI rolls, not SEC data. 

Opposition concerns about the "opaqueness" of voter lists and "illegal additions" remain partly 

unaddressed. 

Static Polity Linkages  

1. Constitutional Provisions 

 Art. 243K: SEC for Panchayats 

 Art. 243ZA: SEC for Municipalities 

 Modeled on Election Commission of India (independence, autonomy) 

2. Supreme Court Judgments 

 Kishan Singh Tomar v. Municipal Corporation of Ahmedabad (2006) – SEC is an 

“independent constitutional authority.” 

 Recent SC directive (2025): – Maharashtra to complete local elections by Jan 2026. SEC cannot 

delay elections on grounds of electoral roll defects. 



 

3. Representation of the People Act, 1950 

 Preparation of electoral rolls is entirely an ECI function. 

SEC only uses these rolls, giving rise to structural dependence. 

Conclusion 

Maharashtra’s State Election Commission has introduced a technologically assisted and time-bound 

plan to identify duplicate voters, invite objections, and ensure that procedural safeguards prevent 

multiple voting. However, because the SEC lacks the authority to add or remove names from electoral 

rolls, deeper structural problems—such as defective voter lists, bulk-address entries, and missing 

names—cannot be fully resolved at the State level. 

The episode reinforces a long-standing debate in Indian electoral governance: the need to strengthen 

coordination between ECI and SECs and modernize voter roll management, ensuring local body 

elections are as credible, inclusive, and error-free as those for Parliament and State Assemblies. 

UPSC Prelims Practice Question   

Ques: With reference to the State Election Commission (SEC), consider the following statements: 

1. The SEC has the power to add or delete names from the electoral rolls used in local body elections. 

2. The SEC conducts elections to urban and rural local bodies under Articles 243K and 243ZA. 

3. The electoral rolls used for local body elections are prepared by the State Election Commission. 

Which of the above statements is/are correct? 

A. 1 and 2 only 

B. 2 only 

C. 2 and 3 only 

D. 1, 2 and 3  

Ans  : b) 

UPSC Mains Practice Question   

Ques: The SEC’s use of a duplicate-detection tool using four filters (first name, middle name, last name, 

gender) and booth-wise undertakings demonstrates India’s gradual shift towards data-driven electoral 

roll purification. (250 Words) 
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GS. Paper 2  International Relations 

UPSC Mains Practice Question: Technological advancements such as hypersonic 

weapons, low-yield warheads, and autonomous systems are redefining the logic of 

deterrence. Evaluate the impact of emerging technologies on the global nuclear 

balance and India’s strategic posture. (250 Words) 



 

Context :  

The global nuclear architecture—constructed over decades through treaties, moratoria, verification 

mechanisms, and great-power consensus—is entering a phase of unprecedented strain. The United 

States’ recent signal, under President Donald Trump, that it may resume nuclear explosive testing 

marks a historic departure from nearly three decades of self-imposed restraint. 

o This development has far-reaching consequences for arms-control regimes such as the 

Comprehensive Nuclear-Test-Ban Treaty (CTBT), nuclear doctrines, and the strategic calculus of 

both established and emerging nuclear powers. 

o The CTBT regime is witnessing its gravest crisis since its adoption in 1996. President Trump’s 

declaration that the U.S. could restart explosive testing sharply diverges from the post-Cold War 

consensus that upheld a global testing moratorium.  

o This comes at a time when Russia has reversed its ratification of CTBT and China remains 

unwilling to commit to explosive-test restraint. Together, these shifts threaten to unravel 

decades of arms-control progress and may re-ignite competitive nuclear weapons 

development—especially dangerous for regional theatres such as South Asia. 

 

Evolution of the nuclear order  

1. Post-1945 Restructuring 

 Global nuclear stockpiles fell from ~65,000 warheads in the 1970s to ~12,500 today. 

 Nine states now possess nuclear weapons, formal and informal. 

2. Non-Proliferation Treaty (NPT) 

 Established a hierarchical system between the five recognised nuclear-weapons states (NWS) 

and non-NPT states such as India, Pakistan, and North Korea. 

 Criticised for unequal obligations and slow disarmament progress. 

3. The Moratorium Phase (1992–present) 

 Even though the CTBT never entered into force, global consensus led to a near-universal halt 

on explosive testing. 

 Verification mechanisms expanded under the International Monitoring System (IMS) with 300+ 

stations detecting seismic, hydroacoustic, infrasound, and radionuclide activity. 

 

Why U.S. signals of the resumption are significant  

1. Reversal of a 30-year moratorium : The U.S. Department of Energy and the Pentagon have been 

instructed to prepare for renewed testing—ending a halt observed since 1992. 

2. Shift in Nuclear Doctrine 



 

 Emphasis on low-yield warheads and submarine-launched cruise missiles. 

 Indicates a shift towards “usable” battlefield nuclear options, increasing escalation risks. 

3. Erosion of Arms-Control Norms 

 U.S. allegations that Russia and China conduct “non-explosive yield” tests have provided 

political space for Washington to challenge earlier commitments. 

 Undermines mutual trust and the architecture of verifiable restraint. 

Why the CTBT framework is fraying 

1. Treaty not in force 

 CTBT requires 44 specific states to ratify; crucial holdouts include the U.S., China, India, Pakistan, 

and North Korea. 

2. Russian withdrawal (2023) 

 Moscow withdrew ratification citing U.S. non-ratification and doctrinal asymmetries. 

3. Divergent interpretations 

 Zero-yield versus sub-critical tests continue under opaque national frameworks. 

 Despite advanced IMS monitoring, ambiguity persists, feeding suspicion among major powers. 

New technologies intensifng arms race dynamics 

1. Low-yield, highly accurate systems 

 U.S. W76-2 and similar systems in other states increase temptation for early use and reduce the 

traditional threshold for nuclear escalation. 

2. Hypersonic and unmanned systems 

 Hypersonic glide vehicles, missile defences, and autonomous delivery platforms narrow decision 

times and disrupt deterrence stability. 

3. Counterforce orientation 

 Major powers increasingly pursue counterforce-capable designs to neutralise adversary arsenals 

pre-emptively—further destabilising deterrence regimes. 

 

Implication for India  

1. Potential Regional Chain Reaction : Any resumption of explosive testing by the U.S., China, or 

Russia could incentivise Pakistan to follow suit, widening India’s deterrence asymmetry. 

2. Strengthening China–Pakistan Nuclear Axis : Deepening cooperation in delivery systems, 

warhead miniaturisation, and missile technology complicates India’s strategic environment. 

 



 

3. Strategic Dilemma: To Test or Not to Test 

 India maintains a voluntary moratorium on testing since 1998. 

 If global norms collapse, New Delhi may face renewed pressure to recalibrate its nuclear posture 

and technological depth. 

 

Conclusion 

The weakening of CTBT norms marks the most consequential shift in the nuclear order since the mid-

1990s. Great-power moves towards explosive testing threaten to revive arms races, dilute global 

verification mechanisms, and destabilise deterrence equations across regions. For India, the challenge 

is to balance credible minimum deterrence with its longstanding commitment to restraint-based 

nuclear behaviour, while preparing for a more uncertain and competitive strategic landscape. 

 

 


