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POLITY  
Supreme Court's Landmark Verdict on Governor Assent Powers 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Polity	&	Governance:	Federal	structure,	Role	of	the	Governor,	Separation	of	powers,	Judicial	review	
✅	GS	Paper	2	–	Constitution:	Article	200,	Article	163,	Role	of	Constitutional	Authorities	
✅	Essay	Paper:	Democratic	accountability,	Constitutional	morality,	Centre-State	relations	

1. Context: Supreme Court Verdict on Tamil Nadu Governor's Delay 
• In	 the	 case	The	 State	 of	 Tamil	 Nadu	 v.	 The	 Governor	 of	 Tamil	 Nadu	 &	 Anr.,	 the	Supreme	 Court	 of	 Indiastrongly	 criticised	

the	unconstitutional	delay	by	 the	Governor	 in	 granting	 assent	 to	10	 re-enacted	Bills,	 declaring	 the	 delay	illegal	and	 laying	 down	 a	time-
bound	framework	for	all	future	gubernatorial	decisions.	

• This	 ruling	 addresses	 a	recurring	 pattern	of	 gubernatorial	 inaction,	 especially	 in	Opposition-ruled	 states,	 undermining	 the	spirit	 of	
cooperative	federalism.	

2. Constitutional Framework on Governor's Role 
ARTICLE	 PROVISION	
ARTICLE	200	 Governor’s	options	when	a	Bill	is	presented:	

1.	Grant	assent	
2.	Withhold	assent	
3.	Return	the	Bill	for	reconsideration	(except	Money	Bills)	
4.	Reserve	the	Bill	for	the	President	

PROVISO	 TO	 ARTICLE	
200	

If	the	Bill	is	returned	and	re-passed,	the	Governor	shall	not	withhold	assent	

ARTICLE	163	 Governor	 must	 act	 on	 the	aid	 and	 advice	 of	 the	 Council	 of	 Ministers,	 except	 in	 matters	 where	discretion	 is	
constitutionally	permitted	

ARTICLE	142	 Empowers	the	Supreme	Court	to	do	“complete	justice”	in	any	case	before	it	
ARTICLE	 Provision	
ARTICLE	200	 Governor’s	options	when	a	Bill	is	presented:	

3. Issues with Governor’s Assent Powers 
Issue	 Concern	
No	Timeline	under	Article	200	 Allows	for	indefinite	delay,	enabling	a	“pocket	veto”	
Political	Misuse	 Allegations	of	partisan	delays	in	states	ruled	by	Opposition	parties	
Lack	of	Transparency	 Governors	often	do	not	give	reasons	for	withholding	assent	
Legal	Disputes	 States	like	Kerala,	Telangana,	and	Punjab	have	moved	the	SC	citing	similar	delays	

4. Supreme Court Ruling: Key Takeaways 
✅	1.	Delay	is	Unconstitutional:	Governor	cannot	withhold	or	reserve	a	Bill	for	the	President	after	it	has	been	re-passed	by	the	State	Legislature.	

✅	2.	Bills	Deemed	to	Have	Received	Assent:	The	SC,	using	Article	142,	declared	that	the	10	re-passed	Bills	in	Tamil	Nadu	were	deemed	to	have	
received	assent.	

✅	3.	No	Pocket	or	Absolute	Veto:	Governor	must	act;	silence	or	inaction	cannot	be	used	as	a	veto.	

✅	4.	Time-Bound	Framework	for	Gubernatorial	Decisions	

Situation	 Time	Limit	
To	assent	or	reserve	a	Bill	 1	month	from	Cabinet	advice	
If	Governor	withholds	assent	 3	months	to	return	it	with	reasons	
If	Legislature	re-passes	the	Bill	 1	month	to	grant	assent	
If	Governor	chooses	to	reserve	for	the	President	 3	months	maximum,	only	with	constitutional	justification	

✅	5.	Governor	Must	Follow	Cabinet	Advice	

• Except	under	limited	constitutional	exceptions	(e.g.,	affecting	High	Court	powers),	the	Governor	must	act	on	the	advice	of	the	State	Cabinet	
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5. Significance of the Verdict 
Dimension	 Impact	
Federalism	Strengthened	 Upholds	the	autonomy	of	State	Legislatures	against	executive	obstruction	
Democratic	Accountability	 Reasserts	the	primacy	of	elected	governments	over	appointed	functionaries	
Clarifies	Constitutional	Intent	 Interprets	“shall”	in	Article	200	as	mandatory,	not	discretionary	
Judicial	Consistency	 Will	apply	to	similar	disputes	in	Kerala,	Punjab,	Telangana,	bringing	uniform	constitutional	clarity	
Institutional	Morality	 Reinforces	the	idea	that	constitutional	roles	must	be	exercised	in	good	faith,	not	for	partisan	obstruction	

6. Quotes and Constitutional Wisdom 
Dr.	B.R.	Ambedkar:	“The	Governor	under	the	Constitution	has	no	functions	which	he	can	discharge	by	himself...	He	is	required	to	follow	the	advice	of	his	
ministers	in	all	matters.”	

Supreme	Court	(2024):	“The	Constitution	does	not	permit	the	Governor	to	defeat	the	legislative	will	through	inaction	or	silence.”	

7. Conclusion: A Watershed Moment in Centre-State Relations 
This	 landmark	 judgment	 marks	 a	decisive	 pushback	 against	 constitutional	 subversion	through	 delay	 and	 inaction.	 By	 enforcing	time-bound	
decisions	and	reiterating	 the	 supremacy	 of	 democratic	 processes,	 the	 Supreme	 Court	 has	 not	 only	 protected	legislative	 sanctity	but	 has	 also	
fortified	India’s	 federal	 spirit.	 It	 is	 a	judicial	 reaffirmation	 of	 the	 Constitution’s	 design,	 where	executive	 restraint	 and	 constitutional	
fidelity	must	govern	all	public	offices.	

Mahadayi River Dispute 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Polity	&	Governance:	Interstate	water	disputes,	federal	structure,	tribunal	mechanisms	
✅	GS	Paper	3	–	Environment:	River	systems,	ecological	impact,	sustainable	water	management	
✅	Essay/GS	Paper	1	–	Geography:	River	basins,	resource	distribution,	regional	disparities	

1. Context: Renewed Tensions Over Kalasa-Banduri Project 
• Farmers	in	Karnataka	and	activists	in	Goa	are	once	again	at	odds	over	the	Kalasa-Banduri	Nala	project,	aimed	at	diverting	Mahadayi	river	

water.	
• While	Karnataka	justifies	it	on	drought	relief	grounds,	Goa	raises	serious	ecological	and	legal	objections.	

2. About the Mahadayi (Mhadei) River 
Feature	 Description	
Origin	 Bhimgad	Wildlife	Sanctuary,	Western	Ghats,	Belagavi,	Karnataka	
Length	&	Flow	 •	Karnataka:	35	km		

•	Maharashtra:	1	km		
•	Goa:	45	km		
•	Merges	into	Zuari	River	and	drains	into	Arabian	Sea	

Other	Names	 Mandovi	(in	Goa),	Gomati	(in	select	stretches)	
Basin	Area	 2,032	sq.	km		

—	Goa:	1,580	sq.	km		
—	Karnataka:	375	sq.	km		
—	Maharashtra:	77	sq.	km	

Key	Tributaries	 Nerul	River,	St.	Inez	Creek,	Mapusa	River,	Valvanti,	Dudhsagar,	Udnai	
Feature	 Description	
Origin	 Bhimgad	Wildlife	Sanctuary,	Western	Ghats,	Belagavi,	Karnataka	
Length	&	Flow	

	

3. Ecological and Economic Importance 
a.	Lifeline	of	Goa	

• Supplies	~40%	of	Goa’s	freshwater	
• Supports	drinking	water	needs,	agriculture,	fisheries,	and	rich	Western	Ghats	biodiversity	
• Estuarine	ecosystem	crucial	for	mangroves	and	tourism	

b.	Environmental	Significance	

• Located	in	UNESCO-recognized	Western	Ghats	Eco-sensitive	Zone	
• Home	to	Dudhsagar	Falls,	Bhagwan	Mahaveer	Wildlife	Sanctuary	
• Supports	endemic	species	and	riparian	ecosystems	
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4. Kalasa-Banduri Project: The Core of the Dispute 
Aspect Details 
Objective Divert Mahadayi water to Malaprabha River basin to provide drinking water in drought-prone regions of Hubballi-Dharwad, Gadag 
Nature of Project Inter-basin water diversion involving construction of canals, dams, and barrages 

Goa's Concerns 
• Threat to coastal water salinity balance 
• Reduced freshwater flow may degrade riverine and estuarine ecology 
• Affects fisheries, tourism, and livelihoods of riverside communities 

5. Mahadayi Water Dispute: Legal and Tribunal Framework 
a.	Stakeholders	Involved:	Karnataka,	Goa,	and	Maharashtra	

b.	Karnataka’s	Stand:	Demands	share	of	Mahadayi	water	for	meeting	drinking	water	needs	in	drought-hit	northern	districts	

c.	Goa’s	Objection:	Claims	ecological	damage,	loss	of	water	security,	and	violation	of	water-sharing	norms	

d.	Mahadayi	Water	Dispute	Tribunal	(2010–2018)	

• Final	award	(2018):	
o Karnataka:	13.42	TMC	
o Goa:	24	TMC	
o Maharashtra:	1.33	TMC	

• Issue:	Dispute	over	execution	of	diversion	works,	especially	Kalasa	and	Banduri	canals	

e.	Judicial	Status	

• Both	Karnataka	and	Goa	have	challenged	the	tribunal	verdict	in	the	Supreme	Court	
• Implementation	remains	legally	contested	and	politically	sensitive	

6. Key Challenges 
Issue	 Implication	
Interstate	Rivalry	 Federal	tension	between	resource-rich	and	resource-deficient	states	
Ecological	Sensitivity	 Western	Ghats	is	a	fragile	biodiversity	hotspot;	diversion	could	be	irreversible	
Climatic	Vulnerability	 Mahadayi	basin	sees	erratic	rainfall,	making	water-sharing	more	complex	
Inadequate	Water	Accounting	 Lack	of	comprehensive	hydrological	data	and	climate	modelling	in	decision-making	
Delayed	Judicial	Processes	 Prolonged	tribunal-SC	route	stalls	conflict	resolution	

7. Way Forward 
a.	Interstate	River	Board:	Establish	a	Mahadayi	River	Basin	Authority	with	joint	stakeholder	representation,	 expert	bodies,	 and	 independent	
oversight	

b.	Sustainable	Diversion	Models:	Explore	small-scale,	environmentally	viable	diversion	options	without	disrupting	downstream	ecology	

c.	Scientific	Hydrological	Assessment:	Update	basin	data	with	climate	projections,	ecological	impact	studies,	and	AI-based	modelling	

d.	Political	and	Community	Dialogue	

• Engage	local	communities	and	civil	society	to	bridge	perception	gaps	
• Facilitate	intergovernmental	negotiation	forums	with	central	mediation	

e.	Legal	Clarity:	Expedite	Supreme	Court	adjudication	with	binding	implementation	timelines	

8. Conclusion: Balancing Rights, Needs, and Nature 
• The	Mahadayi	 river	 dispute	epitomises	 the	complexity	 of	 water	 federalism	in	 India—where	developmental	 needs	must	 coexist	

with	ecological	imperatives.	
• A	balanced,	science-based,	and	inclusive	approach	is	essential	to	ensure	water	justice	without	compromising	on	biodiversity,	livelihoods,	

and	constitutional	harmony.	

	

	

	

	



 
  

5 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

Panchayat Advancement Index (PAI) 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Local	self-governance,	Decentralisation,	Panchayati	Raj	Institutions	(PRIs)	
✅	GS	Paper	3	–	Development:	Inclusive	growth,	SDGs	at	grassroots,	Rural	transformation	
✅	Essay	Paper:	Bottom-up	planning,	Rural	India	and	Sustainable	Development	

1. Context: First Edition of Panchayat Advancement Index (PAI) Released 
• The	Ministry	of	Panchayati	Raj	has	published	the	inaugural	Panchayat	Advancement	Index	(PAI)	Report	for	2022–23,	marking	a	significant	

step	towards	data-driven	governance	and	SDG-aligned	rural	planning.	
• The	 report	 provides	 an	evidence-based	 assessment	of	 over	2.5	 lakh	Gram	Panchayats	 (GPs)	across	 India,	with	Gujarat	 and	Telangana	

leading	the	rankings.	

2. What is the Panchayat Advancement Index (PAI)? 
Aspect	 Details	
Definition	 A	multi-sectoral	composite	index	measuring	the	developmental	progress	of	Gram	Panchayats	
Launched	by	 Ministry	of	Panchayati	Raj,	Government	of	India	
Coverage	 2,16,285	panchayats	(data	validated);	11,712	pending	from	5	states/UTs	
Purpose	 • Enable	bottom-up	planning	

• Identify	development	gaps	
• Strengthen	evidence-based	rural	governance	
• Track	progress	against	SDG-aligned	indicators	at	local	level	

3. Framework and Methodology 
a.	Alignment	with	SDGs:	Evaluates	performance	against	nine	thematic	areas,	aligned	with	nine	Sustainable	Development	Goals	(SDGs).	

b.	Indicators	and	Data	Points	

Component	 Number	
Total	Indicators	 435	(331	mandatory	+	104	optional)	
Data	Points	Used	 566,	mapped	with	National	Indicator	Framework	(NIF)	

4. Nine Thematic SDG Areas in PAI 
1. No	Poverty	(SDG	1)	
2. Zero	Hunger	(SDG	2)	
3. Good	Health	&	Well-being	(SDG	3)	
4. Quality	Education	(SDG	4)	
5. Gender	Equality	(SDG	5)	
6. Clean	Water	and	Sanitation	(SDG	6)	
7. Affordable	and	Clean	Energy	(SDG	7)	
8. Decent	Work	and	Economic	Growth	(SDG	8)	
9. Climate	Action	and	Environmental	Sustainability	(SDG	13)	

5. Highlights of the PAI Report 2022–23 
a.	Front	Runners	(Score:	75–90)	

• Total:	699	Panchayats	
• Top	States:	

o Gujarat:	346	
o Telangana:	270	

• Indicates	strong	implementation	of	SDG-linked	rural	governance	

b.	Performers	(Score:	60–75)	

• Total:	77,298	Panchayats	
• Top	States:	

o Gujarat:	13,781	
o Maharashtra:	12,242	
o Telangana:	10,099	

• Show	above-average	progress	with	scope	for	further	refinement	

c.	Aspirants	(Score:	40–60)	

• Total:	1,32,392	Panchayats	
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• States	Needing	Focus:	
o Bihar,	Chhattisgarh,	Andhra	Pradesh	

• Reflects	developmental	lag,	requiring	targeted	support	in	capacity	building,	service	delivery,	and	planning	

d.	Achiever	Category	(Score:	90+)	

• Status:	No	Panchayat	achieved	this	top	tier	
• Indicates	the	gap	between	policy	goals	and	on-ground	delivery	

6. Significance of the Panchayat Advancement Index 
Dimension	 Importance	
Data-Driven	Planning	 Enables	real-time	diagnosis	of	rural	development	challenges	
SDG	Localisation	 Operationalises	global	development	goals	at	the	village	level	
Transparency	&	Accountability	 Introduces	quantifiable	performance	metrics	for	panchayats	
Inter-State	Comparison	 Fosters	competitive	federalism	in	rural	development	
Capacity	Assessment	 Identifies	training	and	resource	needs	for	Panchayati	Raj	Institutions	(PRIs)	

7. Challenges and Limitations 
Issue	 Concern	
Data	Quality	 Incomplete	or	unverified	data	from	over	11,000	GPs	
Inter-State	Disparities	 Wide	gaps	in	capacities	between	resource-rich	and	poor	panchayats	
Lack	of	Technical	Staff	 Many	GPs	lack	trained	personnel	for	real-time	monitoring	
Low	Digital	Penetration	 Challenges	in	e-governance	adoption	in	remote	areas	

8. Way Forward 
a.	Capacity	Building	of	PRIs	

• Launch	training	under	Rashtriya	Gram	Swaraj	Abhiyan	(RGSA)	
• Empower	panchayats	with	planning	and	digital	tools	

b.	Tech-Enabled	Monitoring	

• Promote	geo-tagging,	mobile-based	monitoring	apps,	and	real-time	dashboards	

c.	District-Level	Integration	

• Align	District	Development	Plans	(DDPs)	with	PAI	data	outputs	
• Use	decentralised	planning	units	for	micro-level	interventions	

d.	Policy	Incentives	

• Introduce	performance-based	grants	and	awards	linked	to	PAI	rankings	
• Encourage	peer	learning	among	top-performing	and	lagging	panchayats	

9. Conclusion: Localising SDGs through Informed Rural Governance 
The	Panchayat	 Advancement	 Index	represents	 a	transformative	 shift	 in	 India’s	 rural	 governance	 narrative—from	 inputs	 and	 schemes	
to	evidence-based,	outcome-oriented	governance.	While	challenges	persist,	PAI	provides	 the	much-needed	data	 infrastructure	and	evaluative	
framework	to	achieve	the	vision	of	Atmanirbhar	Gram	Panchayats,	thereby	making	India’s	SDG	journey	inclusive,	accountable,	and	participatory.	

Judicial Transparency and the Crisis of Asset Disclosure in Indian High Courts 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Polity	&	Governance:	Transparency	and	accountability,	Structure	and	functioning	of	the	judiciary	
✅	GS	Paper	2	–	Ethics	in	Public	Life:	Integrity,	accountability,	and	ethical	governance	
✅	Essay	Paper:	Judicial	reforms,	public	trust,	institutional	integrity	

1. Context: Diminishing Transparency in the Higher Judiciary 
Recent	 revelations	 show	 that	only	 12.35%	 of	 High	 Court	 judges	in	 India	 have	publicly	 disclosed	 their	 assets,	 sparking	 debates	 on	judicial	
accountability.	The	matter	has	gained	traction	amid	the	Justice	Yashwant	Varma	case	and	a	broader	national	conversation	on	judicial	integrity	and	
transparency.	

2. Current Status of Judicial Asset Disclosures in India 
Court	 Judges	(Total)	 Assets	Disclosed	 Disclosure	Rate	
Supreme	Court	 33	 30	 91%	(All	33	soon)	
Kerala	HC	 44	 41	 93.18%	
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Himachal	Pradesh	HC	 12	 11	 91.66%	
Delhi	HC	 38	 7	 18.42%	(Down	from	82.85%	in	2018)	
Chhattisgarh	HC	 16	 1	 6.25%	
Madras	HC	 65	 5	 7.69%	
Total	(All	HCs)	 769	 95	 12.35%	

While	the	Supreme	Court	has	moved	toward	full	compliance	via	a	Full	Court	resolution	(April	2025),	High	Courts	lag	significantly.	

3. Evolution of the Asset Disclosure Norm 
A.	Voluntary	Resolution	(1997	&	2009)	

• In	1997,	the	Full	Court	of	the	SC	adopted	a	voluntary	in-camera	asset	declaration	mechanism.	
• In	2009,	following	public	pressure,	the	Supreme	Court	agreed	to	publish	declarations	online—but	this	was	not	made	binding	on	HCs.	

B.	Absence	of	Legal	Backing	

• There	is	no	statutory	mandate	requiring	judges	to	disclose	assets	publicly.	
• The	Judges’	(Declaration	of	Assets	and	Liabilities)	Bill,	2009,	was	shelved	after	resistance	from	within	the	judiciary.	

4. Why Asset Disclosure by Judges Matters 
A.	Ensures	Institutional	Accountability	

• Upholds	public	trust	in	judicial	independence.	
• Prevents	conflict	of	interest	and	undue	enrichment.	

B.	Sets	Ethical	Benchmarks	

• Judges,	being	guardians	of	the	Constitution,	must	demonstrate	higher	standards	of	transparency.	

C.	Helps	Deter	Corruption	

• In	the	absence	of	a	Judicial	Conduct	Code,	voluntary	disclosure	acts	as	a	soft	deterrent.	

D.	Upholds	Constitutional	Morality	

• Articles	14,	19,	and	21	implicitly	demand	transparency	in	public	functionaries,	including	the	judiciary.	

5. Challenges and Concerns 
Concern	 Explanation	
Voluntary	Nature	 Asset	disclosure	is	non-binding;	no	penal	provision	for	non-disclosure.	
Inconsistency	Across	HCs	 Some	High	Courts	maintain	high	disclosure	(e.g.,	Kerala),	while	others	remain	opaque	(e.g.,	Chhattisgarh,	Madras).	
Judicial	Exceptionalism	 Judges	are	often	seen	as	above	accountability	frameworks	applicable	to	politicians	or	civil	servants.	
Lack	of	Uniform	Format	 No	standard	template	or	mechanism	to	verify	disclosures.	
Reluctance	Due	to	Privacy	 Fear	of	misuse	of	family	asset	information	or	politicization	of	disclosures.	

6. Way Forward: Institutionalizing Judicial Transparency 
✅	1.	Statutory	Framework	

• Enact	a	Judicial	Standards	and	Accountability	Act	with	binding	provisions	on	asset	disclosure.	
• Include	penal	provisions	for	non-disclosure	or	false	declaration.	

✅	2.	Uniformity	Across	Courts:	A	common	online	portal,	like	Lokpal	or	Election	Commission	disclosures,	for	uniformity.	

✅	3.	Mandatory	Annual	Declarations:	Annual	public	asset	declarations	by	all	sitting	judges	must	become	standard	practice.	

✅	4.	Strengthen	Judicial	Ethics	Code:	Adopt	a	code	similar	to	the	"Restatement	of	Judicial	Values	of	Judicial	Life"	with	enforceable	consequences.	

✅	5.	Transparent	Collegium	Reforms:	Ensure	that	asset	disclosures	become	a	pre-condition	for	judicial	elevation	and	appointments.	

7. Conclusion 
The	credibility	of	the	Indian	judiciary,	while	largely	intact,	faces	serious	questions	of	transparency.	As	the	guardians	of	justice,	judges	must	lead	
by	 example,	 especially	 when	 other	 branches	 of	 government	 are	 legally	 bound	 to	 declare	 assets.	Mandatory,	 verifiable,	 and	 public	 asset	
disclosures	are	not	just	a	matter	of	good	governance	but	essential	for	democratic	legitimacy	and	public	confidence.	
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"Justice	must	not	only	be	done	but	must	also	be	seen	to	be	done	—	and	so	must	the	integrity	of	those	who	dispense	it."	

Judicial Asset Disclosure in India  
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Polity	&	Governance:	Transparency	&	accountability,	Structure	and	functioning	of	the	judiciary	
✅	GS	Paper	4	–	Ethics	in	Public	Life:	Integrity,	accountability,	and	ethical	conduct	in	institutions	
✅	Essay	Paper:	Institutional	reforms	and	judicial	ethics	

1. Context: Asset Disclosure and Judicial Accountability 
The	 recent	 disclosure	 that	only	 12.35%	 of	 High	 Court	 judges	in	 India	 have	 made	 their	assets	 public	has	 reignited	 the	 debate	 on	judicial	
accountability	and	transparency,	especially	following	the	Justice	Yashwant	Varma	controversy.	This	comes	at	a	time	when	public	scrutiny	of	all	
constitutional	functionaries,	including	the	judiciary,	is	intensifying.	

2. Current Status of Asset Disclosure Among Judges 
Court	 Total	Judges	 Judges	Disclosed	 %	Disclosed	
Supreme	Court	 33	 30	 90.9%	(All	33	to	follow	soon	via	Full	Court	Resolution)	
Kerala	HC	 44	 41	 93.18%	
Himachal	Pradesh	HC	 12	 11	 91.66%	
Delhi	HC	 38	 7	 18.42%	(↓	from	82.85%	in	2018)	
Chhattisgarh	HC	 16	 1	 6.25%	
Madras	HC	 65	 5	 7.69%	
Total	(All	HCs)	 769	 95	 12.35%	

🔎	Observation:	While	the	Supreme	Court	is	moving	toward	full	disclosure,	many	High	Courts	are	showing	regression	or	inertia	in	transparency	
practices.	

3. Why Asset Disclosure by Judges is Crucial 
✅	Ensures	Public	Trust	and	Institutional	Integrity	

• Judicial	credibility	is	closely	linked	to	perceived	and	actual	integrity.	
• Disclosures	enhance	public	confidence	and	deter	suspicion	of	misconduct.	

✅	Demonstrates	Ethical	Accountability	

• Judges	are	public	constitutional	functionaries;	their	conduct	must	meet	the	highest	ethical	standards.	
• Disclosure	reflects	ethical	governance	and	voluntary	accountability.	

✅	Prevents	Conflict	of	Interest	

• Enables	scrutiny	of	potential	financial	or	relational	conflicts	in	judicial	decision-making.	

✅	Aligns	Judiciary	with	Democratic	Norms	

• Other	branches	(e.g.,	legislature	and	executive)	already	follow	asset	disclosures	(via	Lok	Sabha/MLA	affidavits	and	All	India	Services	rules).	

4. Key Challenges and Limitations 
Challenge	 Description	
Voluntary	Nature	 No	legal	obligation	mandates	judges	to	declare	or	publish	their	assets.	
No	Statutory	Backing	 The	Judges’	Declaration	of	Assets	and	Liabilities	Bill,	2009	was	shelved.	
Lack	of	Uniformity	 No	standard	format	or	frequency	of	declaration	across	courts.	
Judicial	Exceptionalism	 Judges	often	claim	independence	as	immunity	from	transparency	norms.	
Concerns	of	Privacy	&	Misuse	 Fear	of	personal	details	being	weaponized	in	the	media	or	politics.	

5. Judicial Responses and Precedents 
• 1997	SC	Resolution:	Internal	declaration	to	Chief	Justices,	not	public.	
• 2009	Post-Public	Pressure:	Some	High	Courts	began	publishing	voluntarily	(e.g.,	Kerala,	HP).	
• 2025	SC	Full	Court	Resolution:	All	33	judges	to	soon	publish	their	asset	declarations	publicly	—	setting	a	positive	precedent.	
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6. Global Practices of Judicial Transparency 
Country	 Practice	
USA	 Judges	file	annual	financial	disclosure	reports,	made	public	via	Judicial	Conference.	
UK	 Judges	disclose	financial	interests	where	conflict	may	arise;	subject	to	recusal	codes.	
South	Africa	 Compulsory	asset	declarations	for	Constitutional	Court	judges.	
Canada	 Judicial	Conduct	Advisory	Committee	monitors	ethics;	financial	disclosures	are	regulated.	

7. Way Forward: Reforming Judicial Transparency Mechanisms 
🔹	Legal	 Mandate	 for	 Disclosure:	 Pass	 a	 comprehensive	Judicial	 Standards	 and	 Accountability	 Act	making	 annual	 public	 asset	
disclosure	mandatory.	

🔹	Uniform	Centralized	Portal:	Create	a	common	online	portal	(like	the	Election	Commission’s	affidavit	portal)	for	asset	disclosures	of	all	judges.	

🔹	Integrate	With	Collegium	Appointments:	Ensure	mandatory	asset	disclosure	as	part	of	Collegium	and	NJAC-style	appointment	procedures.	

🔹	Periodic	Updating	and	Audit:	Ensure	annual	updates,	cross-verification	with	tax	records,	and	peer	audits	for	authenticity.	

🔹	Sensitisation	and	Ethical	Training:	Institutionalise	annual	ethics	workshops	for	judges	under	National	Judicial	Academy.	

8. Conclusion 
The	judiciary,	as	the	guardian	of	the	Constitution,	must	be	accountable	without	compromising	its	independence.	In	a	democracy,	transparency	and	
trust	are	 twin	pillars	of	 institutional	 legitimacy.	Public	asset	disclosure	by	 judges	 is	a	moral	and	constitutional	necessity,	not	a	discretionary	
favour.	

“Justice	 must	 not	 only	 be	 done,	 but	 must	 manifestly	 and	 undoubtedly	 be	 seen	 to	 be	 done.”	 –	 Lord	 Hewart	
This	applies	not	just	to	judgments,	but	to	the	conduct	and	integrity	of	judges	themselves.	

GOVERNANCE	
Revisiting NREGA Wages 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Government	Schemes	&	Welfare	Initiatives:	MGNREGA,	wage	policy,	rural	development	
✅	GS	Paper	2	–	Governance:	Role	of	Parliament,	committees,	legal	provisions	for	social	security	
✅	GS	Paper	3	–	Economy:	Inclusive	growth,	labour	market	issues,	rural	employment	

1. Context: Parliamentary Push for Wage Reform 
• The	Parliamentary	Standing	Committee	on	Rural	Development	(2025)	has	called	for	a	revision	and	rationalisation	of	MGNREGA	wages,	

highlighting:	
o Rising	cost	of	living	
o Inter-state	wage	disparities	
o Inadequate	inflation	indexation	mechanisms	

2. Understanding MGNREGA: Scope and Significance 
a.	Legal	Entitlement	

• Under	the	Mahatma	Gandhi	National	Rural	Employment	Guarantee	Act,	2005,	rural	households	are	entitled	to	100	days	of	wage	
employment	annually.	

b.	World’s	Largest	Employment	Scheme	

• Over	25	crore	registered	workers	
• Instrumental	during	crises	like	COVID-19	and	agrarian	distress	periods	

c.	Multifaceted	Benefits	

• Poverty	Reduction:	Acts	as	a	social	safety	net	for	vulnerable	households	
• Wage	Floor:	Improves	bargaining	power	of	casual	labour	(Jean	Drèze,	Raghav	Gaiha	studies)	
• Rural	Infrastructure:	Supports	natural	resource	management	and	climate	resilience	
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• Gender	Inclusion:	Over	50%	beneficiaries	are	women,	improving	household	income	security	

3. Mechanism of Wage Fixation under NREGA 
Legal	Provision	 Implication	

Section	6(1)	 Centre	can	notify	independent	NREGA	wage	rates,	overriding	state	minimum	wages	
Section	6(2)	 In	absence	of	notification,	state's	agricultural	minimum	wage	applies	
Historical	Cap	(2009)	 Wages	capped	at	₹100/day	to	manage	fiscal	burden	
Indexation	(Since	2011)	 Linked	to	CPI-AL	(base	year	2009);	revised	annually	

• States	may	voluntarily	top	up	wages	to	match	minimum	wages,	but	not	all	do.	

4. Key Issues Plaguing NREGA Wages 
a.	Gap	with	State	Minimum	Wages	

• Mismatch	between	NREGA	rates	and	legal	minimum	wages	in	several	states	
o E.g.	Sikkim:	₹241	gap	in	FY	2025–26	

b.	Flawed	Indexation	Mechanism	

• Use	of	CPI-AL	ignores	rising	rural	costs	beyond	agriculture	
o Recommendation:	Shift	to	CPI-Rural	(CPI-R)	for	comprehensive	coverage	
o E.g.	Mahendra	Dev	and	Nagesh	Singh	Committees	support	CPI-R	

c.	Large	Inter-State	Disparities	

• NREGA	wages	vary	widely	across	India	
o E.g.	FY	2025–26:	Nagaland	₹234	vs	Haryana	₹374	→	₹140	gap	
o Violates	the	principle	of	equal	pay	for	equal	work	

d.	Base	Year	Obsolescence	

• Wage	revision	still	uses	2009	price	levels	
o If	updated	to	2018	or	2022,	wages	could	reflect	real-time	inflation	

e.	Delayed	Wage	Payments	

• As	of	Feb	2025:	₹12,219	crore	pending	in	wage	liabilities	
o Results	in	worker	dropout,	loss	of	faith,	and	scheme	underutilisation	

5. Way Forward: Recommendations and Policy Roadmap 
a.	Link	NREGA	Wages	with	Minimum	Wages	Act	

• Comply	with	constitutional	and	legal	norms	
o Case	Law:	Sanjit	Roy	v.	State	of	Rajasthan	(1983)	—	paying	below	minimum	wage	=	forced	labour	under	Article	23	

b.	Switch	to	CPI-R	for	Inflation	Indexation	

• More	accurate	reflection	of	rural	consumption	trends	
o Includes	non-agricultural	workers,	providing	broader	coverage	

c.	National	Floor	Wage	Policy	

• Ensure	uniform	wage	baseline	across	India	
o E.g.	Anoop	Satpathy	Committee	recommended	₹375/day	(2018	base	year)	
o To	be	adjusted	for	inflation	and	regional	living	costs	

d.	Fix	Payment	Bottlenecks	

• Ensure	timely,	digital	payments	with	transparency	
o Streamline	fund	flows	and	enable	real-time	tracking	of	wage	status	

e.	Implement	Uniform	Wage	Policy	

• Introduce	standard	wage	rate	nationally	(since	Centre	funds	it)	
o Promotes	fairness,	parity,	and	administrative	ease	
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6. Why Wage Reform is Urgent 
Problem	 Implication	

Below	Minimum	Wage	 Violates	basic	labour	rights,	reduces	dignity	of	work	
Inflation	Mismatch	 Wage	growth	does	not	match	real	cost	of	living	
Inequality	Across	States	 Workers	performing	same	job	earn	vastly	different	wages	
Delayed	Payments	 Reduces	trust	in	scheme,	discourages	participation	
Under-Indexation	 Wage	revision	fails	to	account	for	fuel,	food,	and	services	inflation	in	rural	India	

7. Conclusion: Dignity, Equity, and Constitutional Mandate 
• The	MGNREGA	is	more	than	an	employment	scheme—it	is	a	constitutional	guarantee	for	dignified	rural	livelihoods.	
• Inadequate	wages,	poor	indexation,	and	state-wise	disparities	are	slowly	eroding	its	effectiveness.	
• A	reformed,	fair,	and	uniform	wage	framework	anchored	in	updated	price	indices,	minimum	wage	standards,	and	timely	payments	is	

essential	for	restoring	public	trust	and	legal	integrity	of	the	scheme.	

Café Rista: Redefining Policing Through Public Spaces 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Police	reforms,	citizen-centric	administration	
✅	GS	Paper	4	–	Ethics	in	Governance:	Public	service,	empathy	in	administration,	police-civil	relations	
✅	Essay	Paper:	Responsive	governance,	trust-building	in	public	institutions	

1. Context: Community Policing with a Human Touch 
• The	Uttar	Pradesh	Police,	in	a	unique	initiative,	has	launched	Café	Rista	within	the	Noida	Police	Commissionerate	(Sector	108)	to	foster	

friendly	engagement	between	citizens	and	the	police.	
• The	initiative	exemplifies	a	progressive	model	of	welfare-oriented	policing	aimed	at	enhancing	public	trust	and	mental	well-being.	

2. What is Café Rista? 
Feature	 Description	

Nature	 A	pastel-themed	community	café	inside	police	premises	
Location	 Noida	Police	Commissionerate,	Sector	108,	Uttar	Pradesh	
Open	To	 Civilians,	police	officers,	families	of	personnel,	and	staff	
Conceptualised	by	 IPS	officers	Laxmi	Singh	and	Babloo	Kumar,	supported	by	Preeti	Yadav	for	outreach	

3. Objectives of Café Rista 
• Break	Stereotypes:	Counter	the	perception	of	police	as	distant	or	aggressive	by	humanising	the	force	
• Community	Engagement:	Provide	an	informal	space	for	dialogue,	feedback,	and	shared	understanding	
• Mental	Well-being:	Support	stress	relief	and	emotional	balance	for	both	police	personnel	and	visitors	
• Promote	Welfare	Policing:	Reflects	a	shift	from	force-based	to	service-based	policing	models	
• Boost	Public	Confidence:	Enhance	approachability	and	accessibility	of	the	police	institution	

4. How Café Rista Functions 
Component	 Function	

Café	Design	 Calm,	aesthetic	environment	aimed	at	easing	psychological	barriers	
Menu	&	Pricing	 Offers	affordable	and	hygienic	food	and	beverages	
Target	Users	 Encourages	joint	use	by	public	and	police	personnel	for	shared	community	bonding	
Outreach	Strategy	 Leverages	social	media	to	promote	positive	stories	and	reinforce	the	human	face	of	policing	
Mental	Health	Focus	 Acts	as	a	decompression	zone	for	police	officers	facing	high-pressure	duties	

5. Ethical and Administrative Significance 
Theme	 Relevance	

Police-Public	Relations	 Strengthens	mutual	trust	and	cooperation,	foundational	for	effective	law	enforcement	
Institutional	Empathy	 Reflects	an	empathetic	governance	approach,	aligning	with	values	of	responsiveness	and	compassion	
Welfare	Administration	 Recognises	and	addresses	the	emotional	burden	of	policing,	often	neglected	in	policy	
Soft	Power	of	Policing	 Shifts	from	coercive	image	to	collaborative	service	delivery	

6. Comparative Insight: Similar Innovations in India 
State/City	 Initiative	
Kerala	 Janamaithri	Suraksha	Project	–	community	policing	through	beat	officers	and	public	meetings	
Hyderabad	 She	Teams	–	integrated	response	units	for	women's	safety	with	counselling	units	
Delhi	Police	 Nirbheek	Help	Desks	–	stations	within	schools	for	direct	police	interaction	

7. Way Forward: Institutionalising Citizen-Friendly Policing 
• Expand	Café	Rista	Model	to	other	commissionerates	as	part	of	police	modernization	and	public	interface	
• Integrate	with:	
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o Women	Help	Desks	
o Community	Liaison	Groups	
o Mental	wellness	programs	for	law	enforcement	

• Launch	feedback	mechanisms	to	monitor	public	perception	and	improve	service	quality	

8. Conclusion: Policing in the People’s Language 
Café	Rista	is	a	symbolic	and	practical	step	toward	democratic	policing,	where	public	service	meets	empathy.	It	reimagines	the	role	of	law	
enforcement	not	just	as	protectors	of	law,	but	as	partners	in	public	life.	In	a	country	where	police	reform	is	often	debated,	such	low-cost,	high-
impact	innovations	show	how	trust	can	be	brewed,	one	conversation	at	a	time.	

India’s Maternal Mortality Burden 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance	&	Social	Justice:	Health	policies,	Government	schemes	for	women	and	children,	SDGs	
✅	GS	Paper	3	–	Economy	&	Development:	Public	health	infrastructure,	Health	indicators	
✅	Essay	Paper:	Health	equity,	Gender	and	development,	Social	justice	in	maternal	care	

1. Context: UN Report on Maternal Mortality Trends (2000–2023) 
• The	United	Nations	report	titled	‘Trends	in	Maternal	Mortality	2000–2023’	has	placed	India	second	globally	in	maternal	deaths,	

with	19,000	fatalities	reported	in	2023.	
• Despite	a	78%	decline	in	its	Maternal	Mortality	Ratio	(MMR)	since	2000,	India	remains	a	major	contributorto	the	global	maternal	

mortality	burden.	

2. Key Global and Indian Findings from the UN Report 
Parameter	 Details	

Global	Maternal	Deaths	(2023)	 ~260,000	women	died	due	to	pregnancy	or	childbirth-related	causes	
Top	Contributor	 Nigeria	with	75,000	deaths,	accounting	for	28.7%	of	global	maternal	deaths	
India's	Rank	 2nd,	alongside	DR	Congo,	with	19,000	deaths	(~7.2%)	
India’s	MMR	Decline	 From	362	(2000)	to	80	(2023)	–	78%	reduction	
Trend	since	2016	 Global	progress	slowing	down,	signaling	stagnation	in	maternal	health	outcomes	

3. Reasons Behind High Maternal Mortality in India 
a.	Clinical	and	Medical	Causes	

• Postpartum	haemorrhage	(PPH):	Leading	cause	of	maternal	deaths	in	India	
• Hypertensive	disorders	and	pregnancy-related	sepsis	also	contribute	significantly	
• Co-morbidities	like	anaemia,	diabetes,	and	hypertension	worsen	risks	during	pregnancy	

b.	Systemic	Healthcare	Gaps	

• Inadequate	emergency	obstetric	care	at	Primary	Health	Centres	(PHCs)	and	Community	Health	Centres	(CHCs)	
• Shortage	of	trained	obstetricians,	especially	in	rural	districts	
• Weak	referral	systems	and	transport	delays	for	high-risk	pregnancies	

c.	Socio-Economic	Disparities	

• In	northern	states	(e.g.,	Bihar,	Uttar	Pradesh,	Madhya	Pradesh):	
o Low	female	literacy,	early	marriage,	and	low	antenatal	care	uptake	
o Dependence	on	informal	or	unskilled	birth	attendants	

• Out-of-pocket	expenses	deter	timely	medical	help,	especially	for	low-income	families	

4. Existing Interventions by the Government of India 
Scheme/Program	 Objective	

Janani	Suraksha	Yojana	(JSY)	 Promote	institutional	delivery	through	cash	incentives	
Pradhan	Mantri	Surakshit	Matritva	Abhiyan	(PMSMA)	 Provide	free	antenatal	check-ups	on	9th	of	every	month	
LaQshya	Programme	 Improve	quality	of	care	in	labour	rooms	and	maternity	operation	theatres	
POSHAN	Abhiyan	 Address	anaemia	and	nutritional	gaps	among	women	and	adolescent	girls	
National	Health	Mission	(NHM)	 Strengthen	maternal	and	child	health	services	in	high-focus	states	

5. Challenges in Maternal Health Governance 
Challenge	 Description	

Inequity	in	Healthcare	Access	 Stark	rural-urban	divide	in	infrastructure	and	personnel	
Data	Gaps	 Under-reporting	and	inconsistencies	in	MMR	data	across	states	
Low	Convergence	 Fragmentation	between	nutrition,	education,	and	health	departments	
Quality	of	Care	 Lack	of	respectful	maternity	care	and	informed	consent	processes	
Delayed	Policy	Execution	 Slow	fund	disbursement	and	irregular	outreach	in	high-burden	districts	



 
  

13 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

6. Way Forward: Strategies for Reducing Maternal Mortality 
a.	Strengthen	Primary	Health	Infrastructure	

• Equip	PHCs	and	CHCs	with	24x7	emergency	obstetric	services	
• Deploy	Mobile	Medical	Units	in	hard-to-reach	tribal	and	hilly	regions	

b.	Invest	in	Midwifery	and	Human	Resources	

• Scale	up	midwifery-led	care	models	(as	initiated	by	MoHFW	in	2022)	
• Offer	incentives	to	doctors	and	nurses	to	work	in	underserved	areas	

c.	Enhance	Community-Based	Surveillance	

• Train	ASHA	workers	to	track	high-risk	pregnancies	
• Expand	real-time	digital	monitoring	of	maternal	outcomes	

d.	Tackle	Social	Determinants	

• Enforce	laws	against	child	marriage	
• Expand	girls’	education,	nutrition,	and	reproductive	health	awareness	

e.	Leverage	Technology	

• Use	telemedicine	for	antenatal	consultations	
• Deploy	AI-powered	risk	scoring	systems	to	flag	high-risk	pregnancies	early	

7. Conclusion: From Progress to Equity 
India	has	made	commendable	progress	in	reducing	its	Maternal	Mortality	Ratio	over	the	last	two	decades.	However,	the	recent	UN	report	serves	as	
a	wake-up	call,	highlighting	that	absolute	numbers	remain	high	and	regional	disparities	persist.	

To	achieve	SDG	3.1	target	(MMR	<70	per	100,000	live	births	by	2030),	India	must	shift	from	target-based	delivery	to	equity-based	maternal	
health	governance,	focusing	on	rural	inclusion,	respectful	care,	and	intersectoral	convergence.	

M-CADWM: A Digital Push to Transform Irrigation under PMKSY 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Government	schemes,	decentralised	planning,	farmer	welfare	
✅	GS	Paper	3	–	Agriculture	&	Environment:	Water-use	efficiency,	irrigation	reforms,	sustainable	farming	
✅	Essay	Paper:	Agricultural	sustainability,	water	governance	

1. Context: Union Cabinet’s Approval for Modernisation of CADWM Scheme 
• In	April	2025,	the	Union	Cabinet	approved	₹1,600	crore	for	the	Modernisation	of	Command	Area	Development	and	Water	

Management	(M-CADWM)	as	a	sub-scheme	under	the	Pradhan	Mantri	Krishi	Sinchayee	Yojana	(PMKSY)	for	FY	2025–26.	
• The	scheme	aims	to	enhance	water-use	efficiency	and	transform	India’s	irrigation	system	using	modern	technologies	and	decentralised	

governance.	

2. About Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) 
a.	What	is	PMKSY?	

• A	flagship	national	irrigation	scheme	launched	in	2015,	focusing	on:	
o Irrigation	coverage	expansion	
o Efficiency	in	water	use	
o Integrated	planning	and	convergence	

b.	Ministries	Involved	

• Ministry	of	Jal	Shakti	–	Infrastructure	for	major	&	medium	irrigation	
• Ministry	of	Agriculture	and	Farmers	Welfare	–	Precision	irrigation	
• Ministry	of	Rural	Development	–	Watershed	development	

c.	Core	Objectives	

• “Har	Khet	Ko	Pani”	–	Water	for	every	farm	
• “Per	Drop	More	Crop”	–	Promote	drip	and	sprinkler	irrigation	
• Reuse	of	treated	wastewater	for	peri-urban	agriculture	
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• Converge	efforts	of	ongoing	schemes	through	district	and	state	irrigation	plans	

d.	Merged	Schemes	under	PMKSY	

• Accelerated	Irrigation	Benefit	Programme	(AIBP)	
• Integrated	Watershed	Management	Programme	(IWMP)	
• On-Farm	Water	Management	(OFWM)	

3. About M-CADWM Sub-Scheme 
a.	Background	

• Initially	launched	as	Command	Area	Development	Programme	(1974–75)	
• Reformulated	in	2025	to	include	smart	irrigation	technologies	and	decentralised	management	

b.	Aim	

• Enhance	utilisation	of	irrigation	potential	
• Improve	on-farm	water	use	efficiency	
• Promote	climate-resilient	and	sustainable	agriculture	

4. Key Features of M-CADWM 
Feature	 Description	

Piped	Irrigation	
Infrastructure	

Development	of	pressurised	underground	pipe	systems	for	water	delivery	up	to	1-hectare	farms	

Smart	Monitoring	 Use	of	Supervisory	Control	and	Data	Acquisition	(SCADA)	systems	and	IoT-based	water	meters	for	real-time	
tracking	

Water	User	Societies	(WUS)	 Management	of	irrigation	systems	transferred	to	WUS,	improving	accountability	and	ownership	
Digital	Water	Accounting	 Ensures	equitable	water	distribution,	prevents	misuse,	and	supports	decision-making	through	tech-enabled	

dashboards	
Institutional	Partnerships	 Encourages	linkages	between	WUS,	Farmer	Producer	Organisations	(FPOs)	and	Primary	Agricultural	Credit	

Societies	(PACS)	
Youth	Engagement	 Aims	to	attract	rural	youth	through	modern	agricultural	practices	and	digital	tools	

5. Expected Benefits and Impact 
Sector	 Anticipated	Outcomes	

Agriculture	 Higher	crop	productivity	and	reduced	water	wastage	
Water	Resources	 Improved	canal	command	efficiency	and	groundwater	recharge	
Technology	 Digitisation	of	irrigation	networks	enables	adaptive	water	allocation	
Society	 Enhanced	community	participation	and	rural	employment	in	farm	management	
Economy	 Lower	irrigation	cost	and	increased	returns	for	farmers	through	water	savings	and	efficiency	gains	

6. Challenges and Considerations 
Challenge	 Response	Strategy	

Infrastructure	Delay	 Establish	monitoring	dashboards	at	district	and	state	levels	
Capacity	of	WUS	 Provide	training	and	support	for	managing	digital	systems	
High	Initial	Costs	 Public-private	partnerships	for	scalable	and	affordable	irrigation	tech	
Data	and	Digital	Gaps	 Leverage	Agri-stack,	e-NAM,	and	other	digital	platforms	for	integration	

7. Way Forward 
a.	Integrated	Water	Management	Approach	

• Align	with	National	Water	Policy	and	Atal	Bhujal	Yojana	
• Promote	conjunctive	use	of	canal	and	groundwater	

b.	Farmer-Centric	Implementation	

• Ensure	representation	of	women	and	marginal	farmers	in	WUS	
• Develop	customized	irrigation	plans	for	smallholder	farmers	

c.	Monitoring	and	Feedback	

• Implement	geo-tagging,	mobile-based	audits,	and	remote	sensing	to	track	project	outcomes	
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8. Conclusion: A Modern Irrigation Framework for a Climate-Resilient India 
The	M-CADWM	sub-scheme	marks	a	significant	step	towards	modernising	India's	irrigation	landscape.	By	
combining	technology,	decentralisation,	and	community	engagement,	it	promises	to	deliver	on	the	vision	of	“Har	Khet	Ko	Pani”	in	an	efficient,	
equitable,	and	sustainable	manner—essential	for	food	security,	farmer	income	growth,	and	water	sustainability	in	the	era	of	climate	change.	

Niveshak Didi Initiative  
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Government	schemes,	Women	empowerment,	Financial	inclusion	
✅	GS	Paper	3	–	Economy:	Financial	literacy,	Digital	economy,	Inclusive	growth	
✅	Essay	Paper:	Gender	equity	in	economic	empowerment,	Bottom-up	financial	development	

1. Context: Phase 2 of Niveshak Didi Initiative Launched 
The	Investor	Education	and	Protection	Fund	Authority	(IEPFA)	in	collaboration	with	the	India	Post	Payments	Bank	(IPPB)	has	launched	Phase	
2	of	the	Niveshak	Didi	initiative	(April	2025),	aiming	to	deepen	financial	literacy	among	rural	women	through	a	community-based	and	
women-centric	approach.	

2. What is the Niveshak Didi Initiative? 
Aspect	 Description	

Definition	 A	women-led	grassroots	initiative	that	imparts	financial	education	to	rural	citizens,	especially	women	
Launched	in	 2023	(Phase	1),	2025	(Phase	2	expansion)	
Implementing	Agencies	

	

• IEPFA	(under	Ministry	of	Corporate	Affairs)	
• IPPB	(under	Department	of	Posts,	Ministry	of	Communications)	|	

3. Objectives of the Initiative 
• Promote	financial	awareness	among	rural	women	
• Encourage	safe	savings,	responsible	investment,	and	digital	banking	habits	
• Build	community-based	models	led	by	local	women	
• Foster	inclusive	banking	and	fraud	prevention	education	

4. Key Features of Niveshak Didi 
Feature Description 
Community-Driven Model Leverages local women postal workers as financial literacy influencers 

Large-Scale Outreach • 40,000+ women postal workers trained  
• Over 4,000 new financial literacy camps planned in tribal, rural, and semi-urban areas 

Inclusive Curriculum 

Covers:  
• Savings and budgeting 
• Digital banking and mobile transactions 
• Safe investment options 
• Avoiding financial frauds 

Women-Centric Impact • 60%+ beneficiaries in Phase 1 were rural and remote area women 
• Builds financial confidence and independence 

Multilingual Access Uses IPPB’s tools in 13 vernacular languages, ensuring digital inclusion 
Paperless and Cashless Focus Trains citizens in using IPPB’s digital banking platforms for secure and paperless banking 
 
5. Significance of the Niveshak Didi Initiative 

Dimension	 Impact	
Gender	Empowerment	 Empowers	rural	women	to	become	financial	knowledge	leaders	and	economic	decision-makers	
Financial	Inclusion	 Bridges	the	urban-rural	divide	in	access	to	banking,	investment,	and	digital	tools	
Community	Resilience	 Educates	households	on	fraud	protection,	savings	discipline,	and	long-term	wealth	planning	
Digital	Literacy	 Enables	safer	and	more	confident	usage	of	digital	banking	systems,	reducing	exclusion	
Behavioural	Change	 Promotes	a	cultural	shift	toward	savings,	record-keeping,	and	informed	financial	choices	

6. Challenges and Areas for Strengthening 
Challenge	 Mitigation	Strategy	

Digital	Access	Gaps	 Strengthen	digital	infrastructure	and	ensure	smartphone	availability	in	rural	areas	
Low	Financial	Confidence	 Use	peer-led	training	and	real-life	success	stories	to	build	trust	
Cultural	Barriers	 Collaborate	with	SHGs,	ASHA	workers,	and	Panchayati	Raj	institutions	for	credibility	and	scale	
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Monitoring	&	Evaluation	 Deploy	data-based	tracking	tools	to	evaluate	learning	outcomes	and	improve	curriculum	
7. Way Forward 

• Expand	to	more	districts	through	convergence	with	Digital	India	and	Beti	Bachao	Beti	Padhao	
• Introduce	certification-based	literacy	modules	in	collaboration	with	IGNOU	or	local	universities	
• Foster	public-private	partnerships	with	fintechs	for	technology	and	training	support	
• Institutionalize	“Niveshak	Didi	Fellows”	for	community	leadership	roles	in	financial	education	

8. Conclusion: Empowering Women, Strengthening India’s Financial Backbone 
The	Niveshak	Didi	initiative	exemplifies	how	women-led	community	models	can	drive	transformative	change	in	financial	awareness	and	
inclusion.	As	rural	women	become	financial	torchbearers,	the	initiative	not	only	empowers	individuals	but	also	strengthens	India’s	grassroots	
economic	resilience,	aligning	with	the	goals	of	Viksit	Bharat	and	Amrit	Kaal	Vision	2047.	

"When	you	teach	a	woman	to	manage	money,	you	empower	a	generation	to	manage	life."	

One State, One RRB Policy 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Financial	reforms,	Institutional	development	
✅	GS	Paper	3	–	Economy:	Banking	sector,	Financial	inclusion,	Priority	sector	lending	
✅	Essay	Paper:	Rural	development,	Inclusive	growth	through	institutional	strengthening	

1. Context: Consolidation of RRBs under One State, One RRB Policy 
On	May	1,	2025,	the	Ministry	of	Finance	implemented	the	"One	State,	One	RRB"	policy,	reducing	the	number	of	Regional	Rural	Banks	(RRBs)	to	
28	through	the	amalgamation	of	26	RRBs	across	10	states	and	1	union	territory.	The	reform	aims	to	enhance	the	operational	efficiency	and	
governance	structure	of	rural	banking.	

2. About the One State, One RRB Policy 
Feature	 Description	

Launched	by	 Department	of	Financial	Services,	Ministry	of	Finance	
Objective	 • Unify	rural	banking	operations	within	each	state	

• Eliminate	intra-state	competition	among	RRBs	
• Enhance	credit	flow	and	outreach	through	streamlined	management	

Origin	 • Based	on	Dr.	Vyas	Committee	recommendations	(2005)	for	RRB	consolidation	|	

3. Key Objectives of the Policy 
• Enhance	Operational	Efficiency:	Achieve	economies	of	scale	and	resource	optimization	
• Unify	Governance:	Ensure	one	sponsor	bank	per	state	to	streamline	control	and	coordination	
• Improve	Rural	Credit	Delivery:	Strengthen	capacity	for	priority	sector	lending	
• Technology	Standardization:	Enable	faster	adoption	of	core	banking	and	digital	infrastructure	

4. Benefits of RRB Consolidation 
Benefit	 Explanation	

Larger	Operational	Areas	 Increases	branch	density	and	rural	reach	across	districts	
Cost	Rationalization	 Reduces	redundant	administrative	costs	and	optimizes	manpower	
Technology	Integration	 Harmonizes	IT	systems,	reduces	downtime,	improves	digital	access	
Unified	Risk	Management	 Enables	better	credit	exposure	limits	and	risk	diversification	
Sponsor	Bank	Efficiency	 Eliminates	overlap	in	responsibilities	and	facilitates	focused	support	

5. About Regional Rural Banks (RRBs) 
Category	 Details	

Established	Under	 RRB	Act,	1976	based	on	Narasimham	Committee	Report	(1975)	
Year	of	Launch	 1975,	with	Prathama	Bank	as	the	first	RRB	
Regulated	by	 Reserve	Bank	of	India	(RBI)	
Supervised	by	 NABARD	(National	Bank	for	Agriculture	and	Rural	Development)	
Ownership	Pattern	 • GoI	–	50%	

• State	Government	–	15%	
• Sponsor	Bank	–	35%	
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6. Core Objectives of RRBs 

Objective	 Purpose	
Rural	Development	 Provide	credit	to	agriculture,	artisans,	and	rural	services	
Financial	Inclusion	 Offer	basic	banking	services	to	the	rural	poor	
Priority	Sector	Lending	 Focus	on	agriculture,	MSMEs,	and	SHGs	
Strengthen	Credit	Structure	 Act	as	an	institutional	alternative	to	cooperatives	

	
7. Recent Developments and Status 

INDICATOR	 STATUS	
TOTAL	RRBS	BEFORE	REFORM	 56	(2024)	
TOTAL	RRBS	AFTER	REFORM	 28	(as	of	May	1,	2025)	
STATES	COVERED	IN	AMALGAMATION	 10	States	+	1	UT,	including	Maharashtra,	Punjab,	Rajasthan,	West	Bengal,	and	others	

8. Challenges Ahead 
Challenge	 Strategy	

Transition	Management	 Create	transition	cells	to	handle	legal,	HR,	and	IT	integration	
Local	Identity	Concerns	 Ensure	community	trust-building	and	local	staffing	
Digital	Divide	in	Rural	Areas	 Invest	in	digital	literacy	and	rural	infrastructure	
Non-performing	Assets	(NPAs)	 Strengthen	credit	appraisal	and	monitoring	systems	

9. Way Forward 
• Technology	Investment:	Upgrade	all	branches	with	core	banking	and	mobile	platforms	
• Capacity	Building:	Train	RRB	staff	in	digital	services,	financial	literacy,	and	microfinance	
• Link	with	SHGs	and	Farmer	Producer	Organisations	(FPOs)	for	credit	absorption	
• Leverage	PM	Schemes:	Align	RRB	operations	with	PM	Jan	Dhan	Yojana,	PM	Kisan,	Atmanirbhar	Bharat	

10. Conclusion: Reforming Rural Finance for Viksit Bharat 
The	One	State,	One	RRB	Policy	marks	a	strategic	consolidation	of	rural	banking,	aligning	with	India’s	goals	of	inclusive	financial	
growth	and	digital	empowerment.	As	RRBs	evolve	into	efficient,	technology-driven	institutions,	they	will	play	a	critical	role	in	bridging	the	
urban-rural	credit	divide,	supporting	MSMEs,	and	empowering	small	farmers	and	entrepreneurs.	

“Efficient	institutions,	not	just	financial	allocations,	ensure	rural	transformation.”	

Palna Scheme 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Welfare	Schemes:	Government	policies	for	vulnerable	sections,	women	and	child	development	
✅	GS	Paper	2	–	Governance:	Role	of	government	in	service	delivery,	implementation	challenges	
✅	Essay	Paper:	Gender	empowerment,	Human	capital,	Early	childhood	development	

1. Context: Palna Scheme Highlighted in Poshan Pakhwada 2025 
The	7th	edition	of	Poshan	Pakhwada,	held	in	April	2025,	placed	special	emphasis	on	early	childhood	nutrition,	with	the	Palna	Scheme	recognized	
as	a	critical	intervention	supporting	childcare	and	working	mothers	under	the	broader	Mission	Shakti	programme.	

2. About the Palna Scheme 
Feature	 Details	

Launched	in	 2022,	as	a	restructured	version	of	the	National	Crèche	Scheme	
Implemented	by	 Ministry	of	Women	and	Child	Development	(MoWCD)	
Under	Mission	Shakti	 Operates	via	Samarthya	sub-scheme,	which	focuses	on	women’s	empowerment	and	childcare	
Target	Group	 Children	aged	6	months	to	6	years	and	their	working	mothers	

3. Objectives of the Palna Scheme 
• Provide	safe,	accessible,	and	affordable	day-care	for	children	of	working	women	
• Ensure	nutritional	support,	growth	monitoring,	and	early	learning	
• Promote	continued	breastfeeding	through	community-based	crèches	
• Bridge	the	care	gap	in	both	urban	and	rural	households	

4. Funding Pattern 
Category	 Centre	:	State	Share	

General	States	 60:40	
Northeast	&	Special	Category	States	 90:10	
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5. Key Features of the Scheme 
✅	Two	Types	of	Crèche	Models	

Model	 Description	
Standalone	Crèches	 Located	near	workplaces	or	residential	areas,	managed	independently	
Anganwadi-cum-Crèches	(AWCCs)	 Integrated	with	existing	Anganwadi	Centres	to	maximize	coverage	and	efficiency	

✅	Crèche	Specifications	

• Capacity:	Up	to	25	children	per	centre	
• Staffing:	Includes	crèche	workers	and	helpers	trained	in	child	development	
• Timings:	Designed	to	match	working	hours	of	mothers	

✅	Service	Components	

• Nutrition:	Hot	cooked	meals,	growth	monitoring,	take-home	rations	
• Health:	Regular	health	check-ups,	immunization,	hygiene	practices	
• Early	Education:	Structured	play,	pre-school	learning,	early	stimulation	
• Parental	Support:	Awareness	sessions	on	child	health,	nutrition,	and	development	

6. Significance of the Palna Scheme 
Dimension	 Contribution	

Women	Empowerment	 Supports	labour	force	participation	of	mothers	by	reducing	childcare	burden	
Early	Childhood	Development	 Addresses	nutrition,	health,	and	cognitive	development	during	the	critical	0–6	age	window	
Convergence	Model	 Aligns	with	Poshan	Abhiyaan,	ICDS,	and	Health	&	Education	Schemes	
Inclusive	Growth	 Promotes	urban-rural	equity	by	extending	services	to	informal	workers	and	underserved	regions	

7. Challenges to Implementation 
Challenge	 Mitigation	Strategy	

Infrastructure	Gaps	 Improve	facility	standards,	ensure	proximity	to	workplaces	
Staff	Shortage	and	Training	 Build	capacity	via	NIOS/IGNOU-certified	courses	for	crèche	workers	
Awareness	and	Accessibility	 Community	outreach	via	Panchayats,	SHGs,	ASHAs,	and	Digital	India	platforms	
Monitoring	Mechanisms	 Implement	real-time	MIS	and	regular	third-party	audits	for	quality	assurance	

8. Way Forward 
• Scale	Integration	with	Anganwadis:	Create	seamless	AWCC	networks	for	childcare	and	nutrition	
• Digital	Outreach	Tools:	Use	mobile	apps	for	tracking	enrolment,	nutrition	status,	and	feedback	
• CSR	Partnerships:	Mobilize	private	sector	support	under	Poshan	2.0	for	infrastructure	and	training	
• Urban	Inclusion:	Extend	Palna	to	urban	slums	and	informal	worker	households	

9. Conclusion: Building Human Capital from the Cradle 
The	Palna	Scheme	is	a	vital	component	of	India's	mission	to	ensure	gender-sensitive	development	and	early	childhood	care.	By	
providing	structured,	community-based,	and	inclusive	crèche	services,	it	not	only	empowers	women	but	also	lays	the	foundation	for	a	healthier,	
better-nurtured	next	generation.	

“A	nation	is	built	by	the	hands	that	nurture	its	children	and	support	its	women.”	

PM Mudra Yojana 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Government	Schemes:	Welfare	schemes	for	vulnerable	sections,	financial	inclusion	
✅	GS	Paper	3	–	Economy:	MSME	sector,	inclusive	growth,	credit	penetration	
✅	Essay	Paper:	Role	of	small	enterprises	in	nation-building,	Inclusive	development	through	credit	empowerment	

1. Context: PM Mudra Yojana Completes 10 Years 
On	April	8,	2025,	the	Pradhan	Mantri	Mudra	Yojana	(PMMY)	celebrated	its	10th	anniversary,	with	national	leaders	recognizing	
its	transformative	role	in	grassroots	entrepreneurship,	women	empowerment,	and	financial	inclusionacross	India.	

2. About PM Mudra Yojana (PMMY) 
Feature Details 
Launched April 8, 2015 
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Implementing Ministry Ministry of Finance, through MUDRA Ltd under SIDBI 
Target Group Non-corporate, non-farm micro and small enterprises (MSEs) 
Loan Type Collateral-free loans up to ₹10 lakh, now extended to ₹20 lakh 

Categories 

• Shishu: Up to ₹50,000  
• Kishor: ₹50,000–₹5 lakh  
• Tarun: ₹5 lakh–₹10 lakh  
• Tarun Plus: ₹10–₹20 lakh (newly added) 

Lending Institutions SCBs, RRBs, NBFCs, MFIs, SFBs, Cooperative Banks 
Interest Rates Set by banks within RBI norms, no collateral required 
Focus on Inclusion Priority to Women, SC/ST/OBC, and minority entrepreneurs 
 
3. Key Achievements: A Decade of Impact (2015–2025) 
✅	Credit	Outreach	and	Growth	

• Total	Loans	Sanctioned:	Over	52	crore	
• Loan	Value:	₹32.61	lakh	crore	
• Average	Loan	Size	Growth:	₹38,000	(FY16)	→	₹1.02	lakh	(FY25)	

✅	Women	Empowerment	

• 68%	of	total	loans	issued	to	women	
• Women’s	loan	value	grew	at	13%	CAGR,	reaching	₹62,679	average	
• Higher	job	creation	reported	in	women-led	micro-enterprises	

✅	Social	Inclusion	

Category	 Share	
SC/ST/OBC	 50%	of	beneficiaries	
Minorities	 11%	of	accounts	

✅	Shift	in	Lending	Pattern	

• Kishor	loans	rose	from	5.9%	(FY16)	to	44.7%	(FY25)	
• Indicates	maturation	and	scaling	of	enterprises	over	time	

✅	MSME	Sector	Expansion	

Metric	 Value	
MSME	Lending	 ₹8.51	lakh	crore	(FY14)	→	₹27.25	lakh	crore	(FY24)	
MSME	Credit	Share	in	Bank	Lending	 Increased	from	15.8%	to	~20%	

✅	Geographical	Insights	

• Top	States:	
o Tamil	Nadu:	₹3.23	lakh	crore	
o Uttar	Pradesh	&	Karnataka	follow	

• Top	UT:	Jammu	&	Kashmir	–	₹45,816	crore	

✅	Global	Recognition	

• IMF	reports	praised	PMMY	for:	
o Promoting	women-led	entrepreneurship	
o Fostering	inclusive	microfinance	models	

4. Limitations and Challenges 
Challenge	 Explanation	

Job	Quality	&	Scale	 Most	enterprises	remain	informal	or	low-scale	with	limited	employment	capacity	
Low	Uptake	in	Tarun	Loans	 Higher	ticket	loans	(₹5–₹20	lakh)	still	form	a	small	share,	restricting	growth	
Reliance	on	PSU	Banks	 Private	banks	&	NBFCs	have	limited	outreach,	especially	in	remote	regions	
Risk	of	Over-Indebtedness	 Credit	disbursed	without	adequate	financial	literacy	or	market	linkage	
Lack	of	Post-Credit	Support	 Minimal	handholding,	skill	development,	or	mentoring	mechanisms	in	place	

 
 



 
  

20 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

 
5. Way Forward: Deepening Credit with Sustainability 

Reform	Area	 Recommended	Action	
Formalization	of	Enterprises	 Integrate	with	GST,	UDYAM	Portal,	e-commerce	platforms	
Credit	Monitoring	&	Fraud	Prevention	 Use	real-time	data	integration,	geotagging,	and	Aadhaar-linked	KYC	
Skill	and	Market	Linkages	 Converge	with	Skill	India,	PM	Vishwakarma,	and	Startup	India	
Encourage	Private	Sector	Participation	 Offer	incentives	to	NBFCs	&	MFIs	in	underserved	regions	
Boost	Tarun	and	Tarun	Plus	 Provide	credit	guarantee	&	interest	subvention	to	upscale	enterprises	

6. Conclusion: A Pillar of Inclusive Entrepreneurship 
The	Pradhan	Mantri	Mudra	Yojana	(PMMY)	has	catalyzed	a	silent	entrepreneurial	revolution	over	the	past	decade	by	democratizing	access	to	
finance.	It	has	especially	empowered	women,	rural	youth,	and	marginalized	communitiesto	transition	from	job-seekers	to	job-creators.	

To	unlock	its	full	potential,	structural	reforms,	market	access,	and	capacity	building	are	crucial.	Strengthening	the	credit	pipeline	with	financial	
literacy	and	digital	integration	will	ensure	PMMY’s	next	decade	is	even	more	transformative.	

“Credit	is	not	just	capital—it's	the	confidence	to	dream,	to	build,	and	to	thrive.”	

UGC’s 2025 Framework for Foreign Qualification Equivalence 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance:	Regulatory	bodies,	education	policy	reforms	
✅	GS	Paper	1	–	Society:	Globalisation	and	education	

1. Context 
The	University	Grants	Commission	(UGC)	has	notified	the	“Recognition	and	Grant	of	Equivalence	to	Qualifications	Obtained	from	Foreign	
Educational	Institutions	Regulations,	2025”,	aimed	at	simplifying	the	formal	recognition	of	foreign	academic	qualifications	for	study,	
employment,	and	research	in	India.	

2. What is the Regulation? 
• A	regulatory	framework	introduced	under	the	UGC’s	mandate.	
• Grants	formal	equivalence	to	degrees,	diplomas,	and	certificates	issued	by	foreign	educational	institutions.	
• Replaces	the	earlier	AIU-led	process	of	equivalence	certification.	

3. Objective of the Regulation 
• Streamline	and	accelerate	recognition	of	foreign	academic	credentials.	
• Align	with	NEP	2020	objectives	of	internationalisation	of	education.	
• Facilitate	smooth	integration	of	foreign-educated	Indians	into	academia,	research,	and	jobs.	
• Enhance	transparency,	fairness,	and	speed	in	processing	foreign	qualification	recognitions.	

4. Key Features of the Regulation 
Feature	 Details	

Digital	Application	Portal	 UGC	to	launch	a	portal	for	submission	and	tracking	of	equivalence	requests.	
Standing	Committee	of	Experts	 Educational	experts	will	evaluate	applications	for	technical	and	academic	legitimacy.	
Fast-Track	Timelines	 Recommendation	in	10	working	days,	final	decision	in	15	days.	
Transparency	Mechanism	 All	decisions	to	be	published	online.	Rejected	applicants	can	file	for	review	or	appeal.	
Inclusive	Coverage	 Distance	learning,	online	degrees,	and	offshore	campus	credentials	now	eligible	for	recognition.	

5. Scope of Coverage 
✅	Recognised	under	the	Regulation	

• Degrees/diplomas/certificates	from	foreign	universities	recognised	by	the	relevant	authority	in	the	home	country.	
• Offshore	campuses	of	foreign	universities,	if	compliant	with	both	host	and	home	country	laws.	
• Foreign	school	education	(12	years)	eligible	for	undergraduate	admission	equivalence.	

❌	Excluded	from	the	Regulation	

• Professional	degrees	governed	by	statutory	bodies	(e.g.,	Medical	Council	of	India,	Bar	Council,	Nursing	Council,	Council	of	Architecture).	
• Degrees	already	covered	under	UGC-approved	joint,	dual,	or	twinning	programs	with	foreign	institutions.	
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6. Institutional Responsibility 
• UGC	is	now	the	sole	authority	for	foreign	academic	equivalence,	replacing	AIU.	
• The	process	is	legally	binding	under	UGC	Act,	1956,	ensuring	uniformity	and	enforceability.	

7. Significance of the Regulation 
For	Students	

• Ensures	seamless	continuation	of	education	in	India	after	returning	from	abroad.	
• Boosts	employability	in	public	and	private	sectors	by	validating	foreign	qualifications.	
• Simplifies	paperwork	for	higher	studies,	scholarships,	and	public	sector	exams.	

For	Institutions	

• Supports	global	mobility	and	strengthens	India's	appeal	as	an	academic	hub.	
• Reduces	institutional	confusion	on	credential	validation	during	admissions	and	recruitments.	

For	NEP	2020	Implementation	

• Promotes	cross-border	education	and	aligns	with	India’s	vision	of	becoming	a	global	education	destination.	
• Encourages	academic	collaboration	and	international	faculty	hiring.	

8. Challenges and Considerations 
Concern	 Implication	

Fraudulent	Degrees	 Potential	misuse	by	fake	or	unrecognised	foreign	institutions.	Calls	for	robust	vetting	mechanisms.	
Exclusion	of	Professional	Degrees	 May	cause	confusion	among	professionals	returning	to	India.	Requires	clarity	from	statutory	councils.	
Appeal	and	Redress	System	 Effectiveness	depends	on	timely,	fair,	and	accessible	appeal	mechanisms.	

9. Way Forward 
• Awareness	Campaigns	among	students	and	educational	consultants	about	the	new	regulation.	
• Coordination	between	UGC	and	professional	councils	for	smoother	transitions	in	regulated	fields.	
• Regular	review	and	update	of	recognised	foreign	institutions	and	courses.	
• Integration	with	AI-powered	document	verification	for	anti-fraud	vigilance.	

10. Conclusion 
The	2025	UGC	regulation	is	a	progressive	step	towards	globalising	Indian	education	standards,	making	the	recognition	of	foreign	
qualifications	faster,	more	transparent,	and	equitable.	It	supports	the	mobility	of	students,	researchers,	and	professionals,	while	reinforcing	
India’s	role	in	the	global	knowledge	economy.	
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INTERNATIONAL	RELATIONS	
Revamping Regional Ties 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations:	India	and	its	neighbourhood,	Bilateral	&	multilateral	trade	agreements	
✅	GS	Paper	3	–	Economy:	International	trade,	Free	trade	agreements,	Economic	integration	
✅	GS	Paper	2	–	Governance	&	Policy:	Role	of	government	in	economic	development,	WTO	and	trade	norms	

1. Context: 8th AITIGA Joint Committee Meeting in New Delhi 
• The	8th	Meeting	of	the	ASEAN-India	Trade	in	Goods	Agreement	(AITIGA)	Joint	Committee	concluded	in	New	Delhi	(2024).	
• The	focus	was	on	reviewing	and	modernizing	the	agreement	to	make	it	more	trade-efficient,	inclusive,	and	forward-looking	in	the	

context	of	global	supply	chain	realignment	and	post-pandemic	recovery.	

2. What is AITIGA? 
a.	Definition	

• AITIGA	is	a	Free	Trade	Agreement	(FTA)	between	India	and	10	ASEAN	nations:	
Brunei,	Cambodia,	Indonesia,	Laos,	Malaysia,	Myanmar,	the	Philippines,	Singapore,	Thailand,	and	Vietnam.	

• Covers	trade	in	physical	goods	by:	
o Eliminating	or	reducing	tariffs	
o Lowering	non-tariff	barriers	
o Enhancing	regional	value	chains	

b.	Origin	and	Timeline	

• Signed:	2009	at	the	7th	ASEAN-India	Economic	Ministers’	Meeting	in	Bangkok	
• Implemented:	January	2010	
• Extended	Scope:	

o 2014:	Separate	Trade	in	Services	and	Investment	Agreement	signed	between	India	and	ASEAN	

3. Key Features of AITIGA 
Feature	 Description	

Tariff	Liberalization	 Import	duties	reduced	or	eliminated	on	over	75%	of	traded	goods	
Rules	of	Origin	(RoO)	 Ensures	only	authentic	ASEAN-India	goods	benefit	from	the	FTA	
Exclusion	Lists	 Sensitive	sectors	like	agriculture,	auto	parts,	dairy	kept	out	of	liberalization	
Safeguard	Measures	 Provision	for	temporary	tariff	restoration	in	case	of	import	surges	harming	domestic	industry	

4. Economic Significance 
a.	Trade	Growth	

• Bilateral	trade	value:	$121	billion	in	2023–24	
• ASEAN	accounts	for	~11%	of	India’s	global	trade	
• ASEAN	collectively	is	India’s	4th	largest	trading	partner	

b.	Strategic	Importance	

• Acts	as	an	economic	bridge	to	Southeast	Asia	and	East	Asia	
• Critical	component	of	India’s	“Act	East	Policy”	
• Enhances	supply	chain	diversification,	especially	post-COVID	and	amid	China+1	strategy	

5. Recent Developments: Towards AITIGA 2.0 
a.	Review	and	Modernization	(2022–2024)	

• India	and	ASEAN	agreed	to	review	AITIGA	for:	
o Trade	facilitation	
o Addressing	trade	imbalances	
o Simplifying	rules	of	origin	
o Increasing	FTA	utilization	by	MSMEs	
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b.	8th	Joint	Committee	Meeting	(2024)	–	Highlights	

• Reviewed	current	implementation	issues	
• Discussed	digitisation	of	customs	procedures,	streamlining	certificates	of	origin	
• Focused	on	non-tariff	barrier	reduction,	improving	transparency	and	compliance	ease	
• Agreed	to	fast-track	talks	for	a	revised,	more	inclusive	and	trade-friendly	agreement	

6. Challenges in AITIGA Implementation 
Challenge	 Implication	

Trade	Deficit	 India	faces	a	growing	trade	deficit	with	ASEAN,	especially	with	Malaysia,	Indonesia,	and	Thailand	
Underutilization	of	FTA	 Indian	exporters	(esp.	MSMEs)	underuse	tariff	concessions	due	to	procedural	complexities	
Non-Tariff	Barriers	 Despite	tariff	cuts,	quality	standards,	licensing,	and	certifications	remain	high	hurdles	
RoO	Complexity	 Rules	of	Origin	often	discourage	smaller	exporters	due	to	documentation	and	verification	issues	
Sensitive	Sector	Exclusion	 Limits	full	trade	potential	in	sectors	like	agriculture	and	dairy	which	remain	protected	

7. Way Forward: Reimagining ASEAN-India Trade 
a.	FTA	Simplification	

• Digital	single-window	clearance	for	RoO	and	customs	
• Promote	capacity-building	workshops	for	Indian	exporters	

b.	Correcting	Trade	Imbalances	

• Expand	India’s	export	basket	beyond	raw	materials	and	intermediates	
• Focus	on	high-value	sectors:	pharma,	electronics,	food	processing,	auto	components	

c.	MSME	Integration	

• Provide	subsidised	FTA	advisory	services	
• Facilitate	regional	trade	exhibitions	to	boost	B2B	connections	

d.	Leveraging	Complementarities	

• Partner	with	ASEAN	in:	
o Supply	chain	resilience	initiatives	
o Green	technologies	
o Digital	services	trade	

e.	Institutional	Strengthening	

• Revive	a	Dispute	Settlement	Mechanism	under	AITIGA	
• Enhance	coordination	with	India-ASEAN	Business	Council	for	feedback	incorporation	

8. Conclusion: A Renewed Trade Vision for India-ASEAN 
• The	modernisation	of	AITIGA	represents	a	timely	opportunity	to	recalibrate	trade	ties	in	line	with	India’s	growth	vision,	MSME	support,	

and	regional	resilience.	
• A	robust	and	simplified	AITIGA	2.0	can:	

o Strengthen	regional	economic	integration	
o Expand	India’s	footprint	in	Southeast	Asia	
o Align	with	India's	self-reliance	goals	while	deepening	external	trade	relations	

India-Bangladesh Transshipment Facility 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations:	India’s	neighborhood	policy,	bilateral	relations	with	Bangladesh,	strategic	partnerships	
✅	GS	Paper	3	–	Economy:	International	trade	logistics,	regional	connectivity,	export	competitiveness	
✅	Essay	Paper:	Diplomacy,	Soft	Power,	and	Strategic	Autonomy	

1. Context: A Strategic Reversal in India’s Trade Diplomacy 
• In	a	significant	policy	shift,	India	has	revoked	the	2020	transshipment	facility	that	allowed	Bangladesh	to	use	Indian	ports	and	land	

routes	to	export	goods	to	third	countries.	
• The	decision	has	triggered	strategic,	economic,	and	diplomatic	implications	for	both	India	and	Bangladesh,	highlighting	the	tensions	

between	regional	integration	and	national	interests.	
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2. What Was the India-Bangladesh Transshipment Facility? 
Parameter	 Details	

Introduced	 2020,	under	the	Neighbourhood	First	Policy	
Objective	 Allow	Bangladesh	to	use	Indian	Land	Customs	Stations	(LCSs)	and	ports	for	third-country	exports	(e.g.,	Nepal,	Bhutan,	

Myanmar)	
Route	Scope	 Via	Indian	hubs	like	Kolkata	port,	Delhi	airport,	and	other	integrated	checkpoints	
Key	Sector	
Benefited	

Readymade	garments	(RMG)—Bangladesh’s	export	backbone,	earning	$50	billion	in	2024	

Diplomatic	Intent	 Strengthen	regional	trade	integration	and	promote	mutual	economic	interdependence	
3. Why Did India Withdraw the Facility? 
a.	Domestic	Industrial	Pushback	

• The	Apparel	Export	Promotion	Council	(AEPC)	raised	concerns	over:	
o Cheaper	Bangladeshi	RMG	exports	undercutting	Indian	manufacturers	
o Eroding	India’s	textile	competitiveness	in	Western	markets	

b.	Rising	Logistical	Pressures	

• Congestion	at	key	transit	points	(e.g.,	Delhi	Airport)	
• Increased	freight	costs,	causing	delays	and	cost	overruns	for	Indian	exporters	

c.	Strategic	and	Security	Considerations	

• Bangladesh's	growing	proximity	to	China,	including:	
o Chinese	involvement	in	Lalmonirhat	airbase,	close	to	India’s	Siliguri	Corridor	
o Belt	and	Road	Initiative	(BRI)	collaborations	causing	strategic	unease	

d.	Geopolitical	Messaging	

• A	diplomatic	signal	to	discourage	Bangladesh	from	drifting	towards	Chinese	economic	and	military	orbit	
• Reinforces	India’s	strategic	control	over	regional	logistics	and	trade	corridors	

4. Implications of the Withdrawal 
a.	On	Bangladesh	

Impact	 Details	
Trade	Disruption	 Slower,	costlier	exports,	especially	of	RMG	goods	to	Europe	and	the	US	
Infrastructure	Stress	 Inability	to	compensate	quickly	due	to	weak	logistics	alternatives	
Market	Access	Loss	 Loss	of	access	to	Indian	airports	and	ports,	especially	Delhi—a	gateway	for	high-value	global	trade	
Strategic	Repercussions	 Undermines	Bangladesh’s	efforts	to	become	a	regional	transit	hub	and	affects	investor	confidence	

b.	On	India	

Benefit	 Concern	
Reduced	Port	Burden	 Less	pressure	on	air	and	sea	logistics	in	metro	hubs	
Protection	of	Textile	Sector	 Indian	RMG	sector	gets	breathing	space	from	Bangladeshi	competition	
Tighter	Strategic	Grip	 Retains	control	over	landlocked	trade	corridors	in	Northeast	and	neighborhood	
Diplomatic	Risk	 May	dilute	soft	power,	portray	India	as	protectionist,	and	create	trust	deficit	in	the	region	

5. Strategic and Diplomatic Dimensions 
Strategic	Axis	 Emerging	Trends	

India-Bangladesh	Relations	 Strained	due	to	trade	rollback	amid	warming	Bangladesh-China	ties	
Regional	Power	Play	 China’s	inroads	into	Bangladesh,	Myanmar,	Sri	Lanka	demand	tighter	Indian	engagement	
Siliguri	Corridor	Sensitivity	 Proximity	of	Chinese-funded	infrastructure	near	India’s	‘Chicken’s	Neck’raises	alarm	
Neighbourhood	First	vs	Atmanirbhar	Bharat	 Balancing	economic	self-interest	with	regional	goodwill	is	increasingly	complex	

6. Way Forward: A Balanced and Strategic Engagement 
a.	Structured	Diplomatic	Dialogue	

• Establish	India-Bangladesh	Strategic	Trade	Council	
• Clarify	security	concerns	while	preserving	trade	cooperation	

b.	Conditional	Reinstatement	

• Allow	selective	transshipment	under:	
o Security	protocols	
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o Volume	caps	
o Time-bound	agreements	

c.	Joint	Infrastructure	Development	

• Develop	shared	dry	ports,	container	terminals,	and	multimodal	corridors	
• Build	parallel	logistics	hubs	in	Assam,	Tripura,	and	West	Bengal	

d.	Multilateral	Approach	

• Use	BBIN,	BIMSTEC,	or	SAARC	to	forge	transit	agreements	with	clear	mutual	benefits	
• Align	with	India’s	Act	East	Policy	and	ASEAN	connectivity	goals	

e.	Policy	Synchronisation	

• Balance	Atmanirbhar	Bharat	(self-reliance)	with	Neighbourhood	First	(regional	leadership)	

7. Conclusion: Diplomacy, Development, and Domestic Interests 
• The	withdrawal	of	the	India-Bangladesh	transshipment	facility	reflects	the	delicate	balancing	act	between	protecting	national	

interests	and	leading	regional	integration.	
• While	it	may	offer	short-term	relief	to	domestic	industries,	sustainable	diplomacy	demands	strategic	foresight,	transparent	communication,	

and	region-first	thinking.	
• India's	leadership	in	South	Asia	hinges	not	only	on	military	or	economic	might,	but	on	its	ability	to	harmonize	growth,	cooperation,	and	

strategic	depth.	

Taiwan Strait: Strategic Flashpoint in East Asia’s Geopolitical Landscape 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations:	India	and	its	neighborhood,	major	powers'	role	in	regional	conflicts	
✅	GS	Paper	1	–	Geography:	World	map	–	straits	and	seas,	maritime	routes	
✅	Essay	Paper:	Global	power	shifts,	Indo-Pacific	security,	Strategic	chokepoints	

1. Context: Escalation of Tensions in the Taiwan Strait 
• In	May	2025,	China	launched	its	largest	military	drills	in	the	Taiwan	Strait,	deploying	the	Shandong	aircraft	carrier	east	of	Taiwan.	
• These	drills,	amid	growing	US-China	rivalry,	have	raised	fears	of	regional	destabilisation	and	a	potential	crisis	in	East	Asia.	

2. What is the Taiwan Strait? 
Feature	 Description	

Geographic	Definition	 A	narrow	body	of	water	separating	Taiwan	Island	from	mainland	China	(Fujian	Province)	
Length	&	Width	 ~180	km	long,	varying	in	width	from	130	km	to	220	km	
Location	 Connects	the	South	China	Sea	(south)	with	the	East	China	Sea	(north)	
Bordering	Entities	 • People’s	Republic	of	China	(PRC)	to	the	west	

• Taiwan	(Republic	of	China	–	ROC)	to	the	east	

3. Physical and Oceanographic Features 
• Part	of	Asia’s	continental	shelf	
• Receives	river	inflows	from	China:	Min	River,	Jiulong	River	
• Contains	Penghu	Islands	(administered	by	Taiwan)	
• Rich	fisheries,	strategic	naval	routes,	and	underwater	geological	formations	

4. Strategic and Geopolitical Significance 
a.	Geopolitical	Hotspot	

• De	facto	boundary	between	China	and	Taiwan	
• Core	of	China's	territorial	integrity	narrative	vs	Taiwan’s	self-governance	claims	
• Flashpoint	in	the	US-China	strategic	rivalry	

b.	Military	Significance	

• Frequent	site	of:	
o PLA	naval	and	air	drills	
o US	and	allied	Freedom	of	Navigation	Operations	(FONOPs)	
o Surveillance	and	reconnaissance	missions	
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• China's	"Anti-Access/Area	Denial"	(A2/AD)	strategy	focuses	heavily	on	this	strait	

c.	Global	Trade	and	Maritime	Security	

• Serves	as	a	key	maritime	chokepoint	for:	
o East	Asia’s	energy	imports	
o Electronic	goods	and	semiconductors	from	Taiwan	

• Over	30%	of	global	container	traffic	transits	through	this	corridor	

5. Recent Developments and Tensions (2023–2025) 
Event	 Implication	

PLA	Naval	Exercises	 Largest-ever	show	of	force	with	aircraft	carriers	and	missile	frigates	
US	Naval	Patrols	 Increase	in	FONOPs	and	surveillance	near	the	strait	
Taiwan	Elections	 Rising	anti-Beijing	sentiment	and	support	for	pro-sovereignty	leadership	
China’s	Assertiveness	 Use	of	gray	zone	tactics	–	cyberattacks,	drones,	and	coast	guard	interference	

6. Stakeholder Perspectives 
Country/Entity	 Position	
China	(PRC)	 Views	Taiwan	as	a	breakaway	province,	seeks	peaceful	reunification	but	doesn't	rule	out	force	
Taiwan	(ROC)	 Sees	itself	as	sovereign	and	democratic,	rejects	Beijing’s	“One	China	Principle”	
United	States	 Follows	a	policy	of	“strategic	ambiguity”,	supports	Taiwan’s	defence	under	the	Taiwan	Relations	Act	
ASEAN	Nations	 Concerned	about	freedom	of	navigation,	generally	advocate	non-interference	
India	 Emphasises	peace,	stability,	and	rule-based	maritime	order,	avoids	direct	engagement	but	monitors	closely	

7. Implications for Global and Regional Security 
a.	Supply	Chain	Vulnerabilities	

• Disruption	in	the	Taiwan	Strait	would	affect:	
o Semiconductor	shipments	(Taiwan	houses	TSMC,	a	global	leader)	
o Energy	and	commodity	routes	from	the	Middle	East	to	East	Asia	

b.	Militarisation	of	Indo-Pacific	

• Risk	of	military	confrontation	dragging	in	US,	Japan,	and	allies	
• Accelerated	arms	race	and	defence	alliances	in	the	Indo-Pacific	(e.g.,	AUKUS,	QUAD)	

c.	Impact	on	International	Law	

• Frequent	military	presence	challenges	the	United	Nations	Convention	on	the	Law	of	the	Sea	(UNCLOS)framework	
• Raises	questions	on	exclusive	economic	zones	(EEZs)	and	freedom	of	navigation	

8. Way Forward: De-escalation and Diplomacy 
Strategy	 Approach	

Bilateral	Engagements	 Promote	confidence-building	mechanisms	(CBMs)	between	China	and	Taiwan	
Multilateral	Forums	 Use	East	Asia	Summit	(EAS),	ARF,	and	UN	channels	for	crisis	dialogue	
Track-II	Diplomacy	 Encourage	academic,	civil	society,	and	commercial	dialogues	to	maintain	cross-strait	ties	
Maritime	Code	of	Conduct	 Fast-track	China-ASEAN	Code	of	Conduct	to	manage	disputes	peacefully	
Promote	Strategic	Stability	 Greater	US-China	communication	on	military	deployments	and	red	lines	

9. Conclusion: Taiwan Strait – A Barometer of East Asia’s Stability 
The	Taiwan	Strait	is	not	merely	a	geographic	corridor	but	a	litmus	test	for	global	power	balance.	With	military	posturing	intensifying,	the	region	
risks	spiraling	into	a	full-scale	conflict	that	could	endanger	global	trade,	maritime	security,	and	diplomatic	stability.	It	is	imperative	
that	international	norms,	restraint,	and	multilateral	diplomacyprevail	to	keep	the	Indo-Pacific	free,	open,	and	peaceful.	

UN-ESCAP Economic and Social Survey 2025 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations	&	Institutions:	Reports	by	international	organizations,	regional	cooperation	
✅	GS	Paper	3	–	Economy	&	Environment:	Climate	resilience,	disaster	risk	management,	green	growth	

1. Context: ESCAP 2025 Report Warns of Climate-Driven Economic Risks 
The	United	Nations	Economic	and	Social	Commission	for	Asia	and	the	Pacific	(UN-ESCAP)	released	its	flagship	report	—	“Economic	and	Social	
Survey	of	Asia	and	the	Pacific	2025”.	It	highlights	the	urgent	macroeconomic	risksposed	by	intensifying	climate	shocks	and	the	region’s	
insufficient	preparedness	for	a	green	and	resilient	economic	transition.	
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2. Key Economic Highlights of the Report 
Indicator	 Status	(2024–25)	

Asia-Pacific’s	Contribution	to	Global	Growth	 60%	of	global	economic	growth	
Climate-Induced	GDP	Losses	 Average	Annual	Loss	(AAL)	of	4.8%	of	GDP	across	30	most	vulnerable	countries	
High-Risk	Group	 11 ountries	face	potential	annual	losses	≥6%	of	GDP	due	to	climate	shocks	

✅	Countries	Identified	as	Most	Vulnerable:	
Afghanistan,	Cambodia,	Iran,	Kazakhstan,	Laos,	Mongolia,	Myanmar,	Nepal,	Tajikistan,	Uzbekistan,	Vietnam	

3. Key Causes of Vulnerability in Asia-Pacific 
Factor	 Description	

Infrastructure	Deficits	 Inadequate	climate-resilient	roads,	housing,	and	utilities	
Agriculture-Dependent	Economies	 Crop	losses	from	droughts,	floods,	and	shifting	rainfall	patterns	
Unregulated	Urbanisation	 Heat	islands,	fragile	housing,	and	stress	on	water	and	waste	systems	
Weak	Disaster	Risk	Governance	 Limited	early	warning	systems,	financing,	and	institutional	response	

4. Types of Climate Extremes in the Region 
• Floods:	Annual	monsoon	inundation,	glacial	lake	outbursts	
• Droughts:	Agricultural	losses	and	food	insecurity	in	South	and	Central	Asia	
• Cyclones	&	Storm	Surges:	Coastal	damage	in	Bay	of	Bengal	and	Pacific	Islands	
• Heatwaves:	Urban	mortality,	power	failures,	and	water	shortages	

5. Sectoral Vulnerabilities Identified 
Sector	 Exposure	Level	

Agriculture	 Crop	failure,	water	stress,	declining	yields	
Energy	 Grid	overload,	hydropower	disruption	
Coastal	Manufacturing	 Industrial	shutdowns,	logistic	delays	from	port	disruptions	
Public	Finance	 Fiscal	deficits	due	to	frequent	disaster	relief	spending	

6. UN-ESCAP's Proposed Solutions 
✅	1.	Proactive	Fiscal	Interventions	

• Redirect	public	spending	towards	green	infrastructure,	climate-smart	agriculture,	and	resilient	transport	
• Encourage	public-private	partnerships	for	eco-friendly	technologies	

✅	2.	Climate-Smart	Industrial	Upgradation	

• Support	green	manufacturing,	energy-efficient	value	chains,	and	eco-certification	
• Promote	re-skilling	of	workers	for	green	jobs	and	circular	economy	roles	

✅	3.	Regional	Cooperation	for	Green	Transition	

• Facilitate	technology	and	climate	finance	transfers	between	developed	and	developing	countries	
• Create	platforms	for	South-South	collaboration	on	mitigation	and	adaptation	

✅	4.	Adoption	of	Risk	Assessment	Tools	

• Utilize	tools	like	ESCAP’s	Risk	and	Resilience	Portal	for	real-time	monitoring	
• Develop	country-level	climate	vulnerability	indices	and	predictive	loss	models	

7. Implications for India 
Area	 Implication	

Economic	Planning	 Need	for	climate-proof	budgeting,	especially	in	vulnerable	states	like	Odisha,	Bihar,	and	Maharashtra	
Agricultural	Policy	 Shift	towards	drought-resilient	crops	and	climate-insurance	models	
Urban	Governance	 Enhance	heat	action	plans,	rainwater	harvesting,	and	wastewater	recycling	
Energy	Transition	 Accelerate	investments	in	solar,	wind,	green	hydrogen,	and	storage	technologies	
Regional	Diplomacy	 Lead	South	Asia	in	climate	diplomacy,	resilient	infrastructure	partnerships,	and	capacity	building	

8. Conclusion: From Vulnerability to Resilience 
The	UN-ESCAP	2025	report	presents	a	clear	warning:	climate	inaction	now	carries	an	economic	cost.	With	nearly	5%	of	GDP	at	stake	annually,	
Asia-Pacific	economies	must	pivot	towards	a	climate-resilient	development	model.	For	India	and	its	neighbors,	this	calls	for	integrated	policy	
reforms,	climate-aligned	fiscal	tools,	and	regional	cooperationto	ensure	inclusive,	green,	and	shock-resilient	growth.	

“The	cost	of	action	is	high,	but	the	cost	of	inaction	is	far	higher.”	–	UN-ESCAP	
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FAO’s 2024 Initiatives 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations	&	Governance:	Role	of	international	organizations,	UN	agencies	and	global	cooperation	
✅	GS	Paper	3	–	Agriculture	&	Environment:	Agrifood	systems,	sustainable	agriculture,	climate	resilience	
✅	Essay	Paper:	Inclusive	development,	Women	in	agriculture,	Global	cooperation	for	sustainability	

1. Context: FAO’s Dual Launch for Sustainable and Inclusive Agrifood Transformation 
In	2024,	the	Food	and	Agriculture	Organization	(FAO)	unveiled	two	major	initiatives:	

• “Four	Betters	Courses”	Initiative	–	to	modernize	agrifood	education	
• “Commit	to	Grow	Equality	(CGE)”	Initiative	–	to	advance	gender	equity	in	food	systems	

Both	initiatives	are	aligned	with	FAO’s	Strategic	Framework	2022–2031	and	support	the	achievement	of	SDG	2	(Zero	Hunger),	SDG	5	(Gender	
Equality),	and	SDG	13	(Climate	Action).	

2. Four Betters Courses Initiative – Transforming Agrifood Education 
Aspect	 Details	

Launched	at	 World	Food	Forum,	October	2024	
Institutional	Basis	 Part	of	FAO’s	Strategic	Framework	2022–2031	
Implemented	via	 FAO	eLearning	Academy	–	offers	600+	multilingual,	certified	online	courses	

✅	Core	Principle:	"Four	Betters"	Vision	

Better	 Goal	
Better	Production	 Enhance	efficiency,	resilience,	and	inclusivity	in	food	systems	
Better	Nutrition	 Promote	affordable,	safe,	and	nutritious	diets	
Better	Environment	 Address	climate	change,	pollution,	and	biodiversity	loss	
Better	Life	 Reduce	rural	poverty,	improve	livelihoods,	and	advance	social	justice	

✅	Key	Features:	

• Integration	of	FAO	knowledge	resources	with	university	curricula	worldwide	
• Enables	capacity	building	for	students,	professionals,	and	institutions	
• Promotes	multi-stakeholder	academic	partnerships	and	digital	inclusion	in	agricultural	learning	

3. Commit to Grow Equality (CGE) Initiative – Gender Mainstreaming in Agrifood Systems 
Aspect	 Details	

Launched	at	 United	Nations	General	Assembly	(UNGA),	2024	
Objective	 Bridge	the	gender	gap	in	agriculture	and	food	systems	globally	
Target	Group	 54	million	rural	women,	especially	in	developing	nations	

✅	Key	Components:	

• $1	billion	funding	to	support	gender-responsive	agrifood	programs	
• Strategic	tools	for	data	tracking,	policy	reporting,	and	impact	monitoring	
• Supports	national	policy	alignment	with	gender	equality	goals	
• Fosters	collaboration	among	governments,	NGOs,	and	private	sector	

✅	Focus	Areas:	

• Land	rights,	financial	access,	skill	development,	and	leadership	roles	for	women	
• Inclusive	decision-making	in	food	production,	processing,	and	distribution	
• Promotion	of	women-led	enterprises	in	agri-value	chains	

4. Significance of These Initiatives 
Area	 Impact	

Global	Education	 Democratizes	agrifood	learning	through	open-access,	multilingual	platforms	
Sustainability	 Helps	build	climate-resilient	food	systems	through	knowledge	transfer	
Gender	Empowerment	 Empowers	women	as	agents	of	change	in	agriculture	and	food	policy	
Policy	Support	 Encourages	evidence-based	policymaking	with	gender-disaggregated	data	tools	
Equitable	Development	 Promotes	inclusive	innovation	and	reduces	structural	inequalities	in	rural	regions	
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5. Way Forward for India and Global South 
Recommendation	 Strategy	

✅	Adopt	Four	Betters	in	Curriculum	 Indian	agri-universities	(e.g.,	ICAR	institutes)	should	integrate	FAO	modules	
✅	Link	with	National	Missions	 Align	CGE	with	Mission	Shakti,	MGNREGA	(Women	component),	PM-KISAN,	and	SHG	initiatives	
✅	Invest	in	Rural	Women	Farmers	 Improve	access	to	credit,	land	titles,	markets,	and	agri-tech	
✅	Data-Driven	Inclusion	 Mandate	sex-disaggregated	data	in	agriculture	for	better	policy	formulation	
✅	Public-Private	Partnerships	 Leverage	CSR	funds	and	development	banks	for	scalable	gender-focused	projects	

6. Conclusion: A Global Step Towards Agro-Ecological Equity 
The	FAO’s	Four	Betters	and	CGE	initiatives	represent	a	paradigm	shift	in	how	the	world	addresses	food	security,	climate	resilience,	and	gender	
equity.	They	emphasize	capacity	building,	social	justice,	and	sustainability,	rooted	in	multilateral	cooperation	and	local	empowerment.	

“No	food	system	can	be	sustainable	without	women	at	the	center,	and	no	education	can	be	transformative	without	equity	at	its	core.”	

Inter-Parliamentary Union (IPU)  
	
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations:	Global	governance	institutions,	parliamentary	diplomacy	
✅	GS	Paper	2	–	Indian	Polity:	Functions	of	legislatures,	role	of	the	Speaker,	democratic	institutions	
✅	Essay	Paper:	Strengthening	global	democratic	values,	India's	leadership	in	multilateral	fora	

1. Context: India at the 150th IPU Assembly 
Lok	Sabha	Speaker	Om	Birla	represented	India	at	the	150th	Assembly	of	the	Inter-Parliamentary	Union	(IPU)	in	Tashkent,	Uzbekistan,	
highlighting	India’s	commitment	to	democracy,	dialogue,	and	development.	

2. What is the Inter-Parliamentary Union (IPU)? 
The	IPU	is	the	oldest	international	political	organization,	serving	as	a	global	forum	for	dialogue	among	parliaments.	It	
promotes	peace,	democratic	governance,	and	human	rights	through	parliamentary	diplomacy.	

Attribute	 Details	
Founded	 1889,	in	Paris	
Headquarters	 Geneva,	Switzerland	
Members	 180	national	parliaments	+	15	associate	members	
Motto	 "For	democracy.	For	everyone."	

3. Core Objectives of the IPU 
• Promote	Representative	Democracy:	Strengthen	parliaments	as	core	institutions	of	democracy	
• Advance	Global	Parliamentary	Dialogue:	Enable	conflict	resolution	through	dialogue	and	cooperation	
• Support	SDGs:	Contribute	to	Sustainable	Development	Goals	(SDGs)	implementation	
• Gender	Equality	&	Youth	Participation:	Advocate	equal	representation	of	women	and	young	parliamentarians	
• Human	Rights	Monitoring:	Protect	the	rights	of	parliamentarians	under	threat	across	the	world	

4. IPU’s Organizational Structure 
Body Function 

IPU Assembly • Main deliberative body 
• Meets twice annually to discuss global issues and adopt resolutions 

Governing Council 
• Policy-making organ 
• Comprises 3 representatives per member parliament  
• Elects the Executive Committee, sets programme and budget 

Executive Committee • 17-member administrative body 
• Oversees daily operations and internal management 

Standing Committees 

• Thematic bodies addressing:  
🔹 International Peace & Security 
🔹 Democracy & Human Rights 
🔹 Sustainable Development 
🔹 UN Affairs 

 
 
 



 
  

30 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

5. India and the IPU 
• India	is	an	active	founding	member	and	regularly	hosts	or	contributes	to	IPU	discussions	
• Indian	Parliamentarians	have	previously	held	leadership	positions	in	IPU	bodies	
• India	uses	the	IPU	platform	to	advocate:	
🔹	Reforms	in	global	governance	
🔹	South-South	Cooperation	
🔹	Women-led	development	and	digital	equity	

6. Recent Themes and Global Relevance 
Focus	Area	 Significance	

Parliamentary	Diplomacy	 Facilitates	non-executive	engagement	in	global	conflict	resolution	
Climate	Action	&	SDGs	 IPU	provides	guidance	to	parliaments	to	legislate	and	monitor	SDGs	
Human	Rights	 Through	its	Committee	on	Human	Rights	of	Parliamentarians,	it	investigates	violations	
Gender	Representation	 Publishes	Global	Parliamentary	Gender	Equality	Reports;	encourages	gender	quotas	
Youth	in	Politics	 Launches	Global	Conference	of	Young	Parliamentarians	to	support	inclusion	

7. Funding and Operational Support 
• Funded	through	contributions	by	member	parliaments	
• Also	supported	by	voluntary	donations,	international	partners	like	the	UNDP,	and	civil	society	collaborations	

8. Way Forward for India at the IPU 
Strategy	 Benefits	

✅	Leadership	Roles	 India	can	lead	committees,	advocate	reforms	in	international	parliamentary	procedures	
✅	Democracy	Advocacy	 Highlight	Indian	experiences	in	electoral	inclusion,	digital	legislature	platforms	
✅	Regional	Collaboration	 Use	IPU	to	boost	SAARC	and	Global	South	coordination	
✅	Technology	for	Transparency	 Share	best	practices	in	e-Parliament	and	AI-based	law-making	tools	

	
9. Conclusion: IPU as a Pillar of Global Parliamentary Dialogue 
The	Inter-Parliamentary	Union	serves	as	a	bridge	between	parliaments	and	global	governance,	amplifying	the	voice	of	elected	
representatives	in	solving	the	world’s	most	pressing	challenges.	India’s	proactive	engagement	reflects	its	commitment	to	multilateralism,	
democracy,	and	sustainable	development.	

“In	a	divided	world,	parliamentary	diplomacy	is	the	dialogue	of	democracy	—	and	IPU	is	its	stage.”	

Reinvigorating India–Sri Lanka Relations in a Shifting Indo-Pacific Order 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	International	Relations:	India	and	its	neighbourhood	–	bilateral,	regional,	and	global	groupings	and	agreements	involving	India	
✅	GS	Paper	2	–	Governance/Polity:	Role	of	diaspora,	security	challenges	from	neighbouring	countries	
✅	Essay	Paper:	India's	Neighbourhood	First	Policy,	India	and	regional	geopolitics	

1. Context: Strengthening Bilateral Engagement 
Prime	Minister	of	India’s	recent	visit	to	Sri	Lanka	marked	a	strategic	diplomatic	push	with	7	key	MoUs	in	defence,	energy,	digital	governance,	and	
cultural	diplomacy.	Amid	rising	concerns	over	China’s	presence	in	the	Indian	Ocean,	the	visit	reinforced	India’s	Neighbourhood	First	and	SAGAR	
(Security	and	Growth	for	All	in	the	Region)strategies.	

2. Key Outcomes of the 2025 India–Sri Lanka Bilateral Meet 
A.	Defence	Cooperation	

• Umbrella	MoU	for	structured	defence	collaboration.	
• Expanded	Joint	Exercises:	

o SLINEX	(Navy)	and	MITRA	SHAKTI	(Army)	to	be	enhanced.	
• Aim:	To	counter	Chinese	military	presence,	especially	around	Hambantota	Port.	

B.	Energy	and	Infrastructure	

• Trincomalee	Energy	Hub	with	India–UAE–Sri	Lanka	trilateral	collaboration.	
• Solar	power	projects	in	Trincomalee	launched.	
• $106	million	railway	line	upgrades	inaugurated.	
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C.	Economic	Support	

• $100	million	debt	converted	to	grants.	
• India	reduced	interest	rates	on	earlier	loans.	
• Continued	relief	after	India’s	$4	billion	support	during	Sri	Lanka’s	2022	economic	crisis.	

D.	Cultural	&	Religious	Ties	

• Display	of	Buddha	relics	from	Gujarat	during	Vesak	2025.	
• India	to	renovate	iconic	temples	like	Thirukoneswaram	and	Sita	Eliya.	

E.	Digital	&	Health	Collaboration	

• MoUs	in	e-governance,	telemedicine,	and	Eastern	Province	development.	

3. Historical Foundation of India–Sri Lanka Relations 
Period	 Key	Linkages	

Ancient	 Ashokan	missions	(3rd	century	BCE)	spread	Buddhism	to	Sri	Lanka;	strong	Bodh	Gaya–Anuradhapura	religious	ties	
Colonial/Post-Independence	 Shared	anti-colonial	legacy;	formal	ties	established	in	1948	
1980s	Civil	War	 India’s	IPKF	involvement	(1987–1990)	during	LTTE	conflict	strained	diplomatic	trust	
Trade	&	Connectivity	 2000	FTA	boosted	trade	to	$5.54	billion	(2023–24);	ferry	services	revived	between	Tamil	Nadu	and	Jaffna	
Humanitarian	Support	 60,000	homes	built	for	war-hit	Tamils;	India	provided	vital	support	during	economic	crisis	(2022)	

4. Challenges in Bilateral Relations 
A.	Strategic	Challenges	

• China’s	Strategic	Foothold:	
o Hambantota	Port	leased	to	China	for	99	years	(2017).	
o Yuan	Wang	5	surveillance	ship	docking	in	2022	raised	security	concerns.	
o 2025	Chinese-funded	oil	refinery	($3.7	billion)	adds	to	debt	dependency.	

B.	Maritime	&	Ethnic	Tensions	

• Fishermen	Disputes:	
o Frequent	arrests	around	Katchatheevu	Island	strain	Tamil	Nadu–Colombo	relations.	

• Tamil	Reconciliation:	
o Slow	implementation	of	13th	Amendment.	
o Concerns	over	rights	and	rehabilitation	of	war-affected	Tamils.	

C.	Political	&	Economic	Volatility	

• Domestic	Political	Shifts:	
o Fragile	coalitions	in	Colombo	with	pro-China	lobbies	undermine	consistency	in	foreign	policy.	

• Economic	Fragility:	
o Sri	Lanka’s	external	debt	dependency	makes	it	vulnerable	to	foreign	influence.	

5. Way Forward 
1.	Strategic	Counterbalance	to	China	

• Accelerate	Trincomalee	Port	Development	as	a	counter	to	Hambantota.	
• Foster	India–Sri	Lanka–UAE	and	Quad-Plus	collaborations	for	strategic	investments.	

2.	Economic	Integration	

• Expedite	Economic	and	Technology	Cooperation	Agreement	(ETCA).	
• Increase	Indian	investment	in	tourism,	manufacturing,	and	digital	infrastructure.	

3.	Maritime	Security	Cooperation	

• Expand	Colombo	Security	Conclave	to	include	maritime	domain	awareness,	cyber	threats,	and	intelligence	sharing.	

4.	Cultural	Soft	Power	

• Promote	Buddhist	circuits	linking	Lumbini–Bodh	Gaya–Sanchi–Anuradhapura.	
• Host	joint	festivals,	youth	exchanges,	and	religious	delegations.	

	



 
  

32 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

5.	People-Centric	Development	

• Scale	up	initiatives	in	housing,	education,	healthcare	and	skill	development	in	Tamil-majority	regions.	
• Address	fishermen	disputes	through	joint	maritime	zones	and	fisheries	commissions.	

6. Conclusion 
India–Sri	Lanka	relations,	rooted	in	civilizational	depth	and	geographic	proximity,	are	being	redefined	amidst	21st-century	geopolitical	realities.	
A	balanced	blend	of	strategic	engagement,	economic	support,	and	cultural	outreach	is	essential	to	ensure	Sri	Lanka	remains	an	inclusive,	
sovereign,	and	India-friendly	neighbour,	not	swayed	by	external	influence.	

“From	Bodh	Gaya	to	Anuradhapura,	from	Colombo	to	Chennai	—	the	future	of	India–Sri	Lanka	ties	lies	in	shared	prosperity	and	strategic	trust.”	

SECURITY	&	DEFENCE		
Project Varsha – Strengthening India’s Maritime Nuclear Deterrence 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Security:	Internal	and	external	threats,	defence	infrastructure,	and	nuclear	deterrence	
✅	GS	Paper	2	–	International	Relations:	India-China	strategic	dynamics,	maritime	security	in	the	Indo-Pacific	

1. Context: Commissioning of INS Varsha under Project Varsha 
India	is	set	to	operationalise	INS	Varsha,	its	first	dedicated	nuclear	submarine	base,	by	2026	near	Visakhapatnam	under	Project	Varsha,	alongside	
the	launch	of	its	third	SSBN	(INS	Aridhaman).	This	move	is	strategically	aligned	with	countering	China’s	expanding	naval	footprint	in	the	Indian	
Ocean	Region	(IOR).	

2. What is Project Varsha? 
• Launched	by:	Indian	Navy	
• Location:	Rambilli,	50	km	south	of	Visakhapatnam,	Andhra	Pradesh	
• Objective:	Create	a	high-security,	stealth-enabled	base	to	house	India’s	nuclear-powered	submarines	(SSBNs).	

3. Key Features of INS Varsha Base 
Feature	 Description	

Submarine	Capacity	 Can	house	up	to	12	nuclear	submarines,	including	future	SSBNs	and	SSNs	
Underground	Infrastructure	 Includes	underground	pens	and	tunnels	for	stealth	operations,	protection	from	air/satellite	surveillance	
Strategic	Access	 Enables	rapid	deployment	into	Bay	of	Bengal	and	critical	sea	lanes	like	the	Strait	of	Malacca	
Proximity	to	BARC	Atchutapuram	 Near	India's	nuclear	fuel	complex,	easing	logistical	and	technical	support	
Security	Layer	 Built	with	deep-sea	concealment	and	low	observable	architecture	for	second-strike	survivability	

4. Strategic Significance of Project Varsha 
Enhancing	Nuclear	Deterrence	

• Strengthens	India’s	second-strike	capability,	a	core	pillar	of	its	nuclear	triad	
• Provides	assured	survivability	for	SSBNs	in	case	of	a	first	strike	by	adversaries	

Counter	to	China’s	String	of	Pearls	

• Balances	China’s	presence	in	Hambantota	(Sri	Lanka)	and	BNS	Sheikh	Hasina	(Bangladesh)	
• Project	Varsha	enhances	maritime	situational	awareness	in	the	IOR	

Force	Multiplier	for	Indo-Pacific	Strategy	

• Complements	QUAD’s	vision	for	a	free,	open,	and	rules-based	Indo-Pacific	
• Bolsters	India’s	role	as	net	security	provider	in	South	Asia	

Operational	Depth	

• Located	deep	in	Indian	territory,	offering	protection	from	first-strike	scenarios	
• Facilitates	quick	access	to	eastern	maritime	chokepoints	
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5. India’s Third SSBN – INS Aridhaman 
About	INS	Aridhaman	

• Class:	Nuclear-powered	ballistic	missile	submarine	(SSBN)	
• Displacement:	~7,000	tonnes	
• Built	by:	Shipbuilding	Centre,	Visakhapatnam	under	the	Advanced	Technology	Vessel	(ATV)	program	
• Support	from:	DRDO	&	BARC	

Key	Features	

Feature	 Details	
Armament	 Can	carry	K-4	SLBMs	(3,500	km	range),	potentially	more	payload	than	INS	Arihant	
Stealth	and	Endurance	 Designed	for	longer	underwater	patrols,	maintaining	stealth	
Role	 Core	component	of	India’s	nuclear	deterrent	patrol,	part	of	nuclear	triad	
Commissioning	 Expected	in	2025,	ahead	of	INS	Varsha	

6. Nuclear Triad and Second-Strike Capability 
India’s	nuclear	triad	consists	of:	

• Land-based	ICBMs	(Agni	series)	
• Air-launched	nuclear-capable	aircraft	(Mirage-2000,	Rafale)	
• Sea-based	SSBNs	like	INS	Arihant,	Arighaat,	and	Aridhaman	

Sea-based	deterrence	is	the	most	survivable	leg	of	the	triad,	ensuring	credible	second-strike	capabilities	essential	for	India’s	No	First	Use	
(NFU)	doctrine.	

7. Challenges and Future Roadmap 
Challenge	 Concern	

Chinese	Naval	Superiority	 China's	nuclear	submarine	fleet	is	larger	and	more	advanced	
Technological	Constraints	 Indigenous	SSBN	program	still	evolving;	K-5	and	K-6	SLBMs	are	under	development	
Geostrategic	Pressure	 Need	to	balance	IOR	dominance	without	escalating	arms	race	

Way	Forward	

• Speed	up	nuclear	propulsion	reactor	development	for	SSNs	
• Expand	undersea	surveillance	and	tracking	infrastructure	
• Collaborate	with	QUAD	nations	for	anti-submarine	warfare	(ASW)	and	domain	awareness	

8. Conclusion 
Project	Varsha	signifies	a	transformative	leap	in	India’s	maritime	nuclear	capabilities,	underscoring	the	nation’s	resolve	to	secure	its	strategic	
interests	in	the	Indo-Pacific	theatre.	With	INS	Aridhaman	and	a	robust	SSBN	fleet,	India	is	poised	to	achieve	a	credible	and	survivable	sea-based	
deterrent,	essential	in	the	emerging	multipolar	maritime	world	

Gaurav Glide Bomb 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Security	&	Defence:	Defence	Technology,	Indigenisation	of	defence	production	
✅	GS	Paper	3	–	Science	&	Technology:	Developments	in	science	&	tech	and	their	applications	
✅	GS	Paper	2	–	International	Relations	(Strategic	Interests):	India’s	defence	preparedness	

1. Context: Successful Release Trials of 'Gaurav' Glide Bomb 
• Event:	The	Defence	Research	and	Development	Organisation	(DRDO)	successfully	conducted	release	trials	of	the	Gaurav	glide	bomb.	
• Platform	Used:	Tested	from	an	IAF	Sukhoi-30MKI	fighter	jet.	
• Significance:	Represents	a	leap	in	stand-off	precision	strike	capability,	allowing	India	to	target	hostile	installations	without	entering	

enemy	air	defence	zones.	

2. What is the Gaurav Glide Bomb? 
• Definition:	‘Gaurav’	is	a	long-range,	precision-guided	glide	bomb,	engineered	to	strike	ground	targets	with	high	

accuracy	from	significant	distances.	
• Category:	Classified	as	a	smart	munition,	emphasizing	both	range	and	accuracy	without	the	need	for	propulsion.	
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3. Development and Collaboration 
• Developed	By:	

o DRDO,	with	collaboration	from:	
§ Armament	Research	and	Development	Establishment	(ARDE)	–	for	warhead	and	delivery	mechanism	
§ Research	Centre	Imarat	(RCI)	–	for	guidance	and	navigation	systems	
§ Integrated	Test	Range	(ITR)	–	for	flight	trials	and	impact	assessment	

• Indigenous	Milestone:	Reinforces	India’s	Atmanirbhar	Bharat	mission	in	defence	manufacturing.	

4. Key Features and Capabilities 
Feature Specification 
Range Between 30 km to 150 km (demonstrated near 100 km in latest trials) 

Variants • Gaurav (Winged) – 1,000 kg  
• Gautham (Non-winged) – 550 kg 

Guidance System 
• Inertial Navigation System (INS) 
• Satellite-aided guidance (e.g., GPS/IRNSS)  
• Digital control algorithms for precision manoeuvring 

Launch Platform Compatible with Sukhoi-30MKI, potentially extendable to Mirage 2000, Tejas, and other IAF platforms 
Strike Profile Can glide over long distances and dive toward targets with high terminal accuracy 
 
5. Strategic Significance for Indian Defence 
a.	Enhanced	Stand-Off	Capability	

• Enables	aircraft	to	release	munitions	without	entering	enemy	radar	or	missile	zones,	enhancing	pilot	safety.	
• Ideal	for	deep	strike	missions,	especially	across	hostile	borders.	

b.	Precision	Warfare	

• Helps	India	adopt	surgical	strike	models	using	GPS-guided	munitions.	
• Reduces	collateral	damage	and	supports	urban	and	critical	infrastructure	targeting.	

c.	Indigenisation	&	Self-Reliance	

• Reduces	dependency	on	foreign	smart	munitions	like	the	Spice-2000	(Israel).	
• Contributes	to	the	Make	in	India	defence	ecosystem,	reducing	import	bills.	

d.	Force	Multiplier	for	IAF	

• When	combined	with	fighter	jets	like	Sukhoi-30MKI,	it	multiplies	operational	efficiency	in	strike	missions.	
• Can	be	used	in	mountainous	terrain,	coastal	defence,	and	strategic	installations.	

6. Comparison with Similar Global Systems 
Country	 Weapon	 Comparable	Feature	
USA	 JDAM	(Joint	Direct	Attack	Munition)	 GPS-guided	glide	bomb	
Israel	 Spice-2000	 EO/GPS-guided	stand-off	bomb	
India	 Gaurav	 INS	+	Satellite-guided	indigenous	system	

7. Challenges & Future Enhancements 
a.	Challenges	

• Achieving	higher	accuracy	under	electronic	warfare	conditions	
• Need	for	miniaturization	for	UAV-based	launches	
• Mass	production	scalability	and	field	integration	

b.	Future	Outlook	

• Integration	with	UAVs	and	unmanned	combat	platforms	
• Addition	of	multi-mode	guidance	(laser	+	infrared)	
• Expansion	to	naval	aviation	and	coastal	strike	forces	

8. Conclusion: A Precision Leap in Smart Warfare 
• The	Gaurav	glide	bomb	marks	a	significant	advancement	in	India’s	smart	munitions	capability,	enabling	the	Indian	Air	Force	to	

conduct	precision	strikes	with	reduced	risk.	
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• As	a	part	of	India’s	broader	strategic	doctrine,	such	developments	bolster	both	national	security	and	technological	autonomy,	making	India	
a	credible	aerospace	power	in	South	Asia	and	beyond.	

Digital Threat Report 2024 – Strengthening Cybersecurity in India's BFSI Sector 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Cybersecurity:	Cyber	threats,	data	protection,	institutional	frameworks	
✅	GS	Paper	3	–	Economy:	Banking	and	financial	infrastructure,	digital	transformation	risks	
✅	GS	Paper	2	–	Governance:	Role	of	CERT-In,	e-governance,	public-private	partnerships	in	cybersecurity	

1. Context: Launch of Digital Threat Report 2024 
The	Government	of	India,	in	collaboration	with	leading	cybersecurity	institutions,	released	the	Digital	Threat	Report	2024,	with	a	special	focus	
on	cyber	threats	in	the	Banking,	Financial	Services,	and	Insurance	(BFSI)	sector.	The	report	offers	a	comprehensive	evaluation	of	the	evolving	
threat	landscape,	enabling	proactive	cyber	defence	strategies.	

2. What is the Digital Threat Report 2024? 
• A	sector-specific	cybersecurity	report	aimed	at	evaluating	vulnerabilities	and	systemic	cyber	risks	in	the	BFSI	sector	
• Designed	to	provide	policy	guidance,	best	practices,	and	risk	mitigation	strategies	for	financial	institutions	across	India	

ATTRIBUTE	 DETAILS	
PUBLISHED	BY	 Jointly	by	CERT-In,	CSIRT-Fin,	and	SISA	
SECTOR	FOCUS	 Banking,	Financial	Services,	and	Insurance	(BFSI)	
TYPE	 Cybersecurity	readiness	and	vulnerability	assessment	document	

3. Institutions Involved 
Institution	 Role	

CERT-In	(Indian	Computer	Emergency	Response	
Team)	

National	nodal	agency	for	responding	to	cyber	incidents	

CSIRT-Fin	 Financial	Sector	Incident	Response	Team	coordinating	threat	intel	within	BFSI	
SISA	 A	forensics-driven	global	cybersecurity	firm	focusing	on	digital	payments	and	fraud	

mitigation	
4. Aims and Objectives 

• Enhance	cyber	resilience	in	India's	BFSI	ecosystem	
• Enable	threat	anticipation	and	rapid	response	strategies	
• Promote	collaborative	security	architecture	among	regulators,	banks,	insurers,	and	fintechs	
• Address	AI-driven	threats,	data	breaches,	and	supply	chain	risks	

5. Key Insights and Findings 
Threat	Domain	 Key	Highlights	

✅	Systemic	Risks	 Highly	interconnected	BFSI	networks	create	cascading	failure	vulnerabilities	
✅	AI	and	Automation	Risks	 Use	of	AI	by	threat	actors	for	phishing,	deepfakes,	and	synthetic	identity	fraud	
✅	Compliance	Gaps	 Inconsistency	in	data	localization,	audit	readiness,	and	incident	disclosure	
✅	Fraud	Landscape	 Rise	in	card-not-present	fraud,	SIM	swap	scams,	and	malware	in	mobile	banking	
✅	Threat	Vectors	 Focus	on	cloud	misconfigurations,	API	breaches,	and	third-party	integrations	

6. Actionable Recommendations 
Domain	 Recommendations	
People	 •	Conduct	cyber	hygiene	training	

•	Create	incident	response	awareness	among	frontline	staff		
•	Develop	cybersecurity	leadership	pipelines	

Process	 •	Adopt	zero-trust	architecture	
•	Regularly	update	cybersecurity	frameworks	
•	Ensure	compliance	with	RBI	and	SEBI	cyber	norms	

Technology	 •	Deploy	AI-based	threat	detection	tools	
•	Use	end-to-end	encryption	and	multi-factor	authentication	
•	Conduct	penetration	testing	and	red	teaming	exercises	

7. Significance for India’s Digital Economy 
Aspect	 Importance	

Financial	Stability	 Prevents	cyber	heists,	ransomware	attacks,	and	data	breaches	affecting	public	trust	
Digital	Payment	Safety	 Secures	platforms	like	UPI,	NEFT,	and	wallets,	used	by	millions	daily	
Investor	Confidence	 Strong	cyber	posture	attracts	foreign	investors	and	strengthens	FinTech	sector	
National	Security	 Ensures	integrity	of	critical	financial	infrastructure	under	National	Cyber	Security	Strategy	
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8. Way Forward 
Suggestion	 Strategy	

✅	Unified	Cyber	Framework	for	BFSI	 Harmonise	norms	under	RBI,	IRDAI,	SEBI,	and	MeitY	
✅	Cyber	Resilience	Stress	Tests	 Conduct	periodic	simulations	of	cyber	disruptions	
✅	Public-Private	Intelligence	Sharing	 Create	sectoral	cyber	fusion	centres	for	real-time	threat	alerts	
✅	Global	Alignment	 Integrate	with	frameworks	like	NIST,	FATF	cybersecurity	guidelines,	and	SWIFT	protocols	
✅	CERT-In–Fintech	Coordination	 Extend	protection	to	NBFCs	and	new-age	digital	lenders	

9. Conclusion: Securing the Nerve Centre of India’s Digital Growth 
The	Digital	Threat	Report	2024	is	a	timely	intervention	to	fortify	India's	BFSI	sector,	which	lies	at	the	core	of	digital	financial	inclusion	and	
economic	stability.	As	the	nation	leads	in	real-time	payments	and	FinTech	innovation,	ensuring	a	resilient,	secure,	and	intelligence-driven	
cyber	ecosystem	is	vital	for	a	sustainable	digital	future.	

“Cybersecurity	is	not	just	about	firewalls;	it	is	about	foresight,	trust,	and	national	resilience.”	

ECONOMY	
Driving India's Global Ascent in Auto Manufacturing 
📌 Syllabus Mapping: 
✅ GS Paper 3 – Indian Economy: Industrial policy, Infrastructure, Investment models, Manufacturing sector 
✅ GS Paper 2 – Government Policies & Interventions 
✅ GS Paper 3 – Science & Technology: Indigenization of technology, Innovation & R&D 

1. Context and Relevance 
• Report Launch: NITI Aayog and CRISIL jointly released a report titled “Automotive Industry: Powering India’s Participation in Global Value 

Chains”. 
• Objective: To outline a strategic roadmap for India to emerge as a global manufacturing hub for auto components, especially in electric vehicles 

and high-value systems. 

2. India’s Automotive Landscape: An Overview 
a. Global Standing 

• 4th Largest Producer Globally: India manufactured 28 million vehicles (2023–24), across two-wheelers to commercial vehicles. 
• Key Sectors: Includes Original Equipment Manufacturers (OEMs), auto ancillaries, and startups in EV & mobility tech. 

b. Trade Dynamics 

• Balanced Trade Ratio: Trade ratio for auto components stands at 0.99, suggesting a near parity between imports and exports, but untapped export 
potential. 

• Exports in 2023: $20 billion, accounting for ~3% of global auto component trade. 
• Export Target by 2030: Increase to $60 billion; triple current performance. 

c. Domestic Growth Drivers 

• Rising Middle Class and urbanization fueling demand. 
• Surge in demand for small cars, EVs, and hybrid vehicles. 
• Policy Push: FAME-II, PLI Scheme, PM E-Drive, and Advanced Chemistry Cell (ACC) Battery Storage initiatives provide manufacturing impetus. 

3. Economic and Strategic Significance 
a. Contribution to Economy 

• 7.1% of India’s GDP 
• 49% of Manufacturing GDP 
• Employment Impact: Over 3 million direct jobs, with future potential to generate 2–2.5 million more by 2030. 

b. Inter-sectoral Linkages 

• Synergies with steel, rubber, electronics, glass, and IT industries. 
o E.g., 15% of India’s steel consumption goes to the automotive sector. 

• Forward Linkages: Into mobility, transport, energy storage, and semiconductors. 
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c. Technology Spillover 

• Drives adoption of AI, Industry 4.0, and battery tech. 
• Second-largest consumer of semiconductors after the electronics sector. 

4. Challenges Constraining Global Leadership 
a. Cost Disadvantages 

• India has a 10% cost disability over China due to high material and finance costs. 
o Depreciation Comparison: India – 100%, China – 50%. 

b. Low Share in Critical Components 

• Holds only 2–4% share in high-value components like engine and transmission systems, which represent ~60% of global component trade. 
• Weak presence in ADAS, precision steering, and infotainment systems. 

c. Import Dependency 

• Relies heavily on China, South Korea, and Germany for precision and electronic parts. 
o E.g., $2.8 billion worth of auto parts imported from China (2023–24). 

d. Logistics & Infrastructure Constraints 

• High freight costs and inadequate multi-modal logistics. 
• Shortage of integrated auto clusters affects production efficiency. 

e. Skill and Innovation Gaps 

• Weak industry-academia collaboration. 
• Shortage of skilled professionals in EV battery manufacturing, mechatronics, and automotive software. 

5. Strategic Roadmap: The Way Forward 
a. Scaling Component Production 

• Expand auto component manufacturing output to $145 billion by 2030. 
• Focus on emerging segments like: 

o EV batteries 
o ADAS (Advanced Driver Assistance Systems) 
o Smart sensors and connectivity modules 

b. Strengthen R&D and IP Ecosystem 

• Fiscal incentives for R&D investments. 
• Establish IP Cells, Centres of Excellence (CoEs) and state-of-the-art testing labs. 
• Promote technology transfer through international collaboration. 

c. Build Smart Infrastructure 

• Invest in logistics parks, plug-and-play manufacturing clusters, and certified testing facilities. 
o E.g., Upcoming smart auto hubs in Tamil Nadu and Maharashtra. 

d. Enhance Trade Integration 

• Use FTAs and joint ventures to position India as a trusted supplier in global value chains. 
o E.g., Ongoing India-EU and India-UK FTA negotiations. 

• Promote global branding of “Made in India” components. 

e. Skilling for GVC Participation 

• Launch of “GVC Skilling India Scheme” aimed at training in: 
o Battery technology 
o Vehicle software engineering 
o EV maintenance and diagnostics 

• Tie-ups with Skill India Mission, ITIs, and engineering institutions. 
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6. Additional Insights & Data 
Parameter 2023–24 Status Target by 2030 

Vehicle Production 28 million ~40 million 
Auto Component Exports $20 billion $60 billion 
Share in Global Value Chains 3% 8% 
Direct Employment 3 million 5.5 million 
Component Output $65 billion $145 billion 

 
7. Conclusion: Seizing the Inflection Point 

• The Indian automotive industry stands at a turning point, with an opportunity to become a global leader in sustainable and precision auto 
systems. 

• Through targeted reforms, innovation, infrastructure development, and skilling, India can: 
o Enhance its share in global value chains (GVCs) 
o Lead in EV technology and smart mobility 
o Generate inclusive employment and manufacturing excellence 

From Consumer Convenience to Core Innovation 
📌 Syllabus Mapping: 
✅ GS Paper 3 – Indian Economy: Startup ecosystem, innovation, industrial policy 
✅ GS Paper 2 – Governance & Policy: Government interventions in growth and development 
✅ GS Paper 3 – Science & Technology: Emerging tech, R&D, Public-private partnerships 

1. Context: Call for Deep-Tech Overhaul in Startup India 
• India’s Commerce Minister recently criticised the consumer-tech dominance of Indian startups and urged a strategic pivot to deep-tech innovation, 

especially in fields like AI, space-tech, defence-tech, and quantum computing. 
• This shift is essential for long-term economic sovereignty, national competitiveness, and job creation beyond metropolitan bubbles. 

2. Current Snapshot of India’s Startup Ecosystem 
a. Global Positioning 

• India ranks as the 3rd largest startup ecosystem globally. 
• Over 100 unicorns, with 20+ added in 2023 alone. 

o Focus sectors: fintech, ed-tech, logistics, e-commerce, and food delivery. 

b. Digital Backbone 

• Enabled by: 
o UPI: Over 100 billion transactions in 2023 
o Aadhaar & BharatNet: Universal digital identity and rural connectivity 
o IndiaAI Mission: Structured national roadmap for artificial intelligence 

c. Policy and Institutional Support 

• Startup India and Digital India have streamlined: 
o Regulatory registration 
o Tax benefits 
o Innovation labs and incubators 

• Recent steps: 
o ₹10,000 crore Deep-Tech Fund 
o India Semiconductor Mission 
o Ease of Doing Business 2.0 

d. Human Capital Advantage 

• 65% of population under 35 
• 1.5 million engineers graduate annually 
• Indian-origin leaders helm global tech giants: 

o Sundar Pichai (Google), Satya Nadella (Microsoft) 
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3. Challenges Hindering Innovation-Led Startups 
a. Consumer-Tech Saturation 

• Startups overly focused on: 
o Quick commerce 
o B2C apps (e.g., food, groceries) 
o User acquisition > core innovation 

• Consequence: Short innovation cycles with limited global competitiveness 

b. Underfunding of Deep-Tech 

• In 2024, deep-tech startups attracted just $1.6 billion, despite a 78% rise YoY 
• India lags behind China ($25B+) and US (>$50B) in frontier-tech funding 

c. VC Risk Aversion 

• Venture capitalists prefer short-term returns, unlike US peers who fund decade-long projects 
o E.g. SpaceX, OpenAI 

d. Weak Academia-Industry Synergy 

• Indian R&D infrastructure is poorly linked to industry 
• Low presence in global patent rankings and innovation indices 

o E.g. IITs lack deep engagement in moonshot research areas 

e. Regulatory Bottlenecks 

• Although angel tax scrapped, issues persist: 
o Compliance complexity 
o High startup exit costs 
o Uncertain FDI timelines 
o Slow patent approval 

4. Way Forward: Building a Deep-Tech India 
a. Increase R&D Spending 

• Raise public investment in research to 2% of GDP (currently under 1%) 
o Global Benchmark: 

§ US: 3.2% 
§ Germany: 3.1% 
§ China: 2.6% 

b. Strengthen Academia-Startup Linkages 

• Create Centres of Excellence in IITs and leading universities focused on: 
o Quantum computing, semiconductors, biosciences, and defence-tech 
o Foster applied research, co-patenting, and spin-off companies 

c. Education & Upskilling Reform 

• Implement early exposure to AI, robotics, and design thinking in schools and colleges 
o E.g. National Deep Tech Startup Policy (NDTSP, 2023) 

• Incentivise PhDs and postdoctoral research in strategic tech domains 

d. Scale and Deploy Patient Capital 

• Expand Deep-Tech Fund to ₹50,000 crore 
• Involve Sovereign Wealth Funds, SIDBI, and long-term VC arms 
• Structure return expectations around 15-year horizons 

e. Streamline Regulatory and IP Ecosystem 

• Fast-track patent approval within 6–12 months 
• Simplify FDI and funding clearance 
• Adopt mission-mode institutions (akin to NASA-DARPA) for: 

o Quantum internet, space manufacturing, clean energy tech 
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5. Strategic Imperative: Why Deep-Tech Matters 
Area Relevance 

National Security Indigenous solutions for cyber defence, missile tracking, and secure communications 
Digital Sovereignty Reducing reliance on foreign cloud & chip vendors 
Economic Growth Creates high-paying jobs, boosts manufacturing, and attracts FDI in core tech 
Global Competitiveness Positions India as a global innovator, not just a consumer market 
Climate Action Innovation in clean tech, carbon capture, and sustainable agriculture 

6. Conclusion: A Tectonic Shift Awaits 
• India’s startup ecosystem has matured, but it now faces an inflection point. 
• The foundation built by consumer-tech must evolve into a deep-tech-driven innovation economy. 
• With policy alignment, capital patience, educational reform, and global ambition, India can lead the next wave of strategic technology 

revolutions—not just for itself, but for the world. 

India Skills Accelerator Initiative 
📌 Syllabus Mapping: 
✅ GS Paper 2 – Governance: Government initiatives for skill development, public-private partnerships 
✅ GS Paper 3 – Economy: Employment generation, industry-ready human capital, future skills 
✅ Essay Paper: Human capital, demographic dividend, technological transformation 

1. Context: Launch of India Skills Accelerator by MSDE and WEF 
The Ministry of Skill Development and Entrepreneurship (MSDE) in collaboration with the World Economic Forum (WEF) has launched the India 
Skills Accelerator Initiative, a transformative platform to drive future-oriented skilling, enhance institutional responsiveness, and foster inclusive, lifelong 
learning for India’s workforce. 

2. What is the India Skills Accelerator Initiative? 
A national-level public-private initiative aiming to: 

• Build a future-ready, adaptable workforce 
• Coordinate skilling efforts across stakeholders 
• Modernize policy frameworks and institutional structures 

Led by Ministry of Skill Development & Entrepreneurship (MSDE) + World Economic Forum (WEF) 

3. Key Objectives of the Initiative 
Objective Explanation 

Awareness Building Shift public and institutional mindset to embrace emerging skills (AI, robotics, digital literacy) 
Stakeholder Coordination Promote collaborative skilling ecosystems with industry, academia, and government 
Policy Upgradation Develop agile and responsive regulatory frameworks to support future skilling pathways 
Future Jobs Alignment Skilling pathways aligned with sectors identified in WEF’s Future of Jobs 2025 Report 

4. Priority Sectors and Areas of Focus 
Sector Future Skill Demand 

Artificial Intelligence & Data Science Programming, data analysis, algorithm development 
Robotics & Advanced Manufacturing Smart factory operations, IoT-based systems 
Green Energy & Renewables Battery tech, green hydrogen, solar project management 
Global Capability Centres (GCCs) Cloud computing, cybersecurity, product design 
Gig & Informal Workforce Formalization pathways and mobile skilling platforms 

5. Key Features and Pillars of the India Skills Accelerator 
✅ 1. Sectoral Priority Mapping 

• Identification of high-growth and high-potential industries 
• Emphasis on bridging informal-to-formal workforce transitions 

✅ 2. Lifelong Learning Approach 

• Encourages reskilling, upskilling, and micro-credentialing across various life stages 
• Supports continuing education models and digital learning ecosystems 

✅ 3. Data-Led Governance 

• Utilizes: 



 
  

41 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

o National Skill Surveys 
o WEF’s Global Learning Network 

• Enables peer benchmarking and evidence-based policy reform 

✅ 4. Thematic Working Groups 

• 10–12 multi-sectoral working groups to: 
o Define measurable skilling goals 
o Track outcomes via performance metrics 
o Enable pilot programs and scalable innovations 

✅ 5. Global Integration 

• Leverages WEF’s insights to ensure alignment with international best practices 
• Promotes India’s positioning as a skilling hub for the Global South 

6. Significance of the Initiative 
Impact Area Relevance 

Workforce Readiness Prepares India’s youth for the 4th Industrial Revolution 
Demographic Dividend Enhances employability of over 50% of India’s population under 30 years 
Economic Productivity Builds industry-aligned talent pipelines and reduces skill mismatches 
Public-Private Synergy Unlocks corporate investment and expertise in skilling ecosystems 
Global Competitiveness Positions India as a talent exporter for digital and green economies 

7. Challenges Ahead 
Challenge Response Strategy 

Digital Divide Expand rural digital infrastructure, promote mobile-first learning 
Low Female Participation Integrate gender-sensitive training and care economy skilling 
Fragmented Ecosystem Create interoperable platforms for certification and credit transfer 
Financing Skilling Encourage CSR investment, skilling bonds, and multilateral partnerships 

8. Conclusion: Skilling for a Transformative Future 
The India Skills Accelerator Initiative is a strategic blueprint for transforming India's skilling landscape into a dynamic, responsive, and globally 
competitive system. It aligns national aspirations with the needs of Industry 4.0 and climate goals, while promoting inclusive growth, youth employment, 
and international talent mobility. 

“Skilling the youth is not just a mission, it is the future of the nation.” – PM Narendra Modi 

Understanding Bear Markets 
📌 Syllabus Mapping: 
✅ GS Paper 3 – Economy: Stock markets, investment trends, monetary-fiscal policy interplay 
✅ GS Paper 2 – Governance: Role of regulatory bodies and government intervention 
✅ Essay Paper: Financial stability, Investor behaviour and global economic interlinkages 

1. Context: S&P 500 Enters Bear Market Amid Tariff Tensions 
The S&P 500—a key US stock market index—briefly entered bear market territory in early 2025, after falling more than 20% from its peak. The fall was 
driven by escalating US tariffs under President Trump, triggering global recession fears, sharp investor panic, and market volatility. 

2. What is a Bear Market? 
A bear market is a period in financial markets when stock prices fall by 20% or more from recent highs, signaling widespread investor pessimism, 
economic slowdown, and negative growth expectations. 

✅ Key Indicators of a Bear Market 

• Index Decline: Drop of ≥20% from recent peak 
• Investor Sentiment: Dominated by fear and risk aversion 
• Market Movement: Shift from equities to safe-haven assets like gold and government bonds 
• Volatility Spike: Increased fluctuations and credit tightening 

3. Causes of Bear Markets 
Cause Explanation 

Weak Macroeconomic Indicators Low GDP growth, rising unemployment, declining industrial production 
Investor Sentiment Collapse Panic or uncertainty causing large-scale sell-offs 
Geopolitical or Policy Shocks Tariffs, wars, sanctions, and oil crises hurt market confidence 
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Overvaluation of Stocks Market corrections after unsustainable bull runs 
High Interest Rates Makes borrowing costlier and discourages business investment 

📌 Current Trigger Example: 

• US Tariff Hikes (2025) led to fears of a global trade war, triggering a sharp equity sell-off and recessionary outlook. 

4. Impact of Bear Markets on the Economy 
Area Consequence 

Household Wealth Falling stock prices reduce net worth, lowering consumer demand 
Business Investment Firms delay hiring and capital spending 
Labour Market Layoffs, wage stagnation, and hiring freezes rise 
Government Finances Decline in capital gains taxes and corporate revenues shrink fiscal capacity 
Capital Markets IPOs, venture funding, and investment inflows decline 
Liquidity Funds shift to bonds, gold → leads to reduced equity market liquidity 
Financial Volatility Credit becomes expensive and investor confidence deteriorates further 

5. Countermeasures to Stabilize Bear Markets 
Strategy Tools & Examples 

✅ Monetary Policy Response • Rate cuts by central banks  
• Quantitative easing (QE) to inject liquidity 

✅ Fiscal Stimulus • Public spending on infrastructure, health, and social schemes  
• Cash transfers to boost consumption 

✅ Investor Strategies • Diversification: Mix of stocks, gold, and bonds 
• Focus on index funds and SIPs to average risk 

✅ Regulatory Stability • Ensure predictable policies, transparency 
• Avoid sudden trade, tax, or compliance shocks 

✅ Investor Education • Promote long-term investing mindset 
• Discourage  

 
6. India’s Exposure to Global Bear Markets 

Factor Impact 
FPI Outflows Global panic often leads to withdrawal from Indian markets 
Rupee Depreciation Flight to dollar weakens the INR, affecting imports 
Commodity Prices Oil prices fluctuate, impacting CAD and inflation 
Market Corrections Nifty and Sensex also witness spillover effects due to integration with global indices 

 
7. Conclusion: Navigating Bear Markets with Strategic Foresight 
A bear market is not just a financial phenomenon—it reflects broader macroeconomic distress and investor psychology. While its onset is often rapid and 
disruptive, the policy response must be measured, transparent, and oriented toward long-term resilience. Ensuring fiscal-monetary 
coordination, financial education, and regulatory credibility is key to weathering economic storms and restoring market confidence. 

“Markets recover, but strong institutions and informed investors ensure they recover stronger.” 
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AGRICULTURE	
Hybrid Paddy Seed Ban in Punjab 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Agriculture:	Cropping	patterns,	Agricultural	marketing,	Farm	technology	
✅	GS	Paper	2	–	Governance	&	Schemes:	Government	policies	affecting	agriculture	
✅	GS	Paper	3	–	Economy:	Issues	related	to	procurement	and	market	efficiency	

1. Context: Government Intervention in Kharif 2025 
• Recent	Decision:	The	Punjab	Government	has	banned	the	sale	of	hybrid	paddy	seeds	ahead	of	the	upcoming	Kharif	season	(2025).	
• Trigger:	The	ban	comes	in	response	to	rice	millers'	refusal	to	accept	hybrid	paddy	citing	low	milling	efficiencyand	broken	grain	output,	

resulting	in	economic	losses	for	both	farmers	and	processors.	

2. Understanding Hybrid Paddy Seeds 
a.	What	Are	Hybrid	Paddy	Varieties?	

• Developed	by	crossing	two	genetically	distinct	rice	strains	to	create	high-yielding	commercial	varieties.	
• Typically	non-Basmati	and	suited	for	mechanised	farming	and	dense	planting.	
• Grown	mainly	to	maximize	yield,	ensure	early	harvesting,	and	improve	water	use	efficiency.	

b.	Popular	Hybrid	Varieties	in	Punjab	

• Sava	127,	Sava	134,	Sava	7501,	27P22,	VNR	203	
• Cultivated	widely	due	to:	

o High	output	
o Lower	input	cost	per	quintal	
o Shorter	growing	cycle	

c.	Salient	Features	

• Yield	Advantage:	Produces	35–40	quintals/acre,	which	is	5–6	quintals	more	than	traditional	paddy.	
• Early	Maturity:	Ready	in	125–130	days,	helping	in	water	conservation	and	better	crop	rotation.	
• Environmental	Benefit:	Generates	less	crop	stubble,	which	can	aid	in	reducing	stubble	burning,	a	major	concern	in	Punjab.	

3. Why Was the Ban Imposed? 
a.	Low	Milling	Efficiency	

• Out	Turn	Ratio	(OTR)	for	hybrid	paddy	is	reported	to	be	60–63%,	which	is	below	the	FCI’s	minimum	requirement	of	67%.	
o This	affects	the	recovery	of	edible	rice	after	milling,	making	it	commercially	unviable.	

b.	High	Percentage	of	Broken	Grains	

• Hybrid	paddy	often	leads	to	high	breakage	during	milling,	which:	
o Reduces	market	acceptability	
o Results	in	price	deductions	
o Discourages	procurement	by	millers	and	FCI	

c.	Farmer-Level	Economic	Losses	

• Due	to	poor	milling	quality:	
o Millers	reject	or	undervalue	hybrid	produce	
o Farmers	receive	lower	MSP	or	are	forced	into	distress	sales	
o Procurement	mismatches	with	FCI	norms	further	worsen	returns	

4. Broader Implications 
a.	For	Farmers	

• Short-term	impact:	
o Farmers	may	be	forced	to	switch	back	to	traditional	paddy	varieties	with	slightly	lower	yields.	
o Uncertainty	in	seed	selection	and	income	expectations	for	Kharif	2025.	

• Long-term	scope:	
o Promotes	adoption	of	quality-oriented	cultivation	instead	of	just	yield	maximization.	
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b.	For	Rice	Millers	and	FCI	

• Aligns	procurement	quality	standards	with	milling	needs.	
• Reduces	processing	losses	and	improves	supply	chain	efficiency.	
• Ensures	better	storage	and	longer	shelf	life	of	milled	rice.	

c.	For	Agricultural	Policy	

• Opens	up	discussion	on	balancing	productivity	with	quality.	
• Raises	the	need	for:	

o Field	trials	of	new	hybrid	varieties	
o Collaboration	between	research	bodies,	millers,	and	farmers	
o Developing	high-yield	+	high-quality	hybrids	

5. The Bigger Picture: Yield vs. Quality 
Parameter	 Hybrid	Paddy	 Traditional	Paddy	

Yield	 35–40	q/acre	 30–35	q/acre	
Maturity	Duration	 125–130	days	 140–150	days	
OTR	(Milling	Recovery)	 60–63%	 67%+	
Grain	Breakage	 High	 Low	
Stubble	Generation	 Lower	 Higher	
Market	Acceptability	 Low	 High	(esp.	Basmati,	traditional	non-Basmati)	

6. Way Forward 
• R&D	Investment:	Develop	hybrid	varieties	with	improved	milling	characteristics.	
• Awareness	Campaigns:	Educate	farmers	on	market-linked	seed	choices.	
• Policy	Synergy:	Align	seed	certification,	MSP	procurement,	and	milling	industry	standards.	
• Incentivize	Sustainable	Varieties:	Promote	water-saving,	short-duration	paddy	with	acceptable	milling	quality.	
• Strengthen	Value	Chain:	Foster	cooperation	between	breeders,	agronomists,	and	millers.	

7. Conclusion: Towards Market-Compatible Agriculture 
• The	ban	on	hybrid	paddy	seeds	in	Punjab	reflects	a	critical	policy	intervention	prioritizing	post-harvest	viability	over	pure	yield	gains.	
• It	highlights	the	need	for	a	holistic	approach	that	integrates	production,	processing,	and	procurement	interests.	
• For	a	sustainable	and	profitable	agriculture	future,	India	must	innovate	in	high-efficiency,	quality-compliant	seed	systems,	while	

ensuring	farmer	welfare	and	environmental	sustainability.	
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SOCIAL	JUSTICE,	SOCIETY	AND	
SOCIAL	ISSUES	

Silver Tech Rising 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance	&	Social	Justice:	Vulnerable	sections,	Government	policies	for	elderly	care	
✅	GS	Paper	3	–	Economy	&	Innovation:	Startup	ecosystem,	Technology	for	development	
✅	GS	Paper	2	–	Health	&	Welfare:	Health	infrastructure,	Mental	health,	Demographic	transition	

1. Context: Ageing in a Fast-Changing India 
• India	is	undergoing	a	demographic	transformation,	with	a	significant	increase	in	the	elderly	population,	while	family	structures	are	

shrinking.	
• The	Age-Tech	sector	is	emerging	as	a	technological	and	social	response	to	support	ageing	with	dignity,	purpose,	and	inclusion.	
• The	sector	is	witnessing	innovation-led	startups	using	AI,	digital	tools,	and	virtual	communities	to	cater	to	the	psychosocial,	healthcare,	

and	mobility	needs	of	senior	citizens.	

2. Understanding the Age-Tech Revolution 
a.	Rise	of	Age-Tech	Startups	

• Innovative	platforms	such	as	Sukoon	and	Wisdom	Circle	aim	to:	
o Combat	loneliness	and	isolation	
o Foster	social	companionship	using	AI	and	interactive	interfaces	

• 🟢	Example:	Sukoon’s	AI	tool	can	converse	in	100+	languages,	allowing	seniors	to	feel	heard	and	supported.	

b.	Digital	Social	Communities	

• Creation	of	virtual	communities	enables	seniors	to:	
o Participate	in	events,	group	discussions,	and	meetups	
o Build	new	friendships,	especially	in	urban	nuclear	families	

• 🟢	Example:	WhatsApp	groups	in	Bengaluru	plan	regular	excursions	and	tea	meetups	for	senior	citizens.	

c.	Post-Retirement	Employment	Opportunities	

• Platforms	like	Wisdom	Circle	connect	retirees	to	flexible,	purpose-driven	job	roles,	leveraging	their	skills.	
o Promotes	productive	ageing,	financial	independence,	and	self-worth	

• 🟢	Example:	Over	95,000	retirees	and	1,500	employers	registered	on	Wisdom	Circle.	

d.	Health-Tech	and	Mobility	Solutions	

• Startups	such	as	Ivory	and	Translead	Medtech	offer:	
o Cognitive	assessments	for	early	detection	of	dementia	or	Alzheimer’s	
o Assistive	chairs	and	tools	to	improve	mobility	and	physical	comfort	

• 🟢	Example:	Rise	in	knee	replacement	surgeries	led	to	demand	for	mobility	chairs	with	ergonomic	designs.	

e.	Digital	Literacy	and	Tech	Inclusion	

• Bridging	the	digital	divide	among	the	elderly	by	training	them	in	smartphone	usage,	online	payments,	and	app	navigation	
• Startups	like	Elderra	work	on	user-friendly	tech	training	modules	
• 🟢	Example:	Many	seniors	struggle	with	app-based	transport	bookings,	online	grocery	shopping,	and	managing	UPI	payments.	

3. Significance of the Age-Tech Movement 
a.	Demographic	Urgency	

• India’s	senior	population	(60+	years)	is	projected	to	double	by	2050,	touching	~319	million.	
o Demand	for	personalized,	scalable,	tech-driven	support	systems	is	urgent.	
o Shift	from	paternalistic	care	to	participatory	support.	
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b.	Mental	and	Emotional	Well-Being	

• Age-tech	focuses	on	emotional	health,	treating	companionship,	conversation,	and	purpose	as	crucial	to	longevity.	
o Fights	depression,	isolation,	and	cognitive	decline.	

c.	Economic	Empowerment	

• Retirees	are	given	new	ways	to	earn,	contribute,	and	stay	relevant	in	the	economy.	
• Encourages	a	dignified	life	post-retirement,	reducing	dependence	on	family/state.	

d.	Health	Transformation	

• Preventive	diagnostics	through	home-based	cognitive	tests	
• Affordable	mobility	tools	empower	seniors	to	lead	independent	lives.	

e.	Bridging	the	Digital	Divide	

• Targets	the	rural-urban	accessibility	gap,	by:	
o Promoting	inclusive	digital	design	
o Encouraging	government-startup	collaborations	for	rural	penetration	

4. Policy & Ecosystem Support Needed 
Dimension	 Needed	Support	

Policy	 A	national	Age-Tech	mission	under	the	Ministry	of	Social	Justice	
Digital	Literacy	 Expand	PMGDISHA	(Digital	Saksharta	Abhiyan)	to	include	elders	
Healthcare	 Integrate	age-tech	with	Ayushman	Bharat	and	e-Sanjeevani	platforms	
Funding	 Dedicated	grants	under	Startup	India	for	geriatric	innovation	
Public-Private	Partnerships	 Linkage	with	CSR	funds	for	capacity-building	programs	

5. Global Perspective 
• Japan,	with	one	of	the	oldest	populations,	has	integrated	robotic	caregivers	and	AI	monitoring	systems.	
• Singapore's	Smart	Elderly	Homes	use	IoT-based	health	trackers	and	virtual	assistance.	
• India	can	leverage	these	models,	adapting	them	to	local	cultural,	digital,	and	economic	contexts.	

6. Conclusion: Towards Purposeful Ageing 
• The	Age-Tech	revolution	in	India	is	more	than	a	technological	shift—it’s	a	moral	and	social	imperative.	
• As	India	prepares	for	a	‘greying	population’,	fostering	inclusive	innovation	that	recognizes	elders	as	contributors,	not	dependents,	is	vital.	
• With	proactive	governance,	inclusive	policy	frameworks,	and	robust	startup	ecosystems,	India	can	lead	in	compassionate	and	purposeful	

ageing.	

Active Mobility in Indian Cities 
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance	&	Social	Justice:	Urban	development,	public	health,	inclusive	infrastructure	
✅	GS	Paper	3	–	Environment	&	Economy:	Sustainable	transport,	urban	emissions,	energy	efficiency	
✅	GS	Paper	1	–	Geography:	Urbanisation,	transportation	infrastructure	

1. Context: Rising Concerns Over Pedestrian and Cyclist Safety 
• Increasing	fatalities	among	pedestrians	and	cyclists	across	Indian	cities	has	reignited	discussions	around	urban	mobility	planning.	
• This	has	brought	renewed	focus	on	active	mobility	as	a	core	solution	to	promote	safe,	sustainable,	and	inclusive	transportation.	

2. What is Active Mobility? 
a.	Definition	

• Active	mobility	refers	to	human-powered	modes	of	transport	primarily	used	for	daily	commuting	and	access,	such	as:	
o Walking	
o Cycling	
o Skateboarding	
o Wheelchair	movement	(manually	operated)	

b.	Key	Characteristics	

• Non-motorised	&	Emission-Free:	Utilises	human	energy,	producing	zero	emissions	
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• Low-Cost	Infrastructure:	Needs	only	basic,	well-designed	lanes	and	pavements,	not	flyovers	or	expressways	
• Equity-Oriented:	Accessible	to	all	age	groups,	genders,	and	income	levels,	promoting	mobility	justice	

3. Why Active Mobility Matters: Multidimensional Significance 
a.	Environmental	Sustainability	

• Reduces	urban	vehicular	emissions	and	air	pollutants	(PM2.5,	CO₂)	
• Supports	India’s	climate	targets	under	the	Paris	Agreement	and	Net-Zero	2070	goals	
• Lessens	oil	import	dependence,	contributing	to	energy	security	

b.	Public	Health	Benefits	

• Encourages	daily	physical	activity,	reducing	risks	of:	
o Obesity,	cardiovascular	diseases,	diabetes	

• Endorsed	by	World	Health	Organization	(WHO)	as	a	preventive	health	intervention	
• Improves	mental	health,	social	engagement,	and	air	quality	

c.	Economic	Efficiency	

• Cuts	household	transport	costs	(especially	for	low-income	groups)	
• Reduces	public	healthcare	expenditure	
• Supports	local	retail	and	informal	economy	via	increased	street	footfall	

d.	Urban	Inclusivity	&	Livability	

• Reduces	traffic	congestion	
• Enables	safe	access	to	jobs,	schools,	and	markets	for	the	elderly,	children,	and	differently-abled	
• Integrates	with	Smart	City	Mission	and	National	Urban	Transport	Policy	(NUTP)	for	equitable	growth	

4. Challenges in Promoting Active Mobility in India 
Challenge	 Impact	

Poor	Infrastructure	 Absence	of	pavements,	cycling	lanes,	and	pedestrian	crossings	
Safety	Risks	 High	accident	rates	for	non-motorised	users,	especially	in	congested	urban	centres	
Car-Centric	Planning	 Urban	development	prioritises	motor	vehicles	over	walkers	and	cyclists	
Social	Perceptions	 Walking	and	cycling	often	associated	with	poverty,	reducing	uptake	among	middle	class	
Encroachment	&	Misuse	 Footpaths	are	often	blocked	by	street	vendors,	parked	vehicles,	or	construction	debris	

5. Policy Initiatives and Global Best Practices 
a.	Indian	Policies	&	Missions	

• Smart	Cities	Mission:	Advocates	for	non-motorised	transport	zones,	green	mobility	corridors	
• Urban	Mobility	Policy	(MoHUA):	Emphasises	on	walkability	and	cycling	infrastructure	
• Cycle4Change	Challenge	by	MoHUA:	Promotes	city-wide	cycling	initiatives	
• Streets	for	People	Challenge:	Encourages	city	redesign	with	people-centric	streetscapes	

b.	Global	Examples	

• Netherlands	&	Denmark:	Dedicated	cycling	lanes	and	walk-first	city	planning	
• Bogotá,	Colombia:	Weekly	Ciclovía	program	closes	streets	for	cars	to	promote	walking	and	cycling	
• Paris,	France:	Multi-year	plan	to	eliminate	cars	from	city	centre	and	expand	cycling	lanes	

6. Way Forward: Strategic Measures for Active Mobility Growth 
a.	Urban	Design	Reforms	

• Complete	Streets	approach:	Design	streets	for	all	users,	not	just	vehicles	
• Mandatory	provision	of	walkways	and	cycle	paths	in	new	urban	development	

b.	Safety	and	Law	Enforcement	

• Implement	pedestrian-first	traffic	laws	
• Install	street	lighting,	zebra	crossings,	and	traffic	calming	measures	(e.g.,	speed	bumps,	curb	extensions)	

c.	Behavioural	Nudges	and	Campaigns	

• Public	awareness	on	health	and	environmental	benefits	
• Campaigns	to	destigmatize	cycling	and	walking	
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d.	Integration	with	Public	Transport	

• Build	last-mile	connectivity	infrastructure	with	bus	stops,	metro	stations,	and	e-rickshaws	
• Promote	bicycle-sharing	systems	(like	Yulu,	SmartBikes)	in	Tier-I	and	Tier-II	cities	

7. Conclusion: A Walkable, Cyclable, and Sustainable Urban Future 
• Active	mobility	is	not	merely	a	lifestyle	choice—it	is	a	necessity	for	addressing	India’s	urban	health,	equity,	and	environmental	

challenges.	
• Prioritising	it	within	transport	and	urban	planning	frameworks	will	enable	cleaner,	safer,	and	more	humane	cities.	
• The	shift	from	vehicle-centric	to	people-centric	planning	is	essential	for	India's	journey	towards	inclusive	urbanisation	and	climate	

resilience.	

Women and Men in India 2024  
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Welfare	Schemes	and	Governance:	Women	empowerment,	Inclusive	development	
✅	GS	Paper	3	–	Economy	&	Social	Development:	Labour	participation,	Digital	inclusion,	Financial	empowerment	
✅	Essay	Paper:	Gender	equity,	Empowerment	through	data	and	governance	

1. Context: Release of ‘Women and Men in India 2024’ Report 
The	Ministry	of	Statistics	and	Programme	Implementation	(MoSPI)	has	released	the	26th	edition	of	its	flagship	publication	–	Women	and	Men	in	
India	2024.	The	report	provides	a	comprehensive	gender-disaggregated	dataset,	serving	as	a	policy	resource	for	evidence-based	interventions	
on	gender	equity	and	women’s	empowerment.	

2. Key Highlights from the Report 
🟢	Education:	Rising	Gender	Parity	

• Gender	Parity	Index	(GPI)	remained	above	1.00	across	levels	(2022–23):	
o Primary:	1.03	
o Upper	Primary:	1.02	
o Higher	Secondary:	1.02	

• Indicates	greater	female	enrolment,	reversing	earlier	trends	of	male	dominance	in	schooling.	

🟢	Labour	Force	Participation	(Age	15+)	

• Female	Labour	Force	Participation	Rate	(LFPR)	rose	from	49.8%	(2017-18)	to	60.1%	(2023-24)	under	usual	status.	
• Reflects	increased	inclusion	of	women	in	the	workforce	post-pandemic.	

🟢	Banking	and	Financial	Inclusion	

• Women	hold	39.2%	of	total	bank	accounts	and	contribute	39.7%	of	total	deposits.	
• Rural	women	account	for	42.2%	of	all	rural	accounts,	suggesting	enhanced	financial	autonomy.	

🟢	Stock	Market	Participation	

• Total	DEMAT	accounts	grew	from	33.26	million	(2021)	to	143.02	million	(2024).	
• Women’s	accounts	grew	4.2	times	in	3	years:	6.67	million	→	27.71	million.	
• However,	they	still	constitute	less	than	20%	of	total	DEMAT	holders.	

🟢	Entrepreneurship	and	Startups	

• Female-headed	proprietary	establishments	increased	steadily	(2021–24)	across	manufacturing,	trade,	and	services.	
• Women-led	Startups	(DPIIT	registered):	

o 1,943	(2017)	→	17,405	(2024)	
o 800%	growth,	reflecting	supportive	startup	ecosystem	evolution.	

🟢	Political	Participation	

• Female	voter	turnout	(2024):	65.8%	
• Surpassed	male	turnout	(65.5%),	reversing	historical	gender	gaps	in	voting	behavior.	

🟢	Health	and	Fertility	Trends	

• Total	Fertility	Rate	(TFR):	Declined	to	2.0	nationally	in	2023	(below	replacement	level).	
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• Female	life	expectancy:	Increased	to	71.3	years,	marking	improved	healthcare	access	and	outcomes.	

3. Positives: Indicators of Inclusive Progress 
Domain	 Progress	Reflected	

Education	 Sustained	gender	parity,	especially	in	school	enrolment	
Labour	Inclusion	 10.3%	point	rise	in	LFPR	(2017–24),	suggesting	broader	formal	and	informal	participation	
Digital	&	Financial	Empowerment	 Surge	in	DEMAT	and	bank	account	access	indicates	growing	economic	agency	
Civic	Engagement	 Female	voter	turnout	surpassing	male	turnout	shows	enhanced	political	inclusion	
Women-Led	Enterprises	 Rise	in	female	entrepreneurship	and	startups	marks	economic	leadership	gains	

4. Concerns and Persisting Gaps 
Concern	 Description	

Informal	Sector	Traps	 Many	women	remain	in	low-paying,	unprotected	jobs,	especially	in	agriculture	and	domestic	work	
Leadership	Deficit	 Despite	gains	in	education,	women	remain	under-represented	in	parliament,	judiciary,	and	corporate	boards	
Digital	Gender	Divide	 Women	account	for	only	27.71	million	DEMATs	vs	115.31	million	men,	reflecting	access	gaps	
Rural	Exclusion	 Slower	progress	in	rural	women’s	access	to	healthcare,	internet,	and	entrepreneurship	support	
Underutilisation	of	Credit	 Women	still	receive	lower	ticket	sizes	and	lack	post-loan	support	or	mentoring	

5. Way Forward 
Recommendation	 Strategy	

✅	Skill-Linked	Employment	 Create	sector-specific	job	opportunities	for	women	in	green	energy,	AI,	fintech,	logistics	
✅	Leadership	Representation	 Mandate	minimum	female	quotas	in	public	boards	and	corporate	governance	
✅	Financial	and	Digital	Literacy	 Launch	SHG-led	modules	in	rural	India	to	bridge	the	digital	divide	
✅	Women	in	STEM	&	Startups	 Incentivize	STEM	scholarships	and	women-led	innovation	hubs	
✅	Gender	Data	Dashboards	 Real-time	data	monitoring	to	track	district-wise	gender	indicators	for	responsive	policy	design	

6. Conclusion: From Representation to Transformation 
The	‘Women	and	Men	in	India	2024’	report	is	a	vital	mirror	reflecting	India’s	journey	towards	gender	justice	and	equity.	While	it	
underscores	significant	strides	in	education,	financial	inclusion,	and	entrepreneurship,	it	also	exposes	deep-rooted	structural	and	spatial	
inequalities.	

For	India’s	demographic	dividend	to	become	truly	inclusive	and	productive,	gender	equality	must	be	embedded	not	just	in	policy	intent,	but	
in	institutional	outcomes,	economic	empowerment,	and	grassroots	leadership.	

“Real	progress	is	not	measured	by	how	high	women	can	rise,	but	by	how	deep	equity	runs	in	the	foundations	of	society.”	
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GEOGRAPHY	AND	DISASTER	
MANAGEMENT	

Ice Stupas 
📌	Syllabus	Mapping:	
✅	GS	Paper	1	–	Geography:	Climate	and	water	resources	in	the	Himalayas	
✅	GS	Paper	3	–	Environment	&	Disaster	Management:	Climate	change	adaptation,	sustainable	technology	
✅	GS	Paper	3	–	Science	&	Tech:	Indigenous	innovation,	low-cost	technologies	

1. Context: Ice Stupas as a Himalayan Solution 
In	the	Gilgit-Baltistan	region,	inspired	by	Ladakhi	innovator	Sonam	Wangchuk,	farmers	are	now	building	ice	stupas—artificial	glaciers—to	tackle	
seasonal	water	scarcity,	a	growing	concern	in	the	face	of	climate	change	and	glacial	retreat.	

2. What are Ice Stupas? 
• Definition:	Artificial	conical	ice	structures	designed	to	store	water	in	winter	and	release	it	gradually	in	springfor	irrigation.	
• Name	Origin:	Resemble	Buddhist	stupas	in	shape;	hence	the	term	“Ice	Stupa.”	
• Pioneered	by:	Sonam	Wangchuk,	a	Ladakhi	engineer	and	educationist.	

3. Science Behind Ice Stupas 
A.	Gravity-Fed	Water	Flow	

• Divert	water	from	upstream	glacial	streams	via	gravity	pipelines.	
• No	pumps	or	electricity	are	used,	ensuring	energy	efficiency.	

B.	Ice	Formation	Process	

• In	sub-zero	temperatures,	water	is	sprayed	vertically.	
• Droplets	freeze	mid-air	and	fall	on	a	supporting	cone	or	wire	frame.	

C.	Cone	Shape	Advantage	

• Vertical	design	minimizes	surface	area	exposed	to	sunlight.	
• The	cone-shaped	structure	melts	slowly	from	the	top,	extending	water	availability	into	late	spring.	

D.	Underlying	Scientific	Principles	

• Phase	Change:	Liquid	to	solid	transition	stores	latent	heat.	
• Heat	Transfer	&	Insulation:	Minimizes	early	melting.	
• Hydraulic	Gradient:	Ensures	passive	water	flow	without	energy	input.	

4. Seasonal Utility and Agricultural Benefits 
• Gradual	Melting	in	spring	provides	critical	irrigation	when	glacial	streams	dry	up.	
• Supports	cultivation	of	wheat,	barley,	apples,	apricots,	and	vegetables.	
• Allows	for	two	or	more	crop	cycles	annually	in	high-altitude,	arid	zones.	

5. Significance of Ice Stupas 
✅	Climate	Adaptation	

• Helps	combat	glacier	retreat	by	reducing	direct	dependency	on	natural	glaciers.	
• Acts	as	a	climate-resilient	innovation	in	water-stressed	mountain	ecosystems.	

✅	Agro-innovation	

• Improves	food	security	in	Ladakh,	Gilgit-Baltistan,	and	other	trans-Himalayan	regions.	
• Helps	mitigate	seasonal	crop	failures	due	to	water	unavailability.	
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✅	Sustainable	Technology	

• Low-cost,	low-tech,	community-built	structures.	
• Requires	no	fossil	fuels	or	industrial	materials—environmentally	friendly.	

✅	Disaster	Risk	Reduction	

• Reduces	sudden	glacial	melt	dependence,	hence	minimizing	flash	flood	risks.	
• Provides	buffer	storage	during	drought-like	spring	seasons.	

6. Replicability & Global Potential 
• Successfully	replicated	in:	

o Spiti	Valley	(Himachal	Pradesh)	
o Gilgit-Baltistan	(Pakistan)	
o Switzerland	and	Kyrgyzstan	(pilot	eco-tourism	and	farming	projects)	

• Can	be	adapted	in	other	cold	desert	regions	globally	facing	similar	hydrological	challenges.	

7. Challenges and Considerations 
Challenge	 Description	

Temperature	Dependency	 Requires	consistent	sub-zero	winters	for	ice	formation.	
Community	Awareness	 Initial	setup	needs	training	and	mobilization.	
Climate	Variability	 Warmer	winters	may	reduce	freezing	capacity.	
Scalability	Issues	 Site-specific	suitability	based	on	hydraulic	gradient	and	terrain.	

8. Way Forward 
🔹	Inclusion	in	Rural	Water	Missions:	Integrate	under	Jal	Shakti	Abhiyan,	especially	in	Himalayan	states.	

🔹	Policy	Incentives:	Provide	grants	and	training	through	MGNREGA	or	watershed	programs.	

🔹	International	Cooperation:	Collaborate	under	UNFCCC’s	climate	adaptation	schemes	and	India’s	SCO,	BIMSTEC	ties	with	Himalayan	nations.	

🔹	Scientific	Research:	Fund	studies	via	DST	and	CSIR	to	improve	material	durability,	freeze	efficiency,	and	remote	monitoring.	

9. Conclusion 
Ice	stupas	are	a	symbol	of	grassroots	innovation	in	the	age	of	climate	crisis.	By	using	simple	scientific	principles	and	local	ingenuity,	they	
represent	the	potential	of	low-tech	solutions	to	solve	high-impact	environmental	problems.	As	India	faces	mounting	glacial	recession	and	water	
scarcity,	mainstreaming	such	innovations	into	climate	policy	and	disaster	preparedness	is	both	urgent	and	transformative.	

“In	the	age	of	climate	anxiety,	the	most	profound	solutions	may	rise	from	the	stillness	of	the	mountains.”	

Blowing in the Wind 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Disaster	Management:	Natural	disasters,	Preparedness	and	Mitigation	strategies	
✅	GS	Paper	3	–	Environment	&	Ecology:	Environmental	degradation,	Human-induced	disasters	
✅	GS	Paper	2	–	Governance	&	Schemes:	Role	of	IMD,	Intergovernmental	cooperation	on	climate	resilience	

1. Context and Urgency 
• Recent	Incident:	A	severe	dust	storm	struck	Delhi-NCR	with	wind	speeds	touching	80	km/h,	leading	to:	

o 1	fatality	and	3	injuries	
o 15	flights	diverted	at	IGI	Airport	
o IMD	issued	a	red	alert,	emphasizing	the	seriousness	of	the	event	

• Relevance:	Growing	climatic	instability	and	human-induced	degradation	are	making	dust	storms	more	frequent	and	intense	in	India.	

2. What Are Dust Storms? 
• Definition:	Dust	storms	are	strong	wind	events	that	lift	large	amounts	of	loose	dust	and	fine	sand	into	the	air,	reducing	visibility,	air	

quality,	and	impacting	health	and	safety.	
• Classification:	

o Haboobs	(intense	dust	storms	from	thunderstorm	downdrafts)	
o Shamal	winds	(Middle	East)	
o Aandhis	(North	India	term)	
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3. Causes Behind Dust Storms 
a.	Natural	Causes	

• Droughts	and	dry	spells	
• Low	soil	moisture	and	sparse	vegetation	cover	
• Strong	pressure	gradients	and	wind	convection	
• Pre-monsoon	climatic	fluctuations	

b.	Anthropogenic	Factors	

• Overgrazing	and	deforestation	leading	to	topsoil	exposure	
• Unscientific	agricultural	practices,	especially	in	arid	zones	
• Rapid	urbanisation	without	ecological	buffers	
• Unsustainable	land	use	and	desertification	

4. Regions Prone to Dust Storms in India 
• Northwestern	&	Central	Belt:	

o Rajasthan,	Haryana,	Delhi,	Gujarat,	Western	Uttar	Pradesh	
• Season:	Mostly	occur	during	the	pre-monsoon	months	(March–June)	due	to	unstable	atmospheric	conditions	

5. Multidimensional Impact of Dust Storms 
a.	Human	Health	

• Increase	in	respiratory	diseases	like	asthma,	COPD,	and	bronchitis	
o E.g.,	Delhi’s	AQI	dropped	to	164	post-storm,	but	PM2.5	and	PM10	exposure	remained	dangerously	high	

• Fatalities	and	injuries	due	to	falling	trees,	collapsing	structures,	and	flying	debris	
o E.g.,	67-year-old	killed	in	Delhi	due	to	wall	collapse	

b.	Governance	and	Infrastructure	

• Electricity	outages,	communication	disruption,	traffic	delays	
o E.g.,	Power	failures	in	North-West	Delhi	

• Air	and	rail	traffic	severely	impacted	
o E.g.,	15	flights	diverted	from	Delhi’s	IGI	Airport	

• Delayed	emergency	response	and	public	service	delivery	

c.	Animal	Welfare	

• Livestock	affected	by	dust	inhalation,	dehydration,	and	eye	irritation	
• Bird	migration	disrupted	due	to	altered	air	currents	and	low	visibility	

d.	Environmental	Degradation	

• Topsoil	erosion,	reducing	soil	fertility	and	agricultural	productivity	
• Accelerated	desertification	in	fragile	ecosystems	
• Contamination	of	water	bodies	and	crops	by	windborne	pathogens	

o E.g.,	UNCCD	reports	approx.	2,000	million	tons	of	dust	emitted	globally	each	year	

6. Countermeasures and Policy Initiatives 
a.	Early	Warning	and	Monitoring	

• IMD	Alerts	(Red,	Orange),	Doppler	Radar,	and	AI-based	forecasting	tools	
• Dissemination	via	mobile	apps,	TV,	and	local	authorities	

o E.g.,	IMD’s	Mausam	App	and	Meghdoot	advisory	system	

b.	Urban	and	Infrastructure	Planning	

• Green	barriers	and	windbreaks	to	reduce	wind	speed	and	dust	propagation	
• Underground	power	cabling	to	reduce	storm-induced	outages	
• Designing	wind-resistant	urban	architecture	

c.	Sustainable	Resource	Management	

• Reforestation	and	afforestation	to	bind	soil	
• Agroforestry,	mulching,	and	contour	ploughing	
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• Controlled	grazing	policies	and	soil	moisture	conservation	

d.	Health	Preparedness	

• Medical	advisories	issued	in	high-risk	areas	
• Free	distribution	of	N95	masks,	especially	for	vulnerable	groups	
• Deployment	of	mobile	health	units	and	community	outreach	teams	

e.	International	Collaboration	

• UNCCD	(United	Nations	Convention	to	Combat	Desertification)	for	policy	alignment	
• Support	from	WMO	(World	Meteorological	Organization)	for	regional	dust	forecasting	
• SAARC	Disaster	Management	Centre	coordination	for	South	Asia	

7. Key Reports and Data Insights 
Aspect	 Observation	

Global	Dust	Emission	 ~2,000	million	tons/year	(UNCCD)	
Delhi	AQI	During	Storm	 164	(Moderate)	but	PM2.5	remained	elevated	
Wind	Speed	 Up	to	80	km/h	during	Delhi	NCR	storm	
Fatalities	&	Injuries	(April	2024)	 1	death,	3	injuries	
Flight	Disruption	 15	flights	diverted	from	IGI	Airport	

8. Conclusion: Towards a Resilient Dust Storm Strategy 
• Dust	storms	are	increasingly	becoming	climate-induced	disasters,	exacerbated	by	poor	land	management	and	urban	sprawl.	
• Addressing	them	requires	a	multi-pronged	strategy:	

o Forecasting	and	early	warning	
o Ecological	land	restoration	
o Health	safety	nets	and	infrastructure	resilience	

• India's	preparedness	needs	to	move	from	reactive	to	proactive,	backed	by	community	participation,	scientific	innovation,	and	global	
partnerships.	

HISTORY,	ART	&	CULTURE	
Rediscovery of Ancient Greek Theatre in the Ionian Islands  
📌	Syllabus	Mapping:	
✅	GS	Paper	1	–	History	and	Culture:	World	history,	ancient	civilizations,	and	cultural	heritage	
✅	GS	Paper	1	–	Geography:	World	geography	–	physical	and	cultural	regions	

1. Context 
A	major	archaeological	discovery	was	made	in	Lefkada,	part	of	the	Ionian	Islands	of	Greece,	where	the	first-ever	ancient	Greek	theatre	in	the	
region	was	unearthed.	This	not	only	enriches	the	cultural	narrative	of	the	Ionian	Islands	but	also	throws	light	on	ancient	Greek	civic	life,	
architecture,	and	regional	influence.	

2. What are the Ionian Islands? 
Geographical	Overview:	

• Located	in	the	Ionian	Sea,	off	the	western	coast	of	Greece,	stretching	from	Albania	in	the	north	to	the	Peloponnese	in	the	south.	
• Known	as	Heptanesos	(Greek	for	“Seven	Islands”).	

Main	Islands	Include:	

• Corfu	(Kerkyra)	
• Lefkada	(Leucas)	
• Cephallenia	(Kefalonia)	
• Zacynthus	(Zakynthos)	
• Ithaca	
• Cythera	
• Paxos	
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Key	Characteristics:	

• Fertile	landscapes	and	natural	harbors	suitable	for	trade.	
• Prone	to	seismic	activity	–	notably	the	1953	earthquake,	which	reshaped	parts	of	the	region.	
• Historically	influenced	by	Greek,	Roman,	Venetian,	and	British	rule	before	integration	into	modern	Greece.	

3. Archaeological Significance: Ancient Theatre of Lefkada 
Location	&	Excavation:	

• Discovered	on	Koulmos	Hill,	near	modern	Lefkada	town.	
• Excavation	led	by	Dr.	Olympia	Vikatou,	Director	of	the	Ephorate	of	Antiquities	of	Aetolia-Acarnania	and	Lefkada.	

Chronology:	Dates	back	to	the	4th	century	BCE,	aligning	with	Lefkada’s	prominence	as	a	city-state	in	ancient	Acarnania.	

4. Architectural Features of the Theatre 
Feature	 Description	

Koilon	(seating	area)	 21	rows	of	stone	seats	arranged	in	a	semi-circular	pattern,	typical	of	classical	Greek	theatres.	
Capacity	 Estimated	original	seating	for	3,500	spectators,	with	planned	expansion	for	11,000.	
Design	Elements	 Emphasised	excellent	acoustics	and	sightlines,	showcasing	the	advanced	engineering	of	the	classical	period.	

5. Cultural and Historical Insights 
Role	of	Lefkada	in	Antiquity:	

• Part	of	the	Acarnanian	League,	an	alliance	of	Greek	city-states	in	western	Greece.	
• Known	for	trade,	theatre,	and	political	activity,	situated	at	a	strategic	maritime	location	between	Greece	and	Italy.	

Cultural	Importance	of	Theatres	in	Greek	Society:	

• Central	to	civic	life,	hosting	tragedies,	comedies,	political	assemblies,	and	religious	festivals.	
• Represented	the	democratic	ideals	of	participation,	public	discourse,	and	cultural	expression.	

6. Historical Decline of the Theatre 
• The	theatre	fell	into	disuse	after	the	establishment	of	Nikopolis	by	Emperor	Augustus	following	the	Battle	of	Actium	(31	BCE).	
• Materials	were	repurposed	for	new	Roman	constructions,	a	common	practice	in	antiquity.	

7. Global and Regional Significance 
Dimension	 Impact	

Cultural	Heritage	 Adds	to	the	global	understanding	of	Greek	classical	architecture	and	public	life.	
Tourism	Potential	 The	site	enhances	archaeo-tourism	in	the	Ionian	region.	
Academic	Value	 Offers	new	research	opportunities	in	ancient	Greek	urbanism,	theatre	studies,	and	regional	interactions.	
UNESCO	Candidacy	 The	theatre	could	bolster	Lefkada’s	candidacy	for	inclusion	in	World	Heritage	Sites.	

8. Conclusion 
The	discovery	of	the	ancient	theatre	in	Lefkada	marks	a	pivotal	moment	in	our	understanding	of	the	Ionian	Islands’	cultural	and	historical	
evolution.	It	reflects	the	architectural	brilliance	and	civic	dynamism	of	ancient	Greece	while	reaffirming	the	enduring	global	relevance	of	
classical	heritage.	

“In	every	stone	laid	in	silence,	a	voice	of	history	waits	to	be	heard.”	

Mahatma Jyotiba Phule 
📌	Syllabus	Mapping:	
✅	GS	Paper	1	–	Modern	Indian	History:	Reform	movements,	social	reformers,	caste	system	
✅	GS	Paper	2	–	Social	Justice:	Issues	of	inequality,	empowerment	of	weaker	sections	
✅	Essay	Paper	&	Ethics:	Social	change,	role	of	individual	in	reform,	equity	and	justice	

1. Context: Remembering a Revolutionary Visionary 
• April	11,	2025,	marks	the	198th	birth	anniversary	of	Mahatma	Jyotiba	Phule	(1827–1890)—a	trailblazing	social	reformer,	educationist,	

and	thinker	who	laid	the	foundations	of	India’s	anti-caste	and	feminist	movements.	
• Phule’s	vision	of	a	just,	equal,	and	rational	society	continues	to	inspire	debates	on	caste,	gender,	and	education	in	India.	
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2. Who Was Mahatma Jyotirao Phule? 
• Revered	as	the	“Father	of	Indian	Social	Revolution”	
• A	staunch	critic	of	Brahminical	patriarchy,	untouchability,	and	caste	oppression	
• First	to	popularize	the	term	“Dalit”	to	describe	the	oppressed	classes	
• Worked	for	the	upliftment	of	Shudras,	Atishudras	(Dalits),	women,	farmers,	and	laborers	

3. Early Life and Background 
Detail	 Description	

Born	 April	11,	1827,	in	Pune,	Maharashtra,	in	the	Mali	(gardener)	caste	
Education	 Attended	Scottish	Mission	School,	completed	education	in	1847	
Marriage	 Married	Savitribai	Phule	in	1840,	who	later	became	India’s	first	female	teacher	

4. Key Contributions 
A.	Education	and	Women	Empowerment	

• Founded	India’s	first	school	for	girls	in	Pune	in	1848	
• Established	night	schools	for	laborers	and	farmers	
• Advocated	universal,	compulsory,	and	practical	education	for	all,	especially	for	the	marginalized	
• Trained	female	teachers,	including	his	wife,	against	severe	social	resistance	

B.	Social	Reform	Initiatives	

• Founded	Satyashodhak	Samaj	(Truth	Seekers’	Society)	in	1873	to	promote:	
o Equality,	rationalism,	and	social	justice	
o Non-Brahmin	priesthood	and	inter-caste	marriage	

• Set	up:	
o Widow	Remarriage	Centers	
o Anti-Infanticide	Clinics	
o Orphanages	for	Hindu	children	

C.	Agricultural	and	Rural	Advocacy	

• Authored	Shetkaryacha	Asud	(The	Farmer’s	Whip)—a	scathing	critique	of:	
o Colonial	agrarian	policies	
o Land	revenue	exploitation	

• Suggested:	
o Construction	of	dams	and	bunds	
o Utilisation	of	military	labour	for	rural	infrastructure	
o Emphasis	on	agricultural	education	

D.	Political	and	Civic	Engagement	

• Opposed	Filtration	Theory	of	British	education	policy	
• Gave	memoranda	to	the	Hunter	Commission	(1882)	urging	educational	reforms	
• Served	on	Pune	Municipality,	advocating:	

o Water	supply	improvement	
o Public	health	systems	
o Worker	protections	

• Co-founded	Bombay	Millhands	Association	with	Narayan	Meghaji	Lokhande	for	labour	rights	

5. Major Literary Works 
Work	 Focus	Area	

Gulamgiri	(Slavery)	 Critique	of	caste-based	servitude,	dedicated	to	African-American	abolitionists	
Shetkaryacha	Asud	 Exposes	agrarian	exploitation,	calls	for	state	responsibility	
Sarvajanik	Satya	Dharma	Pustak	 Envisions	a	universal	religion	based	on	truth,	equality,	and	justice	
Tritiya	Ratna	 Dialogue-based	critique	of	religious	orthodoxy	
Powada	on	Shivaji	Maharaj	 Folk	literary	form	celebrating	anti-caste	warrior	legacy	

6. Associated Organizations and Legacy 
• Satyashodhak	Samaj:	

o Questioned	rituals,	scriptural	hierarchy,	and	Brahmanical	supremacy	
o Advocated	self-respect,	reason,	and	social	equality	

• Din	Bandhu	Newspaper	(1877):	
o One	of	the	earliest	platforms	to	voice	concerns	of	the	oppressed	classes	

• Inspiration	for	Future	Leaders:	
o Influenced	Chhatrapati	Shahu	Maharaj,	who	implemented	reservations	and	educational	reform	
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o Served	as	a	precursor	to	Dr.	B.R.	Ambedkar’s	ideology	of	anti-caste	resistance	and	social	empowerment	

7. Relevance Today: Lessons from Phule’s Vision 
Theme	 Contemporary	Parallel	

Caste	Discrimination	 Still	prevalent	in	many	parts	of	India	despite	constitutional	safeguards	
Gender	Equality	in	Education	 NEP	2020	emphasises	equity	and	inclusion,	echoing	Phule’s	vision	
Agrarian	Distress	 Modern	farmer	protests	and	issues	reflect	Shetkaryacha	Asud’s	themes	
Decentralised	Welfare	 Phule’s	municipal	work	resonates	with	grassroots	governance	principles	in	urban	planning	

8. Conclusion: A Beacon of Justice and Rationalism 
• Mahatma	Jyotiba	Phule’s	life	embodies	transformative	social	courage,	rational	thought,	and	radical	inclusivity.	
• His	efforts	created	the	foundation	for	modern	social	justice	movements	in	India,	from	feminism	to	Dalit	assertion.	
• As	India	grapples	with	issues	of	inequality,	revisiting	Phule's	legacy	is	essential	to	envision	a	truly	just	and	egalitarian	society.	

Why Buddhism Declined in the Land of Its Birth 
📌	Syllabus	Mapping:	
✅	GS	Paper	1	–	Indian	Culture:	Indian	philosophy,	Buddhism	and	its	decline,	religious	movements	
✅	GS	Paper	1	–	History:	Ancient	and	medieval	India,	cultural	transformation	
✅	Essay	Paper:	Civilization,	spiritual	traditions,	religion	and	society	

1. Context: Reigniting Interest in Buddhism 
The	Prime	Minister	of	India	was	gifted	the	Tipitaka	by	Thailand	during	the	6th	BIMSTEC	Summit,	reviving	public	curiosity	about	Buddhism’s	
Indian	origins	and	its	eventual	decline	in	the	subcontinent—despite	flourishing	abroad.	

2. Origins and Evolution of Buddhism in India 
• Founder:	Siddhartha	Gautama	(563–483	BCE)	–	born	in	Lumbini,	attained	enlightenment	at	Bodh	Gaya.	
• Core	Philosophy:	Four	Noble	Truths,	Eightfold	Path,	and	rejection	of	caste-based	Brahmanism.	
• Early	Support:	Magadhan	kings	(Bimbisara,	Ajatashatru);	Mauryan	emperor	Ashoka	played	a	crucial	role	in	spreading	Buddhism.	
• Major	Developments:	

o Theravada	&	Mahayana	schools	emerged.	
o Universities	like	Nalanda,	Vikramshila,	Taxila	became	global	Buddhist	hubs.	
o Vajrayana	Buddhism	blended	local	tantric	practices.	

3. Contributions of Buddhism to Indian Civilization 
Domain	 Contribution	

Social	Reform	 Rejected	caste,	promoted	egalitarian	Sangha	
Education	 Developed	Pali–Prakrit	literature,	Jataka	tales	
Architecture	 Legacy	of	Stupas,	Chaityas,	and	Viharas	
Ethics	 Ahimsa	as	a	spiritual	and	political	philosophy	(inspired	Gandhi)	
Diplomacy	 Cultural	soft	power	via	Buddhist	missions	abroad	(e.g.,	Sri	Lanka,	Southeast	Asia,	China)	

4. Causes of Buddhism’s Decline in India 
A.	Cultural	Factors	

1. Assimilation	into	Hinduism:	
o Buddha	was	declared	an	avatar	of	Vishnu,	absorbing	his	uniqueness.	
o Bhakti	movements	offered	emotional	and	deity-centric	worship	that	Buddhism	lacked.	

2. Austerity	vs.	Celebration:	
o Buddhism	emphasized	meditation	and	renunciation,	while	Hinduism	embraced	music,	dance,	festivals.	

3. Absence	of	Ishwara	Concept:	
o Hinduism’s	personal	deities	(Rama,	Krishna)	offered	emotional	appeal—missing	in	Buddhism.	

B.	Social	Factors	

1. Monasticism	vs.	Grihastha	Dharma:	
o Pulling	men	into	monasteries	clashed	with	India’s	family-oriented	dharma.	

2. Caste	Realignment:	
o Hindu	reformers	(e.g.,	Adi	Shankara)	adapted	caste	flexibility,	reducing	Buddhism's	relevance.	

3. Decline	in	Lay	Engagement:	
o Wealthy	Buddhist	monasteries	became	detached	from	local	communities,	losing	mass	support.	
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C.	Political	Factors	

1. Loss	of	Patronage:	
o Post-Ashoka,	rulers	like	Guptas	and	Rajputs	promoted	Vaishnavism/Shaivism.	
o Palas	(Bihar-Bengal)	were	the	last	major	Buddhist	patrons.	

2. Islamic	Invasions	(12th	Century):	
o Destruction	of	Nalanda,	Vikramshila,	Odantapuri	led	to	knowledge	collapse.	
o Absence	of	grassroots	support	meant	no	mass	resistance.	

3. Hindu	Philosophical	Counterattack:	
o Adi	Shankara’s	Advaita	Vedanta	intellectually	outmatched	Buddhist	logic,	winning	over	scholars.	

5. Comparative Analysis with Southeast Asia 
India	 Southeast	Asia	

Reabsorbed	into	Hinduism	 Merged	with	local	animist	&	folk	practices	
Lost	royal	patronage	&	public	connect	 Continued	elite	and	popular	support	
Decline	by	12th	century	 Flourished	through	Theravada	traditions	(e.g.,	Thailand,	Myanmar,	Sri	Lanka)	

	
6. Conclusion: Decline Due to Multifaceted Factors 
The	decline	of	Buddhism	in	India	was	not	due	to	a	single	cause	but	a	complex	convergence	of:	

• Cultural	absorption	and	emotional	disconnect,	
• Social	impracticality	of	monastic	life,	
• Loss	of	political	and	public	patronage,	and	
• Destruction	of	its	institutional	base	by	foreign	invasions.	

Unlike	in	Southeast	Asia,	where	Buddhism	evolved	with	local	beliefs,	in	India,	it	was	either	absorbed	into	Hinduism	or	erased	by	historical	upheavals.	

ENVIRONMENT	&	ECOLOGY	
Powering the Future 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	&	Technology:	Developments	in	nuclear	technology,	Energy	innovations	
✅	GS	Paper	3	–	Environment:	Clean	energy	initiatives,	Sustainable	development	
✅	GS	Paper	2	–	Governance	&	Federalism:	Role	of	states	in	energy	policy,	Centre-State	cooperation	

1. Context: A Nuclear First at the State Level 
• Maharashtra	Government	has	signed	an	MoU	with	Russia’s	ROSATOM	to	jointly	develop	a	Thorium-based	Small	Modular	Reactor	(SMR).	
• This	marks	India’s	first	state-level	initiative	into	nuclear	energy,	indicating	growing	interest	in	decentralised	and	clean	energy	solutions.	
• The	collaboration	involves	MAHAGENCO	and	ROSATOM,	a	major	global	nuclear	power	company.	

2. What is a Thorium-Based SMR? 
a.	Definition	and	Concept	

• A	Small	Modular	Reactor	(SMR)	is	a	compact	nuclear	reactor,	designed	for	scalability,	cost	efficiency,	and	enhanced	safety.	
• A	Thorium-based	SMR	uses	Thorium-232	as	a	fertile	material,	which,	through	nuclear	transmutation,	converts	into	Uranium-233—a	

fissile	fuel	used	for	generating	power.	

b.	How	It	Works	

• Fuel	Cycle:	
Thorium-232	→	(via	neutron	absorption)	→	Uranium-233	→	Nuclear	fission	→	Heat	→	Electricity	

• These	reactors	adopt	a	modular,	factory-fabricated	design	that	can	be	deployed	incrementally,	making	them	ideal	for	remote	or	smaller	
grids.	

3. Key Institutional Players 
• MAHAGENCO:	Maharashtra’s	state	electricity	generation	utility,	now	venturing	into	clean	nuclear	technology.	
• ROSATOM:	Russia’s	State	Atomic	Energy	Corporation,	globally	renowned	for	nuclear	R&D	and	reactor	construction.	
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4. Salient Features of Thorium-Based SMRs 
Feature	 Description	

Fuel	Source	 Uses	Thorium-232,	abundant	in	India;	converts	into	Uranium-233	for	fission	
Modular	Structure	 Built	in	smaller	units—simplifies	transport,	installation,	and	upgrades	
Compact	Size	 Suits	off-grid,	tribal,	or	industrial	zones	with	limited	space	
Passive	Safety	 Equipped	with	automatic	shutdown	systems	in	emergencies	
Compliance	&	Regulation	 Adheres	to	AERB	and	Department	of	Atomic	Energy	(DAE)	guidelines	

5. Why Thorium? India’s Strategic Advantage 
a.	Resource	Availability	

• India	holds	about	25%	of	global	thorium	reserves,	mostly	in:	
o Kerala’s	monazite	sands	
o Tamil	Nadu	and	Odisha	coasts	

b.	Energy	Independence	

• Reduces	dependence	on	imported	uranium	
• Offers	a	secure	and	long-term	fuel	supply,	supporting	Atmanirbhar	Bharat	in	energy	

c.	Cleaner	Nuclear	Technology	

• Less	radioactive	waste	compared	to	uranium-based	reactors	
• Lower	risk	of	nuclear	proliferation	(U-233	is	harder	to	weaponize)	

d.	Decentralised	Power	Distribution	

• Can	supply	power	to	rural,	island,	or	isolated	communities	
• Reduces	transmission	losses	in	long-distance	power	delivery	

e.	Make	in	India	&	Technological	Sovereignty	

• Aligns	with	‘Make	in	India’	and	indigenous	R&D	in	clean	energy	
• Encourages	Indian	states	to	become	active	players	in	energy	transformation	

6. Limitations and Challenges 
Challenge	 Details	

No	Operational	SMR	Yet	 Thorium-SMRs	are	still	in	R&D	phase	globally;	no	commercial	deployment	
Jurisdiction	Issue	 Nuclear	energy	is	a	Union	subject;	states	need	Centre’s	clearance	for	execution	
High	Capital	Cost	 Initial	investment	in	infrastructure	and	safety	systems	is	very	high	
Weak	Thorium	Fuel	Cycle	Infra	 India	still	lacks	commercial-scale	thorium	reprocessing	capabilities	
Public	Perception	 Past	nuclear	incidents	(e.g.,	Fukushima,	Chernobyl)	cause	resistance	and	fear	among	communities	

7. Comparative Insight: SMRs vs Conventional Reactors 
Parameter	 SMR	 Traditional	Reactor	

Size	 Small	(≤300	MWe)	 Large	(>700	MWe)	
Fuel	 Can	use	Thorium/Uranium	 Mostly	Uranium	
Deployment	 Modular,	quick	setup	 Requires	large,	fixed	sites	
Cooling	Needs	 Lower	water	requirement	 Higher	water	consumption	
Safety	 Passive	systems	 Active	systems,	higher	risk	
Waste	Output	 Less	radioactive	waste	 More	high-level	waste	

8. Way Forward: Strategic and Policy Measures 
a.	Regulatory	Framework	

• Centre	needs	to	establish	protocols	for	state	participation	in	nuclear	initiatives.	
• Encourage	public-private	partnerships	in	SMR	development.	

b.	Technology	Development	

• Accelerate	R&D	through	Bhabha	Atomic	Research	Centre	(BARC)	and	IITs.	
• Collaborate	with	international	agencies	like	IAEA	and	partner	countries	(e.g.,	USA,	France,	Russia).	

c.	Public	Awareness	

• Run	community	outreach	programs	on	nuclear	safety	and	clean	energy	benefits.	
• Highlight	the	non-weapon	nature	and	cleaner	byproducts	of	thorium-based	SMRs.	
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d.	Pilot	Projects	and	Testing	

• Begin	with	controlled	experimental	SMR	installations.	
• Use	Maharashtra’s	MoU	as	a	template	for	other	states	to	explore	partnerships.	

9. Conclusion: A Quiet Nuclear Revolution 
• Maharashtra’s	initiative	reflects	a	bold	move	towards	next-generation	nuclear	energy,	powered	by	India’s	thorium	wealth.	
• If	supported	by	robust	central-state	cooperation,	this	could	mark	a	new	era	of	modular,	clean,	and	safe	nuclear	power	tailored	to	

India’s	decentralised	energy	needs.	
• The	future	of	India's	energy	security	may	very	well	lie	in	the	glow	of	thorium.	

Phawngpui in Flames 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Conservation,	Biodiversity,	Forest	Fires,	Protected	Areas	
✅	GS	Paper	1	–	Geography:	Flora	and	fauna	distribution,	Environmental	degradation	
✅	GS	Paper	2	–	Governance:	Disaster	management,	Role	of	local	communities	in	environmental	conservation	

1. Context: Forest Fire Crisis in Phawngpui National Park 
• In	March	2025,	nearly	one-ninth	of	Phawngpui	National	Park	in	Mizoram	was	scorched	by	forest	fires,	reportedly	caused	by	escaped	

flames	from	jhum	cultivation	sites.	
• The	incident	has	renewed	concerns	over	sustainable	land-use	practices	and	the	protection	of	biodiversity	hotspots	in	India’s	Northeast.	

2. Location and Physical Features 
Feature	 Details	
Location	 Southeastern	Mizoram,	along	the	Myanmar	border	
Altitude	 Highest	point	in	Mizoram	at	2,157	metres,	known	as	the	Blue	Mountain	
Area	 Approx.	50	sq.	km	
Terrain	 Features	a	10-km-long	ridge,	steep	cliffs,	and	grassy	glades	like	Far	Pak,	popular	for	eco-tourism	

3. Ecological Richness and Biodiversity 
a.	Montane	Subtropical	Forests	

• Flora	includes:	
o Oak,	rhododendrons,	rare	bamboo	varieties	
o Grassy	hillocks	ideal	for	bird	nesting	and	animal	foraging	

b.	Rare	and	Endangered	Fauna	

• Birds:	
o Mrs.	Hume’s	Pheasant	–	Mizoram’s	state	bird,	globally	endangered	
o Blyth’s	Tragopan,	Dark-rumped	Swift,	Mount	Victoria	Babax	
o Peregrine	Falcon	–	World’s	fastest	bird	

• Mammals:	
o Tiger,	Leopard,	Asiatic	Black	Bear,	Capped	Langur,	Slow	Loris	
o Clouded	Leopard	and	Serow	also	recorded	in	nearby	tracts	

c.	Ecological	Uniqueness	

• Mount	Victoria	Babax:	Only	known	habitat	in	India,	otherwise	found	in	Myanmar’s	Mount	Victoria	range	
• Cliff	ecosystems	support	avian	endemism	rarely	found	elsewhere	in	India	

4. Recent Threat: Forest Fires & Their Impact 
a.	Origin	of	the	Fire	

• Jhum	cultivation	(slash-and-burn	method)	led	to	uncontrolled	fire	spread	
• Affected	roughly	11%	of	the	national	park's	core	area	

b.	Ecological	Consequences	

• Disruption	of	wildlife	breeding	cycles,	especially	for	ground-nesting	birds	like	Hume’s	Pheasant	
• Habitat	fragmentation	and	increased	vulnerability	for	arboreal	species	like	the	Slow	Loris	
• Loss	of	native	vegetation,	leading	to	possible	invasion	by	non-native	plants	
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c.	Tourism	Disruption	

• Popular	trails	and	glades	like	Far	Pak	suffered	scorching	and	restricted	access	
• Safety	concerns	hinder	eco-tourism-based	livelihoods	

5. Key Conservation Challenges 
Issue	 Impact	

Jhum	Cultivation	 Escaped	fires	threaten	protected	forests	annually	
Climate	Change	 Drier	spells	increase	fire	vulnerability	
Human	Pressure	 Eco-tourism,	trekking	without	regulation	affects	breeding	zones	
Inadequate	Fire	Management	 Lack	of	fire	breaks,	early	detection	systems,	and	trained	response	teams	in	remote	regions	
Community	Dependence	 Nearby	communities	rely	on	forest	resources,	complicating	restrictions	

6. Policy Measures and Way Forward 
a.	Fire	Management	Strategies	

• Install	remote	sensing	and	early	warning	systems	
• Use	controlled	burning	and	fire	breaks	to	mitigate	spread	
• Empower	local	forest	guards	and	community	task	forces	

b.	Alternative	Livelihood	Models	

• Introduce	sustainable	agroforestry	to	replace	jhum	cultivation	
• Promote	eco-tourism	models	with	community	ownership	and	conservation	incentives	

c.	Strengthening	Conservation	Framework	

• Include	Phawngpui	in	the	Eco-Sensitive	Zone	(ESZ)	notification	with	strict	land-use	norms	
• Develop	a	Species	Recovery	Plan	for	threatened	species	like	Hume’s	Pheasant	under	National	Wildlife	Action	Plan	(2017–2031)	

d.	Scientific	Monitoring	

• Regular	biodiversity	audits	
• Collaborations	with	institutes	like	Wildlife	Institute	of	India	(WII)	and	State	Biodiversity	Board	

7. Conclusion: A Fragile Treasure at Risk 
• Phawngpui	National	Park	stands	as	a	crucial	ecological	gem	of	Northeast	India,	blending	unique	biodiversitywith	cultural	and	spiritual	

reverence.	
• The	recent	forest	fires	underscore	the	urgent	need	for	integrating	traditional	practices	with	scientific	forest	governance.	
• A	community-centric,	climate-resilient	conservation	model	is	key	to	preserving	the	Blue	Mountain’s	wilderness	for	future	generations.	

eclassifying Pollution 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Environmental	pollution	and	control,	Waste	management,	Pollution	monitoring	
✅	GS	Paper	2	–	Governance:	Regulatory	bodies,	Environmental	governance,	Classification	and	policy	frameworks	

1. Context: CPCB's Controversial Introduction of the Blue Category 
• The	Central	Pollution	Control	Board	(CPCB)	has	introduced	a	new	industrial	classification—the	‘Blue	Category’—under	Essential	

Environmental	Services	(EES).	
• Controversy	arises	from	the	reclassification	of	Waste-to-Energy	(WTE)	incinerators,	previously	part	of	the	Red	Category,	into	

this	supposedly	low-pollution	bracket.	

2. What is the Blue Category of Industries? 
a.	Definition	

• A	new	classification	meant	for	environmentally	essential	but	supposedly	low-polluting	industries	involved	in	waste	management	and	
resource	recovery.	

• Aimed	at	promoting	the	circular	economy	and	supporting	low-emission	waste-processing	systems.	

b.	Purpose	and	Scope	

• Designed	to	streamline	regulatory	approvals	and	promote	environmental	services.	



 
  

61 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

• Intended	to:	
o Minimise	hazardous	emissions	
o Encourage	resource	efficiency	and	recycling	
o Improve	ease	of	doing	business	for	sustainable	sectors	

3. Key Features of Blue Category Industries 
Feature	 Details	

Consent	Validity	 Extended	‘Consent	to	Operate	(CTO)’	validity	for	up	to	2	years	
Alignment	with	Circular	Economy	 Industries	must	enable	waste	minimisation,	reuse,	and	material	recovery	
Hazardous	Waste	Generation	 Only	those	industries	that	generate	no	significant	toxic	or	hazardous	emissions	are	eligible	
Legal	Framework	 Falls	under	Environment	(Protection)	Act,	1986	and	Sustainable	Waste	Management	Rules,	2016	

4. Industries Included in the Blue Category 
• Sewage	Treatment	Plants	(STPs)	
• Composting	units	
• Biogas	plants	
• Material	Recovery	Facilities	(MRFs)	
• Waste-to-Energy	(WTE)	incinerators	(new	addition	under	scrutiny)	

5. Colour-Coded Classification System for Industries (CPCB Framework) 
Category	 Pollution	Index	(PI)	 Industry	Type	
White	 0–20	 Virtually	non-polluting	industries	(e.g.,	chalk	making,	LED	assembly)	
Green	 21–40	 Low	pollution	(e.g.,	bakeries,	solar	panel	assembly)	
Orange	 41–59	 Medium	pollution	(e.g.,	aluminum	utensil	manufacturing,	dry	cleaning)	
Red	 60–100	 High	pollution	(e.g.,	tanneries,	thermal	power	plants,	WTE	units	earlier)	
Blue	 Not	linked	to	PI	 Classified	based	on	environmental	service	role,	not	just	pollution	

6. Criticism and Environmental Concerns 
a.	Reclassification	of	WTE	Plants	

• WTE	incinerators	were	earlier	classified	under	the	Red	Category	due	to:	
o Toxic	emissions	(e.g.,	dioxins,	furans)	
o Air	pollution	and	residual	ash	disposal	concerns	

• Their	shift	to	Blue	Category	is	seen	as	regulatory	dilution.	

b.	Pollution	Reality	vs	Regulatory	Label	

• Empirical	evidence	shows	WTE	plants	often	emit	harmful	pollutants	if	not	properly	regulated.	
• Environmentalists	argue	that	mere	classification	without	proper	compliance	checks	can	lead	to	greenwashing.	

c.	Violation	of	Precautionary	Principle	

• Environmentalists	warn	that	easing	controls	on	WTE	units	could	endanger	urban	air	quality,	especially	in	polluted	cities.	

7. Justifications and Regulatory Perspective 
• CPCB’s	Argument:	

o Classification	considers	the	intent	and	function—not	just	emissions.	
o WTE	units	contribute	to	waste	management,	especially	in	urban	centres	with	land	constraints.	

• Policy	Perspective:	
o Aims	to	incentivize	cleaner	technologies	and	advance	circular	economy	goals.	
o The	Blue	Category	is	a	functional	grouping,	distinct	from	the	pollution	index.	

8. Way Forward: Ensuring Responsible Implementation 
a. Establish	Clear	Emission	Benchmarks:	All	Blue	Category	industries	must	demonstrate	compliance	with	emission	and	waste	control	

norms.	
b. Reassess	Inclusion	Criteria:	Create	differentiated	tiers	within	Blue	Category	(e.g.,	low	vs	medium	risk	within	essential	services).	
c. Independent	Monitoring	Mechanisms:	Use	third-party	audits,	real-time	emissions	monitoring,	and	community	grievance	redressal.	
d. Maintain	Transparency:	Publicly	disclose	classification	criteria,	pollution	audits,	and	emission	reports.	
e. Avoid	Blanket	Reclassification:	Evaluate	each	industry’s	performance	individually	before	easing	environmental	norms.	

9. Conclusion: A Balancing Act Between Sustainability and Oversight 
• The	creation	of	the	Blue	Category	reflects	a	progressive	intent	to	promote	environmentally	essential	services.	
• However,	prematurely	relaxing	norms	for	polluting	industries	under	this	label	may	compromise	environmental	safety.	
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• A	data-backed,	transparent,	and	phased	classification	strategy	is	crucial	to	ensure	that	the	Blue	label	remains	a	symbol	of	genuine	
environmental	responsibility	and	not	a	regulatory	shortcut.	

Back to the Wild  
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Biodiversity	conservation,	Wildlife	protection,	Environmental	initiatives	
✅	GS	Paper	2	–	Governance	&	Policy:	Conservation	schemes,	Role	of	civil	society	and	state	agencies	

1. Context: Successful Release Under Turtle Rehabilitation Project (TRP) 
• In	a	major	conservation	milestone,	340	Indian	Star	Tortoises	(Geochelone	elegans)	were	rehabilitated	and	released	into	the	Jogapur	

Reserve	Forest,	Chandrapur,	Maharashtra	in	April	2025.	
• The	effort	is	part	of	the	Turtle	Rehabilitation	Project	(TRP),	aimed	at	curbing	illegal	trade	and	captive	abuse	of	tortoises	and	turtles	across	

the	state.	

2. About Indian Star Tortoises 
Parameter Details 

Scientific Name Geochelone elegans 
Conservation Status • IUCN Red List: Vulnerable  

• CITES: Appendix I (international commercial trade banned)  
• Wildlife (Protection) Act, 1972: Schedule I (highest level of protection) 

a.	Habitat	&	Distribution	

• Found	across:	
o Northwest	India	(Rajasthan,	Gujarat)	
o South	India	(Tamil	Nadu,	Andhra	Pradesh,	Karnataka)	
o Sri	Lanka	

• Prefers	thorn	scrub	forests,	semi-deserts,	grasslands,	and	lowland	dry	forests	

b.	Unique	Characteristics	

• Named	for	their	distinctive	star-like	shell	patterns	
• Highly	domed	shell	aids	camouflage	in	dry	environments	
• Crepuscular	(active	during	dawn	and	dusk)	
• Herbivorous:	Feeds	on	grasses,	leaves,	flowers,	and	soft	fruits	
• Frequently	trafficked	in	the	illegal	exotic	pet	trade	due	to	unique	appearance	

3. About the Turtle Rehabilitation Project (TRP) 
a.	Project	Overview	

• Launched	in	late	2024,	aimed	at	rescuing,	rehabilitating,	and	releasing	illegally	traded	or	captive	tortoises	and	turtles	
• Recent	release	in	April	2025	marks	a	key	step	in	its	progress	

b.	Agencies	Involved	

• RESQ	Charitable	Trust	(NGO	based	in	Pune)	
• Maharashtra	Forest	Department	

c.	Objectives	of	TRP	

• Rehabilitate	and	reintegrate	rescued	tortoises	into	natural	habitats	
• Provide:	

o Medical	attention	
o Quarantine	and	acclimatisation	
o Biometric	tagging	for	post-release	tracking	

• Enhance	community	involvement	and	awareness,	especially	through	school	programs	and	local	participation	

4. Threats to Indian Star Tortoises 
Threat	 Description	

Illegal	Wildlife	Trade	 One	of	the	most	trafficked	reptile	species	globally	for	exotic	pet	markets	
Habitat	Loss	 Urban	expansion,	agriculture,	and	deforestation	reduce	their	native	habitats	
Poaching	 Collected	for	black	markets,	often	smuggled	across	borders	
Captive	Stress	 Many	die	due	to	improper	care,	disease,	or	malnourishment	in	captivity	

 



 
  

63 
 
 

IQRA IAS	
 An	Institute	for	Civil	Services	

5. Significance of the TRP Initiative 
a.	Conservation	Impact	

• Prevents	extinction	risk	by	rescuing	and	restoring	wild	populations	
• Promotes	in-situ	conservation	by	releasing	healthy,	tracked	individuals	

b.	Scientific	and	Ethical	Standards	

• Includes	health	assessments,	quarantine,	and	ecological	suitability	checks	
• Ensures	minimal	human	dependency	before	release	

c.	Community	&	Educational	Role	

• Involves	local	communities,	schools,	and	NGOs	to	promote	wildlife	awareness	
• Acts	as	a	model	for	other	states	to	replicate	under	their	own	biodiversity	strategies	

6. Way Forward: Strengthening Conservation Through Collaboration 
Strategy	 Action	Points	

Enhanced	Surveillance	 Strengthen	border	controls,	anti-poaching	units,	and	tech-driven	tracking	
Policy	Integration	 Align	with	National	Biodiversity	Action	Plan	and	Wildlife	Crime	Control	Bureau	(WCCB)	protocols	
Replication	in	Other	States	 Launch	similar	turtle/tortoise	rehab	projects	in	Uttar	Pradesh,	Andhra	Pradesh,	and	Tamil	Nadu	
Global	Collaboration	 Work	with	INTERPOL,	CITES,	and	regional	wildlife	networks	for	cross-border	rescue	and	repatriation	

7. Conclusion: Restoring the Balance, One Tortoise at a Time 
• The	successful	release	of	340	Indian	Star	Tortoises	under	the	Turtle	Rehabilitation	Project	is	not	just	a	milestone	in	species	conservation—

it	is	a	symbol	of	hope	and	responsibility.	
• With	community	involvement,	scientific	care,	and	strong	enforcement,	India	can	emerge	as	a	leader	in	reptile	conservation	and	anti-wildlife	

trafficking	efforts.	

Tackling Marine Litter 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Ecology	&	Environment:	Marine	pollution,	Plastic	waste	management,	Biodiversity	threats	
✅	GS	Paper	2	–	Governance	&	Policy:	Environmental	regulation,	International	treaties	
✅	GS	Paper	1	–	Geography:	Oceanic	pollution,	Coastal	ecosystems	

1. Context: Rising Global Concern over Marine Litter 
• Marine	litter	has	emerged	as	a	critical	global	environmental	challenge,	with	India	yet	to	implement	a	direct	policy	targeting	its	mitigation.	
• Experts	now	stress	the	urgency	of	local-level	interventions	to	reduce	marine	pollution,	especially	plastic	and	ghost	gear,	that	threatens	

marine	biodiversity,	coastal	economies,	and	food	chains.	

2. What is Marine Litter? 
a.	Definition:	Refers	to	human-generated	waste	(mainly	plastic)	that	enters	marine	ecosystems	through	rivers,	storm	drains,	coasts,	or	direct	
dumping.	

b.	Dominance	of	Plastic:	Over	80%	of	marine	litter	comprises	plastics:	bags,	bottles,	packaging,	microplastics,	and	ghost	fishing	gear.	

c.	Ecological	Impacts	

• Entanglement	and	Ingestion:	
o Sea	turtles	ingest	plastic	bags	mistaking	them	for	jellyfish	
o Ghost	nets	trap	over	650,000	marine	mammals	annually	(UNEP)	

• Bioaccumulation:	Microplastics	infiltrate	the	marine	food	web,	affecting	both	marine	organisms	and	human	health	

d.	Economic	Disruption:	Hampers	navigation,	fishing,	and	tourism,	creating	safety	risks	and	economic	losses.	

3. Global Data Insights 
Insight	 Source	

Plastic	Production	Surge	 In	the	last	decade,	more	plastic	was	produced	than	the	entire	20th	century	(UNESCO	Ocean	Literacy)	
2050	Forecast	 By	weight,	more	plastic	than	fish	in	oceans	if	current	trends	continue	
Pandemic	Impact	 COVID-19	disrupted	waste	systems,	increasing	litter	inflow	
Global	Mortality	 Over	1	million	marine	animals	die	each	year	due	to	plastic	ingestion	or	entanglement	(WWF)	
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Microplastic	Spread	 Detected	from	Arctic	ice	to	deep-sea	trenches,	indicating	global	scale	and	irreversibility	
4. Key Global Initiatives Addressing Marine Litter 

Initiative	 Description	
MARPOL	Annex	V	(1983)	 Bans	dumping	of	plastics	and	garbage	from	ships	
UNCLOS	(1994)	 Obligates	nations	to	prevent	all	marine	pollution	sources	
Honolulu	Commitment	(2011)	 Encourages	cooperation	between	states,	NGOs,	and	industries	to	reduce	waste	inflow	
UNEP	Clean	Seas	Campaign	(2017)	 Promotes	reduction	in	single-use	plastics	and	improved	waste	systems	
SDG	14.1	(by	2025)	 Aims	to	significantly	reduce	marine	pollution,	especially	plastic	waste	

5. India’s Position: Lagging in Policy and Action 
a.	No	Dedicated	Marine	Litter	Law	

• Relies	on	Plastic	Waste	Management	Rules	(2016),	which:	
o Are	non-marine	specific	
o Face	uneven	implementation,	especially	regarding	Extended	Producer	Responsibility	(EPR)	

b.	Pending	National	Action	Plan	

• Though	announced,	India’s	National	Marine	Litter	Action	Plan	remains	unimplemented	as	of	2025	

c.	Neglect	of	Land-Based	Sources	

• Most	marine	litter	enters	via	rivers,	drains,	and	unsegregated	municipal	waste	
• Current	laws	focus	primarily	on	maritime	sources,	ignoring	land-sea	linkages	

d.	Sectoral	Fragmentation	

• Focus	limited	to	shipping	compliance,	excluding	agriculture	runoff,	tourism	waste,	or	fishing	debris	

6. Way Forward: Building a Blue-Safe India 
a.	Formulate	a	Standalone	Marine	Litter	Policy	

• Develop	a	law	covering	land-to-sea	pollution	continuum,	aligned	with	global	models	like:	
o Japan’s	Marine	Litter	Act	
o EU’s	Marine	Strategy	Framework	Directive	

b.	Community-Based	Surveillance	and	Clean-Ups	

• Empower	coastal	panchayats	and	fisherfolk	to	monitor	and	remove	debris	
o E.g.	‘Suchitwa	Sagaram’	in	Kerala	successfully	mobilised	coastal	communities	

c.	Strengthen	Extended	Producer	Responsibility	(EPR)	

• Mandate	plastic	recovery	targets	for	producers	
• Use	digital	tracking	systems	to	monitor	waste	movement,	especially	near	coastal	and	riverine	areas	

d.	Adopt	Circular	Economy	Approaches	

• Promote:	
o Eco-design	and	biodegradables	
o Localized	waste	segregation	units	
o Recycling	hubs	near	ports	

• Link	with:	
o Swachh	Bharat	2.0	
o National	Green	Hydrogen	Mission	for	cleaner	waste-to-energy	models	

e.	Scientific	Collaboration	

• Partner	with:	
o GESAMP	(UN	Scientific	Group)	
o UNEP's	Global	Partnership	on	Marine	Litter	(GPML)	

• Focus	on:	
o Bioremediation	innovations	
o Low-cost	microplastic	filters	
o Artificial	Intelligence	(AI)–based	waste	tracking	
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7. Conclusion: Time for Policy Anchored in Coastal Realities 
• Marine	litter	is	not	just	an	environmental	issue—it	is	a	developmental,	public	health,	and	economic	concern.	
• India	must	shift	from	general	waste	control	to	a	marine-focused	policy	regime.	
• By	empowering	local	stakeholders,	enforcing	corporate	accountability,	and	aligning	with	global	marine	standards,	India	can	safeguard	

its	coastal	ecosystems	and	build	a	sustainable	blue	economy.	

One-Horned Rhinoceros Reintroduction 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Conservation	of	biodiversity,	Protected	areas,	Species	recovery	programs	
✅	GS	Paper	2	–	Governance:	Wildlife	policies,	Institutional	roles	in	conservation	
✅	Essay	Paper:	Biodiversity,	Human-wildlife	coexistence,	Ecological	sustainability	

1. Context: National Action Plan for Rhino Translocation Proposed 
• The	Wildlife	Institute	of	India	(WII)	has	proposed	a	National	Action	Plan	(2025–2038)	for	the	translocation	of	one-horned	

rhinoceroses	(Rhinoceros	unicornis)	to	ease	habitat	pressure	in	Kaziranga	and	Pobitora	by	reintroducing	populations	into	other	
protected	areas	across	five	Indian	states.	

• This	plan	is	aimed	at	population	dispersal,	genetic	diversity	enhancement,	and	climate-resilient	species	management.	

2. About the One-Horned Rhinoceros 
Feature Details 

Scientific Name Rhinoceros unicornis 
IUCN Status Vulnerable (Global population ~3,700 as of 2023) 
Habitat Terai grasslands, alluvial floodplains, swampy lowlands, and subtropical savannahs 
Physical Traits • Height: 5.75–6.5 feet, Weight: up to 2,700 kg  

• Distinct single black horn (8–25 inches)  
• Prominent armour-like skin folds 
• Solitary grazers, feeding on grasses, aquatic vegetation, shrubs, and fruits 

 
3. Current Distribution in India 

Protected	Area	 State	 Rhino	Population	&	Highlights	
Kaziranga	National	Park	 Assam	 ~2,613	rhinos	(2022)	–	largest	habitat	
Pobitora	Wildlife	Sanctuary	 Assam	 107	rhinos	in	16	sq.	km	–	highest	density	in	the	world	
Jaldapara	National	Park	 West	Bengal	 Breeding	and	conservation	success	site	
Gorumara	National	Park	 West	Bengal	 Smaller	population	under	active	monitoring	
Dudhwa	National	Park	 Uttar	Pradesh	 Successful	reintroduction	since	the	1980s	

4. Why Translocation is Necessary 
Concern	 Impact	

Habitat	Saturation	 Overcrowding	in	Kaziranga	and	Pobitora	leads	to	intraspecies	conflict	and	competition	
Climate	Change	Risk	 Concentration	in	Assam	floodplains	makes	population	vulnerable	to	extreme	floods	and	diseases	
Genetic	Stagnation	 Lack	of	population	mixing	may	weaken	genetic	resilience	
Ecological	Balance	 Restoring	rhinos	in	former	ranges	like	Uttar	Pradesh	and	Bihar	ensures	ecosystem	restoration	

5. Proposed Translocation and Reintroduction Sites (2025–2038) 
State	 Proposed	Site	 Plan	

Assam	 Dibru-Saikhowa	National	Park	 Reintroduction	of	5	rhinos	over	13	years	
West	Bengal	 Jaldapara	&	Gorumara	 Exchange	&	introduction	of	5	rhinos	every	3	yearsfrom	Assam	
Arunachal	Pradesh	 D’Ering	Memorial	Wildlife	Sanctuary	 Suitable	for	long-term	reintroduction	of	5	rhinos	
Bihar	 Valmiki	Tiger	Reserve	 First	potential	rhino	rewilding	in	decades	
Uttar	Pradesh	 Dudhwa	National	Park,	Pilibhit	TR,	Katarniaghat	WLS	 Support	for	existing	populations	and	introduction	to	new	zones	
Uttarakhand	 Surai	Range	 Long-term	planning	for	reintroduction	in	Terai	Arc	Landscape	

6. Conservation Benefits of Translocation 
• Biodiversity	Recovery:	Rewilding	restores	the	ecological	functions	of	rhinos	as	mega-herbivores	
• Disaster	Risk	Reduction:	Population	dispersion	reduces	vulnerability	to	floods,	disease	outbreaks,	and	poaching	
• Eco-Tourism:	Encourages	community-based	wildlife	tourism	in	new	regions	
• Genetic	Diversity:	Helps	build	robust,	interconnected	sub-populations	
• Inter-state	Coordination:	Fosters	cooperative	federalism	in	wildlife	conservation	
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7. Challenges in Rhino Translocation 
Challenge	 Concern	

Human-Wildlife	Conflict	 Risk	of	crop	depredation	in	new	areas	
Habitat	Preparation	 Need	for	pre-release	fencing,	patrolling,	water	sources,	and	forage	assessment	
Disease	Control	 Requires	screening	and	quarantine	of	relocated	individuals	
Poaching	Risk	 Translocated	populations	may	attract	illegal	trade	networks	if	surveillance	is	weak	
Community	Resistance	 Local	communities	may	fear	property	damage	or	displacement	

8. Way Forward: Strengthening Translocation Efforts 
a.	Pre-release	Ecological	Studies	

• Conduct	habitat	suitability	analysis,	carrying	capacity	assessment,	and	vegetation	surveys	

b.	Stakeholder	Engagement	

• Involve	local	panchayats,	eco-development	committees,	and	NGOs	for	awareness	and	support	

c.	Use	of	Technology	

• Employ	GPS	collars,	drone	surveillance,	and	camera	traps	for	real-time	monitoring	

d.	Institutional	Coordination	

• Align	with:	
o National	Rhino	Conservation	Strategy	(2019)	
o Project	Tiger	landscapes	
o Indian	Rhino	Vision	2020+	

e.	Legal	Protection	and	Anti-Poaching	

• Strengthen	staffing	and	equipment	in	new	reintroduction	sites	
• Enhance	coordination	with	Wildlife	Crime	Control	Bureau	(WCCB)	

9. Conclusion: From Concentration to Conservation 
The	proposed	national	action	plan	for	rhino	translocation	is	a	strategic	conservation	intervention	that	aims	to	de-risk	India’s	rhino	
population	while	expanding	its	ecological	footprint.	With	scientific	planning,	community	partnerships,	and	proactive	governance,	India	can	
become	a	global	leader	in	megafauna	rewilding	and	landscape-scale	conservation.	

Waves of Environmentalism in India 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Environmental	movements,	Conservation,	Climate	change	policies	
✅	GS	Paper	2	–	Governance:	Role	of	NGOs,	environmental	laws,	participatory	governance	
✅	Essay	Paper:	Sustainable	development,	Environmental	justice,	Citizen	engagement	

1. Context: Ramachandra Guha on India's Environmental Evolution 
At	a	recent	event	at	NCBS	Bengaluru,	noted	environmental	historian	Ramachandra	Guha	described	the	three	historical	waves	of	
environmentalism	in	India,	highlighting	its	transition	from	colonial-era	ecological	thought	to	grassroots	resistance	and	now	to	youth-led	
climate	movements.	These	waves	reflect	the	changing	dynamics	of	development,	ecological	consciousness,	and	democratic	participation.	

2. Understanding Environmentalism 
Environmentalism	is	a	socio-political	and	ethical	movement	aimed	at	protecting	nature,	promoting	sustainable	resource	use,	and	ensuring	
ecological	justice.	It	responds	to	the	threats	posed	by	industrialization,	pollution,	and	unsustainable	development.	

✅	Core	Features	of	Environmentalism:	

• Ecosystem	Conservation:	Focuses	on	preserving	biodiversity	and	natural	habitats	
Example:	Chipko	Movement	protected	forests	in	Uttarakhand.	

• Sustainable	Resource	Use:	Advocates	for	renewables,	organic	farming,	and	reduced	dependency	on	fossil	fuels	
Example:	Emphasis	on	solar	energy,	organic	agriculture.	

• Ecological	Justice:	Links	environmental	conservation	with	the	livelihood	rights	of	marginalized	communities	
Example:	Forest	Rights	Act,	2006	empowering	tribal	forest	dwellers.	
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• Legal	&	Institutional	Reforms:	Pushes	for	strong	environmental	governance	
Example:	Environment	Protection	Act,	1986,	post-Bhopal	disaster.	

3. Three Waves of Environmentalism in India 
🌀	First	Wave:	Pre-Independence	Intellectual	and	Ethical	Environmentalism	

Aspect Features 
Timeframe Early 20th century (colonial period) 
Focus Critique of British industrial exploitation and promotion of indigenous alternatives 
Thinkers • Albert Howard – Organic farming pioneer  

• Mahatma Gandhi – Sustainability through minimalism and self-reliance 
• J.C. Kumarappa – Advocated “Economy of Permanence”  
• Patrick Geddes – Ecological urban planning 

Key Contributions • Early experiments with agro-ecology (e.g., Sriniketan by Rabindranath Tagore)  
• Highlighted fragility of India’s tropical ecology 

🌀	Second	Wave:	Grassroots	and	Livelihood-Centric	Movements	(1970s–1980s)	

Aspect Features 
Timeframe 1970s–1980s 
Focus Mass movements resisting large-scale development projects and deforestation 
Strategy Based on Gandhian non-violence, mass mobilisation, and community-centric protest 
Key Outcomes • Creation of MoEFCC (1980) 

• Enactment of key laws: Forest Conservation Act, 1980, Environment Protection Act, 1986 
Notable Movements • Chipko Movement (1973): Forest conservation via tree-hugging protests by rural women 

• Silent Valley Movement (1978): Prevented hydro project in Kerala’s biodiversity-rich area  
• Narmada Bachao Andolan: Fought displacement due to Sardar Sarovar Dam, highlighted ecology-livelihood link 

🌀	Third	Wave:	Youth-Led,	Climate-Centric	Activism	(21st	Century)	

Aspect Features 
Timeframe 2000s–present 
Focus Issues like climate change, urban environmentalism, and digital mobilisation 
Mediums Use of social media platforms, online petitions, and global networks (e.g., Fridays for Future) 

Demands 

• Creation of green jobs 
• Promotion of renewable energy 
• Adoption of circular economy models  
• Pollution control in urban areas 

Contemporary Movements 
• Aarey Forest Protests (Mumbai): Opposed tree felling for metro shed  
• Chennai Water Crisis (2019): Highlighted urban water scarcity 
• Fridays for Future India: Youth-led campaigns for climate justice 

4. Significance of Environmentalism in India 
Domain	 Impact	

Policy	&	Law	 Influenced	landmark	acts	like	the	EPA,	1986,	FRA,	2006,	and	NGT	establishment	
Global	Diplomacy	 Enhanced	India’s	role	in	climate	negotiations	(e.g.,	Paris	Agreement,	COP	summits)	
Livelihood	Protection	 Supports	forest	dwellers,	fisherfolk,	farmers,	integrating	ecology	with	economy	
Climate	Resilience	 Encourages	ecosystem-based	adaptation,	natural	disaster	mitigation,	and	sustainable	urban	planning	

5. Challenges to Environmentalism Today 
• Corporate	lobbying	and	greenwashing	
• Weak	enforcement	of	environmental	laws	
• Development	vs.	Conservation	conflicts	in	mining,	infrastructure,	and	energy	
• Limited	participation	of	marginalized	voices	in	policy	planning	

6. Conclusion: The Future of India’s Environmental Journey 
India's	environmental	movement,	shaped	by	ethical	roots,	mass	resistance,	and	now	climate	urgency,	reflects	an	evolving	understanding	
of	ecological	democracy.	From	the	forests	of	Uttarakhand	to	urban	smog	protests,	it	underscores	the	interconnectedness	of	justice,	sustainability,	
and	public	participation.	The	challenge	ahead	lies	in	integrating	development	with	ecological	responsibility,	ensuring	that	future	progress	is	
truly	green,	inclusive,	and	resilient.	

“The	earth	provides	enough	to	satisfy	every	man's	need,	but	not	every	man's	greed.”	—	Mahatma	Gandhi	
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Bandipur National Park and NH-766 
✅	GS	Paper	3	–	Environment:	Protected	areas,	wildlife	conservation,	human-wildlife	conflict	
✅	GS	Paper	2	–	Governance:	Policy	interventions,	judicial	mandates	in	environmental	protection	
✅	Essay	Paper:	Sustainable	development,	Ecology	vs	Economy	

1. Context: ‘Save Bandipur’ Protest Over Proposed Lifting of Night Ban on NH-766 
Environmentalists	and	citizens	have	launched	a	‘Save	Bandipur’	campaign	following	media	reports	that	the	Karnataka	government	may	lift	the	
night	traffic	ban	on	NH-766,	which	passes	through	the	core	area	of	Bandipur	National	Park.	This	move	has	raised	concerns	about	wildlife	safety	
and	ecological	integrity.	

2. About Bandipur National Park 
Feature	 Details	

Location	 Chamarajanagar	district,	Karnataka	
Part	of	 Nilgiri	Biosphere	Reserve,	a	UNESCO-recognized	ecological	hotspot	
Established	 1931	(as	Venugopala	Wildlife	Park),	expanded	and	declared	a	Tiger	Reserve	in	1973	under	Project	Tiger	
Area	 Approx.	868.63	sq.	km	
Ecosystem	Type	 • Dry	and	moist	deciduous	forests	

• Scrublands	
• Riverine	habitats		

4. Ecological Significance 
5. Aspect Details 

Flora • Teak, Rosewood, Sandalwood 
• Indian Kino, Bamboo clusters 
• Medicinal and endemic species 

Fauna • Flagship Species: Bengal 
Tiger 🐅  
• Other Mammals: Elephants, 
Leopards, Gaurs, Sambar, Chital, 
Sloth Bear  
• Endemics: Malabar Giant 
Squirrel, Black-naped Hare 

 

Importance:	

• Core	habitat	for	elephant	corridors	and	tiger	movement	
• Critical	for	Nilgiri	Biosphere	gene	pool	and	biodiversity	integrity	

4. About NH-766 and the Traffic Ban 
Parameter	 Details	

Route	 Connects	Kozhikode	(Kerala)	to	Kollegal	(Karnataka)	
Previous	Name	 NH-212	
Passes	through	 Core	area	of	Bandipur	National	Park	
Ban	Duration	 9	PM	to	6	AM,	imposed	since	2009	to	protect	wildlife	
Reason	 High	wildlife	mortality	due	to	vehicular	collisions	

✅	Impact	of	Night	Traffic	Ban	

Period	 Animal	Deaths	Reported	
2004–2009	(Pre-ban)	 286	wildlife	deaths	
2010–2018	(Post-ban)	 Only	34	deaths	

• Supreme	Court	Ruling	(2019):	Upheld	the	night	ban,	terming	it	a	model	conservation	strategy	
• Suggested	alternate	routes	and	infrastructure	for	vehicular	movement	without	disturbing	wildlife	

5. Significance of the Ban for Wildlife Conservation 
• Protects	nocturnal	and	migratory	species	during	their	active	hours	
• Minimizes	habitat	fragmentation	and	stress	on	breeding	species	
• Supports	India's	commitment	to	Global	Tiger	Recovery	Plan	and	Convention	on	Biodiversity	(CBD)	goals	
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6. Arguments Against Lifting the Ban 
Concern	 Justification	

Ecological	Damage	 Will	reverse	conservation	gains	made	over	the	last	decade	
Wildlife	Mortality	 Nighttime	is	peak	wildlife	activity	–	lifting	the	ban	risks	mass	deaths	
Tourism	Pressure	 Could	lead	to	vehicular	congestion	and	pollution	in	sensitive	zones	
Judicial	Precedent	 Violates	the	2019	Supreme	Court	order	protecting	the	ban	

7. Arguments For Lifting the Ban (State’s Perspective) 
Concern	 Counter-Need	

Public	Inconvenience	 Long	detours	affect	commuters,	goods	carriers,	especially	medical	emergencies	
Economic	Logistics	 Delay	in	interstate	transport,	esp.	for	perishable	goods	
Demand	from	Kerala	 NH-766	is	a	lifeline	for	communities	and	businesses	on	either	side	of	the	park	

8. Way Forward: Sustainable Resolution Strategies 
Proposal	 Description	

Strengthen	Alternate	Routes	 Upgrade	Gundlupet–Mananthavady–Kalpetta	bypass,	ensuring	smoother	traffic	
Tunnel/Overpass	Infrastructure	 Use	eco-bridges	or	tunnels	to	allow	wildlife	movement	while	facilitating	traffic	
Night	Bus	Convoys	with	Speed	Caps	 Controlled,	timed	traffic	under	forest	supervision	as	a	compromise	
Eco-sensitive	Zoning	 Reassess	NH-766	status	under	Eco-Sensitive	Zone	(ESZ)	framework	
Community-Based	Conservation	Dialogue	 Include	local	stakeholders	to	balance	ecology	with	economy	

9. Conclusion: Bandipur – A Test Case for Ecological Federalism 
Bandipur	is	more	than	a	tiger	reserve;	it	is	a	symbol	of	successful	conservation	through	policy	and	public	support.	Lifting	the	night	traffic	ban	
may	offer	short-term	benefits	but	threatens	decades	of	ecological	preservation.	India	must	strive	for	eco-sensitive	infrastructure	solutions	that	
uphold	both	environmental	integrity	and	citizen	needs.	

“The	road	to	development	should	not	bulldoze	the	path	of	nature.”	

Urban Ecology Crisis in India 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment	&	Ecology:	Urbanization	and	its	effects	on	the	environment,	conservation	efforts,	sustainable	development	
✅	GS	Paper	2	–	Governance:	Role	of	civil	society,	public	policy	implementation,	intergenerational	equity	
✅	Essay	Paper:	Sustainable	urban	development,	Balancing	economy	and	ecology	

1. Context: Supreme Court Intervention in Kancha Gachibowli Deforestation 
The	Supreme	Court	of	India	recently	stayed	deforestation	activities	in	the	Kancha	Gachibowli	forest,	Hyderabad,	after	widespread	civil	
protests	against	the	Telangana	government's	move	to	auction	400	acres	of	the	biodiverse	urban	forest	for	IT	infrastructure.	This	incident	has	
reignited	the	debate	on	urban	ecology	versus	economic	development	in	India's	cities.	

2. Kancha Gachibowli: A Case of Ecological Disregard 
Attribute	 Details	

Location	 Near	University	of	Hyderabad,	Hyderabad	city	
Ecological	
Significance	

Home	to	over	730	plant	species	and	220	bird	species	

Conflict	 State	proposed	to	auction	the	forest	land	for	IT	development,	sparking	protests	by	students,	citizens,	and	
environmentalists	

Legal	Update	 SC	stayed	deforestation,	reinforcing	the	importance	of	judicial	oversight	in	environmental	governance	
3. Development vs Ecology: Key Dilemmas 

Conflict	Type	 Examples	
Growth	vs	Protection	 Coal	mining	in	Hasdeo	Arand	vs	elephant	habitat	conservation	
Short-term	Gains	vs	Long-term	Costs	 Char	Dham	highway	→	landslides	and	Himalayan	degradation	
Welfare	vs	Ecological	Rights	 Hydropower	dams	→	riverine	destruction	and	biodiversity	loss	
National	Interest	vs	Tribal	Rights	 Niyamgiri	mining	project	halted	by	Dongria	Kondh	resistance	
Speed	vs	Ethical	Governance	 EIA	2020	draft	weakened	public	participation,	bypassing	ecological	assessments	

4. Why Urban Forests Matter 
Benefit	 Explanation	

Ecological	Buffers	 Regulate	air	quality,	temperature,	and	prevent	urban	floods	
Carbon	Sinks	 Act	as	green	lungs,	mitigating	urban	heat	island	effects	
Public	Health	 Access	reduces	respiratory	issues,	improves	mental	well-being	
Cultural	&	Livelihood	Value	 Used	for	grazing,	sacred	rituals,	and	herbal	resources	
Climate	Resilience	 Essential	for	adapting	to	heatwaves,	pollution,	and	urban	water	crises	
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5. Challenges to Urban Forest Preservation 
Challenge	 Details	

Lack	of	Legal	Recognition	 Most	urban	green	patches	are	non-notified	under	the	Forest	Conservation	Act	
Jurisdictional	Fragmentation	 Ambiguity	between	municipal,	forest,	and	development	authorities	
Masterplans	Ignore	Ecology	 City	plans	prioritize	real	estate	and	infrastructure	over	green	cover	
Weak	Public	Participation	 Bypassing	of	gram	sabhas,	resident	inputs,	and	student	voices	
Profit-Driven	Land	Use	 Ecological	land	is	viewed	through	real	estate	valuation,	not	ecological	importance	

6. Way Forward: Blueprint for Ecological Urbanism 
Strategy	 Description	

✅	Urban	Forest	Policy	 Enact	a	National	Urban	Forest	Protection	Act,	classify	them	as	critical	climate	infrastructure	
✅	EIA	Reforms	 Mandate	scientific	and	participatory	EIAs	for	urban	projects	above	a	certain	ecological	threshold	
✅	Community	
Stewardship	

Empower	citizens,	students,	panchayats	to	participate	in	urban	forest	governance	

✅	Biodiversity	Registries	 Maintain	ward-level	ecological	records,	validated	by	local	experts	annually	
✅	Judicial	Accountability	 Enforce	SC	orders	on	urban	forests	via	Central	Empowered	Committees	(CEC)	and	public	interest	litigation	

tracking	systems	
7. Conclusion: Choosing the Urban Future We Want 
The	Kancha	Gachibowli	protests	are	more	than	a	local	resistance—they	are	a	national	wake-up	call.	India’s	urban	future	must	balance	
infrastructure	and	ecological	integrity.	The	idea	is	not	to	stall	development,	but	to	reimagine	it	with	nature	as	a	co-planner.	

For	a	climate-resilient	and	inclusive	India,	urban	forests	must	not	be	treated	as	wastelands,	but	as	living	commons—preserved	through	
legislation,	upheld	by	community	will,	and	protected	by	judicial	integrity.	

“In	the	rush	to	build	smart	cities,	let	us	not	forget	the	wisdom	of	wild	spaces.”	

ESA’s Biomass Satellite Mission  
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Environment:	Climate	change,	carbon	cycle,	forest	conservation,	satellite	technology	for	ecological	monitoring	
✅	GS	Paper	3	–	Science	&	Tech:	Space	technology	applications	in	environmental	science	
✅	Essay	Paper:	Technology	for	sustainable	development,	Global	partnerships	in	climate	action	

1. Context: ESA to Launch Biomass Satellite Mission in April 2025 
The	European	Space	Agency	(ESA)	is	set	to	launch	its	Biomass	satellite	mission—its	seventh	Earth	Explorer	mission—by	the	end	of	April	2025,	
aboard	the	Vega	C	rocket	from	French	Guiana.	The	mission	aims	to	measure	global	forest	biomass	and	monitor	carbon	flows	to	improve	
understanding	of	forests’	role	in	the	carbon	cycle.	

2. About Biomass Mission 
Feature	 Details	

Type	 Earth	Observation	Satellite	–	Part	of	ESA’s	Earth	Explorer	Programme	
Lead	Agency	 European	Space	Agency	(ESA)	
Launch	Vehicle	 Vega	C	rocket	
Launch	Site	 Kourou	Space	Centre,	French	Guiana	
Orbit	Type	 Sun-synchronous	orbit	at	666	km	altitude	

3. Objectives of the Biomass Mission 
• Quantify	forest	biomass	and	carbon	stock	globally	from	space	
• Create	3D	maps	of	forest	structure	and	monitor	changes	in	above-ground	biomass	(AGB)	
• Improve	carbon	accounting	models	and	understand	carbon-climate	feedback	loops	
• Contribute	to	REDD+	(Reducing	Emissions	from	Deforestation	and	Forest	Degradation)	and	climate	mitigation	goals	under	the	Paris	

Agreement	

4. Key Features and Technologies 
Parameter	 Description	

P-band	SAR	Radar	 First	satellite	to	use	P-band	Synthetic	Aperture	Radar	(SAR)	with	a	70	cm	wavelength	–	enables	penetration	of	
dense	forest	canopies	

12-metre	Deployable	
Antenna	

Unfolds	in	orbit	to	collect	detailed	radar	data	across	large	forest	tracts	

Carbon	Flow	Monitoring	 Tracks	carbon	sequestration	and	emissions	from	forests,	aiding	climate	models	
Global	Forest	Monitoring	 Focus	on	tropical	and	boreal	forests,	including	Amazon,	Congo	Basin,	Siberia,	etc.	
Other	Capabilities	 Can	also	detect	ice	sheet	movement,	terrain	deformation,	and	ground	subsidence	
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5. About ESA’s Earth Explorer Programme 
Initiative	 Description	

Started	in	 1999	(First	launch:	GOCE	in	2009)	
Purpose	 To	advance	understanding	of	Earth	systems	(land,	ocean,	atmosphere,	biosphere)	through	innovative	space	missions	
Recent	Missions:	 • EarthCARE	(2024)	–	Measures	cloud–aerosol–radiation	interactions	

• Biomass	(2025)	–	Focus	on	terrestrial	carbon	dynamics	

6. Significance of Biomass Mission for Global Climate Goals 
Domain	 Benefits	

✅	Climate	Change	Mitigation	 Enables	better	tracking	of	carbon	sinks	and	sources,	strengthening	global	climate	reporting	(e.g.	UNFCCC	
NDCs)	

✅	Forest	Conservation	 Supports	nations	in	implementing	REDD+,	forest	restoration,	and	biodiversity	protection	
✅	Data	for	Policy	&	Research	 Offers	consistent,	high-resolution	global	forest	data	for	scientists,	policymakers,	and	NGOs	
✅	Technology	
Demonstration	

Showcases	ESA’s	leadership	in	radar-based	forest	monitoring,	aiding	future	climate	missions	

7. Relevance to India and Global South 
Opportunity	 Potential	for	India	

Tropical	Forest	Monitoring	 ESA	data	can	help	India	in	monitoring	Western	Ghats,	Northeast,	and	Himalayan	forests	
Carbon	Stock	Verification	 Supports	India’s	carbon	budgeting	and	forestry	targets	under	National	Action	Plan	on	Climate	Change	(NAPCC)	
Collaboration	Potential	 Opens	doors	for	ISRO–ESA	partnerships	in	climate	technology,	research,	and	data	exchange	
Support	to	LiDAR	Missions	 Complements	India’s	own	missions	using	LiDAR	and	microwave	sensing	for	forest	surveys	

8. Conclusion: A Satellite Mission for a Greener Earth 
The	Biomass	satellite	mission	marks	a	critical	step	in	using	space-based	technology	to	enhance	our	understanding	of	the	planet’s	terrestrial	
carbon	cycle.	As	the	climate	crisis	accelerates,	such	innovations	offer	transparent,	verifiable,	and	global-scale	solutions	to	protect	forests,	
empower	climate	policy,	and	sustain	ecosystems.	

“Forests	are	Earth’s	silent	guardians	—	and	Biomass	will	give	them	a	voice	from	space.”	
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BIOTECHNOLOGY	&	HEALTH	
ZooWIN Portal  
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance	&	Health:	E-governance,	Public	health	infrastructure,	Digital	initiatives	
✅	GS	Paper	3	–	Science	&	Technology:	Application	of	ICT	in	healthcare,	Zoonotic	disease	control	
✅	Essay	Paper:	Technology	in	public	service	delivery,	One	Health	approach	in	disease	control	

1. Context: Launch of ZooWIN Portal by Ministry of Health 
The	Union	Health	Ministry,	in	collaboration	with	UNDP,	has	launched	ZooWIN	(Zoonoses-WIN)	–	a	digital	portal	that	enables	real-time	
monitoring	of	anti-rabies	(ARV)	and	anti-snake	venom	(ASV)	vaccine	stocks	across	India.	This	step	strengthens	the	nation’s	preparedness	and	
response	against	zoonotic	diseases,	particularly	in	rural	and	remote	areas.	

2. What is ZooWIN Portal? 
ZooWIN	is	an	ICT-based	digital	platform	aimed	at	monitoring,	managing,	and	improving	vaccine	availability	for	critical	zoonotic	threats	
like	rabies	and	snakebite	envenoming.	

Aspect	 Description	
Full	Form	 Zoonoses-WIN	
Developed	by	 National	Centre	for	Disease	Control	(NCDC)	under	MoHFW	
Technical	Partner	 United	Nations	Development	Programme	(UNDP)	
Target	Diseases	 Rabies	and	Snakebite	Envenomation	
Pilot	States	 Delhi,	Assam,	Madhya	Pradesh,	Puducherry,	Andhra	Pradesh	

3. Aims and Objectives of ZooWIN 
• To	ensure	real-time	tracking	and	availability	of	life-saving	vaccines	(ARV	&	ASV)	
• To	streamline	supply	chains	and	reduce	preventable	deaths	
• To	support	India’s	One	Health	mission	and	National	Action	Plan	for	Snakebite	Envenoming	(NAPSE)	
• To	facilitate	prompt	treatment	through	better	accessibility	and	monitoring	

4. Key Features of ZooWIN Portal 
Feature	 Benefit	

✅	Real-Time	Inventory	Monitoring	 Uses	eVIN	and	U-WIN	integration	to	monitor	vaccine	stocks	live	
✅	Health	Facility	Locator	 Helps	users	locate	nearest	centres	stocked	with	ARV/ASV	
✅	Follow-up	Tracking	for	PEP	 Ensures	patients	receive	complete	post-exposure	prophylaxis,	improving	outcomes	
✅	Helpline	Service	(15400)	 In	pilot	states,	offers	public	awareness,	referral	support,	and	treatment	advice	
✅	Supports	One	Health	Approach	 Aligns	with	India's	intersectoral	strategy	for	zoonotic	disease	prevention	
✅	Target	Outcome	 Aims	to	reduce	snakebite	deaths	by	50%	by	2030,	under	NAPSE	

5. Importance of ZooWIN in Public Health Governance 
Area	 Contribution	

Zoonotic	Disease	Control	 Addresses	two	major	neglected	public	health	threats	–	rabies	and	snakebites	
Healthcare	Access	Equity	 Prioritizes	underserved	rural,	tribal,	and	remote	communities	
E-Governance	in	Health	 Promotes	transparency	and	accountability	in	supply	chain	management	
Disaster	Preparedness	 Ensures	timely	availability	of	critical	supplies	during	peak	exposure	months	
Data-Driven	Policy	 Facilitates	evidence-based	decisions,	logistical	planning,	and	resource	allocation	

6. Significance in the Indian Context 
Parameter	 Rabies	 Snakebite	Envenoming	

Annual	Deaths	 ~20,000	(India	contributes	to	36%	of	global	rabies	deaths)	 ~50,000	(India	accounts	for	nearly	50%	of	global	deaths)	
Affected	Areas	 Rural	areas,	stray	dog	prevalence	 Tribal	belts,	agrarian	zones	
Challenges	 Under-reporting,	low	awareness,	ARV	shortages	 ASV	unavailability,	poor	transport,	lack	of	trained	staff	

7. Way Forward 
Recommendation	 Action	Plan	

✅	National	Rollout	 Scale	up	ZooWIN	across	all	states	and	UTs	
✅	Integration	with	Ayushman	Bharat	Digital	Mission	(ABDM)	 Create	a	unified	health	data	repository	
✅	Mobile	App	Launch	 Enable	citizen	access	and	emergency	response	via	smartphones	
✅	Training	for	Medical	Staff	 Build	capacity	for	snakebite	&	rabies	treatment	protocols	
✅	Public	Awareness	Campaigns	 Use	SHGs,	ASHAs,	and	NGOs	for	grassroots	awareness	
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8. Conclusion: A Smart Tech Solution for Deadly Zoonoses 
ZooWIN	is	a	crucial	step	towards	bridging	the	gap	between	life-saving	vaccines	and	the	people	who	need	them	the	most.	By	digitising	vaccine	
management	and	integrating	real-time	monitoring	with	public	health	outreach,	it	empowers	India’s	health	system	to	save	thousands	of	lives,	
reduce	preventable	deaths,	and	ensure	health	equity,	especially	in	vulnerable	rural	regions.	

“In	public	health,	timely	access	is	half	the	cure—and	ZooWIN	makes	that	access	smarter,	faster,	and	more	inclusive.”	

Preventive Healthcare  
📌	Syllabus	Mapping:	
✅	GS	Paper	2	–	Governance	&	Social	Justice:	Health	policies,	healthcare	delivery	
✅	GS	Paper	3	–	Economy	&	Development:	Impact	of	health	on	economic	productivity	
✅	Essay	Paper:	Public	health,	preventive	strategies,	demographic	challenges	

1. Context: The NCD Burden and the Case for Prevention 
India	is	confronting	a	“silent	epidemic”	of	Non-Communicable	Diseases	(NCDs),	accounting	for	66%	of	total	deathsand	posing	a	major	socio-
economic	threat.	With	rising	healthcare	costs,	increasing	lifestyle	diseases,	and	a	strained	public	health	system,	preventive	healthcare	emerges	as	
a	cost-effective	and	essential	strategy	to	safeguard	the	nation’s	health	and	productivity.	

2. What is Preventive Healthcare? 
Preventive	healthcare	aims	to	avert	disease	occurrence	and	progression	through	early	diagnosis,	behaviour	modification,	and	policy	support.	

Key	Features:	

• Proactive:	Routine	screenings	(e.g.,	BP,	sugar,	cancer	markers)	
• Holistic:	Integrates	nutrition,	fitness,	mental	health,	and	environmental	care	
• Technology-Aided:	Involves	wearables,	telemedicine,	and	AI-based	diagnostics	

Illustrative	Programs:	

• Ayushman	Bharat	HWCs:	Offer	primary	NCD	screenings	in	rural	India.	
• National	Cancer	Screening	Programme	
• Apollo’s	ProHealth	App:	Predicts	health	risks	through	AI	algorithms.	

3. Importance of Preventive Healthcare in India 
A.	Health	Crisis	Management	

• NCDs	cause	5	million+	deaths	annually	(heart	disease,	diabetes,	cancer).	
• 22%	of	Indians	risk	premature	death	from	NCDs	before	age	70.	

B.	Economic	Ramifications	

• Estimated	$3.5–4	trillion	economic	loss	by	2030	due	to	lost	productivity	and	treatment	costs.	

C.	Youth	at	Risk	

• Rising	obesity,	Type-2	diabetes,	and	hypertension	threaten	India’s	demographic	dividend.	
• Urban	lifestyle	increasingly	sedentary	and	high-calorie.	

D.	Lifestyle-Linked	Illnesses	

• 80%	of	heart	attacks	and	strokes	are	preventable	by	diet,	activity,	and	quitting	tobacco.	
• WHO:	4	out	of	5	cardiovascular	deaths	are	avoidable.	

E.	Digital	Leverage	

• With	750+	million	smartphone	users,	India	has	potential	for	digitally	scalable	solutions.	
• Example:	AI-powered	health	alerts,	wearable	integration,	and	telehealth	consultations.	
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4. Challenges to Preventive Healthcare in India 
Challenge	 Description	

Lack	of	Awareness	 Only	30%	of	urban	adults	undergo	annual	health	check-ups.	Most	visit	doctors	only	when	symptomatic.	
Urban–Rural	Disparity	 Poor	rural	diagnostics	and	manpower;	only	1	doctor	per	1,457	people	(worse	in	villages).	
Low	Health	Spending	 Public	health	expenditure	is	just	2.1%	of	GDP,	compared	to	OECD	average	of	8–10%.	
Cultural	Perception	 Preventive	health	seen	as	unnecessary;	“If	I’m	not	sick,	I	don’t	need	a	doctor.”	
Limited	Corporate	Involvement	 Only	10%	of	firms	have	formal	wellness	or	screening	programs	for	employees.	

5. Way Forward: Strengthening Preventive Healthcare 
A.	Policy	Interventions	

• Expand	Ayushman	Bharat	HWCs	for	universal	screening	of	NCDs.	
• Regulate	salt,	sugar,	and	trans-fat	content	in	packaged	foods.	

B.	Public	Health	Awareness	

• Scale	up	“Fit	India	Movement”,	“Eat	Right	India”,	and	Jan	Andolans.	
• School-based	programs	to	encourage	early	health	education.	

C.	Technology	Integration	

• AI	health	prediction	tools,	mobile	apps,	and	telemedicine	platforms.	
• Encourage	health	tracking	wearables	with	data	integration.	

D.	Urban	Planning	for	Health	

• Develop	walkable	cities,	cycle	lanes,	and	green	zones.	
• Example:	Bhopal’s	Smart	City	integrates	parks	and	pedestrian	areas.	

E.	Corporate	Sector	Role	

• Mandatory	annual	health	check-ups	in	public	and	private	firms.	
• Tax	benefits	for	firms	investing	in	employee	wellness	schemes.	

6. Conclusion: 
Preventive	healthcare	is	not	just	a	medical	strategy	but	a	national	imperative.	As	NCDs	threaten	the	very	fabric	of	India’s	health	and	economic	
security,	embracing	a	prevent-first	model—supported	by	policy,	technology,	and	public	participation—can	transform	India’s	health	outcomes.	

“Investing	in	prevention	today	ensures	prosperity	and	productivity	tomorrow.”	
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SCIENCE	&	TECHNOLOGY	
Maharashtra’s Leap into Thorium-Based Small Modular Reactors (SMRs) 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	&	Technology:	Developments	in	nuclear	technology,	Energy	innovations	
✅	GS	Paper	3	–	Environment:	Clean	energy	initiatives,	Sustainable	development	
✅	GS	Paper	2	–	Governance	&	Federalism:	Role	of	states	in	energy	policy,	Centre-State	cooperation	

1. Context: A Nuclear First at the State Level 
• Maharashtra	Government	has	signed	an	MoU	with	Russia’s	ROSATOM	to	jointly	develop	a	Thorium-based	Small	Modular	Reactor	(SMR).	
• This	marks	India’s	first	state-level	initiative	into	nuclear	energy,	indicating	growing	interest	in	decentralised	and	clean	energy	solutions.	
• The	collaboration	involves	MAHAGENCO	and	ROSATOM,	a	major	global	nuclear	power	company.	

2. What is a Thorium-Based SMR? 
a.	Definition	and	Concept	

• A	Small	Modular	Reactor	(SMR)	is	a	compact	nuclear	reactor,	designed	for	scalability,	cost	efficiency,	and	enhanced	safety.	
• A	Thorium-based	SMR	uses	Thorium-232	as	a	fertile	material,	which,	through	nuclear	transmutation,	converts	into	Uranium-233—a	

fissile	fuel	used	for	generating	power.	

b.	How	It	Works	

• Fuel	Cycle:	
Thorium-232	→	(via	neutron	absorption)	→	Uranium-233	→	Nuclear	fission	→	Heat	→	Electricity	

• These	reactors	adopt	a	modular,	factory-fabricated	design	that	can	be	deployed	incrementally,	making	them	ideal	for	remote	or	smaller	
grids.	

3. Key Institutional Players 
• MAHAGENCO:	Maharashtra’s	state	electricity	generation	utility,	now	venturing	into	clean	nuclear	technology.	
• ROSATOM:	Russia’s	State	Atomic	Energy	Corporation,	globally	renowned	for	nuclear	R&D	and	reactor	construction.	

4. Salient Features of Thorium-Based SMRs 
Feature	 Description	

Fuel	Source	 Uses	Thorium-232,	abundant	in	India;	converts	into	Uranium-233	for	fission	
Modular	Structure	 Built	in	smaller	units—simplifies	transport,	installation,	and	upgrades	
Compact	Size	 Suits	off-grid,	tribal,	or	industrial	zones	with	limited	space	
Passive	Safety	 Equipped	with	automatic	shutdown	systems	in	emergencies	
Compliance	&	Regulation	 Adheres	to	AERB	and	Department	of	Atomic	Energy	(DAE)	guidelines	

5. Why Thorium? India’s Strategic Advantage 
a.	Resource	Availability	

• India	holds	about	25%	of	global	thorium	reserves,	mostly	in:	
o Kerala’s	monazite	sands	
o Tamil	Nadu	and	Odisha	coasts	

b.	Energy	Independence	

• Reduces	dependence	on	imported	uranium	
• Offers	a	secure	and	long-term	fuel	supply,	supporting	Atmanirbhar	Bharat	in	energy	

c.	Cleaner	Nuclear	Technology	

• Less	radioactive	waste	compared	to	uranium-based	reactors	
• Lower	risk	of	nuclear	proliferation	(U-233	is	harder	to	weaponize)	

d.	Decentralised	Power	Distribution	

• Can	supply	power	to	rural,	island,	or	isolated	communities	
• Reduces	transmission	losses	in	long-distance	power	delivery	
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e.	Make	in	India	&	Technological	Sovereignty	

• Aligns	with	‘Make	in	India’	and	indigenous	R&D	in	clean	energy	
• Encourages	Indian	states	to	become	active	players	in	energy	transformation	

6. Limitations and Challenges 
Challenge	 Details	

No	Operational	SMR	Yet	 Thorium-SMRs	are	still	in	R&D	phase	globally;	no	commercial	deployment	
Jurisdiction	Issue	 Nuclear	energy	is	a	Union	subject;	states	need	Centre’s	clearance	for	execution	
High	Capital	Cost	 Initial	investment	in	infrastructure	and	safety	systems	is	very	high	
Weak	Thorium	Fuel	Cycle	Infra	 India	still	lacks	commercial-scale	thorium	reprocessing	capabilities	
Public	Perception	 Past	nuclear	incidents	(e.g.,	Fukushima,	Chernobyl)	cause	resistance	and	fear	among	communities	

7. Comparative Insight: SMRs vs Conventional Reactors 
Parameter	 SMR	 Traditional	Reactor	

Size	 Small	(≤300	MWe)	 Large	(>700	MWe)	
Fuel	 Can	use	Thorium/Uranium	 Mostly	Uranium	
Deployment	 Modular,	quick	setup	 Requires	large,	fixed	sites	
Cooling	Needs	 Lower	water	requirement	 Higher	water	consumption	
Safety	 Passive	systems	 Active	systems,	higher	risk	
Waste	Output	 Less	radioactive	waste	 More	high-level	waste	

8. Way Forward: Strategic and Policy Measures 
a.	Regulatory	Framework	

• Centre	needs	to	establish	protocols	for	state	participation	in	nuclear	initiatives.	
• Encourage	public-private	partnerships	in	SMR	development.	

b.	Technology	Development	

• Accelerate	R&D	through	Bhabha	Atomic	Research	Centre	(BARC)	and	IITs.	
• Collaborate	with	international	agencies	like	IAEA	and	partner	countries	(e.g.,	USA,	France,	Russia).	

c.	Public	Awareness	

• Run	community	outreach	programs	on	nuclear	safety	and	clean	energy	benefits.	
• Highlight	the	non-weapon	nature	and	cleaner	byproducts	of	thorium-based	SMRs.	

d.	Pilot	Projects	and	Testing	

• Begin	with	controlled	experimental	SMR	installations.	
• Use	Maharashtra’s	MoU	as	a	template	for	other	states	to	explore	partnerships.	

9. Conclusion: A Quiet Nuclear Revolution 
• Maharashtra’s	initiative	reflects	a	bold	move	towards	next-generation	nuclear	energy,	powered	by	India’s	thorium	wealth.	
• If	supported	by	robust	central-state	cooperation,	this	could	mark	a	new	era	of	modular,	clean,	and	safe	nuclear	power	tailored	to	

India’s	decentralised	energy	needs.	
• The	future	of	India's	energy	security	may	very	well	lie	in	the	glow	of	thorium.	

3D Printing 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	&	Technology:	Emerging	technologies,	applications,	and	challenges	
✅	GS	Paper	2	–	Governance	&	Infrastructure:	Innovation	in	public	service	delivery,	sustainable	development	
✅	Essay	Paper:	Technological	transformation,	Industry	4.0,	Future	of	infrastructure	

1. Context: World's First 3D-Printed Train Station Unveiled in Japan 
• The	West	Japan	Railway	Company	has	unveiled	the	first-ever	3D-printed	train	station—Hatsushima	Stationin	Arida	city,	completed	in	

under	six	hours.	
• This	achievement	showcases	the	potential	of	3D	printing	in	rapid	infrastructure	development,	with	implications	for	urban	planning,	

disaster	relief,	and	sustainable	construction.	
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2. What is 3D Printing? 
3D	Printing,	also	known	as	Additive	Manufacturing,	is	a	technique	that	creates	three-dimensional	physical	objects	by	layering	materials	based	
on	a	digital	model.	

Feature	 Details	
Principle	 Additive	process	–	adds	material	layer	by	layer,	unlike	subtractive	methods	(e.g.,	milling)	
Core	Advantage	 Enables	complex	designs,	customization,	and	minimal	material	waste	
Fields	of	Application	 • Healthcare	(prosthetics,	implants)	

• Aerospace	&	Automotive	(engine	parts)	
• Construction	(modular	housing,	bridges)	
• Education	and	Prototyping	

3. How 3D Printing Works: Step-by-Step Process 
Step	 Description	

Designing	 A	3D	model	is	created	using	CAD	software	and	saved	in	formats	like	.STL	or	.OBJ	
Slicing	 Software	divides	the	model	into	hundreds	or	thousands	of	horizontal	layers	
Printing	 Material	is	deposited	layer-by-layer,	solidifying	rapidly	to	form	the	object	
Post-Processing	 Includes	curing,	sanding,	painting,	or	assembly	(if	printed	in	parts)	

4. Major 3D Printing Technologies 
Technology	 Description	 Applications	

Fused	Deposition	Modelling	(FDM)	 Melts	thermoplastic	filament	and	extrudes	it	 Prototypes,	models,	consumer	goods	
Selective	Laser	Sintering	(SLS)	 Uses	laser	to	fuse	powdered	material	 Industrial	components,	functional	parts	
Direct	Metal	Laser	Sintering	(DMLS)	 Laser-melts	metal	powders	into	solid	forms	 Aerospace,	medical	implants,	precision	tools	
Material	Jetting	 Jets	photopolymer	droplets,	cured	by	UV	light	 Detailed,	colorful	models	and	prototypes	

5. Advantages of 3D Printing 
Benefit	 Details	

Customization	 Enables	tailor-made	solutions	in	medicine	and	design	
Speed	 Reduces	production	time	significantly—e.g.,	Japan’s	6-hour	station	build	
Cost	Efficiency	 Minimal	material	wastage	and	lower	tooling	costs	
Design	Freedom	 Complex	geometries	that	are	impossible	with	traditional	methods	

6. Limitations of 3D Printing 
Limitation	 Explanation	

Material	Constraints	 Only	specific	plastics,	composites,	and	metals	compatible	with	each	printer	
Size	Limitations	 Large	objects	must	be	printed	in	sections	and	assembled	later	
Structural	Weakness	 Layer	bonding	may	cause	weak	joints	or	delamination	under	stress	
IP	&	Counterfeit	Risks	 Easy	sharing	of	digital	models	increases	intellectual	property	theft	potential	

7. Global and Indian Use Cases 
Country/Project	 Application	
Japan	 3D-printed	train	station	in	Arida	–	modular	public	infrastructure	
Netherlands	 3D-printed	steel	pedestrian	bridge	in	Amsterdam	
India	 • IIT	Madras	developed	3D-printed	house	in	5	days	

• TVASTA	Manufacturing	building	disaster-resilient	structures	using	3D	concrete	printing	

8. Potential Applications in India 
Sector	 Use	Case	

Housing	 Affordable	and	rapid	housing	under	PM	Awas	Yojana	
Healthcare	 Customized	orthopedic	implants,	dental	prosthetics	
Defence	 Indigenous	manufacturing	of	aerospace-grade	components	
Disaster	Relief	 Quick	shelters	in	flood	or	earthquake-hit	zones	

9. Conclusion: A Technological Leap with Transformative Potential 
The	rise	of	3D	printing	reflects	a	paradigm	shift	in	manufacturing	and	infrastructure,	offering	speed,	precision,	and	sustainability.	With	policy	
support	and	investment	in	R&D,	India	can	harness	this	technology	for	affordable	housing,	smart	infrastructure,	and	self-reliant	
manufacturing	under	Make	in	India.	

“3D	printing	is	not	just	a	tool;	it	is	a	gateway	to	democratizing	innovation.”	
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De-Extinction of the Dire Wolf 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	&	Technology:	Biotechnology,	Genetic	Engineering,	Conservation	technologies	
✅	GS	Paper	3	–	Environment:	Biodiversity	conservation,	Climate	resilience	
✅	Essay	Paper:	Ethics	and	future	of	science,	Man	vs	Nature,	Technology	in	biodiversity	revival	

1. Context: First-Ever Attempt at De-Extinction of the Dire Wolf 
In	a	pioneering	breakthrough,	Colossal	Biosciences,	a	U.S.-based	biotech	firm,	announced	the	birth	of	three	genetically	engineered	wolf	pups,	
marking	the	world’s	first	experimental	step	toward	the	de-extinction	of	the	long-extinct	dire	wolf	—	a	predator	that	vanished	over	12,500	years	
ago.	

2. What is De-Extinction? 
De-extinction	is	a	biotechnological	process	aimed	at	reviving	extinct	species	through	genetic	engineering,	cloning,	and	synthetic	biology.	

✅	Techniques	Used:	

• CRISPR-Cas9	for	precise	gene	editing	
• Ancient	DNA	extraction	from	fossils	
• Synthetic	biology	to	recreate	missing	genes	
• Cloning	or	cross-species	surrogacy	using	related	modern	species	

✅	Applications:	

Area	 Benefits	
Biodiversity	Restoration	 Reintroduce	extinct	species	to	restore	ecological	balance	
Scientific	Research	 Insights	into	evolution,	adaptation,	and	genetic	resilience	
Climate	Adaptation	 Use	species	adapted	to	extreme	environments	(e.g.,	woolly	mammoth	for	Arctic	rewilding)	
Public	Engagement	 Enhances	interest	in	conservation	science	and	ethics	

3. About the Dire Wolf (Aenocyon dirus) 
Feature	 Details	

Time	Period	 Lived	during	the	Pleistocene	Epoch	in	North	America	
Extinction	 Disappeared	around	12,500	years	ago	
Habitat	 Grasslands,	woodlands,	and	glacial	regions	
Role	 Apex	predator	with	an	important	role	in	maintaining	megafauna	balance	

✅	Key	Characteristics:	

• Heavier	Build:	More	muscular	than	modern	grey	wolves	(Canis	lupus)	
• Larger	Skull	&	Bite	Force:	Evolved	to	hunt	large	prey	like	bison,	horses,	and	camels	
• Social	Behaviour:	Believed	to	be	pack	hunters,	showing	complex	social	dynamics	
• Appearance:	Likely	had	light	or	white	fur,	suited	to	Ice	Age	conditions	

4. How Were the Dire Wolf-Like Pups Created? 
• DNA	from	dire	wolf	fossils	was	sequenced	and	reconstructed	
• Genes	related	to	size,	skull	structure,	and	fur	color	were	edited	into	embryos	of	modern	wolf	relatives	
• Embryos	implanted	into	canine	surrogates,	leading	to	live	births	
• Result:	Hybrid	wolf	pups	with	dire	wolf	traits	—	not	identical	clones,	but	functionally	representative	prototypes	

5. Significance of the Experiment 
Domain	 Contribution	

Scientific	Innovation	 First	functional	demonstration	of	applied	de-extinction	genetics	
Conservation	Science	 Could	inform	reintroduction	strategies	for	near-extinct	species	
Genomic	Research	 Enhances	our	capacity	to	work	with	ancient	and	degraded	DNA	
Ethical	Dialogue	 Raises	global	debate	on	human	control	over	extinction	and	natural	balance	

6. Challenges and Ethical Concerns 
Challenge	 Concern	

Incomplete	Genomic	Recovery	 Ancient	DNA	is	often	fragmented	and	contaminated	
Ecological	Impact	 Reintroducing	apex	predators	may	disrupt	current	ecosystems	
Animal	Welfare	 Use	of	surrogate	animals	and	experimental	births	raises	ethical	issues	
Biosecurity	 Risks	of	synthetic	species	escaping	controlled	environments	
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Slippery	Slope	 Could	lead	to	misuse	in	reviving	controversial	or	non-beneficial	species	
6. Global Relevance and Indian Context 
7. Aspect Application 

Global Initiatives 
• Woolly mammoth revival – aimed at Arctic permafrost restoration 
• Passenger pigeon rewilding – supports forest ecology in North America  
• Tasmanian tiger cloning – in Australia 

India’s Conservation Priorities 

While de-extinction is not yet a national priority, related technologies can:  
• Assist in DNA barcoding of endangered species  
• Restore lost genetic diversity in fragmented wildlife populations  
• Complement conservation breeding programs like those for the Great Indian Bustardand Asiatic Lion 

 
8. Conclusion: Towards a Genetically Informed Future for Conservation 
The	de-extinction	of	the	dire	wolf	is	a	landmark	in	synthetic	biology,	offering	exciting	possibilities	and	daunting	challenges.	As	science	ventures	
into	redefining	the	boundaries	of	life	and	extinction,	the	key	lies	in	ensuring	that	such	advances	are	aligned	with	ethical	standards,	ecological	
balance,	and	global	conservation	priorities.	

"Extinction	may	no	longer	be	forever,	but	resurrection	must	be	wise."	

The Science of Mirrors – Exploring Light, Electrons, and Quantum Insights 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	and	Technology:	Basics	of	optics,	material	science,	and	quantum	mechanics	
✅	GS	Paper	1	–	Art	&	Culture	(Optional	relevance):	Use	of	mirrors	in	architecture,	design,	and	ancient	technologies	
✅	Essay	Paper:	Scientific	temper,	curiosity	and	modern	science	in	daily	life	

1. Context: Mirror Science Explained During the International Year of Quantum Science 2025 
As	part	of	the	International	Year	of	Quantum	Science	and	Technology,	an	IIT	Kanpur	physicist	explained	the	quantum	and	optical	
principles	behind	mirrors,	linking	daily	life	observations	to	the	100-year	journey	of	quantum	mechanics.	

2. What is a Mirror? 
• A	mirror	is	a	smooth	surface	that	reflects	a	large	proportion	of	incident	light,	allowing	the	formation	of	clear	virtual	images.	
• It	functions	based	on	the	principle	of	specular	reflection,	where	light	rays	bounce	back	at	predictable	angles,	creating	visible	images.	

3. Structure and Composition of a Mirror 
Component	 Function	

Transparent	Glass	(Front	layer)	 Acts	as	a	protective	medium	for	the	metallic	reflective	surface	
Metallic	Coating	(Back	layer)	 Made	of	silver	or	aluminium,	responsible	for	reflecting	light	
Protective	Coating	(Optional)	 Applied	behind	the	metal	to	prevent	oxidation	or	wear	

4.	How	Does	a	Mirror	Work?	

✅	Laws	of	Reflection	

• Law	of	Reflection:	Angle	of	incidence	=	angle	of	reflection	
• Applicable	to	plane	and	curved	mirrors	alike	

✅	Types	of	Reflection	

Type	 Description	
Specular	Reflection	 Occurs	on	smooth	surfaces	(like	mirrors);	maintains	image	clarity	
Diffuse	Reflection	 Occurs	on	rough	surfaces;	scatters	light	in	various	directions	

✅	Role	of	Electrons	in	Metals	

• Metals	have	free	electrons	that	oscillate	when	light	hits	them,	re-emitting	the	light	in	a	consistent	direction.	
• This	uniform	re-radiation	enables	mirror-like	clarity	and	sharp	virtual	image	formation.	

✅	Virtual	Image	Formation	

• Virtual	Image:	The	image	appears	behind	the	mirror,	where	reflected	rays	seem	to	diverge	from.	
• It	cannot	be	captured	on	a	screen	but	is	visible	to	the	observer's	eyes.	
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✅	Front-Back	Reversal	

• Mirrors	do	not	swap	left-right	(as	commonly	assumed),	but	reverse	depth	(front	and	back).	
• The	image	appears	as	if	it	were	rotated	along	the	axis	perpendicular	to	the	mirror’s	surface,	similar	to	a	rubber	stamp	impression.	

5. Limitations of Mirrors 
Limitation	 Explanation	

No	Visibility	Behind	Mirror	 Mirrors	only	reflect	what's	in	front;	they	offer	no	transparency	or	data	from	behind	
No	True	Depth	Perception	 Objects	appear	at	equal	distance	behind	the	mirror,	lacking	real-world	depth	cues	
Dependent	on	Light	Source	 Mirrors	cannot	reflect	in	complete	darkness,	as	they	rely	on	incident	light	

6. Quantum Insights and Everyday Optics 
• The	mirror’s	functioning	depends	on	quantum-level	electron	behaviour,	making	it	a	practical	application	of	quantum	mechanics.	
• Mirrors	serve	as	a	simple	way	to	introduce	wave-particle	duality,	electromagnetic	interactions,	and	material	properties	in	physics	

education.	

7. Relevance of Mirrors Beyond Physics 
Field	 Application	

Architecture	&	Art	 Use	of	mirrors	in	palaces	(e.g.,	Sheesh	Mahal),	museums,	and	optical	illusions	
Medical	Technology	 Surgical	tools,	telescopes,	endoscopy,	and	microscopes	use	precision	mirrors	
Astronomy	 High-quality	mirrors	form	the	heart	of	space	telescopes	like	Hubble	
Quantum	Research	 Optical	mirrors	are	used	in	interferometers	and	quantum	optics	labs	for	light	trapping	and	measurement	

8. Conclusion: Reflecting Deeper Truths through Mirrors 
The	humble	mirror,	a	daily	object,	is	a	gateway	into	the	fundamentals	of	light,	electron	behaviour,	and	quantum	mechanics.	As	we	
commemorate	100	years	of	quantum	science	in	2025,	the	mirror	exemplifies	how	science	blends	with	simplicity,	helping	us	observe,	measure,	
and	understand	the	complexities	of	the	universe—all	by	just	looking	into	a	reflection.	

“What	the	mirror	reflects	is	not	just	our	image,	but	the	elegance	of	nature’s	laws	at	play.”	

CAPTCHA Systems 
📌	Syllabus	Mapping:	
✅	GS	Paper	3	–	Science	&	Technology:	Cybersecurity,	Emerging	technologies,	Artificial	Intelligence	
✅	GS	Paper	2	–	Governance:	Digital	inclusion,	Access	to	public	services	

1. Context: CAPTCHA in the Age of AI-Driven Bots 
With	the	rise	in	automated	bot	attacks	and	increasing	cybersecurity	breaches,	CAPTCHA	systems	are	once	again	under	scrutiny	for	
their	effectiveness	and	accessibility	in	safeguarding	digital	spaces.	

2. What is CAPTCHA? 
• Full	Form:	Completely	Automated	Public	Turing	test	to	tell	Computers	and	Humans	Apart.	
• Function:	A	challenge-response	mechanism	to	differentiate	humans	from	bots.	
• Origin:	Introduced	in	the	early	2000s	as	a	Turing	test	for	the	internet.	

3. How Do CAPTCHA Systems Work? 
Type	 Functionality	 Example	

Text-based	CAPTCHA	 Distorted	alphanumeric	characters	that	users	must	decipher	 “Type	the	letters	you	see”	
Image-based	CAPTCHA	 Selecting	images	that	match	a	specific	prompt	 “Click	all	traffic	lights”	
Audio	CAPTCHA	 Plays	numbers/words	for	visually	impaired	users	 Speech-to-text	input	
reCAPTCHA	v1	&	v2	 Uses	scanned	text/images	to	verify	users	and	help	digitize	books	 Google's	reCAPTCHA	
Invisible	reCAPTCHA	
v3	

Analyzes	mouse	movement,	click	patterns,	and	user	behavior	without	user	
interaction	

Seamless	backend	
verification	

4. Significance of CAPTCHA Systems 
✅	Cybersecurity	Safeguard:	Blocks	automated	bots	from	spamming	forms,	creating	fake	accounts,	or	scraping	content.	

✅	Protects	Web	Infrastructure:	Secures	login	pages,	payment	portals,	password	recovery	systems	from	brute-force	or	phishing	attacks.	

✅	Supports	AI	Training	(in	earlier	versions):	reCAPTCHA	helped	digitize	books	and	train	AI	in	image	recognition.	

✅	Widespread	Adoption:	Integrated	into	Google,	Facebook,	e-commerce,	and	government	platforms	for	user	verification.	
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5. Limitations and Criticisms 
Concern	 Explanation	

Accessibility	 Difficult	for	visually	or	hearing	impaired	users.	
User	Frustration	 Increases	friction	in	user	experience,	especially	on	mobile	devices.	
AI	Bypass	Capabilities	 Sophisticated	bots	using	ML	can	now	bypass	basic	CAPTCHA	puzzles.	
Privacy	Concerns	 Behavioral	tracking	in	invisible	CAPTCHA	versions	raises	questions	on	user	data	usage.	
Digital	Divide	 Low	digital	literacy	or	poor	internet	speeds	make	CAPTCHAs	harder	in	rural	and	semi-urban	areas.	

🔍	In	a	recent	2023	study,	over	30%	of	CAPTCHAs	were	solved	correctly	by	AI	bots	trained	on	large	visual	datasets.	

6. Alternatives and Emerging Technologies 
Alternative	 Key	Feature	

Biometric	Authentication	 Uses	fingerprints,	facial	recognition	–	more	secure	but	requires	hardware.	
Multi-Factor	Authentication	(MFA)	 Combines	OTP,	biometrics,	or	app-based	approval.	
Device	Fingerprinting	 Tracks	unique	device	characteristics	to	identify	bots.	
Behavioral	Biometrics	 Tracks	typing	rhythm,	mouse	movement	for	real-time	identity	confirmation.	

7. Way Forward for CAPTCHA Systems 
🔹	Inclusive	Design:	Develop	voice-based	CAPTCHAs	and	keyboard-navigable	image	CAPTCHAs	for	users	with	disabilities.	

🔹	AI-Resilient	Models:	Use	adaptive	CAPTCHAs	that	respond	to	bot	sophistication	in	real-time.	

🔹	Frictionless	Verification:	Combine	CAPTCHA	with	risk	assessment	engines	that	evaluate	user	history,	IP	behavior,	and	session	integrity.	

🔹	Public	Awareness:	Educate	users	on	the	need	for	CAPTCHA	and	how	to	use	them	efficiently,	especially	in	rural	or	elderly	populations.	

8. Conclusion 
CAPTCHA	systems	remain	a	crucial	front-line	defense	in	digital	environments.	However,	with	the	rise	of	AI-powered	bots	and	growing	demand	
for	accessibility,	it	is	imperative	to	reimagine	these	systems	for	the	future.	Balancing	security,	inclusivity,	and	ease	of	access	will	define	the	next	
generation	of	human	verification	technologies.	

“The	test	of	any	secure	system	is	not	just	how	well	it	keeps	intruders	out,	but	how	easily	it	lets	the	rightful	user	in.”	

 


