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POLITY		
Constitutional Morality: Ethical Compass for Democratic Governance	
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	Polity	and	Governance:	Constitutional	features,	values,	and	interpretation	by	the	Supreme	Court	
✅	GS	Paper	IV	–	Ethics,	Integrity	and	Aptitude:	Values	and	ethics	in	public	life,	moral	thinkers,	ethical	principles	in	governance	
✅	GS	Paper	I	–	Indian	Society:	Social	empowerment,	communalism,	regionalism,	secularism	

Introduction 
Dr.	B.R.	Ambedkar,	the	principal	architect	of	the	Indian	Constitution,	envisioned	“Constitutional	Morality”	as	a	moral	compass	for	governance	and	
citizenship	in	a	pluralistic	democracy.	He	believed	that	political	democracy	can	survive	only	when	it	is	infused	with	constitutional	morality	—	a	
cultivated	habit	of	respecting	constitutional	principles	beyond	mere	legal	compliance.	

In	modern	India,	where	social	inequalities,	discrimination,	and	intolerance	persist,	constitutional	morality	serves	as	a	powerful	instrument	to	
combat	social	evils,	ensuring	that	justice,	liberty,	and	equality	are	not	just	ideals	but	living	realities.	

Understanding Constitutional Morality 
Meaning	and	Essence	

• Constitutional	Morality	means	adherence	not	just	to	the	letter	of	the	Constitution,	but	to	its	spirit	and	underlying	values.	
• It	demands	respect	for	democratic	ethos,	individual	dignity,	and	institutional	integrity.	
• It	promotes	a	balance	between	freedom	and	restraint,	ensuring	that	citizens	can	question	authority	without	undermining	constitutional	

order.	

Philosophical	Foundation	

• The	idea	was	first	elaborated	by	British	historian	George	Grote,	who	described	it	as	the	“habits	of	mind”necessary	for	a	democracy	to	
function	—	obedience	to	constitutional	processes,	along	with	freedom	to	criticize	authorities.	

• Ambedkar	emphasized	that	constitutional	morality	is	not	a	natural	sentiment,	but	must	be	cultivated	through	education,	civic	
consciousness,	and	public	ethics.	

Constitutional Embedding 
Elements	of	constitutional	morality	are	reflected	across	multiple	provisions:	

Constitutional	Component	 Articles	/	Principles	Involved	 Purpose	
Fundamental	Rights	 Articles	12–35	 Uphold	equality,	liberty,	and	dignity	
Directive	Principles	of	State	Policy	
(DPSPs)	

Articles	36–51	 Guide	state	policies	towards	justice	and	welfare	

Preamble	 Justice,	Liberty,	Equality,	
Fraternity	

Represents	the	moral	and	philosophical	soul	of	the	
Constitution	

Fundamental	Duties	 Article	51-A	 Encourage	responsible	citizenship	and	collective	morality	

Together,	they	form	the	ethical	architecture	of	Indian	democracy,	balancing	rights	with	duties	and	freedoms	with	accountability.	

Significance of Constitutional Morality 
• Upholds	Rule	of	Law:	Ensures	actions	of	state	and	citizens	conform	to	constitutional	values,	not	personal	or	majoritarian	preferences.	
• Protects	Minorities:	Serves	as	a	safeguard	against	tyranny	of	the	majority	and	arbitrary	state	action.	
• Promotes	Social	Justice:	Enables	transformative	constitutionalism	—	using	law	as	a	tool	to	bring	equity	and	inclusion.	
• Strengthens	Institutions:	Encourages	public	officials	to	act	within	the	bounds	of	constitutional	propriety.	
• Bridges	Legal	and	Ethical	Governance:	Encourages	a	culture	of	reason,	debate,	and	tolerance	in	public	life.	

Judicial Interpretation: Constitutional Morality as a Catalyst for Social Reform 
The	Supreme	Court	of	India	has	invoked	the	principle	of	constitutional	morality	in	several	landmark	judgments	to	dismantle	regressive	norms	and	
advance	social	justice:	
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1.	Gender	Equality	

• Indian	Young	Lawyers	Association	v.	State	of	Kerala	(2018)	
The	Sabarimala	judgment	struck	down	the	practice	prohibiting	menstruating	women	from	entering	the	temple,	declaring	it	unconstitutional.	
➤	Significance:	Affirmed	equality	and	dignity	over	patriarchal	customs,	emphasizing	constitutional	morality	over	religious	morality.	

2.	Right	to	Privacy	

• K.S.	Puttaswamy	v.	Union	of	India	(2018)	
Recognized	right	to	privacy	as	an	intrinsic	part	of	right	to	life	and	liberty	(Article	21).	
➤	Significance:	Reinforced	individual	autonomy,	dignity,	and	liberty	as	constitutional	values	central	to	democratic	governance.	

3.	LGBTQ+	Rights	

• Navtej	Singh	Johar	v.	Union	of	India	(2018)	
Decriminalized	homosexuality	by	striking	down	Section	377	of	IPC,	declaring	that	constitutional	morality	must	prevail	over	societal	
morality.	
➤	Significance:	Expanded	the	moral	universe	of	the	Constitution	to	embrace	diversity	and	inclusivity.	

4.	Gender	Neutrality	in	Law	

• Joseph	Shine	v.	Union	of	India	(2018)	
Decriminalized	adultery	(Section	497	IPC),	holding	that	the	law	violated	equality	and	personal	liberty.	
➤	Significance:	Promoted	gender	parity	and	autonomy	in	marital	relationships.	

Constitutional Morality and Social Transformation 
Dimension	 Role	of	Constitutional	Morality	

Gender	Justice	 Ensures	equality	and	dignity	for	women	and	marginalized	genders	
Freedom	of	Expression	 Encourages	dissent	within	democratic	frameworks	
Secularism	 Prevents	religious	domination	in	public	life	
Social	Inclusion	 Protects	Dalits,	minorities,	and	vulnerable	groups	
Ethical	Governance	 Upholds	integrity	and	accountability	in	public	institutions	

Broader Contemporary Relevance 
• Rise	of	Majoritarianism:	Reinforces	pluralism	and	tolerance	amid	political	polarization.	
• Digital	Ethics:	Guides	responsible	state	surveillance	in	the	era	of	data	privacy.	
• Civil	Society	Movements:	Provides	constitutional	legitimacy	to	peaceful	protests	and	social	reform	campaigns.	
• Public	Administration:	Encourages	civil	servants	to	act	with	integrity,	fairness,	and	constitutional	sensitivity.	

Conclusion 
Constitutional	morality	is	not	merely	a	legal	doctrine	but	a	moral	compass	guiding	India’s	democratic	journey.	It	safeguards	individual	liberty,	
ensures	social	justice,	and	transforms	the	Constitution	into	a	living	instrument	of	change.	
As	Dr.	Ambedkar	cautioned,	“Without	constitutional	morality,	the	structure	of	democracy	will	collapse.”	
Hence,	fostering	this	moral	consciousness	through	education,	institutions,	and	civic	participation	remains	essential	to	combat	social	evils	and	
uphold	constitutional	ideals.	

Mains Practice Question 
Q.	“Constitutional	Morality	acts	as	a	safeguard	against	social	injustice	and	majoritarian	impulses.”	Discuss	its	significance	in	strengthening	
democracy	and	promoting	social	reform	in	India.	(250	words)	

Appointment of CJI: Process, Conventions, and Constitutional Basis 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Polity	and	Governance:	Structure,	Organization,	and	Functioning	of	the	Judiciary	
✅	GS	Paper	II	–	Separation	of	Powers,	Constitutional	Offices,	and	Judicial	Independence	

Introduction 
In	accordance	with	Article	124	of	the	Constitution	of	India,	the	President	of	India	has	appointed	Justice	Surya	Kantas	the	53rd	Chief	Justice	of	
India	(CJI),	succeeding	Justice	B.R.	Gavai.	
The	office	of	the	Chief	Justice	of	India,	being	the	head	of	the	Indian	judiciary	and	Supreme	Court,	symbolizes	the	independence,	integrity,	and	
constitutional	guardianship	of	the	judicial	system.	
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While	the	Constitution	lays	down	the	formal	procedure	for	appointment,	the	process	also	relies	heavily	on	long-standing	judicial	
conventions	and	executive-judiciary	coordination.	

Constitutional Basis: Article 124 
Provision	 Key	Features	
Article	
124(2)	

The	President	shall	appoint	every	judge	of	the	Supreme	Court	after	consultation	with	such	judges	as	he	deems	necessary.	In	the	case	
of	the	Chief	Justice	of	India,	the	President	shall	consult	such	judges	of	the	Supreme	Court	and	High	Courts	as	deemed	necessary.	

Tenure	 The	CJI	holds	office	until	the	age	of	65	years.	
Oath	of	
Office	

Administered	by	the	President	of	India,	as	per	Third	Schedule.	

Although	the	text	of	Article	124	vests	discretion	in	the	President,	judicial	conventions	and	Supreme	Court	precedentshave	ensured	that	the	
process	remains	guided	by	institutional	seniority	and	judicial	independence.	

Process of Appointment of the Chief Justice of India 
1.	Initiation	by	the	Law	Ministry	

• The	Union	Ministry	of	Law	and	Justice	initiates	the	process	one	month	before	the	incumbent	CJI’s	retirement.	
• It	seeks	a	recommendation	from	the	outgoing	CJI	for	the	appointment	of	the	next	Chief	Justice.	

2.	Recommendation	by	the	Outgoing	CJI	

• By	convention,	the	senior-most	judge	of	the	Supreme	Court,	in	terms	of	appointment	date,	is	recommended	for	the	position.	
• The	recommendation	is	sent	to	the	Union	Minister	of	Law	and	Justice,	who	forwards	it	to	the	Prime	Minister.	

3.	Executive	Approval	

• The	Prime	Minister	advises	the	President	of	India,	who	then	formally	appoints	the	recommended	judge	as	the	next	Chief	Justice	of	India.	

4.	Oath	of	Office	

• The	appointed	CJI	is	administered	the	oath	of	office	by	the	President,	marking	the	formal	assumption	of	duties.	

Convention of Seniority: Practice and Exceptions 
Principle	 Explanation	

Convention	of	
Seniority	

The	senior-most	judge	of	the	Supreme	Court	is	appointed	as	the	CJI,	ensuring	continuity,	predictability,	and	respect	for	judicial	
hierarchy.	

Objective	 To	uphold	judicial	independence,	prevent	executive	interference,	and	avoid	politicisation	of	appointments.	
Historical	
Deviations	

The	seniority	convention	was	breached	thrice—in	1973	(Justice	A.N.	Ray),	1977	(Justice	M.H.	Beg),	and	1983	(Justice	Y.V.	
Chandrachud)—all	of	which	were	controversial	and	viewed	as	executive	attempts	to	influence	the	judiciary.	

🔹	Justice	A.N.	Ray’s	supersession	of	three	senior	judges	in	1973	(post-Kesavananda	Bharati	case)	is	regarded	as	a	turning	point,	leading	to	the	
establishment	of	the	collegium	system	in	later	decades	to	protect	judicial	independence.	

Roles and Powers of the Chief Justice of India 
Dimension	 Functions	and	Responsibilities	

Judicial	Leadership	 Heads	the	Supreme	Court	and	presides	over	Constitution	Benches	dealing	with	vital	questions	of	law.	
Administrative	Authority	 Allocates	cases,	constitutes	benches,	and	supervises	judicial	administration.	
Collegium	Head	 Leads	the	Supreme	Court	Collegium	responsible	for	appointment	and	transfer	of	judges	to	higher	judiciary.	
Advisory	Role	 Consulted	by	the	President	under	Article	143	(Advisory	Jurisdiction)	on	constitutional	matters.	
Institutional	Reforms	 Oversees	court	digitisation,	case	backlog	management,	and	reforms	in	judicial	infrastructure.	

Judicial Independence and the Appointment Process 
The	process	reflects	a	delicate	balance	between	executive	consultation	and	judicial	primacy.	
The	Supreme	Court	Advocates-on-Record	Association	v.	Union	of	India	(1993)	and	In	re:	Presidential	Reference	(1998)	judgments	reaffirmed	
that	judicial	appointments	must	be	made	on	the	advice	of	the	judiciary	(collegium)	to	safeguard	independence.	

“The	independence	of	the	judiciary	is	the	basic	feature	of	the	Constitution.”	–	Supreme	Court	in	the	Second	Judges	Case	(1993)	

Thus,	while	the	President	formally	appoints	the	CJI,	the	recommendation	emanates	from	within	the	judiciary,	maintaining	institutional	
autonomy.	
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Contemporary Relevance 
• The	appointment	of	Justice	Surya	Kant	as	the	53rd	CJI	follows	the	convention	of	seniority,	reflecting	the	maturity	of	India’s	judicial	

institution.	
• The	CJI’s	role	today	extends	beyond	adjudication	—	encompassing	judicial	reforms,	AI-based	court	management,	and	strengthening	public	

trust	in	justice	delivery.	
• It	comes	at	a	time	when	India’s	judiciary	faces	challenges	of	case	pendency,	technological	adaptation,	and	public	accountability.	

Way Forward 
1. Codify	the	Appointment	Process:	

Establish	a	transparent	procedure—possibly	under	a	National	Judicial	Commission—without	undermining	judicial	independence.	
2. Ensure	Institutional	Continuity:	

Encourage	long-term	tenures	for	CJIs	to	enable	sustained	judicial	reform	agendas.	
3. Enhance	Diversity	in	Higher	Judiciary:	

Foster	representation	across	regions,	gender,	and	professional	backgrounds.	
4. Public	Disclosure	of	Collegium	Deliberations:	

Promote	transparency	and	public	trust	in	the	appointment	process.	

Conclusion 
The	appointment	of	the	Chief	Justice	of	India	is	not	merely	an	administrative	formality	but	a	constitutional	cornerstoneensuring	
the	independence	and	continuity	of	the	judiciary.	
The	selection	of	Justice	Surya	Kant	as	the	53rd	CJI	reinforces	the	seniority	convention	and	institutional	balance	between	the	executive	and	
judiciary.	
As	the	guardian	of	the	Constitution,	the	CJI’s	leadership	remains	central	to	upholding	rule	of	law,	judicial	accountability,	and	democratic	
integrity	in	India.	

Mains Practice Question: 
“Discuss	the	constitutional	provisions	and	conventions	governing	the	appointment	of	the	Chief	Justice	of	India.	How	do	these	mechanisms	
ensure	the	independence	of	the	judiciary	while	maintaining	executive	accountability?”	

India’s Quasi-Federalism: Challenges and Contemporary Balance	
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Polity	and	Governance:	Federalism,	Centre–State	Relations,	Devolution	of	Powers	
✅	GS	Paper	II	–	Governance:	Role	of	Institutions	like	GST	Council,	NITI	Aayog,	and	Inter-State	Mechanisms	

Introduction 
India’s	federal	design	has	often	been	described	as	“quasi-federal”	—	combining	elements	of	both	federalism	and	unitarism.	
The	Constitution’s	framers,	led	by	Dr.	B.	R.	Ambedkar,	envisioned	a	strong	Centre	while	allowing	autonomy	to	States,	creating	a	system	
of	“cooperative	federalism	with	unitary	bias”.	
In	recent	years,	however,	this	balance	has	come	under	strain	due	to	fiscal	centralisation,	administrative	overreach,	and	political	divergences,	
testing	the	resilience	of	India’s	federal	compact.	

Institutions	like	the	GST	Council	and	NITI	Aayog	remain	crucial	in	preserving	the	spirit	of	“shared	rule	with	self-rule”—	the	very	foundation	of	India’s	
federal	democracy.	

India’s Federal Design: Constitutional Framework and Rationale 
India’s	Constitution,	while	federal	in	structure,	was	crafted	with	unitary	features	to	ensure	national	unity	in	a	diverse	polity.	
According	to	K.	C.	Wheare,	the	Constitution	is	“quasi-federal	—	a	unitary	state	with	subsidiary	federal	features.”	

Federal Features: 
Feature	 Explanation	

Written	Constitution	 Clearly	defines	powers	and	responsibilities	of	the	Union	and	the	States.	
Dual	Polity	 Two	levels	of	governance	—	Union	and	State	governments	—	with	independent	spheres.	
Division	of	Powers	(Schedule	VII)	 Legislative	competence	distributed	through	the	Union,	State,	and	Concurrent	Lists.	
Bicameral	Legislature	 Rajya	Sabha	represents	state	interests	and	acts	as	a	check	on	Lok	Sabha	majoritarianism.	
Independent	Judiciary	 Upholds	the	supremacy	of	the	Constitution	and	resolves	Centre–State	disputes	(Article	131).	
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Unitary Features: 
Feature	 Explanation	

Strong	Centre	 The	Union	List	(97	subjects)	dominates;	Parliament’s	law	prevails	in	Concurrent	matters	(Article	
254).	

Single	Constitution	and	Citizenship	 Ensures	legal	and	civic	uniformity	across	India.	
Parliament’s	Power	over	States	 Under	Article	3,	Parliament	can	alter	state	boundaries	without	their	consent.	
Emergency	Provisions	(Articles	352–
360)	

Allow	central	takeover	of	state	functions	in	extraordinary	situations.	

All	India	Services	(AIS)	 Officers	serve	both	Centre	and	States,	ensuring	administrative	integration.	
Residuary	Powers	 Vested	in	the	Union	under	Article	248.	

Dr.	Ambedkar’s	View:	“Though	the	Constitution	is	federal	in	form,	it	is	unitary	in	spirit	when	the	occasion	demands.”	

Contemporary Challenges to India’s Federal Structure 
1.	Fiscal	Centralisation	

• GST	Implementation:	
The	Goods	and	Services	Tax	(GST),	though	a	milestone	in	fiscal	federalism,	has	constrained	state	fiscal	autonomy.	
States	depend	heavily	on	the	GST	Compensation	Fund	and	central	transfers,	leading	to	asymmetric	revenue	sharing.	

• Finance	Commission	Awards:	
Concerns	over	reduced	vertical	devolution	and	delayed	grants	have	increased	Centre–State	fiscal	tensions.	
Example:	Disputes	over	cesses	and	surcharges	(not	shareable	with	states)	which	form	nearly	20%	of	central	revenues.	

2.	Administrative	and	Political	Centralisation	

• COVID-19	Lockdown	(2020):	
Nationwide	restrictions	under	the	Disaster	Management	Act	(2005)	were	imposed	with	minimal	state	consultation,	raising	questions	
over	executive	centralisation.	

• Governor–State	Relations:	
Increasing	number	of	bills	reserved	for	Presidential	assent,	delays	in	clearance,	and	perceived	political	bias	in	gubernatorial	conduct	have	
strained	relations	in	opposition-ruled	states.	

• Use	of	Central	Agencies:	
Frequent	interventions	by	CBI,	ED,	and	NIA	in	state	matters	perceived	as	encroachment	on	state	jurisdiction.	

3.	Political	Federalism	

• Divergence	between	ruling	parties	at	the	Centre	and	States	has	weakened	the	consensus-based	federal	model.	
• Instances	of	non-cooperation	in	schemes	like	Ayushman	Bharat,	Smart	Cities	Mission,	and	PM	Gati	Shakti	reflect	fragmented	governance.	

4.	Institutional	Weakening	of	Cooperative	Mechanisms	

• The	Inter-State	Council	(Article	263)	has	met	infrequently.	
• NITI	Aayog,	though	consultative,	lacks	statutory	powers	to	enforce	recommendations,	limiting	its	impact	compared	to	the	erstwhile	Planning	

Commission.	

Institutions Promoting Cooperative Federalism 
Institution	 Function	/	Contribution	

GST	Council	(Article	279A)	 Constitutional	body	ensuring	fiscal	cooperation	between	Centre	and	States.	Decisions	are	taken	by	weighted	
voting	(75%	Centre,	25%	States),	symbolising	shared	fiscal	responsibility.	

NITI	Aayog	 Policy	think-tank	embodying	“Team	India”	spirit;	promotes	participatory	governance	and	regional	
development.	

Zonal	Councils	(States	
Reorganisation	Act,	1956)	

Platforms	for	resolving	regional	disputes	related	to	boundaries,	resources,	and	development.	

Finance	Commission	(Article	
280)	

Determines	devolution	of	taxes	and	grants-in-aid	to	strengthen	fiscal	balance.	

Recent	Example:	
The	GST	Council’s	consensus-based	model	during	the	COVID-19	fiscal	crisis	demonstrated	that	dialogue	and	cooperation	remain	viable	despite	
political	divergences.	

Judicial Pronouncements Strengthening Federalism 
Case	 Year	 Key	Principle	

State	of	West	Bengal	v.	Union	of	India	 1963	 States	have	constitutional	existence	but	the	Union	holds	greater	authority.	
S.R.	Bommai	v.	Union	of	India	 1994	 Federalism	is	part	of	the	Basic	Structure;	misuse	of	Article	356	is	subject	to	judicial	review.	
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Kuldip	Nayar	v.	Union	of	India	 2006	 Representation	of	states	in	Rajya	Sabha	ensures	federal	balance.	
Union	of	India	v.	Rajendra	N.	Shah	 2021	 Reaffirmed	states’	autonomy	in	local	governance	(related	to	97th	Amendment).	

Current Developments and Federal Tensions (2024–2025) 
Issue	 Nature	of	Strain	 Illustration	

GST	Compensation	Delay	 Fiscal	strain	 States	seeking	additional	borrowing	limits.	
Governor–CM	Conflicts	 Administrative	 Tamil	Nadu,	Kerala,	Punjab	witnessed	delayed	bill	approvals.	
Devolution	under	16th	Finance	Commission	 Fiscal	 Ongoing	debates	on	population	formula	and	resource	distribution.	
Centre’s	Role	in	Law	and	Order	 Political	 Use	of	central	agencies	in	state-level	cases	questioned	by	state	governments.	

Way Forward 
1.	Strengthen	Fiscal	Federalism	

• Rationalise	cesses	and	surcharges,	expand	state	share	in	divisible	pool.	
• Ensure	timely	GST	compensation	and	promote	state	borrowing	flexibility.	

2.	Revitalise	Institutional	Mechanisms	

• Convene	Inter-State	Council	regularly	as	a	conflict-resolution	forum.	
• Grant	statutory	backing	to	NITI	Aayog	for	stronger	Centre–State	coordination.	

3.	Political	Neutrality	and	Administrative	Fairness	

• Reform	Governor’s	office	to	function	as	an	independent	constitutional	arbiter,	not	a	political	instrument.	
• Encourage	consultative	policymaking	in	areas	of	concurrent	jurisdiction.	

4.	Promote	Competitive	and	Cooperative	Federalism	

• Encourage	healthy	competition	in	ease	of	doing	business,	education,	and	health	outcomes	among	states.	
• Institutionalise	cooperative	fiscal	mechanisms	for	joint	infrastructure	projects.	

5.	Strengthen	Judicial	Oversight	

• Uphold	federal	balance	through	judicial	interpretation	and	protection	of	state	autonomy	within	constitutional	limits.	

Conclusion 
India’s	quasi-federal	structure	remains	a	dynamic	equilibrium	between	unity	and	diversity,	central	authority	and	regional	autonomy.	
While	centralising	tendencies	have	grown	due	to	globalisation,	crises	management,	and	political	dominance,	the	spirit	of	cooperative	
federalism	continues	through	institutions	like	NITI	Aayog	and	the	GST	Council.	
As	India	moves	toward	its	centenary	of	independence,	the	success	of	its	democratic	governance	will	depend	on	preserving	federal	harmony,	
ensuring	that	the	nation	remains—	

“A	Union	of	States	with	shared	sovereignty	and	shared	destiny.”	

Mains Practice Question: 
“India’s	federal	system,	described	as	‘quasi-federal’,	is	increasingly	witnessing	centralising	trends.	Examine	the	constitutional,	fiscal,	and	
political	challenges	straining	Centre–State	relations	and	suggest	measures	to	strengthen	cooperative	federalism.”	
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GOVERNANCE	
Digital Arrest Scam: Emerging Cybercrime Challenge in India 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance:	Role	of	regulatory	and	law	enforcement	agencies,	e-Governance,	and	citizen	rights	
✅	GS	Paper	III	–	Internal	Security:	Cybercrime,	challenges	to	internal	security	through	communication	networks	
✅	GS	Paper	III	–	Technology:	Cybersecurity	and	emerging	threats	in	the	digital	age	

Introduction 
The	Supreme	Court	of	India	has	recently	expressed	concern	over	the	growing	menace	of	“Digital	Arrest”	scams,	suggesting	that	the	Central	Bureau	
of	Investigation	(CBI)	could	be	tasked	with	probing	this	rapidly	escalating	cyber	threat.	
The	scam	represents	a	new	form	of	digital	extortion,	wherein	fraudsters	impersonate	law	enforcement	officials	to	intimidate	individuals	into	
transferring	money	under	false	pretenses	of	legal	action.	

As	India’s	digital	economy	expands,	such	cyber-enabled	crimes	underscore	the	urgent	need	for	strong	cyber	law	enforcement,	public	awareness,	
and	international	cooperation.	

What is a Digital Arrest? 
Definition:	

A	Digital	Arrest	refers	to	a	cyber	fraud	tactic	in	which	criminals	impersonate	police	or	government	officials—often	from	agencies	like	the	CBI,	
NIA,	or	Cyber	Cell—to	threaten	victims	with	arrest	or	legal	consequences.	
The	objective	is	to	extort	money	by	exploiting	fear,	urgency,	and	lack	of	legal	awareness.	

How	It	Works:	

1. Initial	Contact:	Fraudsters	reach	out	via	phone,	video	calls,	or	fake	official	emails.	
2. False	Accusation:	The	victim	is	accused	of	involvement	in	crimes	such	as	money	laundering,	drug	smuggling,	or	cyber	fraud.	
3. Digital	Coercion:	Victims	are	told	that	their	bank	accounts,	Aadhaar,	or	passports	will	be	blocked	or	frozen.	
4. Extortion:	To	“avoid	arrest,”	victims	are	coerced	into	paying	a	“fine,”	“security	deposit,”	or	“bail	amount”	into	fraudulent	accounts.	
5. Virtual	Detention:	In	some	cases,	victims	are	forced	to	stay	on	live	video	calls	for	hours,	mimicking	custody	—	hence	the	term	digital	arrest.	

Nature of the Scam 
Feature	 Description	

Modus	Operandi	 Social	engineering	using	fear	and	fake	legal	identity	
Primary	Platforms	 WhatsApp,	Zoom,	Telegram,	fake	government	portals	
Common	Impersonations	 CBI,	ED,	RBI,	or	Customs	officers	
Psychological	Manipulation	 Inducing	panic	through	fabricated	“evidence”	or	official-looking	documents	
Financial	Trail	 Funds	routed	through	mule	accounts,	cryptocurrency	wallets,	or	foreign	bank	accounts	

Why is it Called a “Digital Arrest”? 
• Because	victims	are	virtually	detained—often	through	continuous	video	or	audio	calls—until	they	transfer	money.	
• The	psychological	confinement	mimics	an	arrest	scenario,	even	though	no	physical	custody	occurs.	
• It	symbolizes	the	digital	extension	of	intimidation,	leveraging	authority	and	technology	to	enforce	control.	

Recent Trends and Alarming Scale 
• The	Indian	Cybercrime	Coordination	Centre	(I4C)	has	reported	a	sharp	rise	in	impersonation	scams,	with	losses	running	into	hundreds	

of	crores	annually.	
• A	2024	analysis	by	CERT-In	and	the	Home	Ministry	indicated	that	over	7,000	cases	of	such	scams	have	been	reported	in	just	one	year.	
• Many	scams	are	operated	from	overseas,	particularly	through	call	centers	in	Southeast	Asia,	using	VoIP	numbers	and	spoofed	emails.	
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Legal and Institutional Framework 
1.	Existing	Legal	Provisions	

• Information	Technology	Act,	2000	–	Sections	66C	(identity	theft),	66D	(cheating	by	personation	using	computer	resource).	
• Indian	Penal	Code,	1860	–	Sections	419,	420	(cheating),	170	(impersonating	a	public	servant),	and	506	(criminal	intimidation).	
• Bharatiya	Nyaya	Sanhita,	2023	(BNS)	–	Updated	framework	for	digital	fraud	and	impersonation	offences.	

2.	Institutional	Mechanisms	

• Indian	Cybercrime	Coordination	Centre	(I4C)	–	Coordinates	investigation	across	agencies.	
• National	Cybercrime	Reporting	Portal	(cybercrime.gov.in)	–	Platform	for	citizens	to	report	cyber	offences.	
• CERT-In	(Computer	Emergency	Response	Team-India)	–	Tracks	and	mitigates	cyber	incidents.	
• State	Cyber	Cells	–	Handle	region-specific	complaints	and	forensics.	

Supreme Court’s Intervention 
• The	Supreme	Court,	taking	cognizance	of	the	pan-India	nature	and	cross-border	coordination	of	digital	arrest	scams,	orally	suggested	that	

the	CBI	could	take	up	the	investigation.	
• The	Court	emphasized	the	need	for	a	centralized,	specialized	probe	as	these	scams	involve	national	and	international	linkages,	multiple	

fake	call	centers,	and	foreign	digital	payment	channels.	
• This	aligns	with	the	judiciary’s	broader	stance	on	citizen	protection	in	the	digital	ecosystem	and	accountability	of	telecom	and	internet	

intermediaries.	

Reasons for Rapid Rise of Digital Arrest Scams 
Factor	 Explanation	

Digital	Penetration	 Rapid	increase	in	smartphone	and	online	banking	usage	creates	a	large	vulnerable	base.	
Social	Engineering	 Exploits	fear	and	ignorance	about	law	enforcement	procedures.	
Weak	Digital	Literacy	 Many	users	cannot	differentiate	between	legitimate	and	fraudulent	communications.	
Cross-Border	Networks	 Scammers	operate	from	foreign	locations	using	virtual	numbers,	making	tracing	difficult.	
Low	Reporting	and	Awareness	 Victims	often	hesitate	to	report	due	to	shame	or	fear	of	legal	implications.	

Implications 
1.	Social	and	Psychological	Impact	

• Creates	panic	and	trauma	among	victims.	
• Leads	to	financial	ruin	for	individuals,	especially	the	elderly	and	digitally	inexperienced.	

2.	Economic	and	Security	Implications	

• Undermines	trust	in	digital	governance	and	financial	systems.	
• Facilitates	money	laundering	and	potential	terror	financing	through	untraceable	channels.	

3.	Institutional	and	Governance	Challenges	

• Highlights	the	gap	between	cyber	legislation	and	ground	enforcement.	
• Requires	coordination	between	telecom	regulators,	financial	institutions,	and	law	enforcement	agencies.	

Preventive Measures and Policy Recommendations 
1.	Public	Awareness	and	Digital	Literacy	

• Launch	nationwide	awareness	drives	on	scams	and	impersonation	tactics.	
• Integrate	digital	safety	modules	in	school	and	college	curricula.	
• Campaigns	like	Cyber	Surakshit	Bharat	should	focus	on	citizen	empowerment.	

2.	Strengthening	Law	Enforcement	

• Dedicated	cybercrime	units	with	forensic	and	linguistic	expertise.	
• Use	of	AI-based	fraud	detection	tools	for	suspicious	transaction	monitoring.	
• CBI	and	Interpol	coordination	for	cross-border	tracking	of	criminal	networks.	

3.	Financial	and	Telecom	Regulation	

• Strengthen	Know	Your	Customer	(KYC)	norms	for	digital	wallets	and	telecom	services.	
• Mandate	instant	freezing	of	suspect	bank	accounts	upon	verified	complaint.	
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• Enhance	cooperation	between	banks,	fintech	firms,	and	CERT-In	for	rapid	response.	

4.	International	Collaboration	

• Negotiate	bilateral	cybercrime	treaties	with	Southeast	Asian	and	Gulf	countries	where	such	networks	operate.	
• Collaborate	under	frameworks	like	the	Budapest	Convention	on	Cybercrime	for	data	sharing	and	extradition.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Legal	 Highlights	the	evolving	nature	of	cyber	fraud	beyond	conventional	digital	theft.	
Technological	 Calls	for	AI-driven	detection	and	early	warning	systems.	
Governance	 Necessitates	cross-agency	coordination	under	a	unified	cybercrime	framework.	
International	 Illustrates	the	globalized	nature	of	digital	threats	requiring	multi-nation	responses.	

Conclusion 
The	Digital	Arrest	phenomenon	represents	a	disturbing	evolution	of	cybercrime—where	fear	and	impersonation	replace	hacking	as	tools	of	
exploitation.	
The	Supreme	Court’s	suggestion	for	a	CBI-led	probe	underscores	the	national	urgency	to	protect	citizens	from	cyber-enabled	coercion.	
Going	forward,	India	must	adopt	a	multi-pronged	approach—combining	legal	reform,	technology-enabled	policing,	public	awareness,	and	
global	cooperation—to	ensure	that	its	Digital	India	vision	remains	secure,	inclusive,	and	trustworthy.	

Mains Practice Question 
Q.	What	is	a	“Digital	Arrest”?	Examine	its	modus	operandi	and	discuss	the	institutional	measures	required	to	counter	emerging	forms	of	
cyber	fraud	in	India.	(250	words)	

Balancing Conservation and Rights: Voluntary Relocation from Tiger Reserves 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance:	Welfare	schemes	for	vulnerable	sections,	issues	related	to	governance	and	federalism	
✅	GS	Paper	III	–	Environment:	Conservation,	environmental	protection,	biodiversity	and	wildlife	preservation	
✅	GS	Paper	I	–	Society:	Role	of	tribal	communities	in	conservation,	inclusion,	and	sustainable	development	

Introduction 
The	Ministry	of	Tribal	Affairs	(MoTA)	has	emphasized	that	the	relocation	of	forest	dwellers	from	tiger	reserves	must	be	strictly	voluntary,	
ensuring	it	is	based	on	free,	prior,	and	informed	consent	(FPIC)	principles.	
This	directive,	conveyed	in	a	policy	brief	titled	“Reconciling	Conservation	and	Community	Rights:	A	Policy	Framework	for	Relocation	and	Co-existence	in	
India’s	Tiger	Reserves”,	was	submitted	to	the	Ministry	of	Environment,	Forest	and	Climate	Change	(MoEFCC).	

The	policy	aims	to	balance	ecological	conservation	with	constitutional	and	legal	safeguards	under	the	Forest	Rights	Act	(FRA),	2006,	
reaffirming	that	conservation	and	community	welfare	are	complementary,	not	contradictory.	

Context and Legal Framework 
1.	Forest	Rights	Act	(FRA),	2006	

• Recognizes	individual	and	community	forest	rights	(CFRs)	of	Scheduled	Tribes	(STs)	and	Other	Traditional	Forest	Dwellers	(OTFDs).	
• Applicable	in	National	Parks,	Wildlife	Sanctuaries,	and	Tiger	Reserves.	
• Provides	protection	against	forced	eviction:	

“No	member	of	a	forest-dwelling	Scheduled	Tribe	or	other	traditional	forest	dwellers	shall	be	evicted	or	removed	from	forest	land	until	the	
recognition	and	verification	procedure	is	complete.”	
(Section	4(5),	FRA	2006)	

2.	Conservation	Policy	Context	

• India’s	Project	Tiger	(1973)	and	Wildlife	Protection	Act	(1972)	have	expanded	protected	areas,	but	relocation	of	forest	dwellers	remains	
contentious.	

• The	challenge	lies	in	reconciling	biodiversity	protection	with	livelihood	and	cultural	rights.	
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Key Recommendations of the Policy Brief 
Recommendation	 Explanation	

Voluntary	Relocation	Only	 Any	relocation	from	Tiger	Reserves	must	be	based	on	free,	prior,	and	informed	consent	(FPIC),	not	coercion	or	
inducement.	

Safeguards	under	FRA	 Ensure	FRA	procedures—recognition,	verification,	and	consent—are	fully	completed	before	considering	
relocation.	

National	Framework	
(NFCCR)	

Establish	a	National	Framework	for	Community-Centred	Conservation	and	Relocation	(NFCCR),	jointly	
managed	by	MoTA	and	MoEFCC.	

Community-Centred	
Approach	

Promote	coexistence	and	co-management	of	forests,	integrating	Indigenous	governance	systems.	

Socio-economic	
Rehabilitation	

Relocation,	where	voluntary,	must	guarantee	livelihood	restoration,	housing,	education,	healthcare,	and	land	
tenure	security.	

Key Challenges in Relocation of Forest Dwellers 
1.	Rights	vs.	Protection	Model	Conflict	

• Traditional	conservation	models	treat	Indigenous	people	as	encroachers	or	threats,	conflicting	with	the	rights-based	conservation	vision	of	
FRA.	

• This	leads	to	forced	displacement,	undermining	trust	and	community	participation	in	conservation.	

2.	Livelihood	Disruption	

• Relocation	restricts	customary	forest	access,	disrupting	traditional	occupations	like	minor	forest	produce	collection,	pastoralism,	
and	handicrafts.	

• Compensation	often	fails	to	ensure	long-term	livelihood	sustainability	or	cultural	continuity.	

3.	Uneven	Development	and	Regional	Disparity	

• Tribal	and	forest-dependent	regions	lag	in	infrastructure,	education,	and	healthcare,	deepening	socio-economic	vulnerability.	
• Wealthier	states	benefit	from	service-based	economies,	while	forest-rich	regions	remain	marginalized.	

4.	Balancing	Sustainable	Development	Goals	(SDGs)	

• The	relocation	dilemma	reflects	the	tension	between:	
o SDG	1	–	No	Poverty	(protecting	livelihoods)	
o SDG	13	–	Climate	Action	(biodiversity	conservation).	

• Achieving	balance	requires	a	“coexistence	model”,	not	exclusion.	

Proposed Path Forward 
1.	Conservation	through	Co-management	

• Recognize	Indigenous	communities	as	co-stewards	of	forests.	
• Establish	Joint	Management	Committees	(JMCs)	comprising	tribal	representatives,	forest	officers,	and	local	governance	bodies.	
• Integrate	community-led	monitoring	under	Project	Tiger	and	National	Biodiversity	Mission.	

2.	In-situ	Development	for	Coexistence	

• Strengthen	basic	amenities	within	forest	villages—healthcare,	education,	electricity,	water,	and	roads.	
• Introduce	eco-development	models	that	link	conservation	outcomes	with	local	economic	benefits	(e.g.,	eco-tourism,	NTFP	value	chains).	

3.	Integrating	Indigenous	Knowledge	Systems	

• Document	and	incorporate	traditional	forest	management	practices—such	as	rotational	grazing,	seed	preservation,	and	water	
conservation—into	formal	conservation	planning.	

• Encourage	participatory	biodiversity	mapping	using	local	ecological	knowledge.	

4.	Conditional	Fiscal	Incentives	

• Link	central	and	state	fiscal	transfers	to	measurable	indicators	like:	
o Progress	in	FRA	implementation,	
o Extent	of	community-based	conservation,	and	
o Reduction	in	conflicts	in	tiger	reserves.	

• Encourage	states	to	adopt	performance-based	conservation	funding.	

5.	Institutional	Coordination	
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• Formalize	cooperation	between	MoTA	and	MoEFCC	through	the	proposed	NFCCR	platform.	
• Strengthen	the	role	of	District	Level	Committees	(DLCs)	for	transparent	FRA	implementation	and	relocation	decisions.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Legal	 FRA	(2006),	Wildlife	Protection	Act	(1972),	and	Project	Tiger	(1973)	must	function	in	harmony.	
Social	Justice	 Protects	tribal	autonomy	and	cultural	integrity	under	Article	21	and	46	of	the	Constitution.	
Environmental	
Governance	

Reflects	a	rights-based	conservation	model	aligned	with	UN	Declaration	on	the	Rights	of	Indigenous	Peoples	
(UNDRIP).	

Global	Perspective	 Follows	best	practices	from	Community	Conservancies	in	Kenya	and	Amazon	Indigenous	Reserves	in	Brazil.	
Conclusion 
The	Ministry	of	Tribal	Affairs’	stand	marks	a	progressive	shift	toward	inclusive	conservation	governance,	emphasizing	that	ecological	protection	
must	coexist	with	human	dignity.	
Relocation	from	tiger	reserves	cannot	be	a	coercive	administrative	act,	but	a	voluntary	and	rights-based	decision	that	respects	constitutional	
protections	and	community	consent.	

Moving	forward,	community-centric	conservation,	integrated	with	indigenous	knowledge	and	participatory	governance,	offers	the	most	
sustainable	pathway	to	achieving	both	biodiversity	conservation	and	tribal	empowerment.	

Mains Practice Question 
Q.	“Conservation	and	community	rights	need	not	be	adversarial.”	Discuss	in	light	of	the	Ministry	of	Tribal	Affairs’	framework	for	voluntary	
relocation	and	co-existence	of	forest	dwellers	in	tiger	reserves.	(250	words)	

Rehabilitation Council of India: Reforming Disability Education and Standards	
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance:	Welfare	schemes	and	institutional	mechanisms	for	vulnerable	sections	
✅	GS	Paper	II	–	Social	Justice:	Issues	relating	to	health,	education,	and	human	resources	in	the	disability	sector	
✅	GS	Paper	II	–	Polity:	Statutory	and	regulatory	bodies	

Introduction 
The	Rehabilitation	Council	of	India	(RCI),	the	apex	regulatory	body	overseeing	education	and	training	in	the	field	of	rehabilitation	and	special	
education,	has	recently	initiated	key	reforms	aimed	at	modernising	and	democratising	rehabilitation	education	in	India.	
These	reforms	mark	a	significant	step	toward	aligning	disability	rehabilitation	with	21st-century	skill	standards,	inclusive	education	goals,	
and	digital	accessibility	frameworks,	ensuring	that	professionals	in	the	disability	sector	are	better	trained	to	meet	evolving	societal	needs.	

About the Rehabilitation Council of India (RCI) 
Aspect	 Details	

Establishment	 Initially	set	up	as	a	registered	society	in	1986,	later	became	a	statutory	body	in	1993	through	the	Rehabilitation	
Council	of	India	Act,	1992.	

Administrative	
Ministry	

Ministry	of	Social	Justice	and	Empowerment,	Government	of	India	

Headquarters	 New	Delhi	
Nature	 Regulatory	and	standard-setting	body	for	rehabilitation,	special	education,	and	allied	professional	training	
Legal	Mandate	 The	RCI	Act,	1992	mandates	standardisation,	regulation,	and	monitoring	of	professional	courses	and	institutions	offering	

rehabilitation	education	in	India.	
Objectives of the RCI 

1. Regulation	and	Standardisation	
o Formulate	and	enforce	minimum	standards	for	training	professionals	in	rehabilitation	and	special	education.	
o Maintain	uniformity	and	quality	in	rehabilitation	curricula	and	teaching	methodologies.	

2. Training	and	Certification	
o Oversee	the	training	policies	and	programs	for	professionals	working	with	Persons	with	Disabilities	(PwDs).	
o Maintain	the	Central	Rehabilitation	Register	(CRR)—a	database	of	qualified	professionals	and	personnel.	

3. Curriculum	Development	
o Update	training	modules	in	line	with	modern	rehabilitation	sciences,	assistive	technology,	and	inclusive	education	principles.	

4. Promotion	of	Research	and	Awareness	
o Encourage	research,	advocacy,	and	outreach	activities	for	effective	rehabilitation	and	community	participation	of	PwDs.	

5. Coordination	Role	
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o Serve	as	a	link	between	training	institutions,	universities,	NGOs,	and	government	agencies	engaged	in	disability	services.	

Recent Reforms Introduced by RCI 
1.	Digital	Modernisation	of	Rehabilitation	Education	

• Integration	of	online	and	blended	learning	models	for	rehabilitation	training	programs.	
• Creation	of	digital	repositories	and	e-learning	platforms	for	accessible	content.	
• Use	of	AI-enabled	assessment	systems	for	skill	evaluation	and	performance	tracking.	

2.	Democratization	of	Access	

• Expansion	of	regional	study	centres	to	improve	accessibility	for	students	from	rural	and	remote	areas.	
• Partnerships	with	open	universities	and	community	colleges	to	widen	participation.	
• Inclusion	of	vernacular	languages	and	accessible	formats	(Braille,	sign	language	interpretation)	in	course	delivery.	

3.	Curriculum	and	Skill	Modernisation	

• Revision	of	syllabi	to	include:	
o Assistive	technology	and	digital	accessibility	tools	
o Inclusive	pedagogy	and	Universal	Design	for	Learning	(UDL)	
o Early	intervention,	community-based	rehabilitation	(CBR),	and	psychosocial	support	

• Collaboration	with	NITI	Aayog	and	Skill	India	Mission	to	align	rehabilitation	education	with	National	Skill	Qualification	Framework	
(NSQF)	standards.	

4.	Quality	Assurance	and	Accreditation	

• Establishment	of	an	accreditation	mechanism	for	training	institutions,	focusing	on	faculty	competency,	infrastructure,	and	research	
output.	

• Regular	audits	of	training	quality	and	professional	ethics	to	ensure	accountability.	

5.	Enhanced	Professional	Development	

• Launch	of	Continuing	Rehabilitation	Education	(CRE)	programs	to	update	skills	of	existing	professionals.	
• Collaboration	with	universities,	AIIMS,	and	NIMHANS	for	advanced	specialisations	in	rehabilitation	medicine	and	psychology.	

Significance of RCI’s Role in Inclusive Governance 
Dimension	 Contribution	

Social	Justice	 Promotes	inclusion	and	empowerment	of	Persons	with	Disabilities	(PwDs)	under	Rights	of	Persons	with	
Disabilities	Act,	2016	(RPwD	Act).	

Human	Resource	
Development	

Trains	a	specialized	workforce	including	special	educators,	speech	therapists,	clinical	psychologists,	
audiologists,	and	rehabilitation	counsellors.	

Health	and	Education	
Linkages	

Integrates	rehabilitation	services	into	public	health	and	educational	frameworks.	

Implementation	of	SDGs	 Contributes	directly	to	SDG	3	(Good	Health),	SDG	4	(Quality	Education),	and	SDG	10	(Reduced	Inequalities).	
Data	and	Policy	Support	 Provides	professional	data	inputs	for	National	Policy	for	PwDs	(2006)	and	National	Action	Plan	for	Skill	

Development	of	PwDs.	
Challenges Ahead 

1. Shortage	of	Skilled	Professionals	
o India	faces	a	significant	gap	in	qualified	rehabilitation	professionals	relative	to	its	PwD	population	(~2.68	crore,	Census	2011).	

2. Limited	Institutional	Coverage	
o Concentration	of	RCI-recognized	institutions	in	urban	areas	limits	access	for	rural	aspirants.	

3. Technology	Integration	Barriers	
o High	costs	and	lack	of	digital	infrastructure	hinder	widespread	adoption	of	e-learning	tools.	

4. Monitoring	and	Compliance	Issues	
o Inconsistent	regulation	and	insufficient	inspection	of	training	institutions.	

5. Need	for	Global	Alignment	
o Courses	need	alignment	with	WHO’s	Rehabilitation	2030	Framework	and	UNCRPD	(Convention	on	the	Rights	of	Persons	with	

Disabilities)	standards.	

Way Forward 
Action	Area	 Policy	Recommendations	

Digital	Capacity	Building	 Strengthen	RCI’s	online	education	ecosystem	through	a	unified	national	portal.	
Inclusive	Expansion	 Establish	training	centres	in	Aspirational	Districts	to	reach	underrepresented	regions.	
Industry	and	NGO	Collaboration	 Partner	with	CSR	initiatives	and	international	NGOs	for	skill	development	and	technology	transfer.	
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Global	Benchmarking	 Align	training	standards	with	international	rehabilitation	frameworks	for	global	recognition.	
Research	Integration	 Promote	applied	research	in	neuro-rehabilitation,	mental	health,	and	assistive	technologies.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	
Legal	 Strengthens	India’s	compliance	with	the	Rights	of	Persons	with	Disabilities	Act,	2016.	
Governance	 Reinforces	inclusive	education	and	empowerment	under	Samagra	Shiksha	Abhiyan.	
Economic	 Expands	employment	opportunities	in	the	rehabilitation	and	healthcare	sector.	
Ethical	 Ensures	professional	accountability	and	dignity	in	disability	services.	

Conclusion 
The	Rehabilitation	Council	of	India	plays	a	pivotal	role	in	building	a	competent	and	compassionate	rehabilitation	workforce	essential	for	
realizing	India’s	vision	of	inclusive	development.	
The	recent	reforms	to	modernize	and	democratize	rehabilitation	education	represent	a	progressive	shift	from	a	welfare-centric	approach	to	
a	rights-based	and	skill-driven	framework.	

As	India	moves	toward	a	digitally	inclusive	and	socially	equitable	society,	a	strengthened	RCI	will	be	central	to	empowering	persons	with	
disabilities	through	education,	technology,	and	dignity	in	service	delivery.	

Mains Practice Question 
Q.	Discuss	the	role	and	recent	reforms	of	the	Rehabilitation	Council	of	India	(RCI)	in	strengthening	professional	training	and	inclusive	
education	for	persons	with	disabilities.	(250	words)	

Primary Healthcare Workforce: Structural Challenges and Reforms 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Governance,	Health	and	Social	Justice,	Government	Policies	and	Interventions	
✅	GS	Paper	III	–	Human	Resource	Development	and	Social	Infrastructure	(Health	Sector)	

Introduction 
India’s	primary	healthcare	system,	which	forms	the	foundation	of	public	health	delivery,	faces	persistent	human	resource	shortages	and	
workforce	distress.	The	recurrent	strikes	by	National	Health	Mission	(NHM)	personnel	and	protests	by	Accredited	Social	Health	Activists	
(ASHAs)	and	Anganwadi	workers	in	several	states	have	exposed	the	structural	fragility	within	the	system.	These	developments	reflect	deep-seated	
issues	of	understaffing,	contractualisation,	low	remuneration,	and	inadequate	institutional	support,	threatening	the	efficiency	and	
sustainability	of	India’s	primary	healthcare	network.	

Key Cadres Supporting Primary Healthcare 
Cadre	 Role	in	the	System	

ASHA	Workers	(Accredited	Social	Health	
Activists)	

Act	as	link	workers	between	community	and	health	system;	support	maternal	&	child	health,	
immunisation,	and	health	awareness.	

Auxiliary	Nurse	Midwives	(ANMs)	 Deliver	basic	healthcare	and	family	planning	services	at	sub-centres.	
Anganwadi	Workers	(AWWs)	 Manage	nutrition,	pre-school	education,	and	maternal-child	welfare	under	ICDS.	
Medical	Officers	&	Community	Health	
Officers	(CHOs)	

Lead	service	delivery	at	Primary	Health	Centres	(PHCs)	and	Health	and	Wellness	Centres	
(HWCs).	

National	Health	Mission	(NHM)	Contract	
Staff	

Support	a	wide	range	of	public	health	programmes,	including	NCD	care,	disease	surveillance,	and	
outreach	services.	

Together,	these	cadres	form	the	backbone	of	India’s	health	pyramid,	extending	from	village	to	block-level,	and	are	central	to	Universal	Health	
Coverage	(UHC)	and	Ayushman	Bharat	implementation.	

Key Challenges in India’s Primary Healthcare Workforce 
1.	Expanding	Responsibilities	Without	Matching	Compensation	

• Over	time,	ASHAs	and	ANMs	have	taken	on	additional	tasks	such	as	NCD	screening,	palliative	care,	COVID	surveillance,	and	population	
enumeration.	

• However,	their	remuneration	has	not	been	proportionately	revised,	leading	to	overwork	and	demotivation.	

2.	Poor	Remuneration	and	Lack	of	Social	Protection	

• Many	workers	are	treated	as	“volunteers”	rather	than	salaried	employees,	denying	them	minimum	wages,	pensions,	and	social	
security	benefits.	
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• Payment	delays	and	irregular	honoraria	are	common,	particularly	under	NHM-funded	contractual	posts.	
• Field-level	staff	face	safety	and	harassment	risks	during	door-to-door	visits,	with	limited	institutional	redressal.	

3.	Unionisation	and	Collective	Protests	

• Increasing	unionisation	among	ASHAs,	Anganwadi	workers,	and	NHM	staff	indicates	rising	dissatisfaction.	
• Protests	in	Kerala,	Haryana,	and	Maharashtra	highlight	demands	for	regularisation,	fixed	pay	scales,	and	better	working	conditions.	
• This	reflects	a	growing	awareness	of	labour	rights	within	the	informal	public	sector	workforce.	

4.	Persistent	Vacancies	in	Regular	Posts	

• Around	10–15%	of	Auxiliary	Nurse	Midwife	(ANM)	posts	and	20–25%	of	doctor	posts	in	PHCs	and	CHCs	remain	vacant.	
• This	leads	to	service	delivery	overload	on	existing	staff	and	compromises	quality	of	care.	
• Shortage	of	public	health	specialists	and	epidemiologists	further	weakens	district-level	planning	and	monitoring.	

5.	Contractualisation	and	Lack	of	Career	Progression	

• The	trend	towards	contractual	hiring	under	NHM	offers	administrative	flexibility	but	undermines	job	security	and	morale.	
• Absence	of	a	clear	cadre	structure	or	promotion	path	discourages	long-term	retention.	
• Fragmented	HR	policies	across	states	further	deepen	inequalities	in	pay	and	service	conditions.	

Underlying Structural Issues 
Issue	 Impact	on	Healthcare	Delivery	

Fragmented	Governance	 Dual	control	between	state	health	departments	and	NHM	leads	to	administrative	ambiguity.	
Inadequate	HR	Planning	 Lack	of	regular	workforce	mapping	and	rational	deployment.	
Gendered	Nature	of	Work	 ASHAs	and	Anganwadi	workers,	predominantly	women,	face	gender	bias	in	pay	and	recognition.	
Limited	Skill	Upgradation	 Absence	of	structured	capacity-building	and	continuous	medical	education.	

Contemporary Policy Context 
Policy	/	Initiative	 Objective	/	Relevance	

Ayushman	Bharat	–	Health	and	Wellness	Centres	
(HWCs)	

Envisions	comprehensive	primary	care,	but	expansion	demands	more	trained	manpower.	

National	Health	Policy	(2017)	 Aims	for	equitable	distribution	of	health	workforce	and	skill	mix	optimization.	
NITI	Aayog’s	Human	Resources	for	Health	Report	
(2023)	

Emphasises	the	need	for	cadre	rationalisation	and	performance-linked	incentives.	

WHO’s	Global	Health	Workforce	2030	Strategy	 Advocates	for	fair	employment,	gender	equity,	and	social	protection	for	community	
health	workers.	

Implications of Workforce Weaknesses 
1. Reduced	Service	Quality:	Overburdened	staff	compromise	on	preventive	and	promotive	healthcare	delivery.	
2. Erosion	of	Trust:	Frequent	strikes	disrupt	continuity	of	care,	particularly	in	rural	and	low-income	areas.	
3. Gender	Inequality	Reinforcement:	Women	health	workers	continue	to	be	undervalued	and	underpaid	despite	being	frontline	service	

providers.	
4. Slower	SDG	Progress:	Workforce	deficits	hinder	India’s	achievement	of	SDG	3	–	Good	Health	and	Well-being.	

Way Forward 
1.	Institutionalise	Fair	Compensation	Framework	

• Introduce	standardised	remuneration	and	social	protection	benefits	across	states.	
• Move	from	“volunteer”	status	to	formal	employment	recognition.	

2.	Strengthen	Cadre	Management	and	Career	Pathways	

• Create	multi-tier	career	ladders	for	ASHAs,	ANMs,	and	CHOs	with	regular	training	and	promotion	opportunities.	

3.	Enhance	Capacity	Building	and	Digital	Tools	

• Expand	digital	training	platforms	and	e-health	management	systems	for	data,	disease	tracking,	and	capacity	enhancement.	

4.	Improve	Working	Conditions	and	Safety	

• Provide	field-level	insurance,	mobility	allowances,	and	grievance	redressal	systems,	especially	for	women	staff.	

5.	Integrate	HR	Planning	with	Health	Infrastructure	Expansion	

• Link	recruitment	with	Health	and	Wellness	Centre	rollouts,	ensuring	equitable	workforce	distribution.	
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6.	Encourage	Participatory	Governance	

• Include	worker	associations	in	policy	consultations	to	ensure	reforms	reflect	ground-level	realities.	

Broader Context and Comparative Insight 
Country	Example	 Lesson	for	India	

Thailand’s	Village	Health	Volunteers	 Integrated	into	the	public	system	with	structured	pay	and	training.	
Brazil’s	Family	Health	Strategy	 Strong	community-based	workforce	supported	by	permanent	employment.	
India’s	ASHA	Model	 Needs	evolution	from	volunteer-based	outreach	to	a	professionalised	cadre	with	systemic	backing.	

Conclusion 
India’s	primary	healthcare	workforce	crisis	is	not	merely	a	labour	issue—it	is	a	public	health	governance	challenge.	Sustaining	universal	health	
coverage	and	Ayushman	Bharat	goals	demands	a	motivated,	protected,	and	adequately	compensated	workforce.	Building	a	balanced	model	of	
regular	and	contractual	staff,	supported	by	transparent	recruitment,	performance-linked	incentives,	and	career	development	pathways,	is	
crucial	for	strengthening	India’s	grassroots	healthcare	system.	

Mains Practice Question: 
“The	efficiency	of	India’s	primary	healthcare	system	depends	as	much	on	its	infrastructure	as	on	the	strength	and	motivation	of	its	human	
resources.	Examine	the	key	workforce	challenges	and	suggest	measures	for	sustainable	human	resource	management	in	primary	
healthcare.”	

AI & Computational Thinking in Schools: Preparing Future-Ready Learners 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Governance,	Education	Policy,	and	Human	Resource	Development	
✅	GS	Paper	III	–	Science	and	Technology:	IT,	AI,	and	Emerging	Technologies	in	Education	

Introduction 
In	a	transformative	move,	the	Ministry	of	Education	(MoE)	has	announced	the	introduction	of	Artificial	Intelligence	(AI)	and	Computational	
Thinking	(CT)	as	part	of	the	school	curriculum	from	Class	3	onwards.	
The	initiative,	aligned	with	the	National	Curriculum	Framework	for	School	Education	(NCF-SE)	2023,	aims	to	integrate	technology-driven	
learning	into	the	foundational	stages	of	education,	ensuring	students	are	equipped	with	critical,	logical,	and	ethical	thinking	skills	from	an	early	
age.	
The	effort	reflects	India’s	long-term	vision	under	the	National	Education	Policy	(NEP)	2020	to	nurture	future-ready	citizens	capable	of	thriving	in	
an	increasingly	digital	world.	

Institutional Framework for Implementation 
Agency	/	Institution	 Role	and	Responsibility	

Ministry	of	Education	(MoE)	 Policy	support,	coordination	with	States	and	UTs,	and	resource	facilitation.	
Central	Board	of	Secondary	Education	(CBSE)	 Curriculum	design	and	implementation	through	expert	panels.	
National	Council	of	Educational	Research	and	Training	
(NCERT)	

Development	of	learning	frameworks,	pedagogy,	and	materials.	

Kendriya	Vidyalaya	Sangathan	(KVS)	&	Navodaya	Vidyalaya	
Samiti	(NVS)	

Model	institutions	for	pilot	implementation	and	best	practices.	

State	Education	Departments	 Curriculum	adaptation	under	Samagra	Shiksha	and	integration	with	local	
languages	and	contexts.	

The	CBSE	Expert	Committee,	chaired	by	Prof.	Karthik	Raman	(IIT	Madras),	has	been	tasked	with	developing	the	AI	&	CT	curriculum	suited	to	
diverse	cognitive	levels,	ensuring	it	remains	inclusive,	accessible,	and	ethically	grounded.	

Curriculum Design and Pedagogical Approach 
1.	Foundational	Principles	

• Curriculum	designed	in	alignment	with	NEP	2020	and	NCF-SE	2023.	
• Based	on	experiential	learning,	inquiry-based	pedagogy,	and	interdisciplinary	integration	(linking	AI	with	Math,	Science,	and	Social	

Studies).	

2.	Teacher	Capacity	Building	

• Implementation	will	be	supported	through	the	NISHTHA	(National	Initiative	for	School	Heads’	and	Teachers’	Holistic	
Advancement)	platform.	
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• Teachers	will	undergo	structured	training	modules	on:	
o AI	ethics	and	data	literacy	
o Classroom	integration	of	computational	projects	
o Assessment	and	feedback	for	problem-solving	activities	

3.	Learning	Resources	

• Learning–Teaching	Materials	(LTM)	to	be	developed	by	NCERT	and	available	in	multiple	Indian	languages.	
• Hands-on	activities	and	project-based	learning	modules	will	form	the	core	pedagogy.	

Understanding Computational Thinking (CT) 
Computational	Thinking	(CT)	is	a	problem-solving	framework	that	helps	students	break	down	complex	issues	into	structured,	logical	steps	that	a	
computer	(or	human)	can	process.	

Technique	 Explanation	
Decomposition	 Breaking	complex	problems	into	smaller,	manageable	parts.	
Pattern	Recognition	 Identifying	similarities	or	trends	across	problems.	
Abstraction	 Focusing	on	essential	information	while	ignoring	irrelevant	details.	
Algorithms	 Designing	step-by-step	instructions	to	solve	a	problem.	

➡	Example:	Teaching	students	how	to	plan	daily	routines	or	solve	puzzles	using	logical	sequences	introduces	algorithmic	thinking	intuitively.	

Role of Artificial Intelligence (AI) in Education 
1.	Foundational	Skill	Development	

• Early	exposure	to	AI	builds	critical	thinking,	ethical	reasoning,	and	problem-solving	skills.	
• Students	develop	“meta-skills”—the	ability	to	question,	interpret,	and	adapt	to	technological	systems.	
• Promotes	understanding	of	AI	applications	in	healthcare,	environment,	governance,	and	education.	

2.	Ethical	and	Responsible	AI	

• Curriculum	emphasizes	AI	ethics,	covering	fairness,	bias,	transparency,	and	accountability.	
• Encourages	students	to	reflect	on	how	technology	affects	society,	data	privacy,	and	sustainability.	

3.	Fostering	Digital	Citizenship	

• By	combining	AI	and	CT,	learners	will	evolve	as	responsible	digital	citizens,	able	to	use	technology	creatively,	safely,	and	ethically.	

Future Readiness and Economic Relevance 
Dimension	 AI	&	CT	Contribution	

Employment	 Prepares	students	for	emerging	sectors	such	as	robotics,	data	analytics,	and	AI	design.	
Innovation	Ecosystem	 Strengthens	India’s	AI	research	and	innovation	pipeline	under	AI	Mission	India.	
Socio-Economic	Transformation	 Bridges	digital	skill	gaps	and	promotes	inclusive	participation	in	the	digital	economy.	

The	curriculum	reflects	India’s	aspiration	to	align	with	the	OECD’s	Future	of	Education	and	Skills	Framework	(2030)and	UNESCO’s	AI	
Competency	Framework,	ensuring	global	competitiveness	while	maintaining	local	contextuality.	

Global and National Context 
Country	 AI	in	Curriculum	Initiative	 Lesson	for	India	
Singapore	 “AI	for	Everyone”	and	“AI	for	Students”	programs	 Early	integration	enhances	STEM	and	problem-solving	

mindset.	
UK	 Computational	Thinking	embedded	in	the	National	Computing	

Curriculum	(since	2014).	
Demonstrates	scalability	of	AI	education	from	primary	to	
higher	levels.	

India	 AI	and	CT	now	introduced	from	Class	3	onwards	(2025),	following	
pilot	initiatives	since	2019.	

Marks	a	systemic	national	integration	of	AI	literacy	in	
foundational	education.	

Challenges	in	Implementation	

• Digital	Divide:	Unequal	access	to	digital	tools	in	rural	and	low-income	schools.	
• Teacher	Readiness:	Limited	AI	literacy	among	existing	teaching	staff.	
• Curriculum	Overload:	Balancing	new	technology	modules	without	burdening	younger	learners.	
• Infrastructure	Gaps:	Need	for	AI	labs,	reliable	internet,	and	devices	in	government	schools.	
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Way Forward 
1. Infrastructure	Augmentation:	

Establish	AI	&	CT	laboratories	in	schools	under	Samagra	Shiksha	2.0,	especially	in	aspirational	districts.	
2. Public–Private	Partnerships:	

Collaborate	with	EdTech	firms,	IITs,	and	AI	research	hubs	to	co-develop	scalable	content	and	tools.	
3. Localization	and	Inclusivity:	

Translate	content	into	regional	languages	and	adapt	teaching	aids	for	differently-abled	learners.	
4. Continuous	Evaluation:	

Monitor	learning	outcomes	using	AI-driven	assessment	platforms	for	personalized	feedback.	
5. Integration	with	Higher	Education	Pathways:	

Align	school	AI	curriculum	with	higher	education	and	skill	development	initiatives	like	PMKVY	4.0	and	IndiaAI	Mission.	

Conclusion 
The	introduction	of	AI	and	Computational	Thinking	(CT)	from	Class	3	onwards	is	a	landmark	educational	reformthat	prepares	India’s	children	
for	a	tech-centric	future.	
It	not	only	enhances	cognitive	and	analytical	capabilities	but	also	fosters	ethical	awareness	and	digital	literacy,	bridging	the	gap	
between	education	and	employability.	
If	implemented	effectively—with	robust	teacher	training,	equitable	access,	and	curriculum	flexibility—this	initiative	will	create	a	generation	
of	innovators,	problem-solvers,	and	responsible	AI	citizens,	contributing	to	India’s	Vision	2047	as	a	knowledge-driven	global	leader.	

Mains Practice Question: 
“The	integration	of	Artioicial	Intelligence	and	Computational	Thinking	in	school	education	marks	a	paradigm	shift	in	India’s	learning	
ecosystem.	Discuss	its	potential	beneoits,	challenges,	and	implications	for	human	capital	development.”	

Cryptocurrency as Property: Madras High Court’s Landmark Ruling 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Governance:	Judiciary	and	Legal	Developments	in	Technology	Regulation	
✅	GS	Paper	III	–	Economy:	E-Governance,	Financial	Technologies,	and	Regulation	of	Virtual	Assets	

Introduction 
In	a	historic	judgment,	the	Madras	High	Court	has	become	the	first	Indian	court	to	formally	recognise	cryptocurrency	as	“property”	under	
Indian	law.	
The	ruling	came	in	the	case	of	Rhutikumari	v.	Zanmai	Labs	Pvt.	Ltd.	(2025),	where	the	Court	granted	protection	to	an	investor	whose	digital	assets	
were	frozen	on	a	cryptocurrency	exchange	following	a	major	cyberattack.	
By	holding	that	cryptocurrencies	are	intangible	yet	ownable	assets,	the	Court	has	effectively	provided	legal	personhood	and	property	rights	to	
digital	holdings	—	marking	a	pivotal	shift	in	India’s	regulatory	stance	toward	virtual	digital	assets	(VDAs).	

Background of the Case 
• The	case	arose	after	the	petitioner,	an	investor,	found	her	crypto	holdings	frozen	due	to	a	cyberattack	on	the	exchange	platform	Zanmai	Labs	

Pvt.	Ltd.	(operator	of	WazirX).	
• The	Court	was	tasked	with	determining	whether	cryptocurrencies	could	qualify	as	property	under	Indian	law,	enabling	the	petitioner	to	

seek	recovery	and	protection	similar	to	traditional	property	disputes.	
• Drawing	from	precedents	in	other	jurisdictions,	notably	the	2020	New	Zealand	High	Court	ruling	in	Ruscoe	v.	Cryptopia	Ltd,	the	Madras	

High	Court	affirmed	that	cryptocurrencies	constitute	“property	capable	of	being	held	on	trust.”	

Key Highlights of the Judgment 
1.	Nature	and	Definition	of	Cryptocurrency	

• The	Court	defined	cryptocurrency	as	a	medium	of	exchange	created	and	stored	electronically	on	a	blockchain,	using	cryptographic	
algorithms	(e.g.,	Bitcoin,	Ethereum).	

• It	noted	that	such	assets	have	no	intrinsic	value	or	physical	form	and	are	not	issued	or	backed	by	any	central	bank.	

2.	Legal	Characterisation	

• The	Court	clarified	that	cryptocurrency	is	neither	a	tangible	property	nor	a	currency	in	the	conventional	sense.	
• It	held	that	it	qualifies	as	property,	as	it	can	be	owned,	possessed,	transferred,	or	held	in	trust	—	thereby	falling	within	the	ambit	

of	property	rights	under	common	law.	
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3.	Reaffirmation	of	Supreme	Court	Precedents	

• The	Bench	relied	on	earlier	Supreme	Court	pronouncements	interpreting	“property”	in	a	broad	sense	—	as	any	beneficial	interest	capable	
of	enjoyment	or	transfer,	whether	corporeal	or	incorporeal.	

• The	same	principle,	the	Court	observed,	applies	equally	to	digital	assets	in	the	21st-century	economic	landscape.	

4.	Legal	Clarification	on	Indian	Statutes	

• The	Court	recognised	that	under	Indian	law,	cryptocurrencies	are	classified	as	“Virtual	Digital	Assets	(VDAs)”per	Section	2(47A)	of	
the	Income	Tax	Act,	1961,	and	governed	by	taxation	provisions	introduced	in	Budget	2022.	

• It	clarified	that	cryptocurrency	does	not	qualify	as	a	speculative	transaction,	thereby	ensuring	legal	treatment	consistent	with	digital	asset	
ownership.	

5.	RBI’s	2018	Circular	and	Its	Legal	Position	

• Addressing	the	RBI’s	2018	circular	prohibiting	banks	from	dealing	with	virtual	currencies,	the	Court	reaffirmed	the	Supreme	Court’s	2020	
ruling	in	Internet	and	Mobile	Association	of	India	v.	RBI,	which	had	struck	down	the	ban.	

• It	noted	that	RBI	did	not	prohibit	the	use	or	possession	of	cryptocurrencies	—	only	regulated	financial	intermediaries	from	facilitating	
their	trade.	

• Hence,	ownership	and	transfer	of	digital	assets	remain	lawful	unless	explicitly	restricted	by	legislation.	

Significance of the Ruling 
1.	Judicial	Recognition	of	Digital	Property	Rights	

• The	decision	establishes	cryptocurrencies	as	legally	ownable	assets,	expanding	the	scope	of	property	law	in	the	digital	economy.	
• This	recognition	allows	investors	to	enforce	ownership	rights	through	civil	and	trust	law	remedies.	

2.	Strengthens	Investor	Protection	

• Victims	of	cyber	fraud	or	exchange	defaults	can	now	seek	traditional	property	recovery	mechanisms	—	such	as	injunctions,	damages,	and	
restitution	—	rather	than	relying	solely	on	exchange	arbitration	or	loss-sharing	schemes.	

3.	Reduces	Regulatory	Ambiguity	

• The	judgment	bridges	the	regulatory	grey	zone	between	financial	regulation	and	property	law,	paving	the	way	for	legislative	clarity	in	
future	digital	asset	governance	frameworks.	

4.	Aligns	India	with	Global	Jurisprudence	

• Similar	to	the	New	Zealand	High	Court	(2020)	and	UK’s	High	Court	(AA	v.	Persons	Unknown,	2019),	which	recognized	crypto	assets	as	
property,	India’s	judiciary	now	joins	the	global	trend	in	defining	digital	assets	as	proprietary	interests.	

5.	Impetus	for	Policy	Reform	

• The	decision	may	push	regulators	to	frame	a	comprehensive	Digital	Asset	Regulation	Law,	balancing	innovation,	investor	protection,	and	
anti-money	laundering	safeguards.	

• Reinforces	the	need	for	a	Digital	Assets	Authority	under	India’s	evolving	FinTech	and	Web3	ecosystem.	

Comparative Global Perspective 
Country	/	Case	 Legal	Position	 Judicial	Reference	
New	Zealand	 Cryptocurrencies	are	property	capable	of	being	held	in	trust.	 Ruscoe	v.	Cryptopia	Ltd	(2020)	
UK	 Digital	assets	are	“property”	under	common	law	principles.	 AA	v.	Persons	Unknown	(2019)	
Singapore	 Cryptocurrencies	constitute	“property”	under	the	Payment	Services	Act.	 Singapore	High	Court,	2023	
India	 Madras	High	Court	(2025)	affirms	cryptocurrency	as	property,	classified	under	VDA.	 Rhutikumari	v.	Zanmai	Labs	Pvt.	Ltd	

Broader Implications 
Dimension	 Implication	

Legal	 Expands	interpretation	of	“property”	in	the	digital	economy;	enables	litigation	for	stolen	or	lost	crypto.	
Economic	 Encourages	formal	recognition	of	crypto	investments	under	Indian	law.	
Regulatory	 Creates	momentum	for	structured	guidelines	under	SEBI	or	a	dedicated	Digital	Assets	Authority.	
Technology	and	Cybersecurity	 Necessitates	stronger	frameworks	for	crypto	exchange	accountability	and	cyber	protection.	

Challenges and Concerns 
• Regulatory	Vacuum:	Lack	of	a	dedicated	crypto-asset	regulation	law	may	create	inconsistent	enforcement.	
• Consumer	Protection	Gaps:	Retail	investors	remain	exposed	to	price	volatility	and	fraud.	
• Taxation	Ambiguity:	The	30%	tax	regime	under	the	Finance	Act	2022	may	discourage	compliance	and	innovation.	
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• International	Jurisdiction	Issues:	Cybercrimes	involving	cross-border	exchanges	pose	challenges	for	asset	tracing	and	recovery.	

Way Forward 
1. Enact	a	Comprehensive	Crypto	Asset	Law:	

Establish	a	legal	and	regulatory	framework	defining	ownership	rights,	taxation,	and	exchange	accountability.	
2. Strengthen	Cyber	and	Financial	Safeguards:	

Mandate	insurance	mechanisms	and	compensation	systems	for	digital	asset	investors.	
3. Create	a	National	Digital	Asset	Registry:	

Ensure	traceability	and	proof	of	ownership	for	lawful	transactions.	
4. Enhance	Judicial	Capacity:	

Develop	judicial	and	regulatory	expertise	in	blockchain,	AI,	and	fintech-related	litigation.	
5. Coordinate	Globally:	

Align	with	FATF	(Financial	Action	Task	Force)	guidelines	and	international	best	practices	on	virtual	asset	regulation.	

Conclusion 
The	Madras	High	Court’s	recognition	of	cryptocurrency	as	property	is	a	judicial	milestone	in	India’s	digital	economy	landscape.	
It	affirms	that	virtual	assets	carry	legal	ownership	rights	similar	to	traditional	property,	offering	investor	protection	and	regulatory	direction	in	
an	emerging	field	marked	by	uncertainty.	
While	it	does	not	legalize	cryptocurrency	as	currency,	it	lays	the	foundation	for	a	balanced	regulatory	regime—one	that	promotes	innovation	while	
ensuring	financial	integrity	and	consumer	safety.	

Mains Practice Question: 
“The	Madras	High	Court’s	2025	ruling	recognising	cryptocurrency	as	property	marks	a	defining	moment	in	India’s	digital	asset	
jurisprudence.	Discuss	its	implications	for	investor	protection,	legal	regulation,	and	India’s	broader	fintech	ecosystem.”	

Model Youth Gram Sabha: Deepening Grassroots Democratic Participation 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Governance:	Role	of	Civil	Services,	Local	Governance,	and	Citizen	Participation	
✅	GS	Paper	II	–	Polity:	Democratic	Decentralisation	and	Panchayati	Raj	
✅	GS	Paper	IV	–	Ethics:	Civic	Responsibility,	Participatory	Governance,	and	Youth	Involvement	

Introduction 
In	a	unique	initiative	to	deepen	grassroots	democracy	and	civic	participation,	the	Ministry	of	Panchayati	Raj,	in	collaboration	with	the	Ministry	
of	Education	and	the	Ministry	of	Tribal	Affairs,	has	launched	the	Model	Youth	Gram	Sabha	(MYGS).	
This	initiative	seeks	to	cultivate	democratic	values	and	governance	understanding	among	students	by	simulating	Gram	Sabha	sessions	in	
educational	institutions	such	as	Jawahar	Navodaya	Vidyalayas	(JNVs),	Eklavya	Model	Residential	Schools	(EMRSs),	and	State	Government	
Schools.	
Aligned	with	the	National	Education	Policy	(NEP)	2020,	MYGS	bridges	education	with	local	governance,	enabling	youth	to	experience	the	
processes	of	deliberation,	consensus,	and	community	problem-solving.	

About the Model Youth Gram Sabha (MYGS) 
Aspect	 Details	

Implementing	
Ministries	

Ministry	of	Panchayati	Raj	(nodal),	in	collaboration	with	Ministry	of	Education	and	Ministry	of	Tribal	Affairs.	

Objective	 To	promote	Janbhagidari	(People’s	Participation)	by	engaging	students	in	simulated	Gram	Sabha	activities	and	
instilling	awareness	about	local	governance	systems.	

Target	Institutions	 Jawahar	Navodaya	Vidyalayas	(JNVs),	Eklavya	Model	Residential	Schools	(EMRSs),	and	selected	State	Government	
Schools.	

Alignment	 In	consonance	with	NEP	2020,	which	emphasizes	experiential	learning,	civic	engagement,	and	constitutional	literacy.	
Objectives of MYGS Initiative 

1. Strengthen	Grassroots	Democracy:	
Introduce	students	to	Panchayati	Raj	Institutions	(PRIs)	and	Gram	Sabha	mechanisms,	fostering	civic	consciousness	and	responsibility.	

2. Youth	Empowerment:	
Equip	students	with	skills	in	public	speaking,	leadership,	negotiation,	and	community	problem-solving.	

3. Promote	Janbhagidari	(Public	Participation):	
Cultivate	a	sense	of	ownership	and	participatory	decision-making	in	developmental	processes.	

4. Capacity	Building	for	Future	Leaders:	
Nurture	a	generation	of	youth	sensitized	to	local	governance,	transparency,	and	accountability.	
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5. Mainstream	Tribal	and	Rural	Education:	
Engage	students	from	JNVs	and	EMRSs,	ensuring	inclusion	of	marginalised	and	rural	communities	in	civic	learning.	

Institutional Framework 
1.	Jawahar	Navodaya	Vidyalayas	(JNVs)	

• Established	under	the	National	Education	Policy,	1986.	
• Residential	co-educational	schools	providing	quality	education	to	rural	children	irrespective	of	socio-economic	background.	
• Act	as	demonstration	centres	for	MYGS	implementation	across	districts.	

2.	Eklavya	Model	Residential	Schools	(EMRSs)	

• Run	under	the	Ministry	of	Tribal	Affairs	to	provide	quality	education	to	Scheduled	Tribe	(ST)	students.	
• Located	in	areas	with	>50%	ST	population	and	≥20,000	tribal	residents.	
• MYGS	will	integrate	tribal	youth	voices	into	local	decision-making	simulations,	promoting	inclusion	and	awareness.	

Key Features of Model Youth Gram Sabha 
Component	 Description	

Simulated	Gram	Sabha	Sessions	 Students	role-play	as	Sarpanch,	Ward	Members,	and	Villagers	to	discuss	local	development	issues.	
Thematic	Focus	Areas	 Education,	sanitation,	gender	equality,	water	conservation,	digital	governance,	and	sustainable	development.	
Learning	by	Doing	Approach	 Students	engage	in	debates,	mock	resolutions,	and	consensus-building	exercises.	
Mentorship	by	Panchayat	Leaders	 Local	elected	representatives	interact	with	students,	sharing	insights	into	real-world	governance	

challenges.	
Integration	with	School	
Curriculum	

Embedded	into	civics,	social	science,	and	life	skills	education	under	NEP	2020.	

Significance of the Initiative 
1.	Strengthening	Democratic	Ethos	

• MYGS	operationalises	Article	40	of	the	Constitution	(organisation	of	village	panchayats)	by	fostering	early	exposure	to	democratic	functioning.	
• Reinforces	the	spirit	of	“Democracy	from	Below”	envisaged	by	the	73rd	Constitutional	Amendment	(1992).	

2.	Civic	and	Constitutional	Education	

• Enhances	understanding	of	citizens’	rights,	duties,	and	local	self-governance,	making	constitutional	literacy	practical	and	experiential.	

3.	Building	Participatory	Leadership	

• Students	learn	how	local	bodies	deliberate	and	decide	on	matters	such	as	health,	sanitation,	and	education—preparing	them	to	
become	ethical,	informed	citizens.	

4.	Inclusion	of	Marginalised	Voices	

• Through	participation	of	EMRSs	and	government	schools,	the	initiative	ensures	representation	of	tribal,	rural,	and	underprivileged	
youth	in	democratic	learning.	

5.	Capacity	Building	for	Future	Governance	

• Encourages	civic	innovation	and	leadership	at	a	young	age,	aligning	with	India’s	Vision	2047	for	an	inclusive	and	participatory	democracy.	

Alignment with National Policies 
Policy	/	Framework	 Alignment	with	MYGS	

National	Education	Policy	(NEP)	2020	 Promotes	experiential,	multidisciplinary	education	and	civic	learning.	
73rd	Constitutional	Amendment	Act	(1992)	 Empowers	Gram	Sabhas	as	basic	units	of	democratic	participation.	
Panchayati	Raj	(Extension	to	Scheduled	Areas)	Act	(PESA),	
1996	

Reinforces	local	self-governance	among	tribal	populations.	

Ek	Bharat	Shreshtha	Bharat	Initiative	 Strengthens	inter-state	cultural	understanding	through	participatory	
exchanges.	

Expected Outcomes 
• Creation	of	a	youth	cadre	aware	of	local	governance	structures.	
• Strengthened	link	between	schools	and	local	self-government	institutions.	
• Integration	of	governance	and	civics	education	through	practical	simulations.	
• Promotion	of	inclusive	democracy	and	social	responsibility	among	future	citizens.	
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Challenges in Implementation 
• Limited	awareness	among	teachers	and	local	institutions	about	Panchayati	Raj	structures.	
• Resource	and	training	constraints	in	rural	schools.	
• Need	for	coordination	among	multiple	ministries	and	local	governments.	
• Ensuring	cultural	contextualisation	in	tribal	and	rural	schools.	

Way Forward 
1. Teacher	Training	and	Capacity	Building:	Integrate	Panchayati	Raj	awareness	modules	in	NISHTHA	teacher	training	platform.	
2. Partnership	with	Local	Bodies:	Link	schools	with	Gram	Panchayats	for	joint	awareness	drives	and	governance	projects.	
3. Incentivise	Student	Participation:	Introduce	awards	or	credits	for	students	demonstrating	leadership	in	MYGS	activities.	
4. Technology	Integration:	Use	digital	platforms	for	virtual	Gram	Sabha	simulations	and	documentation	of	best	practices.	
5. Monitoring	and	Evaluation:	Develop	metrics	to	assess	learning	outcomes	and	social	impact	at	the	school	and	district	level.	

Conclusion 
The	Model	Youth	Gram	Sabha	(MYGS)	initiative	is	a	path-breaking	educational	and	governance	innovation,	bridging	the	gap	
between	classroom	learning	and	participatory	democracy.	
By	nurturing	civic	awareness	and	leadership	skills	among	students—especially	in	rural	and	tribal	communities—it	operationalises	the	constitutional	
vision	of	Gram	Swaraj	envisioned	by	Mahatma	Gandhi	and	embedded	in	the	73rd	Amendment.	
If	sustained	and	scaled,	MYGS	could	become	a	national	model	for	democratic	education,	cultivating	a	generation	of	responsible,	informed,	and	
participative	citizens.	

Mains Practice Question: 
“The	Model	Youth	Gram	Sabha	initiative	aims	to	integrate	participatory	democracy	into	the	education	system.	Discuss	its	significance	in	
strengthening	grassroots	governance	and	promoting	constitutional	literacy	among	youth.”	

INTERNATIONAL	RELATIONS	
ASEAN–India Summit 2025: Strengthening Strategic Partnership 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations:	India	and	its	neighborhood,	Regional	groupings	and	their	impact	on	India’s	interests	
✅	GS	Paper	III	–	Economic	Development:	Regional	trade	and	connectivity,	Maritime	cooperation	in	Indo-Pacific	
✅	GS	Paper	II	–	Governance:	Multilateralism	and	institutional	engagement	in	foreign	policy	

Introduction 
The	22nd	ASEAN–India	Summit,	held	in	Malaysia	(October	2025),	marked	a	significant	milestone	in	India’s	engagement	with	the	Association	of	
Southeast	Asian	Nations	(ASEAN).	Building	upon	the	Comprehensive	Strategic	Partnership	(CSP)	established	in	2022,	the	summit	reaffirmed	
India’s	commitment	to	a	free,	open,	and	inclusive	Indo-Pacific	rooted	in	ASEAN	centrality.	

The	meeting	also	signified	India's	proactive	diplomacy	in	Southeast	Asia	under	its	Act	East	Policy,	reinforcing	economic,	cultural,	and	maritime	
linkages.	

Key Outcomes of the Summit 
• ASEAN–India	Plan	of	Action	(2026–2030):	Endorsed	a	new	action	plan	to	operationalize	the	CSP	through	cooperation	in	trade,	digital	

connectivity,	maritime	security,	and	sustainable	development.	
• Joint	Leaders’	Statement	on	Sustainable	Tourism:	Both	sides	recognized	the	tourism	sector	as	a	driver	for	inclusive	economic	recovery,	

green	jobs,	and	cultural	linkages	post-pandemic.	
• 2026	as	ASEAN–India	Year	of	Maritime	Cooperation:	Aims	to	promote	joint	exercises,	blue	economy	initiatives,	and	maritime	heritage	

awareness	across	the	Indo-Pacific.	
• Centre	for	Southeast	Asian	Studies	at	Nalanda	University:	Proposed	to	deepen	academic	and	policy	research	exchanges,	enhancing	

India’s	soft	power	diplomacy.	
• East	Asia	Summit	Maritime	Heritage	Festival	(Lothal,	Gujarat):	To	celebrate	the	shared	maritime	civilization	of	the	Indian	Ocean	and	

Southeast	Asia.	
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Significance of ASEAN for India 
1.	Strategic	and	Diplomatic	Dimensions	

• ASEAN	Centrality:	
India’s	Indo-Pacific	Vision	and	Act	East	Policy	are	anchored	in	ASEAN’s	leadership	role	in	regional	architecture—such	as	EAS,	ARF,	
and	ADMM+.	

• It	aligns	with	the	“Security	and	Growth	for	All	in	the	Region	(SAGAR)”	doctrine	emphasizing	cooperative	maritime	order.	

2.	Economic	and	Trade	Engagement	

• The	ASEAN–India	Trade	in	Goods	Agreement	(AITGA)	(2009)	remains	a	key	FTA,	recently	undergoing	review	to	improve	market	
access	and	rules	of	origin.	

• Bilateral	trade	(2024–25):	Approximately	USD	123	billion,	making	ASEAN	India’s	fourth-largest	trading	partner.	
• Cooperation	in	supply	chains,	digital	economy,	and	clean	energy	are	emerging	priorities.	

3.	Geopolitical	Balancing	

• The	ASEAN–India	Joint	Statement	on	Maritime	Cooperation	(2023)	reaffirmed	commitment	to	UNCLOS	1982and	freedom	of	
navigation	in	the	South	China	Sea	—	countering	unilateral	aggression	and	preserving	rules-based	order,	indirectly	balancing	China’s	
assertiveness.	

4.	Connectivity	and	Regional	Development	

• Physical	and	digital	connectivity	with	ASEAN	is	crucial	for	integrating	India’s	North-Eastern	region	with	Southeast	Asia.	
• Key	projects	include:	

o Kaladan	Multi-Modal	Transit	Transport	Project	(Myanmar)	
o India–Myanmar–Thailand	Trilateral	Highway	
o ASEAN–India	Air	Transport	Agreement	(under	negotiation)	

5.	Multilateralism	and	Global	Governance	

• ASEAN’s	framework	aligns	with	India’s	belief	in	inclusive	multilateralism	and	South–South	cooperation.	
• Platforms	like	EAS	and	ARF	enable	India	to	engage	in	regional	security	dialogues,	contributing	to	stability	in	the	Indo-Pacific.	

Recent Development: Timor-Leste Joins ASEAN 
• Timor-Leste	officially	became	the	11th	member	of	ASEAN,	signaling	the	bloc’s	expanding	inclusivity.	
• India	welcomed	the	move,	recognizing	Timor-Leste’s	potential	in	maritime	connectivity	and	energy	cooperation.	

About ASEAN 
• Founded:	8	August	1967,	Bangkok,	Thailand	(Bangkok	Declaration)	
• Objective:	Promote	regional	peace,	economic	growth,	and	socio-cultural	collaboration	
• Members:	Brunei,	Cambodia,	Indonesia,	Laos,	Malaysia,	Myanmar,	Philippines,	Singapore,	Thailand,	Vietnam,	and	Timor-Leste	(2025)	

Broader Context / Contemporary Relevance 
Dimension	 Recent	Developments	/	Examples	

Maritime	Cooperation	 Indo-Pacific	Oceans	Initiative	(IPOI),	ASEAN	Outlook	on	Indo-Pacific	(AOIP)	
Trade	&	Connectivity	 Review	of	AITGA,	IMT	Trilateral	Highway	
Cultural	Diplomacy	 Nalanda	University	initiative,	Tourism	cooperation	
Strategic	Balance	 Support	for	rules-based	order	in	South	China	Sea	
Regional	Integration	 Timor-Leste’s	ASEAN	membership	

Conclusion 
The	22nd	ASEAN–India	Summit	reaffirmed	the	strategic	synergy	between	the	two	regions—anchored	in	shared	geography,	values,	and	aspirations	
for	an	inclusive	Indo-Pacific.	As	India	transitions	from	its	“Act	East”	to	“Act	Indo-Pacific”	approach,	ASEAN	remains	pivotal	for	its	economic	
outreach,	strategic	depth,	and	maritime	diplomacy.	The	emphasis	on	sustainable	tourism,	academic	collaboration,	and	maritime	
heritage	reflects	India’s	multidimensional	engagement	with	ASEAN	under	its	Comprehensive	Strategic	Partnership	framework.	

Mains Practice Question 
Q.	Examine	the	evolving	contours	of	the	ASEAN–India	Comprehensive	Strategic	Partnership	in	light	of	the	22nd	ASEAN–India	Summit	
(2025).	How	does	ASEAN	Centrality	align	with	India’s	Indo-Pacific	vision?	(250	words)	



 
  

25 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

Western Indian Ocean: Emerging Geopolitical and Strategic Hub 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations:	India’s	foreign	policy,	regional	cooperation,	maritime	diplomacy	
✅	GS	Paper	III	–	Security:	Internal	and	external	security	challenges,	maritime	security,	energy	security	
✅	GS	Paper	I	–	Geography:	World	geography	–	trade	routes,	straits,	and	chokepoints	

Introduction 
The	Western	Indian	Ocean	Region	(WIOR)	has	emerged	as	a	strategic	and	geopolitical	fulcrum	of	the	21st	century,	linking	the	Middle	East,	
Africa,	and	Asia.	
China’s	recent	deployment	of	a	naval	escort	fleet	to	the	Gulf	of	Aden	and	the	Somali	coast	underscores	the	growing	militarization	and	strategic	
competition	in	the	region.	
For	India,	the	WIOR	holds	immense	significance	for	energy	security,	maritime	trade,	and	Indo-Pacific	stability,	making	it	central	to	the	vision	
of	SAGAR	(Security	and	Growth	for	All	in	the	Region).	

Geographical and Strategic Overview of WIOR 
Region	 Key	Areas	/	Chokepoints	

Western	Indian	Ocean	 From	the	Strait	of	Hormuz	in	the	north	to	the	Mozambique	Channel	in	the	south	
Major	Chokepoints	 Strait	of	Hormuz,	Bab	el-Mandeb,	Mozambique	Channel,	Gulf	of	Aden	
Key	Coastal	States	 Oman,	Yemen,	Somalia,	Kenya,	Tanzania,	Mozambique,	Madagascar,	Seychelles,	Mauritius,	and	island	territories	
Global	Relevance	 Connects	energy	suppliers	of	the	Gulf	with	consumers	in	Asia	and	Europe	

The	WIOR	lies	at	the	intersection	of	global	energy,	trade,	and	security	interests,	serving	as	a	corridor	of	connectivity	and	competition.	

Significance of the Western Indian Ocean Region 
1.	Strategic	and	Geopolitical	Importance	

• Maritime	Crossroads:	Connects	vital	sea	lanes	of	communication	(SLOCs)	linking	the	Persian	Gulf,	Red	Sea,	East	Africa,	and	the	Indo-
Pacific.	

• Chokepoint	Control:	
o Strait	of	Hormuz	–	conduit	for	nearly	20%	of	global	oil	shipments.	
o Bab	el-Mandeb	–	gateway	between	the	Red	Sea	and	the	Indian	Ocean.	
o Mozambique	Channel	–	critical	for	Southern	Hemisphere	trade	routes.	

• Naval	Presence:	Increasing	military	deployments	by	major	powers	(India,	China,	France,	and	the	U.S.)	to	safeguard	trade	and	assert	
influence.	

2.	Economic	and	Resource	Dimension	

• The	“Ocean	Asset	Base”	of	the	WIOR	is	valued	at	over	USD	333.8	billion,	encompassing	fisheries,	energy,	and	blue	economy	resources.	
• The	region	facilitates	major	energy	supply	chains	and	shipping	routes,	carrying	crude	oil,	LNG,	and	manufactured	goods.	

3.	Gateway	to	Africa	

• Serves	as	a	bridge	between	Asia	and	Africa,	enabling	access	to	Africa’s	emerging	markets	and	natural	resources.	
• Supports	India’s	development	partnerships	and	capacity-building	programs	under	the	India–Africa	Forum	Summit	framework.	

4.	For	India	–	A	Strategic	Imperative	

• Energy	Security:	Over	80%	of	India’s	crude	oil	imports	pass	through	the	WIOR’s	critical	chokepoints.	
• Maritime	Influence:	Strengthens	India’s	status	as	a	Net	Security	Provider	in	the	Indian	Ocean	Region.	
• Indo-Pacific	Partnerships:	Reinforces	collaboration	with	France,	Japan,	Australia,	and	the	U.S.	under	frameworks	like	Indo-Pacific	Oceans	

Initiative	(IPOI).	
• Blue	Economy:	Supports	India’s	Deep	Ocean	Mission	and	marine	resource	exploration.	

Challenges in the Western Indian Ocean Region 
Category	 Challenges	and	Implications	

Geopolitical	Rivalry	 Rising	Chinese	influence	through	bases	(e.g.,	Djibouti)	and	port	control	(Gwadar,	Pakistan)under	the	Belt	and	
Road	Initiative	(BRI).	

Maritime	Security	Threats	 Piracy	in	the	Gulf	of	Aden,	illegal	fishing,	arms	and	drug	trafficking,	and	human	smuggling	remain	persistent	
threats.	

Regional	Conflicts	 Yemen	conflict	and	Houthi	militia	attacks	disrupt	trade	routes	and	maritime	insurance	costs.	
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Climate	and	Environmental	
Risks	

Coral	bleaching,	sea-level	rise,	and	cyclones	threaten	island	ecosystems	and	livelihoods.	

Governance	Gaps	 Weak	institutional	coordination	among	WIOR	littoral	states	limits	effective	maritime	governance.	

These	factors	make	the	region	a	potential	flashpoint	for	economic	and	strategic	instability.	

India’s Strategic Engagement in WIOR 
1.	Maritime	Doctrine:	SAGAR	

• Security	and	Growth	for	All	in	the	Region	(SAGAR)	promotes	inclusive	maritime	cooperation,	emphasizing	capacity	building,	disaster	
management,	and	sustainable	resource	use.	

• Positions	India	as	a	first	responder	and	preferred	maritime	partner	in	the	Indian	Ocean.	

2.	Multilateral	Platforms	

• Indian	Ocean	Rim	Association	(IORA):	Enhances	regional	economic	cooperation.	
• Indian	Ocean	Naval	Symposium	(IONS):	Fosters	naval	collaboration	among	littoral	states.	
• Combined	Maritime	Forces	(CMF):	India’s	engagement	enhances	maritime	situational	awareness	and	collective	security.	

3.	Defence	Cooperation	and	Exercises	

• Bilateral	Exercises:	
o Konkan	(with	the	UK)	
o Varuna	(with	France)	
o IMEX	(Indian	Maritime	Exercise)	

• Capacity	Building:	Training	naval	personnel	from	Mauritius,	Seychelles,	and	Madagascar.	

4.	Strategic	Infrastructure	Partnerships	

• Agalega	Island	(Mauritius):	India	built	an	airstrip	and	jetty	to	enhance	maritime	surveillance.	
• Chabahar	Port	(Iran):	Facilitates	access	to	Afghanistan	and	Central	Asia,	bypassing	Pakistan.	
• Information	Fusion	Centre	–	Indian	Ocean	Region	(IFC–IOR):	Real-time	maritime	domain	awareness	hub	located	in	Gurugram.	
• Operation	Sankalp:	India’s	mission	to	safeguard	commercial	shipping	in	the	Strait	of	Hormuz	and	Gulf	of	Aden.	

Broader Context / Contemporary Relevance 
Dimension	 Current	Developments	

Geopolitical	 Growing	strategic	rivalry	among	India,	China,	and	Western	powers	in	the	IOR.	
Economic	 Blue	economy	potential	offers	sustainable	growth	opportunities.	
Environmental	 Climate-induced	migration	and	marine	degradation	affect	island	nations.	
Security	 Non-traditional	threats—piracy,	cyber	threats,	illegal	fishing—demand	collaborative	surveillance.	
Global	Policy	 Alignment	with	India’s	Indo-Pacific	Vision	and	Maritime	Security	Pillar	of	the	QUAD.	

Conclusion 
The	Western	Indian	Ocean	Region	has	evolved	into	a	core	maritime	theatre	of	global	geopolitics,	bridging	Asia,	Africa,	and	the	Middle	East.	
For	India,	it	is	both	a	strategic	opportunity	and	a	policy	challenge—requiring	a	calibrated	balance	between	security	engagement,	economic	
cooperation,	and	sustainable	ocean	governance.	
As	great	power	rivalries	intensify,	India’s	proactive	role	under	the	SAGAR	doctrine,	coupled	with	its	emphasis	on	maritime	diplomacy	and	blue	
economy,	will	determine	its	influence	in	shaping	a	stable	and	inclusive	Indo-Pacific	order.	

Mains Practice Question 
Q.	The	Western	Indian	Ocean	Region	(WIOR)	has	emerged	as	a	key	strategic	hub	connecting	Asia,	Africa,	and	the	Middle	East.	Discuss	its	
geopolitical	significance	for	India	and	examine	the	major	challenges	India	faces	in	securing	its	interests	in	the	region.	(250	words)	

Panda Diplomacy: China’s Soft Power Through Wildlife 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations:	Soft	power	diplomacy,	bilateral	relations,	and	cultural	diplomacy	
✅	GS	Paper	III	–	Environment:	Wildlife	conservation	and	international	cooperation	in	biodiversity	protection	
✅	GS	Paper	I	–	Geography	&	Culture:	Biodiversity	and	its	role	in	global	cultural	diplomacy	
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Introduction 
China’s	recent	gesture	of	sending	golden	snub-nosed	monkeys	to	France	and	Belgium	has	revived	global	attention	toward	its	unique	tradition	
of	“Panda	Diplomacy”—a	practice	that	blends	conservation	with	international	relations.	
This	symbolic	exchange	represents	China’s	use	of	wildlife	as	an	instrument	of	soft	power,	fostering	goodwill,	cultural	affinity,	and	scientific	
collaboration	with	partner	nations.	

Such	initiatives	highlight	the	evolving	role	of	environmental	diplomacy	in	shaping	modern	geopolitics—where	biodiversity	becomes	a	bridge	for	
cooperation.	

About the Golden Snub-Nosed Monkey 
Feature	 Details	

Scientific	Name	 Rhinopithecus	roxellana	
Common	Name	 Sichuan	Golden-Snub-Nosed	Monkey	
Native	Range	 Central	and	Southwestern	China	(Hubei,	Sichuan,	Gansu,	Shaanxi	provinces)	
Habitat	 Temperate	mountain	forests	at	altitudes	of	1,500–3,400	meters	
Conservation	Status	 Endangered	–	IUCN	Red	List	
Significance	 Acts	as	an	umbrella	species	for	forest	ecosystem	conservation	in	China	

These	golden	monkeys	symbolize	China’s	biodiversity	richness	and	reinforce	its	commitment	to	ecological	diplomacy,	similar	to	the	iconic	panda	
exchanges	of	earlier	decades.	

What is Panda Diplomacy? 
Definition	

Panda	Diplomacy	refers	to	the	practice	of	the	Chinese	government	gifting	or	loaning	giant	pandas	to	foreign	countries	as	a	gesture	of	friendship,	
goodwill,	and	strategic	engagement.	

It	combines	soft	power	projection	with	conservation	collaboration,	making	pandas	not	just	national	treasures	but	also	ambassadors	of	Chinese	
culture	and	diplomacy.	

Historical Background 
Period	 Development	in	Panda	Diplomacy	

Tang	Dynasty	(7th	
century)	

First	recorded	instance	–	Empress	Wu	Zetian	sent	pandas	to	Japan.	

1950s–1980s	 Pandas	gifted	to	allies	like	the	U.S.S.R.	and	North	Korea	as	symbols	of	friendship.	
1972	 Most	famous	instance:	China	gifted	Ling-Ling	and	Hsing-Hsing	to	the	U.S.	after	Nixon’s	historic	visit,	marking	the	start	

of	modern	Panda	Diplomacy.	
Post-1984	 Shift	from	gifting	to	long-term	loans	under	conservation	and	research	agreements	with	financial	compensation.	

Today,	over	20	countries	host	pandas	through	bilateral	agreements	emphasizing	scientific	collaboration	and	wildlife	conservation.	

Strategic and Diplomatic Dimensions 
1.	Soft	Power	Projection	

• Pandas	serve	as	symbols	of	peace,	innocence,	and	harmony,	strengthening	China’s	global	image.	
• They	create	emotional	and	cultural	bonds	with	the	host	nations,	enhancing	public	diplomacy.	

2.	Economic	and	Scientific	Cooperation	

• Loan	agreements	often	include	joint	research	projects	in	wildlife	breeding,	genetics,	and	habitat	conservation.	
• Host	countries	invest	millions	in	panda	conservation	infrastructure,	strengthening	scientific	linkages.	

3.	Political	Signaling	

• Panda	loans	often	coincide	with	diplomatic	milestones	or	trade	partnerships.	
o Example:	Pandas	sent	to	France	in	2012	followed	a	major	trade	agreement.	
o Qatar	received	pandas	in	2022	ahead	of	the	FIFA	World	Cup,	symbolizing	growing	ties	with	Beijing.	

4.	Conservation	Diplomacy	

• The	program	supports	global	awareness	about	endangered	species	and	biodiversity	cooperation.	
• Encourages	eco-diplomacy,	aligning	with	the	UN’s	Sustainable	Development	Goal	15	(Life	on	Land).	
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Economic and Environmental Impact 
Dimension	 Impact	

Tourism	Boost	 Zoos	hosting	pandas	experience	massive	visitor	inflows,	promoting	eco-tourism.	
Conservation	Research	 Facilitates	cross-border	study	of	reproduction,	diet,	and	habitat	restoration.	
Revenue	Generation	 Annual	panda	loan	fees	range	from	$500,000	to	$1	million,	part	of	which	funds	panda	conservation	in	China.	
Brand	Diplomacy	 Pandas	feature	prominently	in	global	media,	merchandise,	and	cultural	events,	amplifying	China’s	soft	power.	

Similar Diplomacies Worldwide 
Country	 Diplomatic	Practice	 Symbolic	Animal	
Malaysia	 Orangutan	Diplomacy	–	strengthening	environmental	ties	with	partners	like	Australia.	

	

Australia	 Koala	Diplomacy	–	used	during	G20	Summits	and	international	cultural	outreach.	
	

Thailand	 Elephant	Diplomacy	–	gifting	elephants	as	symbols	of	friendship	and	royal	goodwill.	
	

Japan	 Koi	Fish	Diplomacy	–	cultural	exchange	representing	peace	and	harmony.	
	

These	practices	illustrate	how	wildlife	serves	as	a	medium	of	transnational	cooperation,	blending	environmental	responsibility	with	strategic	
influence.	

Contemporary Relevance 
Dimension	 Context	

Geopolitical	 In	an	era	of	strategic	rivalries,	soft	power	through	wildlife	diplomacy	fosters	non-threatening	engagement.	
Cultural	 Promotes	cross-cultural	empathy	and	global	conservation	awareness.	
Environmental	 Aligns	with	global	biodiversity	conventions	(CBD,	CITES).	
India’s	
Perspective	

Similar	potential	through	species	like	Asiatic	Lion,	One-Horned	Rhino,	or	Elephant	Diplomacyunder	conservation	
diplomacy	frameworks.	

Critiques and Limitations 
• Political	Instrumentalization:	Critics	argue	that	pandas	are	used	as	leverage	in	foreign	policy—withdrawn	during	diplomatic	tensions.	
• High	Maintenance	Costs:	Host	nations	bear	significant	costs	for	panda	care	and	habitat	maintenance.	
• Ethical	Concerns:	Debate	continues	on	whether	animal	diplomacy	prioritizes	politics	over	conservation	ethics.	

Conclusion 
Panda	Diplomacy	remains	one	of	the	most	enduring	symbols	of	China’s	soft	power,	blending	ecological	stewardshipwith	strategic	outreach.	
As	seen	with	the	recent	Golden	Snub-Nosed	Monkey	exchanges,	China	continues	to	evolve	its	wildlife	diplomacy	into	a	broader	framework	
of	scientific	collaboration	and	environmental	goodwill.	
In	an	increasingly	polarized	world,	such	eco-diplomacy	underscores	the	potential	of	nature	and	culture	as	tools	of	peace,	cooperation,	and	
mutual	understanding.	

Mains Practice Question 
Q.	What	is	“Panda	Diplomacy”?	Discuss	how	wildlife-based	diplomacy	serves	as	a	tool	of	soft	power	and	international	cooperation	in	
contemporary	global	politics.	(250	words)	

International Solar Alliance 2025: Driving Global Solar Cooperation 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations:	India’s	global	partnerships	and	international	organizations	
✅	GS	Paper	III	–	Environment:	Renewable	energy,	sustainable	development,	and	climate	action	
✅	GS	Paper	III	–	Economy:	Infrastructure,	energy	security,	and	technology	innovation	

Introduction 
The	Eighth	Session	of	the	International	Solar	Alliance	(ISA)	Assembly	was	recently	held	in	New	Delhi	(October	2025),	reaffirming	global	
commitment	to	an	equitable	and	accelerated	solar	energy	transition.	
As	the	world’s	largest	treaty-based	intergovernmental	organization	from	the	Global	South,	the	ISA	continues	to	drive	a	vision	of	“One	Sun,	One	
World,	One	Grid	(OSOWOG)”,	promoting	cross-border	energy	cooperation	and	sustainability.	

The	2025	session	highlighted	innovation,	inclusion,	and	circularity,	especially	through	new	initiatives	such	as	SUNRISE	and	enhanced	partnerships	
for	Small	Island	Developing	States	(SIDS)—marking	India’s	leadership	in	clean	energy	diplomacy.	

 



 
  

29 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

About the International Solar Alliance (ISA) 
Feature	 Details	

Genesis	 Launched	jointly	by	India	and	France	in	2015	at	COP21	(Paris)	under	the	Paris	Agreement	framework.	
Nature	 Treaty-based	global	intergovernmental	organization	promoting	solar	energy	cooperation.	
Headquarters	 Gurugram,	India	–	The	first	international	intergovernmental	organization	headquartered	in	India.	
Membership	 124	Member	and	Signatory	Countries;	post-2020	amendment,	all	UN	member	states	can	join.	
Mandate	 To	mobilize	$1	trillion	in	solar	investments	by	2030,	reduce	costs,	and	make	solar	energy	affordable	and	accessible	globally.	
Key	
Initiatives	

SolarX	Startup	Challenge,	STAR-C	(Solar	Technology	and	Application	Resource	Centre),	Global	Solar	Facility,	
and	OSOWOG	initiative.	

The	ISA	thus	serves	as	the	institutional	embodiment	of	India’s	climate	leadership,	fostering	South–South	cooperation	in	renewable	energy.	

Objectives and Mission 
• Primary	Aim:	Ensure	universal	access	to	clean,	reliable,	and	affordable	solar	energy	for	sustainable	growth.	
• Mission	Goals:	

1. Unlock	$1	trillion	in	investments	in	the	solar	sector	by	2030.	
2. Facilitate	cost	reduction	in	solar	technology	and	financing.	
3. Promote	solar	energy	deployment	across	member	nations	through	policy	coordination	and	capacity	building.	
4. Integrate	solar	solutions	for	energy	security,	livelihoods,	and	climate	resilience.	

Key Highlights of the Eighth ISA Assembly (2025) 
1.	Launch	of	SUNRISE	Initiative	

• Full	Form:	Solar	Upcycling	Network	for	Recycling,	Innovation	&	Stakeholder	Engagement	(SUNRISE).	
• Objective:	

o Promote	solar	waste	recycling,	reuse,	and	circular	economy	models.	
o Create	green	employment	opportunities	in	solar	waste	management	and	component	recovery.	
o Establish	global	standards	for	solar	panel	recycling	and	end-of-life	management.	

• Significance:	
o Responds	to	the	emerging	challenge	of	solar	waste	as	large-scale	installations	approach	decommissioning.	
o Aligns	with	SDG	12	–	Responsible	Consumption	and	Production	and	India’s	LiFE	Mission.	

2.	SIDS	Procurement	MoU	(Small	Island	Developing	States)	

• Participating	Nations:	16	SIDS	joined	the	ISA–World	Bank	Platform	for	solar	procurement	cooperation.	
• Objective:	Facilitate	joint	solar	infrastructure	procurement	and	capacity	building	in	small	island	economies.	
• Rationale:	

o SIDS	face	high	energy	costs	and	vulnerability	to	fossil	fuel	imports.	
o The	MoU	aims	to	enhance	energy	resilience	and	climate	adaptation	through	shared	solar	solutions.	

3.	Launch	of	ISA’s	Flagship	Reports	

• Ease	of	Doing	Solar	2025:	
o Ranks	and	evaluates	member	countries	on	solar	investment	friendliness	and	policy	frameworks.	
o Encourages	competitive	reforms	to	attract	global	investors.	

• Solar	Trends	2025:	
o Analyzes	market	shifts,	innovation	patterns,	and	regional	solar	growth	trends.	
o Provides	evidence-based	policy	insights	for	scaling	deployment.	

4.	Global	Capability	Centre	

• Announced	as	a	“Silicon	Valley	for	Solar”—a	global	R&D	and	innovation	hub	based	in	India.	
• Objective:	

o Foster	research	collaboration	on	next-generation	solar	technologies,	such	as	perovskite	cells,	storage	integration,	and	hybrid	
systems.	

o Create	a	global	talent	pool	and	start-up	ecosystem	for	the	solar	industry.	

5.	ISA	Academy	–	AI-Driven	Learning	Platform	

• A	digital	knowledge	initiative	for	capacity	building,	skill	development,	and	training	in	the	solar	sector.	
• Features	AI-enabled	learning	modules	in	multiple	languages	for	policymakers,	engineers,	and	entrepreneurs.	
• Supports	digital	diplomacy	and	human	resource	development	across	member	countries.	

Strategic and Global Significance 
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1.	Leadership	of	the	Global	South	

• ISA	symbolizes	collective	action	by	developing	countries	for	climate	justice.	
• Promotes	equitable	access	to	renewable	technologies	and	south–south	cooperation.	

2.	Complementing	Paris	Agreement	and	COP28	(UAE	Consensus)	

• Reinforces	COP28’s	goals	to	triple	renewable	capacity	and	double	energy	efficiency	by	2030.	
• Positions	solar	as	a	central	pillar	of	the	global	energy	transition.	

3.	Energy	Diplomacy	and	Climate	Finance	

• Encourages	multilateral	funding	for	de-risking	solar	projects	through	instruments	like	the	Global	Solar	Facility.	
• Builds	synergies	with	the	World	Bank,	Green	Climate	Fund	(GCF),	and	African	Development	Bank.	

4.	India’s	Role	as	a	Global	Solar	Leader	

• India	acts	as	the	founding	anchor	and	host	nation	of	ISA,	reflecting	its	commitment	to	“One	Earth,	One	Family,	One	Future”	(Vasudhaiva	
Kutumbakam).	

• Initiatives	such	as	National	Solar	Mission,	Green	Hydrogen	Mission,	and	International	Solar	Alliance	highlight	India’s	climate	leadership	
model	for	the	Global	South.	

Challenges and Way Forward 
Challenges	 Suggested	Measures	

Financing	Gaps	 Enhance	access	to	concessional	financing	through	blended	finance	and	risk-sharing	instruments.	
Technological	Disparity	 Promote	joint	R&D	and	technology	transfer	through	ISA’s	Global	Capability	Centre.	
Solar	Waste	Management	 Operationalize	SUNRISE	initiative	globally	with	circular	economy	models.	
Uneven	Adoption	 Provide	targeted	support	for	SIDS,	Africa,	and	LDCs	through	tailored	programs.	
Policy	Implementation	 Strengthen	national	solar	roadmaps	and	cross-border	grid	integration	(OSOWOG).	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Environmental	 Contributes	to	SDG	7	(Affordable	and	Clean	Energy)	and	SDG	13	(Climate	Action).	
Economic	 Mobilizing	$1	trillion	in	investments	will	drive	green	growth	and	job	creation.	
Technological	 Facilitates	innovation	in	PV	recycling,	smart	grids,	and	hybrid	renewables.	
Diplomatic	 Enhances	India’s	leadership	in	multilateral	climate	governance.	

Conclusion 
The	Eighth	ISA	Assembly	(2025)	reaffirms	the	global	community’s	resolve	to	make	the	solar	revolution	inclusive,	sustainable,	and	innovation-
driven.	
Through	initiatives	like	SUNRISE,	SIDS	cooperation,	and	the	Global	Solar	Capability	Centre,	the	ISA	is	transforming	from	a	policy	platform	into	
a	global	action	mechanism	for	energy	transition.	
By	positioning	the	Global	South	at	the	forefront	of	climate	solutions,	the	ISA	represents	not	only	a	technological	movement	but	a	moral	and	
developmental	commitment	toward	a	sustainable	future.	

Mains Practice Question 
Q.	The	International	Solar	Alliance	has	evolved	into	a	key	pillar	of	global	climate	governance.	Discuss	how	its	initiatives—such	as	SUNRISE	
and	SIDS	cooperation—align	with	the	goals	of	the	Paris	Agreement	and	the	UAE	Consensus.	(250	words)	

East Asia Summit 2025: Kuala Lumpur Declaration on Peace and Stability 
📌	Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations:	India’s	foreign	policy,	regional	groupings,	and	global	governance	
✅	GS	Paper	II	–	Governance:	International	institutions,	their	mandates,	and	significance	for	India	
✅	GS	Paper	III	–	Security:	Regional	and	global	security	architecture,	maritime	cooperation	

Introduction 
The	20th	East	Asia	Summit	(EAS)	held	in	Kuala	Lumpur	(2025)	culminated	in	the	adoption	of	the	Kuala	Lumpur	Declaration	on	Peace	and	
Stability,	reaffirming	the	collective	commitment	of	the	Indo-Pacific	nations	toward	a	peaceful,	inclusive,	and	rules-based	regional	order.	
The	declaration	aligns	with	the	EAS	Plan	of	Action	(2024–2028)	and	ASEAN	Vision	2045:	“Our	Shared	Future”,	emphasizing	joint	cooperation	in	
strategic,	political,	and	economic	domains	to	sustain	regional	stability,	prosperity,	and	multilateralism.	
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About the East Asia Summit (EAS) 
Aspect	 Details	

Establishment	 2005,	First	Summit	held	in	Kuala	Lumpur,	Malaysia	
Nature	 Leaders-led	annual	forum	for	dialogue	and	cooperation	on	strategic,	political,	and	economic	issues	in	East	Asia	
Membership	 18	Member	States	–	10	ASEAN	nations	(Brunei,	Cambodia,	Indonesia,	Laos,	Malaysia,	Myanmar,	Philippines,	Singapore,	

Thailand,	Vietnam)	+	Australia,	China,	India,	Japan,	New	Zealand,	Republic	of	Korea,	Russia,	and	the	United	States	
Chairmanship	 Rotates	annually	among	ASEAN	member	states	
Secretariat	
Support	

Provided	through	ASEAN	Secretariat	

Objective	 Promote	peace,	stability,	and	prosperity	in	East	Asia	through	dialogue,	cooperation,	and	adherence	to	international	law	

The	EAS	serves	as	the	premier	leaders-led	platform	for	the	Indo-Pacific	strategic	dialogue,	complementing	ASEAN’s	central	role	in	regional	
architecture.	

Key Highlights: 20th East Asia Summit (2025) 
1.	Adoption	of	the	Kuala	Lumpur	Declaration	on	Peace	and	Stability	

• The	declaration	reaffirms	the	EAS	commitment	to:	
o Peaceful	resolution	of	disputes	in	accordance	with	international	law,	including	the	UN	Charter	and	UNCLOS	(1982).	
o Open,	inclusive,	and	transparent	regional	architecture	with	ASEAN	centrality.	
o Promotion	of	collective	security	and	economic	resilience	through	multilateral	engagement.	

2.	Implementation	of	the	EAS	Plan	of	Action	(2024–2028)	

• The	new	plan	outlines	joint	projects	and	capacity-building	programs	in:	
o Maritime	security	and	freedom	of	navigation	
o Sustainable	development	and	green	transition	
o Digital	transformation	and	connectivity	
o Disaster	risk	reduction	and	climate	resilience	
o Public	health	cooperation	post-pandemic	recovery	

3.	Alignment	with	ASEAN	Vision	2045	–	“Our	Shared	Future”	

• Envisions	a	“Resilient,	Innovative,	People-Centred	ASEAN	Community”	by	2045.	
• Prioritizes	regional	integration,	sustainability,	and	geopolitical	neutrality	amid	great-power	competition.	

4.	Strengthening	Dialogue	and	Security	Cooperation	

• Reiterated	the	importance	of:	
o Rules-based	Indo-Pacific	order	
o Freedom	of	navigation	and	overflight	in	maritime	domains	(especially	South	China	Sea)	
o Opposition	to	unilateral	militarization	and	coercive	actions	
o Counterterrorism,	cybersecurity,	and	supply	chain	diversification	

5.	Promoting	Economic	Integration	

• Emphasized	synergies	between	Regional	Comprehensive	Economic	Partnership	(RCEP)	and	ASEAN	Connectivity	Master	Plan	2025.	
• Encouraged	sustainable	trade	and	investment	frameworks	for	energy,	digital,	and	infrastructure	sectors.	

Strategic Significance of the Kuala Lumpur Declaration 
1.	Reinforcing	ASEAN	Centrality	

• The	declaration	reiterates	that	ASEAN	remains	the	anchor	of	Indo-Pacific	regionalism,	maintaining	a	balance	between	competing	major	
powers	such	as	the	U.S.,	China,	and	India.	

2.	Fostering	Rules-Based	Maritime	Order	

• Reaffirms	adherence	to	UNCLOS	(1982)	and	peaceful	dispute	resolution,	crucial	for	South	China	Sea	stabilityand	freedom	of	navigation—
issues	vital	to	global	trade	routes.	

3.	Advancing	Multilateralism	

• Counters	the	rising	tide	of	protectionism,	unilateralism,	and	geopolitical	fragmentation,	emphasizing	inclusive	cooperation	through	
consensus-based	diplomacy.	
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4.	Promoting	Sustainable	and	Digital	Transition	

• The	Plan	of	Action	(2024–2028)	integrates	sustainability	goals—clean	energy,	green	growth,	and	digital	innovation—echoing	UAE	
Consensus	(COP28)	and	SDG	13	(Climate	Action)	objectives.	

India’s Engagement and Strategic Interests 
Dimension	 India’s	Role	and	Perspective	

Diplomatic	Engagement	 India,	as	a	founding	member	of	EAS,	supports	ASEAN	centrality	and	freedom	of	Indo-Pacific	commons.	
Economic	Cooperation	 Strengthening	regional	trade	through	RCEP	complementarities	and	supply	chain	diversification	under	Act	East	

Policy.	
Maritime	Security	 Promotes	SAGAR	(Security	and	Growth	for	All	in	the	Region)	and	Indo-Pacific	Oceans	Initiative	(IPOI)	as	

frameworks	for	cooperative	security.	
Connectivity	and	Digital	
Economy	

Advocates	digital	public	infrastructure	(DPI)	cooperation	and	energy	interconnectivity	through	OSOWOG	(One	
Sun,	One	World,	One	Grid).	

Climate	and	Sustainability	 Aligns	EAS	goals	with	India’s	commitments	under	the	Paris	Agreement	and	LiFE	(Lifestyle	for	
Environment)	initiative.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Geopolitical	 Platform	for	balancing	China–US	rivalry	in	the	Indo-Pacific	through	cooperative	multilateralism.	
Economic	 Reinforces	regional	economic	resilience	amid	supply	chain	disruptions.	
Security	 Enhances	maritime	domain	awareness	(MDA)	and	joint	disaster	response	mechanisms.	
Sustainability	 Promotes	green	growth	and	climate-resilient	economies	in	alignment	with	ASEAN	2045	Vision.	

Conclusion 
The	Kuala	Lumpur	Declaration	on	Peace	and	Stability	(2025)	reaffirms	the	EAS’s	role	as	a	cornerstone	of	Indo-Pacific	regional	architecture,	
where	dialogue	and	cooperation	prevail	over	division	and	dominance.	
By	integrating	security,	sustainability,	and	inclusivity,	the	20th	EAS	signals	a	renewed	commitment	to	multilateralism	and	peaceful	coexistence.	

For	India,	the	Summit	reinforces	the	strategic	value	of	its	Act	East	and	Indo-Pacific	policies,	positioning	it	as	a	constructive	player	in	shaping	the	
region’s	future	stability	and	prosperity.	

Mains Practice Question 
Q.	The	East	Asia	Summit	plays	a	vital	role	in	maintaining	peace	and	stability	in	the	Indo-Pacific	region.	Discuss	the	significance	of	the	2025	
Kuala	Lumpur	Declaration	in	reinforcing	multilateralism	and	ASEAN	centrality.	(250	words)	

China’s WTO Complaint on PLI: Trade Law and Industrial Policy Debate 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	International	Relations,	WTO	Agreements,	and	India’s	Global	Trade	Policy	
✅	GS	Paper	III	–	Economy:	Industrial	Policy,	Manufacturing,	and	Subsidy	Mechanisms	

Introduction 
In	October	2025,	China	filed	a	formal	complaint	in	the	World	Trade	Organization	(WTO)	alleging	that	India’s	Production	Linked	Incentive	
(PLI)	schemes	for	Electric	Vehicles	(EVs)	and	Advanced	Chemistry	Cell	(ACC)	batteries	violate	global	trade	rules.	Beijing	contends	that	these	
schemes	provide	financial	benefits	conditional	on	the	use	of	domestically	produced	inputs,	thereby	breaching	the	Agreement	on	Subsidies	and	
Countervailing	Measures	(SCM	Agreement)	under	the	WTO.	
This	development	marks	a	critical	juncture	in	global	trade	governance,	as	it	raises	questions	on	the	legitimacy	of	industrial	policy	tools	used	for	
strategic	self-reliance	and	green	transition.	

Background: The PLI Scheme 
• Origin	and	Objective:	

Introduced	in	2020	as	part	of	India’s	post-pandemic	Atmanirbhar	Bharat	strategy,	the	PLI	scheme	seeks	to	boost	domestic	
manufacturing	through	performance-based	financial	incentives.	

• Sectoral	Coverage:	
Initially	covering	three	sectors,	the	scheme	has	now	expanded	to	14	strategic	sectors	such	as	electronics,	pharmaceuticals,	automobiles,	
batteries,	textiles,	food	processing,	and	renewable	energy.	

• Core	Mechanism:	
Companies	receive	incentives	linked	to	incremental	sales	of	products	manufactured	in	India,	aimed	at	fostering	investment,	innovation,	
and	import	substitution.	
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China’s Complaint at the WTO 
China’s	grievance	targets	three	specific	PLI	schemes,	claiming	they	violate	WTO’s	non-discrimination	principles	under	the	SCM	Agreement:	

1. PLI	Scheme	for	ACC	Batteries	–	incentivises	setting	up	Giga-scale	manufacturing	units	for	energy	storage	and	EV	batteries.	
2. PLI	Scheme	for	the	Automobile	Sector	–	promotes	manufacturing	of	Advanced	Automotive	Technology	(AAT)components	and	EVs.	
3. PLI	Scheme	to	Promote	EV	Manufacturing	–	attracts	global	EV	manufacturers	to	establish	domestic	production	bases	in	India.	

Core	Allegation:	

These	schemes	contain	Domestic	Value	Addition	(DVA)	requirements	that	encourage	companies	to	use	local	goodsover	imported	ones.	
China	argues	that	this	local	content	linkage	is	a	prohibited	subsidy	under	Article	3.1(b)	of	the	WTO	SCM	Agreement.	

Understanding the WTO’s SCM Agreement 
The	Agreement	on	Subsidies	and	Countervailing	Measures	(SCM	Agreement)	governs	how	member	nations	can	provide	industrial	support	
without	distorting	international	trade.	

Article	1	–	Definition	

A	subsidy	is	a	financial	contribution	by	a	government	or	public	body	that	confers	a	benefit	to	producers.	

Two	Key	Categories	of	Subsidies:	

Category	 Description	 WTO	Status	
Prohibited	
Subsidies	

Subsidies	contingent	on	export	performance	or	on	the	use	of	domestic	
over	imported	goods.	

Outright	violation	under	Article	3.	

Actionable	
Subsidies	

Subsidies	that	may	cause	adverse	trade	effects,	such	as	injury	to	another	
member’s	industry.	

Subject	to	dispute	settlement	or	
countervailing	measures.	

Relevant	Clauses:	

• Article	3.1(a):	Prohibits	export-contingent	subsidies.	
• Article	3.1(b):	Prohibits	subsidies	based	on	local	content	requirements	(domestic	over	imported	goods).	

China	claims	India’s	DVA-linked	incentives	fall	under	Article	3.1(b),	making	them	prohibited	subsidies.	

India’s Likely Defence and Context 
India	is	expected	to	contest	the	complaint	on	multiple	grounds,	drawing	parallels	with	other	countries’	industrial	transition	policies.	

1.	Developmental	and	Environmental	Objectives	

• The	PLI	schemes	are	designed	to	accelerate	the	green	transition,	energy	security,	and	domestic	manufacturing	capacity,	aligning	
with	Paris	Agreement	commitments.	

• Under	Article	XX	of	GATT,	exceptions	are	permitted	for	environmental	protection	and	public	welfare	objectives.	

2.	Comparative	Industrial	Policy	Practices	

• The	U.S.	Inflation	Reduction	Act	(IRA,	2022)	and	the	EU’s	Green	Deal	Industrial	Plan	also	contain	local	production	incentives.	
• India	could	argue	that	such	policies	are	part	of	a	global	trend	toward	strategic	decarbonisation,	not	trade	distortion.	

3.	Non-Specificity	of	the	Subsidy	

• India	may	claim	that	incentives	are	available	on	a	non-discriminatory	basis	to	both	domestic	and	foreign	companies	investing	in	India,	thus	
not	targeting	imports	directly.	

Broader Implications of the Dispute 
Dimension	 Implications	

Trade	Diplomacy	 Could	strain	India-China	relations	at	WTO,	where	both	are	already	engaged	in	trade	remedy	cases.	
Industrial	Policy	Autonomy	 Highlights	the	tension	between	WTO	trade	rules	and	national	self-reliance	strategies.	
Green	Technology	Race	 Reflects	growing	competition	in	EV	and	battery	manufacturing,	where	India	aims	to	become	a	global	hub.	
Precedent	for	Other	Nations	 Outcome	may	influence	how	developing	countries	design	industrial	subsidies	for	strategic	sectors.	
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Comparative Perspective 
Country	/	Region	 Similar	Policy	 Trade	Law	Concern	
United	States	 Inflation	Reduction	Act	(IRA)	 Faces	criticism	for	domestic	content	subsidies.	
European	Union	 Green	Deal	Industrial	Plan	 Balances	subsidies	with	WTO	compliance	through	carbon	and	sustainability	framing.	
China	 “Made	in	China	2025”	 Also	faces	WTO	scrutiny	for	state-backed	industrial	incentives.	

This	underlines	a	broader	global	shift—where	industrial	policy,	once	discouraged	under	neoliberal	trade	regimes,	is	re-emerging	as	a	legitimate	
development	tool.	

Way Forward 
1. WTO-Compatible	Redesign:	

India	may	recalibrate	PLI	criteria	to	focus	on	performance,	innovation,	and	sustainability	outcomes	rather	than	explicit	domestic	content	
targets.	

2. Bilateral	Engagement:	
Engage	diplomatically	with	China	to	resolve	the	issue	through	consultations	under	WTO	Dispute	Settlement	Understanding	(DSU).	

3. Coalition-Building	Among	Developing	Countries:	
Advocate	for	reform	of	WTO	subsidy	rules	to	allow	green	industrial	policies	aligned	with	climate	goals	and	technological	upgrading.	

4. Transparency	and	Notification:	
Ensure	timely	WTO	notification	of	subsidy	measures	to	prevent	disputes	and	strengthen	credibility.	

Conclusion 
China’s	complaint	underscores	the	growing	friction	between	trade	liberalisation	and	industrial	self-reliance	policies.	
For	India,	defending	its	PLI	framework	is	crucial—not	merely	as	a	legal	matter	but	as	a	policy	statement	on	economic	sovereignty,	green	
transition,	and	manufacturing	competitiveness.	
Going	forward,	balancing	WTO	compliance	with	strategic	autonomy	will	be	key	to	sustaining	India’s	industrial	rise	within	the	rules-based	global	
trade	order.	

Mains Practice Question: 
“China’s	recent	complaint	at	the	WTO	against	India’s	Production	Linked	Incentive	(PLI)	schemes	highlights	the	conflict	between	trade	rules	
and	industrial	policy.	Critically	analyse	the	implications	of	this	dispute	for	India’s	manufacturing	strategy	and	WTO	compliance.”	

US–China Meet at APEC 2025: Renewed G2 Dynamics and Global Impact 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	International	Relations:	Bilateral,	Regional	and	Global	Groupings	and	Agreements	
✅	GS	Paper	III	–	Economy	and	Strategic	Resources	(Rare	Earths,	Trade	Relations)	

Introduction 
At	the	Asia-Pacific	Economic	Cooperation	(APEC)	Summit	2025	held	in	Busan,	South	Korea,	the	US	President	and	Chinese	President	met	on	the	
sidelines	for	a	significant	bilateral	dialogue.	
The	meeting,	described	by	the	US	President	as	a	“G-2	moment”,	marks	a	potential	recalibration	in	US–China	relationsafter	years	of	strategic	tension.	
The	outcomes	—	a	tariff	reduction	linked	to	fentanyl	cooperation	and	China’s	pause	on	rare	earth	export	controls—	hint	at	selective	
rapprochement,	balancing	competition	with	pragmatic	engagement.	
However,	this	development	carries	far-reaching	implications	for	global	governance,	regional	alliances,	and	India’s	strategic	calculus.	

Key Outcomes of the Busan G-2 Meeting 
1.	US	Reduces	Tariffs	on	China	

• The	US	agreed	to	cut	by	10%	the	punitive	tariff	imposed	on	certain	Chinese	goods,	primarily	in	response	to	China’s	role	in	fentanyl	
precursor	chemical	production.	

• Fentanyl,	a	synthetic	opioid	up	to	50	times	stronger	than	heroin,	has	fueled	a	public	health	crisis	in	the	US,	leading	to	diplomatic	frictions.	
• The	tariff	reduction	signals	conditional	cooperation	—	linking	trade	relief	with	China’s	commitment	to	control	fentanyl	exports.	

2.	China	Extends	Pause	on	Rare	Earth	Export	Controls	

• China	agreed	to	extend	by	one	year	its	moratorium	on	export	restrictions	of	rare	earth	minerals	—	a	critical	input	for	defense,	renewable	
energy,	and	semiconductor	industries.	

• Rare	earth	elements	(REEs),	comprising	17	metallic	elements,	are	vital	for	magnets,	aircraft	systems,	electric	vehicles,	and	missile	
guidance	technologies.	

• This	move	provides	temporary	relief	to	global	supply	chains,	especially	to	the	US	and	its	allies,	amid	rising	geoeconomic	competition.	
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3.	Symbolic	Revival	of	the	“G-2”	Concept	

• The	US	President	referred	to	the	meeting	as	a	“G-2	dialogue”,	reviving	a	term	popularized	by	American	economist	C.F.	Bergsten	(2005).	
• G-2	envisioned	the	US	and	China	as	co-managers	of	global	stability,	sharing	responsibilities	on	economic	governance,	climate	change,	

and	trade	imbalances.	
• The	Busan	meeting	thus	signals	a	partial	thaw	—	acknowledging	both	nations’	indispensability	to	the	global	system.	

Understanding the “G-2” Concept 
Aspect	 Explanation	

Origin	 Coined	by	C.F.	Bergsten	(2005)	—	proposing	a	joint	leadership	model	for	the	US	and	China	to	stabilize	global	economic	
governance.	

Core	Idea	 The	world’s	two	largest	economies	act	as	co-stewards	of	the	international	system	—	resolving	trade,	financial,	and	strategic	
challenges	cooperatively.	

Criticism	 Critics	argue	G-2	undermines	multilateralism	and	marginalizes	voices	of	the	Global	South.	
Current	
Context	

The	Busan	dialogue	marks	a	limited	revival,	focusing	on	pragmatic	collaboration	while	strategic	competition	persists	in	Indo-
Pacific	and	technology	sectors.	

Broader Geopolitical Implications 
1.	Relevance	of	Regional	Institutions	

• The	Quad	(India,	Japan,	Australia,	US)	and	AUKUS	(Australia,	UK,	US)	were	conceived	to	balance	China’s	assertiveness	in	the	Indo-Pacific.	
• A	warming	of	US–China	ties	could	dilute	the	strategic	momentum	of	these	groupings	and	reduce	India’s	centrality	in	US	regional	strategy.	
• May	raise	doubts	about	Washington’s	long-term	commitment	to	Indo-Pacific	alliances.	

2.	Emergence	of	a	Managed	Bipolarity	

• The	G-2	dynamic	represents	a	shift	towards	structured	bipolarity	—	where	US	and	China	dominate	decision-making	on	trade,	technology,	
and	climate	governance.	

• This	can	undermine	multipolarity,	reducing	the	strategic	space	for	middle	powers	(India,	Japan,	EU,	ASEAN).	
• The	Global	South	may	perceive	this	as	marginalization	of	developing	nations	in	setting	global	norms.	

3.	Economic	and	Supply	Chain	Dependence	

• The	meeting	reaffirmed	global	dependence	on	China	for	critical	minerals,	EV	components,	and	semiconductor	materials.	
• The	US’s	readiness	to	engage	economically	suggests	pragmatism	outweighs	decoupling	rhetoric.	
• This	dependence	constrains	Western	diversification	efforts	despite	policies	like	the	CHIPS	and	Science	Act	(US)and	friend-shoring	

initiatives.	

4.	Implications	for	India	

• A	US–China	rapprochement	could	reduce	India’s	geopolitical	leverage	as	Washington’s	counterweight	to	Beijing	in	Asia.	
• May	embolden	China’s	assertive	posture	along	the	Line	of	Actual	Control	(LAC).	
• India	must	recalibrate	its	diplomacy	—	strengthening	ties	with	Japan,	ASEAN,	and	the	EU	while	pursuing	strategic	autonomy.	
• Simultaneously,	it	can	leverage	platforms	like	BRICS+	and	Global	South	forums	to	push	for	multipolar	cooperation.	

Analytical Perspective: Between Competition and Coexistence 
• The	Busan	meeting	reflects	a	“competitive	coexistence”	model	—	cooperation	in	selective	domains	(trade,	climate,	narcotics	control)	while	

maintaining	rivalry	in	technology,	Taiwan,	and	the	South	China	Sea.	
• Echoes	the	concept	of	“strategic	compartmentalization”,	where	adversarial	states	engage	issue-wise	without	resolving	deeper	systemic	

conflicts.	
• The	tariff	and	rare	earth	concessions	serve	as	confidence-building	measures,	not	a	full-scale	rapprochement.	

Broader Economic Context 
Issue	 Significance	

Global	Supply	Chains	 Stabilizing	rare	earth	supply	benefits	EV	and	electronics	industries	globally.	
Inflation	Control	 Reduction	in	trade	tariffs	helps	ease	import	costs,	indirectly	curbing	inflationary	pressures.	
Climate	Cooperation	 Opens	space	for	joint	leadership	in	global	climate	financing	and	clean	energy	manufacturing.	
Technology	Governance	 May	reframe	the	AI	and	semiconductor	“tech	war”	into	regulated	competition.	

Way Forward for India and the Global South 
1. Strategic	Autonomy	in	Multipolarity	–	Reinforce	independent	foreign	policy	and	balanced	engagement	with	both	powers.	
2. Diversify	Economic	Partnerships	–	Expand	trade	with	EU,	ASEAN,	and	Africa	to	reduce	exposure	to	great-power	dynamics.	
3. Invest	in	Rare	Earth	Ecosystem	–	Develop	domestic	capabilities	through	Kolar	and	Northeast	mineral	exploration.	
4. Strengthen	Minilateral	Platforms	–	Use	Quad,	IBSA,	and	BRICS+	to	safeguard	multipolarity.	
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5. Diplomatic	Watchfulness	–	Monitor	evolving	US–China	dynamics	to	ensure	India’s	security	and	technological	interests	remain	protected.	

Conclusion 
The	US–China	meeting	at	the	APEC	2025	Summit	in	Busan	symbolizes	a	delicate	balancing	act	—	reviving	limited	cooperation	amid	enduring	
strategic	competition.	
The	partial	re-emergence	of	a	“G-2	dynamic”	may	stabilize	certain	global	economic	sectors	but	also	risks	eroding	multipolar	
frameworks	and	marginalizing	emerging	powers.	
For	India,	this	evolving	equation	calls	for	strategic	prudence,	economic	diversification,	and	assertive	regional	engagement	to	maintain	its	
position	as	an	independent	pole	in	the	global	order.	

Mains Practice Question: 
“The	revival	of	the	G-2	dynamic	between	the	US	and	China	during	the	2025	APEC	Summit	raises	questions	about	the	future	of	multipolarity	
and	regional	stability.	Discuss	the	implications	of	this	development	for	India	and	the	global	governance	architecture.”	

Secondary Sanctions: Implications for India’s Trade and Energy Security 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	International	Relations:	Bilateral,	Regional,	and	Global	Groupings,	and	their	Impact	on	India’s	Interests	
✅	GS	Paper	III	–	Economy:	Energy	Security,	External	Sector,	and	Trade	Policy	

Introduction 
With	rising	geopolitical	tensions	and	renewed	U.S.	sanctions	pressure	on	Russia,	the	threat	of	secondary	sanctionslooms	large	over	India’s	crude	
oil	imports	from	Moscow.	
While	India	continues	to	purchase	discounted	Russian	oil	amid	the	Ukraine	conflict,	recent	U.S.	policy	deliberations	on	secondary	sanctions	have	
triggered	concerns	about	their	extraterritorial	impact	on	Indian	refiners,	financial	institutions,	and	shipping	companies.	
Understanding	secondary	sanctions	is	essential	to	gauge	how	they	differ	from	primary	sanctions	and	how	they	can	shape	global	energy	markets,	
sovereign	policy	autonomy,	and	economic	diplomacy.	

About Secondary Sanctions 
Aspect	 Explanation	

Definition	 Secondary	sanctions	are	penalties	imposed	by	one	country	(e.g.,	the	U.S.)	on	third-party	entities	or	statesthat	continue	to	engage	in	
transactions	with	a	sanctioned	country	or	its	entities.	

Objective	 To	extend	the	reach	of	domestic	sanctions	laws	beyond	national	borders	by	deterring	neutral	or	allied	states	from	dealing	with	the	
sanctioned	regime.	

Nature	 Extraterritorial,	meaning	they	apply	outside	the	sanctioning	country’s	jurisdiction,	often	based	on	that	country’s	control	over	
global	financial	and	trade	systems.	

Purpose	 To	act	as	a	force	multiplier	for	primary	sanctions	and	ensure	greater	compliance,	even	among	countries	not	directly	party	to	the	
sanctions	regime.	

Primary vs Secondary Sanctions 
Type	of	
Sanction	

Scope	 Targets	 Example	

Primary	
Sanctions	

Apply	to	citizens,	firms,	and	transactions	directly	
under	the	jurisdiction	of	the	sanctioning	country.	

Target	state,	entities,	and	
individuals.	

U.S.	ban	on	oil	imports	from	Iran	or	
Russia.	

Secondary	
Sanctions	

Apply	to	foreign	third-party	entities	that	conduct	
business	with	the	sanctioned	country.	

Neutral	or	allied	nations’	firms	
(banks,	refiners,	insurers,	etc.).	

U.S.	action	against	Indian	refiners	for	
importing	Iranian	oil	post-2018.	

Mechanism of Secondary Sanctions 
1. Identification	of	Target	Entities:	

U.S.	Treasury	or	other	sanctioning	authorities	identify	companies	or	countries	dealing	with	sanctioned	entities.	
2. Application	of	Penalties:	

o Denial	of	access	to	U.S.	banking	system	or	SWIFT	channels.	
o Restriction	on	U.S.	market	operations	or	assets.	
o Trade	bans	or	blacklisting	under	OFAC	(Office	of	Foreign	Assets	Control)	regulations.	

3. Resultant	Pressure:	
Even	neutral	countries	are	compelled	to	reorient	trade	policies	to	avoid	being	cut	off	from	global	financial	networks	dominated	by	the	U.S.	
dollar.	
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Illustrative Example: Iran and Russia 
1.	Iran	(2012–2019)	

• The	U.S.	imposed	primary	sanctions	on	Iran’s	oil	exports	to	deter	its	nuclear	program.	
• Secondary	sanctions	targeted	companies	and	banks	in	other	countries	(like	India,	Japan,	and	South	Korea)	purchasing	Iranian	oil	or	engaging	

with	its	energy	sector.	
• Indian	refiners	such	as	IOC	and	MRPL	had	to	cease	Iranian	oil	imports	due	to	potential	penalties.	

2.	Russia	(Post-2022	Ukraine	Conflict)	

• Western	nations	imposed	primary	sanctions	on	Russia’s	financial	and	energy	sectors.	
• Secondary	sanctions	now	threaten	third-country	importers—including	India,	Turkey,	and	China—to	discourage	their	growing	oil	trade	

with	Russia.	
• The	G7	Oil	Price	Cap	Mechanism	(2022)	already	restricts	access	to	Western	shipping,	insurance,	and	finance	for	Russian	oil	sold	above	$60	

per	barrel.	

Geopolitical and Economic Implications 
1.	For	India	

• Energy	Security	Challenge:	
Russia	has	become	India’s	largest	crude	supplier	(over	40%	of	imports	in	2025).	Any	disruption	could	destabilize	energy	prices	and	supply	
chains.	

• Financial	System	Risk:	
Secondary	sanctions	could	block	Indian	banks	or	refiners	from	using	U.S.	dollar	transactions,	forcing	reliance	on	rupee-ruble	or	dirham-
based	settlements.	

• Strategic	Autonomy	Test:	
India’s	independent	foreign	policy—balancing	ties	between	the	U.S.	and	Russia—may	come	under	diplomatic	strain.	

2.	For	Global	Economy	

• Fragmentation	of	Global	Trade:	
Pushes	countries	to	develop	alternative	payment	systems	(e.g.,	China’s	CIPS,	India’s	RuPay	trade	settlements)	reducing	U.S.	dominance.	

• Rise	of	Parallel	Financial	Networks:	
Sanctions	drive	the	creation	of	regional	alliances	such	as	BRICS	Pay	System	and	Eurasian	Payment	Framework.	

• Energy	Market	Distortions:	
Shifts	oil	trade	toward	shadow	fleets,	grey	insurance	markets,	and	barter-based	transactions,	increasing	opacity.	

Legal and Diplomatic Controversy 
Dimension	 Concern	

Sovereignty	 Secondary	sanctions	are	viewed	as	violations	of	international	law	and	state	sovereignty,	as	they	apply	outside	
jurisdiction.	

Extraterritorial	
Overreach	

The	European	Union,	China,	and	India	have	opposed	unilateral	sanctions,	terming	them	coercive	economic	
measures.	

WTO	Compatibility	 Such	sanctions	often	conflict	with	WTO’s	Most-Favoured	Nation	(MFN)	principles	and	non-discrimination	norms.	

The	UN	Charter	recognises	only	UN	Security	Council-authorised	sanctions	as	legitimate	under	international	law,	making	unilateral	secondary	
sanctions	legally	contentious.	

India’s Policy Options 
1. Diversification	of	Energy	Sources:	Expand	imports	from	Iraq,	Saudi	Arabia,	UAE,	and	the	U.S.,	while	maintaining	a	calibrated	Russian	

engagement.	
2. Strengthening	Alternate	Payment	Mechanisms:	Promote	rupee-based	trade	settlements	and	bilateral	currency	agreements	under	

the	Foreign	Exchange	Management	Act	(FEMA)	framework.	
3. Multilateral	Coordination:	Collaborate	with	BRICS,	SCO,	and	G20	members	to	advocate	reform	of	global	sanctions	regimes	and	non-dollar	

trade	mechanisms.	
4. Legal	Safeguards	and	Compliance:	Enhance	internal	compliance	within	PSUs	and	private	refiners	to	avoid	inadvertent	engagement	with	

sanctioned	entities.	
5. Strategic	Dialogue	with	the	U.S.:	Maintain	backchannel	diplomacy	through	the	2+2	Dialogue,	emphasizing	India’s	energy	security	

needs	and	strategic	autonomy.	
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Global Perspective on Secondary Sanctions 
Country/Region	 Response	

European	Union	(EU)	 Adopted	Blocking	Statute	(1996)	to	shield	European	firms	from	U.S.	secondary	sanctions.	
China	 Implemented	Anti-Foreign	Sanctions	Law	(2021)	empowering	retaliation	against	extraterritorial	sanctions.	
Russia	 Created	alternative	payment	networks	and	countersanctions	against	Western	firms.	
India	 Pursues	balanced	diplomacy	and	multi-currency	trade	mechanisms	to	reduce	vulnerability.	

Way Forward 
1. Promote	De-dollarisation	Initiatives:	

Collaborate	with	BRICS	nations	to	enhance	multi-currency	trade	and	digital	payment	platforms.	
2. Institutionalise	Energy	Resilience:	

Strengthen	the	Strategic	Petroleum	Reserve	(SPR)	and	foster	renewable	diversification.	
3. Engage	in	Global	Dialogue:	

Use	platforms	like	G20	and	WTO	to	advocate	for	multilateral	sanction	governance	instead	of	unilateral	economic	coercion.	
4. Domestic	Legal	Framework:	

Establish	guidelines	for	Indian	firms	to	evaluate	sanctions	risk	and	ensure	compliance	under	evolving	U.S.	laws.	

Conclusion 
Secondary	sanctions	epitomise	the	expanding	geopolitical	reach	of	economic	statecraft,	allowing	powerful	nations	to	influence	third-party	
behaviour	through	indirect	coercion.	
For	India,	they	represent	both	a	strategic	challenge	and	a	test	of	policy	resilience	—	balancing	energy	security	imperatives	with	diplomatic	
neutrality.	
Going	forward,	India	must	adopt	a	nuanced,	multi-layered	strategy—anchored	in	diversification,	legal	preparedness,	and	strategic	engagement—to	
safeguard	its	interests	in	an	increasingly	sanctions-driven	global	order.	

Mains Practice Question: 
“Explain	the	concept	of	secondary	sanctions	and	how	they	differ	from	primary	sanctions.	Discuss	their	extraterritorial	implications	on	
India’s	energy	security	and	strategic	autonomy.”	

India–US Defence Partnership: New 10-Year Strategic Framework 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	International	Relations:	Bilateral,	Regional	and	Global	Groupings	and	Agreements	
✅	GS	Paper	III	–	Security:	Defense	Technology,	Strategic	Cooperation,	and	National	Security	

Introduction 
In	a	major	milestone	for	strategic	and	defense	cooperation,	India	and	the	United	States	have	signed	a	new	10-year	framework	(2025–2035)	for	
the	Major	Defense	Partnership	(MDP).	
The	agreement,	concluded	on	the	sidelines	of	the	12th	ASEAN	Defence	Ministers’	Meeting-Plus	(ADMM-Plus)	in	Kuala	Lumpur,	Malaysia,	seeks	to	
provide	a	unified	vision	and	long-term	policy	direction	for	expanding	defense	collaboration	across	multiple	domains—military	technology,	defense	
trade,	interoperability,	and	innovation.	

This	framework	succeeds	the	earlier	ones	signed	for	2005–2015	and	2015–2025,	underscoring	the	continuity	and	strategic	maturity	of	India–US	
defense	relations	in	the	evolving	Indo-Pacific	security	architecture.	

Context and Background 
• The	India–US	defense	relationship	has	evolved	from	limited	exchanges	during	the	Cold	War	to	a	comprehensive	strategic	partnership	in	

the	21st	century.	
• The	designation	of	India	as	a	“Major	Defense	Partner”	(MDP)	in	2016	institutionalized	defense	cooperation	as	a	key	pillar	of	the	bilateral	

relationship.	
• The	new	framework	reflects	a	shift	from	transactional	arms	sales	toward	co-development,	joint	production,	and	technological	

innovation,	aligning	with	India’s	‘Aatmanirbhar	Bharat’	vision	and	US	Indo-Pacific	Strategy.	

Key Features of the 2025–2035 Defense Framework 
Dimension	 Objective	/	Description	

Duration	 10	years	(2025–2035),	ensuring	predictability	and	continuity.	
Purpose	 To	define	a	strategic	roadmap	for	defense	cooperation	with	a	focus	on	co-development,	technology	sharing,	and	

joint	production.	
Scope	 Extends	across	military	interoperability,	defense	trade,	joint	innovation	ecosystems,	and	regional	security	

cooperation.	
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Institutional	
Mechanism	

Anchored	in	existing	bilateral	dialogues	(especially	the	2+2	Ministerial	Dialogue)	and	newly	established	defense	
innovation	forums.	

Institutional & Foundational Framework of India–US Defense Cooperation 
Pillar	 Mechanism	/	

Agreement	
Year	 Key	Purpose	

Strategic	Dialogue	 2+2	Ministerial	
Dialogue	

2018	 Brings	together	Foreign	and	Defence	Ministers	to	coordinate	strategic	policy.	

Logistical	Cooperation	 LEMOA	 2016	 Allows	mutual	access	to	each	other’s	military	bases	for	refueling,	repair,	and	
supplies.	

Secure	
Communications	

COMCASA	 2018	 Enables	India	to	procure	secure	and	encrypted	U.S.	communication	systems.	

Industrial	Security	 ISA	 2019	 Facilitates	sharing	of	classified	information	with	Indian	private	defense	firms.	
Geospatial	Intelligence	 BECA	 2020	 Enables	exchange	of	high-end	geospatial	data	for	precision	targeting	and	navigation.	

These	foundational	agreements	have	transformed	India’s	defense	interoperability	with	the	U.S.,	laying	the	groundwork	for	joint	military	
operations	and	technology	integration.	

Strategic and Policy Pillars 
1.	Major	Defense	Partnership	(MDP)	Status	

• India	was	designated	as	a	Major	Defense	Partner	in	2016—a	unique	status	aimed	at	elevating	defense	cooperation	comparable	to	U.S.	
treaty	allies.	

• This	enables	expedited	technology	access,	co-development	programs,	and	simplified	export	controls.	

2.	Strategic	Trade	Authorization	(STA–1)	

• In	2018,	the	U.S.	granted	India	STA–Tier	1	status,	allowing	India	access	to	dual-use	and	high-technology	itemswithout	case-by-case	
licensing.	

• This	puts	India	in	a	select	group	alongside	NATO	allies	and	close	strategic	partners.	

Defence Industry and Technology Cooperation 
Component	 Details	

Trade	Volume	 India’s	defense	procurement	from	the	U.S.	exceeds	US$20	billion.	
Key	Acquisitions	 Includes	C-130J	and	C-17	transport	aircraft,	P-8I	maritime	patrol	aircraft,	Apache,	Chinook,	and	Seahawk	

helicopters.	
Technology	
Cooperation	

The	Defense	Industrial	Cooperation	Roadmap	(2023)	fast-tracks	joint	production	and	technology	transfer.	

Innovation	
Ecosystem	

INDUS	X	(2023)	–	an	initiative	connecting	start-ups,	MSMEs,	and	academia	for	defense	innovation.	

New	Initiative	(2025)	 Launch	of	the	Autonomous	Systems	Industry	Alliance	(ASIA)	to	develop	autonomous	aerial,	naval,	and	ground	
platforms	in	the	Indo-Pacific	region.	

These	efforts	aim	to	shift	India–US	defense	relations	from	buyer-seller	dynamics	to	co-developer	and	co-producer	partnerships.	

Operational Interoperability 
Bilateral	Military	Exercises	

Exercise	 Branch	 Purpose	
Yudh	Abhyas	 Army	 Enhances	joint	tactical	operations	and	counter-terror	drills.	
Vajra	Prahar	 Special	Forces	 Focuses	on	high-intensity	operations	and	counter-insurgency	training.	
Cope	India	 Air	Force	 Air	combat	and	logistics	interoperability.	

Multilateral	Engagements	

• Malabar	Exercise:	Naval	cooperation	among	India,	the	U.S.,	Japan,	and	Australia—core	of	the	Quad	framework.	
• RIMPAC	and	Red	Flag:	Participation	enhances	operational	experience	and	maritime	domain	awareness.	

Strategic Significance 
Dimension	 Strategic	Outcome	

Indo-Pacific	Stability	 Reinforces	maritime	security	and	deterrence	in	the	face	of	assertive	Chinese	behaviour.	
Defense	Modernization	 Access	to	cutting-edge	technology	in	AI,	cyber,	and	autonomous	systems.	
Industrial	Growth	 Boosts	India’s	defense	manufacturing	and	export	ecosystem	under	Aatmanirbhar	Bharat.	
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Geopolitical	Leverage	 Enhances	India’s	strategic	weight	in	the	Quad,	ASEAN,	and	Indian	Ocean	Region	(IOR).	
Technology	Co-Production	 Promotes	joint	ventures	in	areas	such	as	jet	engines,	UAVs,	and	space	defense	systems.	

Challenges in Deepening Cooperation 
1. Technology	Transfer	Barriers:	

U.S.	export	control	laws	(ITAR)	still	restrict	transfer	of	critical	defense	technologies.	
2. India’s	Strategic	Autonomy:	

Balancing	U.S.	partnership	with	ties	to	Russia	and	Non-Aligned	traditions	remains	a	diplomatic	challenge.	
3. Trade	and	Bureaucratic	Delays:	

Long	procurement	cycles	and	differing	procurement	procedures	slow	progress.	
4. Geopolitical	Sensitivities:	

U.S.	concerns	over	India’s	oil	imports	from	Russia	and	Iran	could	create	friction	in	strategic	ties.	

Broader Indo-Pacific Context 
• The	framework	strengthens	India–U.S.	alignment	in	maintaining	a	Free,	Open,	and	Rules-Based	Indo-Pacific.	
• Complements	Quad	cooperation	in	critical	technologies,	cyber	security,	and	maritime	awareness.	
• Reinforces	both	nations’	shared	role	as	net	security	providers	in	the	Indian	Ocean	Region	(IOR).	

Way Forward 
1. Accelerate	Co-Development	Projects:	

Prioritize	programs	under	INDUS	X	and	the	Defense	Industrial	Cooperation	Roadmap.	
2. Expand	Maritime	Cooperation:	

Joint	efforts	in	anti-submarine	warfare,	sea-bed	surveillance,	and	underwater	domain	awareness.	
3. Institutionalise	Innovation	Collaboration:	

Establish	India–U.S.	Defense	Innovation	Hubs	linking	startups	and	defense	PSUs.	
4. Enhance	Multilateral	Integration:	

Align	India–U.S.	cooperation	with	ASEAN	frameworks	and	ADMM-Plus	initiatives	for	regional	security.	
5. Strategic	Communication:	

Continue	2+2	dialogues	to	manage	differences	and	sustain	momentum	in	bilateral	trust.	

Conclusion 
The	India–U.S.	10-Year	Major	Defense	Partnership	Framework	(2025–2035)	marks	a	decisive	step	toward	deep	institutional	alignment	and	
strategic	trust	between	the	two	largest	democracies.	
It	reflects	a	paradigm	shift	from	transactional	defense	trade	to	collaborative	innovation,	reinforcing	both	nations’	role	in	ensuring	stability,	
deterrence,	and	peace	in	the	Indo-Pacific	region.	
For	India,	it	offers	a	path	to	technological	self-reliance,	enhanced	defense	preparedness,	and	a	stronger	voice	in	shaping	the	emerging	global	
security	order.	

Mains Practice Question: 
“The	India–U.S.	10-Year	Major	Defense	Partnership	Framework	signifies	a	strategic	transformation	from	defense	trade	to	technology	co-
development.	Discuss	its	significance	for	India’s	defense	modernization	and	Indo-Pacific	security	architecture.”	

SECURITY	&	DEFENCE		
Exercise Trishul: Advancing Tri-Service Operational Synergy 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Security:	Internal	Security	Challenges	and	Defence	Preparedness	
✅	GS	Paper	II	–	International	Relations:	India’s	Neighbourhood	and	Strategic	Cooperation	

Introduction 
India	has	launched	Exercise	Trishul,	a	major	tri-service	military	exercise	conducted	along	the	western	border	with	Pakistan,	spanning	Gujarat	
and	Rajasthan.	
This	large-scale	joint	drill	brings	together	the	Indian	Army,	Navy,	and	Air	Force	to	enhance	joint	operational	readiness,	interoperability,	
and	strategic	coordination	in	multi-domain	warfare.	
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The	exercise	represents	a	continuation	of	India’s	evolving	integrated	warfare	doctrine,	aligning	with	the	broader	aim	of	developing	a	Theatre	
Command	structure	and	enhancing	synergy	across	all	branches	of	the	armed	forces.	

About Exercise Trishul 
Aspect	 Details	

Type	 Tri-Service	Joint	Military	Exercise	
Location	 Along	the	Western	Front	—	covering	strategic	zones	across	Gujarat	and	Rajasthan	bordering	Pakistan.	
Objective	 To	assess	joint	operational	capability,	strategic	responsiveness,	and	inter-service	coordination.	
Participating	
Forces	

Indian	Army,	Navy,	and	Air	Force,	supported	by	indigenous	defence	technologies	and	logistics.	

Focus	Area	 Integration	of	indigenous	defense	systems,	combined	operations,	logistics	support,	and	real-time	communication	
interoperability.	

Objectives and Strategic Significance 
1.	Operational	Preparedness	

• Simulates	real-time	conflict	scenarios	to	evaluate	India’s	combat	readiness	along	the	western	border.	
• Tests	the	mobility	and	rapid	deployment	capabilities	of	integrated	forces	across	desert	terrain.	

2.	Jointness	and	Interoperability	

• Enhances	coordination	among	the	Army’s	mechanized	units,	Air	Force	squadrons,	and	naval	air	assetsoperating	inland.	
• Aims	to	improve	command	synergy	through	joint	command-and-control	(C2)	systems.	

3.	Indigenous	Technology	Integration	

• Demonstrates	India’s	progress	in	self-reliance	under	Aatmanirbhar	Bharat,	showcasing:	
o LCA	Tejas	aircraft,	
o Arjun	MBT	(Main	Battle	Tank),	
o Akash	missile	systems,	
o DRDO	surveillance	platforms,	and	
o Integrated	Battlefield	Management	Systems	(IBMS).	

4.	Strategic	Communication	and	Surveillance	

• Tests	network-centric	warfare	capabilities	using	satellite	communication,	AI-based	threat	detection,	and	ISR	(Intelligence,	
Surveillance	&	Reconnaissance)	assets.	

• Ensures	faster	and	coordinated	responses	to	trans-border	incursions	or	hybrid	warfare.	

Relevance in the Western Sector 
Region	 Strategic	Importance	

Rajasthan	Front	 The	desert	terrain	serves	as	a	key	operational	theater	for	armoured	and	mechanized	warfare.	
Gujarat	Coastline	 Provides	a	crucial	link	between	land	and	maritime	operations,	vital	for	logistics	and	amphibious	deployment.	
Proximity	to	Pakistan	Border	 Reinforces	India’s	deterrence	posture	and	rapid	response	capacity	in	contested	air	and	land	zones.	

The	western	border	remains	sensitive	due	to	Pakistan’s	military	activities,	infiltration	attempts,	and	drone	incursions,	making	integrated	
readiness	vital	for	national	security.	

Context: Evolution of Jointness in Indian Armed Forces 
A.	Historical	Background	

• Traditionally,	the	three	services	operated	in	silos	with	limited	coordination.	
• Post-Kargil	War	(1999),	the	Kargil	Review	Committee	and	Naresh	Chandra	Committee	recommended	a	joint	operational	command	

system.	

B.	Ongoing	Defence	Reforms	

• Establishment	of	the	Chief	of	Defence	Staff	(CDS)	in	2020	aimed	at	promoting	jointness	and	integration.	
• Plans	for	Theatre	Commands	(Western,	Northern,	Maritime)	to	unify	operational	control.	
• Exercises	like	Trishul	serve	as	testing	platforms	for	joint	doctrines	and	command	integration.	
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Other Major Tri-Service Exercises 
Exercise	 Focus	Area	 Remarks	

Exercise	INDRA	(India–Russia)	 Joint	tri-service	drills	with	Russia	 Focuses	on	counter-terrorism	and	interoperability.	
Exercise	Kavach	 Andaman	&	Nicobar	Command	 Tests	India’s	integrated	island	defence	capability.	
Exercise	Dakshin	Shakti	(2021)	 Southern	theatre	 Tri-service	integration	across	land,	air,	and	sea	domains.	
Exercise	Vayu	Shakti	 Air–Ground	coordination	 Tests	Air	Force	precision	strikes	and	Army	support	integration.	

Exercise	Trishul	fits	into	this	continuum,	focusing	specifically	on	western	border	preparedness	and	indigenous	system	integration.	

Strategic and Defence Dimensions 
1.	Indigenous	Capability	Showcase	

• Demonstrates	India’s	progress	in	defence	manufacturing	and	system	integration	under	the	Aatmanirbhar	Bharat	initiative.	
• Reinforces	confidence	in	homegrown	platforms	like	Akash	SAM,	Tejas	fighters,	and	Astra	missiles.	

2.	Strengthening	Theatre-Level	Command	

• Exercises	like	Trishul	test	the	combined	operational	command	structure,	a	precursor	to	full-scale	Theatre	Command	implementation.	
• Enables	joint	logistics,	common	communication	networks,	and	standard	operating	procedures	(SOPs)	for	multi-service	operations.	

3.	Regional	Signalling	

• Sends	a	strategic	message	to	Pakistan	and	adversaries	about	India’s	readiness	and	unified	defence	response	capacity.	
• Reinforces	India’s	doctrine	of	credible	deterrence	through	visible	preparedness.	

Contemporary Context 
• Conducted	in	the	backdrop	of	evolving	regional	security	threats,	including:	

o Cross-border	infiltration,	
o Unmanned	aerial	system	(drone)	surveillance	from	across	the	border,	
o Hybrid	warfare	threats,	and	
o Maritime–land	coordination	requirements.	

• Aligns	with	India’s	Defence	Production	Policy	(2020)	and	National	Security	Strategy	Draft	(2024)	aimed	at	strengthening	multi-domain	
warfare	readiness.	

Way Forward 
1. Institutionalise	Joint	Doctrine:	

Regular	tri-service	exercises	should	form	the	foundation	for	permanent	integrated	operational	commands.	
2. Technology-Driven	Integration:	

Incorporate	AI,	cyber	warfare,	and	space-based	intelligence	into	training	modules.	
3. International	Collaboration:	

Extend	future	editions	of	Trishul	to	include	friendly	foreign	forces	for	interoperability.	
4. Enhanced	Logistics	Infrastructure:	

Develop	dual-use	(civil-military)	infrastructure	across	western	and	coastal	corridors	to	ensure	sustained	operations.	

Conclusion 
Exercise	Trishul	symbolizes	India’s	steady	march	toward	a	unified,	technology-driven,	and	self-reliant	defence	architecture.	
By	integrating	the	Army,	Navy,	and	Air	Force	under	a	joint	operational	framework,	the	exercise	strengthens	India’s	combat	readiness	along	
its	western	frontier	and	lays	the	groundwork	for	future	theatre	command	structures.	
As	India	navigates	an	era	of	multi-domain	threats	and	evolving	regional	dynamics,	Trishul	stands	as	a	testament	to	its	resolve	for	jointness,	
innovation,	and	strategic	autonomy.	

Mains Practice Question: 
“Discuss	the	significance	of	Exercise	Trishul	in	the	context	of	India’s	evolving	tri-service	integration	and	defence	preparedness	along	the	
western	frontier.”	
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ECONOMY	
Advanced Manufacturing Roadmap: NITI Aayog’s Vision for Global Leadership 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Growth,	development,	industrial	policy,	and	infrastructure	
✅	GS	Paper	III	–	Science	and	Technology:	Indigenisation	and	development	of	new	technology	
✅	GS	Paper	II	–	Governance:	Policy	formulation	and	institutional	mechanisms	for	economic	transformation	

Introduction 
In	a	significant	policy	initiative,	the	NITI	Aayog	has	released	a	report	titled	“India’s	Advanced	Manufacturing	Roadmap	to	Global	Leadership”	
(2025).	
The	report	outlines	a	comprehensive	strategy	to	reposition	India’s	manufacturing	sector	through	frontier	technologiesand	innovation-led	growth.	
By	identifying	13	high-impact	sectors	grouped	into	five	core	clusters,	and	emphasizing	four	transformative	technologies—Artificial	
Intelligence	(AI)/Machine	Learning	(ML),	Advanced	Materials,	Digital	Twins,	and	Robotics—the	roadmap	envisions	transforming	India	into	
a	global	manufacturing	hub	by	2035.	

Current Context and Need for Transformation 
1.	Historical	Underperformance	

• India’s	manufacturing	sector	has	historically	contributed	only	15–17%	of	GDP,	compared	to	25–30%	achieved	by	East	Asian	
economies	(e.g.,	South	Korea,	China)	during	their	industrial	peak.	

• Despite	having	a	large	workforce	and	domestic	demand,	the	sector	has	struggled	with	low	productivity,	limited	technology	adoption,	
and	fragmented	industrial	ecosystems.	

2.	Structural	Challenges	

• Low	R&D	investment:	India’s	expenditure	on	R&D	is	less	than	0.7%	of	GDP,	far	behind	global	averages	(~2.5–3%).	
• Fragmented	value	chains:	Weak	linkages	between	MSMEs,	large	firms,	and	global	supply	networks.	
• Regulatory	complexity:	Cumbersome	compliance	systems	affecting	ease	of	doing	business.	
• Skills	gap:	Shortage	of	workers	skilled	in	digital,	AI,	and	robotics	technologies.	
• Limited	“Creative	Destruction”:	Slow	turnover	of	obsolete	industries	limits	innovation	and	productivity	growth.	

3.	Opportunity	Cost	

• The	report	warns	that	failure	to	adopt	frontier	technologies	could	lead	to	a	loss	of	USD	270	billion	in	additional	manufacturing	GDP	by	
2035.	

• Conversely,	timely	adoption	could	enable	$1	trillion	in	manufacturing	GVA	and	generate	millions	of	high-quality	jobs.	

Five Core Clusters of High-Impact Sectors 
The	roadmap	identifies	13	sectors	grouped	into	five	clusters	based	on	technological	synergies	and	global	demand	potential:	

Cluster	 Illustrative	Sectors	 Strategic	Focus	
1.	Mobility	and	Transportation	 Automotive,	Aerospace,	Railways	 Electrification,	automation,	and	sustainable	logistics	
2.	Electronics	and	Digital	Systems	 Semiconductors,	Consumer	Electronics,	Telecom	

Equipment	
AI-integrated	manufacturing,	chip	design,	and	smart	
devices	

3.	Advanced	Materials	and	
Manufacturing	

Defence	Equipment,	Metallurgy,	Chemical	
Engineering	

Advanced	composites,	3D	printing,	and	lightweight	
materials	

4.	Energy	and	Sustainability	 Renewable	Equipment,	Battery	Systems,	Green	
Hydrogen	

Net-zero	manufacturing	and	circular	economy	
practices	

5.	Healthcare	and	Biotech	
Manufacturing	

MedTech,	Pharma,	Biotechnology	 Advanced	bioengineering,	robotics-assisted	
manufacturing	

These	clusters	aim	to	align	India’s	manufacturing	ecosystem	with	Industry	4.0	and	sustainable	development	goals	(SDGs).	
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Four Pillars of Transformation: Frontier Technology Pathways 
Frontier	Technology	 Transformational	Potential	

1.	Artificial	Intelligence	(AI)	/	Machine	
Learning	(ML)	

Enables	predictive	maintenance,	process	optimization,	and	intelligent	automation	across	
manufacturing	lines.	

2.	Advanced	Materials	 Development	of	nanomaterials,	smart	composites,	and	biodegradable	polymers	for	next-
generation	products.	

3.	Digital	Twins	 Virtual	replication	of	production	systems	for	real-time	monitoring,	efficiency	improvement,	and	
cost	reduction.	

4.	Robotics	and	Automation	 Boosts	precision,	scalability,	and	safety,	especially	in	high-value	sectors	like	automobile,	
aerospace,	and	healthcare.	

Together,	these	technologies	underpin	the	transition	from	“Make	in	India”	to	“Innovate	in	India”,	integrating	data-driven	design,	sustainability,	
and	efficiency.	

Four Strategic Imperatives for Manufacturing Transformation 
1.	Building	Technological	Depth	

• Foster	domestic	R&D	ecosystems	through	collaboration	between	industry,	academia,	and	research	institutes.	
• Establish	centres	of	excellence	(CoEs)	focused	on	AI-driven	manufacturing	and	smart	factories.	

2.	Enhancing	Global	Integration	

• Strengthen	India’s	participation	in	Global	Value	Chains	(GVCs)	by	promoting	high-tech	exports	and	supply	chain	diversification.	
• Align	manufacturing	clusters	with	global	trade	corridors	such	as	IMEC	(India–Middle	East–Europe	Corridor).	

3.	Institutional	and	Policy	Reforms	

• Streamline	regulatory	frameworks	to	reduce	compliance	burden	under	ease	of	doing	business	2.0.	
• Implement	a	National	Advanced	Manufacturing	Mission	for	coordinated	policymaking	across	ministries.	

4.	Human	Capital	and	Skill	Development	

• Integrate	Industry	4.0	skill	modules	into	Skill	India	and	PMKVY	4.0	programs.	
• Encourage	partnerships	between	industries	and	technical	institutes	for	apprenticeship-based	learning	in	AI,	robotics,	and	digital	

engineering.	

Broader Economic Significance 
Dimension	 Expected	Outcome	

Economic	Growth	Raise	manufacturing	contribution	to	25%	of	GDP	by	2035.	
Employment	 Create	high-skill,	high-wage	jobs	in	design,	automation,	and	smart	manufacturing.	
Exports	 Position	India	as	a	net	exporter	in	advanced	manufacturing	goods.	
Innovation	 Foster	patent	generation	and	intellectual	property	creation	in	frontier	technologies.	
Sustainability	 Integrate	green	manufacturing	practices	for	carbon	neutrality	and	resource	efficiency.	

Challenges Ahead 
1. Technology	Diffusion	Gap	–	Slow	adoption	among	MSMEs	due	to	high	capital	costs.	
2. Digital	Infrastructure	Deficit	–	Inadequate	broadband	and	5G	connectivity	in	industrial	corridors.	
3. Financing	Innovation	–	Limited	venture	capital	for	deep-tech	manufacturing	startups.	
4. Data	and	Cybersecurity	Risks	–	Rising	threats	due	to	automation	and	digital	twin	technologies.	
5. Global	Competition	–	Competing	industrial	powerhouses	(China,	Germany,	USA)	advancing	faster	in	Industry	4.0	implementation.	

Policy Recommendations 
Focus	Area	 Actionable	Measures	

Incentivize	Frontier	Tech	Adoption	 Introduce	targeted	tax	incentives	and	production-linked	schemes	for	Industry	4.0	deployment.	
Develop	Advanced	Manufacturing	Parks	 Integrate	with	PM	MITRA,	PLI	Schemes,	and	National	Logistics	Policy	(NLP).	
Public–Private	R&D	Partnerships	 Encourage	joint	research	between	DRDO,	IITs,	CSIR	labs,	and	private	sector.	
Green	and	Digital	Synergy	 Combine	digital	transformation	with	sustainable	energy	transitions	under	Mission	LiFE.	
Data	Governance	Framework	 Ensure	secure	use	of	industrial	data	through	national	cybersecurity	protocols.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Global	Economic	Transition	 Aligns	with	global	re-industrialization	trends	post-COVID-19	and	supply	chain	realignment.	
Technological	Leadership	 Supports	India’s	ambition	to	lead	in	semiconductors,	robotics,	and	AI-driven	production.	
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Sustainability	 Complements	India’s	net-zero	by	2070	target	through	low-carbon	industrial	growth.	
Strategic	Autonomy	 Reduces	dependency	on	imported	high-tech	components	and	enhances	Atmanirbhar	Bharat.	

Conclusion 
The	NITI	Aayog’s	Advanced	Manufacturing	Roadmap	serves	as	a	blueprint	for	India’s	transition	from	a	labour-intensive	to	a	knowledge-	and	
innovation-intensive	economy.	
By	leveraging	AI,	robotics,	and	digital	engineering,	India	can	bridge	the	technological	gap,	enhance	global	competitiveness,	and	build	resilient	
industrial	ecosystems.	

This	transformation	is	not	merely	economic—it	is	strategic	and	structural,	ensuring	that	India	becomes	a	leader,	not	a	follower,	in	the	next	era	of	
global	industrial	revolution.	

Mains Practice Question 
Q.	Discuss	the	key	features	of	NITI	Aayog’s	“Advanced	Manufacturing	Roadmap	to	Global	Leadership”	and	explain	how	frontier	technologies	
can	help	India	achieve	industrial	transformation	and	global	competitiveness.	(250	words)	

IMF Global Financial Stability Report 2025: Managing Economic Risks 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Global	economic	institutions,	financial	stability,	and	international	economic	trends	
✅	GS	Paper	II	–	International	Relations:	Global	financial	governance	and	multilateral	institutions	
✅	GS	Paper	III	–	Security:	Impact	of	geopolitical	conflicts	on	global	economic	stability	

Introduction 
The	International	Monetary	Fund	(IMF)	released	the	Global	Financial	Stability	Report	(GFSR)	in	April	2025,	presenting	a	comprehensive	
analysis	of	emerging	risks	in	the	international	financial	system.	
The	report	warns	that	tightened	financial	conditions,	coupled	with	persistent	geopolitical	tensions	and	military	conflicts,	are	exacerbating	
vulnerabilities	across	global	markets.	
By	identifying	systemic	weaknesses	before	they	escalate	into	crises,	the	GFSR	serves	as	a	critical	global	policy	tool	for	macroeconomic	
surveillance	and	financial	sector	stability.	

About the Global Financial Stability Report (GFSR) 
Aspect	 Details	

Published	By	 International	Monetary	Fund	(IMF)	
Frequency	 Biannual	(April	and	October)	
Objective	 To	assess	global	financial	market	conditions,	monitor	systemic	risks,	and	provide	policy	recommendations	for	

safeguarding	stability	
Established	Purpose	 Enhance	understanding	of	global	financial	linkages	and	promote	international	monetary	cooperation	
Complementary	IMF	
Reports	

-	World	Economic	Outlook	(WEO)	–	on	global	growth	and	macroeconomic	trends		
-	Fiscal	Monitor	–	on	global	fiscal	developments	and	policy	responses	

Purpose and Scope 
The	GFSR	acts	as	an	early	warning	mechanism	for	financial	policymakers	worldwide.	It	aims	to:	

• Identify	emerging	systemic	vulnerabilities	in	banking,	capital	markets,	and	shadow	financial	systems.	
• Assess	macro-financial	linkages	between	advanced,	emerging,	and	developing	economies.	
• Recommend	policy	and	regulatory	reforms	to	prevent	financial	contagion	and	crises.	

The	2025	edition	places	special	emphasis	on	geopolitical	shocks,	interest	rate	volatility,	and	debt	sustainability	risksin	the	post-pandemic	global	
economy.	

Key Findings of the 2025 GFSR 
1.	Tightened	Global	Financial	Conditions	

• The	report	highlights	that	global	monetary	tightening,	led	by	advanced	economies	(notably	the	U.S.	Federal	Reserve	and	ECB),	has	increased	
borrowing	costs	and	reduced	liquidity.	

• Resulting	effects	include:	
o Higher	risk	premiums	for	emerging	markets.	
o Capital	outflows	from	developing	economies.	
o Increased	debt-servicing	pressure	on	low-income	countries.	
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✅	IMF	notes	that	nearly	one-third	of	emerging	economies	now	face	“elevated	debt	distress	risks.”	

2.	Impact	of	Geopolitical	Conflicts	

• Military	conflicts	and	geopolitical	flashpoints	(e.g.,	Eastern	Europe,	West	Asia,	South	China	Sea)	have	triggered:	
o Volatility	in	global	stock	markets.	
o Increased	sovereign	bond	yields	and	wider	credit	spreads.	
o Currency	depreciation	in	economies	dependent	on	energy	or	defense	imports.	

✅	The	report	warns	that	“geopolitical	fragmentation”	could	erode	long-term	investor	confidence	and	weaken	global	capital	flows.	

3.	Rising	Sovereign	Risk	

• Sovereign	debt	vulnerabilities	have	intensified	due	to	high	public	debt-to-GDP	ratios	and	slowing	growth.	
• Low-income	economies,	particularly	in	Sub-Saharan	Africa	and	South	Asia,	face	difficulties	accessing	affordable	finance.	
• The	IMF	urges	global	debt	restructuring	frameworks	(like	the	Common	Framework	for	Debt	Treatments)	to	function	more	efficiently.	

4.	Asset	Market	Corrections	

• Overvaluation	in	real	estate	and	equity	markets	has	raised	concerns	of	potential	asset	price	corrections.	
• Rapid	increases	in	interest	rates	have	reduced	household	and	corporate	balance	sheet	resilience.	

✅	The	IMF	emphasizes	“macroprudential	regulation”	and	“capital	adequacy	norms”	to	contain	contagion	risks.	

5.	Financial	Technology	and	Cybersecurity	Risks	

• While	fintech	and	digital	finance	have	improved	inclusion,	they	also	expose	global	systems	to	cybersecurity	threats,	data	privacy	risks,	
and	regulatory	loopholes.	

• The	report	calls	for	cross-border	cooperation	on	digital	asset	regulation	and	AI-driven	financial	governance.	

IMF’s Recommendations 
Area	 Policy	Direction	

Monetary	Policy	 Calibrate	interest	rate	normalization	carefully	to	avoid	triggering	recessionary	pressures.	
Fiscal	Discipline	 Prioritize	debt	sustainability	through	credible	fiscal	consolidation	and	transparency.	
Financial	Regulation	 Strengthen	macroprudential	frameworks	to	contain	credit	and	liquidity	risks.	
International	Cooperation	 Reinforce	global	safety	nets	and	capital	flow	management	frameworks	through	IMF	surveillance.	
Crisis	Preparedness	 Build	buffers	in	developing	economies	through	foreign	exchange	reserves	and	regional	financing	arrangements.	

The	IMF	emphasizes	the	need	for	“financial	stability	as	a	public	good”,	requiring	collective	global	action	to	safeguard	against	systemic	shocks.	

Broader Context / Contemporary Relevance 
Dimension	 Current	Global	Trend	/	Relevance	

Economic	 Persistent	inflation	and	slower	growth	post-pandemic	challenge	central	bank	policy	coordination.	
Geopolitical	 Conflicts	and	sanctions	fragment	global	financial	networks.	
Technological	 Rise	of	fintech	and	cryptocurrencies	adds	new	dimensions	to	regulatory	challenges.	
Climate	Finance	 Growing	risk	from	climate-related	financial	instability	and	green	transition	costs.	
India’s	Context	 India	remains	resilient	due	to	prudent	regulation,	strong	foreign	exchange	reserves,	and	stable	macro	fundamentals.	

India’s Perspective 
• India’s	banking	sector	remains	sound	and	well-capitalized,	according	to	the	RBI	Financial	Stability	Report	(2025).	
• Continued	foreign	inflows	and	robust	growth	projections	(6.5–7%)	buffer	India	from	global	headwinds.	
• However,	risks	persist	from	global	interest	rate	fluctuations,	commodity	price	volatility,	and	geopolitical	uncertainties	affecting	trade	

and	energy	imports.	

Conclusion 
The	IMF’s	Global	Financial	Stability	Report	(April	2025)	provides	a	sobering	reminder	of	the	interconnectedness	of	global	finance	and	
geopolitics.	
In	a	world	characterized	by	tight	liquidity,	rising	debt,	and	geopolitical	fragmentation,	the	need	for	resilient,	transparent,	and	inclusive	
financial	systems	has	never	been	greater.	
Strengthening	international	cooperation,	reinforcing	domestic	financial	safeguards,	and	promoting	sustainable	capital	flows	will	be	crucial	to	
maintaining	global	financial	stability	in	the	decade	ahead.	
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Mains Practice Question 
Q.	The	IMF’s	Global	Financial	Stability	Report	2025	warns	of	heightened	financial	vulnerabilities	amid	geopolitical	and	monetary	tightening.	
Discuss	the	key	findings	of	the	report	and	their	implications	for	emerging	economies	like	India.	(250	words)	

Electronics Component Manufacturing Scheme: Strengthening Self-Reliance 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Industrial	policy,	Make	in	India,	and	manufacturing	sector	development	
✅	GS	Paper	III	–	Science	and	Technology:	Indigenization	of	technology	and	development	of	new	sectors	
✅	GS	Paper	II	–	Governance:	Government	policies	and	their	role	in	promoting	innovation	and	investment	

Introduction 
The	Government	of	India	has	approved	seven	projects	under	the	newly	launched	Electronics	Component	Manufacturing	Scheme	(ECMS),	marking	
a	significant	step	towards	building	a	robust	and	self-sustaining	electronics	manufacturing	ecosystem.	
Introduced	in	April	2025	with	a	total	outlay	of	₹22,919	crore,	the	ECMS	aims	to	reduce	import	dependence,	strengthen	domestic	value	chains,	
and	position	India	as	a	global	hub	for	high-value	electronic	components.	

The	scheme	aligns	with	India’s	broader	goal	of	“Viksit	Bharat	@2047”	and	the	vision	of	Atmanirbhar	Bharat,	transforming	India	from	an	electronics	
assembly	base	to	a	component	manufacturing	powerhouse.	

About the Electronics Component Manufacturing Scheme (ECMS) 
Aspect	 Details	

Launch	Year	 April	2025	
Total	Outlay	 ₹22,919	crore	
Nodal	Ministry	 Ministry	of	Electronics	and	Information	Technology	(MeitY)	
Objective	 Build	a	self-sustaining	ecosystem	for	component	manufacturing,	attract	investment,	and	increase	domestic	value	addition	
Targeted	
Segments	

Sub-assemblies	(display	and	camera	modules),	bare	components	such	as	Non-Surface	Mount	Devices,	and	semiconductor-
related	parts	

Tenure	 6	years	(Turnover	Linked	Incentive)	+	1	year	gestation;	5	years	(Capex	Incentive)	
Core Objectives of ECMS 

• Develop	Indigenous	Capability:	Strengthen	India’s	capacity	to	manufacture	key	components	domestically,	including	semiconductors,	
camera	modules,	and	display	parts.	

• Attract	Investment:	Encourage	domestic	and	global	players	to	invest	in	component	manufacturing.	
• Enhance	Value	Addition:	Increase	local	value	addition	in	electronics	from	18–20%	currently	to	50%	by	2030.	
• Export	Competitiveness:	Make	India	a	global	supplier	of	critical	electronic	parts.	
• Generate	Employment:	Create	direct	and	indirect	jobs	in	electronics	clusters	and	MSME	supply	chains.	

Structure and Incentives 
Type	of	Incentive	 Description	

Turnover-Linked	Incentive	(TLI)	 Applicable	for	6	years	(with	1-year	gestation).	Provides	incentives	based	on	incremental	sales	of	eligible	
components.	

Capital	Expenditure	(Capex)	
Incentive	

Offered	for	5	years	to	support	capital	investments	in	setting	up	new	or	expanding	existing	units.	

Focus	Sectors	 Mobile	devices,	consumer	electronics,	electric	vehicles	(EVs),	telecom	equipment,	and	industrial	automation	
components.	

The	scheme’s	twin-incentive	model	balances	long-term	capital	support	with	performance-linked	rewards,	promoting	sustainable	industry	
growth.	

Key Facts about India’s Electronics Sector 
Indicator	 2014–15	 2024–25	 Growth	

Production	 ₹1.9	lakh	crore	 ₹11.3	lakh	crore	 ~6-fold	increase	
Exports	 ₹38,000	crore	 ₹3.27	lakh	crore	 ~8-fold	rise	
GDP	Contribution	 –	 3.4%	of	India’s	GDP	 –	
Global	Ranking	 7th	(2021–22)	→	3rd	(2024–25)	 India’s	3rd	largest	export	category	

	

Mobile	Manufacturing	 –	 2nd	largest	in	the	world	 –	
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These	figures	demonstrate	the	transformative	growth	in	India’s	electronics	ecosystem,	driven	by	flagship	schemes	such	as	PLI	for	Large-Scale	
Electronics	Manufacturing	(LSEM),	Semicon	India	Program,	and	now	ECMS.	

Sectors to Benefit from ECMS 
• Smartphones	&	Consumer	Electronics:	Enhanced	production	of	camera	modules,	printed	circuit	boards	(PCBs),	and	sensors.	
• Automobiles	&	EVs:	Components	like	chips,	power	controllers,	and	battery	management	units.	
• Medical	Devices:	Advanced	electronic	sensors	and	imaging	components.	
• Telecommunications:	Production	of	5G	modules,	routers,	and	optical	components.	
• Industrial	Automation:	Robotics,	control	systems,	and	smart	manufacturing	tools.	

By	targeting	the	core	components	of	multiple	high-growth	industries,	the	scheme	aims	to	bridge	critical	gaps	in	the	supply	chain.	

Strategic Importance 
1.	Reducing	Import	Dependency	

• India	imports	over	60%	of	its	electronic	components,	particularly	from	China,	South	Korea,	and	Taiwan.	
• ECMS	will	localize	production,	strengthening	supply	chain	security	and	economic	resilience.	

2.	Boosting	Exports	and	Competitiveness	

• Incentives	will	enable	Indian	firms	to	compete	globally	in	cost	and	technology.	
• The	scheme	aligns	with	“Make	in	India	for	the	World”,	promoting	export-oriented	manufacturing.	

3.	Driving	Technological	Innovation	

• Encourages	R&D	investment	in	next-generation	component	design	and	deep-tech	applications	such	as	AI	chips,	IoT	modules,	and	sensors.	
• Integrates	with	Semicon	India	Program	and	Design-Linked	Incentive	(DLI)	scheme	for	comprehensive	capability	building.	

4.	Regional	Industrialization	

• Supports	the	development	of	electronics	manufacturing	clusters	in	Tamil	Nadu,	Karnataka,	Uttar	Pradesh,	and	Gujarat.	
• Encourages	balanced	regional	growth	by	linking	smaller	MSMEs	with	large	manufacturers.	

Contemporary and Global Context 
Dimension	 Relevance	/	Example	

Geopolitical	 Global	realignment	of	supply	chains	post-COVID	and	China+1	diversification	strategy.	
Economic	 Supports	India’s	$1	trillion	digital	economy	target	by	2030.	
Environmental	 Promotes	energy-efficient	manufacturing	and	green	electronics	under	E-Waste	Management	Rules	(2022).	
Global	Trade	 Helps	India	tap	into	the	$2	trillion	global	electronics	market.	

Challenges and Way Forward 
Challenges	 Policy	Measures	Needed	

High	import	reliance	on	semiconductors	 Integration	with	Semicon	India	and	chip	fabrication	ecosystem	
Skill	gap	in	advanced	electronics	design	 Upskilling	through	Skill	India	and	Electronics	Sector	Skill	Council	(ESSC)	
Global	competition	and	supply	chain	disruptions	 Long-term	trade	partnerships	and	logistics	modernization	
Financial	accessibility	for	MSMEs	 Simplified	approval	and	financing	support	under	SIDBI	and	EXIM	Bank	

Conclusion 
The	Electronics	Component	Manufacturing	Scheme	(ECMS)	represents	a	crucial	step	in	India’s	journey	toward	self-reliance	in	the	electronics	
sector.	
By	encouraging	domestic	manufacturing,	global	investment,	and	value	addition,	the	scheme	bridges	the	missing	link	between	assembly	and	
innovation.	
If	implemented	effectively,	ECMS	could	transform	India	from	a	net	electronics	importer	to	a	global	supply	hub,	reinforcing	the	vision	of	a	digitally	
empowered,	self-reliant	economy.	

Mains Practice Question 
Q.	Discuss	the	objectives	and	significance	of	the	Electronics	Component	Manufacturing	Scheme	(ECMS)	in	strengthening	India’s	electronics	
ecosystem.	How	does	it	complement	existing	industrial	policies	such	as	the	PLI	and	Semicon	India	programs?	(250	words)	



 
  

49 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

Underground Coal Gasification Guidelines: Towards Cleaner Energy Use 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy	&	Environment:	Energy	security,	resource	efficiency,	sustainable	development	
✅	GS	Paper	III	–	Science	&	Technology:	Applications	of	technology	in	industrial	development	and	clean	energy	
✅	GS	Paper	II	–	Governance:	Regulatory	frameworks	and	environmental	governance	mechanisms	

Introduction 
The	Government	of	India	(Ministry	of	Coal)	has	released	draft	guidelines	for	Underground	Coal	Gasification	(UCG)	in	October	2025,	marking	a	
pivotal	move	toward	cleaner	and	more	efficient	coal	utilisation.	
These	guidelines	aim	to	establish	a	structured	regulatory	and	operational	framework	for	conducting	UCG	projects,	covering	aspects	such	as	mine	
planning,	groundwater	monitoring,	environmental	safeguards,	and	scientific	closure	procedures.	

By	adopting	UCG,	India	seeks	to	leverage	its	vast	coal	reserves	while	simultaneously	reducing	carbon	emissions	and	dependence	on	imported	
natural	gas	and	crude	oil.	

About the Draft Guidelines for UCG 
Purpose:	To	provide	a	regulatory	roadmap	for	developing	Underground	Coal	Gasification	projects	in	a	scientific,	environmentally	responsible,	
and	commercially	viable	manner.	

Key	Provisions	

• Comprehensive	Planning:	
o Preparation	of	mining	and	mine	closure	plans	for	UCG	blocks.	
o Inclusion	of	feasibility	studies,	groundwater	monitoring,	and	post-mining	rehabilitation	measures.	

• Scientific	Mine	Closure:	
o Companies	must	maintain	an	escrow	account	with	the	Coal	Controller’s	Organization	(CCO)	to	ensure	availability	of	funds	for	mine	

closure	and	reclamation.	
• Pilot	Projects:	

o Emphasis	on	pilot-scale	feasibility	studies	before	full	commercial	operations.	
o Encouragement	of	technology	partnerships	and	joint	ventures	for	adapting	global	UCG	technologies	to	Indian	coal	types.	

• Environmental	Safeguards:	
o Continuous	groundwater	quality	monitoring	and	subsidence	control	measures.	
o Integration	of	carbon	capture	and	storage	(CCS)	where	feasible.	

Role of the Coal Controller’s Organization (CCO) 
Function	 Description	

Nodal	Authority	 Functions	under	the	Ministry	of	Coal	
Data	Management	 Collects	and	maintains	coal	production	data	from	both	private	and	public	sector	mines	
Appellate	Role	 Acts	as	appellate	authority	in	disputes	regarding	coal	grade	and	size	classification	
Escrow	Account	Oversight	 Manages	funds	deposited	by	companies	for	scientific	mine	closure	and	environmental	restoration	

The	inclusion	of	CCO	oversight	ensures	accountability	and	environmental	compliance	in	UCG	operations.	

Understanding Coal Gasification 
Definition	

Coal	Gasification	is	a	thermochemical	process	that	converts	coal	into	synthesis	gas	(syngas)	—	a	mixture	of:	

• Carbon	monoxide	(CO)	
• Hydrogen	(H₂)	
• Carbon	dioxide	(CO₂)	
• Methane	(CH₄)	
• Other	hydrocarbons	

This	process	takes	place	under	controlled	oxygen	and	steam	conditions	at	high	temperature	and	pressure,	often	integrated	with	carbon	capture	
technologies.	

End	Products	of	Syngas	

• Electricity	generation	(as	fuel	in	combined	cycle	gas	turbines)	
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• Chemical	synthesis:	Methanol,	Ammonia,	Urea,	and	Hydrogen	production	
• Liquid	fuels:	Conversion	into	synthetic	diesel	or	aviation	fuel	
• Feedstock	for	fertilizers	and	petrochemicals	

How	Underground	Coal	Gasification	(UCG)	Works	

1. Coal	seams	located	deep	underground	(inaccessible	to	traditional	mining)	are	ignited	in	situ.	
2. Controlled	injection	of	oxygen/air	and	steam	produces	syngas	underground.	
3. The	syngas	is	extracted	through	production	wells,	cleaned,	and	used	for	power	or	chemical	production.	
4. This	eliminates	the	need	for	surface	mining,	thereby	minimizing	land	disturbance	and	emissions.	

Advantages of UCG Technology 
Dimension	 Benefit	

Energy	Security	 Utilizes	India’s	deep,	unmineable	coal	reserves,	expanding	domestic	energy	resources.	
Environmental	Benefits	 Reduces	land	degradation,	ash	generation,	and	surface	water	pollution.	
Economic	Efficiency	 Enables	production	of	value-added	fuels	and	fertilizers	domestically.	
Reduced	Imports	 Lowers	dependence	on	imported	LNG,	crude	oil,	and	petrochemicals.	
Carbon	Capture	Integration	 Facilitates	in-situ	CO₂	storage,	aligning	with	India’s	Net	Zero	2070	target.	

UCG	offers	a	cleaner	and	resource-efficient	path	for	coal	utilization	compared	to	traditional	combustion	methods.	

Challenges and Limitations 
Challenge	 Explanation	

High	Project	Costs	 Requires	heavy	capital	investment	in	gasifiers,	CCS	systems,	and	gas-cleaning	technologies.	
Technology	
Adaptation	

Most	global	UCG	technologies	(e.g.,	from	Australia	and	South	Africa)	are	suited	to	low-ash	coal,	while	India’s	high-ash	
coal	requires	technical	modification.	

Uncertain	Coal	
Supply	

Variability	in	coal	seam	quality	and	absence	of	long-term	supply	agreements	hinder	project	bankability.	

Input	Cost	Pressures	 High	cost	of	oxygen,	water,	and	infrastructure	makes	domestic	gasification	more	expensive	than	imported	natural	gas.	
Environmental	Risks	 Potential	groundwater	contamination	and	surface	subsidence	if	not	scientifically	managed.	

Hence,	research	collaboration	and	pilot-scale	testing	are	essential	to	customize	UCG	for	Indian	conditions.	

Policy Relevance and National Context 
• The	National	Coal	Gasification	Mission	(2020)	targets	100	million	tonnes	of	coal	gasification	by	2030.	
• The	Draft	UCG	Guidelines	(2025)	operationalize	this	vision	by	promoting	pilot	studies	and	regulatory	oversight.	
• Supports	India’s	Net	Zero	2070	commitment	by	enabling	low-carbon	utilization	of	coal.	
• Aligns	with	Make	in	India	and	Energy	Transition	goals,	balancing	development	with	sustainability.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Energy	Transition	 UCG	integrates	fossil	resources	with	clean	energy	pathways.	
Climate	Action	 Enables	carbon	capture	and	utilization	in	hard-to-abate	sectors.	
Economic	Diversification	 Promotes	downstream	industries	–	fertilizer,	chemical,	and	hydrogen	production.	
Regional	Development	 Opens	up	opportunities	in	coal-bearing	states	(Jharkhand,	Chhattisgarh,	Odisha).	
Technological	Innovation	 Encourages	partnerships	with	global	UCG	technology	leaders.	

Conclusion 
The	draft	guidelines	for	Underground	Coal	Gasification	(UCG)	represent	a	forward-looking	policy	shift,	enabling	India	to	exploit	its	coal	reserves	
sustainably	and	scientifically.	
By	combining	environmental	safeguards,	technological	innovation,	and	institutional	oversight,	the	framework	positions	UCG	as	a	bridge	
between	energy	security	and	climate	responsibility.	
However,	the	long-term	success	of	UCG	will	depend	on	cost	efficiency,	R&D	adaptation	to	Indian	coal,	and	stringent	environmental	monitoring,	
ensuring	that	India’s	coal	transition	remains	both	clean	and	inclusive.	

Mains Practice Question 
Q.	What	is	Underground	Coal	Gasification	(UCG)?	Discuss	its	significance	for	India’s	energy	security	and	the	challenges	associated	with	its	
adoption.	How	do	the	2025	draft	guidelines	aim	to	ensure	sustainable	implementation?	(250	words)	
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Urban Transformation: Turning Challenges into Growth Engines 
📌	Syllabus	Mapping:	

✅	GS	Paper	I	–	Urbanization:	Problems	and	remedies	related	to	urban	growth	
✅	GS	Paper	II	–	Governance:	Devolution	of	powers,	role	of	urban	local	bodies,	and	policy	reforms	
✅	GS	Paper	III	–	Economy:	Inclusive	growth,	infrastructure	development,	and	sustainable	development	

Introduction 
India	stands	at	a	transformative	juncture	of	urbanization,	where	cities	serve	not	just	as	population	centers	but	as	economic	engines	of	growth.	
A	recent	U.S.	hike	in	H-1B	visa	fees	offers	India	a	unique	opportunity	to	retain	global	talent,	attract	skilled	professionals,	and	reimagine	its	
cities	as	globally	competitive,	livable	hubs.	

However,	realizing	this	vision	demands	that	India	confronts	its	pressing	urban	challenges—pollution,	congestion,	water	scarcity,	waste	
management,	and	housing	deficits—and	transform	them	into	drivers	of	sustainable	growth.	

India’s Urban Potential: An Economic Perspective 
Aspect	 Insight	

Economic	
Contribution	

Only	15	Indian	cities	contribute	nearly	30%	of	India’s	GDP,	underscoring	their	role	as	economic	growth	hubs.	

Growth	Potential	 Strengthening	urban	economies	could	add	~1.5%	to	India’s	annual	GDP	growth.	
Urbanization	Trends	 By	2036,	about	40%	of	India’s	population	will	live	in	urban	areas,	making	it	the	world’s	second-largest	urban	

system.	
Strategic	Imperative	 Well-planned	cities	can	enhance	productivity,	innovation,	and	global	competitiveness.	

Thus,	India’s	urban	transformation	is	not	merely	a	demographic	shift—it’s	an	economic	imperative	for	achieving	the	goals	of	Viksit	Bharat	
@2047.	

Major Urban Challenges 
1.	Pollution	and	Mobility	

• Air	Pollution:	India	has	6	of	the	10	most	polluted	cities	globally	(as	per	WHO	and	IQAir	indices).	
o Key	sources:	Vehicular	emissions,	construction	dust,	and	industrial	discharge.	

• Urban	Mobility:	Rising	vehicle	ownership	leads	to	traffic	congestion	and	long	commute	times,	lowering	productivity.	

2.	Solid	Waste	Management	

• India	generates	over	160,000	tonnes	of	solid	waste	daily,	but	only	26%	is	scientifically	treated.	
• Uncollected	and	mixed	waste	leads	to	landfill	overflow,	methane	emissions,	and	health	hazards.	

3.	Water	Scarcity	and	Management	

• 40–50%	of	piped	water	is	lost	through	leakages	and	inefficient	distribution.	
• Urban	aquifers	are	under	severe	stress;	nearly	21	major	cities	may	face	zero	groundwater	availability	in	coming	decades	(NITI	Aayog).	

4.	Urban	Density	and	Housing	

• India	faces	an	affordable	housing	shortage	of	nearly	10	million	units,	projected	to	triple	to	31	million	units	by	2030.	
• Low	Floor	Space	Index	(FSI)	restricts	vertical	development,	promoting	urban	sprawl	and	longer	commutes.	

o FSI/FAR	Definition:	Ratio	of	a	building’s	total	built-up	area	to	its	plot	area.	
• Result:	Rising	land	prices,	slum	proliferation,	and	inadequate	housing	for	lower-income	groups.	

5.	Governance	and	Institutional	Weakness	

• Urban	local	bodies	(ULBs)	remain	financially	weak	and	dependent	on	higher-level	grants.	
• Outdated	regulations,	bureaucratic	overlaps,	and	weak	metropolitan	governance	hinder	effective	planning.	

Proposed Way Forward 
1.	Combating	Pollution	and	Enhancing	Mobility	

• Electrify	Public	Transport:	Expand	EV	buses,	metro	networks,	and	last-mile	connectivity.	
• Urban	Challenge	Fund:	Incentivize	high-performing	cities	that	demonstrate	measurable	progress	in	air	quality	and	mobility	reforms.	
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• Smart	Traffic	Systems:	Use	AI	and	IoT	for	real-time	traffic	management	and	pollution	monitoring.	

2.	Water	Efficiency	and	Resource	Management	

• Recycle	and	Reuse:	Encourage	treated	wastewater	for	non-potable	uses.	
• Rainwater	Harvesting:	Integrate	rooftop	collection	and	recharge	systems	in	all	new	constructions.	
• Rational	Water	Pricing:	Introduce	“pay-as-you-use”	models	to	discourage	wastage.	
• Examples:	Singapore’s	NEWater	project	showcases	successful	large-scale	wastewater	recycling.	

3.	Urban	Density	and	Housing	Solutions	

• Reform	Floor	Space	Index	(FSI):	
o Allow	higher	FSI/FAR	in	well-planned	urban	zones	to	curb	sprawl.	
o Adopt	“vertical	cities”	concept	seen	in	Singapore	and	Tokyo	for	efficient	land	use.	

• Inclusionary	Zoning:	Developers	could	gain	height	allowances	in	return	for	contributions	to	social	housing	or	transit	
infrastructure	(modeled	on	São	Paulo	and	Tokyo).	

• Affordable	Housing	Finance:	Strengthen	Credit-Linked	Subsidy	Scheme	(CLSS)	and	promote	Rental	Housing	Policies.	

4.	Strengthening	Urban	Governance	and	Fiscal	Capacity	

• Devolution	of	Powers:	Empower	city	governments	as	envisaged	under	the	74th	Constitutional	Amendment.	
• Property	Tax	Reform:	Modernize	assessment	using	GIS	mapping	to	enhance	municipal	revenues.	
• Digitized	Land	Records:	Improve	transparency	and	ease	of	transactions.	
• Land	Value	Capture	(LVC):	Adopt	Hong	Kong’s	model—reinvest	land	value	appreciation	into	public	infrastructure	and	housing.	

5.	Urban	Innovation	and	Blue-Green	Infrastructure	

• Promote	sponge	cities,	green	corridors,	and	urban	forests	for	flood	mitigation	and	air	quality	improvement.	
• Encourage	Public–Private	Partnerships	(PPPs)	for	waste-to-energy	plants	and	smart	infrastructure.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Examples	

Economic	 Urban	reforms	could	add	1.5%	to	national	GDP	annually.	
Environmental	 Urban	green	infrastructure	aligns	with	SDG	11	(Sustainable	Cities)	and	India’s	Net	Zero	2070target.	
Social	 Affordable	housing	enhances	equity	and	inclusivity.	
Governance	 Fiscal	empowerment	of	ULBs	ensures	bottom-up	urban	management.	
Global	Competitiveness	 Indian	cities	can	become	magnets	for	global	talent	amid	changing	visa	and	migration	patterns.	

Conclusion 
India’s	urban	future	is	a	story	of	both	promise	and	paradox.	While	cities	drive	economic	dynamism,	they	also	embody	environmental	and	social	
stress.	
Transforming	these	challenges	into	engines	of	sustainable	growth	demands	policy	coherence,	financial	empowerment,	and	citizen	
participation.	
Learning	from	global	best	practices—from	Singapore’s	planning	efficiency	to	Tokyo’s	vertical	density	and	fiscal	models	like	Hong	Kong’s	LVC—
can	help	India	build	resilient,	inclusive,	and	globally	competitive	cities.	
Ultimately,	cities	must	evolve	from	centres	of	congestion	to	hubs	of	creativity,	productivity,	and	sustainability—the	true	engines	of	a	Viksit	
Bharat.	

Mains Practice Question 
Q.	Urban	challenges	in	India	are	opportunities	in	disguise.	Discuss	how	policy	reforms,	fiscal	empowerment,	and	urban	innovation	can	
transform	Indian	cities	into	engines	of	sustainable	and	inclusive	growth.	(250	words)	

Adjusted Gross Revenue: Rethinking India’s Telecom Policy 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Infrastructure	–	Energy,	Ports,	Roads,	Airports,	Railways,	Telecom	
✅	GS	Paper	II	–	Governance:	Government	policies	affecting	sectors	and	industries	
✅	GS	Paper	III	–	Internal	Security:	Issues	related	to	the	communication	network	and	regulatory	framework	

Introduction 
The	Supreme	Court	(SC)	has	recently	allowed	the	Central	Government	to	reconsider	the	issue	of	Adjusted	Gross	Revenue	(AGR)—a	long-
standing	dispute	that	has	significantly	impacted	the	financial	health	of	India’s	telecom	sector.	
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The	AGR	controversy	centers	on	how	telecom	operators’	revenues	are	calculated	for	licensing	fees	and	spectrum	usage	charges,	a	matter	that	
has	led	to	massive	liabilities	and	financial	stress	for	major	telecom	companies.	

This	development	offers	an	opportunity	to	restructure	regulatory	frameworks	and	revive	sectoral	sustainability,	balancing	government	
revenue	interests	with	industry	viability.	

Understanding Adjusted Gross Revenue (AGR) 
Aspect	 Explanation	

Definition	 AGR	refers	to	the	gross	revenue	earned	by	telecom	operators,	both	from	telecom	services	and	non-telecom	sources	such	as	
rent,	dividend,	and	interest	income.	

Origin	 The	concept	emerged	under	the	National	Telecom	Policy	(1999)	when	the	government	shifted	from	a	fixed	license	fee	regime	to	
a	revenue-sharing	model.	

Components	 Includes	revenue	from	core	telecom	operations	(voice,	data,	messaging)	and,	as	per	DoT	interpretation,	non-core	income	like	
sale	of	assets,	dividends,	and	rent.	

Issue with AGR Definition 
1.	Divergence	of	Interpretation	

• The	Department	of	Telecommunications	(DoT)	argued	that	AGR	should	include	all	revenues,	both	telecom	and	non-telecom.	
• Telecom	operators,	on	the	other	hand,	maintained	that	AGR	should	cover	only	revenues	from	telecom	services,	excluding	unrelated	

income	streams	such	as:	
o Sale	of	fixed	assets	
o Rental	income	
o Dividend	and	interest	earnings	

This	difference	in	interpretation	became	the	core	of	the	AGR	dispute.	

2.	Financial	Implications	

• The	broader	DoT	definition	resulted	in	huge	additional	liabilities	due	to	penalties	and	interest	on	unpaid	dues.	
• In	2019,	the	Supreme	Court	upheld	the	DoT’s	definition,	directing	companies	to	pay	₹1.47	lakh	crore	in	dues,	severely	affecting	industry	

balance	sheets.	

Chronology of AGR Dispute 
Year	 Event	

1999	 Shift	to	revenue-sharing	regime	under	the	new	telecom	policy.	
2005–2011	 Telecom	operators	challenged	DoT’s	definition	of	AGR	in	various	tribunals.	
2019	(Oct)	 Supreme	Court	upheld	the	government’s	interpretation	of	AGR,	ordering	telecom	companies	to	clear	dues.	
2020–2022	 Government	provided	moratoriums	and	payment	rescheduling	to	ease	sectoral	distress.	
2025	 SC	allows	the	Centre	to	reconsider	AGR	definition,	reopening	policy	dialogue	for	a	sustainable	solution.	

Economic and Sectoral Significance 
1.	Fiscal	Impact	on	Telecom	Operators	

• Major	players	like	Bharti	Airtel,	Vodafone	Idea,	and	others	faced	massive	dues,	limiting	their	capacity	to	invest	in	5G	rollout,	network	
modernization,	and	rural	connectivity.	

• The	burden	also	led	to	sectoral	consolidation,	reducing	competition.	

2.	Impact	on	Government	Revenue	

• AGR	forms	the	basis	for	calculating	license	fees	and	spectrum	usage	charges	(SUC),	vital	sources	of	non-tax	revenue	for	the	government.	
• However,	excessive	financial	stress	can	reduce	long-term	investment	and	service	quality,	ultimately	lowering	fiscal	returns.	

3.	Broader	Economic	Effects	

• High	dues	constrained	operators’	ability	to	raise	capital,	affecting	employment,	FDI,	and	the	digital	infrastructure	ecosystem.	
• The	controversy	highlighted	the	need	for	a	predictable	and	investor-friendly	regulatory	environment	in	the	telecom	sector.	

Contemporary Relevance and Policy Considerations 
Dimension	 Relevance	/	Example	

5G	Rollout	and	Digital	India	 AGR	rationalization	is	critical	for	ensuring	affordable	tariffs	and	nationwide	5G	coverage.	
Ease	of	Doing	Business	 Simplified	revenue	definitions	can	enhance	investor	confidence	and	attract	global	telecom	investments.	
Fiscal	Balance	 Balancing	government	revenue	needs	with	industry	solvency	remains	key	to	long-term	stability.	
Regulatory	Reform	 The	Telecom	Act	2023	seeks	to	replace	outdated	laws	and	improve	clarity	in	licensing	and	revenue-sharing	norms.	
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Way Forward 
1.	Rationalizing	AGR	Definition	

• Restrict	AGR	calculation	to	telecom-related	revenues	only,	aligning	with	global	best	practices.	
• Exclude	non-core	income	to	prevent	arbitrary	financial	burdens	on	operators.	

2.	Transparent	and	Predictable	Policy	Framework	

• Establish	a	statutory	formula	for	AGR	computation	under	the	new	Telecom	Act.	
• Ensure	periodic	review	and	stakeholder	consultation	to	maintain	regulatory	stability.	

3.	Structural	Reforms	

• Encourage	spectrum	trading	and	sharing	to	optimize	resource	use.	
• Introduce	a	graded	payment	mechanism	for	AGR	dues	based	on	revenue	strength.	

4.	Promoting	Industry	Sustainability	

• Continue	financial	relief	measures	such	as	moratoriums	and	equity	conversion	options	for	struggling	telecom	firms.	
• Encourage	diversification	into	digital	services,	IoT,	and	AI-based	telecommunications	to	enhance	revenue	resilience.	

Broader Context / Contemporary Relevance 
Dimension	 Impact	/	Example	

Digital	Economy	 Ensures	stable	telecom	infrastructure	for	India’s	Digital	Public	Infrastructure	(DPI)ecosystem.	
Employment	 Revitalizing	telecoms	will	sustain	jobs	across	manufacturing,	services,	and	IT	sectors.	
Consumer	Welfare	 Financially	stable	operators	ensure	affordable	and	high-quality	connectivity.	
Global	Competitiveness	 Reforms	in	AGR	can	position	India	as	a	global	telecom	innovation	hub.	

Conclusion 
The	Adjusted	Gross	Revenue	(AGR)	debate	epitomizes	the	tension	between	fiscal	extraction	and	economic	growth.	
The	Supreme	Court’s	decision	to	allow	a	policy	reconsideration	offers	a	timely	opportunity	to	reformulate	the	telecom	revenue	framework,	
ensuring	clarity,	fairness,	and	sustainability.	
A	balanced	approach—that	preserves	government	revenue	without	stifling	private	investment—will	be	crucial	to	realizing	the	vision	of	a	digitally	
empowered	and	globally	competitive	telecom	sector.	

Mains Practice Question 
Q.	What	is	Adjusted	Gross	Revenue	(AGR)?	Discuss	the	implications	of	the	Supreme	Court’s	reconsideration	of	AGR	on	India’s	telecom	
industry	and	the	need	for	a	balanced	regulatory	framework.	(250	words)	

India’s Services Sector: Pathways for Inclusive Transformation 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Growth,	development,	and	employment	trends	in	major	sectors	
✅	GS	Paper	II	–	Governance:	Inclusive	development,	gender	empowerment,	and	skilling	
✅	GS	Paper	I	–	Society:	Urbanization,	regional	inequality,	and	workforce	participation	

Introduction 
The	NITI	Aayog,	in	October	2025,	released	two	comprehensive	reports	on	India’s	services	sector—	

1. “Insights	from	GVA	Trends	and	State-level	Dynamics”	and	
2. “Insights	from	Employment	Trends	and	State-level	Dynamics.”	

These	reports	emphasize	the	central	role	of	services	in	India’s	economic	transformation,	highlighting	both	its	economic	dynamism	and	
its	employment	paradox.	
While	the	services	sector	contributes	nearly	55%	of	India’s	Gross	Value	Added	(GVA),	it	provides	less	than	one-third	of	total	employment,	
reflecting	a	structural	imbalance	between	growth	and	inclusivity.	
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Key Highlights of the Reports 
1.	Services	at	the	Core	of	India’s	Employment	Transition	

• The	sector	employed	around	188	million	workers	in	2023–24,	making	it	the	second-largest	employer	after	agriculture.	
• In	2024–25,	sectoral	GVA	composition	was:	

o Services:	55%	
o Industry:	29%	
o Agriculture:	16%	

• Despite	its	high	GVA	share,	services	jobs	remain	largely	informal	and	low-paying,	particularly	in	traditional	services.	

Employment Landscape 
Dimension	 Insights	

Job	Creation	 The	services	sector	added	~40	million	jobs	in	six	years,	second	only	to	the	construction	sector.	
Labour	Absorber	Role	 Acts	as	a	labour	shock	absorber,	particularly	during	economic	shifts.	
Dichotomy	within	
Services	

-	High-value	Services:	IT,	finance,	healthcare,	professional	services	–	productive,	but	limited	employment.		
-	Traditional	Services:	Trade,	transport,	logistics	–	large	employers,	yet	low	productivity	and	high	informality.	

Comparative	Lag	 India’s	shift	to	services-led	employment	remains	slower	compared	to	East	Asian	economies	such	as	South	
Korea	or	Malaysia.	

Employment Profile and Workforce Characteristics 
1.	Spatial	Patterns	

• Urban	dominance:	60%	of	urban	workers	are	in	services,	compared	to	less	than	20%	of	rural	workers.	
• Tier-2	and	Tier-3	cities	are	emerging	as	regional	service	hubs,	especially	in	IT-enabled	services	(ITeS)	and	e-commerce	logistics.	

2.	Gender	Disparity	

• Rural	women:	Only	10.5%	are	engaged	in	services.	
• Urban	women:	Around	60%	are	in	services,	yet	face	wage	gaps	and	job	concentration	in	informal	roles.	
• Persistent	gender	segregation	limits	female	participation	in	high-skill	services.	

3.	Age	Distribution	

• Dominated	by	prime-age	workers	(25–45	years).	
• Youth	(18–25	years)	experience	instability,	contract	jobs,	and	limited	upward	mobility.	

4.	Education	and	Skills	

• Higher	education	increases	job	access	but	does	not	guarantee	formal	employment.	
• The	rise	of	gig	platforms	and	digital	freelancing	has	expanded	opportunities,	yet	without	adequate	social	protection.	

5.	Informality	and	Income	Inequality	

• 87%	of	service	workers	lack	social	security	coverage.	
• Rural	women	earn	less	than	50%	of	male	wages,	indicating	deep-rooted	gender	wage	disparities.	
• Informal	micro-enterprises	dominate	retail,	hospitality,	and	transport	sub-sectors.	

Structural Challenges Identified 
Challenge	 Description	

Jobless	Growth	 Rising	service	output	has	not	translated	into	proportional	employment.	
Informality	 High	proportion	of	unregistered	and	unregulated	enterprises.	
Regional	Imbalance	 Concentration	of	modern	services	in	few	states	(Karnataka,	Maharashtra,	Delhi	NCR).	
Gender	Divide	 Low	participation	of	women	in	digital	and	formal	service	jobs.	
Skill	Mismatch	 Lack	of	alignment	between	education	and	industry	demand.	
Social	Protection	Deficit	 Gig	and	platform	workers	remain	outside	formal	labour	laws.	

Roadmap for Transformation 
1.	Strengthening	Formalization	and	Social	Protection	

• Expand	ESIC,	EPFO,	and	Atmanirbhar	Bharat	Rozgar	Yojana	(ABRY)	coverage	to	gig	and	platform	workers.	
• Introduce	portable	social	security	accounts	for	workers	in	MSME	and	informal	sectors.	
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2.	Promoting	Inclusive	Access	

• Focus	on	women’s	skilling	programs	under	PM	Kaushal	Vikas	Yojana	(PMKVY)	and	Skill	India	Mission.	
• Integrate	digital	tools	and	remote	work	platforms	to	connect	rural	youth	with	service	sector	opportunities.	

3.	Technology-Driven	Skilling	

• Create	“Tech-Ready	Workforce	Clusters”	in	Tier-2/3	cities	for	digital	services,	fintech,	and	green	economy	jobs.	
• Collaborate	with	industry	associations	like	NASSCOM	and	FICCI	for	skill	certification	and	apprenticeships.	

4.	Regional	and	Balanced	Growth	

• Develop	state-level	service	clusters	focusing	on	tourism,	logistics,	and	digital	entrepreneurship.	
• Encourage	urban–rural	linkages	through	digital	public	infrastructure	and	BharatNet	connectivity.	

5.	Fostering	Green	and	Digital	Services	

• Leverage	green	jobs	in	waste	management,	renewable	energy,	and	sustainable	logistics.	
• Align	service	innovation	with	India’s	Net	Zero	2070	and	Digital	India	2.0	vision.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Economic	 Services	contribute	55%	of	GVA	but	employ	less	than	one-third	of	the	workforce.	
Social	 Persistent	informality	and	gender	gaps	hinder	inclusive	growth.	
Technological	 AI,	automation,	and	gig	platforms	are	reshaping	employment	dynamics.	
Regional	 Need	to	diversify	services	beyond	metro	cities	to	emerging	growth	centers.	
Policy	Alignment	 Supports	Amrit	Kaal	Vision	2047,	focusing	on	productivity,	formalization,	and	digital	inclusion.	

Conclusion 
India’s	services	sector	stands	at	the	intersection	of	high	growth	potential	and	deep	structural	challenges.	
While	it	has	emerged	as	the	engine	of	India’s	GDP	growth,	its	employment	elasticity	remains	limited	due	to	informality,	skill	gaps,	and	regional	
concentration.	
The	NITI	Aayog’s	reports	underscore	that	the	next	phase	of	India’s	growth	must	focus	on	inclusive,	skill-intensive,	and	formalized	services—
driven	by	digital	empowerment,	gender	equality,	and	regional	balance.	

Transforming	the	services	sector	into	a	broad-based	employment	generator	is	vital	to	achieving	India’s	goals	of	$10	trillion	GDP	and	inclusive	
development	by	2047.	

Mains Practice Question 
Q.	Despite	contributing	more	than	half	of	India’s	GVA,	the	services	sector	provides	less	than	one-third	of	total	employment.	Discuss	the	
challenges	behind	this	imbalance	and	suggest	policy	measures	to	make	the	sector	more	inclusive	and	employment-oriented.	(250	words)	

Power Milestone: India Crosses 500 GW Installed Capacity 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Economy:	Growth,	development,	industrial	policy,	and	infrastructure	
✅	GS	Paper	III	–	Science	and	Technology:	Indigenisation	and	development	of	new	technology	
✅	GS	Paper	II	–	Governance:	Policy	formulation	and	institutional	mechanisms	for	economic	transformation	

Introduction 
In	a	significant	policy	initiative,	the	NITI	Aayog	has	released	a	report	titled	“India’s	Advanced	Manufacturing	Roadmap	to	Global	Leadership”	
(2025).	
The	report	outlines	a	comprehensive	strategy	to	reposition	India’s	manufacturing	sector	through	frontier	technologiesand	innovation-led	growth.	
By	identifying	13	high-impact	sectors	grouped	into	five	core	clusters,	and	emphasizing	four	transformative	technologies—Artificial	
Intelligence	(AI)/Machine	Learning	(ML),	Advanced	Materials,	Digital	Twins,	and	Robotics—the	roadmap	envisions	transforming	India	into	
a	global	manufacturing	hub	by	2035.	

Current Context and Need for Transformation 
1.	Historical	Underperformance	
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• India’s	manufacturing	sector	has	historically	contributed	only	15–17%	of	GDP,	compared	to	25–30%	achieved	by	East	Asian	
economies	(e.g.,	South	Korea,	China)	during	their	industrial	peak.	

• Despite	having	a	large	workforce	and	domestic	demand,	the	sector	has	struggled	with	low	productivity,	limited	technology	adoption,	
and	fragmented	industrial	ecosystems.	

2.	Structural	Challenges	

• Low	R&D	investment:	India’s	expenditure	on	R&D	is	less	than	0.7%	of	GDP,	far	behind	global	averages	(~2.5–3%).	
• Fragmented	value	chains:	Weak	linkages	between	MSMEs,	large	firms,	and	global	supply	networks.	
• Regulatory	complexity:	Cumbersome	compliance	systems	affecting	ease	of	doing	business.	
• Skills	gap:	Shortage	of	workers	skilled	in	digital,	AI,	and	robotics	technologies.	
• Limited	“Creative	Destruction”:	Slow	turnover	of	obsolete	industries	limits	innovation	and	productivity	growth.	

3.	Opportunity	Cost	

• The	report	warns	that	failure	to	adopt	frontier	technologies	could	lead	to	a	loss	of	USD	270	billion	in	additional	manufacturing	GDP	by	
2035.	

• Conversely,	timely	adoption	could	enable	$1	trillion	in	manufacturing	GVA	and	generate	millions	of	high-quality	jobs.	

Five Core Clusters of High-Impact Sectors 
The	roadmap	identifies	13	sectors	grouped	into	five	clusters	based	on	technological	synergies	and	global	demand	potential:	

Cluster	 Illustrative	Sectors	 Strategic	Focus	
1.	Mobility	and	Transportation	 Automotive,	Aerospace,	Railways	 Electrification,	automation,	and	sustainable	logistics	
2.	Electronics	and	Digital	Systems	 Semiconductors,	Consumer	Electronics,	Telecom	

Equipment	
AI-integrated	manufacturing,	chip	design,	and	smart	
devices	

3.	Advanced	Materials	and	
Manufacturing	

Defence	Equipment,	Metallurgy,	Chemical	
Engineering	

Advanced	composites,	3D	printing,	and	lightweight	
materials	

4.	Energy	and	Sustainability	 Renewable	Equipment,	Battery	Systems,	Green	
Hydrogen	

Net-zero	manufacturing	and	circular	economy	
practices	

5.	Healthcare	and	Biotech	
Manufacturing	

MedTech,	Pharma,	Biotechnology	 Advanced	bioengineering,	robotics-assisted	
manufacturing	

These	clusters	aim	to	align	India’s	manufacturing	ecosystem	with	Industry	4.0	and	sustainable	development	goals	(SDGs).	

Four Pillars of Transformation: Frontier Technology Pathways 
Frontier	Technology	 Transformational	Potential	

1.	Artificial	Intelligence	(AI)	/	Machine	
Learning	(ML)	

Enables	predictive	maintenance,	process	optimization,	and	intelligent	automation	across	
manufacturing	lines.	

2.	Advanced	Materials	 Development	of	nanomaterials,	smart	composites,	and	biodegradable	polymers	for	next-
generation	products.	

3.	Digital	Twins	 Virtual	replication	of	production	systems	for	real-time	monitoring,	efficiency	improvement,	and	
cost	reduction.	

4.	Robotics	and	Automation	 Boosts	precision,	scalability,	and	safety,	especially	in	high-value	sectors	like	automobile,	
aerospace,	and	healthcare.	

Together,	these	technologies	underpin	the	transition	from	“Make	in	India”	to	“Innovate	in	India”,	integrating	data-driven	design,	sustainability,	
and	efficiency.	

Four Strategic Imperatives for Manufacturing Transformation 
1.	Building	Technological	Depth	

• Foster	domestic	R&D	ecosystems	through	collaboration	between	industry,	academia,	and	research	institutes.	
• Establish	centres	of	excellence	(CoEs)	focused	on	AI-driven	manufacturing	and	smart	factories.	

2.	Enhancing	Global	Integration	

• Strengthen	India’s	participation	in	Global	Value	Chains	(GVCs)	by	promoting	high-tech	exports	and	supply	chain	diversification.	
• Align	manufacturing	clusters	with	global	trade	corridors	such	as	IMEC	(India–Middle	East–Europe	Corridor).	

3.	Institutional	and	Policy	Reforms	

• Streamline	regulatory	frameworks	to	reduce	compliance	burden	under	ease	of	doing	business	2.0.	
• Implement	a	National	Advanced	Manufacturing	Mission	for	coordinated	policymaking	across	ministries.	
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4.	Human	Capital	and	Skill	Development	

• Integrate	Industry	4.0	skill	modules	into	Skill	India	and	PMKVY	4.0	programs.	
• Encourage	partnerships	between	industries	and	technical	institutes	for	apprenticeship-based	learning	in	AI,	robotics,	and	digital	

engineering.	

Broader Economic Significance 
Dimension	 Expected	Outcome	

Economic	Growth	 Raise	manufacturing	contribution	to	25%	of	GDP	by	2035.	
Employment	 Create	high-skill,	high-wage	jobs	in	design,	automation,	and	smart	manufacturing.	
Exports	 Position	India	as	a	net	exporter	in	advanced	manufacturing	goods.	
Innovation	 Foster	patent	generation	and	intellectual	property	creation	in	frontier	technologies.	
Sustainability	 Integrate	green	manufacturing	practices	for	carbon	neutrality	and	resource	efficiency.	

Challenges Ahead 
1. Technology	Diffusion	Gap	–	Slow	adoption	among	MSMEs	due	to	high	capital	costs.	
2. Digital	Infrastructure	Deficit	–	Inadequate	broadband	and	5G	connectivity	in	industrial	corridors.	
3. Financing	Innovation	–	Limited	venture	capital	for	deep-tech	manufacturing	startups.	
4. Data	and	Cybersecurity	Risks	–	Rising	threats	due	to	automation	and	digital	twin	technologies.	
5. Global	Competition	–	Competing	industrial	powerhouses	(China,	Germany,	USA)	advancing	faster	in	Industry	4.0	implementation.	

Policy Recommendations 
Focus	Area	 Actionable	Measures	

Incentivize	Frontier	Tech	Adoption	 Introduce	targeted	tax	incentives	and	production-linked	schemes	for	Industry	4.0	deployment.	
Develop	Advanced	Manufacturing	Parks	 Integrate	with	PM	MITRA,	PLI	Schemes,	and	National	Logistics	Policy	(NLP).	
Public–Private	R&D	Partnerships	 Encourage	joint	research	between	DRDO,	IITs,	CSIR	labs,	and	private	sector.	
Green	and	Digital	Synergy	 Combine	digital	transformation	with	sustainable	energy	transitions	under	Mission	LiFE.	
Data	Governance	Framework	 Ensure	secure	use	of	industrial	data	through	national	cybersecurity	protocols.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Global	Economic	Transition	 Aligns	with	global	re-industrialization	trends	post-COVID-19	and	supply	chain	realignment.	
Technological	Leadership	 Supports	India’s	ambition	to	lead	in	semiconductors,	robotics,	and	AI-driven	production.	
Sustainability	 Complements	India’s	net-zero	by	2070	target	through	low-carbon	industrial	growth.	
Strategic	Autonomy	 Reduces	dependency	on	imported	high-tech	components	and	enhances	Atmanirbhar	Bharat.	

Conclusion 
The	NITI	Aayog’s	Advanced	Manufacturing	Roadmap	serves	as	a	blueprint	for	India’s	transition	from	a	labour-intensive	to	a	knowledge-	and	
innovation-intensive	economy.	
By	leveraging	AI,	robotics,	and	digital	engineering,	India	can	bridge	the	technological	gap,	enhance	global	competitiveness,	and	build	resilient	
industrial	ecosystems.	

This	transformation	is	not	merely	economic—it	is	strategic	and	structural,	ensuring	that	India	becomes	a	leader,	not	a	follower,	in	the	next	era	of	
global	industrial	revolution.	

Mains Practice Question 
Q.	Discuss	the	key	features	of	NITI	Aayog’s	“Advanced	Manufacturing	Roadmap	to	Global	Leadership”	and	explain	how	frontier	technologies	
can	help	India	achieve	industrial	transformation	and	global	competitiveness.	(250	words)	

India’s Power Milestone: Crossing 500 GW Installed Capacity 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Infrastructure,	Energy,	Technology,	and	Environment	
✅	GS	Paper	II	–	Government	Policies	and	Initiatives	related	to	Energy	Transition	and	Climate	Commitments	

Introduction 
India	has	reached	a	historic	milestone	by	surpassing	500	GW	of	total	installed	electricity	capacity	in	2025.	More	importantly,	it	has	achieved	one	
of	its	COP26	“Panchamrit”	commitments—to	ensure	50%	of	power	capacity	from	non-fossil	fuel	sources	by	2030—five	years	ahead	of	
schedule.	This	reflects	India’s	accelerating	shift	towards	a	cleaner,	sustainable,	and	energy-secure	future.	
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India’s Current Energy Mix (2025) 
Category	 Installed	Capacity	 Share	

Non-Fossil	Fuels	 256	GW	 51%	
Fossil	Fuels	(Coal,	Gas,	etc.)	 244	GW	 49%	
Total	 500	GW	 100%	

Breakdown	of	Renewables:	

• Solar	Energy:	127	GW	
• Wind	Energy:	53	GW	
• Hydropower:	47	GW	

This	marks	a	paradigm	shift	in	India’s	energy	trajectory	—	moving	from	fossil-dependence	to	renewable-led	growth.	

Key Renewable Energy Initiatives 
1.	Production-Linked	Incentive	(PLI)	Scheme	

• Encourages	domestic	manufacturing	of	high-efficiency	solar	PV	modules.	
• Reduces	import	dependence	and	strengthens	“Atmanirbhar	Bharat”	in	energy	equipment.	

2.	PM-KUSUM	Scheme	

• Promotes	solarisation	of	agricultural	pumps	and	decentralised	solar	power	generation.	
• Enhances	farmers’	income	and	reduces	reliance	on	diesel-based	irrigation.	

3.	National	Green	Hydrogen	Mission	

• Aims	to	make	India	a	global	hub	for	green	hydrogen	production,	utilization,	and	export.	
• Reduces	fossil	fuel	imports	and	promotes	industrial	decarbonisation.	

4.	Green	Energy	Corridor	(GEC)	

• Strengthens	power	evacuation	infrastructure	for	large-scale	renewable	energy	integration.	
• Enhances	grid	reliability	and	interstate	transmission	capability.	

5.	Renewable	Purchase	Obligation	(RPO)	

• Mandates	Discoms	to	purchase	a	fixed	percentage	of	power	from	renewables.	
• Acts	as	a	policy	lever	to	ensure	sustained	demand	for	clean	energy.	

Challenges in Renewable Energy Expansion 
1.	Grid	and	Storage	Constraints	

• Renewable	sources	like	solar	and	wind	are	intermittent,	depending	on	weather	variability.	
• Lack	of	energy	storage	systems	affects	supply	consistency.	

2.	Transmission	Bottlenecks	

• Transmission	infrastructure	development	lags	behind	generation	projects.	
• While	solar	plants	can	be	built	within	1	year,	transmission	lines	often	take	2–2.5	years.	

3.	Financing	and	Institutional	Risks	

• Unsigned	Power	Purchase	Agreements	(PPAs)	and	financially	weak	DISCOMs	hinder	investment.	
• High	interest	rates	reduce	project	viability	for	small	and	medium	developers.	

4.	Import	Dependence	on	Components	

• Over	70%	of	solar	modules	are	imported,	mainly	from	China,	making	India	vulnerable	to	supply	chain	disruptions.	

5.	Land	Acquisition	and	Policy	Inconsistencies	

• Delays	in	land	clearances,	environmental	approvals,	and	varied	state-level	policies	slow	down	project	execution.	
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Way Forward 
1.	Boost	Energy	Storage	Infrastructure	

• Invest	in	Battery	Energy	Storage	Systems	(BESS)	and	Pumped	Hydro	Storage	for	balancing	power.	
• Promote	R&D	in	battery	chemistry	and	recycling.	

2.	Strengthen	Transmission	and	Green	Corridors	

• Fast-track	GEC	projects	to	ensure	timely	grid	connectivity.	
• Encourage	smart	grids	and	distributed	generation	systems.	

3.	Enhance	Domestic	Manufacturing	Ecosystem	

• Scale	up	local	production	of	solar	PVs,	batteries,	electrolyzers,	and	rare	earth	components.	
• Offer	tax	incentives	and	low-interest	loans	for	renewable	manufacturing	units.	

4.	Ensure	Policy	Predictability	and	State	Coordination	

• Maintain	long-term	clarity	in	renewable	energy	targets	and	tariffs.	
• Harmonise	Centre–State	regulatory	frameworks	for	seamless	project	execution.	

5.	Promote	Decentralised	Renewable	Energy	(DRE)	

• Focus	on	rooftop	solar,	rural	microgrids,	and	bioenergy	for	last-mile	energy	access.	
• Integrate	DRE	in	Gram	Urja	Swaraj	initiatives.	

Broader / Contemporary Context 
Global	Context	 India’s	Response	

Global	Energy	Transition	–	Many	nations	aim	for	net-zero	targets	(EU	by	
2050,	China	by	2060).	

India’s	Net-Zero	2070	Target,	backed	by	aggressive	renewable	
capacity	additions.	

Volatile	Fossil	Fuel	Prices	 Diversification	to	renewables	reduces	import	vulnerability.	
Climate	Diplomacy	–	COP28	outcomes	emphasise	just	energy	transition.	 India’s	early	achievement	strengthens	its	climate	leadership	

credentials.	
Conclusion 
India’s	crossing	of	the	500	GW	installed	capacity	mark	and	achieving	50%	non-fossil	fuel	power	well	ahead	of	time	underscores	its	commitment	
to	sustainable	growth.	However,	infrastructure	readiness,	financial	resilience,	and	policy	consistency	remain	crucial	to	sustain	this	momentum.	
The	transition	must	ensure	a	“Just	Energy	Shift”—balancing	economic	growth,	energy	access,	and	environmental	stewardship.	

Mains Practice Question: 
“India’s	early	achievement	of	50%	non-fossil	fuel	installed	capacity	marks	a	major	milestone	in	its	energy	transition	journey.	Discuss	the	
significance	of	this	achievement	and	examine	the	challenges	that	must	be	addressed	to	sustain	renewable	growth.”	

CPI Base Revision: Improving India’s Inflation Measurement 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Economy:	Growth,	Inflation,	and	Inclusive	Development	
✅	GS	Paper	II	–	Governance:	Statistical	Systems	and	Data	Governance	(MoSPI	Initiatives)	

Introduction 
The	Ministry	of	Statistics	and	Programme	Implementation	(MoSPI)	is	undertaking	a	base	revision	exercise	for	the	Consumer	Price	Index	
(CPI)	—	India’s	primary	measure	of	retail	inflation.	
This	revision	aims	to	update	consumption	patterns,	rebalance	sectoral	weights,	and	enhance	representativeness	of	the	index	in	line	
with	changing	lifestyles	and	expenditure	trends.	
A	key	proposal	includes	changes	in	the	housing	index	compilation,	particularly	extending	coverage	to	the	rural	sector,	which	currently	lacks	a	
housing	component.	
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Understanding the Consumer Price Index (CPI) 
Aspect	 Details	

Definition	 CPI	measures	the	average	change	in	prices	paid	by	consumers	for	a	fixed	basket	of	goods	and	services	over	time.	
Compiled	By	 National	Statistical	Office	(NSO),	under	MoSPI.	
Base	Year	(Current)	 2012	=	100	(Revision	now	underway	to	update	base	year).	
Frequency	 Released	monthly.	
Major	Variants	 -	CPI	(Urban)	

-	CPI	(Rural)	
-	CPI	(Combined)	

Purpose	 Measures	retail	inflation,	guides	monetary	policy,	and	reflects	cost-of-living	changes.	

The	CPI	is	used	by	the	Reserve	Bank	of	India	(RBI)	to	set	monetary	policy	targets	under	the	Flexible	Inflation	Targeting	Framework	(FITF),	
with	the	goal	of	maintaining	4%	inflation	(+/-2%).	

Proposed Base Revision by MoSPI 
1.	Objective	of	Base	Revision	

• To	reflect	changing	consumption	patterns,	urbanisation	trends,	and	lifestyle	shifts.	
• To	align	the	CPI	basket	with	latest	Household	Consumption	Expenditure	Survey	(HCES)	results.	
• To	ensure	policy	relevance	by	incorporating	new	goods	and	services	(e.g.,	OTT	subscriptions,	digital	communication,	renewable	energy	use).	

2.	Key	Proposal:	Changes	in	Housing	Index	Compilation	

• Housing,	a	significant	component	of	CPI,	currently	has:	
o 21.67%	weight	in	urban	areas,	
o 10.07%	weight	at	the	All-India	level.	

• Rural	CPI	presently	excludes	housing,	as	self-occupied	housing	dominates	and	rental	data	is	limited.	
• MoSPI	proposes	to	expand	the	housing	component	to	rural	areas	through	alternative	data	collection	models	and	rural	rent	proxies,	

ensuring	more	comprehensive	coverage.	

3.	Updated	Weight	Distribution	(Current	CPI	Series,	2012	Base	Year)	

Category	 Weight	in	CPI	(All-India)	
Food	&	Beverages	 45.86%	
Miscellaneous	(Education,	Health,	Personal	Care,	etc.)	 28.31%	
Fuel	&	Light	 6.84%	
Clothing	&	Footwear	 6.53%	
Housing	 10.07%	(Urban	only,	proposed	for	rural	inclusion)	
Pan,	Tobacco,	and	Intoxicants	 2.38%	

Rationale for Revising the Base Year 
1. Changing	Consumption	Trends:	

Rapid	urbanisation,	digitisation,	and	higher	service	consumption	necessitate	updating	the	basket	composition.	
2. Outdated	Weightage:	

The	2012	base	no	longer	captures	current	expenditure	patterns—especially	post-pandemic	lifestyle	changes	such	as	online	
education,	telemedicine,	and	digital	entertainment.	

3. Accuracy	in	Inflation	Estimation:	
A	revised	base	ensures	CPI	better	reflects	true	cost-of-living	pressures,	supporting	evidence-based	policy	decisions.	

4. Global	Statistical	Standards:	
Periodic	base	revision	aligns	with	UN	and	IMF	statistical	standards,	which	recommend	revisions	every	5–7	years.	

Importance of the Housing Component 
1.	Significance	in	CPI	Basket	

• Housing	accounts	for	one-fifth	(21.67%)	of	urban	expenditure,	making	it	a	major	driver	of	urban	inflation	trends.	
• It	influences	policy-sensitive	components	such	as	rental	allowance,	interest	rates,	and	fiscal	transfers.	

2.	Need	for	Rural	Inclusion	

• Rural	India	is	witnessing	rising	housing	construction,	rental	markets,	and	migration-driven	demand,	justifying	inclusion.	
• Accurate	rural	housing	data	will	enhance	CPI	(Rural)	and	CPI	(Combined)	precision.	
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3.	Measurement	Challenges	

• Rural	housing	lacks	formal	rental	documentation.	
• MoSPI	may	employ	imputed	rent	approaches,	satellite	mapping,	or	district-level	surveys	to	estimate	values.	

CPI vs WPI: A Comparative Perspective 
Aspect	 CPI	 WPI	

Measures	 Retail	inflation	from	consumer	perspective	 Wholesale	inflation	at	producer	level	
Compiled	by	 MoSPI	 Office	of	Economic	Adviser,	DPIIT	
Base	Year	 2012	 2011–12	
Coverage	 Services	+	goods	 Mainly	goods	
Policy	Use	 Used	by	RBI	for	inflation	targeting	 Used	for	producer	price	analysis	

The	CPI’s	revision	will	further	strengthen	its	role	as	India’s	official	inflation	benchmark,	aligning	it	with	GDP	deflators	and	monetary	
frameworks.	

Broader Economic Implications 
1.	For	Policymaking	

• Updated	CPI	ensures	better-targeted	fiscal	and	monetary	interventions.	
• Helps	RBI	assess	sectoral	inflation	patterns—especially	in	housing,	education,	and	healthcare.	

2.	For	Welfare	Schemes	

• Accurate	inflation	data	supports	real	value	indexation	of	subsidies,	pensions,	and	wages	(e.g.,	MGNREGA,	DA	adjustments).	

3.	For	Business	and	Labour	

• CPI	is	used	to	revise	wage	agreements	and	contract	escalations,	ensuring	fair	compensation	against	real	price	rises.	

Challenges in Base Revision 
• Data	Gaps:	Absence	of	consistent	rural	housing	and	service-sector	price	data.	
• Urban	Bias:	Overrepresentation	of	metropolitan	consumption	patterns.	
• Technological	Transition:	Integrating	digital	economy	components	like	e-commerce	and	app-based	services.	
• Time	Lag:	Long	survey	cycles	can	delay	real-time	policy	application.	

Way Forward 
1. Use	of	Big	Data	and	Remote	Sensing:	

Employ	satellite	data,	digital	rent	records,	and	online	price	databases	to	improve	coverage	and	timeliness.	
2. Rural	Inclusion	and	Representativeness:	

Develop	multi-source	estimation	models	for	rural	housing	and	informal	consumption.	
3. Regular	Base	Updates:	

Institutionalize	automatic	five-year	review	cycles	for	index	base	revision.	
4. Public	Awareness	and	Transparency:	

Disseminate	methodology	and	data	to	enhance	credibility	and	user	confidence	in	CPI	figures.	

Conclusion 
The	ongoing	base	revision	of	the	Consumer	Price	Index	marks	a	critical	step	toward	modernising	India’s	inflation	measurement	architecture.	
By	updating	the	housing	index,	expanding	rural	coverage,	and	incorporating	emerging	consumption	trends,	MoSPI	seeks	to	ensure	that	the	CPI	
remains	a	reliable,	inclusive,	and	globally	comparable	indicator	of	price	movements.	
An	accurate	and	comprehensive	CPI	will	thus	reinforce	economic	planning,	fiscal	design,	and	monetary	stability,	strengthening	India’s	pursuit	
of	data-driven	governance.	

Mains Practice Question: 
“Discuss	the	significance	of	the	base	revision	of	the	Consumer	Price	Index	(CPI)	in	improving	inflation	measurement	in	India.	How	will	
inclusion	of	rural	housing	and	updated	consumption	weights	enhance	its	accuracy	and	policy	relevance?”	
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AGRUCULTURE	
National Seeds Corporation: Ensuring Seed Security 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Agriculture:	Agricultural	inputs,	productivity,	and	technology	
✅	GS	Paper	II	–	Governance:	Role	of	public	sector	undertakings	(PSUs)	in	development	
✅	GS	Paper	III	–	Economy:	Public	sector	enterprises,	inclusive	growth,	and	rural	development	

Introduction 
The	Union	Minister	of	Agriculture	and	Farmers	Welfare	recently	inaugurated	the	National	Seeds	Corporation’s	(NSC)	state-of-the-art	seed	
processing	plant,	reinforcing	India’s	commitment	to	agricultural	modernization	and	seed	quality	assurance.	
Established	in	1963,	the	NSC	has	played	a	pivotal	role	in	ensuring	availability	of	high-quality	seeds,	strengthening	seed	self-reliance,	and	
contributing	to	agricultural	productivity	and	food	security.	

By	integrating	modern	technology	with	farmer-centric	outreach,	NSC	stands	as	a	cornerstone	in	India’s	agricultural	value	chain.	

About National Seeds Corporation (NSC) 
Aspect	 Details	

Established	 1963	
Administrative	
Control	

Ministry	of	Agriculture	and	Farmers	Welfare	

Category	 Schedule	‘B’,	Miniratna	Category-I	PSU	
Ownership	 Wholly	owned	by	the	Government	of	India	
Headquarters	 New	Delhi	
Objective	 To	promote	and	develop	the	seed	industry	through	supply	of	quality	seeds,	agro-inputs,	and	related	services	to	enhance	

agricultural	productivity	
Objectives and Mandate 

1. Production	and	Supply	of	Quality	Seeds	
o Produce,	process,	and	distribute	certified	and	foundation	seeds	of	major	crops	—	cereals,	pulses,	oilseeds,	and	fodder.	
o Maintain	genetic	purity	and	viability	of	seeds	through	scientific	quality	control.	

2. Seed	Industry	Development	
o Promote	seed	production	programs	with	state	governments,	agricultural	universities,	and	private	seed	growers.	
o Encourage	the	growth	of	a	vibrant	seed	ecosystem	to	ensure	long-term	self-reliance.	

3. Enhancing	Agricultural	Productivity	
o Strengthen	productivity	by	introducing	high-yielding	and	disease-resistant	varieties.	
o Support	national	programs	such	as	National	Food	Security	Mission	(NFSM)	and	Rashtriya	Krishi	Vikas	Yojana	(RKVY).	

4. Farmer	Welfare	and	Capacity	Building	
o Conduct	seed	village	programs	and	training	workshops	to	build	awareness	on	modern	seed	technologies.	
o Enable	timely	access	to	affordable	seeds	for	small	and	marginal	farmers.	

Recent Development: Inauguration of Seed Processing Plant 
• The	newly	inaugurated	seed	processing	plant	features	automated	grading,	cleaning,	packaging,	and	quality	control	systems.	
• Integrates	AI-driven	monitoring	and	IoT-based	quality	tracking	for	real-time	assurance.	
• Designed	to	minimize	post-harvest	seed	loss,	maintain	purity,	and	increase	processing	capacity	for	large-scale	distribution.	
• This	initiative	strengthens	the	seed	supply	chain,	improving	timeliness	and	reliability	for	farmers	across	agro-climatic	zones.	

Key Roles and Functions 
Function	 Description	

Seed	Production	 NSC	produces	foundation	and	certified	seeds	through	a	network	of	over	10,000	registered	seed	growers.	
Seed	Processing	 Operates	25+	processing	plants	across	India	equipped	with	modern	grading	and	testing	facilities.	
Seed	Testing	and	Certification	 Collaborates	with	Central	and	State	Seed	Certification	Agencies	to	ensure	high	quality	standards.	
Seed	Storage	and	Distribution	 Maintains	scientifically	designed	godowns	and	cold	storage	facilities	for	preservation.	
Research	and	Innovation	 Works	with	ICAR	and	SAUs	for	breeding	programs	and	varietal	improvement.	
Export	Promotion	 Facilitates	export	of	Indian	seeds	to	South	Asia,	Africa,	and	Latin	America	under	the	Seed	Diplomacy	Initiative.	
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Strategic Significance of NSC in Indian Agriculture 
1.	Ensuring	Seed	Security	

• NSC	acts	as	a	national	buffer	to	ensure	availability	of	quality	seeds	during	climatic	or	supply	disruptions.	
• Plays	a	crucial	role	in	seed	multiplication	and	certification	for	major	crops	like	wheat,	rice,	and	pulses.	

2.	Supporting	Food	Security	

• Contributes	to	the	success	of	Green	Revolution	2.0	through	genetically	superior,	climate-resilient	seed	varieties.	
• Helps	in	achieving	doubling	farmers’	income	through	improved	productivity.	

3.	Promoting	Private–Public	Synergy	

• Partners	with	private	seed	producers,	cooperatives,	and	Krishi	Vigyan	Kendras	(KVKs)	for	technology	dissemination.	
• Facilitates	PPP	models	in	seed	production	to	expand	outreach	and	innovation.	

4.	Technological	Modernization	

• Adoption	of	AI,	drone-based	field	monitoring,	and	blockchain-enabled	traceability	in	the	seed	supply	chain.	
• Integration	with	the	National	Seed	Traceability	System	for	transparency	and	farmer	confidence.	

Challenges and Way Forward 
Challenges	 Proposed	Solutions	

Seed	Quality	Variability	 Strengthen	national	seed	testing	protocols	and	periodic	audits.	
Farmer	Awareness	Gaps	 Expand	seed	literacy	campaigns	through	digital	platforms	and	farm	schools.	
Climate	Change	Impact	 Develop	and	distribute	climate-resilient	and	drought-tolerant	seed	varieties.	
Private	Sector	Competition	 Encourage	NSC–private	collaboration	for	R&D	and	hybrid	seed	development.	
Infrastructure	Gaps	 Expand	cold	storage	and	logistics	facilities	in	underserved	regions.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Economic	 Strengthens	rural	value	chains	and	boosts	agri-input	market	efficiency.	
Social	 Enhances	livelihoods	through	reliable	seed	supply	for	smallholder	farmers.	
Technological	 Integrates	digital	seed	certification	and	precision	agriculture	systems.	
Global	 Positions	India	as	an	emerging	seed	exporter	in	the	Global	South.	
Environmental	 Promotes	sustainable	crop	diversity	and	eco-friendly	farming	practices.	

Conclusion 
The	National	Seeds	Corporation	(NSC)	stands	as	a	pillar	of	India’s	agricultural	resilience,	ensuring	that	farmers	have	access	to	certified,	high-
quality,	and	affordable	seeds—the	very	foundation	of	productivity.	
Its	new	state-of-the-art	processing	plant	reflects	India’s	shift	toward	modern,	data-driven,	and	sustainable	agriculture,	bridging	the	gap	
between	traditional	seed	systems	and	future-ready	agritech.	

As	India	advances	toward	food	and	seed	sovereignty,	the	NSC’s	role	in	innovation,	inclusivity,	and	farmer	empowerment	will	remain	central	to	
achieving	the	vision	of	“Viksit	Bharat”	through	sustainable	agriculture.	

Mains Practice Question 
Q.	Discuss	the	role	of	the	National	Seeds	Corporation	(NSC)	in	enhancing	India’s	seed	security	and	agricultural	productivity.	How	does	
modernization	in	seed	processing	and	distribution	contribute	to	sustainable	farming?	(250	words)	

Soil Health Crisis: CSE’s Alarming Insights 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Agriculture:	Soil	health,	fertilizers,	and	sustainable	agriculture	practices	
✅	GS	Paper	III	–	Environment:	Land	degradation,	climate	change,	and	ecosystem	management	
✅	GS	Paper	II	–	Governance:	Government	schemes	and	reforms	in	agriculture	policy	

Introduction 
The	Centre	for	Science	and	Environment	(CSE),	in	its	recent	report	on	“Sustainable	Food	Systems”	(2025),	has	raised	serious	concerns	
regarding	India’s	deteriorating	soil	health,	drawing	insights	from	the	Soil	Health	Card	(SHC)	Scheme	database.	
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The	findings	reveal	widespread	nutrient	imbalances,	particularly	Nitrogen	(N)	and	Organic	Carbon	(SOC)deficiencies,	which	threaten	the	
foundations	of	agricultural	productivity,	climate	resilience,	and	food	security.	

The	report	calls	for	systemic	reforms	in	fertilizer	policy,	soil	monitoring,	and	sustainable	land	management,	underscoring	that	soil	degradation	
is	both	an	agricultural	and	ecological	crisis.	

Key Findings of the Report 
Parameter	 Finding	 Implication	

Nitrogen	(N)	 64%	of	soil	samples	tested	‘low’	for	nitrogen	 Reduces	plant	growth	and	yield,	increases	fertilizer	
dependency	

Organic	Carbon	(SOC)	 48.5%	of	samples	‘low’	in	SOC	 Weakens	soil	structure,	reduces	microbial	life,	and	lowers	
carbon	sequestration	

Climate	Linkage	 Over	43%	of	districts	with	high	climate	riskalso	
showed	low	SOC	levels	

Indicates	compounded	vulnerability	of	climate-stressed	
regions	

Micronutrients	 55.4%	deficient	in	Boron	(B)	and	35%	in	Zinc	(Zn)	 Impacts	crop	quality	and	human	nutrition	outcomes	
Fertilizer	Consumption	
Pattern	

Urea	accounts	for	68%	of	total	fertilizer	use	(2023–
24)	

Reflects	imbalance	in	nutrient	application	and	NPK	ratio	
distortion	

Interpretation of Findings 
1.	Nitrogen	Deficiency	and	Fertilizer	Misuse	

• Heavy	reliance	on	urea	(nitrogen-based)	fertilizers	leads	to	soil	acidification	and	nutrient	imbalance.	
• The	NPK	ratio,	ideally	4:2:1,	currently	stands	at	around	8:3:1,	showing	a	serious	overuse	of	nitrogen	relative	to	phosphorus	and	potassium.	
• Over-fertilization	also	causes	groundwater	contamination	and	GHG	emissions	through	nitrous	oxide	release.	

2.	Organic	Carbon	and	Soil	Health	Decline	

• Organic	Carbon	(SOC)	acts	as	the	foundation	of	soil	fertility,	influencing	nutrient	retention,	water	holding	capacity,	and	microbial	diversity.	
• Declining	SOC	(48.5%	of	samples	low)	reduces	soil	resilience	to	droughts,	erosion,	and	climate	change.	
• Low	carbon	soils	have	less	capacity	to	store	atmospheric	CO₂,	weakening	India’s	potential	for	natural	carbon	sequestration.	

3.	Micronutrient	Imbalance	and	Human	Health	

• Zinc	and	Boron	deficiencies	directly	affect	the	nutritional	quality	of	food	crops.	
• Micronutrient-poor	soils	contribute	to	hidden	hunger—a	condition	of	mineral	deficiency	in	diets,	even	where	calorie	intake	is	adequate.	

Implications of Soil Nutrient Deficiencies 
1.	Agricultural	Productivity	and	Food	Security	

• Lower	nutrient	availability	reduces	crop	yields	and	nutrient	efficiency,	affecting	farmers’	income.	
• Declining	soil	fertility	undermines	national	food	security	targets	under	the	National	Food	Security	Act	(2013).	

2.	Environmental	and	Climate	Implications	

• Nutrient-depleted	soils	emit	more	greenhouse	gases	and	store	less	carbon.	
• Regions	with	poor	soil	quality	face	greater	erosion	and	desertification	risks,	contrary	to	India’s	Land	Degradation	Neutrality	(LDN)	target	

for	2030.	

3.	Socioeconomic	Dimensions	

• Small	and	marginal	farmers,	who	form	over	80%	of	India’s	agricultural	workforce,	bear	the	brunt	of	declining	yields.	
• Rising	fertilizer	costs	and	declining	soil	response	increase	indebtedness	and	rural	distress.	

Recommendations of the CSE Report 
Recommendation	 Rationale	/	Expected	Impact	

Expand	Soil	Monitoring	 Include	physical	(texture,	compaction)	and	biological	(microbial	activity)	indicators	under	the	SHC	
scheme	to	provide	a	holistic	soil	health	profile.	

Reform	Fertilizer	Subsidy	Policy	 Shift	from	urea-centric	subsidies	to	balanced	nutrient	subsidies	promoting	NPK,	micronutrients,	and	bio-
fertilizers.	

Adopt	Biochar	and	Organic	
Amendments	

Use	biochar,	compost,	and	green	manure	to	enhance	fertility,	moisture	retention,	and	carbon	storage.	

Promote	Agroecological	
Practices	

Encourage	crop	rotation,	mulching,	integrated	nutrient	management	(INM),	and	zero-tillage	for	long-
term	soil	sustainability.	

Digital	Soil	Mapping	 Use	AI,	GIS,	and	remote	sensing	for	dynamic	soil	health	monitoring	and	region-specific	advisories.	
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About the Soil Health Card (SHC) Scheme (2015) 

Soil Health Card Scheme – Key Aspects 

Aspect Details 
Implemented By Department of Agriculture and Farmers Welfare 
Launch Year 2015 
Objective To assess soil fertility and provide nutrient-based fertilizer recommendations to farmers 
Indicators Measured 12 Chemical Parameters: 

• Macronutrients: Nitrogen (N), Phosphorus (P), Potassium (K), Sulphur (S) 
• Micronutrients: Zinc (Zn), Iron (Fe), Copper (Cu), Manganese (Mn), Boron (B) 
• Other Parameters: pH, Electrical Conductivity, Organic Carbon 

Recent Update (2022–23) Integrated into Rashtriya Krishi Vikas Yojana (RKVY) under the “Soil Health & Fertility”component 
Data Utility Generates district-wise and state-wise soil fertility maps for targeted soil management and improved crop productivity 

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Environmental	 Links	soil	degradation	to	climate	risk,	emphasizing	the	need	for	regenerative	practices.	
Economic	 Soil	restoration	improves	productivity,	reducing	fertilizer	dependency	and	input	costs.	
Technological	 Data-driven	precision	farming	aligns	with	Digital	Agriculture	Mission	objectives.	
Policy	 Supports	National	Mission	for	Sustainable	Agriculture	(NMSA)	and	Gati	Shakti–Agri	Infra	focus.	

Conclusion 
The	CSE’s	report	on	Sustainable	Food	Systems	(2025)	is	a	wake-up	call	for	India’s	agricultural	policy.	
It	underscores	that	soil	health	is	the	foundation	of	food	security,	and	ignoring	it	jeopardizes	both	farmers’	livelihoodsand	climate	resilience.	

A	paradigm	shift	is	needed—from	chemical-intensive	production	to	soil-centric,	regenerative	agriculture	that	combines	traditional	wisdom,	
modern	science,	and	policy	innovation.	
Healthy	soils	are	not	merely	a	farming	asset—they	are	a	climate	solution,	a	nutritional	guarantee,	and	a	pillar	of	sustainable	development.	

Mains Practice Question 
Q.	“India’s	soil	health	crisis	poses	a	threat	not	only	to	food	security	but	also	to	climate	resilience.”	Examine	in	light	of	the	findings	of	the	
Centre	for	Science	and	Environment’s	2025	report	on	Sustainable	Food	Systems.	(250	words)	

ICCVAI Scheme: Strengthening Agri-Supply Chains 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Infrastructure,	Agriculture,	Food	Processing	and	Supply	Chain	Management	
✅	GS	Paper	II	–	Government	Policies	and	Interventions	for	Agricultural	Development	

Introduction 
India	faces	an	estimated	post-harvest	loss	of	20–30%	in	perishable	agricultural	commodities	due	to	inadequate	cold	storage	and	logistics	
infrastructure.	To	address	this	critical	challenge,	the	Integrated	Cold	Chain	and	Value	Addition	Infrastructure	(ICCVAI)	Scheme,	implemented	by	
the	Ministry	of	Food	Processing	Industries	(MoFPI)	under	the	Pradhan	Mantri	Kisan	Sampada	Yojana	(PMKSY),	aims	to	establish	a	seamless	
cold	chain	network	from	farm	gate	to	consumer	while	promoting	value	addition	and	food	quality	assurance.	

Core Objectives of the ICCVAI Scheme 
• Develop	Seamless	Farm-to-Consumer	Cold	Chains:	

Establish	an	uninterrupted	network	that	connects	farmers	with	markets	through	temperature-controlled	logistics.	
• Reduce	Post-Harvest	Losses:	

Minimise	spoilage	of	fruits,	vegetables,	dairy,	fisheries,	and	meat	through	scientific	preservation	methods	and	efficient	storage	systems.	
• Promote	Value	Addition:	

Extend	the	shelf	life	of	perishables	through	processing	and	packaging	innovations	to	enhance	marketability	and	income.	
• Ensure	Food	Availability	and	Quality:	

Provide	safe,	nutritious,	and	high-quality	food	products	consistently	to	consumers	across	regions	and	seasons.	

Key Components of the Scheme 
Component	 Function	/	Objective	

Farm-Level	Infrastructure	 Includes	pre-cooling	units	and	collection	centers	to	maintain	freshness	immediately	after	harvest.	
Processing	Centres	 Enable	grading,	packaging,	freezing,	and	value	addition	activities.	
Distribution	Hubs	 Centralized	storage	and	dispatch	centres	ensuring	efficient	consolidation	and	market	connectivity.	
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Refrigerated	Transportation	 Facilitates	temperature-controlled	logistics,	reducing	wastage	during	transit.	

Together,	these	components	ensure	a	holistic	cold	chain	ecosystem,	integrating	farmers,	processors,	and	retailers	into	one	value	chain.	

Eligibility for Establishing Food Processing Units 
The	scheme	adopts	an	inclusive	approach,	allowing	diverse	stakeholders	to	participate:	

• Individuals	(including	farmers)	
• Organizations:	

o Farmer	Producer	Organizations	(FPOs)	
o Farmer	Producer	Companies	(FPCs)	
o NGOs,	PSUs,	Firms,	Companies,	Cooperatives,	and	Self-Help	Groups	(SHGs)	

This	inclusivity	promotes	grassroots	entrepreneurship	and	strengthens	the	rural	agri-business	ecosystem.	

Complementary Government Initiatives 
Initiative	 Implementing	Agency	/	Features	 Complementarity	with	ICCVAI	

Mission	for	Integrated	
Development	of	Horticulture	
(MIDH)	

Provides	financial	aid	for	cold	storage	(up	to	5,000	MT	
capacity).	

Strengthens	farm-level	and	cluster-
based	cold	storage	infrastructure.	

National	Horticulture	Board	
(NHB)	

Supports	construction/modernization	of	cold	storages	(5,000–
20,000	MT).	

Enhances	post-harvest	infrastructure	
for	horticulture	crops.	

Agriculture	Infrastructure	Fund	
(AIF)	

Offers	term	loans	up	to	₹2	crore	with	3%	interest	subvention.	 Encourages	private	and	cooperative	
investments	in	cold	chain	projects.	

Operation	Greens	Scheme	 Focuses	on	price	stabilization	and	post-harvest	loss	
reduction	in	fruits,	vegetables,	and	shrimp.	

Complements	ICCVAI	by	ensuring	market	
linkage	and	fair	prices.	

These	initiatives	collectively	contribute	to	the	National	Mission	on	Food	Processing	and	Supply	Chain	Modernization,	aligning	with	Atmanirbhar	
Bharat	and	Doubling	Farmers’	Income	(DFI)	objectives.	

Significance of the ICCVAI Scheme 
1.	Reducing	Post-Harvest	Losses	

• According	to	the	Central	Institute	of	Post-Harvest	Engineering	and	Technology	(CIPHET),	post-harvest	losses	in	perishables	amount	to	
₹92,000	crore	annually.	

• ICCVAI	directly	tackles	this	through	integrated	cold	chain	development	and	scientific	storage	systems.	

2.	Promoting	Farmers’	Income	Stability	

• Farmers	can	store	perishable	produce	for	longer	durations,	avoiding	distress	sales	during	glut	seasons.	
• Encourages	crop	diversification	and	agri-entrepreneurship.	

3.	Strengthening	Food	Processing	Industry	

• Provides	the	necessary	backbone	for	food	processing	clusters,	thereby	creating	employment	and	enhancing	export	potential.	

4.	Ensuring	Food	Security	and	Nutrition	

• Facilitates	year-round	availability	of	nutritious	food	and	reduces	price	volatility,	supporting	urban	food	supply	chains.	

Challenges in Implementation 
• High	Capital	Costs:	Cold	storage	and	transport	units	require	heavy	investment	and	technical	expertise.	
• Fragmented	Supply	Chains:	Coordination	among	farmers,	logistics	providers,	and	processors	remains	weak.	
• Power	Supply	Issues:	Many	rural	areas	lack	reliable	electricity	for	temperature	control.	
• Limited	Awareness:	Small	farmers	are	often	unaware	of	financial	incentives	and	operational	modalities.	

Way Forward 
1. Encourage	Public-Private	Partnerships	(PPPs):	

Combine	private	innovation	with	public	funding	for	scalable	cold	chain	networks.	
2. Promote	Renewable-Powered	Cold	Storages:	

Introduce	solar-driven	refrigeration	systems	to	tackle	power	shortages	and	reduce	costs.	
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3. Enhance	Skill	Development:	
Train	rural	youth	under	PM-FME	(Formalisation	of	Micro	Food	Enterprises)	for	operation	and	maintenance	of	cold	chain	units.	

4. Leverage	Digital	Technologies:	
Use	IoT	sensors,	blockchain,	and	AI	for	monitoring	temperature,	traceability,	and	reducing	wastage.	

5. Integrate	with	Agri	Export	Policy:	
Develop	export-oriented	cold	chains	for	perishable	goods	such	as	mangoes,	grapes,	and	marine	products.	

Broader Context: Linking ICCVAI to National Priorities 
National	Vision	 ICCVAI’s	Contribution	

Doubling	Farmers’	Income	by	2025	 Reduces	post-harvest	losses	and	adds	value	to	produce.	
Gati	Shakti	Master	Plan	 Strengthens	logistics	and	agri-supply	chain	connectivity.	
Make	in	India	&	Atmanirbhar	Bharat	 Boosts	domestic	food	processing	industries.	
Sustainable	Development	Goal	(SDG)	12	–	Responsible	Consumption	&	
Production	

Encourages	resource-efficient	food	management	and	reduces	
waste.	

Conclusion 
The	Integrated	Cold	Chain	and	Value	Addition	Infrastructure	(ICCVAI)	Scheme	represents	a	critical	policy	intervention	towards	agricultural	
modernization	and	food	system	resilience.	By	integrating	farmers,	processors,	and	markets	through	a	scientifically	managed	cold	chain,	the	
scheme	contributes	not	only	to	reducing	wastage	but	also	to	enhancing	rural	incomes	and	food	security.	The	next	step	lies	in	ensuring	last-mile	
connectivity,	sustainable	technology	adoption,	and	private	sector	participation	for	a	truly	efficient	agri-logistics	ecosystem.	

Mains Practice Question: 
“Discuss	the	significance	of	the	Integrated	Cold	Chain	and	Value	Addition	Infrastructure	(ICCVAI)	Scheme	in	reducing	post-harvest	losses	
and	strengthening	India’s	food	processing	ecosystem.	Highlight	the	challenges	and	suggest	measures	to	improve	its	effectiveness.”	

GEOGRAPHY	AND	DISASTER	
Subansiri Project: Powering the North-East 

📌	Syllabus	Mapping:	

✅	GS	Paper	I	–	Geography:	Distribution	of	key	natural	resources,	river	systems	of	India	
✅	GS	Paper	III	–	Environment	and	Economy:	Energy	infrastructure,	hydropower	projects,	sustainable	development	
✅	GS	Paper	II	–	Governance:	Centre–State	coordination	in	resource	management	and	development	

Introduction 
The	Subansiri	Lower	Hydroelectric	Project	(HEP),	India’s	largest	run-of-the-river	hydropower	project,	has	recently	undergone	its	test	run,	
marking	a	major	milestone	in	India’s	renewable	energy	and	regional	development	goals.	
Strategically	located	on	the	Subansiri	River—a	key	tributary	of	the	Brahmaputra—the	project	represents	a	significant	step	in	harnessing	the	
hydroelectric	potential	of	the	North-East	region,	balancing	the	objectives	of	energy	security,	ecological	sustainability,	and	interstate	
cooperation.	

Developed	by	NHPC	Limited,	the	Subansiri	project	underscores	India’s	growing	emphasis	on	clean,	renewable,	and	regionally	integrated	energy	
solutions.	

	
About the Subansiri Lower Hydroelectric Project (HEP) 

Feature	 Details	
Type	 Run-of-the-River	Scheme	with	small	pondage	
River	 Subansiri	River	(major	tributary	of	the	Brahmaputra)	
Location	 Near	North	Lakhimpur,	on	the	Arunachal	Pradesh–Assam	border	
Executing	Agency	 NHPC	(National	Hydroelectric	Power	Corporation)	Limited	
Installed	Capacity	 2000	MW	(8	units	×	250	MW	each)	
Construction	Start	 2003	(resumed	after	technical	and	environmental	clearance	delays)	
Estimated	Completion	 Full	commissioning	expected	post	successful	testing	phase	

The	Subansiri	River,	originating	from	the	Himalayas	in	Tibet,	flows	through	Arunachal	Pradesh	into	Assam,	making	it	ideal	for	hydropower	
generation	due	to	its	high	discharge	and	steep	gradient.	
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Technical and Structural Overview 
• Dam	Type:	Concrete	gravity	dam	
• Height:	Around	116	meters	
• Reservoir	Type:	Small	pondage	designed	to	minimize	displacement	and	ecological	disruption	
• Power	House:	Underground,	located	on	the	left	bank	of	the	river	
• Energy	Output:	Expected	to	generate	approximately	7,500	million	units	(MU)	of	electricity	annually	
• Objective:	

o Peak	power	supply	to	Assam,	Arunachal	Pradesh,	Nagaland,	and	Manipur	
o Strengthening	the	North-Eastern	Regional	Power	Grid	

This	run-of-the-river	configuration	ensures	that	the	project	produces	energy	by	utilizing	the	natural	flow	and	gradientof	the	river	with	minimal	
storage,	thus	reducing	submergence	and	social	displacement.	

Significance of the Project 
1.	Energy	Security	and	Regional	Development	

• Enhances	power	availability	in	the	North-East,	reducing	dependence	on	fossil	fuels.	
• Boosts	industrial	development	and	rural	electrification	in	remote	areas.	
• Integrates	North-Eastern	states	into	the	national	power	grid,	promoting	economic	growth.	

2.	Environmental	and	Ecological	Balance	

• The	design	minimizes	large-scale	submergence	and	deforestation,	reducing	ecological	footprint.	
• Incorporates	sediment	management,	fish	migration	facilities,	and	flow	regulation	to	protect	downstream	ecosystems.	

3.	Strategic	and	Geopolitical	Importance	

• Located	near	the	India–China	border,	it	strengthens	India’s	strategic	presence	and	infrastructure	in	Arunachal	Pradesh.	
• Enhances	water	management	and	flood	moderation	in	the	Brahmaputra	basin,	which	frequently	faces	monsoon	floods.	

4.	Employment	and	Livelihood	Opportunities	

• Generated	direct	and	indirect	employment	for	over	6,000	people	during	construction.	
• Promotes	local	entrepreneurship,	infrastructure	development,	and	tourism	potential	in	the	region.	

Environmental and Social Concerns 
While	the	project	has	immense	developmental	potential,	it	has	faced	prolonged	resistance	due	to	environmental	and	safety	concerns.	

Concern	 Description	/	Impact	
Downstream	Impact	 Fears	of	altered	river	flow	affecting	agriculture	and	fisheries	in	Assam.	
Seismic	Sensitivity	 Located	in	Seismic	Zone	V,	making	dam	safety	a	major	issue.	
Biodiversity	Loss	 Potential	threats	to	aquatic	ecology	and	riparian	biodiversity	of	the	Brahmaputra	basin.	
Displacement	and	
Livelihoods	

Local	communities,	especially	in	Lakhimpur	and	Dhemaji	districts,	raised	concerns	about	land	loss	and	cultural	
disruption.	

The	Expert	Committee	on	Subansiri	Project,	appointed	by	the	Ministry	of	Environment	and	Forests	(MoEFCC),	recommended	structural	
reinforcements	and	improved	flood	control	measures	to	address	these	concerns	before	resuming	work.	

Government and Institutional Responses 
• Revised	Design:	Dam	height	and	reservoir	storage	were	re-evaluated	to	enhance	seismic	resilience.	
• Clearance	Compliance:	The	project	complies	with	Environmental	Impact	Assessment	(EIA)	and	Forest	Clearance	(FC)	norms.	
• Real-Time	Monitoring:	Adoption	of	digital	sensors,	hydrological	monitoring	systems,	and	remote	surveillancefor	dam	safety.	
• Community	Compensation:	Rehabilitation	packages	and	local	development	initiatives	for	affected	families.	
• Sustainable	Operations:	Periodic	environmental	audits	and	inclusion	of	flow-release	mechanisms	to	ensure	downstream	ecological	

balance.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Renewable	Energy	Goals	 Contributes	to	India’s	target	of	500	GW	of	renewable	energy	capacity	by	2030.	
Regional	Integration	 Strengthens	power	connectivity	across	the	North-Eastern	grid.	
Climate	Mitigation	 Promotes	clean	hydropower,	reducing	dependence	on	thermal	energy.	
Transboundary	Water	Governance	 Supports	India’s	strategic	control	over	upper	Brahmaputra	waters	amid	geopolitical	concerns.	
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Infrastructure	Diplomacy	 Symbol	of	India’s	infrastructure-led	development	model	in	border	regions.	
Conclusion 
The	Subansiri	Lower	Hydroelectric	Project	embodies	India’s	effort	to	balance	development	with	sustainability	in	one	of	its	most	ecologically	
sensitive	regions.	
Once	fully	operational,	it	will	significantly	contribute	to	clean	energy	generation,	regional	equity,	and	strategic	resilience	in	the	North-East.	
However,	maintaining	environmental	safeguards,	community	trust,	and	seismic	safety	will	be	critical	to	ensuring	that	this	project	becomes	
a	model	of	sustainable	hydropower	development	in	India’s	Himalayan	belt.	

Mains Practice Question 
Q.	The	Subansiri	Lower	Hydroelectric	Project	is	a	cornerstone	of	India’s	hydropower	expansion	in	the	North-East.	Examine	its	strategic	and	
environmental	significance,	and	discuss	the	challenges	associated	with	hydropower	development	in	ecologically	sensitive	regions.	(250	
words)	

Baltic Sea: Strategic Crossroads of Northern Europe 
📌	Syllabus	Mapping:	
✅	GS	Paper	I	–	Geography:	World	Physical	Features,	Seas,	and	Straits	
✅	GS	Paper	II	–	International	Relations:	Regional	Security	and	Maritime	Geopolitics	

Introduction 
Recent	reports	of	Poland	intercepting	another	Russian	aircraft	over	the	Baltic	Sea	have	once	again	underscored	the	region’s	growing	geopolitical	
and	military	significance.	
The	Baltic	Sea,	situated	in	Northern	Europe,	is	not	only	an	essential	maritime	route	for	trade	and	energy	transit	but	also	a	strategic	
flashpoint	between	NATO	and	Russia,	especially	after	the	Ukraine	conflict	(2022	onwards)	and	Finland’s	accession	to	NATO	(2023).	
Understanding	the	geography	and	strategic	importance	of	the	Baltic	region	is	vital	for	analyzing	contemporary	security	developments	in	Europe.	

Geographical Overview 
Feature	 Description	

Location	 Northern	Europe,	enclosed	by	the	Scandinavian	and	Central	European	regions.	
Bordering	Countries	 Sweden,	Finland,	Estonia,	Latvia,	Lithuania,	Poland,	Germany,	Denmark,	and	Russia.	
Major	Cities	 Stockholm	(Sweden),	Helsinki	(Finland),	Copenhagen	(Denmark),	Riga	(Latvia),	Gdańsk	(Poland),	and	St.	Petersburg	

(Russia).	
Major	Water	Bodies	 Gulf	of	Bothnia,	Gulf	of	Finland,	Gulf	of	Riga,	and	Gulf	of	Gdańsk.	
Connection	to	
Oceans	

Linked	to	the	Atlantic	Ocean	via	the	Danish	Straits	(Øresund,	Great	Belt,	Little	Belt).	

Canal	Link	 The	Kiel	Canal	(Germany)	connects	the	North	Sea	to	the	Baltic	Sea,	reducing	shipping	distance	by	nearly	900	km.	
Physical Characteristics 
1.	Brackish	Inland	Sea	

• The	Baltic	Sea	is	considered	the	world’s	largest	brackish	inland	water	body.	
• Salinity	Levels:	Significantly	lower	than	global	ocean	salinity	(around	6–8	PSU	compared	to	35	PSU	in	open	oceans).	
• Reason:	

o High	freshwater	inflow	from	surrounding	rivers	(Vistula,	Neva,	Daugava).	
o Limited	exchange	with	the	North	Sea	due	to	the	narrow	Danish	Straits.	
o Shallow	average	depth	(about	55	meters),	preventing	strong	saline	inflow	from	the	Atlantic.	

2.	Unique	Ecosystem	

• The	semi-enclosed	basin	and	low	salinity	create	a	fragile	marine	ecosystem.	
• Supports	both	freshwater	and	marine	species,	but	is	highly	vulnerable	to	eutrophication	and	pollution	from	industrial	effluents	and	

agriculture.	

Baltic	Marine	Environment	Protection	Commission	(HELCOM)	monitors	environmental	protection	in	the	region.	

Strategic and Economic Significance 
1.	Trade	and	Energy	Hub	

• Vital	maritime	corridor	for	oil,	gas,	and	coal	exports	from	Russia	and	industrial	imports	to	Northern	Europe.	
• Ports	of	Gdańsk	(Poland)	and	St.	Petersburg	(Russia)	are	critical	trade	gateways.	
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• Nord	Stream	Pipelines	(carrying	Russian	gas	to	Germany)	run	under	the	Baltic	Sea,	reflecting	its	energy	strategic	importance.	

2.	Security	and	Military	Importance	

• The	Baltic	Sea	is	now	a	frontline	of	NATO-Russia	confrontation,	especially	after:	
o Finland	(2023)	and	Sweden	(2024)	joining	NATO.	
o Frequent	Russian	airspace	incursions	and	naval	patrols.	
o Increased	NATO	surveillance	flights	and	exercises	in	the	region.	

• The	Suwałki	Gap,	a	narrow	land	corridor	between	Poland	and	Lithuania,	remains	a	potential	strategic	choke	pointlinking	the	Baltic	States	to	
mainland	Europe.	

3.	Geopolitical	Tensions	

• Poland	and	Baltic	States	(Estonia,	Latvia,	Lithuania)	are	on	high	alert	due	to	recurring	Russian	military	provocations.	
• The	Baltic	Sea	has	become	a	testing	ground	for	cyber,	hybrid,	and	maritime	warfare	tactics,	making	it	a	sensitive	region	in	European	security	

policy.	

Environmental Concerns 
Issue	 Impact	

Eutrophication	 Nutrient	runoff	from	agriculture	leads	to	algal	blooms,	oxygen	depletion,	and	“dead	zones.”	
Marine	Pollution	 Chemical	waste,	oil	spills,	and	plastic	pollution	threaten	biodiversity.	
Climate	Change	 Rising	sea	temperatures	and	reduced	salinity	altering	marine	species	composition.	
Overfishing	 Decline	in	cod	and	herring	populations	impacting	livelihoods.	

HELCOM’s	Baltic	Sea	Action	Plan	(BSAP)	aims	to	restore	ecological	balance	by	2030	through	pollution	control	and	sustainable	fisheries.	

Recent Geopolitical Context: Russia–NATO Confrontation 
• Poland’s	Interception	(2025):	

Polish	Air	Force	scrambled	fighter	jets	after	detecting	a	Russian	military	aircraft	entering	Baltic	Sea	airspace,	reflecting	heightened	military	
vigilance.	

• Russia’s	Kaliningrad	Enclave:	
A	highly	militarized	territory	between	Poland	and	Lithuania,	equipped	with	Iskander	missile	systems,	adds	to	the	region’s	volatility.	

• NATO	Presence:	
The	Baltic	Air	Policing	Mission,	active	since	2004,	ensures	collective	air	defense	over	non-militarized	Baltic	States.	

Actor	 Strategic	Objective	in	the	Baltic	
NATO	 Contain	Russian	expansionism	and	ensure	freedom	of	navigation.	
Russia	 Maintain	strategic	deterrence	and	control	over	Baltic	access	routes.	
EU	 Safeguard	trade,	energy	security,	and	environmental	sustainability.	

Economic and Maritime Cooperation Frameworks 
Institution	/	Initiative	 Purpose	

Council	of	the	Baltic	Sea	States	(CBSS)	 Promotes	regional	cooperation	on	trade,	environment,	and	security.	
Baltic	Sea	Strategy	(EU)	 Aims	for	sustainable	blue	economy,	connectivity,	and	innovation.	
HELCOM	(Helsinki	Commission)	 Coordinates	marine	protection	efforts	among	Baltic	coastal	nations.	

India’s Perspective (Strategic Linkage) 
• Although	geographically	distant,	India	maintains	economic	and	diplomatic	engagement	with	Nordic	and	Baltic	nations	through	the	India–

Nordic	Summit	and	Baltic	Dialogue	(2019).	
• India’s	cooperation	in	renewable	energy,	shipping	technology,	and	maritime	innovation	with	Baltic	states	aligns	with	its	Blue	Economy	

and	Indo-Pacific	strategies.	
• India’s	study	of	Baltic	port	modernization	and	green	shipping	offers	lessons	for	its	Sagarmala	Programme.	

Way Forward for Baltic Stability 
1. Strengthen	Confidence-Building	Measures:	

Through	NATO–Russia	communication	channels	to	avoid	accidental	escalations.	
2. Enhance	Maritime	Domain	Awareness:	

Use	of	joint	surveillance	systems	and	satellite-based	tracking	for	transparency.	
3. Environmental	Diplomacy:	

Strengthen	cooperation	under	HELCOM	and	EU	Green	Deal	to	tackle	marine	pollution.	
4. Regional	Connectivity	and	Trade	Resilience:	

Diversify	trade	routes	and	invest	in	sustainable	port	infrastructure	to	reduce	dependence	on	contested	waters.	
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Conclusion 
The	Baltic	Sea	today	stands	at	the	crossroads	of	geography,	environment,	and	geopolitics.	
Once	a	route	for	trade	and	cultural	exchange,	it	has	now	emerged	as	a	critical	security	frontier	in	the	evolving	European	power	balance.	
Amid	escalating	Russia–NATO	tensions,	ensuring	peace,	stability,	and	ecological	sustainability	in	the	Baltic	region	remains	central	to	European	and	
global	maritime	order.	

Mains Practice Question: 
“Explain	the	geopolitical	and	environmental	significance	of	the	Baltic	Sea	region.	How	do	recent	military	tensions	reflect	its	growing	
importance	in	European	security	architecture?”	

Cyclone Mantha: Tropical System Dynamics	
📌	Syllabus	Mapping:	

✅	GS	Paper	I	–	Geography:	Climatology,	tropical	cyclones,	and	weather	phenomena	
✅	GS	Paper	III	–	Disaster	Management:	Disaster	preparedness,	mitigation,	and	early	warning	systems	
✅	GS	Paper	II	–	Governance:	Institutional	response	and	inter-agency	coordination	during	natural	disasters	

Introduction 
The	Cyclone	Montha,	recently	making	landfall	along	the	Bay	of	Bengal	coast,	underscores	the	increasing	frequency	and	intensity	of	tropical	
cyclones	affecting	India’s	eastern	seaboard.	
Named	by	Thailand,	“Montha”	means	a	fragrant	flower,	yet	its	impact	has	been	far	from	gentle—highlighting	the	climatic	volatility	of	the	Indian	
Ocean	region.	
As	global	sea	surface	temperatures	rise,	such	cyclones	remind	us	of	the	urgent	need	for	climate	adaptation,	coastal	resilience,	and	early	warning	
systems	in	India’s	disaster	management	framework.	

About Cyclone Montha 
Parameter	 Details	

Name	Meaning	 “Montha”	–	a	fragrant	flower	in	Thai	language	
Type	 Tropical	Cyclone	formed	over	the	Bay	of	Bengal	
Region	of	Origin	 Northern	Indian	Ocean	Basin,	which	includes	the	Bay	of	Bengal	and	Arabian	Sea	
Classification	 Part	of	the	global	tropical	cyclone	system	–	termed	differently	in	other	regions:	

• Hurricanes	–	Atlantic	Ocean	
• Typhoons	–	Western	Pacific	and	South	China	Sea	
• Willy-willies	–	Western	Australia	|	

Formation and Characteristics of Tropical Cyclones 
Tropical	cyclones	are	intense,	rotating	low-pressure	systems	characterized	by:	

• High	wind	speeds,	
• Heavy	rainfall,	and	
• Storm	surges	causing	widespread	coastal	flooding.	

They	form	when	warm	ocean	waters,	moist	air,	and	atmospheric	instability	interact	under	conducive	conditions.	

Conditions Required for Cyclone Formation 
Condition	 Description	

1.	Warm	Ocean	Surface	 Sea	surface	temperature	of	above	27°C	up	to	a	depth	of	60	meters	provides	the	heat	energy	required	
for	cyclone	genesis.	

2.	Coriolis	Force	 Needed	to	initiate	cyclonic	rotation;	absent	near	the	Equator	(5°	N/S),	hence	cyclones	form	away	from	
it.	

3.	Pre-existing	Low-Pressure	Area	 Serves	as	the	initial	disturbance	that	strengthens	into	a	cyclone	through	convection	and	convergence.	
4.	High	Humidity	and	Atmospheric	
Instability	

Promotes	continuous	updraft	of	moist	air	and	release	of	latent	heat,	driving	the	storm	system.	

5.	Weak	Vertical	Wind	Shear	 Ensures	that	the	system’s	structure	remains	vertically	aligned	for	intensification.	
Lifecycle of a Tropical Cyclone 

1. Formation	/	Disturbance	Stage	–	Development	of	a	low-pressure	zone	over	warm	ocean	waters.	
2. Depression	Stage	–	Intensification	with	organized	convection	and	circular	wind	flow.	
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3. Cyclone	Stage	–	Rapid	rise	in	wind	speed	(≥	62	km/h)	and	well-defined	eye	formation.	
4. Mature	Stage	–	Peak	intensity	with	heavy	rains	and	strong	winds.	
5. Landfall	and	Dissipation	–	Weakens	upon	reaching	land	due	to	loss	of	moisture	supply	and	frictional	resistance.	

Cyclone Patterns in the Bay of Bengal 
• The	Bay	of	Bengal	experiences	higher	cyclone	frequency	compared	to	the	Arabian	Sea,	accounting	for	80%	of	India’s	cyclonic	activity.	
• Post-monsoon	(October–December)	and	pre-monsoon	(April–June)	periods	are	the	most	active.	
• States	frequently	affected	include	Odisha,	Andhra	Pradesh,	Tamil	Nadu,	and	West	Bengal.	

Reasons for High Cyclone Frequency in Bay of Bengal 
• Warm	sea	temperatures	due	to	shallower	depth.	
• High	humidity	and	abundant	moisture	influx	from	the	Indian	Ocean.	
• Low	vertical	wind	shear	conducive	for	cyclone	intensification.	
• Regional	topography	that	traps	moist	air	along	the	eastern	coastline.	

India’s Cyclone Preparedness Framework 
Institution	/	Initiative	 Role	and	Function	

India	Meteorological	Department	(IMD)	 Nodal	agency	for	cyclone	tracking,	early	warning,	and	public	advisories.	
INCOIS	(Indian	National	Centre	for	Ocean	Information	Services)	 Monitors	sea	conditions,	storm	surges,	and	coastal	alerts.	
National	Disaster	Management	Authority	(NDMA)	 Coordinates	national	disaster	preparedness	and	mitigation.	
National	Cyclone	Risk	Mitigation	Project	(NCRMP)	 Strengthens	early	warning	systems	and	resilient	coastal	infrastructure.	
IMD’s	INSAT	&	Doppler	Radar	Network	 Enables	real-time	monitoring	and	precise	forecasting	of	cyclone	trajectories.	

Climate Change and Intensification of Cyclones 
1. Rising	Sea	Surface	Temperatures	(SSTs)	

o Global	warming	increases	SSTs,	supplying	more	latent	heat	energy,	intensifying	storms	like	Montha.	
2. Shifting	Cyclone	Patterns	

o Arabian	Sea	cyclones	are	becoming	more	frequent	(e.g.,	Tauktae,	Biparjoy),	indicating	changing	ocean	dynamics.	
3. Increased	Rainfall	and	Storm	Surge	Risks	

o Climate	change	amplifies	extreme	rainfall	events	and	coastal	inundation,	affecting	millions	in	deltaic	regions.	
4. Longer	Lifecycle	and	Inland	Penetration	

o Recent	cyclones	sustain	strength	longer	after	landfall,	causing	inland	flooding	across	central	India.	

Impacts of Cyclone Montha 
• Humanitarian:	Evacuations,	displacement,	and	loss	of	livelihoods	in	coastal	communities.	
• Economic:	Disruption	of	fisheries,	ports,	and	power	infrastructure.	
• Environmental:	Saline	water	intrusion	into	agricultural	lands,	damage	to	mangroves	and	wetlands.	
• Health:	Post-cyclone	outbreaks	of	waterborne	diseases	due	to	contaminated	water	supplies.	

Way Forward and Policy Recommendations 
Focus	Area	 Recommendations	

Early	Warning	and	Communication	 Expand	last-mile	connectivity	through	IMD’s	Doppler	radar	coverage	and	mobile-based	alert	
systems.	

Resilient	Infrastructure	 Build	cyclone	shelters,	storm	surge	barriers,	and	coastal	green	belts.	
Ecosystem-based	Mitigation	 Restore	mangroves,	sand	dunes,	and	wetlands	as	natural	buffers.	
Community-Based	Disaster	
Preparedness	

Integrate	local	knowledge	and	self-help	groups	into	early	response	mechanisms.	

International	Cooperation	 Strengthen	collaboration	under	WMO’s	Regional	Specialised	Meteorological	Centres	(RSMCs)	for	
joint	forecasting.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Environmental	 Reflects	climate-driven	intensification	of	tropical	cyclones	in	the	Indian	Ocean.	
Economic	 Highlights	the	need	for	resilient	coastal	infrastructure	under	Blue	Economy	initiatives.	
Governance	 Reinforces	importance	of	NDMA	guidelines	and	Sendai	Framework	for	Disaster	Risk	Reduction	(2015–2030).	
Scientific	 Enhances	understanding	of	ocean-atmosphere	interactions	crucial	for	predictive	climatology.	

Conclusion 
Cyclone	Montha	once	again	demonstrates	that	India’s	coastal	vulnerabilities	are	deeply	linked	with	climate	variability	and	oceanic	warming.	
While	technological	advances	have	improved	early	warning	and	evacuation	systems,	the	focus	must	now	shift	toward	long-term	resilience—
through	ecosystem	restoration,	climate-resilient	infrastructure,	and	community	empowerment.	
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In	the	age	of	accelerating	climate	change,	managing	cyclones	like	Montha	is	not	just	a	meteorological	challenge—it	is	a	developmental	imperative.	

Mains Practice Question 
Q.	Tropical	cyclones	in	the	Bay	of	Bengal	have	shown	increasing	intensity	in	recent	years.	Discuss	the	climatic	factors	behind	this	trend	and	
evaluate	India’s	preparedness	in	managing	such	disasters.	(250	words)	

Ecological Droughts: Rising Environmental Risk 
📌	Syllabus	Mapping:	
✅	GS	Paper	I	–	Geography:	Distribution	of	Natural	Resources,	Climatic	Variability,	and	Environmental	Changes	
✅	GS	Paper	III	–	Environment:	Conservation,	Biodiversity,	and	Climate	Change	Impacts	

Introduction 
A	recent	study	by	IIT	Kharagpur	has	sounded	an	alarm	on	the	increasing	occurrence	of	ecological	droughts	across	India’s	ecologically	fragile	
regions	—	notably	the	Western	Ghats,	Himalayas,	Northeast	India,	and	croplands	of	Central	India.	
Unlike	traditional	droughts	defined	solely	by	rainfall	deficiency,	ecological	droughts	represent	a	broader	environmental	imbalance	—	
where	prolonged	moisture	deficits	disrupt	ecosystem	processes,	biodiversity	patterns,	and	carbon	cycles,	threatening	both	natural	habitats	
and	human	livelihoods.	

This	new	dimension	of	drought	analysis	underscores	the	intersection	of	climate	change,	land	degradation,	and	ecosystem	vulnerability,	making	it	
crucial	for	India’s	environmental	and	developmental	planning.	

What Are Ecological Droughts? 
Parameter	 Description	
Definition	 A	prolonged	period	of	moisture	deficit	that	leads	to	disruptions	in	ecosystem	structure,	function,	and	services	—	including	loss	

of	biodiversity,	vegetation	stress,	and	carbon	imbalance.	
Scope	 Goes	beyond	agricultural	or	hydrological	droughts	by	focusing	on	the	ecological	consequences	of	water	scarcity.	
Origin	 Results	from	interactions	between	climatic,	hydrological,	and	biological	processes.	

In	essence,	ecological	droughts	occur	when	water	scarcity	impacts	the	health	and	functionality	of	ecosystems,	not	just	human	water	availability.	

Distinction from Other Types of Drought 
Type	of	Drought	 Focus	Area	 Key	Indicator	 Impact	

Meteorological	
Drought	

Weather	patterns	 Deviation	from	normal	rainfall	 Reduced	precipitation	over	time	

Agricultural	Drought	 Crop	production	 Soil	moisture	and	evapotranspiration	 Lower	crop	yields,	soil	stress	
Hydrological	Drought	 Water	resources	 River	flows,	reservoir	levels	 Reduced	water	availability	
Socio-Economic	
Drought	

Human	systems	 Economic	and	livelihood	losses	 Food	scarcity,	migration	

Ecological	Drought	 Ecosystem	
resilience	

Vegetation	health,	species	diversity,	
carbon	fluxes	

Loss	of	biodiversity,	forest	degradation,	and	altered	
ecosystem	balance	

Key Findings of IIT Kharagpur Study (2025) 
• Geographical	Hotspots:	

o Western	Ghats:	Forest	degradation	due	to	prolonged	dry	spells	and	rising	temperatures.	
o Himalayas	&	Northeast	India:	Increased	warming	and	changing	precipitation	patterns	disturbing	forest	ecosystems.	
o Central	Indian	Croplands:	Witnessing	seasonal	ecological	droughts,	impacting	agro-ecosystem	stability.	

• Core	Observation:	
Ecological	droughts	are	becoming	more	frequent	and	spatially	widespread,	particularly	during	non-monsoon	months,	affecting	forest	
carbon	sequestration	and	vegetation	resilience.	

• Underlying	Causes:	
o Declining	soil	moisture	and	rainfall	variability.	
o Rising	atmospheric	vapor	pressure	deficit	(VPD)	due	to	global	warming.	
o Land-use	changes	reducing	ecosystem	adaptability.	

Causes and Drivers of Ecological Droughts 
1.	Climatic	Factors	

• Reduced	and	erratic	rainfall	due	to	altered	monsoon	dynamics.	
• Rising	global	and	oceanic	temperatures,	intensifying	evapotranspiration.	



 
  

75 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

• Increasing	atmospheric	dryness,	especially	during	pre-monsoon	months.	

2.	Anthropogenic	Drivers	

• Deforestation	and	habitat	fragmentation,	lowering	soil	moisture	retention.	
• Land	conversion	for	agriculture	and	urbanisation,	disrupting	hydrological	balance.	
• Overextraction	of	groundwater	and	unsustainable	irrigation	practices.	

3.	Oceanic	and	Global	Linkages	

• Indian	Ocean	Dipole	(IOD)	and	El	Niño	events	alter	regional	precipitation.	
• Warming	of	Arabian	Sea	and	Bay	of	Bengal	affects	moisture	circulation,	reducing	inland	rainfall.	

Ecological and Environmental Impacts 
Impact	Area	 Consequences	

Vegetation	and	Carbon	
Balance	

Decreased	plant	productivity	and	increased	tree	mortality	lead	to	carbon	release	instead	of	storage,	weakening	
India’s	carbon	sink	capacity.	

Biodiversity	Loss	 Local	extinction	of	moisture-dependent	species,	altered	migratory	patterns,	and	shrinking	of	natural	habitats.	
Soil	Degradation	 Reduced	microbial	activity	and	organic	matter,	accelerating	desertification	in	semi-arid	regions.	
Water-Ecosystem	Linkages	 Depletion	of	wetlands,	springs,	and	aquifers	impacting	aquatic	life	and	riparian	vegetation.	
Human-Ecological	
Interface	

Affects	agroforestry,	traditional	forest	livelihoods,	and	ecosystem-based	tourism	sectors.	

Example:	Western	Ghats,	a	UNESCO	World	Heritage	Site,	is	facing	forest	desiccation,	endangering	endemic	species	like	the	Lion-tailed	
macaque	and	altering	local	hydrology.	

Link with Climate Change and Global Studies 
• The	IPCC	Sixth	Assessment	Report	(2023)	identifies	compound	climate	events,	such	as	simultaneous	drought	and	heat	stress,	as	major	

threats	to	ecosystems.	
• WMO	(2024)	highlights	that	the	frequency	of	ecological	droughts	has	doubled	in	the	last	two	decades.	
• India’s	State	of	Forest	Report	(2023)	notes	a	decline	in	forest	cover	quality	in	moisture-deficit	zones,	correlating	with	climate-induced	

ecological	drought	trends.	

Strategies to Mitigate Ecological Droughts 
1.	Ecosystem-Based	Adaptation	(EbA)	

• Promote	reforestation	and	assisted	natural	regeneration	in	degraded	ecosystems.	
• Integrate	climate-resilient	species	and	native	vegetation.	

2.	Water	Conservation	and	Recharge	

• Adopt	watershed-based	management,	check	dams,	and	soil	moisture	retention	techniques.	
• Use	micro-irrigation	and	precision	agriculture	to	conserve	water.	

3.	Forest	and	Land	Management	

• Enforce	fire	management	plans,	as	ecological	droughts	heighten	wildfire	risks.	
• Encourage	agroforestry	to	balance	ecological	and	livelihood	needs.	

4.	Monitoring	and	Early	Warning	Systems	

• Develop	Ecological	Drought	Indices	(EDI)	using	remote	sensing	and	soil-moisture	models.	
• Use	satellite-based	platforms	like	NASA’s	SMAP	and	ISRO’s	Bhuvan	for	real-time	vegetation	health	monitoring.	

5.	Policy	Integration	

• Mainstream	ecological	drought	management	under:	
o National	Mission	for	a	Green	India	(GIM)	
o National	Adaptation	Fund	on	Climate	Change	(NAFCC)	
o National	Action	Plan	on	Climate	Change	(NAPCC)	
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Global Best Practices 
Country/Region	 Initiative	 Relevance	to	India	
Australia	 Ecological	Drought	Resilience	Network	(EDRN)	 Integrates	biodiversity	conservation	with	climate	planning.	
United	States	 National	Drought	Resilience	Partnership	(NDRP)	 Links	hydrological	droughts	to	ecosystem	monitoring.	
Brazil	 Cerrado	Restoration	Program	 Focuses	on	recovering	moisture-deficit	ecosystems	through	rewilding.	

India	can	draw	from	these	models	to	design	a	national	framework	for	ecological	drought	resilience.	

Way Forward 
1. Adopt	Eco-Climatic	Zonation:	Identify	drought-prone	ecosystems	using	long-term	climatic	and	vegetation	data.	
2. Promote	Green-Blue	Infrastructure:	Combine	forest	conservation	with	watershed	management.	
3. Invest	in	Ecological	Research:	Strengthen	institutional	capacity	at	IITs,	IISERs,	and	ICFRE	for	long-term	monitoring.	
4. Community	Engagement:	Empower	local	and	tribal	communities	in	drought	risk	management	and	restoration	projects.	
5. Integrate	Drought	Policies:	Merge	drought,	climate	adaptation,	and	biodiversity	policies	into	a	unified	ecological	planning	framework.	

Conclusion 
Ecological	droughts	represent	a	silent	but	severe	climate	risk	—	threatening	India’s	forests,	biodiversity,	and	carbon	balance.	
As	revealed	by	the	IIT	Kharagpur	study,	these	droughts	are	no	longer	isolated	meteorological	events	but	systemic	ecological	crises	with	wide-
ranging	environmental	and	socio-economic	implications.	
Addressing	them	requires	a	paradigm	shift	—	from	reactive	relief	to	ecosystem-based	adaptation	and	resilience	planning,	ensuring	that	
India’s	natural	ecosystems	remain	robust	and	self-sustaining	in	a	warming	world.	

Mains Practice Question: 
“Ecological	droughts	signify	a	new	frontier	in	India’s	climate	challenges.	Explain	the	concept	and	discuss	their	causes,	impacts,	and	the	
strategies	needed	to	build	ecological	resilience	in	vulnerable	regions.”	

NCMC: Coordinating National Disaster Response 
📌	Syllabus	Mapping:	
✅	GS	Paper	II	–	Governance:	Institutional	Frameworks	and	Coordination	Mechanisms	in	Disaster	Management	
✅	GS	Paper	III	–	Disaster	Management,	Internal	Security,	and	Crisis	Response	

Introduction 
The	National	Crisis	Management	Committee	(NCMC)—India’s	apex	coordination	body	for	handling	national	emergencies—recently	convened	
under	the	chairmanship	of	the	Cabinet	Secretary	to	review	preparedness	measures	in	response	to	Cyclone	Mantha	over	the	Bay	of	Bengal.	
The	meeting	highlighted	the	Committee’s	vital	role	in	ensuring	rapid	decision-making,	inter-ministerial	coordination,	and	unified	crisis	
management,	especially	during	large-scale	disasters.	

The	NCMC,	which	has	now	been	accorded	statutory	status	under	the	Disaster	Management	(Amendment)	Act,	2025,	represents	a	significant	step	
in	institutionalizing	national-level	disaster	governance.	

About the National Crisis Management Committee (NCMC) 
Aspect	 Details	

Legal	Status	 Granted	statutory	recognition	under	the	Disaster	Management	(Amendment)	Act,	2025	
Nature	 Nodal	statutory	body	for	dealing	with	major	disasters	and	crises	of	national	significance	
Chairperson	 Cabinet	Secretary,	Government	of	India	
Constituted	
By	

The	Central	Government	under	powers	conferred	by	the	Disaster	Management	Act	

Members	 Senior	officials	from	key	ministries	—	Home	Affairs,	Defence,	Health,	Power,	Agriculture,	NDMA,	and	NDRF	—	as	notified	by	
the	Government	

Background and Evolution 
• The	NCMC	was	originally	set	up	through	executive	orders	following	recommendations	of	the	High-Powered	Committee	on	Disaster	

Management	(1999).	
• Initially	a	coordination	platform	during	major	emergencies	like	earthquakes,	floods,	and	cyclones,	it	has	evolved	into	a	decision-making	

entity	that	oversees	multi-sectoral	disaster	response.	
• With	the	2025	amendment,	it	now	enjoys	legal	authority,	ensuring	institutional	permanence	and	enhanced	accountability	in	national	

crisis	management.	
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Key Powers and Functions 
1.	Evaluation	and	Preparedness	Oversight	

• Reviews	national	and	state-level	preparedness	before	major	disasters	such	as	cyclones,	earthquakes,	floods,	or	industrial	accidents.	
• Ensures	readiness	of	NDRF	(National	Disaster	Response	Force),	armed	forces,	and	state	authorities.	

2.	Inter-Ministerial	Coordination	

• Acts	as	a	central	coordination	body	to	harmonize	actions	among	various	ministries	and	departments.	
• Facilitates	real-time	communication	and	resource	allocation	between	Centre	and	States.	

3.	Monitoring	National	Disaster	Response	

• Oversees	implementation	of	relief,	rescue,	and	rehabilitation	measures.	
• Monitors	progress	through	satellite-based	data,	IMD	inputs,	and	field	reports	from	NDMA	and	NDRF.	

4.	Crisis	Decision-Making	

• Authorised	to	issue	directives	to	all	Ministries,	Departments,	and	State	Governments	during	a	national	calamity	or	major	emergency.	
• Can	mobilize	national	assets	including	defence	forces,	transport	infrastructure,	and	communication	systems.	

5.	Advisory	and	Strategic	Role	

• Provides	policy	guidance	to	the	National	Disaster	Management	Authority	(NDMA)	and	the	Ministry	of	Home	Affairs	(MHA).	
• Recommends	long-term	mitigation	and	resilience	strategies	post-crisis.	

Significance of Statutory Status (2025 Amendment) 
Dimension	 Significance	

Legal	Empowerment	 Gives	NCMC	legal	authority	to	issue	binding	directions	under	the	Disaster	Management	Act.	
Institutional	Continuity	 Ensures	the	Committee’s	functioning	irrespective	of	political	or	administrative	changes.	
Accountability	Mechanism	 Strengthens	reporting	and	auditing	of	disaster	response	measures.	
Integrated	Governance	 Enhances	coordination	between	NDMA	(policy)	and	NCMC	(operations).	

This	statutory	backing	bridges	the	gap	between	policy	formulation	and	field-level	execution	in	India’s	disaster	governance	structure.	

NCMC’s Role in Cyclone Mantha (2025) 
• Reviewed	preparedness	of	coastal	states,	including	Odisha,	Andhra	Pradesh,	and	Tamil	Nadu.	
• Assessed	arrangements	for	evacuation,	power	restoration,	relief	supplies,	and	communication	systems.	
• Directed	IMD,	NDRF,	and	Indian	Navy	to	maintain	highest	alert	levels.	
• Ensured	synchronization	between	central	ministries	and	state	disaster	response	teams	to	minimize	loss	of	life	and	infrastructure	damage.	

This	reflects	India’s	whole-of-government	approach	to	disaster	preparedness,	emphasizing	early	warning,	rapid	response,	and	community	
resilience.	

Broader Institutional Context 
Institution	 Function	 Relationship	with	NCMC	

NDMA	(National	Disaster	Management	
Authority)	

Policy	formulation	and	national	
guidelines	

NCMC	implements	operational	directives	in	coordination	
with	NDMA	

NDRF	(National	Disaster	Response	Force)	 Field-level	rescue	and	relief	
operations	

NCMC	oversees	deployment	and	coordination	

IMD	(India	Meteorological	Department)	 Early	warning	and	forecasting	 Provides	critical	input	for	NCMC	decisions	
State	Disaster	Management	Authorities	
(SDMAs)	

State-level	disaster	response	and	
coordination	

Function	under	the	strategic	direction	of	NCMC	during	
national-level	crises	

Together,	these	entities	form	India’s	multi-tiered	disaster	management	framework,	anchored	by	the	NCMC	at	the	apex	level.	

Challenges in Effective Crisis Management 
• Inter-agency	coordination	delays	during	multi-state	disasters.	
• Communication	breakdowns	in	high-impact	zones.	
• Capacity	gaps	in	real-time	data	analytics	for	decision-making.	
• Duplication	of	efforts	between	central	and	state	disaster	authorities.	
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Way Forward 
1. Integrated	Command	and	Control	Systems:	

Establish	a	unified	national	disaster	operations	centre	for	real-time	coordination	and	response.	
2. AI-Based	Predictive	Modelling:	

Use	AI	and	satellite	imagery	for	dynamic	risk	assessment	and	early	evacuation	planning.	
3. Strengthen	State-Level	Coordination:	

Conduct	joint	Centre–State	simulation	exercises	to	build	response	synergy.	
4. Community	Resilience	and	Training:	

Expand	programs	under	National	Disaster	Mitigation	Mission	to	enhance	local-level	preparedness.	
5. Transparent	Data	Sharing:	

Develop	a	public	disaster	dashboard	for	information	accessibility	and	accountability.	

Conclusion 
The	National	Crisis	Management	Committee	(NCMC)	represents	the	command	nerve	of	India’s	disaster	management	architecture.	
With	its	newly	acquired	statutory	status,	it	now	serves	as	a	legally	empowered	and	institutionally	integrated	bodycapable	of	ensuring	swift,	
coordinated,	and	effective	national	crisis	response.	
As	climate-induced	disasters	like	Cyclone	Mantha	become	more	frequent,	the	NCMC’s	role	will	be	indispensable	in	steering	India	towards	a	resilient	
and	adaptive	disaster	governance	model.	

Mains Practice Question: 
“The	statutory	recognition	of	the	National	Crisis	Management	Committee	marks	a	crucial	evolution	in	India’s	disaster	governance	
architecture.	Discuss	the	significance	of	this	institutional	reform	and	its	role	in	ensuring	coordinated	national	disaster	response.”	

HISTORY,	ART	&	CULTURE	
Sardar Patel: Architect of National Unity	
📌	Syllabus	Mapping:	
✅	GS	Paper	I	–	Modern	Indian	History:	Freedom	Struggle,	Leaders,	and	Integration	of	Princely	States	
✅	GS	Paper	II	–	Governance:	Role	of	Civil	Services	in	a	Democracy	
✅	GS	Paper	IV	–	Ethics:	Leadership,	Integrity,	and	Public	Administration	Values	

Introduction 
Sardar	Vallabhbhai	Patel	(1875–1950),	revered	as	the	“Iron	Man	of	India,”	was	not	only	a	towering	leader	of	India’s	freedom	struggle	but	also	the	
chief	architect	of	India’s	political	integration	after	independence.	
Born	on	31st	October	1875	in	Nadiad,	Gujarat,	Patel’s	life	epitomized	resolute	leadership,	pragmatic	vision,	and	unwavering	nationalism.	
His	150th	birth	anniversary	in	2025,	celebrated	as	Rashtriya	Ekta	Diwas	(National	Unity	Day),	serves	as	a	reminder	of	his	unmatched	contribution	
in	forging	an	integrated	and	united	India	out	of	more	than	500	fragmented	princely	states.	

“Manpower	without	unity	is	not	a	strength	unless	it	is	harmonized	and	united	properly,	then	it	becomes	a	spiritual	power.”	–	Sardar	Patel	

Early Life and Background 
• Born	in	a	peasant	family	in	Gujarat,	Patel	rose	through	sheer	determination	and	self-education,	earning	a	law	degree	in	England.	
• His	early	success	as	a	lawyer	was	followed	by	a	voluntary	shift	to	public	life	under	Mahatma	Gandhi’s	influenceduring	the	national	

movement.	
• Patel’s	early	experiences	with	rural	India	shaped	his	understanding	of	agrarian	issues,	enabling	him	to	connect	with	the	masses	deeply.	

Pre-Independence Contributions 
1.	Leadership	in	Gandhian	Mass	Movements	

• Kheda	Satyagraha	(1918):	
Supported	farmers	protesting	against	tax	collection	during	famine;	demonstrated	his	skills	in	organization	and	negotiation.	

• Ahmedabad	Mill	Strike	(1918):	
Mediated	between	mill	owners	and	workers,	aligning	industrial	conflict	resolution	with	Gandhian	non-violence.	
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2.	Bardoli	Satyagraha	(1928)	

• Peasants	protested	against	a	22%	increase	in	land	revenue	imposed	by	the	British	in	Gujarat.	
• Patel’s	leadership	and	non-violent	methods	led	to	the	reversal	of	the	tax	hike,	earning	him	the	title	“Sardar”(Leader)	from	the	women	of	

Bardoli.	
• The	movement	was	hailed	as	a	model	of	grassroots	civil	resistance	and	moral	authority	over	colonial	coercion.	

3.	President	of	Indian	National	Congress	–	Karachi	Session	(1931)	

• Presided	over	the	Karachi	Session,	which	adopted	resolutions	on:	
o Fundamental	Rights	–	precursor	to	the	rights	enshrined	in	the	Indian	Constitution.	
o National	Economic	Policy	–	emphasizing	labour	rights,	education,	and	equitable	resource	distribution.	

Post-Independence Role and Legacy 
1.	Architect	of	Political	Integration	

• Post-1947,	India	consisted	of	565	princely	states.	Many	sought	independence	or	accession	to	Pakistan.	
• As	Deputy	Prime	Minister	and	Home	Minister,	Sardar	Patel	employed	a	blend	of	diplomacy,	persuasion,	and	firmness	to	integrate	them	

into	the	Indian	Union.	
o Junagadh	(1947):	Integration	through	plebiscite	after	the	ruler	opted	for	Pakistan	against	public	will.	
o Hyderabad	(1948):	Integrated	through	Operation	Polo,	ending	the	Nizam’s	resistance.	
o Kashmir:	Supported	the	Instrument	of	Accession	under	urgent	circumstances	of	invasion.	

“It	was	Sardar	Patel’s	foresight	and	resolve	that	turned	political	geography	into	a	living	nation.”	

His	integration	efforts	were	supported	by	V.	P.	Menon,	the	Secretary	in	the	Ministry	of	States,	ensuring	a	peaceful	consolidation	of	the	Indian	
Union.	

2. Builder of India’s Administrative Framework 
• Patel	laid	the	foundations	of	a	professional,	impartial,	and	unified	bureaucracy,	describing	it	as	the	“Steel	Frame	of	India.”	
• Established	the	All	India	Services	(IAS,	IPS,	IFS)	under	Article	312,	ensuring	national	integrity	through	a	unified	administrative	system.	
• Emphasized	discipline,	integrity,	and	service	orientation,	crucial	for	India’s	nation-building	phase.	

3.	Ensuring	Internal	Stability	Post-Partition	

• Post-1947,	India	faced	massive	refugee	influxes,	communal	riots,	and	administrative	breakdowns.	
• Patel’s	leadership	restored	law,	order,	and	civic	administration,	especially	in	Punjab	and	Delhi,	maintaining	stability	during	the	traumatic	

partition	years.	

Patel’s Core Values and Leadership Traits 
Value	 Reflected	In	

Integrity	and	Patriotism	 His	selfless	dedication	to	India’s	unity	and	refusal	of	personal	gain.	
Decisive	Leadership	 Firm	handling	of	princely	states	while	maintaining	diplomacy.	
Administrative	Vision	 Institutionalising	All	India	Services	for	long-term	governance	stability.	
Pragmatism	with	Idealism	 Blended	Gandhian	ethics	with	realist	statecraft.	
National	Unity	and	Cohesion	 Promoted	the	idea	of	India	as	“One	Nation,	One	People.”	

Mahatma	Gandhi	described	Patel	as	“the	embodiment	of	loyalty,	strength,	and	selflessness—a	man	of	iron	will	and	unbending	commitment	to	
national	unity.”	

Contemporary Relevance 
Theme	 Patel’s	Vision	and	Modern	Implications	

National	Integration	 His	legacy	underpins	modern	policies	like	Ek	Bharat	Shreshtha	Bharat	and	Rashtriya	Ekta	Diwas.	
Civil	Services	Ethics	 His	emphasis	on	neutrality	and	public	duty	resonates	with	ongoing	debates	on	bureaucratic	accountability.	
Decentralisation	and	
Governance	

His	advocacy	for	grassroots	empowerment	aligns	with	Panchayati	Raj	and	Cooperative	Federalism.	

Internal	Security	 His	focus	on	administrative	discipline	and	unity	remains	vital	amid	current	secessionist	and	regional	
challenges.	

Commemoration and National Legacy 
• Rashtriya	Ekta	Diwas	(31st	October):	Celebrated	annually	to	promote	unity	and	integrity.	
• Statue	of	Unity	(2018):	World’s	tallest	statue	(182	meters)	in	Kevadia,	Gujarat,	symbolizing	national	solidarity	and	Patel’s	enduring	

leadership.	
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• 150th	Birth	Anniversary	(2025):	Marked	by	national	events,	exhibitions,	and	re-evaluation	of	Patel’s	contributions	to	democratic	
consolidation.	

Conclusion 
Sardar	Vallabhbhai	Patel’s	legacy	transcends	the	boundaries	of	time.	
He	not	only	integrated	India	politically	but	also	built	the	institutional	foundations	of	administrative	unity	and	ethical	governance.	
As	India	progresses	toward	its	centenary	of	independence,	Patel’s	vision	of	a	strong,	united,	and	self-reliant	Indiacontinues	to	inspire	policymakers	
and	citizens	alike.	
He	remains,	in	essence,	the	“Architect	of	Modern	India”,	whose	iron	resolve	forged	a	nation	out	of	fragments.	

Mains Practice Question: 
“Sardar	Vallabhbhai	Patel’s	contribution	to	the	integration	of	India	went	beyond	political	consolidation	to	institutional	nation-building.	
Examine	his	role	in	shaping	modern	India’s	unity	and	administrative	framework.”	

Arya Samaj @150: Reform and Rationalism 
📌	Syllabus	Mapping:	
✅	GS	Paper	I	–	Indian	Society:	Social	Reform	Movements	in	19th	Century	India	
✅	GS	Paper	II	–	Governance:	Social	Empowerment,	Education,	and	Women’s	Rights	
✅	GS	Paper	IV	–	Ethics:	Values,	Reform,	and	Humanism	in	Indian	Thought	

Introduction 
The	year	2025	marks	the	150th	anniversary	of	the	Arya	Samaj,	one	of	India’s	most	influential	reformist	movements,	founded	in	1875	by	Swami	
Dayanand	Saraswati	in	Bombay	(now	Mumbai).	
The	Prime	Minister,	commemorating	the	occasion,	highlighted	the	Samaj’s	enduring	contribution	to	religious	purification,	social	transformation,	
women’s	upliftment,	and	educational	progress.	

Emerging	during	the	19th-century	socio-religious	reform	era,	the	Arya	Samaj	sought	to	revive	the	moral	and	spiritual	essence	of	ancient	Indian	
culture	while	rejecting	superstition,	ritualism,	and	social	inequality	—	promoting	a	vision	of	rational,	ethical,	and	egalitarian	Hinduism	rooted	in	
the	Vedic	tradition.	

Founding Philosophy of Arya Samaj 
Aspect	 Key	Ideas	and	Significance	

Founder	 Swami	Dayanand	Saraswati	(1824–1883)	–	a	saint,	philosopher,	and	social	reformer.	
Year	and	Place	of	Establishment	 1875,	Bombay	(now	Mumbai).	
Philosophical	Motto	 “Krinvanto	Vishwam	Aryam”	–	“Make	the	world	noble.”	
Scriptural	Basis	 Belief	in	the	infallible	authority	of	the	Vedas	as	the	true	source	of	spiritual	and	moral	guidance.	
Central	Slogan	 “Back	to	the	Vedas”	–	advocating	a	return	to	the	rational	and	ethical	principles	of	Vedic	civilization.	

Religious Reform Initiatives 
• Rejection	of	Idolatry	and	Superstition:	

Arya	Samaj	rejected	image	worship,	elaborate	rituals,	and	priestly	dominance,	advocating	direct	communion	with	God	through	reason	and	
truth.	

• Universal	Brotherhood:	
Promoted	the	idea	that	all	human	beings,	irrespective	of	caste,	creed,	or	gender,	are	equal	before	God	—	a	spiritual	democracy	grounded	in	
Vedic	monotheism.	

• Moral	and	Ethical	Code:	
The	Ten	Principles	of	Arya	Samaj	emphasized	virtues	like	truth,	charity,	compassion,	discipline,	and	moral	purity,	making	religion	a	guide	
for	ethical	living	rather	than	mere	ritual	observance.	

“The	Vedas	are	not	only	spiritual	texts	but	the	eternal	light	of	knowledge	and	morality.”	–	Swami	Dayanand	Saraswati	

Social Reform Contributions 
1.	Eradication	of	Social	Evils	

• Caste	and	Untouchability:	Rejected	caste	as	hereditary,	promoting	social	mobility	and	equality.	
• Child	Marriage	and	Widowhood:	Opposed	child	marriage	and	advocated	widow	remarriage,	aligning	with	the	emerging	reformist	ethos	of	

the	time.	
• Women’s	Empowerment:	Encouraged	female	education	and	women’s	right	to	self-determination,	a	revolutionary	stance	for	19th-century	

India.	
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2.	Education	and	Enlightenment	

• Established	the	Dayanand	Anglo-Vedic	(DAV)	Schools	and	Colleges	in	1886	under	the	DAV	Trust	and	Management	Society.	
• Sought	to	blend	modern	science	with	Vedic	moral	values,	promoting	education	that	cultivated	both	intellect	and	character.	
• The	DAV	movement	later	became	one	of	the	largest	educational	networks	in	India,	nurturing	generations	of	reform-minded	citizens.	

3.	Rational	and	Scientific	Temper	

• Promoted	reason-based	inquiry	into	scriptures	and	life	practices,	fostering	scientific	temper	and	questioning	blind	faith.	
• Aligned	with	the	constitutional	ideal	enshrined	in	Article	51A(h)	–	“to	develop	the	scientific	temper,	humanism	and	the	spirit	of	inquiry	and	

reform.”	

Arya Samaj and the Freedom Movement 
• The	Arya	Samaj	played	a	pivotal	role	in	India’s	national	awakening	during	the	late	colonial	period.	
• Prominent	members	like	Lala	Lajpat	Rai,	Bhagat	Singh,	Ram	Prasad	Bismil,	Madan	Lal	Dhingra,	Swami	Shraddhanand,	and	Sachindra	

Nath	Sanyal	combined	spiritual	nationalism	with	political	activism.	
• Its	call	for	self-reliance,	social	unity,	and	moral	strength	resonated	with	the	Swadeshi	and	nationalist	movements	of	the	early	20th	

century.	

Swami	Dayanand’s	emphasis	on	Swaraj	(self-rule)	and	Swabhiman	(self-respect)	inspired	political	leaders	and	revolutionaries	alike.	

Educational and Institutional Legacy 
Institution	/	Initiative	 Year	/	Founder	 Significance	

DAV	Trust	and	Management	
Society	

1886	 Established	schools	and	colleges	integrating	scientific	and	moral	
education.	

Gurukula	Kangri	(Haridwar)	 1902	(by	Swami	
Shraddhanand)	

Revived	the	ancient	Gurukul	system	with	modern	pedagogy.	

Arya	Samaj	Mandirs	 Across	India	 Centres	for	reformist	worship	and	community	welfare.	

Today,	DAV	Institutions	continue	to	serve	as	a	bridge	between	traditional	Indian	values	and	modern	global	education,	with	thousands	of	schools	
and	universities	operating	worldwide.	

Contemporary Relevance of Arya Samaj’s Teachings 
Theme	 Arya	Samaj’s	Contribution	and	Relevance	

Social	Equality	 Rejection	of	caste	and	untouchability	reinforces	the	Constitutional	ideals	of	equality	and	justice	
under	Articles	14–17.	

Gender	Empowerment	 Advocacy	for	women’s	education	resonates	with	Beti	Bachao	Beti	Padhao,	Nari	Shakti	Vandan	Adhiniyam	
(2023),	and	SDG	5.	

Education	and	Rational	Thought	 DAV	and	Gurukula	institutions	sustain	value-based	modern	education	and	rational	inquiry.	
Religious	Tolerance	and	
Humanism	

Promoted	respect	for	all	faiths,	emphasizing	ethical	conduct	over	dogma.	

Environmental	Harmony	 The	Vedic	message	of	living	in	balance	with	nature	aligns	with	modern	sustainable	development	goals.	
Arya Samaj in the 21st Century 

• Continues	to	engage	in	social	service,	literacy,	women’s	upliftment,	and	disaster	relief	through	its	local	chapters.	
• Promotes	Vedic	studies	and	cultural	awareness	among	youth,	adapting	its	teachings	to	contemporary	needs.	
• Its	message	of	rational	spirituality	remains	crucial	in	countering	modern	extremism,	materialism,	and	social	polarization.	

Conclusion 
The	Arya	Samaj,	founded	150	years	ago,	remains	a	living	testament	to	India’s	capacity	for	spiritual	reform	and	social	transformation.	
Swami	Dayanand	Saraswati’s	clarion	call	of	“Back	to	the	Vedas”	was	not	a	regression	to	the	past	but	a	progressive	reinterpretation	of	timeless	
wisdom	for	a	just,	equal,	and	enlightened	society.	
In	today’s	era	of	rapid	modernization,	the	principles	of	the	Arya	Samaj	—	rationality,	equality,	education,	and	moral	integrity	—	continue	to	guide	
India’s	march	toward	ethical	progress	and	national	unity.	

Mains Practice Question: 
“Discuss	the	contribution	of	the	Arya	Samaj	to	India’s	socio-religious	and	national	awakening.	How	do	its	principles	retain	relevance	in	
contemporary	India’s	pursuit	of	equality,	education,	and	rationalism?”	
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Vande Mataram: The Eternal Spirit of India’s National Song 
📌	Syllabus	Mapping:	

✅	GS	Paper	I	–	Indian	Heritage	and	Culture:	Art,	literature,	and	cultural	symbols	of	nationalism	
✅	GS	Paper	II	–	Polity:	Constitutional	symbols	and	national	identity	
✅	GS	Paper	IV	–	Ethics:	Patriotism,	civic	responsibility,	and	national	values	

Introduction 
As	India	commemorates	the	150th	year	of	“Vande	Mataram”,	the	Prime	Minister	has	called	upon	citizens	to	carry	forward	the	song’s	ideals	of	
unity,	devotion,	and	sacrifice	for	future	generations.	
Beyond	being	a	composition,	Vande	Mataram	represents	the	soul	of	India’s	freedom	movement—a	melody	that	infused	emotional	strength	and	
patriotic	fervor	into	the	hearts	of	countless	freedom	fighters.	

It	stands	as	a	timeless	reminder	of	India’s	spiritual	nationalism,	connecting	cultural	pride	with	constitutional	identity.	

Historical Background and Composition 
Aspect	 Details	

Composer	 Bankimchandra	Chatterjee	(1838–1894)	
Language	 Sanskrit	(with	Bengali	influences)	
Source	 Featured	in	Bankimchandra’s	novel	Anand	Math	(1882)	
First	Sung	 At	the	1896	Calcutta	Session	of	the	Indian	National	Congress,	rendered	by	Rabindranath	Tagore	
Adopted	As	 National	Song	of	India	by	the	Constituent	Assembly	on	24	January	1950	
Status	 Enjoys	equal	status	with	the	National	Anthem	(Jana-Gana-Mana)	

The	phrase	“Vande	Mataram”,	meaning	“I	bow	to	thee,	Mother”,	became	the	anthem	of	India’s	anti-colonial	struggle,	symbolizing	reverence	for	the	
motherland	and	resistance	against	oppression.	

Philosophical and Cultural Essence 
1.	Symbol	of	Spiritual	Nationalism	

• Embodies	Bhakti	(devotion)	to	the	motherland,	personified	as	Bharat	Mata	(Mother	India).	
• Reflects	Indian	civilizational	unity,	transcending	linguistic,	regional,	and	religious	barriers.	
• Evokes	emotional	patriotism	that	blends	the	sacred	with	the	political.	

2.	Cultural	Syncretism	

• Written	in	Sanskrit,	yet	accessible	to	all	through	its	universal	theme	of	love	for	the	motherland.	
• Illustrates	the	fusion	of	India’s	literary	and	cultural	traditions,	bridging	the	sacred	and	the	secular.	

3.	Inspiration	for	National	Awakening	

• During	the	Swadeshi	Movement	(1905–1911),	Vande	Mataram	became	the	rallying	cry	against	British	colonialism.	
• It	was	sung	in	public	protests,	marches,	and	student	movements,	invoking	collective	courage	and	self-respect.	
• Freedom	leaders	like	Bal	Gangadhar	Tilak,	Lala	Lajpat	Rai,	Bipin	Chandra	Pal,	and	Aurobindo	Ghoshregarded	it	as	a	symbol	of	spiritual	

resistance.	

Constitutional Recognition 
• The	Constituent	Assembly,	during	the	debates	of	January	1950,	accorded	Vande	Mataram	equal	honor	and	statuswith	the	National	Anthem.	
• The	Assembly	emphasized	its	historical	role	in	India’s	struggle	for	independence	and	its	emotional	significancefor	citizens.	
• The	song’s	first	two	stanzas	are	recognized	for	official	rendition,	emphasizing	harmony	and	respect	for	national	symbols.	

Text and Meaning 
Vande	Mataram,	Sujalaam,	Suphalaam,	Malayaja	Shitalaam,	
Shasyashyaamalaam,	Mataram!	

Meaning:	“I	bow	to	thee,	Mother,	rich	with	waters,	laden	with	fruits,	
cool	with	the	southern	breeze,	dark	with	the	crops	waving,	Mother!”	

These	lines	poetically	portray	India’s	geography,	fertility,	and	divinity,	intertwining	the	land	and	nation	as	sacred	entities.	
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Contemporary Relevance 
Dimension	 Relevance	in	Modern	India	

Civic	Nationalism	 Reinforces	unity	in	diversity	and	emotional	belonging	to	the	nation.	
Cultural	Identity	 Reflects	India’s	literary	and	linguistic	richness	through	Sanskrit	expression.	
Patriotic	Education	 Encourages	youth	to	internalize	the	values	of	selfless	service	and	national	pride.	
Symbol	of	Inclusivity	 Beyond	religion	or	region,	it	stands	as	a	unifying	invocation	to	the	motherland.	
Moral	Inspiration	 Aligns	with	Gandhian	ideals	of	“Sarva	Dharma	Sambhava”	(equal	respect	for	all	faiths).	

The	150th	year	celebrations	thus	serve	as	a	reminder	to	reinterpret	the	song’s	ideals	in	a	contemporary	democratic	framework,	
emphasizing	unity,	tolerance,	and	social	harmony.	

Conclusion 
Vande	Mataram	is	not	just	India’s	National	Song,	but	a	moral	and	emotional	covenant	between	the	citizen	and	the	motherland.	
Its	message—of	reverence,	courage,	and	service—remains	deeply	relevant	in	nurturing	constitutional	patriotism	and	national	unity.	
As	India	celebrates	150	years	of	this	immortal	composition,	it	invites	citizens	to	embody	its	spirit	—	to	serve,	protect,	and	honor	the	nation	in	
thought	and	action,	ensuring	that	the	values	it	represents	endure	across	generations.	

Mains Practice Question 
Q.	“Vande	Mataram	is	more	than	a	song;	it	is	a	civilizational	philosophy	that	inspired	India’s	freedom	movement.”	Discuss	its	historical	
evolution,	constitutional	significance,	and	contemporary	relevance.	(250	words)	

Gyan Bharatam: Reviving India’s Manuscripts 
📌	Syllabus	Mapping:	

✅	GS	Paper	I	–	Indian	Heritage	and	Culture:	Preservation	of	cultural	heritage,	manuscripts,	and	knowledge	traditions	
✅	GS	Paper	II	–	Governance:	Government	policies	for	cultural	promotion	and	technological	integration	
✅	GS	Paper	III	–	Science	and	Technology:	Application	of	AI,	OCR,	and	blockchain	in	heritage	management	

Introduction 
The	Government	of	India	has	recently	signed	Memoranda	of	Understanding	(MoUs)	with	17	institutions	under	the	“Gyan	Bharatam	Mission”	
(2025)	to	accelerate	the	preservation	and	digitization	of	India’s	manuscript	heritage.	
The	mission	reflects	a	transformative	step	in	cultural	conservation,	combining	ancient	wisdom	with	cutting-edge	technology	to	revive	India’s	
civilizational	knowledge	systems	for	future	generations.	

By	integrating	artificial	intelligence	(AI),	optical	character	recognition	(OCR),	and	blockchain,	Gyan	Bharatam	seeks	to	build	a	living	digital	
repository	of	manuscripts,	ensuring	both	accessibility	and	authenticity.	

About the Gyan Bharatam Mission 
Aspect	 Details	

Launched	 2025	
Nodal	Ministry	 Ministry	of	Culture	
Vision	 To	preserve,	digitize,	and	disseminate	India’s	vast	manuscript	heritage	and	revive	traditional	knowledge	systems	
Target	 Digitization	and	cataloguing	of	over	1	crore	manuscripts	across	India	
Key	Outcome	 Establishment	of	a	National	Digital	Repository	of	Manuscripts	(NDRM)	
Recent	Development	 MoUs	signed	with	17	research	and	archival	institutions	for	collaborative	digitization	and	cultural	mapping	

Definition: What is a Manuscript? 
A	manuscript	refers	to	a	handwritten	composition	on	materials	such	as	palm	leaves,	birch	bark,	parchment,	or	paper,	typically	over	75	years	
old	and	holding	scientific,	historical,	or	aesthetic	significance.	

These	manuscripts	are	valuable	not	just	as	artifacts	but	as	repositories	of	indigenous	science,	philosophy,	medicine,	mathematics,	and	art,	
representing	the	intellectual	evolution	of	Indian	civilization.	

Key Objectives of the Mission 
1.	Preservation	and	Digitization	

• Digitize,	restore,	and	catalogue	over	one	crore	manuscripts	across	institutions,	libraries,	and	private	collections.	
• Employ	non-invasive	restoration	techniques	to	conserve	fragile	materials.	



 
  

84 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

2.	Creation	of	a	National	Digital	Repository	

• Develop	a	centralized,	open-access	digital	platform	to	host	high-resolution	scans,	translations,	and	transcriptions.	
• Encourage	public	access,	research	collaboration,	and	academic	engagement	through	online	databases.	

3.	Technological	Integration	

• Use	AI	and	OCR	to	transcribe	ancient	scripts	(like	Grantha,	Sharada,	Modi,	and	Tamil	Brahmi).	
• Apply	blockchain	technology	to	ensure	authenticity,	provenance	tracking,	and	copyright	protection.	
• Integrate	with	machine	learning	tools	for	cross-referencing	and	contextual	tagging	of	texts.	

4.	Revival	of	Civilizational	Knowledge	Traditions	

• Promote	scholarly	research	in	ancient	disciplines	such	as	Ayurveda,	Astronomy,	Nyaya,	Vedanta,	and	Linguistics.	
• Foster	collaborations	between	traditional	scholars	(pandits)	and	modern	academia	to	interpret	manuscripts	in	contemporary	contexts.	

5.	Capacity	Building	and	Public	Engagement	

• Train	new	generations	of	manuscriptologists,	conservators,	and	data	curators.	
• Encourage	citizen	participation	in	identifying	and	documenting	locally	held	manuscripts.	
• Integrate	outreach	programs	through	museums,	digital	exhibitions,	and	educational	platforms.	

Strategic Pillars of the Mission 
Pillar	 Focus	Area	

Scholarly	Leadership	 Involve	universities	and	research	centers	in	cataloging	and	interpretation	of	manuscripts	
Technological	Integration	 Employ	AI,	OCR,	and	blockchain	to	enhance	accessibility	and	ensure	data	integrity	
Capacity	Building	 Develop	human	resource	capabilities	in	conservation	science	and	manuscript	studies	
Public	Engagement	 Raise	cultural	awareness	through	citizen	participation	and	digital	literacy	initiatives	

Significance of the Mission 
1.	Cultural	Revival	and	Knowledge	Continuity	

• Revives	India’s	civilizational	heritage	by	making	ancient	texts	accessible	to	modern	scholars.	
• Reinforces	India’s	image	as	a	knowledge	civilization	rooted	in	scientific	and	philosophical	traditions.	

2.	Digital	Sovereignty	

• Establishes	a	national	digital	repository	that	preserves	cultural	data	within	India’s	digital	infrastructure.	
• Prevents	loss	of	manuscripts	to	illegal	trade	and	foreign	archives.	

3.	Research	and	Innovation	

• Opens	avenues	for	interdisciplinary	research	in	history,	linguistics,	and	traditional	sciences.	
• Facilitates	data-driven	insights	into	India’s	intellectual	history	using	AI	tools.	

4.	Economic	and	Educational	Value	

• Promotes	heritage	tourism,	academic	publishing,	and	creative	industries	based	on	historical	texts.	
• Enhances	curriculum	enrichment	in	universities	through	digitized	indigenous	sources.	

Challenges and Implementation Concerns 
Challenge	 Explanation	

Manuscript	Fragility	 Deterioration	due	to	age,	humidity,	and	inadequate	conservation	infrastructure.	
Lack	of	Skilled	Personnel	 Shortage	of	trained	manuscript	conservators	and	digitization	experts.	
Standardization	Issues	 Absence	of	uniform	metadata	and	cataloguing	standards	across	institutions.	
Technology	Integration	Costs	 High	investment	needed	for	AI,	OCR,	and	blockchain	tools.	
Intellectual	Property	Rights	(IPR)	 Need	to	balance	open	access	with	protection	of	traditional	knowledge	rights.	

To	address	these,	the	mission	envisages	a	collaborative	governance	model	involving	public–private	partnerships,	state	archives,	and	academic	
institutions.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Cultural	Diplomacy	 Enhances	India’s	soft	power	by	showcasing	its	civilizational	knowledge	globally.	
Digital	India	Initiative	 Aligns	with	goals	of	Digital	Public	Infrastructure	(DPI)	and	data	democratization.	
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Education	and	Research	 Supports	the	National	Education	Policy	(NEP	2020)	focus	on	Indian	knowledge	systems.	
Sustainability	 Promotes	digital	conservation	instead	of	physical	relocation	of	heritage	materials.	

Conclusion 
The	Gyan	Bharatam	Mission	(2025)	represents	a	visionary	convergence	of	heritage	and	technology,	seeking	to	preserve	the	past	while	
preparing	for	the	future.	
By	digitizing	India’s	manuscript	legacy	and	integrating	AI-led	accessibility,	it	transforms	cultural	preservation	into	a	living,	participatory	movement.	
In	the	long	term,	it	will	not	only	protect	endangered	knowledge	traditions	but	also	reignite	intellectual	curiosity	and	innovation,	reaffirming	
India’s	status	as	a	civilizational	knowledge	power	in	the	digital	age.	

Mains Practice Question 
Q.	The	Gyan	Bharatam	Mission	seeks	to	blend	heritage	with	high	technology.	Discuss	its	significance	in	preserving	India’s	civilizational	
knowledge	traditions	and	the	challenges	in	implementing	large-scale	manuscript	digitization.	(250	words)	

ENVIRONMENT	&	ECOLOGY	
Western Ghats: IUCN Flags ‘Significant Concern’ 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology:	Conservation,	biodiversity,	environmental	degradation,	climate	change	
✅	GS	Paper	I	–	Geography:	Physical	geography,	ecological	balance,	Indian	monsoon	system	
✅	GS	Paper	II	–	Governance:	Environmental	policies	and	international	conventions	

Introduction 
The	IUCN	World	Heritage	Outlook	4	(2025)	has	categorized	India’s	Western	Ghats,	along	with	Manas	National	Park	(Assam)	and	Sundarbans	
National	Park	(West	Bengal),	as	sites	of	“Significant	Concern”.	
This	assessment	underscores	mounting	ecological	stress	on	some	of	India’s	most	vital	World	Heritage	natural	ecosystems,	despite	their	global	
recognition	and	legal	protection.	

The	International	Union	for	Conservation	of	Nature	(IUCN)	conducts	this	periodic	evaluation	to	track	the	conservation	prospects	of	all	World	
Heritage	Sites	recognized	for	their	natural	values,	providing	a	scientific	basis	for	policy	intervention	and	adaptive	management.	

About the IUCN World Heritage Outlook 
Purpose	and	Scope	

• It	is	a	global	assessment	mechanism	that	reviews	the	state	of	conservation	and	future	prospects	of	World	Heritage	sites.	
• The	report	aims	to	guide	governments	and	conservation	agencies	in	strengthening	site	management	and	biodiversity	resilience.	

Assessment	Categories	

Category	 Meaning	
Good	 Site	values	are	in	a	good	state	and	well	protected.	
Good	with	some	concerns	 Site	values	are	largely	maintained	but	face	limited	threats.	
Significant	Concern	 Site	values	are	threatened	by	multiple	pressures	and	need	stronger	conservation	action.	
Critical	 Site	values	are	severely	degraded	or	at	risk	of	collapse.	

A	classification	of	“Significant	Concern”	indicates	that	the	site’s	ecological	integrity	is	under	stress,	and	urgent	corrective	measures	are	
necessary	to	prevent	irreversible	damage.	

About the Western Ghats 
Geographical	Overview	

• Length:	Approximately	1,600	km,	running	parallel	to	India’s	western	coast.	
• Spread	Across	States:	Gujarat,	Maharashtra,	Goa,	Karnataka,	Kerala,	and	Tamil	Nadu.	
• Age:	Older	than	the	Himalayas,	geologically	ancient	and	ecologically	diverse.	
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Ecological	Significance	

• Recognized	as	a	UNESCO	World	Heritage	Site	(2012)	and	one	of	the	36	global	biodiversity	hotspots.	
• Home	to	325	globally	threatened	species,	as	listed	in	the	IUCN	Red	List	—	including	Nilgiri	Tahr,	Lion-tailed	Macaque,	and	Malabar	Civet.	
• Represents	the	best	example	of	non-equatorial	tropical	evergreen	forests,	crucial	for	carbon	sequestration	and	oxygen	production.	
• Plays	a	pivotal	role	in	regulating	the	Indian	monsoon,	intercepting	southwest	rain-bearing	winds,	and	moderating	regional	climate.	

Global	Significance	

Described	as	one	of	the	“eight	hottest	biodiversity	hotspots”	in	the	world,	the	Western	Ghats	are	integral	to	India’s	hydrological	stability,	with	
major	rivers	such	as	Godavari,	Krishna,	and	Kaveri	originating	from	them.	

Reasons for ‘Significant Concern’ Classification 
Threat	Category	 Description	and	Impacts	

Infrastructure	
Development	

Proliferation	of	hydropower	projects,	roads,	and	urban	sprawl.	Projects	like	the	Sillahalla	Pumped	Storage	
Hydroelectric	Project	(Nilgiris)	pose	ecological	risks	through	deforestation	and	habitat	fragmentation.	

Land	Use	Conversion	 Large-scale	clearing	of	forests	for	plantations	(tea,	coffee,	rubber,	oil	palm),	livestock	grazing,	and	reservoir	
construction.	This	alters	soil	composition	and	reduces	native	biodiversity.	

Human–Wildlife	
Conflict	

Population	density	and	expanding	agriculture	in	ecologically	sensitive	areas	lead	to	increased	encounters	and	retaliatory	
killings.	

Climate	Change	 Alters	temperature	and	precipitation	patterns,	forcing	endemic	species	like	the	Nilgiri	Flycatcher	to	migrate	to	higher	
altitudes,	threatening	their	survival.	

Invasive	Alien	
Species	

Spread	of	eucalyptus,	acacia,	and	lantana	disrupts	native	flora	and	reduces	water	retention	capacity	of	soil.	

Collectively,	these	threats	have	fragmented	habitats,	reduced	genetic	diversity,	and	destabilized	ecosystem	servicesthat	millions	depend	upon.	

India’s Other Sites Under “Significant Concern” 
Site	 State	 Ecological	Significance	

Manas	National	Park	 Assam	 A	tiger	reserve	and	biosphere	reserve	with	rich	Himalayan	foothill	biodiversity.	
Sundarbans	National	
Park	

West	
Bengal	

World’s	largest	mangrove	forest,	critical	habitat	for	the	Royal	Bengal	Tiger	and	a	buffer	against	coastal	
erosion.	

These	inclusions	emphasize	a	pan-India	conservation	challenge,	where	developmental	pressures	often	outweigh	ecological	priorities.	

Policy and Conservation Measures 
1.	National-Level	Initiatives	

• Western	Ghats	Ecology	Expert	Panel	(WGEEP)	and	Kasturirangan	Committee	have	proposed	eco-sensitive	zones	and	sustainable	
development	models.	

• Implementation	of	Eco-Sensitive	Area	(ESA)	notifications	under	Environment	(Protection)	Act,	1986.	
• National	Biodiversity	Mission	(2020)	aims	to	integrate	biodiversity	conservation	into	national	planning.	
• Compensatory	Afforestation	and	Green	India	Mission	for	restoring	degraded	landscapes.	

2.	State	and	Community-Level	Efforts	

• Community-based	conservation	programs	in	Kerala	and	Karnataka	promoting	ecotourism	and	forest	restoration.	
• Sacred	groves	and	local	conservation	practices	protect	micro-ecosystems.	
• Use	of	technology	(GIS,	satellite	imaging)	for	forest	cover	monitoring.	

3.	Global	and	Institutional	Framework	

• Implementation	aligned	with	UNESCO	World	Heritage	Convention	(1972)	and	Convention	on	Biological	Diversity	(CBD).	
• Technical	collaboration	with	IUCN,	WWF-India,	and	UNDP	to	strengthen	local	conservation	capacity.	

Broader Contemporary Relevance 
Dimension	 Context	/	Example	

Climate	Resilience	 Western	Ghats	as	a	natural	carbon	sink	and	regulator	of	monsoon	cycles	
Sustainable	Development	 Balancing	infrastructure	expansion	with	ecological	preservation	
Water	Security	 Protecting	river	origins	sustaining	agriculture	and	livelihoods	
Global	Commitments	 Aligns	with	India’s	COP28	biodiversity	and	climate	targets	
Environmental	Ethics	 Reinforces	constitutional	duty	under	Article	51-A(g)	to	protect	the	environment	

Conclusion 
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The	IUCN	World	Heritage	Outlook	4	serves	as	a	timely	warning	that	India’s	most	vital	ecosystems	are	under	escalating	threat.	
The	Western	Ghats,	a	cradle	of	biodiversity	and	a	lifeline	for	millions,	face	multi-dimensional	challenges	—	from	unplanned	development	to	
climate	stress.	
Balancing	ecological	integrity	with	economic	growth	requires	a	shift	towards	eco-centric	governance,	emphasizing	community	participation,	
sustainable	land	use,	and	scientific	management.	
Protecting	the	Ghats	is	not	only	an	environmental	imperative	but	also	a	constitutional	and	moral	responsibility	for	ensuring	inter-generational	
equity.	

Mains Practice Question 
Q.	The	IUCN	World	Heritage	Outlook	4	has	classified	the	Western	Ghats	as	a	site	of	“Significant	Concern.”	Discuss	the	ecological	importance	
of	the	Western	Ghats	and	analyze	the	major	threats	endangering	its	conservation.	(250	words)	

NBA: Custodian of India’s Biodiversity 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology:	Conservation	of	biodiversity,	environmental	organizations	and	policies	
✅	GS	Paper	II	–	Governance:	Statutory	and	regulatory	bodies,	federal	coordination	in	environmental	governance	
✅	GS	Paper	IV	–	Ethics:	Intergenerational	equity,	sustainable	use	of	natural	resources	

Introduction 
The	National	Biodiversity	Authority	(NBA),	a	statutory	body	under	the	Ministry	of	Environment,	Forest	and	Climate	Change	(MoEFCC),	plays	a	
pivotal	role	in	protecting	India’s	vast	biological	diversity	and	ensuring	its	sustainable	utilization.	
In	a	recent	development	(October	2025),	the	NBA	released	funds	to	Biodiversity	Management	Committees	(BMCs)	in	Uttar	Pradesh	and	Sikkim,	
reflecting	its	continued	commitment	to	decentralized	biodiversity	governance	and	community-led	conservation.	

India,	as	one	of	the	world’s	17	megadiverse	countries,	relies	heavily	on	such	institutional	frameworks	to	uphold	the	objectives	of	the	Biological	
Diversity	Act,	2002	—	a	landmark	legislation	ensuring	conservation,	sustainable	use,	and	equitable	benefit-sharing	from	biological	resources.	

About the National Biodiversity Authority (NBA) 
Aspect	 Details	

Established	 2003,	under	the	Biological	Diversity	Act,	2002	
Nature	 Statutory,	autonomous	body	
Administrative	Ministry	 Ministry	of	Environment,	Forest	and	Climate	Change	(MoEFCC)	
Headquarters	 Chennai,	Tamil	Nadu	
Composition	 Chairperson,	ex-officio	members	from	key	ministries,	and	expert	members	in	biodiversity,	law,	and	ecology	

Mandate and Functions 
The	NBA	performs	facilitative,	regulatory,	and	advisory	roles,	aligned	with	the	three	core	objectives	of	the	Convention	on	Biological	Diversity	
(CBD)	—	conservation,	sustainable	use,	and	equitable	benefit	sharing.	

1.	Regulatory	Role	

• Grants	prior	approval	for	accessing	India’s	biological	resources	by	foreign	individuals	or	organizations.	
• Regulates	transfer	of	research	results,	intellectual	property	rights	(IPR)	applications,	and	biological	resource	utilization	by	international	

entities.	
• Ensures	compliance	with	the	Access	and	Benefit	Sharing	(ABS)	framework.	

2.	Facilitative	Role	

• Provides	financial	and	technical	assistance	to	State	Biodiversity	Boards	(SBBs)	and	Biodiversity	Management	Committees	(BMCs).	
• Develops	People’s	Biodiversity	Registers	(PBRs)	to	document	local	species	and	traditional	knowledge.	
• Promotes	capacity	building	and	awareness	programs	for	biodiversity	conservation	at	grassroots	levels.	

3.	Advisory	Role	

• Advises	the	Government	of	India	on	conservation	strategies,	policy	formulation,	and	sustainable	resource	utilization.	
• Supports	integration	of	biodiversity	considerations	into	sectoral	policies	like	agriculture,	forestry,	and	fisheries.	

Complementary Institutions under the Biodiversity Act, 2002 
The	three-tier	biodiversity	governance	structure	ensures	decentralization	and	participation	across	levels:	
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Institution	 Level	 Key	Functions	
National	Biodiversity	Authority	(NBA)	 National	 Regulates	access,	benefit	sharing,	and	foreign	collaboration	
State	Biodiversity	Boards	(SBBs)	 State	 Manages	biological	resources	and	approvals	within	the	state	
Biodiversity	Management	Committees	
(BMCs)	

Local	
(village/urban)	

Prepares	People’s	Biodiversity	Registers	(PBRs)	and	ensures	local	
participation	

This	bottom-up	model	operationalizes	the	principle	of	subsidiarity,	empowering	local	communities	as	primary	custodians	of	biodiversity.	

Recent Development: Funding to BMCs in UP and Sikkim 
• The	NBA’s	release	of	funds	to	BMCs	in	Uttar	Pradesh	and	Sikkim	aims	to	strengthen	local	conservation	mechanisms,	promote	

documentation	of	traditional	knowledge,	and	enhance	livelihood	opportunities	through	sustainable	resource	use.	
• Such	funding	supports	eco-restoration	projects,	biocultural	documentation,	and	local	biodiversity	awareness	initiatives,	aligning	with	

India’s	Post-2020	Global	Biodiversity	Framework	commitments.	
• It	also	underscores	the	role	of	BMCs	in	achieving	grassroots	environmental	governance,	integrating	community	wisdom	with	scientific	

research.	

Relevance of the Biological Diversity Act, 2002 
Objectives	

1. Conservation	of	biological	diversity	
2. Sustainable	use	of	its	components	
3. Fair	and	equitable	sharing	of	benefits	arising	from	utilization	of	biological	resources	

International	Linkage	

• The	Act	operationalizes	India’s	commitments	under	the	Convention	on	Biological	Diversity	(CBD),	1992	and	aligns	with	global	instruments	
such	as	the	Nagoya	Protocol	(2010)	on	Access	and	Benefit	Sharing.	

Challenges in Implementation 
• Lack	of	awareness	and	capacity	among	local	stakeholders	and	BMC	members.	
• Inadequate	coordination	between	the	NBA,	SBBs,	and	local	bodies.	
• Insufficient	funding	and	institutional	support	for	conservation	activities.	
• Conflicts	over	benefit	sharing,	especially	concerning	traditional	knowledge	and	bio-prospecting.	
• Threats	from	biopiracy,	unsustainable	commercial	exploitation,	and	habitat	loss.	

Policy Way Forward 
Strategy	 Action	Points	

Strengthening	Local	
Governance	

Expand	funding	and	training	for	BMCs	and	integrate	biodiversity	into	Gram	Panchayat	Development	Plans	
(GPDPs).	

Technology	Integration	 Use	GIS,	AI,	and	blockchain	for	biodiversity	mapping,	benefit-sharing	traceability,	and	species	monitoring.	
Legal	Enforcement	 Stricter	regulation	of	foreign	access	and	prevention	of	bio-piracy	through	digital	documentation.	
Community	Incentivization	 Promote	eco-tourism,	traditional	medicine,	and	sustainable	forest	products	to	provide	income	linked	to	

conservation.	
Research	and	Education	 Encourage	universities	to	collaborate	with	NBA	and	SBBs	in	biodiversity	documentation	and	citizen	science.	

Broader Context / Contemporary Relevance 
Dimension	 Example	/	Relevance	

Environmental	Governance	 Decentralized	model	integrating	local	communities	in	conservation	
Economic	Dimension	 Promotes	green	livelihoods	and	sustainable	resource	use	
Legal	Framework	 Anchored	in	Biological	Diversity	Act	(2002)	and	Nagoya	Protocol	(2010)	
Ethical	Dimension	 Reflects	intergenerational	equity	and	stewardship	ethics	
Global	Commitments	 Supports	India’s	targets	under	Kunming–Montreal	Global	Biodiversity	Framework	(2022)	

Conclusion 
The	National	Biodiversity	Authority	stands	as	the	cornerstone	of	India’s	biodiversity	governance	architecture,	ensuring	that	biological	
resources	are	conserved,	utilized	sustainably,	and	benefits	shared	equitably.	
By	empowering	local	institutions	like	BMCs	through	financial	and	institutional	support,	the	NBA	reinforces	a	participatory	model	of	conservation,	
blending	traditional	knowledge	with	modern	environmental	management.	
In	an	era	of	climate	stress	and	ecological	degradation,	the	NBA’s	mission	reflects	a	holistic	approach	to	sustainability,	balancing	developmental	
needs	with	ecological	responsibility.	
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Mains Practice Question 
Q.	Discuss	the	role	of	the	National	Biodiversity	Authority	(NBA)	in	implementing	India’s	Biological	Diversity	Act,	2002.	How	does	its	three-
tier	structure	ensure	participatory	and	equitable	biodiversity	governance?	(250	words)	

Karakoram & Changthang: Redefining Boundaries 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology:	Conservation	of	biodiversity,	protected	area	management,	ecosystem	restoration	
✅	GS	Paper	I	–	Geography:	Himalayan	ecosystem,	mountain	ecology,	and	environmental	challenges	
✅	GS	Paper	II	–	Governance:	Environmental	regulation	and	intergovernmental	coordination	in	ecological	zones	

Introduction 
The	Central	Government	has	received	a	proposal	to	redraw	the	boundaries	of	the	Karakoram	and	Changthang	Wildlife	Sanctuaries	
(WLS)	in	Ladakh,	reflecting	renewed	attention	on	the	fragile	high-altitude	ecosystems	of	India’s	trans-Himalayan	region.	
These	sanctuaries,	located	in	one	of	the	most	ecologically	sensitive	and	strategically	significant	regions	of	India,	serve	as	critical	habitats	
for	endangered	species,	unique	alpine	flora,	and	glacial	landscapes	that	regulate	water	security	across	the	Indus	basin.	

The	proposed	redelineation	aims	to	balance	conservation	priorities	with	local	livelihood	and	security	considerations,	given	Ladakh’s	ecological	
and	geopolitical	importance.	

About Karakoram Wildlife Sanctuary 
Feature	 Details	

Established	 1987	
Location	 Karakoram	Range,	northern	Ladakh	
Altitude	Range	 4,000	–	8,000	meters	above	sea	level	
Ecosystem	Type	 Cold	desert	ecosystem	with	alpine	and	sub-alpine	vegetation	
Area	Coverage	 Approx.	5,000	sq.	km	(subject	to	proposed	revision)	

Flora	

• Dominated	by	alpine	vegetation,	including	hardy	grasses,	shrubs,	and	medicinal	plants.	
• Adapted	to	extreme	temperatures	and	low	oxygen	levels.	
• Presence	of	cold	desert	flora	like	Artemisia,	Caragana,	and	Ephedra.	

Fauna	

• Snow	Leopard	(Panthera	uncia)	–	apex	predator	and	keystone	species.	
• Himalayan	Brown	Bear,	Himalayan	Wolf,	Ibex	(wild	goat),	and	Bharal	(Blue	Sheep).	
• Crucial	breeding	ground	for	high-altitude	species	adapted	to	cold	desert	ecosystems.	

Significance	

• Part	of	the	Trans-Himalayan	biodiversity	corridor,	connecting	Ladakh	with	the	broader	Central	Asian	ecosystem.	
• Supports	migratory	species	and	ensures	genetic	flow	across	the	Himalayan	frontiers.	
• Holds	geostrategic	significance,	lying	close	to	India’s	international	borders	with	China	and	Pakistan.	

About Changthang Wildlife Sanctuary 
Feature	 Details	

Location	 Ladakhi	Changthang	Plateau,	Leh	District	
Altitude	Range	 4,000	–	7,500	meters	
Area	Coverage	 Around	4,000	sq.	km	(subject	to	modification)	
Climate	 Harsh	cold	desert	with	scanty	precipitation	and	strong	winds	

Geographical	Significance	

• Encompasses	three	of	the	highest-altitude	water	lakes	in	the	world:	
o Tso	Moriri	
o Pangong	Tso	
o Tso	Kar	(designated	a	Ramsar	site)	

• These	wetlands	serve	as	critical	breeding	and	nesting	sites	for	migratory	birds	and	regulate	the	hydrological	balance	of	the	region.	
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Flora	

• Sparse	alpine	meadows	with	grasslands	and	xerophytic	vegetation.	
• Supports	rare	and	climate-resilient	plant	species	adapted	to	low	oxygen	and	freezing	temperatures.	

Fauna	

• Snow	Leopard	and	Tibetan	Wild	Ass	(Kiang)	–	flagship	species	of	the	plateau.	
• Tibetan	Argali	(Nyan)	and	Pashmina	goats	in	community-managed	areas.	
• Rich	avifauna	including	Black-necked	Crane,	Bar-headed	Goose,	and	Brahminy	Duck.	

Cultural	and	Economic	Importance	

• The	Changthang	plateau	is	inhabited	by	Changpa	nomadic	communities,	known	for	Pashmina	wool	productionand	pastoral	livelihoods.	
• Conservation	strategies	here	require	integration	of	wildlife	protection	with	sustainable	pastoralism.	

Rationale for Boundary Redefinition 
Concern	 Explanation	

Ecological	Realignment	 Reassessment	of	ecological	zones	and	migration	corridors	of	species	like	snow	leopards,	aligning	sanctuary	limits	
with	habitat	boundaries.	

Human–Wildlife	Interface	 Managing	overlap	between	human	settlements,	grazing	zones,	and	wildlife	habitats.	
Administrative	
Coordination	

Clarifying	jurisdictional	overlaps	between	local	administration,	Army	zones,	and	protected	areas.	

Climate	Adaptation	 Ensuring	flexibility	to	account	for	species	migration	due	to	climate-induced	habitat	shifts.	
Sustainable	Development	 Reconciling	conservation	with	border	infrastructure,	tourism,	and	livelihood	projects.	

The	proposed	reconfiguration	seeks	a	science-based	zoning	approach,	integrating	ecological	sensitivity	mapping,	traditional	knowledge,	
and	climate	resilience	planning.	

Ecological and Strategic Significance of These Sanctuaries 
1.	Ecological	Functions	

• Serve	as	carbon	sinks	and	water	regulators	through	glacial	systems	feeding	the	Indus	River	basin.	
• Protect	cold	desert	biodiversity,	crucial	for	ecological	balance	in	the	Himalayan	landscape.	
• Support	migratory	birds	under	the	Central	Asian	Flyway,	linking	India	to	Arctic	breeding	grounds.	

2.	Climate	Change	Sentinel	

• Act	as	natural	laboratories	for	studying	climate	impacts	on	high-altitude	ecosystems,	glacial	retreat,	and	permafrost	changes.	

3.	Strategic	Relevance	

• Located	near	Line	of	Actual	Control	(LAC),	requiring	delicate	balance	between	conservation	and	security	infrastructure.	
• Contribute	to	eco-sensitive	border	management,	blending	national	security	with	environmental	stewardship.	

Challenges in Management 
• Harsh	climatic	conditions	hinder	consistent	field	monitoring	and	enforcement.	
• Limited	staff	and	infrastructure	for	anti-poaching	and	research.	
• Overgrazing	and	resource	pressure	from	expanding	pastoral	activities.	
• Tourism	pressure	near	Pangong	Tso	and	Tso	Moriri,	leading	to	waste	and	habitat	disturbance.	
• Climate-induced	species	migration,	threatening	endemic	species’	survival.	

Policy and Conservation Measures Needed 
Policy	Direction	 Proposed	Action	

Scientific	Mapping	 Use	of	GIS	and	satellite	data	to	redefine	ecological	corridors.	
Community-Based	Conservation	 Involve	Changpa	pastoralists	in	co-management	and	eco-tourism.	
Integrated	Management	Plans	 Align	with	Project	Snow	Leopard	and	National	Wildlife	Action	Plan	(2017–2031).	
Eco-Tourism	Regulation	 Sustainable	tourism	guidelines	with	carrying	capacity	studies.	
Transboundary	Cooperation	 Explore	data	sharing	with	Central	Asian	conservation	networks	for	migratory	species.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Environmental	Governance	 Strengthening	adaptive	management	in	high-altitude	protected	areas	
Climate	Diplomacy	 India’s	leadership	in	conserving	Himalayan	ecosystems	under	COP	commitments	
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Community	Inclusion	 Integration	of	nomadic	livelihoods	with	conservation	goals	
Strategic	Ecology	 Harmonizing	border	development	with	ecosystem	protection	
Sustainable	Tourism	 Regulation	of	eco-sensitive	zones	around	Pangong	and	Tso	Moriri	

Conclusion 
The	proposal	to	redraw	the	boundaries	of	the	Karakoram	and	Changthang	Wildlife	Sanctuaries	symbolizes	India’s	shift	toward	adaptive	and	
integrated	conservation	planning.	
Given	their	ecological,	hydrological,	and	strategic	value,	these	sanctuaries	represent	living	frontiers	of	biodiversity	and	resilience	in	the	face	
of	climate	change	and	human	pressures.	
A	participatory	approach	involving	scientists,	policymakers,	and	local	communities	is	crucial	to	ensure	that	conservation	efforts	in	Ladakh’s	cold	
desert	landscape	remain	scientifically	sound,	socially	inclusive,	and	geopolitically	sensitive.	

Mains Practice Question 
Q.	The	proposal	to	redefine	the	boundaries	of	Ladakh’s	Karakoram	and	Changthang	Wildlife	Sanctuaries	reflects	evolving	conservation	
needs.	Discuss	the	ecological	and	strategic	importance	of	these	sanctuaries	and	the	challenges	in	managing	high-altitude	ecosystems.	(250	
words)	

UAE Consensus: Clean Energy Breakthrough 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment:	Climate	change,	global	environmental	governance,	and	sustainable	development	
✅	GS	Paper	II	–	International	Relations:	India’s	international	commitments	and	climate	diplomacy	
✅	GS	Paper	III	–	Economy:	Climate	finance,	energy	transition,	and	sustainable	infrastructure	

Introduction 
The	UAE	Consensus,	adopted	at	the	28th	Conference	of	the	Parties	(COP28)	to	the	UNFCCC	in	Dubai	(2023),	represents	a	historic	turning	point	
in	global	climate	action.	
A	recent	UN	report	identified	it	as	a	key	milestone	in	advancing	the	clean	energy	transition,	marking	the	first-ever	Global	Stocktake	(GST)	under	
the	Paris	Agreement.	

The	consensus	is	notable	for	being	the	first	COP	decision	to	explicitly	call	for	a	global	transition	away	from	fossil	fuels,	setting	ambitious	goals	
for	renewables,	efficiency,	and	climate	finance	while	reaffirming	the	collective	aim	to	limit	global	warming	to	1.5°C.	

Background and Context 
• The	Paris	Agreement	(2015)	established	a	framework	for	nations	to	limit	global	temperature	rise	to	well	below	2°C,	preferably	1.5°C	

above	pre-industrial	levels.	
• Global	Stocktake	(GST)	is	a	mechanism	under	Article	14	of	the	Paris	Agreement	to	periodically	assess	collective	progress	toward	these	long-

term	goals.	
• The	UAE	Consensus,	emerging	from	the	first	GST	process,	provides	a	comprehensive	roadmap	for	aligning	global	efforts	with	the	1.5°C	

target	through	energy	transition,	finance	reform,	and	adaptation	measures.	

Key Highlights of the UAE Consensus 
Theme	 Major	Provisions	

Adopted	At	 COP28,	Dubai,	2023	
Process	 First	Global	Stocktake	under	the	Paris	Agreement	
Main	Objective	 Reinforce	collective	global	action	to	keep	1.5°C	target	within	reach	
Energy	Transition	 Calls	for	a	transition	away	from	fossil	fuels	in	a	just,	orderly,	and	equitable	manner	
Renewables	&	Efficiency	 Sets	targets	to	triple	renewable	energy	capacity	and	double	energy	efficiency	by	2030	
Climate	Finance	 Urges	scaled-up	financial	support	for	developing	nations,	particularly	for	adaptation	and	loss	&	damage	
Net	Zero	Goal	 Reaffirms	commitment	to	achieving	global	net	zero	emissions	by	2050	
Equity	&	Justice	 Emphasizes	“Just	Transition”—balancing	environmental	action	with	economic	and	social	fairness	

Core Dimensions of the UAE Consensus 
1.	Transition	Away	from	Fossil	Fuels	

• First-ever	COP	declaration	to	recognize	fossil	fuel	phase-down	as	central	to	climate	action.	
• Encourages	nations	to	develop	pathways	for	low-emission	energy	systems,	including	carbon	capture,	storage	(CCS),	and	hydrogen	

technologies.	
• Stresses	equitable	energy	transition,	respecting	national	circumstances	and	development	priorities.	
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2.	Renewable	Energy	and	Energy	Efficiency	

• Tripling	global	renewable	capacity	(solar,	wind,	hydro,	and	green	hydrogen)	by	2030.	
• Doubling	energy	efficiency	improvements,	especially	in	transport,	buildings,	and	industries.	
• Encourages	deployment	of	smart	grids,	battery	storage,	and	digital	energy	management	systems.	

3.	Climate	Finance	and	Adaptation	

• Calls	for	restructuring	global	financial	systems	to	make	climate	finance	more	accessible,	affordable,	and	predictable.	
• Strengthens	Loss	and	Damage	Fund,	established	at	COP27	(Sharm	el-Sheikh),	to	assist	vulnerable	nations.	
• Promotes	green	bonds,	carbon	markets,	and	private	capital	mobilization	for	clean	infrastructure.	

4.	Global	Goal	on	Adaptation	(GGA)	

• Establishes	measurable	adaptation	targets	related	to	food,	water,	health,	and	ecosystems.	
• Seeks	to	enhance	resilience	of	3	billion	people	in	climate-vulnerable	regions	by	mid-century.	

5.	Equity	and	Just	Transition	

• Recognizes	that	developing	countries	need	time,	technology,	and	finance	to	decarbonize	without	compromising	growth.	
• Encourages	worker	reskilling,	green	jobs,	and	inclusive	policymaking.	
• Promotes	energy	justice,	ensuring	no	region	or	community	is	left	behind.	

Significance of the UAE Consensus 
1.	Historical	Milestone	

• The	first	universal	acknowledgment	of	the	need	to	phase	out	fossil	fuels	marks	a	paradigm	shift	from	earlier	COPs,	which	focused	
primarily	on	emissions	reduction.	

2.	Reinforcing	Global	Unity	

• Despite	differing	economic	priorities,	nearly	200	countries	agreed	on	a	common	framework	for	action,	showing	collective	commitment	to	
climate	responsibility.	

3.	Science-Based	and	Action-Oriented	

• Aligns	with	IPCC	findings	that	call	for	drastic	emissions	reduction	by	2030	to	keep	1.5°C	attainable.	
• Integrates	technology,	finance,	and	adaptation	into	a	unified	climate	response.	

4.	Climate	Justice	and	Equity	

• Acknowledges	that	historical	emitters	must	lead	decarbonization	efforts,	while	supporting	developing	nationsthrough	capacity	building	
and	finance.	

5.	Driving	the	Energy	Transition	

• Creates	momentum	for	green	hydrogen	initiatives,	EV	adoption,	and	renewable	energy	investments,	especially	in	Asia	and	Africa.	

Challenges in Implementation 
Challenge	 Explanation	

Financing	Gap	 Annual	climate	finance	requirement	exceeds	$4	trillion,	but	actual	flows	remain	far	below.	
Technology	Transfer	Barriers	 Developing	nations	face	limited	access	to	clean	technologies	and	patents.	
Fossil	Fuel	Dependence	 Over	80%	of	current	global	energy	still	comes	from	fossil	sources.	
Political	Divergence	 Varied	national	interests	and	lobbying	by	oil-producing	countries	delay	uniform	progress.	
Monitoring	and	Accountability	 Ensuring	transparent	reporting	and	progress	tracking	under	the	Global	Stocktake	framework	remains	complex.	

India’s Perspective and Commitments 
• India	played	an	active	role	in	shaping	the	UAE	Consensus	through	the	lens	of	climate	justice	and	sustainable	development.	
• Its	Nationally	Determined	Contributions	(NDCs)	align	with	UAE	goals:	

o Achieving	50%	of	energy	capacity	from	renewables	by	2030	
o Reducing	emissions	intensity	by	45%	from	2005	levels	
o Achieving	Net	Zero	by	2070	

• Initiatives	such	as	International	Solar	Alliance	(ISA),	Green	Hydrogen	Mission,	and	Lifestyle	for	Environment	(LiFE)	exemplify	India’s	
proactive	leadership	in	the	global	energy	transition.	
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Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Geopolitical	 Positions	UAE	as	a	leader	in	global	climate	diplomacy	bridging	developed	and	developing	nations.	
Economic	 Promotes	massive	investment	opportunities	in	renewable	infrastructure.	
Technological	 Encourages	global	cooperation	on	hydrogen,	storage,	and	carbon	capture	innovations.	
Social	 Ensures	inclusion	of	vulnerable	communities	through	“just	transition”	frameworks.	

Conclusion 
The	UAE	Consensus	represents	a	new	era	in	multilateral	climate	cooperation,	translating	ambition	into	measurable	targets	for	renewables,	
efficiency,	and	equity.	
By	explicitly	addressing	the	fossil	fuel	transition,	it	shifts	global	discourse	from	incremental	to	transformative	action.	
The	real	challenge,	however,	lies	in	implementation,	financing,	and	collective	accountability—areas	that	will	determine	whether	the	world	can	
truly	keep	1.5°C	within	reach.	

For	India	and	the	Global	South,	the	consensus	offers	both	an	opportunity	and	responsibility	to	lead	the	just,	inclusive,	and	technologically	
empowered	energy	transition	toward	a	sustainable	future.	

Mains Practice Question 
Q.	The	UAE	Consensus	adopted	at	COP28	represents	a	historic	shift	in	global	climate	governance.	Discuss	its	significance	in	advancing	the	
clean	energy	transition	and	the	challenges	in	achieving	its	targets.	(250	words)	

NDC Report 2025: Global Climate Review 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment:	Conservation,	climate	change,	global	environmental	governance	
✅	GS	Paper	II	–	International	Relations:	Global	agreements	and	India’s	climate	diplomacy	
✅	GS	Paper	III	–	Economy:	Sustainable	development	and	green	finance	

Introduction 
The	UNFCCC’s	2025	Synthesis	Report	on	Nationally	Determined	Contributions	(NDCs)	presents	a	sobering	assessment	of	global	progress	
towards	meeting	the	Paris	Agreement	(2015)	goals.	
Under	Article	4	of	the	Paris	Agreement,	each	country’s	NDC	represents	its	national	effort	to	reduce	greenhouse	gas	(GHG)	emissions	and	adapt	
to	climate	impacts.	

However,	the	report	warns	that	current	NDCs	are	insufficient	to	keep	global	warming	within	1.5°C	above	pre-industrial	levels	—	the	threshold	
critical	to	avoiding	catastrophic	climate	outcomes.	

Key Findings of the UNFCCC Synthesis Report 2025 
Indicator	 Findings	

Countries	Covered	 64	Parties	accounting	for	30%	of	global	emissions	(2019	levels)	
Global	Emission	Reduction	Target	for	1.5°C	 Requires	a	60%	reduction	in	emissions	by	2035	(relative	to	2019	levels)	
Actual	NDC	Projection	 Only	a	17%	reduction	projected	by	2035	
Gap	Analysis	 A	43	percentage	point	shortfall	in	the	cuts	needed	to	align	with	the	1.5°C	trajectory	

This	gap	underscores	the	urgency	for	enhanced	ambition,	finance,	and	technological	cooperation	among	nations.	

Emission Trends and Trajectories 
1.	Peaking	and	Decline	in	GHG	Emissions	

• The	report	projects	that	with	full	NDC	implementation,	global	emissions	may	peak	before	2030,	followed	by	a	gradual	decline	by	2035.	
• However,	the	pace	and	scale	of	reductions	remain	inadequate	to	meet	climate	targets.	

2.	Composition	of	Global	Emissions	

• Carbon	dioxide	(CO₂)	remains	the	largest	contributor,	followed	by	methane	(CH₄)	and	nitrous	oxide	(N₂O).	
• According	to	the	World	Meteorological	Organization	(WMO)	Greenhouse	Gas	Bulletin	(2024):	

o Atmospheric	CO₂,	CH₄,	and	N₂O	levels	have	reached	record	highs,	continuing	an	upward	trajectory	since	2015.	
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Progress on Scope and Quality of NDCs 
1.	Broader	and	More	Credible	Commitments	

• 89%	of	Parties	now	communicate	economy-wide	targets,	an	improvement	from	81%	in	the	previous	assessment.	
• Indicates	increasing	alignment	with	comprehensive	emission	accounting	across	sectors	like	energy,	transport,	industry,	and	agriculture.	

2.	Enhanced	Policy	Credibility	

• Newer	NDCs	demonstrate	improved	methodological	transparency,	sectoral	coverage,	and	time-bound	action	plans.	
• Greater	integration	with	national	adaptation	plans	(NAPs)	and	climate	finance	strategies.	

Conditionality	and	Implementation	Challenges	

Challenge	 Explanation	
Conditionality	Gap	 Many	mitigation	actions—especially	in	afforestation,	renewable	energy,	and	reforestation—are	conditional	on	

external	finance	and	technology	transfer.	
Private	Finance	
Barriers	

Difficulty	in	mobilizing	private	sector	investments	due	to	low	profitability	and	risk	perception	in	green	projects.	

North–South	Divide	 Developing	nations	depend	on	climate	finance	and	capacity-building	support	from	developed	countries.	
Technology	Access	 Limited	transfer	of	low-emission	and	carbon	capture	technologies	to	the	Global	South.	

The	report	calls	for	increased	climate	finance	flows	and	restructured	global	financial	systems,	echoing	the	UAE	Consensus	
(COP28)	commitment.	

India’s Updated Nationally Determined Contribution (2022) 
India	submitted	its	Updated	First	NDC	in	August	2022,	demonstrating	enhanced	ambition	consistent	with	the	Paris	Agreement’s	long-term	goals.	

Target	Area	 India’s	Commitments	by	2030	
Emission	Intensity	 Reduce	the	emissions	intensity	of	GDP	by	45%	from	2005	levels.	
Non-Fossil	Fuel	
Capacity	

Achieve	50%	of	cumulative	electric	power	installed	capacity	from	non-fossil	fuel-based	resources.	

Carbon	Sink	Creation	 Create	an	additional	carbon	sink	of	2.5–3	billion	tonnes	of	CO₂	equivalent	through	forest	and	tree	cover	
expansion.	

Net	Zero	Goal	 Commit	to	Net	Zero	by	2070	as	announced	at	COP26	(Glasgow,	2021).	

India’s	NDCs	align	with	its	developmental	priorities—balancing	growth,	equity,	and	environmental	responsibility—and	are	supported	by	
initiatives	like	the	National	Hydrogen	Mission,	International	Solar	Alliance	(ISA),	and	Lifestyle	for	Environment	(LiFE)	movement.	

Global Implications of the NDC Gap 
1.	Climate	Emergency	Intensification	

• The	current	emission	trajectory	leads	to	an	estimated	2.5–2.7°C	rise	by	the	end	of	the	century.	
• This	would	trigger	severe	climate	impacts—including	heatwaves,	sea-level	rise,	and	food	insecurity.	

2.	Climate	Finance	Inequity	

• Developed	nations	have	yet	to	fulfill	the	$100	billion	annual	finance	pledge,	widening	the	implementation	gap	for	developing	economies.	

3.	Technological	Divide	

• Without	equitable	access	to	clean	technologies,	many	countries	risk	being	locked	into	carbon-intensive	growth	pathways.	

4.	Urgency	of	Global	Cooperation	

• The	NDC	synthesis	reinforces	the	need	for	collective	multilateral	action,	as	envisaged	in	the	Global	Stocktake	process	under	the	UAE	
Consensus	(COP28).	

Policy Recommendations and Way Forward 
1. Strengthen	National	Ambition:	Countries	should	update	and	enhance	their	NDCs	before	COP30,	aligning	with	1.5°C-compatible	

pathways.	
2. Scale	Up	Climate	Finance:	Operationalize	Loss	and	Damage	Fund	and	create	mechanisms	for	concessional	financing	and	debt	relief	for	

vulnerable	economies.	
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3. Foster	Technology	Transfer:	Implement	open-access	platforms	for	sharing	low-carbon	innovations,	supported	by	the	Technology	
Mechanismunder	UNFCCC.	

4. Private	Sector	Mobilization:	Encourage	green	bonds,	carbon	markets,	and	blended	finance	models	to	channel	private	capital	into	climate	
action.	

5. Monitoring	and	Transparency:	Establish	robust	MRV	(Monitoring,	Reporting,	and	Verification)	frameworks	for	assessing	progress	on	
emission	reduction	and	adaptation.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Environmental	 Reinforces	urgency	for	global	mitigation	to	prevent	1.5°C	overshoot.	
Economic	 Highlights	investment	potential	in	renewables	and	green	technologies.	
Geopolitical	 Elevates	climate	diplomacy	as	a	core	element	of	global	governance.	
India’s	Role	 India’s	balanced	NDCs	demonstrate	leadership	in	climate	justice	and	sustainable	growth.	

Conclusion 
The	UNFCCC	NDC	Synthesis	Report	(2025)	serves	as	both	a	warning	and	a	roadmap.	
While	nations	have	made	progress	in	expanding	scope	and	ambition,	the	current	pace	of	emission	reduction	is	far	from	sufficient	to	achieve	
the	Paris	1.5°C	goal.	

Bridging	the	ambition,	finance,	and	technology	gaps	is	essential	for	translating	pledges	into	action.	
For	India,	this	moment	reaffirms	its	role	as	a	leader	in	equitable	climate	action,	combining	domestic	initiatives	with	global	partnerships	to	
advance	the	green	transition.	

Mains Practice Question 
Q.	The	2025	UNFCCC	Synthesis	Report	on	NDCs	highlights	a	significant	gap	between	global	climate	ambitions	and	actions.	Discuss	the	
implications	of	this	gap	for	developing	countries	and	examine	India’s	contribution	toward	bridging	it.	(250	words)	

AmazonFACE: Studying CO₂ Impact on Rainforests 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment:	Climate	change,	ecosystem	response,	and	carbon	cycle	
✅	GS	Paper	I	–	Geography:	Biomes,	vegetation,	and	environmental	dynamics	
✅	GS	Paper	III	–	Science	&	Technology:	Application	of	technology	in	environmental	research	

Introduction 
In	a	landmark	initiative,	scientists	in	Brazil	have	launched	the	AmazonFACE	(Free-Air	CO₂	Enrichment)	project	near	Manaus	to	study	how	
the	Amazon	rainforest,	the	world’s	largest	tropical	forest	and	a	vital	carbon	sink,	will	respond	to	future	atmospheric	CO₂	concentrations.	
This	pioneering	project	aims	to	simulate	the	climate	conditions	expected	by	the	end	of	the	21st	century,	offering	critical	insights	into	
the	resilience	and	adaptability	of	tropical	forests	in	mitigating	global	climate	change.	

About the AmazonFACE Project 
Aspect	 Details	

Full	Form	 Amazon	Free-Air	CO₂	Enrichment	(AmazonFACE)	
Location	 Near	Manaus,	in	the	heart	of	the	Amazon	Rainforest,	Brazil	
Implementing	
Agencies	

Conducted	by	Brazilian	National	Institute	for	Amazon	Research	(INPA)	in	collaboration	with	international	partners	
(including	U.S.	and	European	research	institutions)	

Objective	 To	simulate	future	atmospheric	CO₂	levels	and	assess	how	tropical	rainforests	adapt	to	changing	CO₂	concentration,	
temperature,	and	humidity	

Monitoring	
Mechanism	

Continuous	data	collection	every	10	minutes	to	track	CO₂	absorption,	photosynthesis,	and	ecosystem	health	

Duration	 Long-term	climate	experiment	designed	for	several	decades	to	monitor	cumulative	ecological	effects	
Scientific Objectives 

1. Assess	Forest	Carbon	Uptake	Capacity	
o Evaluate	how	increasing	atmospheric	CO₂	impacts	the	carbon	sequestration	potential	of	the	Amazon	rainforest.	
o Determine	whether	higher	CO₂	levels	enhance	or	saturate	forest	photosynthetic	efficiency.	

2. Study	Photosynthesis	and	Growth	Patterns	
o Examine	changes	in	leaf	physiology,	biomass	accumulation,	and	nutrient	cycling	under	elevated	CO₂	conditions.	
o Understand	carbon	allocation	between	above-ground	(canopy,	stems)	and	below-ground	(roots,	soil)	components.	

3. Evaluate	Forest	Resilience	and	Climate	Feedbacks	



 
  

96 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

o Explore	the	ability	of	Amazonian	vegetation	to	adapt	to	higher	temperatures,	altered	rainfall	patterns,	and	humidity	changes.	
o Assess	the	feedback	effects—whether	forests	will	continue	to	act	as	carbon	sinks	or	become	net	carbon	sources	under	extreme	

warming	scenarios.	
4. Inform	Global	Climate	Models	

o Provide	real-time,	empirical	data	to	improve	climate	projection	models	used	by	the	IPCC	(Intergovernmental	Panel	on	Climate	
Change).	

Why the AmazonFACE Project Matters 
1.	The	Amazon:	A	Critical	Carbon	Sink	

• The	Amazon	rainforest	absorbs	around	2	billion	tonnes	of	CO₂	annually,	playing	a	major	role	in	global	carbon	balance.	
• Rising	deforestation,	droughts,	and	wildfires	have	already	reduced	its	carbon	sink	capacity,	and	some	areas	have	started	emitting	more	

carbon	than	they	absorb.	

2.	Global	Climate	Implications	

• If	the	Amazon	transitions	from	a	carbon	sink	to	a	carbon	source,	it	could	accelerate	global	warming,	undermine	Paris	Agreement	goals,	
and	disrupt	global	weather	patterns.	

3.	Scientific	Significance	

• AmazonFACE	is	the	first	large-scale	tropical	forest	CO₂	enrichment	experiment,	complementing	similar	FACE	studies	conducted	
in	temperate	regions	like	the	U.S.,	Australia,	and	Europe.	

• Offers	insights	unique	to	humid,	biodiverse,	and	nutrient-limited	tropical	ecosystems,	which	are	underrepresented	in	global	data.	

The FACE Technology: How It Works 
Component	 Function	

CO₂	Release	Rings	 Large,	open-air	circular	structures	release	controlled	amounts	of	CO₂	into	the	atmosphere	around	trees.	
Monitoring	Sensors	 Measure	CO₂	concentration,	temperature,	humidity,	and	soil	nutrients	in	real	time.	
Continuous	Feedback	Loop	 Adjusts	CO₂	levels	to	maintain	desired	atmospheric	concentrations	(e.g.,	600–700	ppm,	projected	for	2100).	
Control	and	Treatment	Plots	 Compare	effects	between	CO₂-enriched	zones	and	natural	atmosphere	plots.	

This	“free-air”	method	allows	researchers	to	study	natural	forests	without	enclosing	them	in	chambers,	maintaining	ecological	realism.	

Expected Outcomes 
• Improved	understanding	of	carbon–climate	feedback	mechanisms.	
• Data	on	forest	productivity,	species	resilience,	and	nutrient	limitation	in	high-CO₂	environments.	
• Guidance	for	global	reforestation	strategies,	carbon	credit	frameworks,	and	climate	mitigation	planning.	
• Inputs	for	Brazil’s	and	international	climate	policies,	including	Nationally	Determined	Contributions	(NDCs)under	the	Paris	Agreement.	

Challenges and Considerations 
Challenge	 Explanation	

Logistical	Constraints	 Maintaining	sophisticated	technology	in	dense	rainforest	conditions	is	costly	and	complex.	
Ecological	Sensitivity	 Risk	of	disturbing	delicate	biodiversity	and	soil	microbiota	during	experiments.	
Funding	Sustainability	 Long-term	monitoring	requires	consistent	international	funding	and	policy	support.	
Data	Integration	 Translating	localized	findings	into	global	climate	models	poses	scientific	challenges.	

Broader Environmental Context 
Dimension	 Relevance	/	Example	

Climate	Science	 Enhances	understanding	of	how	tropical	ecosystems	mitigate	CO₂	accumulation.	
Biodiversity	 Provides	insights	into	species	adaptation	and	forest	health	under	climate	stress.	
Policy	 Supports	evidence-based	climate	negotiations	under	UNFCCC	and	COP	frameworks.	
Global	Cooperation	 Symbolizes	collaboration	between	developed	and	developing	countries	in	tackling	the	climate	crisis.	

Conclusion 
The	AmazonFACE	project	represents	a	pioneering	scientific	effort	to	foresee	how	the	planet’s	most	vital	ecosystem—the	Amazon	rainforest—will	
behave	under	future	climatic	realities.	
Its	findings	will	shape	not	only	scientific	understanding	but	also	global	policy	responses	to	climate	change,	offering	a	clearer	picture	of	the	limits	
of	nature’s	resilience	in	an	era	of	unprecedented	human-induced	carbon	emissions.	

In	essence,	AmazonFACE	is	a	living	laboratory	for	Earth’s	future,	demonstrating	how	science,	technology,	and	collaboration	can	work	together	to	
safeguard	planetary	stability.	
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Mains Practice Question 
Q.	What	is	the	AmazonFACE	project?	Discuss	its	significance	in	understanding	the	resilience	of	tropical	rainforests	and	its	implications	for	
global	climate	change	mitigation.	(250	words)	

Access & Benefit Sharing: Equity in Biodiversity 
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment:	Conservation,	biodiversity,	and	sustainable	utilization	of	natural	resources	
✅	GS	Paper	II	–	Governance:	Environmental	legislation	and	regulatory	frameworks	
✅	GS	Paper	III	–	Economy:	Bio-economy,	intellectual	property	rights,	and	equitable	development	

Introduction 
The	National	Biodiversity	Authority	(NBA)	has	recently	released	funds	to	Red	Sanders	cultivators	under	India’s	Access	and	Benefit	Sharing	
(ABS)	mechanism,	reinforcing	the	country’s	commitment	to	equitable	and	sustainable	use	of	biological	resources.	
This	move	aligns	with	global	principles	under	the	Convention	on	Biological	Diversity	(CBD)	and	the	Nagoya	Protocol	(2010),	emphasizing	that	
the	benefits	arising	from	the	commercial	use	of	biological	and	genetic	resources	must	be	shared	fairly	with	the	communities	and	custodians	
who	conserve	them.	

Understanding Access and Benefit Sharing (ABS) 
Aspect	 Details	

Definition	 Access	and	Benefit	Sharing	(ABS)	refers	to	the	framework	regulating	how	biological	or	genetic	resources	and	
associated	traditional	knowledge	are	accessed,	and	how	the	resulting	benefits	are	equitably	shared	between	users	(companies,	
researchers)	and	providers	(local	communities,	indigenous	people).	

Objective	 To	ensure	that	the	use	of	biodiversity	resources	contributes	to	conservation,	sustainable	development,	and	community	
welfare.	

Principle	 “Those	who	conserve	and	provide	resources	must	equitably	share	in	the	benefits	derived	from	their	utilization.”	
Global	
Framework	

Governed	under	the	Convention	on	Biological	Diversity	(CBD,	1992),	particularly	Article	15,	and	operationalized	through	
the	Nagoya	Protocol	(2010).	

International Framework Governing ABS 
Instrument	 Year	 Key	Features	

Convention	on	Biological	
Diversity	(CBD)	

1992	 Established	the	principle	of	national	sovereignty	over	biological	resources;	promotes	access	
regulation	and	benefit	sharing.	

Bonn	Guidelines	 2002	 Provided	voluntary	guidelines	for	implementing	ABS	provisions	under	the	CBD.	
Nagoya	Protocol	 2010	 Legally	binding	international	agreement	ensuring	fair	and	equitable	benefit	sharingfrom	the	utilization	

of	genetic	resources	and	associated	traditional	knowledge.	
Cartagena	Protocol	 2000	 Related	to	biosafety	in	the	handling	of	living	modified	organisms	(LMOs).	

Together,	these	frameworks	create	a	legal	and	ethical	foundation	for	biodiversity	conservation	linked	with	socio-economic	justice.	

India’s National ABS Framework 
1.	Legal	Basis	

• Governed	by	the	Biological	Diversity	Act,	2002	and	Biological	Diversity	Rules,	2004.	
• Implemented	through	a	three-tier	institutional	structure:	

o National	Biodiversity	Authority	(NBA)	–	Apex	national	body	(based	in	Chennai).	
o State	Biodiversity	Boards	(SBBs)	–	At	the	state	level.	
o Biodiversity	Management	Committees	(BMCs)	–	At	local	bodies/village	level.	

2.	Operational	Mechanism	

• Users	(industries,	research	institutions,	etc.)	seeking	to	access	biological	resources	or	associated	knowledge	must	obtain	approval	from	the	
NBA	or	SBB.	

• Monetary	or	non-monetary	benefits	generated	from	commercial	use	(e.g.,	pharmaceuticals,	cosmetics,	plant	varieties)	are	shared	with	local	
communities	and	resource	custodians.	

3.	Benefit	Sharing	Modalities	

• Monetary	Benefits:	Royalties,	license	fees,	joint	ventures,	or	technology	transfer	payments.	
• Non-Monetary	Benefits:	Sharing	research	results,	capacity	building,	technology	access,	or	community	development	projects.	
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Recent Example: Red Sanders Cultivators 
Context	

• The	National	Biodiversity	Authority	released	funds	to	Red	Sanders	(Pterocarpus	santalinus)	cultivators	in	India	under	the	ABS	
framework.	

About	Red	Sanders	

• A	high-value	endemic	tree	species	found	mainly	in	Andhra	Pradesh,	prized	for	its	deep	red	heartwood	used	in	fine	furniture,	musical	
instruments,	and	Ayurveda.	

• Classified	as	Endangered	under	the	IUCN	Red	List	and	listed	in	CITES	Appendix	II,	regulating	international	trade.	

Significance	of	ABS	Disbursement	

• Recognizes	and	rewards	local	communities	and	cultivators	for	their	role	in	sustainable	harvesting	and	conservation.	
• Reinforces	that	biological	wealth	should	benefit	its	traditional	custodians,	not	just	commercial	entities.	
• Promotes	community-led	biodiversity	conservation	and	discourages	illegal	trade.	

Significance of ABS Framework 
Dimension	 Significance	

Environmental	 Encourages	sustainable	use	of	biodiversity	and	reduces	biopiracy.	
Economic	 Generates	revenue	for	local	communities	through	fair	benefit	sharing.	
Social	 Empowers	tribal	and	rural	custodians	of	traditional	knowledge	and	resources.	
Scientific	 Facilitates	regulated	access	for	research	and	innovation	while	protecting	indigenous	rights.	
Legal	and	Ethical	 Establishes	accountability	for	corporations	and	researchers	using	biological	resources.	

Challenges in Implementation 
1. Awareness	Deficit	

o Local	communities	and	industries	often	lack	awareness	of	ABS	regulations.	
2. Administrative	Bottlenecks	

o Coordination	between	NBA,	SBBs,	and	BMCs	is	complex	and	uneven	across	states.	
3. Valuation	Difficulties	

o Quantifying	the	economic	value	of	genetic	resources	or	traditional	knowledge	remains	challenging.	
4. Compliance	and	Monitoring	

o Weak	enforcement	leads	to	biopiracy	and	unauthorized	resource	extraction.	
5. Private	Sector	Reluctance	

o Industries	often	view	ABS	payments	as	a	cost	burden	rather	than	an	ethical	responsibility.	

Way Forward 
Action	Area	 Policy	Measures	

Strengthen	Institutional	Capacity	 Enhance	coordination	and	digital	transparency	between	NBA,	SBBs,	and	BMCs.	
Community	Empowerment	 Provide	training	and	financial	literacy	to	local	BMCs	on	ABS	negotiations.	
Scientific	Documentation	 Create	comprehensive	People’s	Biodiversity	Registers	(PBRs)	for	local	resources	and	knowledge.	
Streamlined	Procedures	 Develop	online	ABS	clearance	portals	for	faster	industry	compliance.	
Incentivize	Compliance	 Offer	recognition	or	tax	incentives	to	industries	engaging	in	equitable	benefit	sharing.	

Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Global	Governance	 Supports	India’s	obligations	under	CBD	and	Nagoya	Protocol.	
Climate	and	Biodiversity	Linkage	 Aligns	with	SDG	15	(Life	on	Land)	and	SDG	12	(Responsible	Consumption).	
Economic	Development	 Integrates	biodiversity	into	the	bio-economy	and	green	growth	agenda.	
Legal	Framework	 Strengthens	India’s	stance	against	biopiracy,	as	seen	in	cases	involving	Neem,	Turmeric,	and	Basmati.	

Conclusion 
The	Access	and	Benefit	Sharing	(ABS)	mechanism	represents	the	ethical	foundation	of	biodiversity	governance—ensuring	that	those	who	
protect	nature	also	benefit	from	its	sustainable	use.	
India’s	proactive	implementation,	demonstrated	through	the	Red	Sanders	cultivator	initiative,	reinforces	the	vision	of	“conservation	through	
inclusion”.	

To	realize	its	full	potential,	ABS	must	evolve	into	a	community-driven,	transparent,	and	technology-enabled	framework	that	
bridges	biodiversity	conservation	with	equitable	development.	
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Mains Practice Question 
Q.	Explain	the	concept	of	Access	and	Benefit	Sharing	(ABS)	under	the	Convention	on	Biological	Diversity.	How	has	India	operationalized	it	
through	the	Biological	Diversity	Act,	2002,	and	what	challenges	remain	in	its	effective	implementation?	(250	words)	

Adaptation Gap Report: Bridging Climate Finance 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Environment,	Climate	Change,	and	Disaster	Management	
✅	GS	Paper	II	–	International	Relations:	Global	Environmental	Governance	and	Multilateral	Climate	Frameworks	

Introduction 
The	United	Nations	Environment	Programme	(UNEP)	has	released	its	Adaptation	Gap	Report	2025,	warning	that	the	global	adaptation	finance	
gap	continues	to	widen,	jeopardizing	the	resilience	of	developing	nations	against	intensifying	climate	impacts.	
The	report	underscores	a	shortfall	of	$310–365	billion	per	year	by	the	mid-2030s,	revealing	a	severe	mismatch	between	climate	adaptation	
needs	and	available	funding.	
As	the	world	moves	toward	the	Global	Stocktake	under	the	Paris	Agreement,	the	findings	highlight	that	adaptation	efforts	remain	underfunded,	
under-implemented,	and	underprioritized.	

Key Findings of the 2025 Report 
1.	Widening	Adaptation	Finance	Gap	

• Developing	nations	collectively	face	a	financing	shortfall	of	$310–365	billion	per	year	by	the	mid-2030s.	
• Current	global	adaptation	finance	stands	at	only	$26	billion,	covering	less	than	10%	of	actual	needs.	
• This	exposes	millions	to	climate	vulnerability,	particularly	in	regions	such	as	South	Asia,	Sub-Saharan	Africa,	and	Small	Island	States	

(SIDS).	

2.	Implementation	Lag	

• While	over	80%	of	nations	have	formulated	National	Adaptation	Plans	(NAPs)	or	related	frameworks,	their	execution	remains	slow.	
• Quality	and	integration	of	adaptation	actions—especially	in	agriculture,	water	management,	and	urban	resilience—remain	inadequate	and	

uneven.	
• The	report	notes	that	adaptation	efforts	often	lack	monitoring,	evaluation,	and	accountability	mechanisms.	

3.	Urgent	Need	for	Scaled-up	Finance	

• UNEP	calls	for	a	massive	scale-up	of	adaptation	funding	through:	
o Public–Private	Partnerships	(PPPs)	
o Debt-for-climate	swaps	
o Innovative	financial	instruments	such	as	green	bonds,	catastrophe	bonds,	and	resilience	insurance.	

• Urges	developed	countries	to	fulfill	the	$100	billion	annual	climate	finance	pledge,	and	extend	it	with	predictable	adaptation-specific	
commitments	beyond	2025.	

4.	India’s	Scenario	

• India	has	made	institutional	progress	through:	
o National	Adaptation	Fund	for	Climate	Change	(NAFCC)	
o State	Action	Plans	on	Climate	Change	(SAPCCs)	across	all	states.	

• However,	India	remains	highly	vulnerable	to:	
o Heat	stress	in	northern	and	central	plains,	
o Erratic	monsoon	patterns,	and	
o Coastal	flooding	due	to	sea-level	rise	in	eastern	and	western	coastal	belts.	

• The	report	emphasizes	the	need	for	mainstreaming	adaptation	into	development	planning,	particularly	in	infrastructure,	agriculture,	
and	health	sectors.	

Understanding the “Adaptation Gap” 
Dimension	 Explanation	

Finance	Gap	 The	disparity	between	estimated	adaptation	costs	and	available	funding.	
Planning	Gap	 Many	nations	have	plans,	but	lack	of	clear	metrics	and	institutional	capacity	weakens	implementation.	
Implementation	Gap	 On-ground	projects	lag	due	to	limited	finance,	weak	governance,	and	technological	deficits.	

The	concept	was	first	introduced	by	UNEP	in	2014	to	track	progress	between	climate	adaptation	needs	and	actionsunder	the	Paris	Agreement’s	
Global	Goal	on	Adaptation.	
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Global Context and Trends 
Region	/	Group	 Status	/	Challenge	

Africa	 Faces	adaptation	costs	equivalent	to	5–10%	of	GDP	annually.	
Asia-Pacific	 High	exposure	to	heatwaves,	floods,	and	tropical	cyclones;	funding	remains	fragmented.	
Small	Island	Developing	States	(SIDS)	 Existential	threats	from	sea-level	rise;	adaptation	needs	outstrip	GDP	in	some	cases.	
Developed	Economies	 While	better	resourced,	they	also	face	increasing	infrastructure	vulnerabilities	due	to	extreme	weather.	

UNEP’s Recommendations 
1.	Scale-Up	Adaptation	Finance	

• Mobilize	$200	billion	annually	by	2030	through	public	and	blended	finance	mechanisms.	
• Integrate	adaptation	funding	within	global	financial	stability	frameworks.	

2.	Strengthen	Domestic	Governance	

• Establish	National	Adaptation	Authorities	(NAAs)	for	effective	monitoring	and	inter-ministerial	coordination.	
• Align	adaptation	with	Nationally	Determined	Contributions	(NDCs)	and	Long-Term	Strategies	(LTS).	

3.	Mainstream	Adaptation	into	Development	

• Embed	resilience	goals	into	urban	planning,	infrastructure	design,	and	rural	livelihoods.	
• Example:	India’s	National	Mission	on	Sustainable	Habitat	integrates	adaptation	into	city	planning.	

4.	Leverage	Private	Sector	Participation	

• Incentivize	corporate	participation	via	green	finance,	tax	credits,	and	sustainability-linked	bonds.	
• Promote	climate	risk	disclosure	frameworks	(like	TCFD	–	Task	Force	on	Climate-Related	Financial	Disclosures).	

India’s Adaptation Landscape: Progress and Gaps 
Policy	Instrument	 Objective	 Challenges	

National	Adaptation	Fund	for	Climate	Change	
(NAFCC)	

Supports	adaptation	projects	in	climate-
sensitive	sectors.	

Limited	funds	(~₹350	crore	annually)	and	
state	dependency.	

State	Action	Plans	on	Climate	Change	(SAPCCs)	 Decentralized	adaptation	planning.	 Uneven	implementation;	data	gaps.	
National	Mission	on	Strategic	Knowledge	for	
Climate	Change	(NMSKCC)	

Enhances	climate	data,	research,	and	
technology	transfer.	

Requires	better	institutional	coordination.	

Despite	these	initiatives,	adaptation	remains	underfunded	relative	to	mitigation.	The	Economic	Survey	2024–25	also	emphasized	the	need	
for	climate-resilient	infrastructure	and	adaptive	agriculture	to	protect	livelihoods.	

Contemporary Global Context 
Event	/	Framework	 Relevance	to	Adaptation	Gap	

COP29	&	COP30	Negotiations	 Will	revisit	the	New	Collective	Quantified	Goal	(NCQG)	for	climate	finance	beyond	2025.	
Loss	and	Damage	Fund	(COP28	
Decision)	

Aims	to	provide	financial	support	for	climate-induced	damages,	complementing	adaptation	finance.	

Paris	Agreement	Article	7	 Establishes	the	Global	Goal	on	Adaptation	(GGA),	calling	for	enhanced	resilience	and	adaptive	
capacity.	

Way Forward 
1. Establish	a	Global	Adaptation	Fund	Window:	

Integrate	adaptation	financing	into	multilateral	development	banks	(MDBs)	with	clear	monitoring	frameworks.	
2. Regional	Adaptation	Partnerships:	

Promote	South–South	cooperation	among	developing	countries	for	technology	sharing	and	best	practices.	
3. Quantify	and	Monetize	Co-benefits:	

Link	adaptation	projects	to	biodiversity,	health,	and	employment	gains	to	attract	investment.	
4. Promote	Nature-Based	Solutions	(NbS):	

Scale	up	mangrove	restoration,	watershed	management,	and	agro-ecological	practices	as	cost-effective	adaptation	tools.	

Conclusion 
The	UNEP’s	Adaptation	Gap	Report	2025	serves	as	a	critical	warning	that	while	the	global	community	has	made	progress	in	planning,	
the	financial	and	implementation	gaps	threaten	the	collective	goal	of	climate	resilience.	
For	developing	nations	like	India,	bridging	the	adaptation	deficit	requires	not	only	external	finance	but	also	domestic	policy	coherence,	private	
sector	engagement,	and	innovation	in	risk	management.	
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Ultimately,	closing	the	adaptation	gap	is	essential	for	achieving	climate	justice,	ensuring	that	those	least	responsible	for	the	crisis	are	not	left	most	
vulnerable	to	its	consequences.	

Mains Practice Question: 
“The	UNEP’s	Adaptation	Gap	Report	2025	highlights	an	alarming	disconnect	between	climate	adaptation	needs	and	financial	support.	
Discuss	the	causes	of	this	gap	and	suggest	policy	measures	to	bridge	it,	with	reference	to	India’s	adaptation	experience.”	

Ocean-Based CCUS: Strategic Decarbonisation Path 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Environment,	Climate	Change,	and	Technology	for	Sustainable	Development	
✅	GS	Paper	II	–	Government	Policies	and	International	Cooperation	on	Climate	Action	

Introduction 
As	nations	intensify	their	efforts	to	achieve	net-zero	carbon	goals,	Ocean-Based	Carbon	Capture,	Utilisation,	and	Storage	(CCUS)	is	emerging	as	
a	frontier	technology	in	the	global	decarbonisation	toolkit.	
The	method	involves	capturing	carbon	dioxide	(CO₂)	from	large	point	sources—such	as	power	plants	and	industrial	facilities—and	storing	it	
beneath	the	ocean	floor	in	depleted	oil	and	gas	wells,	deep-sea	aquifers,	or	basalt	formations.	
By	harnessing	the	natural	carbon	absorption	capacity	of	oceans,	this	technology	offers	both	long-term	carbon	sequestration	and	opportunities	
for	carbon-based	product	utilisation,	aligning	with	the	Paris	Agreement’s	mitigation	objectives.	

About Ocean-Based CCUS 
Definition:	
Ocean-Based	CCUS	refers	to	the	process	of	capturing	CO₂	emissions	from	industrial	sources,	compressing	and	transporting	them	via	pipelines	or	
ships,	and	injecting	them	into	subsea	geological	formations	for	permanent	storage	or	utilisation.	

Storage	Mediums	Include:	

• Depleted	oil	and	gas	reservoirs	
• Deep	saline	aquifers	
• Basaltic	formations	under	the	seabed	(~3	km	deep)	

The	ocean,	already	the	largest	natural	carbon	sink,	stores	nearly	50	times	more	carbon	than	the	atmosphere,	making	it	a	promising	venue	for	
large-scale	sequestration.	

Key Techniques of Ocean-Based CCUS 
Technique	 Process	Description	 Purpose	

1.	Ocean	Alkalinity	
Enhancement	(OAE)	

Involves	adding	alkaline	minerals	(lime,	olivine)	or	electrochemical	weathering	to	
seawater,	enhancing	its	ability	to	absorb	CO₂	from	the	atmosphere.	

Long-term	carbon	storage	
(up	to	100,000	years).	

2.	Ocean	Fertilisation	 Addition	of	micronutrients	like	iron,	phosphorus,	or	nitrogen	to	
promote	phytoplankton	blooms,	which	absorb	CO₂	through	photosynthesis	and	
transport	carbon	to	the	deep	ocean.	

Biological	carbon	
sequestration.	

3.	Blue	Carbon	
Enhancement	

Restoration	and	expansion	of	mangroves,	seagrasses,	and	salt	marshes	to	capture	
carbon	through	natural	marine	ecosystems.	

Coastal	resilience	and	
carbon	removal.	

4.	Sub-Seabed	
Geological	Storage	

Captured	CO₂	is	injected	into	deep	seabed	sediments	or	depleted	hydrocarbon	wells,	
where	high	pressure	and	low	temperature	stabilize	CO₂	in	liquid	or	solid	form.	

Safe	and	durable	storage.	

Key Benefits of Ocean-Based CCUS 
1.	Durable	and	Secure	Carbon	Storage	

• Ocean-based	systems	can	store	CO₂	for	up	to	100,000	years,	significantly	more	stable	than	terrestrial	storage.	
• The	deep-sea	high-pressure,	low-temperature	environment	reduces	the	risk	of	CO₂	leakage	or	re-emission.	

2.	Immense	Storage	Potential	

• The	ocean’s	vastness	offers	a	theoretical	storage	capacity	exceeding	10,000	gigatonnes.	
• Oceans	currently	absorb	about	25%	of	anthropogenic	CO₂	emissions	annually,	showing	scalability	for	long-term	mitigation.	

3.	Supports	Carbon	Utilisation	and	Circular	Economy	

• Captured	CO₂	can	be	reused	for	producing	green	hydrogen,	biofuels,	synthetic	methane,	and	biopolymers,	reducing	industrial	dependence	
on	fossil	carbon.	
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4.	Climate	Mitigation	Potential	

• Studies	indicate	that	large-scale	deployment	of	CCUS	could	reduce	global	CO₂	emissions	by	up	to	14%	by	2060(IEA	estimate).	
• It	complements	renewable	energy	by	managing	residual	industrial	emissions.	

5.	India’s	Strategic	Benefits	

• Supports	India’s	Net-Zero	Target	by	2070	and	Blue	Economy	Vision.	
• India’s	7,500	km	coastline	and	proximity	to	depleted	offshore	oil	fields	(Mumbai	High,	KG	Basin)	make	it	an	ideal	region	for	pilot	CCUS	

projects.	
• Integrates	with	National	Hydrogen	Mission	and	carbon	credit	markets	for	economic	returns.	

Diagrammatic Representation (Descriptive Overview) 
Process	Flow:	CO₂	captured	from	industrial	sources	→	compressed	and	transported	→	injected	into	subsea	formations	→	stabilized	under	seabed	→	
potential	utilisation	for	fuel	or	materials.	

Global Developments in Ocean-Based CCUS 
Country	 Initiative	/	Project	 Focus	Area	
Norway	 Northern	Lights	Project	 Offshore	CO₂	storage	in	North	Sea	aquifers	(first	commercial-scale	ocean	CCUS).	
Japan	 Marine	CCS	Demonstration	in	Tomakomai	 Sub-seabed	CO₂	injection	trials	under	1,000	meters	depth.	
Australia	 Gorgon	Project	 World's	largest	integrated	CCS,	with	offshore	storage	capabilities.	
USA	 Ocean	Alkalinity	Enhancement	R&D	(NOAA)	 Scaling	up	OAE	to	offset	national	emissions.	

These	examples	illustrate	growing	global	confidence	in	sub-sea	carbon	sequestration	technologies.	

Challenges in Implementation 
Challenge	 Description	

1.	Technological	Maturity	 Most	techniques	are	at	the	pilot	or	early	development	stage;	large-scale	deployment	yet	unproven.	
2.	Cost	and	Capital	Intensity	 High	costs	for	capture,	compression,	and	subsea	injection	make	it	economically	challenging	(~$100–150/tonne	

of	CO₂).	
3.	Environmental	Concerns	 Potential	impacts	on	marine	biodiversity,	pH	alteration,	and	sediment	integrity	need	further	study.	
4.	Governance	and	
Regulation	

Absence	of	clear	legal	frameworks	under	UNCLOS	and	national	laws	for	sub-sea	carbon	storage.	

5.	Monitoring	and	
Verification	

Long-term	tracking	of	CO₂	stability	under	oceanic	conditions	remains	complex	and	resource-intensive.	

Policy and Research Recommendations 
1.	Promote	Research	and	Development	

• Establish	National	Ocean	Carbon	Innovation	Centres	to	evaluate	techno-economic	feasibility	and	ecological	impact.	
• Foster	collaborations	with	global	leaders	(Japan,	Norway,	and	Australia).	

2.	Financing	Mechanisms	

• Create	Blue	Carbon	and	CCUS	Funds	under	climate	finance	frameworks.	
• Leverage	Green	Climate	Fund	(GCF)	and	multilateral	development	banks	for	pilot	financing.	

3.	Legal	and	Institutional	Framework	

• Frame	Ocean	CCUS	guidelines	consistent	with	UNCLOS	and	London	Protocol	(2006	amendments)	for	transboundary	CO₂	disposal.	
• Define	ownership,	liability,	and	monitoring	responsibilities.	

4.	Integration	with	India’s	Blue	Economy	Mission	

• Align	CCUS	with	the	Deep	Ocean	Mission	and	Sustainable	Coastal	Development	Plans.	
• Encourage	public–private	partnerships	(ONGC,	NTPC,	Reliance)	for	offshore	carbon	storage	feasibility	studies.	

5.	Environmental	Safeguards	

• Conduct	Environmental	Impact	Assessments	(EIA)	for	every	project	stage.	
• Develop	bio-monitoring	systems	for	potential	ecological	effects	on	marine	life.	
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Way Forward 
• Ocean-Based	CCUS	represents	a	strategic	complement	to	renewable	energy	and	terrestrial	CCUS	systems.	
• India,	with	its	technological	base	and	coastal	geography,	can	emerge	as	a	regional	hub	for	oceanic	carbon	management	technologies.	
• However,	before	large-scale	adoption,	comprehensive	scientific	validation,	cost	reduction,	and	legal	clarity	are	essential.	
• The	approach	should	be	viewed	as	part	of	a	holistic	decarbonisation	pathway,	integrating	mitigation,	adaptation,	and	blue	economy	

goals.	

Conclusion 
Ocean-Based	CCUS	offers	a	promising	yet	complex	pathway	to	address	industrial	CO₂	emissions	and	achieve	long-term	climate	targets.	
With	advancements	in	geological	storage,	ocean	alkalinity	enhancement,	and	carbon	utilisation,	the	technology	could	unlock	a	new	dimension	
of	sustainable	ocean	governance.	
For	India	and	the	global	community,	this	approach	exemplifies	the	synergy	between	climate	innovation	and	marine	stewardship	—	paving	the	
way	for	a	carbon-neutral,	ocean-driven	future.	

Mains Practice Question: 
“Discuss	the	potential	and	challenges	of	Ocean-Based	Carbon	Capture,	Utilisation,	and	Storage	(CCUS)	as	a	strategic	decarbonisation	
pathway.	How	can	India	integrate	this	technology	into	its	Blue	Economy	and	Net-Zero	2070	vision?”	

Kunming Fund: Financing Global Biodiversity 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Environment:	Biodiversity	Conservation,	International	Agreements,	and	Global	Environmental	Governance	
✅	GS	Paper	II	–	International	Relations:	Global	Environmental	Cooperation	

Introduction 
The	Kunming	Biodiversity	Fund	(KBF)	has	recently	extended	financial	assistance	to	seven	developing	countries,	marking	a	significant	step	
towards	implementing	the	Kunming–Montreal	Global	Biodiversity	Framework	(KMGBF).	
The	Fund,	established	under	the	leadership	of	China	in	collaboration	with	the	United	Nations	Environment	Programme	(UNEP),	aims	
to	accelerate	biodiversity	action	and	sustainable	ecosystem	management	in	developing	economies.	
By	operationalising	global	commitments	under	the	Convention	on	Biological	Diversity	(CBD),	KBF	provides	a	dedicated	financial	mechanism	to	
bridge	the	biodiversity	financing	gap	that	continues	to	hinder	conservation	efforts	worldwide.	

About the Kunming Biodiversity Fund (KBF) 
Aspect	 Details	

Type	of	Fund	 Multi-Partner	Trust	Fund	(MPTF)	under	the	United	Nations	framework	
Objective	 To	support	accelerated	action	and	ensure	implementation	of	the	Kunming–Montreal	Global	Biodiversity	Framework	

(KMGBF),	particularly	in	developing	and	least	developed	countries	(LDCs)	
Established	By	 Government	of	China	in	partnership	with	UNEP,	UNDP,	and	the	Secretariat	of	the	Convention	on	Biological	Diversity	

(SCBD)	
Launch	Context	 Announced	during	the	COP-15	to	the	Convention	on	Biological	Diversity	(CBD)	held	in	Montreal,	Canada	(2022)	
Beneficiary	
Countries	

Developing	nations	focusing	on	biodiversity	restoration,	ecosystem	management,	and	community-based	conservation	

The	Fund	exemplifies	China’s	growing	leadership	in	global	environmental	governance	and	its	commitment	to	the	2030	biodiversity	and	
sustainability	targets.	

Kunming–Montreal Global Biodiversity Framework (KMGBF): The Parent Framework 
Adoption	Context	

• Adopted	during	the	15th	Conference	of	the	Parties	(COP-15)	to	the	Convention	on	Biological	Diversity	(CBD)in	December	2022.	
• Replaces	the	Aichi	Biodiversity	Targets	(2010–2020)	which	had	limited	success.	
• Provides	a	post-2020	global	roadmap	to	halt	and	reverse	biodiversity	loss	by	2030	and	achieve	“Living	in	Harmony	with	Nature”	by	2050.	

Legal	Nature	

• Non-binding	but	globally	endorsed	framework	for	guiding	national	biodiversity	strategies,	conservation	actions,	and	financing	mechanisms.	

Goals and Targets of KMGBF 
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A.	Four	Long-Term	Goals	(for	2050)	

Goal	No.	 Description	
Goal	A	 Maintain	and	restore	ecosystem	integrity,	halt	species	extinction,	and	safeguard	genetic	diversity.	
Goal	B	 Ensure	sustainable	use	of	biodiversity,	maintaining	nature’s	contributions	to	people.	
Goal	C	 Equitably	share	genetic	resources	and	benefits	derived	from	their	utilisation	(linked	to	Nagoya	Protocol).	
Goal	D	 Close	the	biodiversity	finance	gap	and	ensure	adequate	financial	resources	for	conservation	efforts.	

B.	Twenty-Three	Actionable	Targets	(for	2030)	

Some	key	targets	include:	

• Protect	30%	of	global	land	and	ocean	areas	by	2030	(the	“30x30	target”).	
• Restore	30%	of	degraded	ecosystems.	
• Reduce	pollution	from	nutrients,	pesticides,	and	plastics	by	at	least	50%.	
• Redirect	or	phase	out	$500	billion	per	year	of	harmful	subsidies.	
• Mobilise	at	least	$200	billion	annually	for	biodiversity	from	all	sources.	

Role and Significance of Kunming Biodiversity Fund (KBF) 
1.	Bridging	the	Biodiversity	Finance	Gap	

• The	global	biodiversity	finance	shortfall	is	estimated	at	$700	billion	annually.	
• KBF	channels	resources	to	developing	nations,	enabling	implementation	of	national	biodiversity	strategies	and	action	plans	(NBSAPs).	

2.	Supporting	Developing	Economies	

• Focus	on	capacity-building,	technology	transfer,	and	community-driven	ecosystem	restoration.	
• Provides	grants	for	projects	in	forestry,	protected	areas,	agro-ecology,	and	marine	conservation.	

3.	Enhancing	Global	Cooperation	

• Operates	as	a	multi-stakeholder	trust	fund,	pooling	contributions	from	governments,	multilateral	banks,	and	private	donors.	
• Encourages	South–South	cooperation	with	China’s	leadership	emphasizing	inclusive	and	equitable	participation.	

4.	Aligning	Finance	with	KMGBF	Goals	

• Funds	are	strategically	directed	to	projects	that	meet	specific	KMGBF	targets,	ensuring	accountability	and	outcome-based	financing.	

Institutional Structure 
Entity	 Role	

UNEP	(United	Nations	Environment	Programme)	 Provides	policy	and	technical	oversight;	ensures	alignment	with	global	environmental	
goals.	

SCBD	(Secretariat	of	the	Convention	on	Biological	
Diversity)	

Coordinates	implementation	of	the	KMGBF	at	global	level.	

UNDP	(United	Nations	Development	Programme)	 Facilitates	project	management	and	monitoring	in	recipient	countries.	
Government	of	China	 Founding	contributor	and	co-chair,	promoting	green	development	and	international	

ecological	cooperation.	

Recent Developments (2025) 
• Seven	countries,	primarily	from	Asia,	Africa,	and	Latin	America,	have	been	granted	the	first	tranche	of	KBF	funding	for	biodiversity	

protection	projects.	
• Projects	include	coral	reef	restoration,	forest	ecosystem	monitoring,	community-based	eco-tourism,	and	urban	biodiversity	planning.	
• This	marks	a	shift	from	pledges	to	implementation,	demonstrating	progress	under	the	KMGBF	action	track.	

Global Significance of KBF 
Dimension	 Significance	

Financial	 Provides	a	new	funding	avenue	complementary	to	the	Global	Environment	Facility	(GEF)	and	Green	Climate	Fund	(GCF).	
Strategic	 Strengthens	China’s	leadership	in	biodiversity	finance	and	enhances	trust	among	developing	countries.	
Environmental	 Accelerates	on-ground	restoration	and	conservation	efforts	essential	for	biodiversity	and	climate	co-benefits.	
Diplomatic	 Reinforces	multilateralism	in	biodiversity	governance	at	a	time	of	global	fragmentation.	

India’s Relevance and Opportunities 
• India,	as	a	megadiverse	country	and	CBD	signatory,	can	leverage	KBF	for:	

o Ecosystem	restoration	in	degraded	forest	landscapes.	
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o Conservation	of	wetlands	and	coastal	ecosystems	under	the	Amrit	Dharohar	Scheme.	
o Biodiversity-based	livelihood	enhancement	in	rural	and	tribal	areas.	

• Aligns	with	national	initiatives	such	as:	
o National	Biodiversity	Mission	(NBM),	
o National	Mission	on	Natural	Farming,	and	
o Mangrove	Initiative	for	Shoreline	Habitats	and	Tangible	Incomes	(MISHTI).	

Challenges Ahead 
• Non-binding	framework:	Implementation	depends	on	national	will	and	capacity.	
• Funding	adequacy:	Global	biodiversity	funds	remain	limited	relative	to	scale	of	ecological	degradation.	
• Monitoring	and	accountability:	Ensuring	transparent	utilisation	of	funds	across	diverse	ecosystems.	
• Balancing	development	and	conservation:	Particularly	critical	for	emerging	economies	facing	livelihood–biodiversity	trade-offs.	

Way Forward 
1. Integrate	KBF	with	National	Biodiversity	Strategies:	

Align	domestic	conservation	programs	with	KMGBF	targets	for	efficient	fund	access.	
2. Enhance	South–South	Collaboration:	

Promote	joint	projects	among	Asian	and	African	countries	for	shared	ecosystem	management.	
3. Private	Sector	Involvement:	

Encourage	nature-positive	investment	frameworks	and	green	finance	instruments.	
4. Science-Based	Monitoring:	

Employ	satellite	data	and	biodiversity	informatics	to	track	measurable	ecological	outcomes.	

Conclusion 
The	Kunming	Biodiversity	Fund	(KBF)	represents	a	landmark	in	global	biodiversity	financing,	bridging	the	gap	between	policy	commitments	
and	tangible	conservation	action.	
By	supporting	developing	nations	in	achieving	the	Kunming–Montreal	Global	Biodiversity	Framework	(KMGBF)goals,	the	Fund	reinforces	the	
principle	of	common	but	differentiated	responsibilities	(CBDR)	in	environmental	stewardship.	
For	countries	like	India,	it	opens	new	avenues	for	financing	ecosystem	restoration,	sustainable	livelihoods,	and	biodiversity	protection,	
ensuring	that	global	conservation	efforts	translate	into	local	resilience	and	equitable	development.	

Mains Practice Question: 
“Discuss	the	significance	of	the	Kunming	Biodiversity	Fund	in	implementing	the	Kunming–Montreal	Global	Biodiversity	Framework.	How	
can	developing	countries	like	India	leverage	this	mechanism	to	strengthen	biodiversity	conservation?”	

BIOTECHNOLOGY	&	HEALTH	
MAHA–MedTech Mission: Boosting Health Innovation	
📌	Syllabus	Mapping:	

✅	GS	Paper	III	–	Science	and	Technology:	Indigenization	of	technology,	Research	&	Development,	Innovation	ecosystem	in	India	
✅	GS	Paper	II	–	Governance:	Government	policies	and	interventions	for	development	in	various	sectors	
✅	GS	Paper	III	–	Economy:	Industrial	growth,	Startups	and	MSMEs,	Public–Private	Partnerships	in	innovation	

Introduction 
India	launched	the	Mission	for	Advancement	in	High-Impact	Areas	(MAHA)	–	MedTech	Mission	in	October	2025,	representing	a	landmark	step	
in	promoting	indigenous	innovation	and	reducing	import	dependency	in	the	medical	technology	(MedTech)	sector.	
The	initiative,	driven	by	the	Anusandhan	National	Research	Foundation	(ANRF)	in	collaboration	with	the	Indian	Council	of	Medical	Research	
(ICMR)	and	the	Bill	&	Melinda	Gates	Foundation,	aligns	with	the	government’s	vision	of	“Atmanirbhar	Bharat”	and	healthcare	for	all.	

The	mission	is	designed	to	foster	innovation,	strengthen	R&D	linkages,	and	ensure	equitable	access	to	affordable,	high-quality	medical	
technologies.	

About the Anusandhan National Research Foundation (ANRF) 
• Established	under:	ANRF	Act,	2023	



 
  

106 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

• Mandate:	Apex	body	providing	strategic	direction	for	scientific	research,	in	line	with	the	National	Education	Policy	(NEP)	2020.	
• Objective:	To	integrate	academia,	industry,	and	research	institutions	to	drive	high-impact	scientific	outcomesacross	priority	sectors	

including	health,	energy,	and	environment.	

Objectives of the MAHA–MedTech Mission 
• Accelerate	innovation	in	India’s	MedTech	ecosystem	through	targeted	funding	and	support.	
• Reduce	dependency	on	expensive	medical	imports	and	promote	self-sufficiency	in	healthcare	technology.	
• Promote	affordability	and	accessibility	of	advanced	diagnostic	and	therapeutic	technologies.	
• Encourage	public–private	partnerships	to	translate	research	into	viable	market	products.	

Funding Framework 
Funding	Type	 Description	

Project-Based	Support	 ₹5–25	crore	per	project,	milestone-linked;	up	to	₹50	crore	for	exceptional	projects.	
Eligible	Entities	 Academic	and	R&D	institutions,	Hospitals,	Startups,	MSMEs,	MedTech	industries,	and	collaborative	consortia.	
Focus	 Translational	research,	innovation	in	high-risk	technologies,	and	early-stage	commercialization.	

This	structure	ensures	a	360°	innovation	ecosystem,	bridging	the	gap	between	research	laboratories	and	healthcare	markets.	

Enabling Mechanisms under MAHA–MedTech 
• Patent	Mitra:	Facilitates	IP	protection,	patent	filing,	and	technology	transfer	support	to	innovators.	
• MedTech	Mitra:	Offers	regulatory	guidance	and	assists	in	clearances	to	streamline	product	deployment.	
• Clinical	Trial	Network:	Establishes	an	evidence-based	framework	for	clinical	validation	of	indigenous	medical	devices.	

Together,	these	initiatives	create	an	end-to-end	ecosystem	from	innovation	to	commercialization.	

Key Technology Areas Covered 
The	mission	focuses	on	high-end	frontier	technologies,	emphasizing	Deep	Tech	innovations	and	in	vitro	diagnostics	(IVD),	such	as:	

• Advanced	imaging	and	radiotherapy	equipment	
• Robotics	and	minimally	invasive	surgical	systems	
• Implants	and	biomaterials	
• AI/ML-enabled	diagnostic	and	monitoring	devices	
• Digital	health	platforms	integrating	real-time	analytics	

This	aligns	with	global	trends	in	precision	medicine	and	personalized	healthcare.	

India’s MedTech Sector: A Sunrise Industry 
Parameter	 Current	Status	(2025)	

Market	Size	 Around	USD	14	billion	
Projected	Growth	 Expected	to	reach	USD	30	billion	by	2030	
Export	Performance	 Crossed	USD	4	billion	
Global	Ranking	 4th	largest	in	Asia	(after	Japan,	China,	South	Korea)	

Government	Policy	Support	

• PLI	Scheme	for	Medical	Devices:	To	enhance	domestic	manufacturing	and	attract	global	investments.	
• PRIP	Scheme	(Promotion	of	Research	and	Innovation	in	Pharma	MedTech):	Encourages	R&D	in	cutting-edge	health	technologies.	
• National	Medical	Devices	Policy	(2023):	Streamlines	regulation	and	strengthens	supply	chains.	
• Medical	Device	Parks:	Developed	in	states	like	Himachal	Pradesh,	Tamil	Nadu,	Telangana,	and	Gujarat	for	integrated	manufacturing.	

Strategic and Economic Significance 
1. Reducing	Import	Dependence:	India	currently	imports	over	75%	of	its	high-end	medical	devices.	The	mission	seeks	to	reverse	this	

trend	through	domestic	innovation	and	manufacturing.	
2. Boosting	Healthcare	Access:	By	supporting	indigenous	production,	the	mission	aims	to	make	diagnostic	and	therapeutic	tools	affordable,	

particularly	for	rural	and	tier-2	healthcare	systems.	
3. Driving	R&D	and	Employment:	Encourages	interdisciplinary	R&D,	creating	opportunities	for	biomedical	engineers,	startups,	and	research	

professionals.	
4. Global	Competitiveness:	With	enhanced	innovation	and	IP	protection,	India	can	emerge	as	a	global	hub	for	affordable	medical	

technology	and	an	export	leader	in	the	Global	South.	
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Broader Context / Contemporary Relevance 
Dimension	 Relevance	/	Example	

Atmanirbhar	Bharat	 Promotes	indigenous	MedTech	manufacturing	and	innovation	
Public–Private	Partnerships	 Collaboration	between	ANRF,	ICMR,	and	Gates	Foundation	
Innovation	Ecosystem	 Integration	of	R&D	institutions,	startups,	and	academia	
Global	Health	Diplomacy	 Potential	to	supply	affordable	devices	to	Global	South	
Employment	Generation	 Strengthens	MSME	and	startup	sectors	in	medical	manufacturing	

Conclusion 
The	MAHA–MedTech	Mission	marks	a	transformative	moment	in	India’s	healthcare	innovation	landscape,	bridging	gaps	between	research,	
industry,	and	policy.	
By	enabling	indigenous	development	of	cutting-edge	medical	technologies,	it	supports	the	twin	goals	of	technological	sovereignty	and	universal	
healthcare	access.	
In	synergy	with	ANRF’s	vision,	it	reflects	India’s	shift	from	a	consumer	of	technology	to	a	creator	of	innovation,	contributing	to	national	self-
reliance	and	global	health	equity.	

Mains Practice Question 
Q.	Discuss	the	significance	of	the	MAHA–MedTech	Mission	in	promoting	self-reliance	in	India’s	healthcare	technology	sector.	How	does	it	
align	with	the	objectives	of	the	Anusandhan	National	Research	Foundation	(ANRF)?	(250	words)	

SCIENCE	&	TECHNOLOGY	
Large Magellanic Cloud: Tracing Cosmic Origins 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Science	and	Technology:	Space	Research	and	Astrobiology	
✅	GS	Paper	I	–	Geography:	Universe,	Galaxies,	and	Celestial	Phenomena	

Introduction 
Astronomers	have	recently	identified	five	carbon-rich	compounds	around	a	nascent	star	named	ST6	in	the	Large	Magellanic	Cloud	(LMC)—a	
discovery	that	may	shed	light	on	how	life’s	essential	molecules	emerged	during	the	early	stages	of	the	universe.	
This	finding	enhances	our	understanding	of	prebiotic	chemistry	beyond	the	Milky	Way	and	could	provide	critical	insights	into	the	formation	of	
organic	molecules	in	distant	galaxies.	

About the Large Magellanic Cloud (LMC) 
Parameter	 Details	

Nature	 Satellite	galaxy	of	the	Milky	Way	
Distance	from	Earth	 Approximately	200,000	light-years	
Galaxy	Type	 Dwarf	irregular	galaxy,	part	of	the	Local	Group	
Visibility	 Prominent	in	the	southern	hemisphere’s	night	sky,	appearing	nearly	20	times	the	apparent	diameter	of	the	full	Moon	
Composition	 Contains	vast	clouds	of	interstellar	gas	and	dust,	which	collapse	under	gravity	to	form	new	stars	

The	LMC,	along	with	the	Small	Magellanic	Cloud	(SMC),	orbits	the	Milky	Way	and	plays	a	vital	role	in	understanding	galactic	evolution	and	star	
formation	processes.	

Scientific Significance of the Discovery 
1.	Carbon-Rich	Compounds	and	Origins	of	Life	

• The	detection	of	five	carbon-bearing	molecules	around	star	ST6	indicates	that	organic	chemistry—a	precursor	to	biological	molecules—
exists	even	in	young	galaxies.	

• Carbon	is	fundamental	to	the	formation	of	amino	acids,	nucleotides,	and	sugars,	which	form	the	building	blocks	of	life.	

2.	Insights	into	Early	Universe	Chemistry	

• The	LMC	is	metal-poor	compared	to	the	Milky	Way,	meaning	it	resembles	early-universe	conditions	when	heavy	elements	were	scarce.	
• Discovery	of	organic	molecules	in	such	an	environment	suggests	that	life-related	chemistry	could	have	emerged	even	when	the	universe	

was	chemically	primitive.	
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3.	Understanding	Star	Formation	

• The	ST6	star	is	in	its	protostellar	phase,	surrounded	by	dense	molecular	gas	and	dust.	
• Observing	its	surroundings	helps	scientists	trace	how	interstellar	chemistry	evolves	into	planetary	systems	where	life	may	later	develop.	

4.	Broader	Astrobiological	Implications	

• This	finding	strengthens	the	hypothesis	that	organic	molecule	synthesis	is	a	universal	process,	not	limited	to	the	Milky	Way.	
• It	also	provides	evidence	supporting	the	theory	of	panspermia—that	life's	precursors	could	travel	across	galaxies	via	interstellar	dust	and	

comets.	

Astronomical and Research Context 
Aspect	 Details	

Telescope	Used	 Likely	involved	ALMA	(Atacama	Large	Millimeter/submillimeter	Array)	or	James	Webb	Space	Telescope	(JWST)	for	
high-resolution	molecular	detection.	

Detected	
Compounds	

Carbon-based	molecules	such	as	methanol,	formaldehyde,	acetylene,	or	hydrocarbons	(specifics	under	study).	

Scientific	Goal	 To	explore	astrochemical	pathways	linking	simple	cosmic	molecules	to	complex	prebiotic	chemistry.	
Broader Relevance 

Field	 Implication	
Astrobiology	 Provides	clues	about	how	organic	compounds	form	in	interstellar	environments.	
Cosmochemistry	 Enhances	understanding	of	chemical	evolution	of	galaxies.	
Space	Exploration	 Helps	frame	search	strategies	for	biosignatures	in	exoplanetary	systems.	
Interdisciplinary	Research	 Bridges	astronomy,	chemistry,	and	biology	in	exploring	origins	of	life	beyond	Earth.	

Thinkers’ Perspective 
• Carl	Sagan	famously	said,	“We	are	made	of	star	stuff,”	highlighting	that	life’s	essential	elements—carbon,	oxygen,	nitrogen—originated	in	stars.	
• This	discovery	exemplifies	Sagan’s	idea,	showing	how	star-forming	regions	continue	to	synthesize	organic	compounds,	reinforcing	

the	cosmic	continuity	of	life’s	ingredients.	

Way Forward 
1. Further	Spectroscopic	Analysis	–	To	precisely	identify	molecular	composition	and	structure.	
2. Comparative	Study	with	Milky	Way	Star-Forming	Regions	–	To	understand	how	galactic	environments	affect	molecular	evolution.	
3. Integration	with	Exoplanet	Studies	–	Linking	molecular	abundance	in	star-forming	regions	with	potential	habitability	of	nearby	exoplanets.	
4. Collaboration	Among	Global	Observatories	–	Combining	data	from	JWST,	ALMA,	and	ISRO’s	AstroSat	for	high-fidelity	astrochemical	

mapping.	

Conclusion 
The	discovery	of	carbon-rich	compounds	around	the	ST6	protostar	in	the	Large	Magellanic	Cloud	marks	a	milestone	in	astrochemistry	and	the	
search	for	life’s	origins.	
By	revealing	that	complex	organic	chemistry	occurs	even	in	distant,	early	galaxies,	it	expands	our	understanding	of	how	life’s	building	blocks	
may	be	universal.	
This	finding	reinforces	the	view	that	the	seeds	of	life	are	interstellar,	and	the	processes	leading	to	biological	potential	may	be	woven	into	the	very	
fabric	of	the	cosmos.	

Mains Practice Question: 
“Recent	discoveries	of	carbon-rich	compounds	in	distant	galaxies	like	the	Large	Magellanic	Cloud	have	reignited	interest	in	cosmic	origins	
of	life.	Discuss	the	significance	of	such	findings	for	astrobiology	and	our	understanding	of	universal	chemical	evolution.”	

Quantum Scrambling: Google’s Breakthrough 
📌	Syllabus	Mapping:	
✅	GS	Paper	III	–	Science	and	Technology:	Quantum	Computing,	Emerging	Technologies,	and	Research	Advancements	
✅	GS	Paper	I	–	Science	and	Technology:	Developments	and	Their	Applications	in	Everyday	Life	

Introduction 
In	a	major	milestone	for	quantum	computing,	Google’s	quantum	processor	“Willow”	has	demonstrated	a	verifiable	quantum	advantage,	
surpassing	the	capabilities	of	the	world’s	fastest	classical	supercomputers.	
The	experiment	involved	detecting	subtle	“echoes”	of	scrambled	information,	confirming	that	data—though	highly	mixed	and	entangled—
remains	retained	within	the	quantum	system.	
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This	achievement	provides	profound	insights	into	quantum	information	scrambling,	a	process	that	lies	at	the	heart	of	quantum	chaos,	black	hole	
physics,	and	next-generation	computing.	

About Quantum Information Scrambling 
Aspect	 Explanation	

Definition	 Quantum	information	scrambling	refers	to	the	rapid	and	complex	spread	of	quantum	informationthroughout	a	system,	making	
it	inaccessible	through	local	measurements.	

Mechanism	 Information	initially	localized	in	one	qubit	(quantum	bit)	becomes	distributed	among	many	qubitsthrough	quantum	
entanglement,	making	it	impossible	to	recover	by	observing	individual	qubits.	

Analogy	 It	is	akin	to	a	drop	of	dye	diffusing	in	water—once	dispersed,	the	dye	(information)	cannot	be	extracted	from	a	single	molecule	of	
water	(qubit).	

Outcome	 The	information	is	not	lost	but	hidden,	preserved	globally	within	the	entangled	system—a	fundamental	difference	from	classical	
chaos,	where	data	is	truly	lost.	

Mechanism and Experimental Insight 
1.	The	Concept	of	Entanglement	

• Entanglement	is	the	core	mechanism	enabling	scrambling.	
• In	this	state,	the	quantum	properties	of	one	particle	are	correlated	with	those	of	others,	regardless	of	distance.	
• When	information	is	input	into	one	qubit,	entanglement	spreads	it	across	the	network,	resulting	in	distributed	encoding.	

2.	Detecting	Scrambling	through	“Echoes”	

• Google’s	“Willow”	quantum	processor	employed	an	experimental	technique	known	as	out-of-time-order	correlators	(OTOCs).	
• These	OTOCs	measured	information	retrieval	“echoes”,	proving	that	even	when	data	appears	chaotic,	it	remains	conserved	within	the	

quantum	framework.	
• The	ability	to	observe	these	echoes	offers	a	quantifiable	measure	of	information	scrambling,	demonstrating	control	over	quantum	chaos.	

3.	Quantum	vs.	Classical	Chaos	

Property	 Classical	Systems	 Quantum	Systems	
Nature	of	Chaos	 Sensitive	dependence	on	initial	conditions	leads	to	data	

loss.	
Information	remains	hidden	yet	recoverable	via	
entanglement.	

Information	Recovery	 Impossible	once	lost.	 Theoretically	possible	through	quantum	reconstruction	
protocols.	

Underlying	
Mechanism	

Deterministic	but	irreversible.	 Probabilistic	yet	unitary	(information-conserving).	

Significance of the Discovery 
1.	Verifiable	Quantum	Advantage	

• The	experiment	demonstrated	that	quantum	processors	can	perform	computations—such	as	simulating	quantum	chaos—that	
are	infeasible	for	classical	supercomputers.	

• Establishes	“Willow”	as	a	benchmark	for	the	next	generation	of	quantum	processors,	surpassing	previous	devices	like	Google’s	Sycamore.	

2.	Understanding	Information	Retention	

• Scrambling	experiments	help	explain	how	quantum	systems	preserve	information,	offering	parallels	to	black	hole	information	
paradoxes—a	core	problem	in	theoretical	physics.	

3.	Implications	for	Quantum	Error	Correction	

• Insights	from	scrambling	mechanisms	can	improve	quantum	error	correction	codes	by	learning	how	quantum	information	spreads	and	
hides	naturally.	

4.	Advancing	Quantum	Simulation	and	Cryptography	

• Scrambling	principles	aid	in	designing	secure	quantum	communication	systems	and	efficient	quantum	algorithms	for	physics	and	
material	science.	

Theoretical Context: Black Holes and Quantum Information 
• The	concept	of	quantum	information	scrambling	emerged	from	studies	of	black	hole	thermodynamics.	
• Physicists	like	Stephen	Hawking,	Juan	Maldacena,	and	Leonard	Susskind	proposed	that	black	holes	do	not	destroy	

information	but	scramble	it	irretrievably	across	the	event	horizon.	
• This	analogy	links	quantum	computing	with	fundamental	questions	of	spacetime,	gravity,	and	information	conservation.	
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As	Susskind	explained,	“Black	holes	are	nature’s	ultimate	scramblers,”	dispersing	quantum	information	at	the	fastest	rate	allowed	by	physical	laws.	

Contemporary Relevance 
Field	 Relevance	of	Quantum	Scrambling	

Quantum	Computing	 Validates	quantum	advantage	and	provides	deeper	control	over	entanglement	dynamics.	
Astrophysics	 Offers	new	frameworks	to	study	black	hole	entropy	and	information	paradoxes.	
Cryptography	 Strengthens	the	development	of	quantum-secure	communication	systems.	
Artificial	Intelligence	(AI)	 Enables	new	models	for	quantum	neural	networks	capable	of	learning	non-local	correlations.	

India’s Strategic Relevance 
• India’s	National	Mission	on	Quantum	Technologies	and	Applications	(NM-QTA)	and	Chennai	Quantum	Hubaim	to	develop	indigenous	

quantum	processors	and	quantum	communication	channels.	
• The	global	advancement	in	quantum	control,	as	shown	by	Google’s	“Willow,”	underscores	the	need	for	investment	in	research	and	human	

capital	to	make	India	competitive	in	quantum	information	sciences.	

Way Forward 
1. Enhance	Quantum	Hardware	Stability:	

Focus	on	improving	coherence	times	and	reducing	quantum	noise	for	reliable	long-duration	operations.	
2. Cross-Disciplinary	Collaboration:	

Encourage	cooperation	between	quantum	physicists,	computer	scientists,	and	mathematicians	to	deepen	understanding	of	information	
scrambling.	

3. Policy	and	Funding	Support:	
Strengthen	India’s	quantum	mission	framework	under	Digital	India	and	Science,	Technology	&	Innovation	Policy	(STIP).	

4. Public-Private	Research	Partnerships:	
Collaborate	with	tech	leaders	like	IBM,	Google,	and	TCS	for	quantum	education	and	simulation	research.	

Conclusion 
The	detection	of	quantum	information	scrambling	by	Google’s	Willow	processor	marks	a	defining	moment	in	quantum	science.	
It	validates	the	theoretical	link	between	quantum	entanglement,	chaos,	and	information	preservation,	reinforcing	that	quantum	mechanics	
conserves,	rather	than	destroys,	information.	
This	milestone	not	only	demonstrates	verifiable	quantum	advantage	but	also	paves	the	way	for	quantum-secure	communication,	advanced	
simulations,	and	new	paradigms	in	understanding	the	universe’s	deepest	physical	laws.	

Mains Practice Question: 
“Quantum	information	scrambling	represents	a	breakthrough	in	understanding	both	quantum	computing	and	the	nature	of	information	in	
the	universe.	Explain	the	concept	and	discuss	its	significance	for	modern	quantum	technologies	and	theoretical	physics.”	

	

 


