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POLITY  
Reservation for Scheduled Tribes in Goa Legislative Assembly 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Polity	and	Governance	
✅	GS	Paper	II	–	Constitutional	Provisions	
✅	GS	Paper	II	–	Reservation	and	Social	Justice	

Introduction: 
The	Lok	 Sabha	recently	 passed	 a	bill	to	 provide	Scheduled	 Tribe	 (ST)	 reservation	in	 the	Goa	 Legislative	 Assembly.	 This	 legislation	 seeks	 to	
ensure	political	representation	for	Scheduled	Tribes	(STs)	in	Goa,	in	line	with	the	constitutional	provisions	related	to	reservation	for	Scheduled	
Castes	 (SCs)	and	Scheduled	 Tribes	 (STs).	 The	 move	 addresses	 the	 need	 for	inclusive	 political	 participation	and	 ensures	 that	 the	 voices	 of	
marginalized	communities	are	heard	in	the	state	legislature.	

About Reservation for Scheduled Tribes (STs): 
1. Constitutional	Provisions	(Article	332):	

o Article	 332	of	 the	Indian	 Constitution	mandates	seat	 reservation	 for	 Scheduled	 Castes	 (SCs)	and	Scheduled	 Tribes	 (STs)	in	
the	Legislative	Assemblies	of	all	states.	

o This	 article	 ensures	 that	SCs	and	STs	are	adequately	 represented	in	 state	 legislatures	 to	 reflect	 their	political	 interests	and	socio-
economic	empowerment.	

o Special	 Provisions	 for	 Assam:	 In	 Assam,	autonomous	 districts	have	 a	 special	 provision	 where	 seats	 for	STs	are	 reserved	 in	
the	Legislative	Assembly,	separate	from	the	state	legislature.	

2. Proportional	Representation:	
o The	reserved	seats	for	STs	and	SCs	must	reflect	the	proportion	of	the	ST/SC	population	in	the	state.	This	ensures	that	the	political	

representation	of	these	communities	is	proportional	to	their	demographic	size	within	the	state.	
o The	 move	 aims	 to	 provide	equitable	 representation	and	 promote	social	 justice	by	 including	 underrepresented	 groups	 in	law-

making	processes.	

Reservation in Goa Legislative Assembly: 
1. Goa's	Context:	

o Goa	has	a	relatively	small	ST	population,	but	the	passing	of	this	bill	will	now	provide	them	with	legislative	representation,	which	is	
essential	for	their	social	and	political	empowerment.	

o The	 reservation	 will	 ensure	 that	Scheduled	 Tribes	in	 Goa	 have	 a	voice	in	 the	 legislative	 processes	 and	 policies	 that	 directly	 affect	
their	welfare	and	development.	

2. Provisions	of	the	Bill:	
o The	bill	ensures	reserved	seats	for	STs	in	the	Goa	Legislative	Assembly,	effectively	enabling	ST	candidates	to	contest	elections	from	

those	seats.	
o This	aligns	Goa’s	legislative	structure	with	the	constitutional	mandate	of	inclusive	representation	for	marginalized	communities.	

Significance of the Bill: 
1. Enhancing	Political	Representation:	

o The	bill	provides	greater	political	representation	for	the	Scheduled	Tribes	in	Goa,	ensuring	they	are	not	left	out	of	decision-making	
processes	that	affect	their	rights	and	resources.	

o It	promotes	inclusive	governance,	allowing	for	the	participation	of	traditionally	marginalized	groups	in	shaping	the	state’s	policies.	
2. Empowerment	of	Scheduled	Tribes:	

o By	securing	reserved	seats,	the	bill	strengthens	the	socio-political	empowerment	of	Scheduled	Tribes	in	Goa,	enabling	them	to	have	
a	say	in	the	state’s	development	agenda.	

o The	 reserved	 seats	 serve	 as	 a	 tool	 for	social	 justice,	 giving	 STs	 a	platform	to	 address	 their	 unique	 concerns,	 including	land	
rights,	education,	healthcare,	and	tribal	welfare.	

3. Implementation	of	Constitutional	Mandates:	
o This	bill	adheres	to	the	spirit	of	Article	332	of	the	Indian	Constitution,	which	mandates	proportional	representation	for	Scheduled	

Tribes	in	 the	 legislative	 assemblies	 of	 the	 states,	 ensuring	 that	constitutional	 safeguards	for	 these	 communities	 are	 effectively	
implemented	in	Goa.	

4. Encouraging	Equity	in	Political	Participation:	
o The	 move	 brings	equity	to	 the	 political	 process	 by	 ensuring	 that	 marginalized	 communities,	 like	Scheduled	 Tribes,	 have	 access	

to	political	power	and	can	actively	participate	in	decision-making	at	the	state	level.	
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Challenges and Considerations: 
1. Political	and	Social	Resistance:	

o The	 implementation	 of	reservation	policies	 in	 legislative	 bodies	 can	 sometimes	 face	political	 resistancefrom	 other	 communities,	
particularly	when	they	perceive	it	as	a	shift	in	political	power	dynamics.	

o It	will	be	crucial	to	ensure	wide	political	consensus	and	community-level	support	to	ensure	smooth	implementation	of	the	bill.	
2. Monitoring	and	Ensuring	Fair	Representation:	

o It	will	be	important	to	monitor	the	effectiveness	of	the	reserved	seats	to	ensure	that	Scheduled	Tribes	are	truly	benefiting	from	this	
arrangement,	and	that	candidates	selected	to	represent	them	genuinely	reflect	their	needs	and	concerns.	

Conclusion: 
The	Lok	 Sabha's	 approval	of	 the	 bill	 to	 provide	Scheduled	 Tribe	 reservation	 in	 Goa’s	 Legislative	 Assembly	marks	 a	 significant	 step	 towards	
ensuring	political	representation	and	empowerment	for	the	ST	community	in	the	state.	By	aligning	with	the	constitutional	provisions	under	Article	
332,	 the	 bill	 promotes	inclusive	 governance	and	social	 justice.	 However,	 ensuring	effective	 participation	and	 addressing	 potential	political	
resistance	will	be	key	to	the	successful	implementation	of	this	reservation	policy	in	Goa.	

Mains Questions: 
1. Discuss	the	significance	of	the	bill	to	provide	Scheduled	Tribe	reservation	in	Goa’s	Legislative	Assembly.	How	does	this	align	with	the	

constitutional	provisions	for	SCs	and	STs?	
2. Analyze	the	role	of	Article	332	in	ensuring	political	representation	for	marginalized	communities	in	India.	How	does	this	reservation	

policy	contribute	to	social	justice?	
3. What	are	the	challenges	and	potential	solutions	to	ensuring	effective	political	representation	of	Scheduled	Tribes	through	reserved	

seats	in	state	assemblies?	
4. How	does	the	provision	of	reservation	in	Goa’s	Legislative	Assembly	promote	inclusive	governance	and	political	empowerment	for	the	

Scheduled	Tribes?	
5. Examine	 the	role	of	reservation	 in	promoting	equity	and	social	 justice	 in	 India.	Discuss	 the	potential	 impacts	of	 this	policy	on	 the	

political	and	social	empowerment	of	Scheduled	Tribes.	

Mahanadi Water Dispute: Odisha and Chhattisgarh Move Toward Resolution 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Polity	and	Governance	
✅	GS	Paper	II	–	Interstate	Relations	and	Water	Disputes	
✅	GS	Paper	II	–	Constitutional	Provisions	and	Federalism	
✅	GS	Paper	II	–	Environmental	Governance	and	River	Water	Management	

Introduction: 
The	 long-standing	Mahanadi	 water	 dispute	between	Odisha	and	Chhattisgarh	has	 garnered	 significant	 attention,	 with	 both	 states	 expressing	 a	
willingness	to	resolve	the	matter	amicably.	The	issue	centers	on	the	construction	of	multiple	barrages	by	Chhattisgarh	in	the	upper	catchment	areas	
of	the	Mahanadi	River,	which	has	allegedly	reduced	water	flow	to	Odisha	during	non-monsoon	seasons.	This	dispute	escalated	in	2016,	leading	to	the	
formation	of	the	Mahanadi	Water	Disputes	Tribunal	(MWDT)	in	2018	under	the	provisions	of	the	Inter-State	River	Water	Disputes	Act,	1956.	The	
tribunal	is	tasked	with	resolving	the	dispute,	and	the	final	decision	is	still	pending.	

Background of the Dispute: 
1. Allegations	by	Odisha:	

o Odisha,	being	the	lower	riparian	state,	claims	that	the	unilateral	construction	of	multiple	barrages	by	Chhattisgarh	has	disrupted	the	
natural	flow	of	water	in	the	Mahanadi	River.	This	has	particularly	impacted	water	availability	during	non-monsoon	seasons,	leading	
to	water	scarcity	in	Odisha's	agricultural	regions	that	depend	on	the	river	for	irrigation.	

2. Chhattisgarh's	Perspective:	
o Chhattisgarh,	on	the	other	hand,	argues	that	the	construction	of	these	barrages	is	within	its	legal	rights	and	that	the	project	aims	to	meet	

the	growing	demand	for	irrigation	and	drinking	water	within	its	state.	The	state	insists	that	the	water-sharing	arrangement	should	be	
revisited,	taking	into	account	new	needs	and	developments.	

3. Formation	of	Mahanadi	Water	Disputes	Tribunal	(MWDT):	
o To	address	the	issue,	the	Mahanadi	Water	Disputes	Tribunal	(MWDT)	was	constituted	in	2018	under	the	Inter-State	River	Water	

Disputes	Act,	1956.	The	tribunal	is	tasked	with	investigating	the	matter	and	coming	to	a	final	resolution.	However,	as	of	now,	the	final	
decision	is	still	pending.	

	



 
  

5 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

Constitutional Provisions Relating to Interstate Water Disputes: 
The	Mahanadi	water	dispute	is	a	classic	example	of	an	interstate	dispute	over	the	sharing	of	river	water	resources.	The	Constitution	of	India	and	
various	laws	provide	mechanisms	for	resolving	such	disputes:	

1. Article	262	of	the	Constitution:	
o Article	 262	empowers	Parliament	to	adjudicate	disputes	 related	 to	interstate	 waters.	 It	 allows	 the	 Parliament	 to	 enact	 laws	 that	

provide	a	framework	for	resolving	such	disputes.	This	provision	is	crucial	in	facilitating	the	constitution	of	tribunals	for	the	adjudication	
of	water	disputes	between	states.	

2. Inter-State	River	Water	Disputes	Act,	1956:	
o Under	this	Act,	the	Central	Government	has	the	authority	to	constitute	water	dispute	tribunals	for	resolving	disputes	between	states	

regarding	 the	 sharing	 and	 use	 of	 river	 waters.	 The	Mahanadi	 Water	 Disputes	 Tribunal	 (MWDT)	was	 formed	 under	 this	 Act	 to	
specifically	address	the	ongoing	issue	between	Odisha	and	Chhattisgarh.	

3. River	Boards	Act,	1956:	
o The	River	 Boards	 Act,	 1956	provides	 for	 the	 establishment	 of	River	 Boards	to	 advise	 the	 Central	 and	 State	 Governments	 on	

the	development	and	management	of	interstate	rivers.	These	boards	can	offer	technical	advice	on	managing	river	systems,	ensuring	
that	the	interests	of	all	concerned	states	are	taken	into	account.	

Key Issues at Stake: 
1. Water	Availability	and	Distribution:	

o The	core	issue	lies	in	the	allocation	of	water	resources	between	Odisha	and	Chhattisgarh,	particularly	during	the	lean	season	(non-
monsoon	months),	when	water	availability	in	the	Mahanadi	River	is	crucial	for	irrigation	and	drinking	water.	

2. Impact	on	Agriculture:	
o Both	states	have	significant	agricultural	populations	that	depend	on	the	river	for	irrigation.	The	disruption	of	water	flow,	particularly	

in	Odisha,	has	led	to	concerns	about	crop	failures	and	economic	losses	for	farmers.	
3. Ecological	Impact:	

o The	 construction	 of	 barrages	 and	 diversion	 of	 water	 can	 have	 significant	ecological	 consequences,	 such	 as	 reduced	water	 quality,	
damage	to	aquatic	ecosystems,	and	alteration	of	river	flow	patterns.	These	concerns	have	been	raised	by	both	states	in	the	dispute.	

4. Hydropower	Generation:	
o Chhattisgarh,	which	has	several	hydropower	plants	along	the	river,	views	the	construction	of	barrages	as	essential	for	hydropower	

generation	and	water	storage	for	its	growing	industrial	and	urban	needs.	

Recent Developments: 
Both	Odisha	and	Chhattisgarh	have	shown	a	willingness	to	resolve	the	matter	through	dialogue	and	cooperation.	In	recent	times,	there	have	been	
discussions	between	 the	 two	states	 to	ensure	 that	water-sharing	arrangements	are	 fair	and	equitable.	The	Mahanadi	Water	Disputes	Tribunal	
(MWDT)	continues	to	work	on	resolving	the	technical	and	legal	issues	involved.	

Additionally,	the	Union	Government	has	expressed	its	intent	to	facilitate	a	solution,	ensuring	that	the	interests	of	both	states	and	their	citizens	are	
taken	into	account.	The	final	decision	of	the	MWDT	will	be	a	key	turning	point	in	determining	how	the	water	resources	of	the	Mahanadi	River	are	
shared.	

Conclusion and Way Forward: 
The	Mahanadi	water	dispute	highlights	the	complex	challenges	faced	by	India	in	managing	its	interstate	river	resources.	As	more	states	develop	
their	water	infrastructure,	it	is	crucial	to	have	a	clear	and	equitable	framework	for	sharing	water	resources.	The	resolution	of	this	dispute	will	not	only	
set	a	precedent	for	future	interstate	water	disputes	but	also	serve	as	a	crucial	lesson	in	cooperative	federalism	and	sustainable	resource	management.	

The	Mahanadi	Water	Disputes	Tribunal	must	ensure	that	its	decision	is	based	on	scientific	data,	technical	feasibility,	and	equitable	principles,	
taking	 into	 account	 the	 needs	 of	 all	 stakeholders,	 especially	 the	farming	 communities	of	 Odisha	 and	 Chhattisgarh.	 Additionally,	
ongoing	cooperation	between	the	states,	supported	by	central	government	initiatives,	will	be	key	in	avoiding	similar	disputes	in	the	future.	

Mains Questions: 
1. Examine	the	constitutional	and	legal	framework	for	resolving	interstate	water	disputes	in	India.	Discuss	the	role	of	the	Mahanadi	Water	

Disputes	Tribunal	in	this	context.	
2. Discuss	 the	 implications	 of	 the	Mahanadi	water	 dispute	 between	Odisha	 and	 Chhattisgarh	 on	 agriculture,	 ecology,	 and	 interstate	

relations.	How	can	both	states	ensure	an	equitable	distribution	of	water	resources?	
3. What	are	the	key	challenges	in	resolving	interstate	water	disputes	in	India?	How	can	the	Inter-State	River	Water	Disputes	Act,	1956	be	

strengthened	to	address	these	challenges	more	effectively?	
4. Analyze	the	role	of	cooperative	federalism	in	resolving	water	disputes	between	states.	How	can	states	work	together	to	manage	shared	

river	resources	sustainably?	
5. What	is	the	significance	of	Article	262	of	the	Constitution	and	the	River	Boards	Act,	1956	in	resolving	interstate	water	disputes?	Discuss	

with	reference	to	the	Mahanadi	dispute.	
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Kopili River & National Waterway 57: Step Forward in Maritime Vision  
Syllabus	Mapping:	

✅	GS	Paper	II	–	Polity	and	Governance	
✅	GS	Paper	II	–	Infrastructure	and	Development	
✅	GS	Paper	III	–	Economic	Development,	Transport	and	Connectivity	
✅	GS	Paper	III	–	Environment	and	River	Ecosystem	Management	

Introduction: 
The	 operationalisation	 of	National	 Waterway	 57	 (NW	 57)	on	 the	Kopili	 River	marks	 a	
significant	 milestone	 in	Assam's	 water	 transport	 development.	 With	 successful	cargo	
trials	conducted,	this	development	is	in	line	with	the	government’s	broader	objectives	under	
the	Maritime	India	Vision	2030	and	the	PM	Gati	Shakti	initiative.	The	integration	of	Kopili	
River	into	the	National	Waterways	(NW)	network,	alongside	other	key	rivers	in	Assam	such	
as	 the	Brahmaputra	 (NW	 2),	Barak	 (NW	 16),	 and	Dhansiri	 (NW	 31),	 is	 expected	 to	
boost	inland	 water	 transport,	 enhance	trade	 connectivity,	 and	 promote	sustainable	
development	in	the	region.	

About the Kopili River: 
The	Kopili	 River	is	 an	 important	left-bank	 tributary	of	 the	Brahmaputra	 River,	 flowing	
through	the	northeastern	states	of	Meghalaya	and	Assam.	It	holds	immense	geographical	and	
ecological	significance:	

1. Geographical	Location:	
o The	 river	 originates	 from	 the	Saipong	 Reserve	 Forest	in	 the	southeastern	

region	 of	 Meghalaya,	 and	 flows	 through	 various	 regions	 of	Assam	before	
joining	the	Brahmaputra	River.	

2. Interstate	Nature:	
o As	an	interstate	river,	the	Kopili	River	passes	through	the	states	of	Meghalaya	and	Assam,	affecting	multiple	districts	and	regions	in	

both	states,	contributing	to	their	agriculture,	transportation,	and	local	economies.	
3. Ecological	and	Hydrological	Importance:	

o The	river	plays	a	significant	role	in	the	local	hydrology,	impacting	irrigation,	water	supply,	and	local	biodiversity,	while	also	being	integral	
to	the	river	ecosystem.	

Significance of Operationalising National Waterway 57: 
1. Boost	to	Inland	Water	Transport:	

o The	operationalisation	of	National	Waterway	57	(NW	57)	on	the	Kopili	River	is	a	part	of	the	government's	strategic	push	to	promote	
inland	water	transport	as	a	sustainable	alternative	to	road	and	rail	transport.	This	will	facilitate	the	movement	of	goods	and	reduce	
transportation	costs,	especially	for	bulk	commodities.	

2. Connection	with	Other	National	Waterways:	
o With	the	Kopili	River	now	a	part	of	the	national	waterways	network,	the	region	benefits	from	integrated	connectivity	between	four	

major	waterways	in	Assam:	
§ Brahmaputra	(NW	2)	
§ Barak	(NW	16)	
§ Dhansiri	(NW	31)	
§ Kopili	(NW	57)	

This	network	expansion	aims	to	enhance	logistical	efficiency,	making	Assam	a	key	player	in	India’s	inland	water	transport	landscape.	

3. Supporting	PM	Gati	Shakti	and	Maritime	India	Vision	2030:	
o The	integration	of	Kopili	River	into	the	national	waterways	system	supports	the	PM	Gati	Shakti	initiative,	which	aims	to	promote	multi-

modal	 connectivity.	This	 is	 aligned	with	 the	Maritime	 India	Vision	2030,	which	 seeks	 to	 increase	 the	 share	of	 inland	waterways	 in	
India’s	transportation	mix.	

4. Economic	and	Infrastructure	Development:	
o The	 operationalisation	 of	NW	57	 is	 expected	 to	stimulate	 economic	 growth	by	 facilitating	 easier	movement	 of	 goods,	 particularly	

agricultural	products,	minerals,	and	other	bulk	items	from	the	Northeast	to	different	parts	of	India.	
o The	improved	infrastructure	will	encourage	industrial	development,	attract	investment,	and	create	job	opportunities	in	the	region.	
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Challenges and Opportunities: 
1. Challenges:	

o Seasonal	Variability:	The	river	experiences	seasonal	fluctuations	in	water	levels,	which	can	impact	navigation	during	certain	months.	
o Ecological	Concerns:	The	increased	use	of	the	river	for	transportation	might	raise	concerns	related	to	ecosystem	disruption,	including	

water	quality	degradation,	riverbank	erosion,	and	biodiversity	loss.	
o Infrastructure	Limitations:	While	NW	57	is	operational,	ongoing	maintenance	and	upgrading	of	infrastructure	such	as	ports,	docks,	

and	cargo	terminals	will	be	essential	to	maintain	smooth	operations.	
2. Opportunities:	

o Sustainable	 Transportation:	Inland	 waterways,	 being	 more	environmentally	 friendly	compared	 to	 road	 or	 rail	 transport,	 offer	 a	
more	sustainable	mode	of	transportation.	

o Regional	Integration:	By	improving	connectivity	with	neighboring	regions,	Kopili	River	can	enhance	trade	links	with	Bangladesh	and	
other	countries	in	Southeast	Asia,	boosting	cross-border	trade	and	regional	cooperation.	

o Promotion	of	Eco-friendly	Tourism:	The	development	of	infrastructure	along	the	river	could	also	spur	eco-tourism	and	recreational	
activities,	contributing	to	local	economies.	

Conclusion and Future Prospects: 
The	 operationalisation	 of	National	 Waterway	 57	 (NW	 57)	on	 the	Kopili	 River	reflects	 India’s	 broader	 vision	 of	 modernizing	transportation	
infrastructure	and	promoting	sustainable	development	in	 the	northeast.	While	challenges	remain,	particularly	related	to	seasonal	variations	and	
ecological	sustainability,	the	expansion	of	the	national	waterways	network	is	expected	to	provide	significant	long-term	benefits	for	trade,	economic	
growth,	and	regional	integration.	

With	 the	 government’s	 emphasis	 on	PM	 Gati	 Shakti,	Maritime	 India	 Vision	 2030,	 and	sustainable	 development,	 the	 future	 looks	 promising	
for	inland	water	transport	in	Assam	and	beyond.	The	strategic	expansion	of	Kopili	River	into	this	network	could	provide	a	model	for	other	regions	
of	India	looking	to	enhance	their	water	transport	systems.	

Mains Questions: 
1. Discuss	the	significance	of	operationalising	National	Waterway	57	(NW	57)	on	the	Kopili	River.	How	does	it	contribute	to	India’s	inland	

water	transport	network?	
2. Evaluate	the	potential	benefits	and	challenges	of	integrating	the	Kopili	River	into	the	National	Waterways	network,	with	respect	to	

economic	development,	environmental	sustainability,	and	regional	integration.	
3. How	 does	 the	 operationalisation	 of	 National	Waterway	 57	 align	with	 India’s	Maritime	 India	 Vision	 2030	 and	 the	 PM	 Gati	 Shakti	

initiative?	Discuss	the	expected	impact	on	Northeast	India’s	infrastructure.	
4. What	are	the	ecological	concerns	associated	with	expanding	inland	water	transport	infrastructure	on	rivers	like	the	Kopili?	How	can	

these	concerns	be	addressed	sustainably?	
5. Examine	 the	 role	 of	 inland	 waterways	 in	 promoting	 sustainable	 transportation	 in	 India.	 How	 does	 this	 development	 impact	 the	

regional	trade	and	economy	of	Assam	and	Meghalaya?	

SC Ruling: Pollution Control Boards Can Impose Environmental Compensation	

Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	II	–	Laws	and	Policies	in	Environmental	Governance	
✅	GS	Paper	III	–	Sustainable	Development	and	Environmental	Protection	

Introduction: 
In	a	landmark	judgment,	the	Supreme	Court	of	India	has	ruled	that	Pollution	Control	Boards	(PCBs)	have	the	authority	to	impose	environmental	
compensation	(EC)	on	polluting	entities.	This	ruling,	made	in	the	case	of	Delhi	Pollution	Control	Committee	(DPCC)	VS	Lodhi	Property	Co.	Ltd.,	
overturned	 the	 previous	Delhi	 High	 Courtdecision,	 which	 had	 limited	 the	 imposition	 of	environmental	 compensation	to	 only	 the	 courts.	
The	environmental	compensation	system	operates	on	the	Polluter	Pays	Principle	(PPP),	which	holds	that	the	polluter	is	financially	responsible	for	
the	environmental	damage	caused	by	its	activities.	

Key Highlights of the Ruling: 
1. Statutory	Mandate	for	PCBs:	

o The	 Supreme	 Court	 clarified	 that	Pollution	 Control	 Boards	(PCBs)	 are	 empowered	 to	 impose	 penalties	 for	environmental	
compensation	under	 their	 statutory	 powers.	 Specifically,	 the	 ruling	 cites	Section	 33A	 of	 the	Water	 (Prevention	 and	 Control	 of	
Pollution)	Act,	1974,	 and	Section	31A	of	 the	Air	(Prevention	and	Control	of	Pollution)	Act,	1981,	which	authorize	PCBs	 to	 take	
punitive	action	for	violations	leading	to	environmental	harm.	

2. Polluter	Pays	Principle:	
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o According	to	the	Polluter	Pays	Principle,	it	is	the	responsibility	of	the	polluting	entity	to	bear	the	cost	of	the	environmental	damage	it	
causes.	However,	the	PCBs	cannot	impose	penalties	for	every	contravention	of	environmental	 laws;	they	are	authorized	to	do	so	only	
when	actual	 environmental	 harm	has	 been	 caused.	 This	 ruling	 reinforces	 the	 necessity	 of	 establishing	 a	direct	 link	between	
the	harm	and	the	penalty.	

3. Judicial	Precedents	on	Polluter	Pays	Principle:	
o In	the	case	of	Indian	Council	for	Enviro-Legal	Action	v.	UOI,	the	Supreme	Court	upheld	the	Polluter	Pays	Principle	and	asserted	that	

the	responsibility	 of	 repairing	 the	 environmental	 damage	lies	 with	 the	 offending	 industry.	 This	 principle	 aligns	 with	 the	 idea	
that	environmental	damage	should	be	rectified	by	those	who	caused	it,	rather	than	society	at	large.	

o The	Vellore	 Citizens’	 Welfare	 Forum	 v.	 Union	 of	 India	 (1996)	judgment	 also	 stressed	 that	 the	 liability	 for	environmental	
damage	includes	 both	compensatory	and	remedial	aspects.	Compensatory	liability	 involves	financial	 restitution,	
while	remedial	actions	involve	restoring	the	environment	to	its	original	state.	

4. Appropriate	Course	of	Action	for	PCBs:	
o The	ruling	provides	flexibility	for	the	PCBs,	allowing	them	to	decide	whether	a	penalty	should	be	imposed	on	a	polluting	entity	or	if	the	

situation	 demands	 immediate	restoration	of	 the	 environmental	 damage.	 The	 decision	 to	 apply	both	 punitive	 and	 corrective	
measures	lies	within	the	discretion	of	the	relevant	PCB.	

5. Preventive	Measures	and	Ex	Ante	Action:	
o The	Supreme	Court	also	recognized	that	preventive	measures,	or	ex	ante	actions,	should	be	undertaken	by	regulators	to	prevent	further	

environmental	 degradation.	 These	 measures	 aim	 to	 address	 potential	 harm	 before	 it	 occurs,	 ensuring	 that	 industries	 comply	 with	
environmental	standards	from	the	outset.	

Role of Pollution Control Boards (PCBs) in India: 
1. Central	Pollution	Control	Board	(CPCB):	

o The	CPCB	is	a	statutory	organization	under	the	Ministry	of	Environment,	Forest	and	Climate	Change	(MoEFCC).	It	was	established	
under	the	Water	(Prevention	and	Control	of	Pollution)	Act,	1974,	and	was	later	entrusted	with	powers	under	the	Air	(Prevention	
and	Control	of	Pollution)	Act,	1981.	

o Key	Functions:	
§ Prevention	of	air	and	water	pollution	at	the	national	level.	
§ Advising	the	Central	Government	on	policies	and	matters	related	to	pollution	control.	

2. State	Pollution	Control	Boards	(SPCBs):	
o State	 Pollution	 Control	 Boards	 (SPCBs)	are	 created	 under	 the	 same	 legislative	 frameworks	 as	 the	 CPCB.	 They	 are	 tasked	 with	

implementing	environmental	laws	and	regulations	within	their	respective	states.	
o Key	Functions:	

§ Supplementing	the	CPCB	in	enforcing	pollution	control	measures.	
§ Overseeing	the	monitoring	and	enforcement	of	environmental	standards	at	the	state	level.	
§ Issuing	environmental	clearances	and	monitoring	compliance	with	pollution	control	norms.	

Implications of the Supreme Court Ruling: 
1. Strengthening	Environmental	Governance:	

o The	ruling	strengthens	the	role	of	PCBs	in	enforcing	environmental	accountability.	It	provides	them	with	legal	backing	to	take	action	
independently,	ensuring	that	polluting	entities	are	held	financially	accountable	for	the	damage	they	cause	to	the	environment.	

2. Fostering	a	Sustainable	Industrial	Ecosystem:	
o By	empowering	PCBs	to	impose	environmental	compensation,	industries	are	incentivized	to	adopt	sustainable	practices.	This	is	likely	

to	encourage	businesses	to	 invest	 in	environment-friendly	technologies,	 reduce	emissions,	and	prevent	pollution,	aligning	with	the	
broader	goals	of	sustainable	development.	

3. Enhancing	Public	Participation	and	Awareness:	
o The	ruling	also	calls	for	greater	public	awareness	about	the	consequences	of	environmental	harm	and	the	polluter	pays	approach.	It	

encourages	 public	 participation	 in	 ensuring	 that	 environmental	 laws	 are	 adhered	 to	 and	 helps	 in	raising	 consciousness	about	 the	
importance	of	environmental	justice.	

4. Need	for	Comprehensive	Regulations:	
o While	 the	 ruling	empowers	PCBs	 to	 impose	environmental	 compensation,	 it	 also	highlights	 the	need	 for	adequate	data,	monitoring	

systems,	and	clear	guidelines	for	 the	 imposition	of	penalties.	 It	 is	essential	 for	regulators	 to	ensure	 that	 the	actions	of	 the	polluting	
entities	are	accurately	assessed	and	linked	to	the	compensation	required.	

Conclusion: 
The	Supreme	Court's	ruling	empowers	Pollution	Control	Boards	to	independently	impose	environmental	compensation,	reinforcing	the	Polluter	
Pays	Principle	in	India’s	environmental	governance	framework.	This	decision	has	the	potential	to	significantly	impact	how	industries	operate,	fostering	
a	more	responsible	and	sustainable	industrial	ecosystem.	With	the	PCBs	now	holding	the	power	to	act,	the	enforcement	of	environmental	laws	will	
likely	become	more	effective,	ensuring	greater	accountability	and	faster	restoration	of	environmental	damage.	
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Mains Questions: 
1. Discuss	the	significance	of	the	Supreme	Court's	ruling	on	the	imposition	of	environmental	compensation	by	Pollution	Control	Boards	

(PCBs).	How	does	it	reinforce	the	Polluter	Pays	Principle	in	environmental	governance?	
2. Explain	the	role	of	Pollution	Control	Boards	(PCBs)	in	managing	environmental	degradation.	How	can	the	imposition	of	environmental	

compensation	contribute	to	better	compliance	with	environmental	laws	in	India?	
3. What	are	the	challenges	in	implementing	the	Supreme	Court’s	ruling	on	environmental	compensation?	How	can	these	challenges	be	

addressed	to	enhance	environmental	protection?	
4. Analyze	the	concept	of	‘Polluter	Pays	Principle’	and	its	implications	for	sustainable	industrial	practices	in	India.	
5. What	role	does	preventive	action	play	 in	environmental	governance?	Discuss	the	 importance	of	preventive	measures	 in	managing	

pollution	and	mitigating	environmental	damage.	

GOVERNANCE	
ESG Recommendations by Parliamentary Standing Committee 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	II	–	Social	Justice	
✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	III	–	Environment	and	Sustainable	Development	

Introduction: 
The	Parliamentary	 Standing	 Committee	 on	 Finance	has	 released	 key	recommendations	aimed	 at	 improving	 the	Environmental,	 Social,	 and	
Governance	(ESG)	practices	 in	 India.	These	recommendations	come	 in	 light	of	 the	growing	emphasis	on	sustainable	business	practices	globally,	
alongside	 India’s	 efforts	 to	 strengthen	 its	 corporate	 governance	 framework.	 ESG	 refers	 to	 a	 set	 of	 standards	 used	 to	 evaluate	 a	
company’s	environmental	 impact,	social	 responsibility,	 and	governance	practices.	 These	 guidelines	 are	 increasingly	 important	 for	 investors,	
businesses,	and	regulators	to	ensure	ethical,	sustainable,	and	responsible	business	operations.	

Key Observations on ESG: 
1. Legal	Backing	and	Existing	Frameworks:	

o The	Companies	 Act,	 2013	does	 not	 explicitly	 mention	 ESG,	 but	 aspects	 of	 ESG	 have	 been	 implied	 through	 various	 provisions.	 For	
instance:	

§ Energy	Conservation	provisions	under	the	Act	focus	on	the	environmental	impact	of	companies.	
§ POSH	(Prevention	of	Sexual	Harassment)	Act	ensures	social	responsibility	by	safeguarding	the	rights	of	employees.	
§ Maternity	Benefit	provisions	ensure	social	well-being	and	support.	
§ The	Corporate	Social	Responsibility	(CSR)	framework	has	already	institutionalized	social	responsibility	in	businesses.	

2. Existing	Risks:	
o Greenwashing:	Companies	 sometimes	 claim	 to	 be	 environmentally	 responsible	 without	 making	 actual	 changes,	 a	 practice	 known	

as	greenwashing.	
o Inconsistent	Implementation:	There	is	a	lack	of	uniformity	in	ESG	practices	across	sectors,	leading	to	gaps	in	accountability.	
o Challenges	 for	 MSMEs:	Small	 and	Medium	 Enterprises	 (SMEs)	face	 difficulties	 in	adopting	 robust	 ESG	 practices,	 primarily	 due	

to	resource	constraints	and	lack	of	expertise.	

Key Recommendations by the Parliamentary Standing Committee: 
1. Dedicated	ESG	Oversight	Body:	

o The	 committee	 recommends	 the	 formation	 of	 a	dedicated	 body	 under	 the	 Ministry	 of	 Corporate	 Affairs	 (MCA)	to	 monitor	ESG	
disclosures.	This	body	would	be	responsible	for	ensuring	compliance	with	ESG	standards	and	introducing	penalties	for	non-compliance,	
including	penalties	for	greenwashing.	

2. Amendment	to	the	Companies	Act,	2013:	
o The	committee	calls	 for	amendments	to	the	Companies	Act	to	create	a	clear	legal	framework	for	 integrating	ESG	factors	 into	core	

business	strategies.	This	would	provide	a	more	structured	approach	to	ESG	implementation,	aligning	businesses	with	national	and	
international	sustainability	goals.	

3. Sector-Specific	Guidelines	for	MSMEs:	
o Given	the	unique	challenges	faced	by	Micro,	Small,	and	Medium	Enterprises	(MSMEs)	in	implementing	ESG	practices,	the	committee	

recommends	sector-specific	guidelines	and	targeted	support	to	help	these	businesses	adopt	sustainable	practices	without	facing	undue	
burden.	

4. Independent	ESG	Committees:	
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o The	committee	proposes	that	companies	establish	independent	ESG	committees,	similar	to	audit	committees,	to	ensure	the	effective	
implementation	and	monitoring	of	 ESG	 strategies.	 These	 committees	 would	 be	 tasked	 with	 reviewing	 ESG	 progress	 and	 making	
strategic	recommendations	for	improvements.	

5. Documentation	and	Reporting:	
o A	major	recommendation	is	to	dedicate	a	chapter	on	ESG	in	the	Ministry	of	Corporate	Affairs	Annual	Report,	starting	from	FY	2025-

26.	 This	 would	 allow	 for	regular	 monitoring	of	 progress	 and	 performance,	 creating	 a	 comprehensive	 public	 record	 of	 India’s	
commitment	to	sustainability.	

Other Similar Initiatives in India: 
1. Business	Responsibility	and	Sustainability	Reporting	(BRSR):	

o The	Securities	 and	 Exchange	 Board	 of	 India	 (SEBI)	has	 introduced	 the	Business	 Responsibility	 and	 Sustainability	 Reporting	
(BRSR)	framework,	which	mandates	that	the	top	1000	listed	companies	disclose	their	ESG	performance.	This	is	part	of	India’s	efforts	
to	standardize	ESG	disclosures	and	encourage	transparency	among	companies.	

2. BRSR	Core:	
o SEBI	also	 introduced	BRSR	Core,	 aimed	at	 addressing	greenwashing	and	ensuring	 that	 companies’	ESG	claims	are	substantiated	by	

clear	evidence.	This	framework	helps	regulators	and	stakeholders	assess	the	genuineness	of	ESG-related	claims	made	by	companies.	
3. National	Guidelines	on	Responsible	Business	Conduct	(NGRBCs):	

o The	Ministry	 of	 Corporate	 Affairs	released	 the	National	 Guidelines	 on	 Responsible	 Business	 Conduct	 (NGRBCs),	 providing	 a	
framework	 for	 businesses	 to	 operate	 in	 an	ethical	and	sustainable	manner.	 The	 guidelines	 focus	 on	 areas	 like	environmental	
sustainability,	human	rights,	and	anti-corruption	practices.	

4. Corporate	Social	Responsibility	(CSR):	
o Section	135	of	the	Companies	Act,	2013	mandates	that	companies	with	a	certain	turnover	and	net	profitspend	2%	of	their	average	

net	profit	of	the	last	three	years	on	CSR	activities.	This	has	institutionalized	the	idea	of	corporate	responsibility	and	sustainability	in	the	
Indian	business	landscape.	

Conclusion: 
The	recommendations	made	by	the	Parliamentary	Standing	Committee	on	Finance	represent	a	major	step	forward	in	strengthening	India’s	ESG	
framework	and	aligning	the	country	with	global	sustainability	goals.	By	addressing	key	challenges	such	as	greenwashing,	sector-specific	guidelines	
for	MSMEs,	and	the	need	for	an	independent	oversight	body,	these	reforms	will	enhance	the	integrity	and	effectiveness	of	ESG	practices	in	India.	
With	these	measures,	India	aims	to	foster	a	sustainable	business	environment,	promoting	responsible	corporate	governance	and	contributing	to	the	
country’s	long-term	environmental	and	social	development	goals.	

Mains Questions: 
1. Discuss	the	key	challenges	in	implementing	Environmental,	Social,	and	Governance	(ESG)	practices	in	India.	How	can	the	Parliamentary	

Standing	Committee	on	Finance’s	recommendations	address	these	challenges?	
2. What	is	the	Polluter	Pays	Principle,	and	how	does	it	relate	to	the	recommendations	made	by	the	Parliamentary	Standing	Committee	

on	Finance	regarding	Environmental,	Social,	and	Governance	(ESG)?	
3. Analyze	 the	role	of	sector-specific	guidelines	 in	promoting	 the	adoption	of	ESG	practices	among	MSMEs.	How	can	 these	guidelines	

facilitate	the	sustainable	growth	of	smaller	businesses?	
4. Evaluate	the	significance	of	the	Business	Responsibility	and	Sustainability	Reporting	(BRSR)	and	BRSR	Core	frameworks	in	addressing	

greenwashing	in	India.	How	effective	are	these	measures	in	ensuring	transparency?	
5. How	can	the	establishment	of	independent	ESG	committees	within	companies	help	in	improving	the	implementation	and	monitoring	

of	sustainability	strategies?	Discuss	the	potential	impact	on	corporate	governance.	

Coastal Shipping Bill, 2025 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance	and	Public	Policy	
✅	GS	Paper	III	–	Infrastructure	and	Economic	Development	
✅	GS	Paper	II	–	Transport	and	Logistics	

Introduction: 
The	Coastal	Shipping	Bill,	2025,	which	was	recently	cleared	by	Parliament,	aims	to	enhance	India’s	coastal	economyby	providing	a	modernized	
legal	 framework	for	 coastal	 shipping.	This	bill	 is	 a	 significant	 step	 towards	 reducing	 India’s	dependence	on	foreign	vessels	for	coastal	 shipping,	
thereby	promoting	self-reliance	and	boosting	the	domestic	shipping	industry.	The	proposed	bill	also	aligns	with	India’s	vision	to	become	a	global	
maritime	hub	and	enhance	its	maritime	infrastructure	and	logistics.	

Key Features of the Coastal Shipping Bill, 2025: 
1. Modernization	and	Simplification	of	Legal	Framework:	
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o The	Coastal	 Shipping	 Bill,	 2025	aims	 to	simplify	and	modernize	the	 legal	 framework	 that	 governs	coastal	 shipping.	 This	
includes	streamlining	regulations	and	removing	bureaucratic	bottlenecks	that	hinder	the	growth	of	India’s	coastal	shipping	sector.	

o The	bill	seeks	to	make	coastal	shipping	more	accessible,	efficient,	and	competitive,	allowing	for	easier	compliance	and	faster	decision-
making	in	the	sector.	

2. National	Coastal	and	Inland	Shipping	Strategic	Plan:	
o The	 bill	 proposes	 the	 creation	 of	 a	National	 Coastal	 and	 Inland	 Shipping	 Strategic	 Plan,	 which	 will	 provide	 a	long-term	

policy	and	infrastructure	roadmap	for	the	development	of	coastal	and	inland	shipping	in	India.	
o This	strategic	plan	is	designed	to	optimize	the	use	of	India’s	coastal	resources,	 improve	logistics	efficiency,	and	integrate	coastal	

shipping	with	other	forms	of	transport	like	railways	and	roadways	to	create	a	seamless	logistics	network.	
3. National	Database	for	Coastal	Shipping:	

o The	 bill	 proposes	 the	 establishment	 of	 a	National	 Database	 for	 Coastal	 Shipping	that	 will	 provide	real-time,	transparent	
data	on	shipping	 operations	and	infrastructure	 availability.	 This	 will	 serve	 as	 an	 important	 tool	 for	investors,	planners,	
and	policymakers	to	make	informed	decisions	and	improve	planning	for	future	infrastructure	developments	in	the	sector.	

4. Reduction	of	Dependence	on	Foreign	Vessels:	
o A	significant	objective	of	the	bill	is	to	reduce	India’s	reliance	on	foreign	vessels	for	coastal	shipping	operations.	By	encouraging	the	use	

of	domestic	vessels,	the	bill	aims	to	boost	India’s	shipping	industry,	enhance	employment	opportunities,	and	reduce	the	import	of	
foreign	vessels.	This	will	also	contribute	to	strengthening	India’s	maritime	security.	

Significance of the Coastal Shipping Bill, 2025: 
1. Boosting	the	Coastal	Economy:	

o The	bill	is	poised	to	significantly	enhance	India’s	coastal	economy	by	improving	shipping	efficiency,	expanding	port	capacities,	and	
facilitating	faster	 movement	 of	 goods	along	 India’s	 coastlines.	 This,	 in	 turn,	 will	 reduce	transportation	 costs	and	
improve	competitiveness	for	industries	dependent	on	shipping,	such	as	manufacturing,	agriculture,	and	fisheries.	

2. Promoting	Self-Reliance	and	National	Security:	
o By	 reducing	 dependence	 on	foreign	 vessels,	 the	 bill	 promotes	self-reliance	in	 the	shipping	 sector,	 supporting	 the	Atmanirbhar	

Bharat	vision.	This	is	also	crucial	from	a	national	security	perspective,	as	reliance	on	domestic	shipping	ensures	better	control	over	
India’s	maritime	operations	and	infrastructure.	

3. Environmental	Sustainability:	
o Coastal	 shipping	 is	 considered	 one	 of	 the	most	 environmentally	 sustainable	 modes	 of	 transport	due	 to	 its	 low	carbon	

footprint	compared	to	road	and	rail	transport.	By	promoting	coastal	shipping,	the	bill	aligns	with	India’s	climate	change	mitigation	
goals	and	the	Sustainable	Development	Goals	(SDGs),	particularly	SDG	13	(Climate	Action).	

4. Enhanced	Competitiveness	of	Indian	Ports:	
o The	focus	on	modernizing	the	legal	framework	and	improving	port	infrastructure	will	enhance	the	competitiveness	of	Indian	ports,	

making	 them	 more	 attractive	 to	 both	domestic	and	international	 shippingoperators.	 It	 will	 streamline	 the	regulatory	 processes,	
reduce	operational	delays,	and	improve	cargo	handling	efficiencies,	thereby	fostering	increased	trade	and	investment.	

Challenges and Implementation Considerations: 
1. Infrastructure	Development:	

o While	 the	 bill	 provides	 a	 roadmap	 for	 infrastructure	 development,	 the	 success	 of	 the	 initiative	 depends	 on	 the	timely	 execution	of	
projects	like	port	expansion,	improvement	of	hinterland	connectivity,	and	upgradation	of	coastal	shipping	infrastructure.	

2. Public-Private	Partnerships:	
o To	effectively	reduce	dependence	on	 foreign	vessels	and	ensure	robust	growth	 in	 the	sector,	 there	 is	a	need	to	 foster	public-private	

partnerships	in	 the	 shipping	 and	 port	 infrastructure	 domains.	 Collaboration	 between	 the	private	 sector,	government,	 and	state	
agencies	will	be	crucial	for	streamlining	operations	and	securing	adequate	funding	for	new	projects.	

3. Skilled	Workforce	Development:	
o With	 the	 growth	 of	 the	 coastal	 shipping	 sector,	 there	will	 be	 a	 demand	 for	 a	skilled	workforce	in	 areas	 such	 as	shipbuilding,	port	

management,	and	logistics.	Developing	the	necessary	human	capital	through	training	programs	and	educational	 institutions	will	be	
essential	to	meet	the	sector's	needs.	

Conclusion: 
The	Coastal	Shipping	Bill,	2025	marks	a	significant	step	towards	modernizing	India’s	maritime	sector	and	boosting	the	coastal	economy.	With	its	
focus	on	reducing	dependence	on	foreign	vessels,	enhancing	infrastructure,	and	promoting	self-reliance,	the	bill	aligns	with	India’s	broader	vision	
of	 becoming	 a	global	 maritime	 hub.	 By	 providing	 a	comprehensive	 framework	for	 the	coastal	 shipping	 sector,	 the	 bill	 aims	 to	 create	 a	
more	efficient,	competitive,	and	sustainable	shipping	ecosystem,	contributing	to	India’s	overall	economic	growth	and	regional	integration.	

Mains Questions: 
1. Discuss	the	significance	of	the	Coastal	Shipping	Bill,	2025	in	improving	India’s	coastal	economy.	How	does	it	align	with	the	country's	

goals	of	self-reliance	and	sustainability?	
2. Explain	the	key	features	of	the	Coastal	Shipping	Bill,	2025	and	assess	its	potential	impact	on	the	Indian	shipping	and	maritime	sector.	

What	are	the	challenges	in	its	implementation?	
3. How	can	the	National	Coastal	and	Inland	Shipping	Strategic	Plan	help	streamline	India's	coastal	shipping	infrastructure	and	reduce	the	

dependency	on	foreign	vessels?	Discuss	its	long-term	implications.	
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4. Analyze	the	role	of	coastal	shipping	in	reducing	transportation	costs	and	contributing	to	sustainable	development.	How	can	the	Coastal	
Shipping	Bill	contribute	to	India’s	green	economy?	

5. Evaluate	 the	 importance	 of	 establishing	 a	National	 Database	 for	 Coastal	 Shipping	and	 how	 it	 will	 aid	policy-making,	investment	
decisions,	and	infrastructure	development.	

Two Landmark Maritime Bills Passed	

Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	and	Polity	
✅	GS	Paper	III	–	Infrastructure	
✅	GS	Paper	III	–	Maritime	Security	and	Economy	
✅	GS	Paper	III	–	Environment	and	Pollution	Control	

Introduction: 
Two	 landmark	 maritime	 bills—‘Merchant	 Shipping	 Bill,	 2025’	and	‘Carriage	 of	 Goods	 by	 Sea	 Bill,	 2025’—have	 been	 passed	 in	 the	Indian	
Parliament.	 These	 bills	 mark	 a	major	 overhaul	of	 India’s	 maritime	 laws	 and	 align	 them	 with	international	 conventions	to	
promote	sustainability	and	enhance	business	efficiency.	While	the	Lok	Sabha	cleared	the	Merchant	Shipping	Bill,	2025,	the	Rajya	Sabha	passed	
the	Carriage	of	Goods	by	Sea	Bill,	2025.	The	passage	of	these	bills	signals	a	step	towards	modernizing	India’s	maritime	sector,	boosting	global	
trade	and	ensuring	environmental	protection	at	sea.	

Key Highlights of the Bills: 
1.	Merchant	Shipping	Bill,	2025	

The	Merchant	 Shipping	 Bill,	 2025	aims	 to	 replace	 the	Merchant	 Shipping	 Act,	 1958,	 with	 provisions	 that	 align	 India’s	 maritime	 laws	
with	international	conventions	such	as	MARPOL	(Marine	Pollution)	and	the	Wreck	Removal	Convention.	This	bill	focuses	on	modernizing	India's	
maritime	sector	and	promoting	international	trade	and	maritime	safety.	

1. Mandatory	Registration	for	all	Vessels:	
o The	 new	 law	 mandates	registration	 for	 all	 vessels,	 regardless	 of	 their	type	 of	 propulsion	or	weight,	 ensuring	 that	 every	 vessel	

operating	in	Indian	waters	complies	with	the	legal	framework.	
o Temporary	registration	provisions	are	also	introduced	for	vessels	meant	for	recycling,	ensuring	that	even	these	vessels	are	covered	

under	regulatory	standards.	
2. Expanded	Definition	of	Vessels:	

o The	definition	of	vessels	is	expanded	to	include	mobile	offshore	drilling	units,	submersibles,	and	non-displacement	crafts,	ensuring	
that	a	wide	range	of	vessels	are	regulated	under	the	new	law.	

3. Ownership	Criteria:	
o The	bill	relaxes	the	ownership	criteria,	allowing	vessels	to	be	partly	owned	by:	

§ Indian	citizens,	companies,	and	cooperative	societies	established	under	Indian	law.	
§ Overseas	Citizens	of	India	(OCIs),	broadening	the	scope	of	ownership	and	foreign	investment	in	India’s	maritime	sector.	

4. National	Shipping	Board	and	National	Welfare	Board	for	Seafarers:	
o The	bill	retains	provisions	for	the	National	Shipping	Board	and	National	Welfare	Board	for	Seafarers,	continuing	efforts	to	promote	

the	welfare	of	seafarers	and	improve	maritime	safety.	
5. Renaming	of	Director-General	of	Shipping:	

o The	Director-General	 of	 Shipping	is	 renamed	 as	 the	Director-General	 of	 Marine	 Administration,	 empowering	 the	 office	 to	
regulate	maritime	education	and	training	to	ensure	that	India’s	maritime	workforce	is	skilled	and	competent.	

6. Expanding	Seafarer	Agreements:	
o The	bill	expands	seafarer	agreements	to	include	more	parties	and	ensures	social	security	for	seafarers,	safeguarding	their	welfare,	and	

improving	working	conditions	at	sea.	
7. Pollution	Prevention	at	Sea:	

o The	bill	mandates	that	all	vessels,	irrespective	of	tonnage,	must	obtain	a	pollution	certificate.	This	step	is	in	line	with	global	standards	
and	aims	to	ensure	that	vessels	do	not	cause	environmental	harm	while	operating	in	Indian	waters.	

2.	Carriage	of	Goods	by	Sea	Bill,	2025	

The	Carriage	of	Goods	by	Sea	Bill,	2025	replaces	 the	Indian	Carriage	of	Goods	by	Sea	Act,	1925	and	adopts	 international	maritime	 standards,	
including	 the	Hague-Visby	 Rules	 (1924)	and	 its	 subsequent	 amendments.	 This	 bill	 seeks	 to	 modernize	 India’s	 approach	 to	maritime	
transport	and	cargo	handling	by	bringing	it	in	line	with	global	practices.	

1. Adoption	of	Hague-Visby	Rules:	
o The	 bill	 adopts	 the	Hague-Visby	 Rules	 (1924),	 which	 are	 a	 set	 of	 internationally	 accepted	maritime	 conventions	governing	

the	transportation	 of	 goods	 by	 sea.	 These	 rules	 provide	 a	 standardized	 framework	 for	cargo	 handling	and	liability	in	 maritime	
transport,	ensuring	smoother	trade	and	dispute	resolution.	

2. Role	of	Central	Government:	
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o The	 bill	 empowers	 the	Central	 Government	to	 issue	 directions	 and	 amend	 rules	 related	 to	Bills	 of	 Lading,	 a	 crucial	 document	 in	
maritime	trade	that	records	details	of	the	goods,	conditions,	and	destination	of	the	cargo	being	transported.	

3. Bills	of	Lading:	
o The	Bill	of	Lading	is	a	contract	between	the	shipper	and	the	carrier.	It	serves	as	a	receipt	for	the	cargo	and	evidence	of	the	contract	of	

carriage.	The	bill	clarifies	the	role	of	the	Central	Government	in	overseeing	and	updating	regulations	regarding	Bills	of	Lading,	ensuring	
smoother	documentation	and	trade	processes	in	maritime	transport.	

Significance of the Bills: 
1. Alignment	with	International	Conventions:	

o Both	 bills	 align	 India’s	maritime	 laws	with	international	 conventions,	 promoting	ease	 of	 doing	 business,	 improving	global	 trade	
relations,	and	enhancing	India's	position	in	the	international	maritime	industry.	

2. Modernization	of	Maritime	Sector:	
o The	 new	 provisions	 ensure	 that	 India’s	 maritime	 sector	 remains	 competitive	 and	efficient	by	 promoting	sustainability,	safety,	

and	technological	advancement	in	maritime	operations.	
3. Improved	Business	Environment:	

o The	 introduction	 of	streamlined	 processes	for	 the	registration	of	 vessels,	ownership	 flexibility,	 and	expanded	 liability	
regulations	creates	a	more	business-friendly	environment,	attracting	foreign	investments	and	increasing	India’s	participation	in	global	
maritime	trade.	

4. Environmental	Protection:	
o The	pollution	control	measures	under	the	Merchant	Shipping	Bill,	 including	mandatory	pollution	certificates	for	all	vessels,	reflect	

India’s	commitment	to	environmental	protection	and	adherence	to	global	marine	pollution	standards.	
5. Protection	of	Seafarers'	Rights:	

o The	expansion	of	seafarer	agreements	and	ensuring	social	security	for	seafarers	address	long-standing	issues	regarding	the	welfare	of	
the	maritime	workforce,	which	is	essential	for	maintaining	safe	and	sustainable	operations	at	sea.	

Challenges and Implementation: 
1. Effective	Implementation:	

o While	 these	 bills	 represent	 a	 significant	 step	 forward,	 their	 success	 will	 depend	 on	 effective	implementationand	enforcement	of	
regulations	across	the	diverse	and	vast	maritime	landscape	of	India.	

2. Training	and	Capacity	Building:	
o The	Director-General	of	Marine	Administration	will	need	to	invest	in	training	programs	and	capacity-building	initiatives	to	ensure	

that	Indian	seafarers	and	maritime	administrators	are	equipped	to	manage	the	evolving	maritime	landscape.	
3. Infrastructure	and	Technological	Upgrades:	

o Ensuring	 that	ports,	shipping	 companies,	 and	 other	 maritime	 stakeholders	 are	 equipped	 with	 the	
necessary	technology	and	infrastructure	to	comply	with	the	new	regulations	will	require	continued	investment.	

Conclusion: 
The	passage	of	the	Merchant	Shipping	Bill,	2025	and	the	Carriage	of	Goods	by	Sea	Bill,	2025	marks	a	pivotal	moment	in	India’s	maritime	sector.	
These	 landmark	 bills	 aim	 to	 align	 India’s	 maritime	 laws	 with	 international	 standards,	 promote	sustainable	 practices,	 and	 improve	business	
operations.	By	modernizing	India’s	maritime	regulations,	the	country	stands	to	enhance	its	position	as	a	major	player	in	global	maritime	trade	while	
ensuring	environmental	sustainabilityand	seafarer	welfare.	

Mains Questions: 
1. Discuss	the	key	provisions	of	the	Merchant	Shipping	Bill,	2025,	and	their	implications	for	India's	maritime	sector.	How	does	it	align	

with	international	conventions?	
2. Examine	 the	 significance	of	 the	Carriage	of	Goods	by	Sea	Bill,	 2025,	 in	promoting	 India's	 global	maritime	 trade.	What	 impact	will	

adopting	the	Hague-Visby	Rules	have	on	India's	shipping	industry?	
3. Analyze	the	role	of	the	Central	Government	in	regulating	Bills	of	Lading	under	the	Carriage	of	Goods	by	Sea	Bill.	How	will	this	improve	

India's	position	in	the	international	shipping	industry?	
4. Evaluate	the	potential	challenges	in	implementing	the	new	maritime	bills.	What	measures	can	be	taken	to	ensure	effective	enforcement	

of	these	regulations?	
5. How	 do	 the	 new	 provisions	 for	seafarer	 welfare	in	 the	 Merchant	 Shipping	 Bill	 reflect	 India’s	 commitment	 to	 improving	 working	

conditions	in	the	maritime	industry?	Discuss.	
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PMGSY Report by Standing Committee on Rural Development 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Polity,	and	Social	Justice	
✅	GS	Paper	II	–	Rural	Development	
✅	GS	Paper	II	–	Government	Schemes	and	Policies	

Introduction: 
The	Standing	 Committee	 on	 Rural	 Development	 and	 Panchayati	 Raj	has	 presented	 its	report	on	 the	Pradhan	 Mantri	 Gram	 Sadak	 Yojana	
(PMGSY),	 a	 flagship	 initiative	 launched	 in	2000.	 The	 scheme	 aims	 to	 provide	all-weather	 road	 connectivity	to	 rural	 areas,	 enhancing	 access	 to	
essential	services	and	improving	the	quality	of	life	for	rural	populations.	The	ongoing	phases	of	the	scheme,	including	the	upcoming	PMGSY-IV,	are	vital	
in	furthering	rural	development	and	fostering	inclusive	growth.	

About PMGSY: 
1. Launch	and	Objective:	

o The	Pradhan	 Mantri	 Gram	 Sadak	 Yojana	 (PMGSY)	was	 launched	 in	2000	as	 a	Centrally	 Sponsored	 Scheme	with	 the	 goal	 of	
providing	all-weather	road	connectivity	to	unconnected	rural	habitations.	The	primary	objective	is	to	improve	rural	infrastructure,	
making	it	easier	for	rural	residents	to	access	markets,	education,	healthcare,	and	other	essential	services.	

2. Phases	of	PMGSY:	
o The	scheme	is	being	implemented	in	multiple	phases:	

§ PMGSY-I:	Focused	on	connecting	unconnected	habitations	with	populations	of	500+	(in	plain	areas)	and	250+	(in	hilly,	tribal,	
and	desert	areas).	

§ PMGSY-II:	Aimed	at	upgrading	existing	rural	roads	to	all-weather	roads.	
§ PMGSY-III:	Focused	on	further	improving	and	strengthening	road	infrastructure	in	rural	areas.	
§ PMGSY-IV:	To	be	implemented	from	2024-25	to	2028-29,	this	phase	will	address	remaining	gaps	and	continue	improving	rural	

road	connectivity.	
3. Funding	Structure:	

o The	funding	for	PMGSY	is	shared	between	the	Central	Government	and	State	Governments	in	a	60:40	ratio,	with	the	Centre	bearing	
the	larger	portion	of	the	funding	to	ensure	faster	implementation.	

Significance of PMGSY: 
1. Improved	Rural	Connectivity:	

o The	success	of	PMGSY	has	been	instrumental	in	improving	connectivity	to	previously	isolated	villages.	All-weather	roads	enable	people	
to	travel	efficiently	throughout	the	year,	boosting	access	to	markets,	educational	institutions,	and	healthcare	services.	

2. Economic	Growth:	
o Improved	 road	 infrastructure	enhances	 the	 flow	 of	 goods	 and	 services,	 facilitating	economic	 growth	in	 rural	 areas.	 It	 helps	

in	connecting	rural	farmers	with	urban	markets,	ensuring	better	prices	for	their	produce	and	access	to	modern	farming	equipment.	
3. Social	Benefits:	

o The	scheme	has	had	positive	social	impacts,	especially	by	enhancing	women’s	mobility,	improving	child	education	(as	schools	become	
more	accessible),	and	enabling	better	healthcare	access,	especially	during	emergencies.	

Conclusion: 
The	PMGSY	has	been	a	landmark	initiative	in	India’s	efforts	to	improve	rural	infrastructure,	and	the	continued	focus	on	Phase	IV	will	further	enhance	
connectivity	and	contribute	 to	inclusive	growth.	The	Standing	Committee’s	reportwill	provide	valuable	recommendations	 for	strengthening	the	
scheme	and	ensuring	its	success	in	meeting	the	long-term	needs	of	rural	India.	

Mains Questions: 
1. Evaluate	 the	 significance	 of	 the	Pradhan	 Mantri	 Gram	 Sadak	 Yojana	 (PMGSY)	in	 improving	 rural	 infrastructure	 and	 promoting	

economic	development.	How	does	the	funding	mechanism	impact	its	implementation?	
2. Discuss	the	social	and	economic	benefits	of	PMGSY	for	rural	areas.	How	does	the	scheme	contribute	to	inclusive	growth	and	reduce	

regional	disparities?	
3. Examine	the	objectives	and	challenges	associated	with	the	PMGSY-IV	phase.	How	can	the	government	address	the	remaining	gaps	in	

rural	road	connectivity	during	this	phase?	
4. What	role	does	PMGSY	play	in	enhancing	rural	accessibility	and	connectivity?	Discuss	the	potential	challenges	in	its	implementation	

and	ways	to	overcome	them.	
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SSRP Report by Standing Committee on Coal, Mines & Steel 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Policies,	and	Government	Schemes	
✅	GS	Paper	III	–	Economic	Development	and	Industry	
✅	GS	Paper	II	–	Environmental	Sustainability	and	Circular	Economy	

Introduction: 
The	Standing	Committee	on	Coal,	Mines,	and	Steel	recently	 released	 its	report	on	 the	Steel	Scrap	Recycling	Policy	 (SSRP),	which	was	 initially	
notified	by	the	Ministry	of	Steel	(MoS)	in	2019.	The	policy	aims	to	establish	a	scientific	and	formal	framework	for	the	collection,	dismantling,	and	
processing	 of	steel	 scrap,	 thereby	 promoting	 a	circular	 economy.	 The	 report	 highlights	 several	challenges	faced	 in	 the	 steel	 scrap	 sector	 and	
presents	recommendations	for	 improving	 the	 policy's	 implementation,	 ensuring	 better	scrap	 management,	 and	 fostering	 a	 more	sustainable	
industrial	ecosystem.	

Key Objectives of the Steel Scrap Recycling Policy (SSRP): 
1. Promotion	of	Circular	Economy:	

o The	policy	is	aligned	with	the	principles	of	the	circular	economy,	focusing	on	the	6Rs:	Reduce,	Reuse,	Recycle,	Recover,	Redesign,	and	
Remanufacture.	These	principles	aim	to	enhance	the	sustainability	of	the	steel	industry	by	reducing	the	need	for	virgin	materials	and	
promoting	the	efficient	use	of	scrap	metal.	

2. Formalizing	Scrap	Collection	and	Processing:	
o SSRP	 seeks	 to	 encourage	 the	scientific	 collection,	dismantling,	 and	processing	of	end-of-life	 products	that	 are	 rich	 sources	

of	recyclable	 ferrous,	 non-ferrous,	 and	metallic	 scraps.	 This	 approach	 is	 designed	 to	 ensure	 that	 steel	 scrap	 is	 managed	 in	 an	
environmentally	responsible	manner.	

3. Treatment	of	Waste	Streams:	
o The	 policy	 also	 focuses	 on	 creating	 mechanisms	 for	 dealing	 with	waste	 streams	and	residues	generated	 during	

the	dismantling	and	shredding	processes,	ensuring	that	waste	management	is	integrated	into	the	recycling	process.	

Key Issues Highlighted and Relevant Recommendations: 
Issue	Highlighted	 Relevant	Recommendations	
Lack	 of	 comprehensive	
database	on	steel	scrap	sector	

-	 Develop	 a	robust	 database	for	 the	 sector,	 including	state-wise,	sector-wise,	imports,	 and	exports	data.	 -	
Create	 a	dedicated	 portal	with	 updated	 data	 on	generation,	usage,	policies,	 and	benefits.	 -	
Include	comparisons	with	other	countries	to	track	global	standards	and	trends.	

Absence	 of	 designated	 Nodal	
Ministry	 for	 steel	 scrap	
matters	

-	Designate	the	Ministry	of	Steel	as	the	nodal	agency	responsible	for	collecting,	compiling,	updating,	and	sharing	
all	steel	scrap	data.	

Lack	of	formal	scrap	markets	 -	 Implement	 a	roadmap	 to	 formalize	the	 informal	 scrap	 sector.	 -	Organize	 ‘Kabadiwallahs’and	 dismantlers	
into	cooperatives	to	provide	economic	and	social	benefits.	

Absence	 of	 Industry	 status	 to	
steel	scrap	recycling	sector	

-	Accord	‘Industry	status’	to	the	steel	scrap	recycling	sector	to	attract	domestic	and	foreign	investment,	create	
jobs,	and	foster	skill	development.	

Lack	of	skill	development	and	
certification	 for	 scrap	
workforce	

-	NSDC	(National	Skill	Development	Corporation)	should	launch	certification	courses	on	scrap	handling.	-	Train	
workforce	and	entrepreneurs	to	meet	the	demands	of	a	formalized	steel	scrap	sector.	

Use	 of	 obsolete	 technology	 in	
scrap	processing	centres	

-	Incentivize	the	adoption	of	modern	 technologies	 such	as	AI-powered	optical	sensors,	Blockchain	for	scrap	
traceability,	and	digital	platforms	to	connect	aggregators	with	steel	mills.	

Significance of SSRP and Recommendations: 
1. Boost	to	Circular	Economy	and	Sustainability:	

o The	Steel	Scrap	Recycling	Policy	promotes	a	sustainable	model	for	the	steel	industry,	where	scrap	recycling	reduces	the	need	for	new	
raw	materials	 and	minimizes	 environmental	 impacts.	 This	 aligns	with	 India's	 goals	 for	environmental	 sustainability	and	resource	
efficiency.	

2. Formalization	of	the	Scrap	Market:	
o Formalizing	the	scrap	sector	will	bring	significant	economic	benefits.	By	organizing	informal	scrap	collectors	into	cooperatives,	the	

policy	will	enable	better	market	access,	increase	fair	trade	opportunities,	and	improve	the	living	standards	of	those	involved	in	the	scrap	
sector.	

3. Skill	Development	and	Employment	Generation:	
o The	 focus	on	skill	development	will	create	new	opportunities	 for	employment	and	entrepreneurship,	particularly	 in	rural	and	semi-

urban	 areas	 where	 the	 recycling	 and	 scrap	 industries	 are	 largely	 informal.	 It	 will	 also	 contribute	 to	 creating	 a	 skilled	 workforce	
for	modern	scrap	processing	technologies.	

4. Modernizing	Scrap	Processing	Technologies:	
o The	 adoption	 of	AI-powered	 systems	and	Blockchain	 technology	for	scrap	 traceability	is	 crucial	 for	

improving	efficiency,	transparency,	and	quality	control	in	the	recycling	process.	It	will	help	streamline	operations	and	boost	the	overall	
productivity	of	the	recycling	sector.	
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5. Attracting	Investments:	
o Granting	the	industry	status	to	the	steel	scrap	recycling	sector	will	make	it	more	attractive	to	investors,	both	domestic	and	foreign.	

It	will	also	increase	the	sector's	potential	for	technology	innovation	and	research	development.	

Conclusion: 
The	Steel	Scrap	Recycling	Policy	(SSRP),	supported	by	the	recommendations	of	the	Standing	Committee	on	Coal,	Mines,	and	Steel,	 is	poised	to	
revolutionize	the	way	steel	scrap	is	managed	in	India.	By	addressing	key	challenges	such	as	the	lack	of	data,	the	absence	of	formal	markets,	and	the	
need	 for	skill	 development,	 the	 policy	 will	 contribute	 significantly	 to	 India's	circular	 economy	and	 sustainable	 industrial	 growth.	
The	recommendations	provided	 by	 the	 committee	 are	 crucial	 for	 ensuring	 the	 success	 of	 the	 SSRP,	 promoting	investment,	 and	 improving	
the	operational	efficiency	of	the	steel	scrap	recycling	sector.	

Mains Questions: 
1. What	are	the	key	features	of	the	Steel	Scrap	Recycling	Policy	(SSRP),	and	how	does	it	promote	sustainability	in	the	Indian	steel	industry?	

Discuss	the	challenges	highlighted	in	the	Standing	Committee’s	report.	
2. How	can	the	formalization	of	the	steel	scrap	market	contribute	to	the	economic	empowerment	of	informal	workers	and	enhance	the	

efficiency	of	the	recycling	sector?	
3. Evaluate	 the	 role	 of	 modern	 technologies	 like	AI	and	Blockchain	in	 enhancing	 the	 steel	 scrap	 recycling	 process.	 How	 can	 these	

technologies	improve	traceability	and	efficiency	in	the	sector?	
4. Discuss	the	importance	of	skill	development	and	certification	in	the	formalization	of	the	steel	scrap	recycling	sector.	How	can	this	

contribute	to	employment	generation	and	entrepreneurship?	
5. Analyze	 the	 need	 for	 granting	industry	 status	to	 the	 steel	 scrap	 recycling	 sector.	 How	 will	 this	 boost	investment,	job	 creation,	

and	technological	innovation?	

INTERNATIONAL	RELATIONS	
India-Philippines Strategic Partnership Plan (2025-29)	
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	II	–	Diplomacy	and	Bilateral	Relations	
✅	GS	Paper	II	–	Security	and	Defence	Cooperation	

Introduction: 
The	India-Philippines	Strategic	Partnership	Plan	of	Action	(2025–29)	was	signed	during	the	Philippines	President’s	visit	to	India,	marking	75	
years	of	 diplomatic	 ties	 between	 the	 two	 nations.	 This	 strengthened	 partnership	 is	 a	 continuation	 of	 India’s	Look	 East	 (1992)	and	Act	 East	
(2014)	Policies,	 which	 focus	 on	 enhancing	 engagement	 with	 Southeast	 Asia.	 The	 strategic	 collaboration	 aims	 to	 bolster	economic	 ties,	defence	
cooperation,	technological	exchange,	and	regional	security,	with	a	shared	focus	on	addressing	contemporary	challenges	in	the	Indo-Pacific	region.	

Key Highlights of the Visit: 
1. Agreements	Signed:	

o Mutual	Legal	Assistance	and	Transfer	of	Sentenced	Persons	agreements	were	signed,	strengthening	legal	cooperation	between	India	
and	the	Philippines.	

o Collaboration	agreements	in	Science,	Space,	and	Tourism	were	also	finalized,	promoting	technological	and	cultural	exchanges.	
o Pilot	Project	for	Sovereign	Data	Cloud	Infrastructure:	India	committed	to	supporting	the	Philippines	in	developing	a	Sovereign	Data	

Cloud,	which	will	enhance	the	country's	digital	infrastructure.	
o The	 Philippines	 was	 invited	 to	 join	 the	Information	 Fusion	 Centre–Indian	 Ocean	 Region	 (IFC-IOR),	 a	 platform	 aimed	 at	

fostering	maritime	security	and	regional	cooperation.	
2. Enhanced	Bilateral	Ties:	

o Philippines'	 invitation	to	 join	 the	IFC-IOR	reflects	 a	 shared	 commitment	 to	maritime	 security	in	 the	Indian	 Ocean	 Region,	 a	
strategically	important	area	with	growing	security	concerns	due	to	increasing	Chinese	influence.	
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Key Dimensions of India-Philippines Relations: 
1. Defence	Cooperation:	

o The	Philippines	is	 India’s	first	 foreign	 buyer	of	 the	BrahMos	 Missile,	 a	state-of-the-art	 supersonic	 cruise	 missile	system.	 This	
highlights	growing	defence	trade	and	the	Philippines’	strategic	focus	on	strengthening	its	military	capabilities.	

o In	2024,	 India	and	 the	Philippines	held	 their	 first	Track-1	Maritime	Dialogue	in	Manila,	 fostering	deeper	 cooperation	on	maritime	
security	in	the	Indo-Pacific.	

2. Economic	Engagement:	
o Bilateral	trade	between	India	and	the	Philippines	reached	$3.5	billion	in	the	fiscal	year	2023–24,	primarily	driven	by	the	ASEAN–India	

Free	Trade	Agreement.	The	two	nations	are	also	negotiating	a	Preferential	Trade	Agreement	(PTA),	which	will	further	boost	trade	
relations	and	economic	ties.	

o India’s	investments	in	the	Philippines’	technology	and	infrastructure	sectors	are	also	expected	to	increase	in	the	coming	years.	
3. Capacity	Building:	

o The	Indian	Technical	and	Economic	Cooperation	(ITEC)	program	continues	to	benefit	the	Philippines,	with	the	country	being	one	of	
the	major	 recipients	of	 India’s	 development	 assistance.	 This	 program	 supports	capacity	 building	and	human	 resource	
development	in	the	Philippines,	particularly	in	areas	such	as	public	administration,	education,	and	technical	training.	

4. People-to-People	Ties:	
o The	cultural	 exchange	 programme	was	 renewed	 for	 the	 period	2019–2023,	 reflecting	 the	 shared	 interest	 in	 fostering	 closer	 ties	

between	the	two	countries'	populations.	
o India	has	a	significant	diaspora	in	the	Philippines,	with	over	70,000	Indian	nationals	residing	in	the	country.	This	community	plays	a	

crucial	role	in	strengthening	bilateral	relations.	

Significance of the Deepening Strategic Relations: 
1. Shared	Indo-Pacific	Vision:	

o Both	India	and	the	Philippines	share	a	vision	for	a	free,	open,	and	rules-based	Indo-Pacific	region.	This	aligns	with	India’s	broader	
regional	policy	and	strategic	interests	in	maintaining	a	balance	of	power	in	the	face	of	rising	Chinese	assertiveness	in	the	region.	

o The	Philippines	plays	a	key	role	in	India’s	MAHASAGAR	Vision,	which	aims	at	strengthening	India’s	maritime	presence	and	ensuring	
regional	stability.	

2. Countering	China’s	Assertiveness:	
o The	2016	 arbitration	 ruling	in	 the	South	 China	 Sea	case,	 which	 affirmed	 the	Philippines’	 Exclusive	 Economic	 Zone	 (EEZ)	and	

rejected	China’s	claims,	has	 further	solidified	 the	strategic	partnership	between	 India	and	the	Philippines.	By	aligning	with	 India,	 the	
Philippines	gains	a	credible	balancing	partner	to	counter	China’s	growing	influence	in	the	region.	

o The	two	countries	aim	to	collaborate	closely	to	promote	a	rules-based	international	order,	especially	in	the	South	China	Sea	and	other	
contested	maritime	zones.	

3. Reshaping	Multilateral	Institutions:	
o Both	 India	 and	 the	 Philippines	 seek	reforms	 in	 global	 governance	to	 better	 address	 21st-century	 challenges	 such	 as	climate	

change,	technology	 development,	 and	global	 inequality.	 Their	 growing	 cooperation	 reflects	 a	 shared	 commitment	 to	 shaping	
multilateral	institutions	that	are	better	equipped	to	handle	modern-day	challenges.	

4. Strategic	Ties	with	India	as	a	Balancing	Partner:	
o India’s	deepening	relationship	with	the	Philippines	allows	the	country	to	diversify	its	foreign	partnershipsand	reduce	its	dependence	

on	any	single	country,	especially	in	the	context	of	China’s	increasing	military	and	economic	influence	in	the	region.	

Conclusion: 
The	India-Philippines	Strategic	Partnership	Plan	of	Action	(2025–29)	is	a	significant	milestone	in	the	bilateral	relations	between	the	two	countries.	
With	a	focus	on	defence	cooperation,	economic	engagement,	capacity	building,	and	maritime	security,	 this	partnership	is	poised	to	strengthen	
India’s	 influence	 in	 the	Indo-Pacific	 region.	 By	working	 together	 on	 strategic	 issues	 like	South	China	Sea	 security,	global	 governance	 reforms,	
and	technological	 innovation,	 India	 and	 the	 Philippines	 are	 setting	 a	 strong	 foundation	 for	 a	long-term	 partnership	based	 on	shared	
values	and	mutual	interests.	

Mains Questions: 
1. Discuss	 the	 significance	of	 the	 India-Philippines	Strategic	Partnership	Plan	of	Action	 (2025–29).	How	does	 it	 contribute	 to	 India’s	

geopolitical	and	economic	interests	in	the	Indo-Pacific	region?	
2. Explain	the	importance	of	India-Philippines	cooperation	in	countering	China’s	growing	influence	in	the	Indo-Pacific	region.	How	does	

this	strategic	partnership	help	maintain	a	balance	of	power	in	the	region?	
3. Assess	the	role	of	defence	cooperation	in	India-Philippines	relations.	How	does	the	purchase	of	BrahMos	missiles	by	the	Philippines	

reflect	growing	bilateral	defence	ties?	
4. Evaluate	 the	 impact	 of	 the	 India-Philippines	 economic	 engagement,	 particularly	 in	 the	 context	 of	 the	 ASEAN-India	 Free	 Trade	

Agreement	and	the	ongoing	discussions	for	a	Preferential	Trade	Agreement	(PTA).	
5. Discuss	the	importance	of	people-to-people	ties	in	strengthening	India-Philippines	relations.	How	can	the	Indian	diaspora	contribute	

to	the	deepening	of	these	ties?	
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Russia Ends INF Treaty Commitment 
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	II	–	Nuclear	Arms	Control	and	Disarmament	
✅	GS	Paper	III	–	Security	and	Strategic	Issues	
✅	GS	Paper	II	–	Global	Governance	and	Diplomacy	

Introduction: 
In	a	significant	move,	**Russia	has	officially	ended	its	commitment	to	the	1987	Intermediate-Range	Nuclear	Forces	(INF)	Treaty,	citing	recent	actions	
by	the	United	States,	 including	the	repositioning	of	two	nuclear	submarines	closer	to	Russian	shores	and	the	deployment	of	 the	Typhon	missile	
system	in	the	Philippines.	The	INF	Treaty,	a	historic	agreement	between	the	United	States	and	the	Soviet	Union,	had	played	a	crucial	role	in	limiting	
the	development	and	deployment	of	ground-launched	ballistic	and	cruise	missiles,	reducing	the	risk	of	nuclear	conflict	during	the	Cold	War.	However,	
following	the	US	withdrawal	from	the	treaty	 in	2019,	Russia's	official	exit	represents	a	 further	escalation	in	the	breakdown	of	global	arms	control	
frameworks	and	an	increasing	risk	of	nuclear	proliferation.	

About the INF Treaty: 
1. Background	and	Signing:	

o The	INF	 Treaty	was	 signed	 in	1987	between	 the	United	 States	and	 the	Soviet	 Union	under	 the	 leadership	 of	President	 Ronald	
Reagan	and	Mikhail	 Gorbachev.	 The	 treaty	 aimed	 to	eliminate	all	ground-launched	 ballistic	 missiles	 (GLBMs)	and	cruise	
missiles	with	ranges	between	500	to	5,500	kilometers.	

o The	INF	Treaty	was	a	pioneering	agreement	as	it	was	the	first	nuclear	arms	control	treaty	that	sought	to	eliminate	an	entire	class	of	
nuclear	weapons.	 It	also	allowed	 for	on-site	 inspections	and	verification	measures,	promoting	greater	transparency	between	 the	
superpowers.	

2. Key	Provisions:	
o The	treaty	required	both	nations	to	destroy	all	existing	missiles	of	the	covered	range,	thereby	removing	the	threat	of	intermediate-

range	nuclear	weapons	being	used	in	conflict.	
o It	effectively	reduced	the	risk	of	nuclear	war	in	Europe,	where	such	missiles	were	often	stationed,	by	promoting	arms	reductions	and	

easing	the	nuclear	arms	race	in	the	region.	
3. Weakened	and	Collapse	of	the	Treaty:	

o The	 treaty	 had	 already	weakened	 significantly	 after	 the	United	 States	withdrew	 from	 the	 agreement	 in	2019,	 accusing	Russia	 of	
violating	the	terms	of	the	treaty	by	deploying	new	missile	systems	in	violation	of	its	provisions.	

o With	Russia’s	decision	to	officially	exit	the	treaty	in	2025,	the	framework	that	helped	manage	intermediate-range	nuclear	weapons	has	
effectively	collapsed,	raising	significant	concerns	about	the	future	of	nuclear	arms	control.	

Implications of the Breakdown of the INF Treaty: 
1. Erosion	of	Trust	in	Arms	Control	Frameworks:	

o The	collapse	 of	 the	 INF	 Treaty	signals	 a	 further	 erosion	 of	 trust	 between	major	nuclear	 powers,	 particularly	 between	 the	United	
States	and	Russia.	 Without	 such	 treaties,	 it	 becomes	 harder	 to	verify	 arms	 reductionsand	 ensure	transparency	in	 global	 military	
capabilities,	fueling	global	insecurity.	

o The	breakdown	of	such	frameworks	hampers	efforts	to	build	consensus	for	future	nuclear	disarmamentagreements	and	may	lead	to	an	
acceleration	of	nuclear	arms	modernization	by	both	superpowers.	

2. Impact	on	Nuclear	Disarmament:	
o The	 exit	 from	 the	 INF	 Treaty	 represents	 a	setback	 to	 nuclear	 disarmament	initiatives,	 with	 major	 nuclear	 powers	 prioritizing	

the	modernization	of	 their	nuclear	arsenals	rather	 than	pursuing	disarmament	goals.	Non-nuclear	states	may	now	reconsider	 their	
commitments	to	non-proliferation	as	global	instabilityincreases.	

o The	non-proliferation	 regime	could	 also	 be	 jeopardized	 as	 other	 nations	 might	 feel	 compelled	 to	 develop	 their	 own	nuclear	
capabilities	or	weapons	systems	in	response	to	the	changing	security	dynamics.	

3. Return	to	Cold	War-era	Dynamics:	
o The	termination	of	the	INF	Treaty	could	be	seen	as	a	return	to	the	Cold	War-era	tensions	between	the	United	States	and	Russia.	The	

fear	of	a	new	missile	crisis,	particularly	in	Europe,	looms	large,	as	both	countries	may	now	deploy	intermediate-range	missiles	in	the	
region,	escalating	the	risk	of	an	arms	race.	

o Increased	 deployment	 of	nuclear	 missiles	in	 Europe	 could	 heighten	 the	 risk	 of	miscalculation,	 potentially	 leading	 to	 a	nuclear	
conflict	over	minor	security	incidents.	

4. Rising	Security	Risk:	
o The	deployment	 of	 intermediate-range	missiles	shortens	 the	 time	 it	 takes	 for	missiles	 to	 reach	 their	 targets,	 thus	 increasing	 the	

chances	of	a	nuclear	confrontation	over	a	false	alarm	or	misinterpretation	of	military	movements.	
o This	 reduces	 the	reaction	 time	of	 nations	 and	 heightens	 the	 risk	 of	escalating	 conflicts	due	 to	 misunderstandings	 or	 technical	

malfunctions.	
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Key Nuclear Arms Control Agreements: 
1. Treaty	on	the	Non-Proliferation	of	Nuclear	Weapons	(NPT):	

o The	NPT,	which	came	into	force	in	1970,	aims	to	prevent	the	spread	of	nuclear	weapons	and	weapons	technology,	promote	the	peaceful	
use	of	nuclear	energy,	and	further	the	goal	of	nuclear	disarmament.	

2. Strategic	Offensive	Reductions	Treaty	(SORT):	
o The	2002	 SORT	was	 a	bilateral	 agreement	between	 the	US	 and	 Russia,	 aimed	 at	 reducing	 the	 number	 of	strategic	 nuclear	

warheads	deployed	by	both	countries.	While	it	helped	reduce	nuclear	stockpiles,	it	was	criticized	for	its	lack	of	verification	mechanisms.	
3. New	Strategic	Arms	Reduction	Treaty	(New	START):	

o New	START,	signed	in	2010,	is	another	key	bilateral	agreement	between	the	US	and	Russia	that	limits	the	number	of	strategic	nuclear	
warheads	each	country	can	possess.	It	includes	verification	measures	to	ensure	compliance	with	the	treaty.	

4. Treaty	on	the	Prohibition	of	Nuclear	Weapons	(TPNW):	
o Adopted	by	the	UN	in	2017,	the	TPNW	seeks	to	eliminate	nuclear	weapons	worldwide.	However,	major	nuclear	powers,	including	the	

US,	Russia,	and	China,	have	not	signed	the	treaty,	emphasizing	the	challenges	in	achieving	global	disarmament.	

Conclusion: 
The	end	of	the	INF	Treaty	by	Russia	marks	a	significant	shift	in	the	global	arms	control	landscape,	intensifying	nuclear	tensions	and	raising	concerns	
about	the	future	of	disarmament	and	global	security.	The	breakdown	of	this	key	treaty	is	a	stark	reminder	of	the	challenges	in	maintaining	nuclear	
peace	and	 the	 necessity	 for	international	 cooperation	in	 arms	 control.	 Moving	 forward,	 it	 will	 be	 crucial	 for	 the	 international	 community	 to	
pursue	diplomatic	 engagement	and	work	 towards	reinvigorating	multilateral	 frameworks	for	nuclear	 non-proliferation	and	disarmament	to	
ensure	a	safer	future.	

Mains Questions: 
1. Discuss	the	significance	of	the	breakdown	of	the	INF	Treaty	in	the	context	of	global	nuclear	arms	control.	How	does	it	affect	future	

disarmament	efforts?	
2. Evaluate	the	implications	of	Russia’s	exit	from	the	INF	Treaty	on	the	security	dynamics	in	Europe	and	the	broader	Indo-Pacific	region.	
3. What	role	do	arms	control	agreements	like	the	INF	Treaty	and	New	START	play	in	preventing	nuclear	proliferation?	How	effective	are	

these	agreements	in	the	current	geopolitical	climate?	
4. Analyze	the	return	of	Cold	War-era	tensions	due	to	the	collapse	of	the	INF	Treaty.	What	are	the	potential	risks	of	renewed	nuclear	arms	

races?	
5. How	does	 the	 termination	of	 the	 INF	Treaty	affect	non-nuclear	weapon	states	and	 their	 commitments	 to	 the	NPT	and	global	non-

proliferation	efforts?	

ISA 30th Session: Deep Seabed Governance 
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	II	–	Global	Governance	and	Institutions	
✅	GS	Paper	II	–	Sustainable	Development	

Introduction: 
The	International	Seabed	Authority	(ISA)	successfully	concluded	its	landmark	30th	session	of	the	ISA	Assembly,	marking	a	significant	milestone	in	
the	governance	of	deep	seabed	resources	under	 the	United	Nations	Convention	on	 the	Law	of	 the	Sea	 (UNCLOS).	 This	 session	 coincided	with	
the	30th	 commemoration	 of	 ISA's	 establishment,	 which	 operates	 as	 a	 key	 body	 for	managing	mineral	 resources	beyond	 national	 jurisdiction.	
The	ISA	continues	to	play	a	crucial	role	in	ensuring	the	sustainable	and	equitable	use	of	deep	seabed	resources,	such	as	minerals,	for	the	benefit	of	
humankind,	particularly	in	the	context	of	growing	interest	in	seabed	mining.	

Key Decisions at the 30th Session: 
1. Progress	on	Common	Heritage	Fund:	

o A	key	achievement	at	 the	 session	was	 the	progress	on	 the	development	of	 the	Common	Heritage	Fund.	 This	 fund	 is	designed	as	
a	financial	 toolbox	aimed	 at	 supporting	sustainability,	capacity-building,	 and	equitable	 benefit-sharing	for	 countries	 and	
communities	affected	by	deep-sea	mining.	The	goal	is	to	ensure	that	the	benefits	derived	from	seabed	resources	are	fairly	distributed	to	
all,	especially	developing	nations,	and	that	mining	activities	do	not	negatively	impact	the	environment.	

2. Operationalization	of	the	Economic	Planning	Commission:	
o The	Economic	 Planning	 Commission	was	 operationalized	 to	 assess	 the	economic	 impacts	of	 seabed	 mining.	 This	 body	 will	 also	

recommend	mitigation	measures	to	ensure	that	the	economic	and	environmental	effects	of	mining	operations	are	adequately	managed.	
The	 Commission’s	 establishment	 is	 a	 step	 towards	 more	responsible	 governance	and	regulation	of	 the	 emerging	 seabed	 mining	
industry.	

3. Adoption	of	International	Deep	Seabed	Day	(November	1):	
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o The	ISA	 Assembly	also	adopted	 November	 1	as	 the	International	 Deep	 Seabed	 Day.	 This	 day	 will	 be	 dedicated	 to	 raising	global	
awareness	about	 the	 importance	 of	 the	deep	 seabed	 ecosystem,	 the	 challenges	 of	 its	 governance,	 and	 the	 need	 for	sustainable	
management	of	its	resources.	

About the International Seabed Authority (ISA): 
1. Role	and	Functions:	

o ISA	is	responsible	for	managing	the	mineral	resources	of	the	seabed	beyond	national	jurisdiction,	which	covers	approximately	54%	of	
the	world’s	oceans.	It	is	the	world’s	only	international	body	dedicated	to	regulating	and	managing	activities	related	to	the	deep	seabed,	
including	the	exploration	and	exploitation	of	seabed	mineral	resources.	

o ISA	was	established	under	UNCLOS	and	operates	in	accordance	with	its	1994	Part	XI	Implementing	Agreement,	which	aims	to	balance	
the	need	for	mineral	exploitation	with	the	principles	of	environmental	protection,	sustainability,	and	equitable	benefit-sharing.	

2. Headquarters	and	Membership:	
o The	ISA	headquarters	is	located	in	Kingston,	Jamaica.	
o As	of	2025,	the	ISA	has	170	members,	including	169	states	and	the	European	Union	(EU).	All	UNCLOSparties	are	members	of	the	ISA,	

emphasizing	the	global	nature	of	the	deep	seabed	governance	system.	
3. Main	Objective:	

o The	 primary	 objective	 of	 the	 ISA	 is	 to	 ensure	 that	 all	economic	 activities	in	 the	international	 seabed	 area,	 including	mining,	
are	regulated	and	responsibly	 managed.	 This	 includes	 creating	legal	 frameworks,	 ensuring	environmental	 protection,	 and	
guaranteeing	that	seabed	resources	are	used	for	the	benefit	of	humanity	as	a	whole.	

Recent Initiatives of ISA: 
1. Deep-Sea	Biobank	Initiative	(DBI)	2025:	

o The	Deep-Sea	 Biobank	 Initiative	 (DBI)	aims	 to	 enhance	global	 access	to	deep-sea	 biological	 samples	and	genetic	 data	from	 the	
international	seabed	area.	This	initiative	will	establish	a	global	repository	of	deep-sea	biological	samples,	which	will	be	made	available	
for	research	and	capacity-development	activities.	This	effort	supports	the	long-term	goal	of	ensuring	scientific	research	into	deep-sea	
ecosystems	and	developing	sustainable	management	practices	for	these	resources.	

2. AREA2030:	
o AREA2030	is	 an	 initiative	 to	 facilitate	 the	high-resolution	 mapping	of	 the	 international	 seabed	 area	 by	2030.	 This	 project	 will	

provide	detailed	 data	on	 the	 composition	 and	 distribution	 of	 deep-sea	 ecosystems,	 enabling	 more	 informed	 decision-making	
regarding	mining	activities	and	environmental	protections	in	the	deep	seabed.	

3. Sustainable	Seabed	Knowledge	Initiative	(SSKI):	
o The	Sustainable	 Seabed	 Knowledge	 Initiative	 (SSKI)	aims	 to	 strengthen	 the	 scientific	 foundation	 for	 the	

effective	protection	and	management	of	 the	 deep-sea	 environment.	 This	 initiative	 will	 foster	collaborationbetween	 international	
scientific	communities	and	policymakers	to	ensure	that	seabed	exploration	and	exploitation	are	carried	out	in	an	environmentally	
responsible	manner.	

Implications of ISA’s Work: 
1. Global	Governance	of	Seabed	Resources:	

o The	ISA	plays	 a	 critical	 role	 in	 ensuring	 that	 the	 exploitation	 of	 deep-sea	 resources	 does	 not	 come	 at	 the	 cost	 of	environmental	
degradation	or	inequitable	resource	distribution.	The	principles	of	the	Common	Heritage	of	Mankind,	enshrined	in	UNCLOS,	ensure	
that	 the	 benefits	 of	 seabed	mining	 are	 shared	 globally,	 especially	with	 developing	 nations	 that	may	 not	 have	 direct	 access	 to	 these	
resources.	

2. Environmental	Protection:	
o As	deep-sea	mining	becomes	increasingly	viable	with	technological	advancements,	the	ISA’s	regulatory	role	becomes	more	important	

in	 mitigating	 the	environmental	 risks	posed	 by	 seabed	 extraction.	Deep-sea	 ecosystems	are	 poorly	 understood,	 and	 the	 risk	
of	irreversible	 damage	from	 mining	 activities	 is	 high.	 The	DBI	and	SSKI	are	 initiatives	 aimed	 at	 generating	 critical	scientific	
knowledge	that	will	enable	environmentally	sustainable	mining	practices.	

3. Capacity	Building	and	Research:	
o The	ISA’s	 initiatives	in	 capacity-building	 and	 research,	 such	 as	DBI	and	AREA2030,	 help	 to	bridge	 knowledge	 gaps	and	 equip	

developing	 countries	 with	 the	 tools	 they	 need	 to	 participate	 in	seabed	 governance	and	scientific	 research.	 This	 will	 lead	 to	
more	inclusive	decision-making	and	ensure	that	global	challenges	like	climate	change	and	biodiversity	 loss	are	considered	 in	 the	
governance	of	seabed	resources.	

Conclusion: 
The	30th	session	of	the	International	Seabed	Authority	(ISA)	marked	a	crucial	step	towards	the	sustainable	and	equitable	management	of	the	
world's	deep	seabed	resources.	With	initiatives	like	the	Common	Heritage	Fund,	Deep-Sea	Biobank	Initiative,	and	AREA2030,	the	ISA	is	playing	a	
pivotal	role	in	ensuring	that	seabed	mining	and	exploration	are	conducted	responsibly	and	with	a	focus	on	global	benefit.	As	the	world	grapples	with	
the	challenges	of	environmental	degradation,	climate	change,	and	inequitable	resource	distribution,	the	ISA's	work	remains	central	to	ensuring	
the	long-term	sustainability	of	the	deep-sea	environment	and	its	resources.	
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Mains Questions: 
1. Discuss	 the	 role	 of	 the	 International	 Seabed	Authority	 (ISA)	 in	 the	 governance	of	 deep	 seabed	 resources.	How	does	 it	 ensure	 the	

responsible	use	of	these	resources	for	the	benefit	of	all?	
2. What	are	the	potential	environmental	risks	of	deep-sea	mining,	and	how	does	the	International	Seabed	Authority	(ISA)	address	these	

challenges	through	its	initiatives?	
3. Evaluate	the	significance	of	the	Deep-Sea	Biobank	Initiative	(DBI)	and	AREA2030	in	fostering	global	collaboration	for	the	protection	

and	management	of	deep-sea	ecosystems.	
4. What	does	the	concept	of	‘Common	Heritage	of	Mankind’	mean	in	the	context	of	seabed	mining,	and	how	does	it	influence	the	ISA’s	

work?	
5. Analyze	the	strategic	and	environmental	importance	of	the	International	Seabed	Authority’s	(ISA)	regulatory	framework	in	the	context	

of	increasing	interest	in	seabed	mining.	

India’s Minister Calls for Fair Global Order at BIMSTEC 
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	II	–	Global	Governance	
✅	GS	Paper	II	–	Regional	Cooperation	and	Integration	
✅	GS	Paper	III	–	International	Trade	and	Economic	Policies	

Introduction: 
At	the	First	BIMSTEC	Traditional	Music	Festival,	India’s	External	Affairs	Minister	emphasized	the	need	for	a	fair	and	representative	global	order,	
advocating	for	a	world	that	 is	not	dominated	by	a	few.	This	statement	comes	at	a	time	when	India	faces	economic	tensions,	particularly	following	
the	U.S.	announcement	of	a	25%	reciprocal	tariff	on	India.	The	Minister's	remarks	also	address	the	imbalances	in	global	governance,	which	often	
leave	developing	countries	and	the	Global	South	underrepresented	in	major	international	institutions.	

Non-Representative Global Order: 
1. U.S.	Hegemony	and	the	Global	Liberal	Order:	

o Since	World	War	 II,	 the	U.S.	 hegemony	has	 played	 a	 pivotal	 role	 in	 shaping	 the	global	 liberal	 order,	 which	 promoted	 free	 trade,	
democracy,	and	multilateralism.	

o However,	in	recent	decades,	there	has	been	a	relative	decline	in	U.S.	dominance,	due	to	several	factors:	
§ Economic	competition	from	rising	powers	like	China.	
§ Strategic	overreach,	as	seen	in	the	wars	in	Afghanistan	and	Iraq,	which	drained	U.S.	resources	and	influence.	
§ Withdrawal	from	multilateral	institutions,	such	as	the	Paris	Climate	Agreement	and	the	World	Health	Organization	(WHO),	

which	undermines	global	cooperation.	
2. Trade	as	an	Instrument	of	Geopolitical	Power:	

o Tariff	 policies	of	 developed	 countries,	 such	 as	 the	EU's	 carbon	 tax	and	economic	 sanctions,	 have	 increasingly	 become	tools	 of	
geopolitical	influence.	The	U.S.	tariffs	imposed	on	India	are	an	example	of	how	trade	can	be	used	as	a	leverage	in	diplomatic	and	strategic	
negotiations.	

o These	policies	often	disproportionately	affect	developing	nations,	limiting	their	economic	potential	and	deepening	inequality	in	global	
trade.	

3. Unequal	Representation	in	Global	Institutions:	
o Global	 institutions	such	 as	 the	United	 Nations	 Security	 Council	 (UNSC)	and	 the	World	 Bank	continue	 to	 exhibit	 a	lack	 of	

representation	from	 the	Global	 South.	 For	 example,	 countries	 like	India,	which	 represent	 large	 sections	 of	 the	world’s	 population,	
are	underrepresented	in	key	decision-making	bodies.	

o This	disparity	in	representation	has	led	to	a	disconnected	global	order	where	the	interests	of	developing	countries	are	often	sidelined	
in	favor	of	developed	nations.	

4. Ineffective	Multilateralism:	
o Powerful	 nations,	 particularly	 the	U.S.,	 have	 frequently	 bypassed	multilateral	 forums	such	 as	 the	UN	and	WTO	to	 push	 forward	

their	national	interests,	undermining	global	cooperation.	
o This	 approach	 has	 resulted	 in	fragmented	 responses	to	 global	 challenges,	 including	climate	 change,	security	 concerns,	

and	pandemics,	where	the	need	for	a	unified	approach	is	more	critical	than	ever.	
5. Deglobalization	and	Regional	Integration:	

o As	globalization	faces	significant	setbacks,	regional	blocs	like	ASEAN,	QUAD,	and	BRICS	are	becoming	more	important.	These	groups	
offer	platforms	for	countries	to	cooperate	on	shared	interests,	bypassing	the	fragmented	global	order	that	often	favors	powerful	nations.	

o This	shift	 toward	regional	 integration	reflects	 the	growing	role	of	emerging	economies	 in	shaping	 the	global	economic	and	political	
landscape.	
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Way Forward: 
1. Reform	in	Multilateral	Institutions:	

o To	address	the	imbalances	in	global	governance,	there	is	a	growing	call	for	reforms	in	multilateral	institutions:	
§ Expansion	of	the	UNSC	to	include	countries	like	India,	Germany,	Brazil,	and	Japan	to	better	represent	the	global	population.	
§ Restructuring	of	Bretton	Woods	Institutions	such	as	the	World	Bank	and	IMF	to	ensure	more	inclusive	representation	from	

developing	nations	and	greater	participation	of	the	Global	South.	
2. Inclusive	Multilateralism:	

o Strengthening	groupings	 like	 G20,	BRICS,	 and	IBSA	(India,	 Brazil,	 South	 Africa)	 could	 help	 create	 more	inclusive	 decision-
making	processes	based	on	consensus.	

o These	 forums	 allow	 for	global	 south	 countries	to	articulate	 their	 concerns	on	 critical	 issues	 such	 as	climate	 change,	poverty	
reduction,	and	trade	imbalances,	ensuring	that	global	solutions	are	not	driven	solely	by	the	interests	of	developed	nations.	

3. Enhance	Issue-Based	Cooperation:	
o Future	global	cooperation	must	focus	on	issue-based	consensus,	particularly	in	areas	such	as:	

§ Peace	and	security:	Ensuring	fair	representation	and	effective	responses	to	regional	conflicts.	
§ Climate	change:	Expanding	the	role	of	developing	countries	in	climate	negotiations	and	carbon	markets.	
§ Human	rights:	Ensuring	that	multilateral	institutions	adopt	people-centered	approaches	to	global	human	rights	challenges.	

Conclusion: 
India's	External	Affairs	Minister's	statement	at	the	BIMSTEC	Traditional	Music	Festival	emphasizes	the	need	for	a	fair	and	representative	global	
order	where	powerful	 countries	no	 longer	 dominate	 multilateral	 platforms.	 The	 call	 for	reforming	 global	 institutions	and	 ensuring	greater	
participation	from	the	Global	South	aligns	with	India’s	larger	foreign	policy	agenda	of	creating	a	more	equitable	and	just	international	system.	
With	rising	powers	like	China,	India,	and	Brazil	playing	an	increasing	role	in	global	governance,	it	is	essential	to	push	for	inclusive	multilateralism	to	
ensure	sustainable	solutions	for	global	challenges.	

Mains Questions: 
1. India's	External	Affairs	Minister	recently	emphasized	the	need	for	a	fair	and	representative	global	order.	Discuss	the	implications	of	

U.S.	hegemony	on	the	current	global	governance	system	and	the	challenges	it	poses	to	multilateralism.	
2. Evaluate	the	significance	of	multilateral	institutions	like	the	UNSC	and	the	World	Bank	in	global	governance.	How	can	reforms	in	these	

institutions	lead	to	a	more	inclusive	and	balanced	global	order?	
3. How	has	regional	integration,	particularly	through	groupings	like	BRICS	and	IBSA,	become	an	effective	alternative	to	the	current	global	

governance	system?	Discuss	India’s	role	in	this	shift	towards	regionalism.	
4. What	is	the	role	of	trade	policies	as	instruments	of	geopolitical	power?	Analyze	how	policies	such	as	tariffs	and	economic	sanctions	can	

undermine	global	cooperation	and	affect	developing	nations.	
5. Discuss	the	concept	of	 inclusive	multilateralism	and	how	it	can	contribute	to	addressing	global	challenges	such	as	climate	change,	

peace,	and	human	rights.	What	steps	should	be	taken	to	strengthen	these	inclusive	platforms?	

ASEAN Centrality Threatened by Great Power Rivalry 
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	II	–	Bilateral,	Regional,	and	Global	Groupings	
✅	GS	Paper	II	–	Geopolitics	and	Global	Governance	
✅	GS	Paper	III	–	Economic	Development	

Introduction: 
The	ongoing	great	power	rivalry,	especially	the	US-China	conflict,	poses	a	significant	threat	to	ASEAN	Centrality	in	the	Indo-Pacific	region.	ASEAN	
Centrality	refers	 to	 the	 idea	 that	 the	Association	 of	 Southeast	 Asian	 Nations	 (ASEAN)	should	 play	 a	 central	 role	 in	 shaping	 the	regional	
architecture	of	the	Indo-Pacific.	However,	the	rising	tensions	between	the	US	and	China,	coupled	with	trade	wars,	have	created	divisions	within	ASEAN,	
undermining	its	ability	to	navigate	the	evolving	security	and	economic	challenges	of	the	region.	This	development	challenges	ASEAN's	ability	to	remain	
an	effective	and	unified	force	in	regional	diplomacy.	

What is ASEAN Centrality? 
1. Definition:	

o ASEAN	Centrality	is	the	principle	that	ASEAN	should	act	as	the	driver	and	main	facilitator	of	the	Indo-Pacific	regional	architecture.	
This	approach	is	based	on	the	belief	that	ASEAN,	with	its	collective	influence,	can	provide	a	framework	for	cooperation	among	Indo-Pacific	
countries,	ensuring	a	balanced	and	inclusiveapproach	to	regional	security,	trade,	and	diplomacy.	

2. Historical	Context:	
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o ASEAN	Centrality	emerged	after	the	collapse	of	the	Soviet	Union	and	during	a	time	of	strategic	uncertainty	in	the	Indo-Pacific.	Regional	
countries	were	uncertain	about	the	US’s	reduced	military	presence,	the	potential	remilitarization	of	Japan,	and	the	rise	of	China.	
These	changes	led	to	the	need	for	a	central	coordinating	body,	which	ASEAN	aimed	to	fulfill.	

3. India’s	Vision:	
o India’s	vision	for	the	Indo-Pacific	also	emphasizes	ASEAN	Centrality,	as	highlighted	by	India’s	Prime	Minister	during	the	Shangri-La	

Dialogue	in	 2018.	 India	 supports	 a	free,	 open,	 and	resilient	 Indo-Pacific,	 where	ASEAN	plays	 a	 pivotal	 role	 in	 regional	 peace	 and	
stability.	

Threats to ASEAN Centrality: 
1. US-China	Cold	War:	

o The	 growing	US-China	 rivalry	poses	 a	divisive	 threat	to	 ASEAN,	 as	ASEAN	 members	have	 varying	 relationships	
with	Beijing	and	Washington.	This	disparity	makes	it	difficult	for	ASEAN	to	maintain	a	unified	stance	on	key	issues	like	trade,	security,	
and	regional	governance.	

o The	polarization	of	ASEAN	members	into	pro-US	or	pro-China	blocs	weakens	the	collective	ASEAN	voice,	diminishing	its	 influence	in	
shaping	the	region’s	future.	

2. Weakened	International	Architecture:	
o The	US-China	rivalry	has	undermined	cooperative	ASEAN-centered	formats	like	the	East	Asia	Summit	(EAS)	and	the	ASEAN	Regional	

Forum	 (ARF).	 These	 platforms,	 which	 were	 previously	 central	 to	ASEAN	 diplomacy,	 are	 now	 increasingly	 fragmented	 due	 to	 the	
escalating	geopolitical	tensions.	

o The	growing	tensions	between	the	US	and	China	have	made	multilateral	cooperation	harder,	diminishing	the	effectiveness	of	regional	
forums	that	ASEAN	traditionally	uses	to	engage	with	external	powers.	

3. US	Tariffs:	
o The	US	tariffs	on	goods	from	China	and	other	countries	are	destabilizing	the	global	trading	system	on	which	ASEAN’s	economy	heavily	

depends.	This	disruption	has	caused	trade	tensions	within	ASEAN	members	themselves,	leading	to	disunity	and	a	lack	of	consensus	on	
how	to	respond	to	the	tariffs	and	global	economic	challenges.	

Approaches to Shore up ASEAN Centrality: 
1. Strengthen	ASEAN	Internally:	

o To	remain	a	strong	force	in	the	region,	ASEAN	needs	to	focus	on	internal	cohesion.	This	includes:	
§ Improving	crisis	response	mechanisms	to	handle	regional	challenges.	
§ Developing	more	flexible	decision-making	processes	to	make	ASEAN	more	agile	in	responding	to	contentious	issues.	
§ A	willingness	to	address	sensitive	security	issues	that	affect	ASEAN	members,	such	as	the	South	China	Sea	dispute.	

2. Cooperation	with	Like-Minded	Partners:	
o ASEAN	should	deepen	its	cooperation	with	countries	like	the	European	Union	(EU)	and	Australia,	which	seek	to	avoid	being	caught	in	

the	US-China	rivalry.	These	countries	share	ASEAN's	desire	for	a	stable	and	balanced	Indo-Pacific,	and	their	cooperation	could	help	
bolster	ASEAN’s	central	role	in	the	region.	

3. Engage	India:	
o India	is	 a	 natural	 partner	 for	 ASEAN,	 as	 both	 regions	 share	common	 interests	in	 enhancing	regional	 trade,	 improving	economic	

diversification,	and	promoting	regional	stability.	Strengthening	ties	with	India	can	serve	as	a	counterbalance	to	the	growing	influence	
of	China	and	help	ASEAN	become	a	stronger	actor	in	Indo-Pacific	affairs.	

4. Revise	Existing	Agreements:	
o ASEAN	needs	to	revise	and	upgrade	existing	agreements	such	as	the	Regional	Comprehensive	Economic	Partnership	(RCEP)	to	make	

them	more	inclusive	and	reflective	of	current	economic	realities.	
o **Encouraging	more	members	to	join	the	Comprehensive	and	Progressive	Agreement	for	Trans-Pacific	Partnership	(CPTPP)	can	

help	ASEAN	integrate	more	deeply	into	global	supply	chains	and	strengthen	its	economic	influence.	

Conclusion: 
The	US-China	rivalry	and	the	ongoing	trade	wars	threaten	to	disrupt	the	ASEAN	Centrality	in	the	Indo-Pacific	region.	However,	 through	internal	
consolidation,	strategic	partnerships,	and	revised	trade	agreements,	ASEAN	can	overcome	these	challenges	and	strengthen	its	role	as	a	key	player	
in	 regional	 security	 and	 economic	 affairs.	 The	 engagement	with	partners	 like	India,	Australia,	 and	 the	EU,	 along	with	 revitalized	ASEAN-centered	
mechanisms,	will	be	essential	in	ensuring	ASEAN’s	leadership	role	in	shaping	a	free,	open,	and	resilient	Indo-Pacific.	

Mains Questions: 
1. What	is	‘ASEAN	Centrality’?	Discuss	its	significance	in	the	context	of	the	evolving	Indo-Pacific	regional	architecture	and	the	challenges	

it	faces	due	to	great	power	rivalry.	
2. Analyze	the	threats	posed	by	the	US-China	Cold	War	to	ASEAN's	unity	and	the	effectiveness	of	ASEAN-centered	platforms	like	the	East	

Asia	Summit	and	the	ASEAN	Regional	Forum.	
3. Evaluate	 the	 role	 of	 India	 in	 supporting	 ASEAN’s	 centrality	 in	 the	 Indo-Pacific.	 How	 can	 India	 and	 ASEAN	 work	 together	 to	

counterbalance	the	growing	influence	of	China	in	the	region?	
4. Discuss	 the	 importance	 of	 strengthening	 internal	 cooperation	within	 ASEAN.	What	 steps	 should	 ASEAN	 take	 to	 enhance	 internal	

cohesion	and	decision-making	in	light	of	growing	regional	challenges?	
5. Examine	the	potential	benefits	of	ASEAN	engaging	with	like-minded	partners	such	as	the	EU	and	Australia	in	maintaining	a	stable	Indo-

Pacific	region.	How	can	these	partnerships	help	ASEAN	maintain	its	centrality	in	the	region?	
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SECURITY	&	DEFENCE		
AGNISHODH: IIT Madras–Indian Army Research Centre 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Security,	Defence,	and	Technology	
✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Economic	Development	and	Innovation	
✅	GS	Paper	II	–	Social	Justice	and	Governance	

Introduction: 
In	a	significant	development	aimed	at	self-reliance	and	defence	modernization,	IIT	Madras	has	inaugurated	the	AGNISHODH	Research	Centre	in	
collaboration	 with	 the	Indian	 Army.	 This	 research	 centre,	 focused	 on	 the	 theme	“Swadeshikaran	 Se	 Sashaktikaran”	 (Empowerment	 through	
Indigenization),	 is	 designed	 to	 convert	lab-scale	 innovations	into	deployable	 technologies	that	 can	 enhance	 India’s	defence	 capabilities.	 The	
centre	 seeks	 to	 advance	technology	 infusion	and	modernization	in	 India’s	 defence	 sector	 through	 five	 key	 transformation	 pillars:	Technology	
absorption,	Structural	changes,	Human	resource	development,	and	increasing	cohesion	between	the	three	services.	

About AGNISHODH Research Centre: 
1. Objective	and	Vision:	

o The	AGNISHODH	Research	Centre	at	IIT	Madras	will	focus	on	fostering	innovations	in	defence	technologies,	with	a	strong	emphasis	
on	creating	self-reliant	solutions	for	India's	security	needs.	The	research	centre	aligns	with	India’s	larger	goal	of	achieving	technological	
self-sufficiency	in	defence	and	reducing	reliance	on	foreign	imports.	

2. Five	Pillars	of	Transformation:	
o The	centre’s	efforts	will	be	built	around	the	following	key	transformation	pillars:	

§ Technology	Absorption:	Ensuring	seamless	integration	of	new	technologies	into	the	existing	defence	infrastructure.	
§ Structural	Changes:	Facilitating	organizational	adjustments	within	the	Indian	Army	to	enable	swift	adoption	of	new	technologies.	
§ Human	Resource	Development:	Building	a	skilled	workforce	capable	of	developing	and	deploying	cutting-edge	technologies.	
§ Cohesion	 Between	 the	 Three	 Services:	 Enhancing	 coordination	 between	 the	 Army,	 Navy,	 and	 Air	 Force	 to	 ensure	 unified	

implementation	of	advanced	technologies	across	all	branches.	

This	transformation	will	help	modernize	the	Indian	defence	ecosystem	and	infuse	critical	technologies	to	meet	future	challenges.	

Need for Defence Modernization and Technology Infusion: 
1. Rising	Global	Military	Expenditure:	

o According	to	SIPRI	(Stockholm	International	Peace	Research	Institute),	global	military	expenditure	reached	US$	2,718	billion	in	2024,	
showing	a	9.4%	increase	from	2023.	This	reflects	a	growing	arms	race,	compelling	nations	to	modernize	their	defence	forces	to	stay	
competitive	on	the	global	stage.	

2. Countering	Adversaries:	
o The	recent	conflict	with	Pakistan	has	highlighted	the	substantial	scope	for	innovation	in	non-kinetic	warfare,	such	as	cyber	warfare,	

electronic	warfare,	and	intelligence	operations.	India	must	innovate	in	these	emerging	areas	to	safeguard	its	security	interests	effectively.	
3. Emerging	Domains:	

o New	 domains	 such	 as	Cybersecurity	and	Space,	 along	 with	 technologies	 like	Artificial	 Intelligence	 (AI),	Hypersonic	 weapons,	
and	Robotics,	are	reshaping	modern	warfare.	To	counter	adversaries	effectively,	India	must	acquire	knowledge	and	expertise	in	tactics,	
techniques,	and	procedures	associated	with	these	technologies.	

4. Rising	Trends	in	Military	Technology:	
o The	 application	 of	 diverse	 military	 technologies	 in	 recent	 conflicts	 underscores	 the	 need	 for	defence	 modernization.	 Emerging	

technologies	 and	 new	 threats	 demand	 that	 India	 develop	innovative,	 homegrown	 solutions	to	 protect	 its	 borders	 and	 secure	 its	
strategic	interests.	

Key Initiatives for Defence Modernization: 
1. Innovation	for	Defence	Excellence	(iDEX):	

o Launched	 in	2018,	 iDEX	 aims	 to	 engage	MSMEs,	startups,	individual	 innovators,	 and	academic	 institutions	to	 develop	 innovative	
defence	solutions.	The	 initiative	has	created	sub-schemes	 like	Acing	Development	of	 Innovative	Technologies	with	 iDEX	(ADITI),	
promoting	indigenous	R&D	for	advanced	defence	technologies.	

2. Self-Reliance	Through	Joint	Action	(SRIJAN):	
o The	SRIJAN	 initiative,	 launched	by	 the	Department	of	Defence	Production	(DDP),	 focuses	on	making	India	self-reliant	in	defence	

production	through	joint	actions	with	industry	players.	The	MAKE	Projectsunder	SRIJAN	are	divided	into	three	categories:	
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§ Government-Funded	
§ Industry-Funded	
§ Manufactured	in	India	through	Transfer	of	Technology	(ToT)	

3. Policy	Reforms	to	Strengthen	Defence	Industry:	
o The	Indian	 government	has	 liberalized	FDI	 policies,	 allowing	 up	 to	74%	 foreign	 direct	 investment	 (FDI)in	 defence	 through	 the	

automatic	route,	and	over	74%	through	the	government	route.	This	move	is	expected	to	attract	more	foreign	investment	and	technology	
transfer	into	the	Indian	defence	sector.	

o The	Defence	Ministry	has	declared	2025	as	the	‘Year	of	Reforms’	in	the	defence	sector,	emphasizing	the	need	for	policy	reforms	to	
modernize	defence	infrastructure	and	make	it	more	competitive.	

Conclusion: 
The	 inauguration	of	 the	AGNISHODH	Research	Centre	at	 IIT	Madras	marks	a	 significant	 step	 towards	self-relianceand	technological	 infusion	in	
India’s	defence	sector.	By	focusing	on	technology	absorption,	structural	reforms,	and	human	resource	development,	the	centre	will	play	a	crucial	
role	 in	developing	indigenous	defence	solutions.	With	 rising	global	military	expenditures,	 evolving	warfare	 strategies,	 and	 the	 increasing	 role	of	
emerging	 technologies,	 India’s	 focus	 on	defence	 modernization	and	self-reliance	is	 more	 pertinent	 than	 ever.	 Initiatives	 like	iDEX,	SRIJAN,	 and	
liberalized	FDI	policies	will	ensure	that	India	remains	at	the	forefront	of	global	defence	innovation	and	strategic	preparedness.	

Mains Questions: 
1. Discuss	the	significance	of	the	AGNISHODH	Research	Centre	in	fostering	self-reliance	in	India’s	defence	sector.	How	does	it	contribute	

to	India’s	defence	modernization	efforts?	
2. Explain	 the	 importance	of	 technology	 infusion	 in	 the	 Indian	defence	sector.	How	can	emerging	 technologies	 like	AI,	Robotics,	 and	

Hypersonic	weapons	transform	India’s	military	capabilities?	
3. Assess	the	role	of	initiatives	like	iDEX	and	SRIJAN	in	driving	indigenous	innovation	in	defence.	How	do	these	initiatives	contribute	to	

India’s	goal	of	achieving	self-reliance	in	defence	production?	
4. Analyze	the	recent	policy	reforms	in	the	defence	sector,	particularly	the	liberalization	of	FDI.	How	can	these	reforms	help	modernize	

India’s	defence	infrastructure	and	attract	global	investment?	
5. What	are	the	challenges	in	implementing	defence	modernization	strategies,	and	how	can	India	overcome	them	to	ensure	its	strategic	

security	in	the	21st	century?	

Acceptance of Necessity (AoN) in Defence Procurement 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	and	Polity	
✅	GS	Paper	III	–	Security	Issues	
✅	GS	Paper	III	–	Defence	and	Internal	Security	
✅	GS	Paper	III	–	Defence	Acquisition	and	Policy	

Introduction: 
The	Defence	Acquisition	Council	 (DAC)	has	 granted	Acceptance	of	Necessity	 (AoN)	for	procurement	proposals	worth	nearly	₹67,000	 crore,	
marking	a	significant	step	towards	enhancing	the	combat	readiness	and	modernization	of	India’s	armed	forces.	AoN	is	the	first	approval	required	
under	the	Defence	Acquisition	Procedure	(DAP),	2020,	and	sets	the	stage	for	the	procurement	of	military	equipment	and	technologies	aimed	at	
bolstering	India’s	defence	capabilities.	

The	DAC,	which	is	headed	by	the	Minister	of	Defence,	is	the	highest	decision-making	body	within	the	Ministry	of	Defence	responsible	for	making	key	
decisions	 on	 new	defence	 policies	and	capital	 acquisitions.	 The	 recent	 approvals	 reflect	 a	 strategic	move	 to	modernize	 the	 armed	 forces	with	
cutting-edge	technologies	that	address	emerging	security	challenges.	

What is Acceptance of Necessity (AoN)? 
1. Definition:	

o Acceptance	 of	 Necessity	 (AoN)	is	 the	first	 step	in	 the	 procurement	 process	 of	military	 equipment	and	technologies	under	
the	Defence	Acquisition	Procedure	(DAP),	2020.	It	is	a	formal	approval	granted	by	the	Defence	Acquisition	Council	(DAC)	that	marks	
the	beginning	of	the	procurement	process.	

o AoN	acknowledges	the	urgent	requirement	of	a	specific	technology	or	equipment	for	the	armed	forces	and	sets	the	stage	for	subsequent	
steps	in	the	procurement	process,	including	tendering,	negotiations,	and	contracting.	

2. Role	in	the	Procurement	Process:	
o AoN	is	vital	as	it	validates	the	strategic	necessity	of	acquiring	specific	military	equipment	and	ensures	that	the	proposed	procurement	is	

in	line	with	the	long-term	defence	needs	of	the	country.	
o Once	 AoN	 is	 granted,	 the	 procurement	 process	 moves	 forward	 with	 the	identification	 of	 vendors,	finalization	 of	 specifications,	

and	bidding	processes	to	ensure	that	the	most	suitable	equipment	is	acquired.	
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Key Technologies Granted AoN: 
1. Thermal	Imager-based	Driver	Night	Sights	for	BMP:	

o The	Thermal	 Imager-based	 Driver	 Night	 Sights	for	 the	BMP	 (Basic	 Mechanical	 Protection)	 vehicles	will	 significantly	 enhance	
the	night	mobility	of	these	vehicles,	improving	combat	readiness	during	nighttime	operations.	

o This	technology	ensures	that	the	drivers	of	the	BMPs	can	see	through	low	visibility	conditions,	such	as	nighttime	or	smoke	screens,	
allowing	for	better	maneuverability	and	target	identification	in	challenging	environments.	

o Strategic	Advantage:	 Improves	the	overall	operational	capability	of	mechanized	infantry	during	night	combat	operations,	a	crucial	
factor	in	modern	warfare.	

2. Compact	Autonomous	Surface	Craft	(CASC)	for	Undersea	Threat	Detection:	
o The	Compact	Autonomous	Surface	Craft	 (CASC)	is	designed	 to	detect	and	neutralize	undersea	 threats	 such	as	mines,	submerged	

objects,	and	enemy	submarines.	
o With	autonomous	 capabilities,	 these	 crafts	 can	 be	 deployed	 for	surveillance	and	detection	in	 maritime	 zones,	 enhancing	naval	

security	and	the	ability	to	counter	undersea	threats	without	putting	human	lives	at	risk.	
o Strategic	 Advantage:	 Enhances	India’s	 naval	 capabilities	by	 providing	 advanced	anti-submarine	 warfaretools	 and	 increasing	

the	operational	scope	of	naval	forces.	
3. Upgrade	of	Saksham/Spyder	Air	Defence	Systems:	

o The	Saksham	and	Spyder	air	defence	systems	will	be	upgraded	to	enhance	their	integration	with	the	Integrated	Air	Command	and	
Control	System	(IACCS),	enabling	better	coordination	between	various	air	defence	platforms.	

o These	 upgrades	 will	 provide	 more	effective	 interception	and	defence	 against	 aerial	 threats,	 including	enemy	 aircraft,	missiles,	
and	drones.	

o Strategic	 Advantage:	 Ensures	 a	more	 coordinated	and	robust	 air	 defence	 network,	 improving	 India’s	 ability	 to	counter	 air	
threats	from	both	regional	and	global	adversaries.	

Significance of AoN in Defence Modernization: 
1. Boost	to	Combat	Readiness:	

o The	approval	of	these	procurement	proposals,	through	AoN,	directly	contributes	to	India’s	combat	readiness	by	ensuring	that	the	armed	
forces	 are	 equipped	with	modern,	 high-tech	 equipment	 essential	 for	defending	 national	 borders	and	 addressing	 evolving	 security	
challenges.	

2. Strengthening	Indigenous	Defence	Industry:	
o The	 focus	 on	 technologies	 like	thermal	 imagers,	autonomous	 crafts,	 and	air	 defence	 systems	aligns	 with	 the	 Indian	

government’s	Make	in	India	initiative,	aimed	at	strengthening	the	indigenous	defence	industryand	reducing	dependency	on	foreign	
imports.	

o These	 technologies	 will	 likely	 include	collaboration	 with	 domestic	 defence	 manufacturers,	 encouraging	research	 and	
development	in	India	and	contributing	to	long-term	self-reliance	in	defence	production.	

3. Enhanced	National	Security:	
o With	regional	 security	 threats	becoming	 increasingly	 complex,	 particularly	 with	 the	 advent	 of	 advanced	 technologies	

like	drones,	hypersonic	 missiles,	 and	cyber	 warfare,	 the	 procurement	 of	 cutting-edge	 defence	 equipment	 under	 the	EIA	
process	ensures	that	India	stays	ahead	in	the	defence	technology	race.	

o By	improving	India’s	air	defence,	naval	capabilities,	and	nighttime	operations,	AoN	directly	contributes	to	maintaining	the	country’s	
strategic	edge	over	potential	adversaries.	

Challenges in Defence Procurement: 
1. Delays	in	Acquisition	Process:	

o While	AoN	grants	 approval	 for	 procurement,	 the	 subsequent	 phases	 of	 the	 procurement	 process,	 such	 as	tendering,	bidding,	
and	contract	negotiations,	often	face	delays,	which	can	result	in	prolonged	timelinesfor	the	induction	of	new	technologies	into	the	
armed	forces.	

2. Cost	and	Budgetary	Constraints:	
o The	high	cost	of	modern	defence	technologies	can	strain	the	defence	budget,	especially	given	the	₹67,000	crore	worth	of	proposals	

recently	approved.	Balancing	the	procurement	needs	with	fiscal	limitations	remains	a	challenge	for	the	Defence	Ministry.	
3. Indigenous	Production	and	Self-Reliance:	

o While	the	focus	is	on	acquiring	state-of-the-art	technologies,	there	is	an	increasing	need	for	indigenous	production	to	ensure	long-term	
sustainability.	 The	 challenge	 remains	 in	scaling	 up	domestic	 production	 to	 meet	 the	 requirements	 of	 the	 armed	 forces	 while	
ensuring	quality	and	performance	standards.	

Conclusion: 
The	Acceptance	of	Necessity	(AoN)	granted	by	the	Defence	Acquisition	Council	(DAC)	marks	an	important	step	toward	enhancing	India’s	defence	
capabilities.	The	approval	 for	modern	military	technologies,	 such	as	thermal	 imagers,	autonomous	surface	crafts,	 and	upgraded	air	defence	
systems,	 reflects	 India’s	 commitment	 to	 maintaining	combat	 readiness	and	 addressing	 emerging	 security	 challenges.	 By	 emphasizing	self-
reliance,	technological	 integration,	 and	modernization,	 AoN	plays	 a	 pivotal	 role	 in	 shaping	India's	 defence	 future,	 aligning	with	 the	 country's	
broader	national	security	strategy.	
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Mains Questions: 
1. Explain	 the	 significance	 of	 the	 Acceptance	 of	 Necessity	 (AoN)	 in	 the	 defence	 procurement	 process.	 How	 does	 it	 contribute	 to	

strengthening	India’s	national	security?	
2. Discuss	the	key	technologies	approved	by	the	Defence	Acquisition	Council	(DAC)	under	the	recent	AoN	grant.	What	strategic	advantages	

do	these	technologies	provide	to	India’s	armed	forces?	
3. Assess	the	challenges	and	opportunities	in	the	defence	procurement	process	in	India,	especially	in	terms	of	indigenous	production	and	

self-reliance.	
4. Analyze	the	role	of	the	Defence	Acquisition	Council	(DAC)	in	ensuring	timely	and	effective	military	acquisitions.	How	does	AoN	play	a	

role	in	this	process?	
5. Evaluate	the	impact	of	modernization	in	India’s	air	defence	and	naval	capabilities	through	the	recent	procurement	proposals.	How	do	

these	upgrades	enhance	national	security?	

ECONOMY	
Monetary Policy Committee Keeps Repo Rate Unchanged 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	II	–	Governance,	Polity,	and	Constitution	
✅	GS	Paper	III	–	Monetary	Policy	and	Inflation	Control	

Introduction: 
In	its	August	2025	meeting,	the	Monetary	Policy	Committee	(MPC)	of	the	Reserve	Bank	of	India	(RBI)	decided	to	keep	the	repo	rate	unchanged	
at	 5.5%,	 maintaining	 a	neutral	 stance.	 The	 decision	 reflects	 the	 committee's	 ongoing	 efforts	 to	 balance	inflation	 management	with	economic	
growth.	The	MPC	plays	a	critical	role	in	determining	India’s	monetary	policy,	which	directly	impacts	interest	rates,	inflation,	and	overall	economic	
stability.	

About the Monetary Policy Committee (MPC): 
1. Constitution:	

o The	MPC	was	constituted	under	Section	45ZB	of	the	Reserve	Bank	of	India	Act,	1934,	as	amended	in	2016.	It	is	a	key	decision-making	
body	that	governs	India’s	monetary	policy.	

o The	committee	has	six	members,	with	three	members	appointed	by	the	Central	Government	and	three	members	from	the	RBI.	This	
structure	ensures	a	balance	between	government	perspectives	and	central	bank	expertise.	

2. Objectives	of	the	MPC:	
o The	primary	objective	of	the	MPC	is	to	determine	the	policy	repo	rate—the	rate	at	which	the	RBI	lends	to	commercial	banks—to	achieve	

the	inflation	target	set	by	the	Government	of	India.	
o The	current	inflation	target,	as	per	the	Government	of	India,	is	4%	with	a	tolerance	band	of	2%	on	either	side	(i.e.,	between	2%	and	

6%).	The	committee	uses	the	repo	rate	to	control	inflation	and	stabilize	prices	in	the	economy.	
3. MPC	Structure:	

o The	Chairperson	of	the	MPC	is	the	RBI	Governor,	who	holds	the	role	ex	officio.	
o The	committee	consists	of	six	members:	three	from	the	RBI	(including	the	Governor	and	Deputy	Governors)	and	three	independent	

members	appointed	by	the	Central	Government.	
o The	quorum	for	a	meeting	is	four	members,	which	ensures	that	decisions	are	made	with	adequate	participation	and	consensus.	

4. Meetings	and	Voting:	
o The	MPC	meets	at	least	four	times	a	year,	with	additional	meetings	called	if	necessary.	These	meetings	are	vital	for	assessing	economic	

conditions,	discussing	the	impact	of	previous	monetary	policies,	and	setting	the	future	policy	direction.	
o Each	member	has	one	vote.	However,	in	the	event	of	a	tie,	the	Governor	has	a	casting	vote	to	break	the	deadlock.	

Repo Rate and its Role: 
1. Repo	Rate:	

o The	repo	rate	is	the	rate	at	which	commercial	banks	borrow	short-term	funds	from	the	Reserve	Bank	of	India	(RBI).	By	adjusting	the	
repo	rate,	the	MPC	can	influence	the	cost	of	borrowing	in	the	economy,	thereby	impacting	inflation	and	economic	activity.	

o Lowering	the	repo	rate	makes	borrowing	cheaper,	encouraging	investment	and	spending,	which	can	help	stimulate	economic	growth,	
especially	in	times	of	slowdown.	
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o Increasing	the	repo	rate	helps	control	inflation	by	making	credit	more	expensive,	thereby	reducing	excessive	spending	and	controlling	
price	rises.	

2. Current	Stance:	
o In	the	August	2025	meeting,	the	MPC	maintained	a	neutral	stance	and	kept	the	repo	rate	unchanged	at	5.5%.	This	indicates	that	the	

RBI	is	monitoring	inflationary	trends	and	economic	growth	before	making	further	policy	changes.	
o The	neutral	 stance	 suggests	 that	 the	MPC	 is	waiting	 for	more	data	on	 inflation	and	economic	growth	 to	determine	 the	next	 steps	 in	

monetary	policy.	

Key Functions of the MPC: 
1. Inflation	Targeting:	

o The	MPC’s	primary	role	is	to	maintain	price	stability	by	targeting	inflation.	By	adjusting	the	repo	rate,	it	aims	to	keep	inflation	within	
the	target	range	set	by	the	Government	of	India.	

o The	 committee’s	 decisions	 are	 based	 on	 a	 variety	 of	 factors,	 including	current	 inflation	 rates,	domestic	 and	 global	 economic	
conditions,	monetary	trends,	and	supply-side	factors.	

2. Economic	Growth:	
o While	 inflation	control	 is	 the	MPC’s	main	 focus,	 it	must	also	consider	 the	 impact	of	monetary	policy	on	economic	growth.	An	overly	

aggressive	tightening	of	policy	could	stifle	investment	and	growth,	while	excessive	easing	could	fuel	uncontrolled	inflation.	
o The	MPC	strives	to	strike	a	balance	between	stability	and	growth,	ensuring	that	the	economy	remains	on	a	sustainable	growth	trajectory	

while	keeping	inflation	in	check.	
3. Policy	Transparency:	

o The	RBI,	 through	 the	MPC,	provides	transparency	regarding	monetary	policy	decisions.	The	committee's	meetings	and	decisions	are	
typically	 accompanied	 by	 a	monetary	 policy	 statement,	 which	 outlines	 the	 rationale	 behind	 the	 decisions	 and	 the	economic	
conditions	being	considered.	

o This	transparency	builds	market	confidence	and	allows	investors,	businesses,	and	the	public	to	anticipate	future	monetary	policy	moves.	

Significance of MPC’s Decisions: 
1. Impact	on	Financial	Markets:	

o The	repo	rate	decisions	directly	influence	the	interest	rates	that	banks	offer	to	consumers	and	businesses.	Therefore,	changes	in	the	
repo	 rate	 can	 affect	loan	 rates,	mortgage	 rates,	 and	deposit	 rates,	 thereby	 impacting	 consumer	 spending,	 investment,	 and	 overall	
economic	growth.	

o The	stock	 market	and	bond	 markets	also	 respond	 to	 MPC	 decisions,	 as	 they	 affect	liquidity	in	 the	 economy	 and	market	
expectations	about	future	economic	conditions.	

2. Impact	on	Inflation	and	Price	Stability:	
o The	 MPC's	 decisions	 are	 crucial	 in	 controlling	 inflation.	 A	 stable	 inflation	 rate	 is	 vital	 for	maintaining	 purchasing	 power	and	

ensuring	economic	stability.	High	inflation	erodes	real	income,	while	deflation	can	lead	to	economic	stagnation.	
o By	 maintaining	 a	neutral	 stance,	 the	 MPC	 ensures	 that	 monetary	 policy	 remains	 adaptable	 to	 future	 inflationary	 or	 deflationary	

pressures.	
3. Supporting	Government	Objectives:	

o The	MPC	plays	a	critical	role	in	aligning	its	decisions	with	the	broader	economic	goals	of	the	government,	such	as	maintaining	a	stable	
price	environment,	fostering	economic	growth,	and	supporting	job	creation.	

Conclusion: 
The	Monetary	 Policy	 Committee	 (MPC)	plays	 a	 crucial	 role	 in	 shaping	 India’s	economic	 landscape	by	 determining	 the	repo	 rate	and	
managing	inflation.	By	keeping	the	repo	rate	unchanged	at	5.5%	in	its	August	2025	meeting,	the	MPC	has	signaled	its	commitment	to	maintaining	
a	neutral	stance,	carefully	monitoring	the	evolving	economic	conditions.	The	MPC’s	decisions	will	continue	to	be	a	key	driver	of	 India’s	monetary	
policy	framework,	with	significant	implications	for	economic	stability,	financial	markets,	and	household	savings	and	investment.	

Mains Questions: 
1. Discuss	the	role	of	the	Monetary	Policy	Committee	(MPC)	in	shaping	India's	monetary	policy.	How	does	the	MPC’s	decision	to	maintain	

the	repo	rate	at	5.5%	reflect	its	approach	to	managing	inflation	and	economic	growth?	
2. Explain	the	functioning	and	composition	of	the	Monetary	Policy	Committee	(MPC).	How	does	its	neutral	stance	in	recent	meetings	align	

with	the	current	economic	conditions	in	India?	
3. What	are	the	key	functions	of	the	MPC	in	managing	inflation	and	economic	growth	in	India?	How	does	the	repo	rate	influence	financial	

markets	and	consumer	behavior?	
4. Evaluate	the	impact	of	the	MPC’s	decisions	on	India’s	financial	markets,	particularly	in	terms	of	interest	rates,	inflation	control,	and	

investment	growth.	
5. How	does	the	Reserve	Bank	of	India’s	decision-making	process,	through	the	MPC,	contribute	to	India's	overall	economic	policy?	Discuss	

the	significance	of	transparency	in	monetary	policy	decisions.	
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Develop GIFT City-like Financial Centers 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	and	Infrastructure	
✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Financial	Sector	Reforms	
✅	GS	Paper	II	–	Social	Justice	(Inclusive	Growth)	

Introduction: 
The	Standing	Committee	on	Finance	has	recommended	the	establishment	of	more	financial	hubs	similar	to	the	Gujarat	International	Financial	
Tec-City	(GIFT	City)	in	major	metro	cities	across	India.	This	recommendation	aligns	with	India’s	ambition	to	position	itself	as	a	global	financial	services	
center	and	to	promote	inclusive	growth	and	financial	innovation.	As	India’s	first	and	only	International	Financial	Services	Centre	(IFSC),	GIFT	
City	has	made	significant	strides	in	providing	competitive	financial	products	and	services,	driving	foreign	investments,	and	improving	the	ease	of	
doing	 business	 in	 the	 financial	 sector.	 The	 committee’s	 proposals	 aim	 to	 replicate	 this	 success	 by	 establishing	satellite	 financial	 innovation	
zones	or	fintech	clusters	in	different	regions	of	India.	

About GIFT City IFSC (Gandhinagar, Gujarat): 
1. Establishment	and	Purpose:	

o GIFT	City,	located	in	Gandhinagar,	Gujarat,	was	established	in	2015	as	India’s	first	International	Financial	Services	Centre	(IFSC).	It	
was	developed	as	a	Special	Economic	Zone	(SEZ)	under	the	Foreign	Exchange	Management	Act	(FEMA),	with	the	goal	of	providing	
onshore	and	offshore	financial	services	in	a	foreign	currency.	

2. Key	Functions	and	Advantages:	
o Favorable	Tax	Structure:	GIFT	City	offers	a	competitive	tax	environment,	making	it	attractive	for	businesses	and	investors	looking	to	

operate	cross-border	financial	services.	
o Trusted	 Regulatory	 Environment:	The	 city	 combines	onshore	 talent	with	offshore	 regulatory	 frameworks,	 offering	 a	 trusted	

platform	for	financial	operations.	
o Ease	 of	 Doing	 Business:	It	 facilitates	 the	movement	 of	 international	 financial	 services	by	 following	global	 standards	and	

supports	inbound	and	outbound	investment	into	India.	
3. Regulatory	Authority:	

o The	International	Financial	Services	Centres	Authority	(IFSCA),	established	under	the	IFSCA	Act,	2019,	regulates	financial	products,	
services,	 and	 institutions	within	IFSCs	in	 India.	 It	 aims	 to	 create	 a	single-window	regulatory	 framework	for	 international	 financial	
services.	

4. Current	Status	and	Achievements:	
o GIFT-IFSC	currently	 ranks	46th	in	 the	Global	 Financial	 Centres	 Index,	 showing	 a	5-rank	 improvement.	 It	 is	 also	 ranked	45th	in	

the	FinTech	rankings,	marking	a	4-rank	improvement,	reflecting	its	growing	prominence	as	a	financial	hub.	

Recommendations by the Standing Committee on Finance: 
1. Establish	Satellite	Financial	Innovation	Zones:	

o The	 committee	 has	 recommended	 the	 establishment	 of	satellite	 financial	 innovation	 zones	or	fintech	 clusters	in	major	 metro	
cities	across	India.	These	zones	will	foster	inclusive	growth	by	creating	local	talent	pools,	attracting	a	diverse	range	of	investors,	and	
promoting	financial	innovation.	

o These	 clusters	 will	 enable	 cities	 to	 specialize	 in	 different	financial	 services,	 such	 as	investment	 banking,	asset	
management,	insurance,	and	FinTech,	in	a	manner	suited	to	the	regional	economic	context.	For	example,	Mumbai,	as	India’s	financial	
capital,	could	focus	on	global	investment	banking,	while	Bengalurucould	be	the	hub	for	FinTech	innovation.	

2. Streamlining	of	Policies:	
o The	committee	recommends	the	streamlining	of	policies	to	make	the	process	of	setting	up	and	operating	in	these	zones	more	efficient.	

Key	actions	include:	
§ Improving	transparency	in	financial	dealings.	
§ Fostering	financial	education	to	empower	local	talent.	
§ Enhancing	digital	infrastructure	to	support	modern	financial	services.	
§ Establishing	regulatory	 sandboxes	to	 allow	 experimentation	 and	 testing	 of	 new	 financial	 technologies	 and	 products	 in	 a	

controlled,	flexible	environment.	
3. Simplification	of	Taxation	Regimes:	

o The	committee	suggests	simplifying	taxation	regimes	to	make	it	easier	for	businesses	to	operate	in	the	financial	centers.	This	could	
involve	 reducing	tax	 compliance	 burdens,	 offering	incentives	for	 innovation,	 and	 ensuring	tax	 neutrality	to	 attract	
both	domestic	and	foreign	investments.	

4. Creating	Financial	Hubs	like	BRICS	Nations:	
o The	report	draws	comparisons	with	BRICS	countries,	particularly	China,	which	has	established	multiple	financial	hubs	(e.g.,	Shanghai,	

Beijing,	Shenzhen)	to	promote	regional	and	global	financial	services.	 India	could	replicate	this	model	by	fostering	financial	hubs	in	
cities	such	as	Delhi,	Bengaluru,	Hyderabad,	and	Chennai,	leading	to	balanced	development	across	regions.	
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Implications of the Recommendations: 
1. Boosting	India’s	Global	Financial	Standing:	

o Establishing	 additional	financial	 innovation	 zones	and	 improving	 infrastructure	will	 enable	 India	 to	 compete	with	global	 financial	
hubs	like	London,	New	York,	and	Singapore.	With	its	strong	talent	pool,	diverse	economy,	and	potential	for	innovation,	India	has	the	
opportunity	to	become	a	major	player	in	global	financial	services.	

2. Encouraging	Sustainable	Growth:	
o By	integrating	financial	 innovation,	technological	advancements,	and	inclusive	growth	strategies,	 these	new	hubs	can	contribute	

to	sustainable	economic	development	in	India.	It	will	also	help	attract	foreign	direct	investment	(FDI)	and	global	players	looking	
for	entry	into	the	Indian	market.	

3. Addressing	Regional	Disparities:	
o Focusing	on	regional	fintech	clusters	will	help	address	economic	imbalances	by	promoting	growth	in	tier-2	and	tier-3	cities.	It	will	also	

reduce	the	pressure	on	existing	financial	hubs	and	foster	regional	economic	development,	creating	job	opportunities	and	infrastructure.	
4. Support	for	MSMEs	and	Startups:	

o Financial	 hubs	 could	 serve	 as	incubators	for	Micro,	 Small,	 and	Medium	Enterprises	 (MSMEs),	 offering	 them	 access	 to	affordable	
capital,	technology,	 and	mentorship.	 It	 will	 enable	 startups	 and	MSMEs	 to	 expand	 their	 operations	 and	 contribute	 to	 the	 broader	
economy.	

Conclusion: 
The	Standing	Committee	on	Finance	has	proposed	a	transformative	vision	for	India’s	financial	ecosystem	by	recommending	the	creation	of	satellite	
financial	 innovation	 zones	and	fintech	 clusters.	 These	 steps	will	 not	 only	 enhance	 India’s	 global	 financial	 standing	 but	 also	 promote	inclusive	
growth,	regional	economic	development,	and	the	empowerment	of	MSMEs	and	startups.	By	streamlining	policies	and	simplifying	taxation	regimes,	
India	can	create	a	dynamic,	future-ready	financial	sector	that	is	capable	of	meeting	the	challenges	of	the	21st	century.	

Mains Questions: 
1. Discuss	the	key	recommendations	made	by	the	Parliamentary	Standing	Committee	on	Finance	for	developing	financial	hubs	in	India.	

How	can	these	hubs	contribute	to	India’s	economic	growth?	
2. What	role	do	financial	innovation	zones	and	fintech	clusters	play	in	fostering	inclusive	economic	growth?	How	can	these	zones	support	

MSMEs	and	startups	in	India?	
3. Analyze	the	importance	of	streamlining	policies,	enhancing	digital	infrastructure,	and	simplifying	taxation	regimes	to	foster	the	growth	

of	financial	centers	in	India.	
4. Evaluate	the	potential	challenges	in	establishing	multiple	financial	hubs	across	India.	How	can	these	challenges	be	mitigated	to	ensure	

balanced	regional	development?	
5. Compare	India’s	financial	development	model	with	that	of	BRICS	nations.	How	can	India	replicate	the	success	of	countries	like	China	

in	building	multiple	financial	hubs?	

RBI Grants AU Small Finance Bank Universal License 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	II	–	Governance	and	Banking	Sector	Reforms	
✅	GS	Paper	III	–	Financial	Inclusion	and	Economic	Policy	

Introduction: 
In	a	significant	move	towards	strengthening	India’s	banking	sector,	the	Reserve	Bank	of	India	(RBI)	has	granted	‘in-principle’	approval	to	AU	Small	
Finance	Bank	(AU	SFB)	for	its	transition	from	a	Small	Finance	Bank	(SFB)	to	a	Universal	Bank.	This	is	the	first	such	transition	in	a	decade,	the	last	
being	granted	in	2014	to	Bandhan	Bank	and	IDFC	Bank,	which	later	became	IDFC	First	Bank.	The	grant	of	a	Universal	Banking	License	allows	AU	
Small	Finance	Bank	to	expand	its	service	offerings	to	include	commercial	banking,	investment	banking,	and	a	wide	range	of	other	financial	services	
under	one	umbrella.	

What is a Universal Bank? 
1. Definition	and	Scope:	

o A	Universal	 Bank	is	 a	 financial	 institution	 authorized	 to	 provide	 a	 wide	 range	 of	 banking	 services,	 such	 as	commercial	
banking,	investment	banking,	asset	management,	and	insurance.	This	is	different	from	a	Small	Finance	Bank	(SFB),	which	primarily	
focuses	on	financial	inclusion	and	serves	underserved	sectors	like	micro	enterprises,	small	farmers,	and	low-income	families.	

o The	universal	banking	license	offers	the	flexibility	for	expansion	and	the	ability	to	diversify	its	product	offerings	across	various	customer	
segments,	enabling	it	to	become	a	comprehensive	player	in	the	financial	sector.	

2. Key	Benefits:	
o Increased	 Services:	 The	 license	 will	 allow	 AU	 Small	 Finance	 Bank	 to	 offer	business	 banking	 services,	corporate	 banking,	 and	

other	commercial	products	that	were	previously	outside	its	scope	as	a	small	finance	bank.	
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o Capital	 Mobilization:	 AU	 SFB	 can	 now	 also	 raise	 funds	 through	 more	 avenues,	 including	corporate	 bonds,	 which	 strengthens	
its	financial	position.	

o Better	Access	to	Customers:	It	can	cater	to	both	retail	and	corporate	customers,	expanding	its	market	reach.	

Eligibility Criteria for Transition from SFB to Universal Bank: 
1. Scheduled	Status	for	5	Years:	

o The	 bank	 must	 have	 held	scheduled	 status	for	 at	 least	five	 years,	 ensuring	 it	 has	 maintained	financial	 stability	and	regulatory	
compliance.	

2. Stock	Listing:	
o The	shares	of	the	bank	must	be	listed	on	a	recognized	stock	exchange	to	ensure	transparency	and	accountability	in	its	operations.	

3. Net	Worth	Requirement:	
o The	 bank	must	 have	 a	minimum	 net	 worth	of	₹1,000	 crore	to	 ensure	 it	 is	 financially	 robust	 and	 capable	 of	 handling	 larger-scale	

operations.	
4. Financial	Health:	

o Profitability:	The	bank	should	have	net	profits	in	the	last	two	financial	years.	
o Asset	Quality:	The	Gross	Non-Performing	Assets	(G-NPA)	should	be	less	than	or	equal	to	3%,	and	Net	NPA	(N-NPA)	should	be	less	

than	or	equal	to	1%	in	the	last	two	financial	years,	ensuring	asset	quality	and	financial	stability.	
5. Promoter	Requirements:	

o There	must	be	no	change	in	promoters	or	addition	of	new	promoters	during	the	transition	process	to	maintain	stability	and	continuity.	
6. Preference	for	Diversified	Loan	Portfolio:	

o The	 RBI	 gives	preference	to	 SFBs	 with	 a	diversified	 loan	 portfolio,	 which	 reduces	concentration	 risk	and	 ensures	 a	 more	
balanced	business	model.	

About Small Finance Banks (SFBs): 
1. Genesis	and	Purpose:	

o The	Small	Finance	Banks	(SFBs)	were	introduced	in	the	Union	Budget	of	2014-15	with	the	goal	of	financial	inclusion.	The	objective	
was	to	ensure	access	to	banking	services	for	underserved	and	unbanked	segments,	including	small	businesses,	farmers,	and	low-
income	families.	

2. Registration	and	Licensing:	
o SFBs	 are	registered	 as	 public	 limited	 companies	under	 the	Companies	 Act,	 2013	and	 licensed	 and	 governed	 under	 the	Banking	

Regulation	Act,	1949.	
o These	banks	were	mandated	to	have	a	capital	requirement	of	₹200	crore	(with	some	exceptions).	

3. Eligible	Promoters:	
o The	promoters	of	SFBs	must	be	resident	individuals	or	professionals	with	at	least	10	years	of	experiencein	banking	and	finance.	This	

ensures	that	the	promoters	have	the	necessary	expertise	to	manage	financial	operations	and	navigate	the	regulatory	landscape.	

Significance of the Transition: 
1. Strengthening	the	Banking	Sector:	

o The	transition	of	AU	Small	Finance	Bank	from	an	SFB	to	a	Universal	Bank	is	a	significant	milestone	in	the	development	of	India’s	banking	
landscape.	It	not	only	strengthens	the	position	of	the	bank	but	also	represents	the	growing	maturity	of	the	SFB	model	and	the	expanding	
role	of	such	banks	in	India’s	financial	ecosystem.	

2. Encouraging	Competition	and	Innovation:	
o With	 the	universal	 banking	 license,	 AU	 SFB	 can	 now	 compete	with	larger	 commercial	 banks,	 offering	 a	wider	 range	 of	 services.	

This	competition	will	drive	innovation	and	improve	customer	service	across	the	banking	sector.	
3. Improving	Financial	Inclusion:	

o While	AU	 Small	 Finance	Bank	will	 now	have	 access	 to	larger	 corporate	 clients,	 it	 can	 continue	 its	 legacy	 of	financial	 inclusion	by	
extending	its	services	to	rural	areas	and	small	businesses,	ensuring	a	broader	inclusive	banking	ecosystem.	

4. Boost	to	the	‘Atmanirbhar	Bharat’	Initiative:	
o The	grant	of	a	Universal	Banking	License	aligns	with	India’s	vision	of	becoming	self-reliant	in	various	sectors,	including	banking	and	

finance,	and	enhances	India’s	domestic	financial	markets.	

Conclusion: 
The	RBI's	approval	 for	AU	Small	Finance	Bank’s	 transition	to	a	Universal	Bank	marks	a	pivotal	moment	 in	 India’s	banking	reforms	and	financial	
inclusion	 journey.	 This	 transition	will	 allow	AU	SFB	 to	broaden	 its	 service	offerings	and	extend	 its	 reach,	while	 continuing	 its	 focus	on	financial	
inclusion.	By	enhancing	its	ability	to	provide	commercial	and	investment	banking	services,	the	bank	is	poised	to	contribute	to	India’s	economic	
growth	and	digital	transformation	in	the	financial	sector.	
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Mains Questions: 
1. Discuss	 the	 significance	of	 the	 transition	of	AU	Small	 Finance	Bank	 from	a	Small	 Finance	Bank	 to	a	Universal	Bank.	What	are	 the	

implications	for	India’s	banking	sector?	
2. What	are	the	eligibility	criteria	for	a	Small	Finance	Bank	to	transition	into	a	Universal	Bank?	Discuss	how	these	criteria	ensure	the	

financial	stability	and	growth	of	such	banks.	
3. Analyze	the	role	of	Small	Finance	Banks	in	India’s	financial	inclusion	strategy.	How	does	the	transition	to	Universal	Banks	enhance	

their	capacity	to	contribute	to	the	economy?	
4. Evaluate	the	potential	benefits	and	challenges	that	AU	Small	Finance	Bank	may	face	after	receiving	the	Universal	Banking	License.	How	

will	it	affect	the	competitive	dynamics	in	the	banking	sector?	
5. What	role	does	the	RBI’s	approval	of	Universal	Banking	Licenses	play	in	shaping	the	future	of	banking	in	India?	Discuss	its	potential	

impact	on	financial	inclusion,	competition,	and	banking	services.	

PAN 2.0 Project: Modernizing India's Taxation System 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Economic	Development	and	Technology	
✅	GS	Paper	III	–	Financial	Sector	Reforms	
✅	GS	Paper	II	–	Government	Policies	and	Schemes	

Introduction: 
The	Income	Tax	(IT)	Department	of	India	has	awarded	a	contract	for	the	PAN	2.0	project	to	a	technology	company	in	2024.	This	new	initiative	aims	
to	modernize	and	streamline	the	 process	 of	 issuing	 and	managing	 the	Permanent	 Account	 Number	 (PAN)	and	Tax	 Deduction	 and	 Collection	
Account	Number	 (TAN),	 which	 are	 crucial	 for	 tracking	financial	 transactions	and	 ensuring	 compliance	with	tax	 laws.	 The	 PAN	 2.0	 project	 is	 a	
significant	step	toward	digitizing	and	improving	taxpayer	services,	making	them	more	efficient,	secure,	and	user-friendly.	

About the PAN 2.0 Project: 
1. Objective:	

o The	 primary	 objective	 of	 the	PAN	 2.0	 Project	is	 to	streamline	and	modernize	the	 process	 of	 issuing	 and	
managing	PAN	and	TAN	numbers.	 This	 project	 seeks	 to	 ensure	 that	 the	 process	 becomes	faster,	 more	efficient,	 and	
completely	paperless,	significantly	improving	the	taxpayer’s	experience.	

o The	integration	of	technology	will	enable	a	single	portal	for	accessing	PAN-related	services,	eliminating	the	need	for	multiple	platforms	
and	enhancing	overall	taxpayer	convenience.	

2. Historical	Background:	
o PAN	was	introduced	in	1972	by	the	Income	Tax	Department	to	serve	as	a	unique	10-digit	alphanumeric	identifier	for	individuals	and	

entities.	The	purpose	of	the	PAN	is	to	track	financial	transactions,	such	as	income	returns,	tax	payments,	and	investments,	 linking	
them	to	the	Income	Tax	Department’s	records.	

o The	Tax	Deduction	and	Collection	Account	Number	(TAN)	is	another	important	number	introduced	by	the	IT	department	for	entities	
responsible	for	Tax	Deducted	at	Source	(TDS)	and	Tax	Collected	at	Source	(TCS).	

Features of the PAN 2.0 Project: 
1. Single	Portal:	

o The	PAN	2.0	Project	will	bring	a	unified	portal	for	all	services	related	to	PAN	and	TAN,	allowing	individuals	and	businesses	to	apply,	
update,	and	manage	their	PAN	and	TAN	details	through	a	single,	centralized	platform.	This	will	simplify	the	entire	process	and	provide	
greater	ease	of	access	for	users.	

2. Paperless	Processing:	
o A	 significant	 aspect	 of	 this	 project	 is	 its	paperless	 processing,	 which	 will	 eliminate	 the	 need	 for	 physical	 documents	 during	

the	application	and	verification	process.	 This	 move	 is	 in	 line	 with	 the	 government’s	 broader	Digital	 India	initiative,	
promoting	efficiency	and	reducing	the	administrative	burden.	

3. Enhanced	Security	Measures:	
o With	the	growing	threat	of	cybersecurity	risks,	 the	PAN	2.0	Project	will	 incorporate	enhanced	security	measures	to	safeguard	the	

sensitive	data	of	taxpayers.	For	instance,	the	PAN	Data	Vault	will	be	used	to	securely	store	the	personal	and	financial	information	linked	
to	each	PAN.	This	will	ensure	that	taxpayer	information	is	protected	against	unauthorized	access	and	cyber	threats.	

4. Faster	Turnaround	Time:	
o The	PAN	2.0	system	aims	to	speed	up	the	issuance	of	PAN	cards,	making	it	easier	for	individuals	and	entities	to	receive	their	PAN	in	real-

time	or	within	a	few	hours	instead	of	the	traditional	waiting	period	of	days	or	weeks.	This	speed	will	significantly	reduce	delays	in	tax	
filings	and	financial	transactions.	

5. Integration	with	Other	Government	Schemes:	
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o The	 new	 system	will	 be	seamlessly	 integrated	with	 other	 government	 schemes,	 ensuring	 that	 individuals	 can	 access	 services	 such	
as	subsidies,	loans,	and	welfare	programs	without	having	to	provide	multiple	documents	or	undergo	additional	verification	processes.	
This	will	improve	interoperability	across	government	platforms.	

6. Data	Digitization	and	Analytics:	
o The	project	will	enable	the	digitization	of	all	data	linked	to	PAN	and	TAN	numbers,	making	it	easier	for	the	Income	Tax	Department	to	

track	financial	transactions,	assess	tax	liabilities,	and	ensure	compliance.	This	will	also	assist	in	data	analytics,	helping	the	government	
identify	tax	evasion	and	illicit	financial	activities.	

PAN and TAN in India’s Taxation System: 
1. PAN	(Permanent	Account	Number):	

o PAN	is	 a	 unique	10-digit	 alphanumeric	 code	that	 links	 individuals	 or	 entities	 to	 their	tax-related	 financial	 transactions.	 It	 is	
mandatory	for	a	wide	range	of	activities	such	as:	

§ Filing	Income	Tax	Returns	(ITR).	
§ Buying	or	selling	property.	
§ Opening	bank	accounts	or	investing	in	the	stock	market.	
§ Receiving	taxable	salary	or	making	large	transactions.	

o PAN	serves	as	a	 critical	 tool	 for	 the	Income	Tax	Department	to	ensure	 that	 individuals	and	businesses	comply	with	 tax	 laws,	while	
preventing	tax	evasion.	

2. TAN	(Tax	Deduction	and	Collection	Account	Number):	
o TAN	is	a	10-digit	alphanumeric	number	that	is	issued	to	entities	responsible	for	deducting	or	collecting	taxes	at	source	(TDS/TCS).	

These	entities,	including	employers	and	businesses,	must	use	the	TAN	while	making	TDS/TCS	payments	to	the	government.	This	ensures	
transparency	in	the	process	and	helps	the	government	track	and	regulate	tax	deductions	at	various	stages	of	transactions.	

Impact of PAN 2.0 Project: 
1. Improved	Tax	Compliance:	

o By	modernizing	the	PAN	and	TAN	systems,	the	PAN	2.0	Project	is	expected	to	improve	taxpayer	compliance	by	making	it	easier	for	
individuals	 and	 businesses	 to	 manage	 their	tax	 obligations	efficiently.	 The	 integration	 with	other	 government	 schemes	will	 help	
streamline	processes,	ensuring	higher	adherenceto	tax	laws.	

2. Boosting	Digital	Transformation	in	India’s	Financial	Sector:	
o The	paperless	processing	and	digital	interface	of	PAN	2.0	will	promote	the	growth	of	digital	financial	services	and	help	India	move	

towards	a	more	cashless	economy,	reducing	the	dependency	on	physical	paperwork	and	manual	intervention	in	financial	services.	
3. Increased	Transparency	and	Reduced	Fraud:	

o Enhanced	 security	 measures,	 such	 as	 the	PAN	 Data	 Vault,	 will	 help	protect	 sensitive	 data	and	 prevent	fraudulent	 activities	like	
identity	theft	and	fake	PAN	applications.	The	centralized	database	will	make	it	easier	for	the	authorities	to	track	and	audit	financial	
transactions	in	real-time.	

4. Support	for	Financial	Inclusion:	
o The	simplified	 and	 efficient	PAN	 application	 process	 will	 encourage	 more	 individuals,	 particularly	 from	 rural	 and	 marginalized	

communities,	to	obtain	a	PAN	card.	This	will	enhance	their	access	to	financial	services,	including	bank	accounts,	loans,	and	welfare	
programs,	contributing	to	broader	financial	inclusion.	

Conclusion: 
The	PAN	2.0	Project	is	a	crucial	step	towards	the	modernization	and	digitization	of	India’s	taxation	system.	By	creating	a	single	portal	for	managing	
PAN	 and	 TAN	 services,	 introducing	paperless	 processing,	 and	 incorporating	enhanced	 security	 features,	 the	 project	 promises	 to	
improve	efficiency,	transparency,	 and	accountability	in	 India’s	 financial	 ecosystem.	 This	 initiative	 is	 a	 significant	milestone	 in	 the	 government’s	
ongoing	efforts	to	promote	a	digital	economy	and	foster	tax	compliance,	paving	the	way	for	a	more	secure	and	inclusive	financial	environment.	

Mains Questions: 
1. Discuss	the	objectives	and	key	features	of	the	PAN	2.0	project.	How	will	it	benefit	the	Indian	taxation	system	and	promote	financial	

inclusion?	
2. What	are	the	potential	challenges	in	the	implementation	of	the	PAN	2.0	project,	and	how	can	the	government	address	these	challenges	

to	ensure	its	success?	
3. How	does	the	introduction	of	the	PAN	2.0	project	contribute	to	the	broader	goals	of	the	Digital	India	initiative?	Discuss	its	potential	to	

transform	India’s	financial	services	sector.	
4. Evaluate	the	role	of	PAN	and	TAN	in	ensuring	tax	compliance	and	transparency	in	India’s	financial	system.	How	will	the	PAN	2.0	project	

enhance	their	effectiveness?	
5. Discuss	the	importance	of	enhanced	security	measures	in	the	PAN	2.0	system.	How	will	the	PAN	Data	Vault	and	other	security	features	

help	protect	taxpayer	data?	
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Software Technology Park of India (STPI) 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	II	–	Governance,	Polity,	and	Government	Schemes	
✅	GS	Paper	III	–	Technology	Development	and	Innovation	

Introduction: 
The	Software	 Technology	 Parks	 of	 India	 (STPI)	have	 played	 a	 pivotal	 role	 in	 shaping	 India’s	IT	 industry	by	 promoting	 software	 exports,	
fostering	start-ups,	 and	 encouraging	innovation.	 Established	 in	1991,	 STPI	 has	 been	 instrumental	 in	 transforming	 India	 into	 a	global	 IT	 hub,	
especially	 in	non-metro	cities.	The	government's	recent	announcement	highlights	 that	over	85%	of	STPIs	have	been	set	up	 in	Tier	2	and	3	cities,	
contributing	significantly	to	the	creation	of	jobs	and	economic	growth	in	these	regions.	This	initiative	aligns	with	the	National	Policy	on	Software	
Products	(NPSP),	2019,	and	aims	to	strengthen	India’s	technological	infrastructure	and	R&D	ecosystem.	

About Software Technology Parks of India (STPI): 
1. Establishment	and	Governance:	

o STPI	was	established	in	1991	as	an	S&T	(Science	and	Technology)	organization	under	the	Ministry	of	Electronics	and	Information	
Technology	(MeitY).	

o Its	main	headquarters	are	located	in	New	Delhi,	with	a	network	of	STPIs	spread	across	various	cities	in	India.	
o The	initiative	was	designed	to	enhance	India's	IT	industry	by	creating	a	supportive	infrastructure	for	software	exports	and	promoting	

the	growth	of	technology-driven	services.	
2. Role	and	Functions	of	STPI:	

o The	primary	role	of	 STPI	 is	 to	promote	 the	 IT	 industry	in	 India,	particularly	 in	 the	areas	of	innovation,	research	&	development	
(R&D),	and	start-ups.	It	also	fosters	the	creation	of	intellectual	property	(IP)and	products	in	emerging	technologies	like	IoT	(Internet	
of	Things),	Blockchain,	and	AI	(Artificial	Intelligence).	

o STPI	provides	a	platform	for	small	and	medium	enterprises	(SMEs)	to	develop,	innovate,	and	expand	in	the	technology	space.	
3. Vision	and	Alignment	with	NPSP	2019:	

o STPI’s	 vision	 is	 in	 alignment	with	 the	National	 Policy	 on	 Software	 Products	 (NPSP),	 2019,	 which	 aims	 to	develop	 the	 software	
product	 industry	in	 India	 by	 nurturing	product-driven	 companies	and	 fostering	 a	 strong	ecosystem	for	 innovation,	intellectual	
property,	and	market	development.	

o NPSP	2019	envisions	making	India	a	global	leader	in	software	products	by	supporting	R&D,	facilitating	start-ups,	and	helping	small	
firms	scale	their	businesses.	

Key Objectives of STPI: 
1. Promoting	Software	Development	and	Export:	

o STPI’s	primary	objective	is	to	promote	the	development	and	export	of	software	and	software	services.	The	organization	provides	
critical	infrastructure,	including	high-speed	internet	and	data	centers,	for	software	developers	and	exporters.	

o It	supports	technology	exports,	contributing	to	India’s	position	as	a	leader	in	global	IT	services.	
2. Supporting	MSMEs:	

o STPI’s	initiatives	are	designed	to	support	Micro,	Small,	and	Medium	Enterprises	(MSMEs)	in	the	IT	sector	by	creating	a	conducive	
environment	for	their	growth.	

o The	 organization	 provides	 resources,	incubation	 facilities,	 and	networking	 opportunities	to	start-ups	and	MSMEs	 in	 Tier	 2	 and	 3	
cities,	helping	them	compete	with	larger	firms	in	the	global	market.	

3. Services	to	Exporters:	
o STPI	offers	a	range	of	services	to	software	exporters,	including	tax	incentives,	infrastructure	support,	and	access	to	international	

markets.	These	services	help	small	firms	gain	a	foothold	in	global	markets	and	increase	their	export	potential.	
4. Implementation	of	STP/EHTP	Schemes:	

o STPI	 is	 also	 responsible	 for	 implementing	 schemes	 such	 as	 the	Software	 Technology	 Park	 (STP)	and	Electronics	 and	 Hardware	
Technology	 Park	 (EHTP).	 These	 schemes	 provide	financial	 incentives	and	facilitate	 technology	 transfer	to	 boost	software	
development	and	hardware	manufacturing.	

Significance of STPI’s Contribution to Tier 2 and 3 Cities: 
1. Job	Creation:	

o The	STPI	 initiative	has	contributed	to	 the	creation	of	2.98	lakh	jobs	in	non-metro	cities,	especially	 in	Tier	2	and	3	cities.	This	helps	
reduce	regional	disparities	and	fosters	economic	growth	in	underserved	areas.	

o The	growth	of	the	IT	sector	in	these	cities	has	also	led	to	the	development	of	a	skilled	workforce,	reducing	the	brain	drain	to	metro	
cities	like	Bangalore,	Hyderabad,	and	Delhi.	

2. Economic	Growth	in	Rural	Areas:	
o By	establishing	STPIs	 in	Tier	2	and	3	 cities,	 the	 government	has	helped	diversify	 the	 economic	base	of	 these	 regions,	 creating	new	

business	opportunities	in	sectors	like	software	services,	digital	innovation,	and	technology	entrepreneurship.	
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o The	concentration	of	technology	firms	has	contributed	to	the	development	of	local	economies,	attracting	investments,	and	improving	
local	infrastructure.	

3. Inclusive	Growth:	
o The	establishment	of	STPIs	outside	of	major	metro	cities	ensures	inclusive	growth	and	reduces	 the	economic	concentration	 in	 large	

urban	centers.	This	approach	allows	smaller	cities	to	take	advantage	of	India’s	growing	IT	export	market	and	benefits	communities	that	
may	have	previously	lacked	access	to	high-tech	job	opportunities.	

Conclusion: 
The	Software	Technology	Parks	of	India	(STPI)	have	played	an	instrumental	role	in	fostering	the	growth	of	India’s	IT	sector	by	promoting	software	
development,	 exports,	 and	 innovation.	 By	 focusing	 on	Tier	 2	 and	 3	 cities,	 STPI	 has	 significantly	 contributed	 to	job	 creation,	economic	 growth,	
and	technology	advancement	in	non-metro	regions,	thus	supporting	the	government's	vision	for	inclusive	and	decentralized	growth.	As	India	
continues	to	pursue	its	goals	under	the	National	Policy	on	Software	Products	(NPSP),	2019,	STPI’s	efforts	are	key	to	strengthening	the	country’s	
position	as	a	global	leader	in	software	products	and	technology	services.	

Mains Questions: 
1. Explain	the	role	of	the	Software	Technology	Parks	of	India	(STPI)	in	promoting	India’s	IT	industry.	How	has	its	focus	on	Tier	2	and	3	

cities	contributed	to	regional	economic	development?	
2. Discuss	the	objectives	of	STPI	and	its	alignment	with	the	National	Policy	on	Software	Products	(NPSP),	2019.	How	does	STPI	support	

MSMEs	and	technology	start-ups	in	India?	
3. What	are	the	key	features	of	the	Software	Technology	Park	(STP)	and	Electronics	and	Hardware	Technology	Park	(EHTP)	schemes	

implemented	by	STPI?	How	do	they	facilitate	the	growth	of	India’s	software	export	industry?	
4. Analyze	 the	significance	of	STPI	 in	reducing	regional	disparities	and	promoting	inclusive	growth	in	 India’s	 IT	sector.	How	does	 its	

presence	in	non-metro	cities	support	job	creation	and	economic	growth?	
5. Evaluate	 the	 impact	of	STPI’s	efforts	 in	Tier	2	and	3	cities	on	 India’s	global	competitiveness	 in	 the	 IT	sector.	What	challenges	and	

opportunities	does	this	decentralization	of	the	IT	industry	present?	

Discovery of Ni-Cu-PGE Sulphide in Chhattisgarh 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	and	Resource	Management	
✅	GS	Paper	II	–	International	Relations	and	Strategic	Resources	
✅	GS	Paper	II	–	Science	and	Technology	

Introduction: 
India	 has	made	 its	first-ever	 discovery	of	Nickel-Copper-Platinum	Group	 Element	 (Ni-Cu-PGE)	 sulphide	at	 the	Bhalukona-Jamnidih	 block	in	
the	Mahasamund	district	of	Chhattisgarh.	This	marks	a	significant	step	in	enhancing	India's	resource	base	for	critical	minerals	that	are	essential	for	
the	energy	transition,	electric	vehicles	(EVs),	and	defence	applications.	The	discovery	holds	substantial	economic	and	strategic	value	due	to	the	
increasing	demand	for	these	minerals	in	high-tech	applications,	particularly	in	clean	energy	technologies.	

About Nickel-Copper-Platinum Group Element (Ni-Cu-PGE) Sulphide: 
1. Ni-Cu-PGE	Sulphide:	

o This	mineral	group	consists	of	Nickel	(Ni),	Copper	(Cu),	and	Platinum	Group	Elements	(PGEs),	 forming	a	key	part	of	 the	sulphide	
ore	category.	 The	 sulphide	 ores	 containing	 these	 elements	 are	highly	 sought	 afterfor	 their	industrial	 applications	and	strategic	
importance.	

2. Location	of	Discovery:	
o The	discovery	took	place	at	the	Bhalukona-Jamnidih	block	in	the	Mahasamund	district,	Chhattisgarh,	a	region	now	poised	to	become	

significant	in	the	global	mining	and	resource	extraction	landscape.	

Applications of Ni-Cu-PGE: 
1. Nickel:	

o Nickel	is	 a	 critical	 material	 used	 in	 the	 production	 of	stainless	 steel	and	alloys,	 essential	 in	 construction,	 infrastructure,	 and	
manufacturing	industries.	

o With	 the	 rise	 of	electric	 vehicles	 (EVs),	 nickel	 has	 gained	prominence	 as	 a	 key	 component	 in	batteries,	 particularly	 in	lithium-ion	
batteries,	which	are	crucial	for	EVs.	Nickel	is	integral	in	enhancing	the	energy	density	and	longevity	of	EV	batteries.	

2. Copper:	
o Copper	is	 extensively	 used	 in	electrical	wiring,	electronics,	plumbing,	 and	construction.	 Its	 high	electrical	 conductivity	makes	 it	

essential	for	energy	transmission	and	electronics	manufacturing.	
o Copper	is	also	used	in	the	renewable	energy	sector,	particularly	in	solar	power	systems,	wind	turbines,	and	electric	grid	systems,	

making	it	crucial	for	sustainable	energy	solutions.	
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3. Platinum	Group	Elements	(PGEs):	
o The	Platinum	 Group	 Elements	 (PGEs),	 including	platinum,	 palladium,	 and	rhodium,	 have	 applications	 in	catalysis,	jewellery,	

and	electronics.	
o PGEs	 are	 widely	 used	 in	hydrogen	 fuel	 cell	 technology,	 which	 is	 seen	 as	 a	 promising	 clean	 energy	 source	 for	 the	energy	

transition	and	green	technologies.	They	are	also	critical	in	automotive	catalytic	converters,	which	reduce	vehicle	emissions.	

Strategic Value of Ni-Cu-PGE Sulphide: 
1. Critical	for	Clean	Energy	Transition:	

o The	 growing	 shift	 towards	clean	 energy	 technologies	and	electric	 vehicles	 (EVs)	has	 placed	 critical	 minerals	 like	nickel,	copper,	
and	platinum	group	elements	at	the	forefront	of	energy	transitiondiscussions.	These	minerals	are	indispensable	for	developing	the	
necessary	infrastructure	for	sustainable	energy	solutions.	

o As	countries	look	to	reduce	their	carbon	footprint,	Ni-Cu-PGE	sulphide	can	contribute	significantly	to	reducing	dependency	on	fossil	
fuels	by	supporting	the	development	of	electric	vehicles,	renewable	energy	systems,	and	hydrogen	fuel	cells.	

2. Defense	Applications:	
o Ni-Cu-PGE	minerals	 are	 also	 vital	 for	defence	 applications,	 including	 the	 production	 of	advanced	 alloys,	armour	 plating,	

and	aerospace	components.	Their	role	in	military-grade	technologies	makes	them	strategically	important	for	national	security.	
3. Supply	Chain	Security:	

o The	discovery	 of	 Ni-Cu-PGE	 sulphide	in	 India	 reduces	 the	 country’s	 reliance	 on	imports	of	 these	 critical	 minerals.	 By	 tapping	
into	domestic	 sources,	 India	 can	 ensure	 a	 more	secure	 supply	 chain	for	clean	 energytechnologies	 and	defence	 materials,	 while	
also	boosting	economic	growth	through	the	development	of	the	mining	sector.	

Implications for India’s Resource Management: 
1. Economic	Growth:	

o The	 discovery	 of	Ni-Cu-PGE	 sulphide	provides	 a	 new	 opportunity	 for	economic	 growth	in	 Chhattisgarh	 and	 India	 as	 a	 whole.	
The	mining	and	extraction	of	these	resources	could	lead	to	increased	employment,	investment,	and	industrial	development	in	the	
region.	

2. Reducing	Import	Dependency:	
o India	currently	imports	a	significant	portion	of	nickel	and	platinum	group	elements.	Domestic	mining	of	these	critical	minerals	would	

reduce	import	dependency,	contributing	to	the	country’s	goal	of	becoming	self-reliant	in	essential	resources.	
3. Boost	to	Clean	Energy	Transition:	

o India’s	commitment	 to	 clean	 energy	and	 the	energy	 transition	can	 be	 greatly	 accelerated	 with	 the	domestic	
availability	of	nickel	and	copper.	 These	minerals	 are	 fundamental	 for	producing	electric	vehicle	batteries,	solar	panels,	 and	wind	
turbines,	all	key	to	India’s	renewable	energy	goals.	

Conclusion: 
The	discovery	of	Ni-Cu-PGE	 sulphide	in	Chhattisgarh	represents	 a	milestone	in	 India’s	 efforts	 to	 secure	 its	 supply	of	critical	minerals	necessary	
for	energy	 transition	and	national	 security.	 The	strategic	 value	of	 these	 minerals,	 coupled	 with	 their	 importance	 in	 industries	 ranging	
from	automotive	and	electronics	to	defence,	 makes	 this	 discovery	 pivotal	 in	 shaping	 India’s	 future	economic	and	environmental	 trajectory.	 By	
leveraging	these	resources,	India	can	enhance	its	sustainability	efforts,	reduce	import	dependence,	and	boost	domestic	manufacturing.	

Mains Questions: 
1. Discuss	 the	 significance	 of	 the	discovery	 of	 Ni-Cu-PGE	 sulphide	in	 Chhattisgarh	 for	 India’s	energy	 transitionand	economic	

development.	How	does	it	contribute	to	reducing	import	dependency?	
2. Explain	 the	strategic	 importance	of	Nickel-Copper-Platinum	Group	Element	 (Ni-Cu-PGE)	sulphide	 in	 clean	energy	 technologies	and	

defence	applications.	How	does	this	discovery	enhance	India’s	security	and	economic	resilience?	
3. What	are	the	environmental	and	economic	challenges	associated	with	the	extraction	of	critical	minerals	like	Ni-Cu-PGE	sulphide?	How	

can	India	manage	these	challenges	while	ensuring	sustainable	mining?	
4. Assess	the	role	of	Ni-Cu-PGE	sulphide	in	advancing	India’s	renewable	energy	goals.	How	does	it	fit	into	India’s	commitment	to	the	clean	

energy	transition?	
5. Evaluate	the	potential	of	Ni-Cu-PGE	sulphide	mining	in	Chhattisgarh	to	boost	local	employment	and	industrial	growth.	What	policies	

should	be	adopted	to	ensure	the	benefits	of	this	discovery	are	maximized	for	the	region?	
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AGRUCULTURE	
Edible Oil Regulations Amendments 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Agriculture,	Economy,	and	Environment	
✅	GS	Paper	II	–	Social	Justice	
✅	GS	Paper	II	–	Consumer	Welfare	and	Policies	

Introduction: 
On	4th	August	2025,	 the	Ministry	of	Consumer	Affairs	issued	a	notification	amending	the	Vegetable	Oil	Products	Production	and	Availability	
(Regulation)	Order,	2011	under	the	Essential	Commodities	Act,	1955.	The	new	amendments	aim	to	address	the	ongoing	challenges	in	India’s	edible	
oil	 sector,	 focusing	 on	enhancing	 transparency,	preventing	 supply	 disruptions,	 and	ensuring	 fair	 prices	for	 consumers.	 By	 strengthening	
the	accountability	of	market	players	 and	 stabilizing	edible	oil	 supplies,	 these	 regulations	 seek	 to	 create	 a	more	efficient	and	resilient	edible	oil	
industry	in	the	country.	

Edible Oil Scenario in India: 
India	 is	a	major	player	in	 the	global	edible	oil	market	but	remains	highly	dependent	on	 imports	 to	meet	 its	domestic	demand.	 In	 fact,	 India	 is	 the	
world’s	largest	importer	of	edible	oils,	followed	by	China	and	the	USA.	The	country	faces	several	challenges	in	its	edible	oil	sector,	including	supply	
disruptions,	price	fluctuations,	and	low	domestic	production.	

• Edible	Oil	Imports:	
o Palm	oil	remains	the	dominant	import,	accounting	for	59%	of	India’s	edible	oil	imports.	
o Soybean	oil	follows	with	23%	of	total	imports,	while	sunflower	oil	accounts	for	16%.	

• Declining	Import	Dependence:	
o India’s	import	dependence	on	edible	oils	has	decreased	 from	63.2%	in	2015-16	to	54.9%	in	2021-22,	 showing	a	steady	 increase	 in	

domestic	oilseed	production.	
• Major	Domestic	Oilseeds:	

India	produces	a	range	of	oilseeds,	including	groundnut,	rapeseed-mustard,	soybean,	sunflower,	sesame,	safflower,	nigerseed,	castor,	
and	linseed.	

o Among	these,	soybean	(34%),	rapeseed	&	mustard	(31%),	and	groundnut	(27%)	account	for	over	92%	of	the	country’s	total	oilseeds	
production.	

Challenges Behind High Import Dependence: 
India's	high	dependence	on	imported	edible	oils	is	driven	by	several	factors:	

1. Rainfed	Farming	and	Smallholder	Farmers:	
A	significant	portion	(around	72%)	of	oilseeds	is	grown	on	rainfed	lands,	mostly	by	small	and	marginal	farmers.	These	farmers	face	
difficulties	related	to	low	productivity,	poor	access	to	technology,	and	lack	of	resources	for	high-input	farming,	all	of	which	affect	oilseed	
yields.	

2. Inadequate	Technological	Support:	
The	absence	of	appropriate	technologies	and	poor	farming	practices	contribute	to	the	low	productivity	of	oilseeds.	Despite	the	potential	
for	higher	yields,	most	farmers	are	unable	to	optimize	their	land	and	resources	due	to	lack	of	modern	techniques	and	input	support.	

Government Initiatives to Boost Domestic Edible Oil Production: 
To	reduce	reliance	on	imports	and	increase	domestic	production	of	edible	oils,	the	government	has	launched	a	number	of	initiatives:	

1. National	Mission	on	Edible	Oils	–	Oil	Palm	(NMEO-OP):	
o The	NMEO-OP	aims	to	boost	domestic	oilseed	production,	with	a	focus	on	oil	palm	cultivation,	which	has	high	potential	in	India’s	

tropical	regions.	
o The	mission	intends	to	achieve	self-reliance	in	edible	oils	by	expanding	the	area	under	oil	palm	cultivation	and	increasing	the	

productivity	of	the	crop.	
2. National	Food	Security	Mission-	Oilseeds	&	Oil	Palm	(NFSM-OS&OP):	

o The	NFSM-OS&OP	is	designed	to	augment	the	availability	of	edible	oils	by	focusing	on	increasing	production	and	productivity	of	
the	nine	major	oilseed	crops.	

o The	program	also	aims	to	promote	oil	palm	cultivation	and	tree	borne	oilseeds	through	area	expansion	and	research.	
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3. Support	for	Technology	and	Input	Accessibility:	
o Efforts	to	provide	farmers	with	modern	farming	techniques,	improved	seeds,	and	better	access	to	irrigationare	also	part	of	the	

government’s	strategy	to	enhance	domestic	edible	oil	production.	

Impact of the Amendments on the Edible Oil Sector: 
The	recent	amendments	in	the	regulations	under	the	Essential	Commodities	Act	are	expected	to	play	a	key	role	in	the	following	areas:	

1. Price	Stability:	
By	preventing	sudden	supply	disruptions	and	enhancing	market	transparency,	the	amendments	aim	to	stabilize	edible	oil	prices,	preventing	
artificial	inflation	and	hoarding	by	market	players.	

2. Enhanced	Accountability:	
The	amendments	ensure	greater	accountability	of	market	players,	from	producers	to	distributors,	ensuring	a	more	transparent	pricing	
mechanism.	This	will	help	in	reducing	manipulations	that	lead	to	price	fluctuations	in	the	edible	oil	market.	

3. Fair	Prices	for	Consumers:	
With	a	focus	on	ensuring	fair	pricing,	the	regulations	aim	to	protect	consumers	from	unnecessary	price	hikeswhile	maintaining	the	stability	
of	the	edible	oil	supply	chain.	

4. Supply	Chain	Transparency:	
The	amendments	will	require	better	record-keeping,	reporting,	and	tracking	of	supply	chains,	improving	the	overall	transparency	of	the	edible	
oil	market	and	facilitating	better	governance.	

Conclusion and Future Directions: 
The	amendments	 to	 the	Vegetable	Oil	Products	Production	and	Availability	Regulation	Order	are	a	crucial	 step	 toward	ensuring	a	stable	and	
transparent	edible	oil	market	in	India.	However,	to	achieve	complete	self-sufficiency	in	edible	oil	production,	it	is	essential	that	India	continues	to	
invest	in	domestic	oilseed	cultivation	and	modernization	of	farming	practices.	

The	combination	of	policy	reforms,	technological	advancements,	and	focused	government	initiatives	like	the	National	Mission	on	Edible	Oils	–	
Oil	Palm	will	play	a	pivotal	 role	 in	addressing	 the	 challenges	 faced	by	 the	 sector.	As	 India	 continues	 to	 strengthen	 its	 edible	oil	production,	 these	
regulatory	changes	will	help	in	meeting	domestic	demand	while	stabilizing	prices	for	consumers.	

Mains Questions: 
1. Analyze	 the	 significance	of	 the	 amendments	 to	 the	Vegetable	Oil	 Products	Production	and	Availability	Regulation	Order,	 2011,	 in	

ensuring	transparency	and	stability	in	India’s	edible	oil	market.	
2. Discuss	the	reasons	behind	India’s	high	import	dependence	on	edible	oils.	What	measures	can	the	government	take	to	reduce	this	

dependence?	
3. Evaluate	the	role	of	the	National	Mission	on	Edible	Oils	–	Oil	Palm	(NMEO-OP)	and	the	National	Food	Security	Mission	–	Oilseeds	&	Oil	

Palm	(NFSM-OS&OP)	in	enhancing	domestic	edible	oil	production.	How	effective	are	these	initiatives?	
4. How	do	government	policies	aimed	at	increasing	the	production	of	edible	oils	address	the	challenges	of	low	productivity	in	rainfed	

farming	areas	and	smallholder	farmers?	
5. What	 are	 the	 implications	 of	 enhancing	 transparency	 and	 accountability	 in	 the	 edible	 oil	 supply	 chain	 for	 both	 consumers	 and	

producers	in	India?	

MS Swaminathan Centenary Conference 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	and	Polity	
✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	III	–	Agriculture	and	Rural	Development	
✅	GS	Paper	II	–	International	Relations	and	Conferences	

Introduction: 
On	 the	 occasion	 of	 the	100th	 birth	 anniversary	of	Professor	MS	 Swaminathan,	 the	Prime	Minister	of	 India	 inaugurated	 the	MS	 Swaminathan	
Centenary	International	Conference,	themed	"Evergreen	Revolution,	The	Pathway	to	Biohappiness".	The	theme	of	the	conference	pays	tribute	
to	Prof.	Swaminathan’s	 lifelong	dedication	to	food	security,	particularly	 in	 the	context	of	 the	Green	Revolution	and	the	sustainable	agricultural	
practices	he	championed.	The	conference	aims	to	advance	discussions	on	food	security,	biohappiness,	and	the	Evergreen	Revolution,	a	concept	that	
Swaminathan	developed	to	promote	sustainable	farming	practices	for	the	future.	

About MS Swaminathan (1925 – 2023): 
1. Recognition	and	Honors:	
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o MS	Swaminathan	was	one	of	 India’s	most	distinguished	agricultural	scientists,	with	global	recognition	for	his	contributions	 to	food	
security.	

o He	received	several	prestigious	awards,	 including	 the	Ramon	Magsaysay	Award	(1971),	World	Food	Prize(1987),	UNEP	Sasakawa	
Environment	Prize	(1994),	and	UNESCO	Gandhi	Gold	Medal	(1999).	He	was	posthumously	conferred	the	Bharat	Ratna	in	2024.	

2. Influential	Roles:	
o Swaminathan	served	as	a	Member	of	the	Planning	Commission	(1980-82),	chaired	the	UN	Commission	on	Science	and	Technology	

for	Development,	and	was	the	Director-General	of	the	International	Rice	Research	Institute	(IRRI)	in	the	Philippines.	
o He	also	 founded	the	M.	S.	Swaminathan	Research	Foundation	(MSSRF),	which	has	been	at	 the	 forefront	of	 research	 in	sustainable	

agriculture	and	food	security.	

Key Contributions of MS Swaminathan: 
1. Development	of	High-Yield	Varieties:	

o 1950s:	 Prof.	 Swaminathan	 developed	frost-resistant	 potato	 hybrids	and	crossed	 fragile	 indica	 rice	with	 more	 resilient	 japonica	
varieties,	producing	robust,	high-yield	rice	strains.	

o 1963:	 Along	 with	Norman	 Borlaug,	 he	 initiated	 a	 wheat	 breeding	 program	 that	 incorporated	dwarfing	 genes,	 producing	 shorter,	
stronger	plants	that	resulted	in	higher	yields.	

2. Father	of	the	Green	Revolution	in	India:	
o Prof.	Swaminathan	played	a	pivotal	role	in	the	Green	Revolution	in	India,	which	began	in	the	1960s,	by	focusing	on	increasing	food	

production	through	advanced	breeding	techniques	and	the	adoption	of	modern	agricultural	methods.	This	revolution	transformed	
India	from	a	food-deficient	nation	to	a	food-surplus	one.	

3. Concept	of	Crop	Cafeterias	and	Crop	Distribution	Agronomy:	
o Crop	 Cafeterias:	 This	 innovative	 concept	 involved	 growing	 diverse	crop	 varieties	together	 to	 ensure	 a	balanced	 diet	and	

improve	nutrition.	
o Crop	Distribution	Agronomy:	Prof.	Swaminathan	introduced	an	approach	that	allowed	for	midseason	adjustments	in	crop	selection	

and	planting	schedules,	optimizing	yield	and	food	quality	rather	than	relying	on	a	fixed	schedule.	
4. National	Commission	on	Farmers	–	Swaminathan	Report:	

o Swaminathan	chaired	the	National	Commission	on	Farmers	and	submitted	the	Swaminathan	Report	to	the	government.	This	report	
outlined	ways	to	improve	the	productivity,	profitability,	and	sustainability	of	farming	systems	in	India,	with	a	focus	on	sustainable	
farming	and	farmer	welfare.	

Evergreen Revolution: 
1. Concept:	

o The	Evergreen	 Revolution	was	 a	 concept	 introduced	 by	 Prof.	 Swaminathan,	 emphasizing	 the	 need	 to	increase	 agricultural	
productivity	without	 causing	ecological	harm.	 The	 goal	was	 to	 create	 a	 sustainable	model	 for	 agriculture	 that	 could	meet	 the	food	
needs	of	future	generations	while	preserving	the	environment.	

2. Key	Components	of	the	Evergreen	Revolution:	
o Promotion	of	Organic	Agriculture	and	Green	Agriculture:	This	includes	integrated	pest	management,	integrated	nutrient	supply,	

and	integrated	natural	resource	management,	all	aimed	at	reducing	dependency	on	harmful	chemicals	and	promoting	sustainable	
practices.	

o Village	 Knowledge	 Centres:	 These	 centres	 provide	time-	 and	 location-specific	 information	on	crop	 management,	animal	
husbandry,	and	other	agricultural	practices,	helping	farmers	make	informed	decisions.	

o Biovillages:	 The	 concept	 focuses	 on	sustainable	 management	 of	 natural	 resources	and	 improving	 both	on-farm	and	non-farm	
livelihoods.	The	idea	is	to	create	self-sustaining	villages	that	integrate	agriculture	with	environmental	sustainability.	

o Focus	on	Equity:	The	Evergreen	Revolution	also	emphasizes	the	need	for	social,	economic,	and	gender	equity	in	the	agricultural	sector.	
Prof.	Swaminathan	advocated	for	a	model	of	development	that	includes	marginalized	communities	and	provides	equal	opportunities	for	
all.	

Conclusion: 
The	MS	Swaminathan	Centenary	International	Conference	celebrates	the	legacy	of	Prof.	MS	Swaminathan,	whose	work	in	agriculture	and	food	
security	has	had	a	lasting	impact	on	India	and	the	world.	His	contributions,	from	the	Green	Revolution	to	the	Evergreen	Revolution,	have	shaped	the	
trajectory	of	Indian	agriculture,	ensuring	food	security	while	promoting	sustainable	farming	practices.	As	India	continues	its	pursuit	of	agricultural	
and	 environmental	 sustainability,	 the	Evergreen	 Revolution	offers	 a	 framework	 for	 the	 future—one	 that	 integrates	ecological	 harmony,	food	
security,	 and	social	equity.	The	 conference’s	 theme,	"Evergreen	Revolution,	The	Pathway	 to	Biohappiness,"	aptly	 reflects	Prof.	 Swaminathan’s	
vision	for	a	sustainable	and	inclusive	future	for	agriculture.	

Mains Questions: 
1. Discuss	the	contributions	of	Prof.	MS	Swaminathan	to	India's	agricultural	development.	How	did	the	Green	Revolution	and	Evergreen	

Revolution	shape	India’s	food	security	and	agricultural	practices?	
2. What	 is	 the	 concept	 of	 the	 Evergreen	 Revolution?	 How	 does	 it	 contribute	 to	sustainable	 agriculture	and	food	 security	without	

compromising	ecological	balance?	
3. Examine	the	significance	of	the	Swaminathan	Report	in	improving	the	productivity,	profitability,	and	sustainability	of	farming	systems	

in	India.	What	key	recommendations	from	the	report	are	critical	to	Indian	agriculture	today?	
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4. How	can	the	principles	of	the	Evergreen	Revolution	be	applied	to	modern	agricultural	policies	in	India?	What	role	can	organic	and	
green	agriculture	play	in	India’s	agricultural	future?	

5. Evaluate	the	role	of	technological	innovations	like	Village	Knowledge	Centres	and	Biovillages	in	improving	agricultural	practices.	How	
can	these	initiatives	help	farmers	in	rural	India?	

SOCIETY,	SOCIAL	JUSTICE	AND	
SOCIAL	ISSUES	

Tamil Nadu Transgender Policy 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	II	–	Social	Justice	
✅	GS	Paper	II	–	Polity	and	Rights	Issues	
✅	GS	Paper	II	–	Welfare	Schemes	and	Policies	

Introduction: 
On	4th	August	2025,	 the	Tamil	Nadu	Government	introduced	 a	 pioneering	 state	 policy	 aimed	 at	 securing	 the	 rights	 and	welfare	 of	 transgender	
individuals	within	the	state.	This	policy,	which	 focuses	on	education,	employment,	healthcare,	housing,	and	safety,	 is	a	monumental	step	toward	
ensuring	social	inclusion	and	protecting	the	rights	of	one	of	the	most	marginalized	communities	in	India.	

This	 initiative,	apart	from	ensuring	legal	rights,	addresses	societal	discrimination	and	seeks	to	ensure	transgender	people	can	live	with	dignity	and	
autonomy.	 The	 policy	 also	 aims	 to	 amend	key	 legal	 frameworks	to	 ensure	 better	 rights	 for	 transgender	 individuals,	 thus	 offering	 them	 equal	
opportunities	in	all	spheres	of	life.	

Key Provisions of the Tamil Nadu Transgender Policy: 
1. Legal	Rights	Protection:	

The	policy	lays	down	provisions	for	the	protection	of	transgender	individuals	in	education,	employment,	healthcare,	and	housing.	It	
includes	safeguards	against	discrimination	and	ensures	access	to	basic	facilities,	enabling	equal	opportunities	for	transgender	people.	

2. Amendment	of	Inheritance	Laws:	
A	noteworthy	feature	of	the	policy	is	its	push	for	amendments	to	the	Hindu	Succession	Act	and	the	Indian	Succession	Act.	These	
amendments	aim	to	guarantee	transgender	individuals	the	right	to	inheritance,	thereby	ensuring	that	they	are	legally	recognized	as	rightful	
heirs	in	familial	structures.	

3. Right	to	Self-Identification:	
In	a	groundbreaking	move,	the	policy	grants	transgender	and	intersex	individuals	the	right	to	self-identify	their	gender	as	male,	female,	or	
transgender,	without	the	need	for	medical	procedures	or	certificates.	This	provision	removes	the	bureaucratic	barriers	previously	required	
to	legally	recognize	one's	gender	identity.	

Understanding Transgender Identity: 
• Definition:	

A	transgender	person	is	 someone	whose	gender	 identity	does	not	align	with	 the	gender	assigned	at	birth.	This	 includes	 individuals	whose	
gender	expression	or	identity	differs	from	the	conventional	binary	gender	norms.	

• Population:	
The	2011	Census	estimated	that	around	4.8	lakh	transgender	persons	reside	 in	India.	However,	 the	actual	number	is	 likely	higher	due	to	
underreporting	and	social	stigma.	

• NALSA	Judgment	(2014):	
The	Supreme	Court	of	India,	in	a	landmark	judgment,	declared	transgender	individuals	as	the	third	gender,	affirming	their	fundamental	
rights	under	the	Indian	Constitution.	This	judgment	is	a	significant	legal	recognition	of	the	transgender	community.	

Challenges Faced by Transgender Persons: 
1. Legal	and	Identity	Issues:	

Despite	the	legal	framework	established	by	the	Transgender	Persons	(Protection	of	Rights)	Act,	2019,	transgender	individuals	still	face	
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legal	hurdles.	One	major	issue	is	the	requirement	for	District	Magistrate	certification	to	affirm	gender	identity,	which	infringes	on	an	
individual's	right	to	self-identify.	

2. Social	Discrimination	and	Marginalization:	
Transgender	individuals	experience	significant	social	exclusion.	They	often	face	bullying,	harassment,	and	violence,	both	physical	and	
sexual,	due	to	widespread	societal	prejudices.	Gender	non-conformity	is	frequently	viewed	as	deviant.	

3. Educational	Barriers:	
In	educational	settings,	transgender	individuals	often	face	bullying	and	marginalization,	leading	to	high	dropout	rates.	There	is	a	significant	
lack	of	inclusive	curricula	and	safe	spaces	for	transgender	students,	hindering	their	educational	progress.	

4. Healthcare	Access:	
The	absence	of	gender-affirmative	healthcare	and	mental	health	support	is	another	major	issue.	Transgender	individuals	face	higher	rates	
of	depression,	anxiety,	and	suicidal	tendencies,	exacerbated	by	societal	non-acceptance.	

5. Economic	Exclusion:	
Workplace	discrimination	is	a	significant	issue	for	transgender	people.	Hostility	in	hiring	practices	and	workplace	environments	leads	
to	economic	exclusion,	forcing	many	transgender	individuals	into	informal	sector	employment	or	begging.	

Government Schemes for Transgender Welfare: 
The	Indian	government	has	implemented	several	welfare	schemes	designed	to	improve	the	quality	of	life	for	transgender	individuals:	

1. SMILE	Scheme:	
The	Support	for	Marginalized	Individuals	for	Livelihood	and	Enterprise	(SMILE)	scheme	provides	comprehensive	support	to	transgender	
persons,	including	initiatives	for	livelihood	and	entrepreneurship.	

2. National	Portal	for	Transgender	Persons:	
This	online	portal	allows	transgender	individuals	to	obtain	a	certificate	of	identity	from	the	comfort	of	their	homes,	facilitating	access	to	
various	government	services	and	entitlements.	

3. Gender	Inclusion	Fund	(NEP):	
The	Gender	Inclusion	Fund,	under	the	National	Education	Policy	(NEP),	aims	to	provide	quality	education	to	both	girls	and	transgender	
individuals,	addressing	the	education	gap	and	empowering	them	with	the	knowledge	and	skills	needed	for	societal	participation.	

4. Garima	Grehas	(Shelter	Homes):	
Garima	Grehas	provide	safe	shelter	homes	for	transgender	individuals	who	have	been	ostracized	by	their	families	or	communities,	offering	
them	a	safe	haven	to	live	with	dignity	and	respect.	

5. PM-DAKSH	Scheme:	
The	Pradhan	Mantri	Dakshta	aur	Kushalta	Sampann	Hitgrahi	(PM-DAKSH)	scheme	focuses	on	skill	training,	empowering	transgender	
individuals	to	become	self-reliant	and	find	gainful	employment.	

Analysis and Future Challenges: 
While	the	Tamil	Nadu	Government's	policy	is	a	progressive	step	in	the	right	direction,	implementation	remains	a	challenge.	The	policy's	success	
will	depend	largely	on	how	it	is	enforced	at	the	grassroots	level,	especially	in	rural	areaswhere	social	stigma	against	transgender	individuals	is	more	
deeply	entrenched.	

Furthermore,	inclusive	education,	healthcare,	and	economic	integration	of	transgender	individuals	need	a	multi-faceted	approach.	Initiatives	such	
as	mental	 health	 support,	workplace	 sensitivity	 training,	 and	community	 awareness	 programs	are	 vital	 to	 overcoming	 societal	 biases	 and	
enabling	true	inclusion.	

Mains Questions: 
1. Discuss	the	key	provisions	of	the	Tamil	Nadu	Government’s	State	Policy	for	Transgender	People.	How	does	it	address	the	issues	of	

discrimination	and	exclusion	faced	by	transgender	individuals	in	India?	
2. Examine	the	role	of	legal	and	social	reforms	in	empowering	transgender	persons	in	India.	What	are	the	key	barriers	still	faced	by	them	

in	terms	of	identity,	education,	and	employment?	
3. Analyze	the	significance	of	the	right	to	self-identification	for	transgender	individuals	in	India.	How	does	the	Tamil	Nadu	Policy	reflect	

this	in	its	approach?	
4. Evaluate	 the	 various	 government	 schemes	 like	 SMILE,	 Garima	 Grehas,	 and	 PM-DAKSH	 in	 improving	 the	 welfare	 of	 transgender	

individuals.	How	can	these	be	strengthened	to	ensure	greater	impact?	
5. Assess	the	implications	of	the	NALSA	judgment	(2014)	and	the	Transgender	Persons	(Protection	of	Rights)	Act,	2019,	in	advancing	the	

legal	and	social	rights	of	transgender	individuals	in	India.	What	further	steps	are	needed?	
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PMMVY: Empowering Pregnant Women 
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	II	–	Social	Justice	
✅	GS	Paper	II	–	Policies	and	Schemes	
✅	GS	Paper	II	–	Welfare	Schemes	

Introduction: 
The	Ministry	of	Women	and	Child	Development	has	 recently	 extended	 the	special	 registration	drive	for	 the	Pradhan	Mantri	Matru	Vandana	
Yojana	(PMMVY),	a	flagship	centrally	sponsored	scheme	aimed	at	improving	the	health	and	well-being	of	Pregnant	Women	and	Lactating	Mothers	
(PW&LM).	 The	 PMMVY	 seeks	 to	 provide	financial	 assistance	through	Direct	 Benefit	 Transfer	 (DBT),	 ensuring	 that	 women	 receive	nutritious	
diets	and	are	encouraged	to	adopt	health-seeking	behaviors	during	pregnancy	and	 lactation.	 It	also	aims	to	partially	compensate	for	wage	loss,	
contributing	to	better	maternal	and	child	health	outcomes.	

About Pradhan Mantri Matru Vandana Yojana (PMMVY): 
1. Scheme	Type	and	Framework:	

o PMMVY	is	a	centrally	sponsored	scheme	under	the	Mission	Shakti	program,	which	is	part	of	the	larger	‘Samarthya’	sub-scheme.	
o The	scheme	is	aligned	with	the	provisions	of	Section	4	of	the	National	Food	Security	Act	(NFSA),	2013,	which	mandates	the	provision	

of	maternity	benefits	for	pregnant	women	and	lactating	mothers.	
2. Objective:	

o The	 primary	 aim	 of	 PMMVY	 is	 to	 provide	financial	 support	to	pregnant	women	and	lactating	mothers,	 helping	 them	 to	improve	
nutritional	intake	and	seek	timely	health	services	during	pregnancy	and	lactation.	

o Additionally,	it	helps	partially	compensate	for	wage	loss,	as	women	often	miss	work	due	to	pregnancy	and	childbirth,	which	can	strain	
their	financial	resources.	

3. Key	Features:	
o The	scheme	encourages	the	adoption	of	nutritious	diets	during	pregnancy	and	lactation,	which	is	crucial	for	the	health	of	both	the	mother	

and	child.	
o It	also	aims	to	promote	health-seeking	behaviors,	such	as	regular	antenatal	checkups,	institutional	deliveries,	and	post-natal	care,	

which	are	essential	for	improving	maternal	and	child	health.	

Financial Assistance Under PMMVY: 
1. Cash	Incentive:	

o The	scheme	provides	a	cash	incentive	to	eligible	women,	which	is	directly	transferred	into	their	bank	accounts	through	DBT	(Direct	
Benefit	Transfer).	The	financial	assistance	is	as	follows:	

§ ₹5,000	is	provided	in	two	instalments	for	the	first	child	to	support	their	pregnancy	and	post-birth	care.	
§ ₹6,000	is	provided	in	one	instalment	for	the	second	girl	child,	aimed	at	improving	health	outcomes	and	ensuring	nutritional	

security.	
2. Instalment	Breakdown:	

o The	 cash	 incentive	 is	 released	 in	 instalments,	 with	 the	 first	 instalment	 provided	 during	 pregnancy	 and	 the	 second	 post-birth,	 to	
ensure	continuous	support	during	the	critical	maternal	phase.	

Implementation and Special Registration Drive: 
1. Extension	of	Special	Registration	Drive:	

o The	Ministry	 of	Women	 and	 Child	 Development	has	 extended	 the	special	 registration	 drive	for	 the	PMMVY,	 encouraging	 more	
pregnant	 women	 and	 lactating	 mothers	 to	 register	 for	 the	 scheme	 and	 avail	 of	 the	 benefits.	 The	 drive	 is	 aimed	 at	
increasing	awareness	and	ensuring	better	coverage	of	the	scheme.	

2. Eligibility	Criteria:	
o Pregnant	women	and	lactating	mothers	are	eligible	for	the	scheme,	but	the	benefits	are	generally	limited	to	the	first	live	birth	(for	

the	₹5,000	cash	incentive).	
o The	scheme	specifically	targets	mothers	who	do	not	receive	any	support	from	other	welfare	programsrelated	to	maternity	benefits.	

3. Target	Group:	
o The	 primary	 beneficiaries	 of	 the	 scheme	 are	pregnant	 women	and	lactating	 mothers,	 particularly	 those	 who	 face	financial	

hardships	and	lack	access	to	sufficient	nutritious	food	and	healthcare	services	during	pregnancy	and	lactation.	

Benefits of PMMVY: 
1. Improved	Maternal	and	Child	Health:	

o By	 promoting	 better	 nutrition	 and	 regular	 health	 check-ups	 during	 pregnancy,	 the	 scheme	 helps	 in	 reducing	maternal	 mortality	
rates	and	child	malnutrition.	It	also	encourages	institutional	deliveries,	reducing	the	risks	associated	with	home	births.	
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2. Economic	Support:	
o The	financial	support	offered	through	PMMVY	helps	women	manage	the	economic	burden	that	comes	with	pregnancy,	childbirth,	and	

post-natal	care,	especially	for	those	from	economically	disadvantaged	backgrounds.	
3. Promotion	of	Gender	Equality:	

o The	PMMVY	scheme	also	plays	a	role	in	empowering	women,	by	ensuring	that	they	have	the	necessary	financial	resources	and	support	
to	 maintain	 their	 health	 and	 well-being	 during	 and	 after	 pregnancy.	 The	 focus	 on	maternal	 health	is	 an	 important	 step	 toward	
achieving	gender	equality	in	healthcare.	

4. Boost	to	Nutritional	Security:	
o By	 ensuring	 access	 to	 better	 nutrition	 during	 pregnancy	 and	 lactation,	 the	 scheme	 addresses	 the	 issue	 of	nutritional	 insecurity,	

particularly	in	rural	and	underserved	areas,	where	access	to	healthy	food	is	often	limited.	

Challenges and Way Forward: 
1. Awareness	and	Registration	Issues:	

o One	of	the	primary	challenges	in	the	implementation	of	PMMVY	is	ensuring	widespread	awareness	about	the	scheme,	especially	in	rural	
and	remote	areas.	Despite	the	registration	drives,	many	eligible	women	may	not	be	aware	of	their	eligibility	or	the	process	to	register.	

2. Coverage	and	Distribution	of	Benefits:	
o Ensuring	universal	coverage	and	timely	distribution	of	cash	incentives	remains	a	challenge,	as	administrative	bottlenecks	and	delays	

in	Direct	Benefit	Transfer	(DBT)	can	prevent	women	from	receiving	timely	support.	
3. Need	for	Improved	Outreach:	

o Expanding	outreach	efforts,	particularly	through	community-based	organizations,	health	workers,	and	local	governments,	can	help	
increase	the	number	of	beneficiaries	and	ensure	that	the	scheme	reaches	all	eligible	women.	

4. Integration	with	Other	Welfare	Programs:	
o Integrating	PMMVY	with	other	healthcare	and	nutrition	programs,	such	as	the	National	Health	Mission	(NHM)	and	Integrated	Child	

Development	Services	(ICDS),	could	ensure	a	more	holistic	approach	to	improving	maternal	and	child	health.	

Conclusion: 
The	Pradhan	 Mantri	 Matru	 Vandana	 Yojana	 (PMMVY)	is	 a	 crucial	 step	 toward	 addressing	 the	 health	 and	 nutritional	 needs	 of	pregnant	
women	and	lactating	 mothers	in	 India.	 By	 providing	 financial	 assistance	 and	 encouraging	health-seeking	 behaviors,	 the	 scheme	 contributes	
significantly	to	the	improvement	of	maternal	and	child	health	outcomes.	However,	addressing	the	challenges	of	awareness,	coverage,	and	effective	
implementation	will	be	key	to	realizing	its	full	potential.	

Mains Questions: 
1. Discuss	 the	 objectives	 and	benefits	 of	 the	Pradhan	Mantri	Matru	Vandana	Yojana	 (PMMVY).	How	does	 it	 contribute	 to	 improving	

maternal	and	child	health	in	India?	
2. What	 are	 the	 challenges	 in	 the	 implementation	 of	 the	 Pradhan	Mantri	Matru	 Vandana	 Yojana?	 Suggest	measures	 to	 improve	 the	

coverage	and	effectiveness	of	the	scheme.	
3. How	does	the	PMMVY	scheme	promote	gender	equality	and	women’s	empowerment	in	India?	Discuss	the	impact	of	financial	support	

for	pregnant	women	and	lactating	mothers.	
4. Evaluate	the	role	of	Direct	Benefit	Transfer	(DBT)	in	the	successful	implementation	of	PMMVY.	What	improvements	can	be	made	to	

streamline	the	DBT	system?	
5. Explain	the	importance	of	integrated	approaches	in	addressing	maternal	health.	How	can	PMMVY	be	integrated	with	other	government	

health	and	nutrition	initiatives	to	ensure	better	outcomes?	
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GEOGRAPHY	AND	DISASTER	
Pangong Tso: High-altitude Lake of Ladakh 
Syllabus	Mapping:	

✅	GS	Paper	I	–	Geography	
✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	III	–	Environmental	Conservation	
✅	GS	Paper	II	–	Governance	and	Security	(Ladakh)	

Introduction: 
Pangong	Tso,	a	pristine	high-altitude	lake	nestled	in	the	Ladakh	region,	has	gained	significant	attention	
due	 to	 its	 strategic,	 ecological,	 and	 geographical	 importance.	 Recently,	 a	Joint	 Expedition	
Team	successfully	 summited	Mt	Merag-III	and	Mt	Kangju	Kangri,	 the	 highest	 peaks	 in	 the	Pangong	
Tso	region.	The	lake,	known	for	its	striking	beauty	and	unique	characteristics,	lies	at	an	altitude	of	4,350	
meters	and	is	recognized	as	the	world’s	highest	saltwater	lake.	A	substantial	portion	of	the	lake	lies	
within	India’s	 territory,	 with	 the	 remainder	 in	China,	 contributing	 to	 the	 ongoing	 geopolitical	
significance	of	this	area.	

About Pangong Tso (Lake): 
1. Location	and	Geographical	Importance:	

o Pangong	Tso	is	located	in	the	Ladakh	region	of	India,	with	two-thirds	of	the	lake	lying	
in	 Chinese	 territory	and	 the	 remaining	one-third	 in	 India.	 It	 is	 situated	 in	 a	remote	
region,	 surrounded	 by	 the	 majestic	Ladakh	 Range	and	 its	subsidiary	 ranges	like	
the	Pangong	Range,	which	is	named	after	the	lake.	

o The	 lake	 has	 a	strategic	 significance	due	 to	 its	 location	 in	 the	border	
region	between	India	and	China,	often	making	it	a	focal	point	of	geopolitical	discussions.	

2. Altitude	and	Features:	
o Altitude:	Pangong	Tso	lies	at	a	height	of	4,350	meters	above	sea	level,	making	it	one	of	

the	highest	lakes	in	the	world.	
o Saltwater:	It	is	the	world’s	highest	saltwater	lake,	which	is	rare	for	lakes	situated	at	such	

high	 altitudes.	Despite	 its	 high	 salinity,	 it	 freezes	 completely	during	 the	winter	months,	
demonstrating	the	extreme	climatic	conditions	in	the	region.	

o Color	 Changes:	One	 of	 the	most	mesmerizing	 features	 of	Pangong	 Tso	is	 its	 ability	 to	
change	colors,	shifting	from	shades	of	blue	to	grey-green,	and	even	to	a	reddish	hue	at	different	times	of	the	day,	creating	a	breathtaking	
visual	spectacle.	The	changing	colors	are	attributed	to	variations	in	the	angle	of	sunlight	and	the	salinity	levels	of	the	water.	

3. Ecological	Significance:	
o Breeding	Ground	 for	 Birds:	Pangong	 Tso	 is	 a	 crucial	breeding	 ground	for	 a	 variety	 of	migratory	 bird	 species	 during	 the	 summer	

months.	 Birds	 such	 as	 the	Bar-headed	 geese,	Brahminy	ducks,	Black-necked	 cranes,	 and	 various	 species	 of	seagulls	thrive	 in	 the	
lake’s	ecosystem.	These	species,	especially	 the	Black-necked	crane,	 are	considered	vulnerable,	 adding	ecological	value	 to	 the	 lake's	
biodiversity.	

o The	lake's	ecosystem	provides	a	sanctuary	for	these	birds,	offering	them	the	ideal	conditions	for	nesting	and	breeding.	The	high-altitude	
wetland	surrounding	the	lake	supports	these	species	and	contributes	to	the	biodiversity	of	the	Ladakh	region.	

4. Strategic	Importance:	
o The	 location	of	Pangong	Tso	at	 the	India-China	border	makes	 it	 a	 subject	of	geopolitical	and	military	significance.	Both	 countries	

have	strategic	interests	in	the	region	due	to	its	proximity	to	important	border	areas.	
o The	China-India	border	conflict	has	drawn	attention	to	this	area,	making	it	a	sensitive	zone	for	both	defense	and	diplomatic	relations.	

The	lake	has	become	an	important	military	outpost	and	surveillance	point	for	both	nations.	

Other Notable Features of Pangong Tso: 
1. Unique	Geology:	

o The	lake	is	situated	within	a	geologically	significant	area	of	Ladakh,	characterized	by	rugged	terrains,	barren	mountains,	and	glacial	
remnants.	The	saltwater	in	the	lake	is	sustained	by	underground	springs,	which	contribute	to	its	salinity	despite	the	cold	temperatures.	

2. Tourism	and	Accessibility:	
o Pangong	Tso	is	a	popular	tourist	destination	in	Ladakh	due	to	its	unique	landscape,	crystal-clear	waters,	and	picturesque	surroundings.	

The	lake	is	often	visited	by	trekkers,	photographers,	and	nature	lovers	who	marvel	at	its	breathtaking	beauty.	
o It	 is	 accessible	 via	road	 trips	from	Leh,	 and	 the	 Indian	 government	 has	 designated	 this	 area	 as	 a	restricted	 zone,	 requiring	 special	

permits	for	entry.	The	region	offers	a	combination	of	scenic	beauty,	wildlife,	and	adventure	activities.	
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3. Environmental	Conservation:	
o The	lake	and	its	surrounding	region	are	part	of	Ladakh’s	delicate	ecosystem	and	require	special	attention	for	conservation	efforts.	

Given	 the	 increasing	 number	 of	 tourists,	 there	 is	 a	 need	 for	 strict	regulations	to	 prevent	 environmental	 degradation	 and	 preserve	
the	biodiversity	of	the	area.	

o Environmentalists	are	concerned	with	maintaining	the	ecological	balance	in	the	region	and	ensuring	that	human	activities	do	not	harm	
the	natural	habitat	of	wildlife,	particularly	the	migratory	bird	species.	

Conclusion: 
Pangong	Tso	is	not	only	a	natural	wonder	but	also	a	site	of	great	strategic	and	ecological	importance.	Its	high	altitude,	saltwater	composition,	and	
unique	color-changing	phenomenon	make	it	one	of	the	most	iconic	landscapes	of	the	Ladakh	region.	With	its	role	as	a	breeding	ground	for	migratory	
birds	and	 its	 significance	 in	India-China	 relations,	 the	 lake	 stands	 at	 the	 intersection	 of	geopolitical,	environmental,	 and	cultural	 importance.	
Efforts	to	preserve	this	biodiversearea	are	essential	to	ensure	that	it	continues	to	thrive	in	the	future,	both	as	a	natural	resource	and	a	cultural	heritage.	

Mains Questions: 
1. Discuss	the	ecological	significance	of	Pangong	Tso	in	Ladakh.	How	does	it	contribute	to	the	biodiversity	of	the	region?	
2. Evaluate	 the	 geopolitical	 importance	 of	 Pangong	Tso	 and	 its	 role	 in	 the	 India-China	 border	 dispute.	How	does	 the	 lake	 influence	

strategic	decisions	in	the	region?	
3. What	are	the	key	environmental	challenges	faced	by	Pangong	Tso	due	to	increasing	tourism	and	human	activities?	Suggest	measures	

for	its	conservation.	
4. Analyze	 the	 impact	 of	 climate	 change	 on	 high-altitude	 lakes	 like	 Pangong	 Tso.	 What	 are	 the	 possible	 long-term	 effects	 on	 local	

ecosystems	and	communities?	
5. Pangong	Tso	 is	known	for	 its	unique	characteristic	of	color	changes.	What	geological	and	environmental	 factors	contribute	to	 this	

phenomenon?	Discuss	its	significance	in	terms	of	tourism	and	scientific	research.	

District Flood Severity Index (DFSI)	
Syllabus	Mapping:	

✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Disaster	Management	and	Environmental	Governance	
✅	GS	Paper	I	–	Geography	(Natural	Disasters)	
✅	GS	Paper	II	–	Social	Justice	(Disaster	Response	and	Vulnerability)	

Introduction: 
The	District	 Flood	 Severity	 Index	 (DFSI),	 developed	 by	 researchers	 from	IIT	 Delhi	and	IIT	 Gandhinagar,	 offers	 a	 new	 and	 robust	 method	 for	
assessing	the	severity	of	floods	at	the	district	level	in	India.	Given	that	the	district	is	the	primary	unit	for	disaster	management	and	response	in	
India,	 the	DFSI	provides	 a	 more	 localized	 and	 granular	 approach	 to	 flood	 risk	 assessment.	 This	 innovative	 tool	 will	 aid	 in	 better	disaster	
planning,	resource	allocation,	and	policy	formulation,	helping	authorities	respond	effectively	to	flood	events.	

About the District Flood Severity Index (DFSI): 
1. Purpose	and	Significance:	

o The	DFSI	is	designed	to	quantify	the	severity	of	floods	at	the	district	level,	focusing	on	both	the	occurrence	of	floods	and	the	damage	
caused	by	them.	It	is	a	crucial	tool	for	improving	disaster	management	strategies	and	ensuring	that	flood-affected	areas	receive	timely	
and	adequate	assistance.	

2. Importance	in	Disaster	Planning:	
o As	districts	are	India's	key	administrative	units	for	disaster	management,	having	a	reliable	index	like	the	DFSI	helps	tailor	flood	response	

measures	to	specific	local	conditions,	improving	the	efficiency	and	effectiveness	of	flood	relief	and	preparedness	efforts.	

Components of the District Flood Severity Index (DFSI): 
The	DFSI	is	a	composite	index	that	combines	six	factors,	divided	into	two	broad	categories:	flood	occurrence	variablesand	flood	damage	variables.	

1.	Variables	Representing	the	Occurrence	of	Floods:	

• Number	of	Flood	Events:	This	factor	captures	how	many	times	a	district	has	experienced	floods	in	a	given	time	period,	reflecting	the	frequency	
of	flooding.	

• Mean	Flood	Duration:	It	measures	the	average	length	of	time	that	a	district	experiences	flooding,	indicating	the	persistence	of	flood	conditions.	
• Flooded	Area:	This	variable	tracks	the	extent	of	land	submerged	by	floodwaters,	highlighting	the	spatial	reach	of	the	flood	and	its	impact	on	

agricultural	and	residential	areas.	
• Population	Affected:	This	factor	looks	at	how	many	people	live	in	flood-prone	areas	and	are	directly	affected	by	the	floods,	reflecting	the	scale	

of	the	flood’s	social	impact.	
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2.	Variables	Representing	the	Damage	Due	to	Floods:	

• Human	Fatality:	This	variable	records	the	number	of	deaths	caused	by	floods,	providing	an	indicator	of	the	severity	of	the	flood	in	terms	of	
human	loss.	

• Number	 of	 Humans	 Injured:	It	 assesses	 the	 number	 of	 people	 injured	 during	 a	 flood	 event,	 giving	 a	 measure	 of	 the	health	 and	 safety	
risks	posed	by	floods.	

These	six	factors,	collectively,	form	the	DFSI,	with	each	factor	weighted	to	create	a	composite	score	that	reflects	the	overall	flood	severity	in	a	district.	
The	higher	the	DFSI	score,	the	more	severe	the	impact	of	floods	on	that	district.	

Benefits of the District Flood Severity Index (DFSI): 
1. Improved	Disaster	Response:	

o By	providing	a	quantitative	assessment	of	flood	severity	at	the	district	level,	the	DFSI	enables	disaster	management	agencies	to	allocate	
resources	effectively,	focusing	on	the	most	severely	affected	areas.	

2. Localized	Flood	Risk	Management:	
o The	 index	 allows	 for	more	tailored	 flood	mitigation	strategies	 that	 cater	 to	 specific	 flood	 characteristics	 and	 vulnerabilities	within	

individual	districts,	rather	than	a	one-size-fits-all	approach.	
3. Informed	Decision	Making:	

o The	DFSI	helps	policymakers	and	local	governments	better	understand	the	flood	risks	specific	to	their	region,	 leading	to	more	data-
driven	decisions	on	infrastructure	planning,	flood	defenses,	and	early	warning	systems.	

4. Tracking	Trends	and	Improvements:	
o The	DFSI	can	also	be	used	to	track	changes	over	time.	For	example,	if	a	district	consistently	experiences	high	flood	severity	scores,	it	may	

prompt	long-term	measures	such	as	improving	flood	protection	infrastructure	or	adjusting	land-use	practices	to	reduce	flood	risk.	
5. Enhancing	Public	Awareness:	

o By	making	flood	severity	easier	to	understand	and	measure,	the	DFSI	can	help	raise	awareness	among	the	public	about	flood	risks,	and	
encourage	better	preparedness	and	community-level	resilience.	

Challenges and Considerations: 
1. Data	Availability	and	Quality:	

o One	 of	 the	 key	 challenges	 in	 implementing	 the	 DFSI	 is	 the	availability	 and	 accuracy	 of	 data.	 To	 calculate	 the	 index	 accurately,	
comprehensive	data	on	flood	events,	human	fatalities,	and	affected	areas	is	needed,	which	may	not	always	be	readily	available,	especially	
in	remote	regions.	

2. Regional	Disparities:	
o Different	districts	may	face	unique	flood	challenges,	with	some	regions	prone	to	flash	floods,	while	others	experience	river	flooding	or	

coastal	inundation.	The	DFSI	must	account	for	these	regional	differences	to	ensure	that	flood	severity	is	properly	assessed	and	managed.	
3. Integration	into	Existing	Systems:	

o To	be	most	 effective,	 the	DFSI	needs	 to	be	 integrated	 into	 existing	disaster	management	systems	and	 frameworks.	 It	must	be	used	
alongside	other	tools	and	data	sources	to	provide	a	comprehensive	picture	of	flood	risks.	

4. Sustainability	of	Implementation:	
o The	 long-term	 success	 of	 the	 DFSI	 depends	 on	 continued	monitoring,	updating,	 and	data	 collection	efforts.	 Without	 consistent	

maintenance,	the	index	could	become	outdated	and	less	useful	for	decision-making.	

Conclusion: 
The	District	 Flood	 Severity	 Index	 (DFSI)	represents	 a	 significant	 advancement	 in	 how	 India	 assesses	 and	 responds	 to	 flood	 risks.	 By	
combining	historical	 data	on	 flood	 events	 with	real-time	 impacts	on	 human	 life	 and	 infrastructure,	 it	 offers	 a	 comprehensive	 tool	 for	disaster	
planning	and	management	at	the	district	level.	As	flood-related	disasters	continue	to	be	a	major	challenge	for	India,	tools	like	the	DFSI	can	help	ensure	
that	resources	are	efficiently	used,	and	that	flood-affected	communities	receive	the	support	they	need	in	a	timely	manner.	

Mains Questions: 
1. Explain	the	concept	of	the	District	Flood	Severity	Index	(DFSI).	How	does	it	improve	disaster	management	and	response	to	flood	risks	

at	the	district	level?	
2. Discuss	 the	 six	 key	 factors	 used	 to	 calculate	 the	 District	 Flood	 Severity	 Index	 (DFSI).	 How	 do	 these	 factors	 contribute	 to	 a	

comprehensive	assessment	of	flood	severity?	
3. What	are	the	key	benefits	and	challenges	associated	with	the	implementation	of	the	District	Flood	Severity	Index	(DFSI)?	How	can	these	

challenges	be	addressed	to	improve	flood	disaster	management	in	India?	
4. How	can	the	District	Flood	Severity	Index	(DFSI)	be	integrated	into	existing	flood	risk	management	frameworks	in	India?	Discuss	its	

potential	role	in	enhancing	the	effectiveness	of	national	disaster	mitigation	strategies.	
5. In	the	context	of	climate	change,	how	important	is	it	for	India	to	develop	tools	like	the	District	Flood	Severity	Index	(DFSI)?	Discuss	the	

implications	for	long-term	disaster	preparedness	and	resilience.	
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Dharali, Uttarakhand Cloudburst Floods	
Syllabus	Mapping:	

✅	GS	Paper	I	–	Geography	
✅	GS	Paper	II	–	Disaster	Management	
✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	III	–	Climate	Change	and	Adaptation	

Introduction: 
In	 a	cloudburst	 event	over	 the	Kheer	 Ganga	 River	(a	 tributary	 of	 the	Alaknanda	 River),	flash	 floods	occurred	 in	 the	Uttarkashi	
district	of	Uttarakhand.	 Such	 extreme	 weather	 events	 are	 becoming	 increasingly	 frequent	 in	 the	Himalayan	 region,	 with	 the	2013	 Kedarnath	
disaster	being	a	 significant	example	of	 the	devastation	caused	by	cloudbursts	and	resulting	flash	 floods.	Cloudbursts,	 characterized	by	extremely	
heavy	 rainfall	 within	 a	 very	 short	 time,	 pose	 a	 serious	 threat	 to	 life	 and	 infrastructure,	 especially	 in	 the	hilly	 terrains	of	 Uttarakhand	 and	 other	
mountainous	regions.	

What is a Cloudburst? 
1. Definition:	

o A	cloudburst	occurs	 when	 a	 station	 receives	10	 cm	 or	 more	 of	 rainfall	in	 just	one	 hour.	 This	 is	 considered	 an	extreme	 rainfall	
event	that	can	lead	to	flash	floods,	landslides,	and	significant	destruction	in	areas	with	poor	drainage	and	steep	slopes.	

2. Characteristics:	
o Duration	and	Intensity:	Cloudbursts	are	difficult	to	predict	due	to	their	small	scale	and	short	duration.	These	events	can	unleash	an	

intense	amount	of	water	in	a	very	short	period,	often	exceeding	the	capacity	of	local	drainage	systems.	
o Location	 and	 Frequency:	While	cloudbursts	can	 occur	 in	plains,	 they	 are	 more	 common	 in	hilly	 areas,	 particularly	 in	 regions	

like	Uttarakhand,	where	the	terrain	and	topography	create	favorable	conditions	for	such	events.	
o Monitoring:	Accurate	 monitoring	 of	 cloudbursts	 requires	dense	 radar	 networks	or	high-resolution	 weather	 models	that	 can	

track	localized	weather	systems	in	real-time.	However,	predicting	such	events	remains	challenging	due	to	their	sudden	and	localized	
nature.	

Why are Himalayan States Particularly Vulnerable? 
1. Geographical	Vulnerability:	

o Orographic	Lift:	The	steep	slopes	in	Himalayan	states	like	Uttarakhand	force	warm,	moisture-laden	airfrom	the	Arabian	Sea	to	rise	
rapidly	when	it	reaches	the	mountain	ranges.	This	process	is	known	as	orographic	lift.	

o As	the	moist	air	rises,	it	cools,	forming	towering	cumulonimbus	clouds,	which	are	capable	of	producing	large	rain	droplets.	If	these	
clouds	 continue	 to	 build	 up	 without	 releasing	 rainfall,	 they	 can	 reach	 a	 point	 where	 they	 are	too	 heavy	to	 sustain,	 resulting	 in	
a	cloudburst.	

o The	 region’s	terrain	amplifies	 the	 impact	 of	 such	 extreme	 rainfall,	 leading	 to	flash	 floods	and	landslides	that	 can	 cause	widespread	
damage,	as	the	water	rushes	down	the	steep	slopes	without	any	place	for	it	to	dissipate.	

2. Anthropogenic	Factors:	
o The	 frequency	 and	 intensity	 of	extreme	 rainfall	 events	like	 cloudbursts	 have	 been	 exacerbated	 by	global	 warming.	 Rising	 global	

temperatures	have	 led	 to	increased	evaporation	and	more	moisture	 in	 the	atmosphere,	which	can	contribute	 to	heavier	rainfall	in	
affected	areas.	

o A	study	 on	 the	 2013	 Kedarnath	 floods	found	 that	 over	half	 of	 the	 rain	during	 the	 disaster	 was	 likely	 due	 to	greenhouse	
gases	and	aerosols,	indicating	the	growing	influence	of	human	activities	on	climatic	events	in	the	region.	

National Disaster Management Plan (NDMP) and Cloudburst Disaster Risk Reduction (DRR): 
1. Cloudburst	DRR	Strategy	(2019):	

o The	National	 Disaster	 Management	 Plan	 (NDMP),	 2019,	 outlines	 strategies	 for	disaster	 risk	 reduction	 (DRR)	in	 the	 case	
of	cloudbursts	and	flash	floods.	The	plan	emphasizes	the	need	for	early	warning	systems,	capacity	building	for	local	communities,	
and	infrastructure	resilience	in	vulnerable	areas	like	Uttarakhand.	

o Preventive	 Measures:	The	 strategy	 calls	 for	 improving	land-use	 planning,	 construction	 of	drainage	 systems,	 and	stormwater	
management	in	areas	prone	to	flash	floods,	particularly	in	hilly	and	flood-prone	regions.	

o Monitoring	 and	 Response:	Strengthening	weather	monitoring	 networks	and	real-time	 forecastingsystems	 for	 localized	 weather	
events	like	cloudbursts	is	a	key	focus	to	minimize	the	impact	of	such	eventson	human	life	and	property.	

2. Preparedness	and	Community	Involvement:	
o Local	 communities	 are	 often	 at	 the	 frontline	 of	 disaster	 response.	 The	NDMP	stresses	community-based	 disaster	 preparedness,	

training	people	to	identify	early	signs	of	cloudbursts	and	flash	floods	and	evacuate	in	time.	
o It	also	advocates	 for	strengthening	disaster	response	systems	at	 the	district	 level	 to	ensure	a	quick	and	effective	response	when	

cloudbursts	occur,	including	the	deployment	of	rescue	teams	and	provision	of	emergency	relief.	
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Impact of Cloudbursts on Uttarakhand: 
1. Recurring	Events:	

o Cloudbursts	are	becoming	an	increasingly	common	occurrence	in	Uttarakhand,	where	steep	hills	and	monsoonal	rains	create	a	fertile	
ground	for	extreme	weather	events.	The	2013	Kedarnath	disaster,	which	killed	thousands	of	people	and	caused	widespread	damage	to	
infrastructure,	was	a	poignant	reminder	of	the	devastation	such	events	can	cause	in	this	region.	

o The	 cloudburst-triggered	 flash	 floods	 in	Dharali,	 Uttarakhand,	 are	 another	 example	 of	 the	 growing	 frequency	 of	extreme	weather	
events	in	the	state,	further	highlighting	the	need	for	comprehensive	disaster	preparedness	and	mitigation	strategies.	

2. Infrastructure	and	Human	Cost:	
o The	flash	floods	triggered	by	a	cloudburst	can	lead	to	the	destruction	of	homes,	roads,	and	agricultural	lands,	and	pose	significant	risks	

to	human	life	due	to	landslides	and	washed-out	settlements.	
o In	addition	to	the	immediate	impact,	these	events	also	lead	to	long-term	economic	and	social	costs,	including	displacement	of	communities,	

loss	of	livelihoods,	and	disruptions	to	local	economies.	

Conclusion: 
Cloudbursts	in	Uttarakhand,	like	the	recent	flash	floods	in	Dharali,	are	becoming	more	frequent	due	to	both	geographical	and	anthropogenic	factors.	
The	combination	of	steep	terrain,	moisture-laden	winds,	and	climate	changehas	made	the	region	particularly	vulnerable	to	such	extreme	events.	
The	National	Disaster	Management	Plan	(NDMP),	2019,	provides	a	structured	approach	to	reducing	the	risk	of	cloudbursts	through	early	warning	
systems,	community	preparedness,	and	infrastructure	resilience.	However,	continuous	monitoring,	research,	and	collaborative	effortsbetween	
local	communities,	government	agencies,	and	scientific	organizations	are	essential	to	mitigating	the	impacts	of	future	cloudbursts	and	flash	floods	in	the	
Himalayan	region.	

Mains Questions: 
1. What	are	cloudbursts,	and	how	do	they	contribute	to	flash	floods	in	the	Himalayan	region,	particularly	in	Uttarakhand?	Discuss	the	

geographical	and	anthropogenic	factors	that	make	the	region	more	vulnerable	to	such	events.	
2. Analyze	the	significance	of	the	National	Disaster	Management	Plan	(2019)	in	mitigating	the	impacts	of	cloudbursts	in	Uttarakhand.	

How	can	this	plan	help	improve	disaster	resilience	in	the	region?	
3. Discuss	the	role	of	climate	change	in	increasing	the	frequency	of	extreme	weather	events	like	cloudbursts	in	India.	How	does	global	

warming	exacerbate	the	risk	of	flash	floods	in	hilly	terrains?	
4. Evaluate	the	effectiveness	of	current	disaster	management	strategies	in	Uttarakhand	in	addressing	the	risks	posed	by	cloudbursts	and	

flash	floods.	What	improvements	can	be	made	to	better	prepare	for	such	events?	
5. The	 Kedarnath	 disaster	 of	 2013	was	 a	 significant	 cloudburst-related	 catastrophe.	What	 lessons	 can	 be	 drawn	 from	 this	 event	 to	

strengthen	flood	and	landslide	mitigation	strategies	in	Uttarakhand?	

HISTORY,	ART	&	CULTURE	
Hiroshima Marks 80 Years Since US Atomic Bombing 
Syllabus	Mapping:	

✅	GS	Paper	II	–	International	Relations	
✅	GS	Paper	II	–	Global	Nuclear	Disarmament	and	Non-Proliferation	
✅	GS	Paper	II	–	World	History	(World	War	II)	
✅	GS	Paper	III	–	Security	and	Defence	

Introduction: 
On	August	6	and	9,	2025,	the	world	marks	the	80th	anniversary	of	the	atomic	bombings	of	Hiroshima	and	Nagasaki,	a	tragic	chapter	in	history	that	
significantly	 altered	 global	 geopolitics.	 The	 bombings,	 codenamed	‘Little	 Boy’	and	‘Fat	Man’,	 led	 to	massive	 destruction	 and	 long-term	radiation	
effects.	These	events	not	only	contributed	to	the	end	of	World	War	II	but	also	sparked	a	series	of	geopolitical	developments,	including	the	nuclear	
arms	 race,	 the	development	of	nuclear	deterrence	doctrines,	 and	global	 efforts	to	 address	 the	dangers	of	 nuclear	weapons.	Hiroshima’s	 legacy	
continues	to	shape	the	international	discourse	on	nuclear	weapons	and	disarmament.	

Geopolitical Impacts Post Hiroshima: 
1. End	of	World	War	II:	

o The	bombings	of	Hiroshima	and	Nagasaki,	which	caused	massive	civilian	casualties,	forced	Japan	to	surrender	unconditionally,	bringing	
an	end	 to	World	War	 II.	 Japan	signed	 the	Instrument	of	Surrenderon	September	2,	1945,	 officially	ending	 the	conflict.	The	use	of	
nuclear	weapons	marked	a	turning	point	in	both	the	war’s	outcome	and	the	global	perception	of	nuclear	power.	
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2. Nuclear	Arms	Race:	
o The	devastation	caused	by	the	atomic	bombings	triggered	the	start	of	the	nuclear	arms	race	during	the	Cold	War.	In	1949,	the	Soviet	

Union	conducted	its	first	successful	nuclear	test,	marking	the	beginning	of	a	dangerous	competition	for	nuclear	supremacy	between	
the	US	and	the	USSR.	

o The	nuclear	arms	race	further	escalated	tensions	during	the	Cold	War,	leading	to	the	development	of	increasingly	sophisticated	nuclear	
weapons	by	both	superpowers,	which	shaped	the	global	security	environment	for	several	decades.	

3. Mutual	Assured	Destruction	(MAD)	Doctrine:	
o The	concept	of	Mutual	Assured	Destruction	(MAD)	emerged	during	the	Cold	War.	MAD	posits	that	 if	 two	nuclear	powers	engage	in	

direct	conflict,	the	result	would	be	the	total	destruction	of	both	parties.	This	doctrine	became	the	basis	of	nuclear	deterrence,	ensuring	
that	neither	superpower	would	use	nuclear	weapons	against	the	other,	as	the	repercussions	would	be	catastrophic	for	both.	

o MAD	continues	to	play	a	central	role	in	the	strategic	defense	policies	of	nuclear-armed	states,	as	it	emphasizes	the	deterrent	power	of	
nuclear	weapons	rather	than	their	use	in	conflict.	

4. Civil	Nuclear	Cooperation:	
o The	atomic	bombings	led	to	a	global	rethinking	of	nuclear	technology,	leading	to	the	establishment	of	the	International	Atomic	Energy	

Agency	 (IAEA)	in	1957.	 The	 IAEA’s	 primary	 purpose	 is	 to	 promote	peaceful	 uses	 of	 nuclear	 energy	and	 ensure	nuclear	
safety	and	security.	 It	plays	a	vital	 role	 in	 facilitating	international	cooperation	on	civilian	nuclear	research	while	preventing	 the	
spread	of	nuclear	weapons	technology.	

5. Disarmament	Efforts:	
o In	the	aftermath	of	Hiroshima	and	Nagasaki,	global	efforts	to	control	and	limit	nuclear	weapons	became	a	priority.	Several	international	

forums	and	treaties	were	established	to	foster	nuclear	disarmament:	
§ The	Conference	on	Disarmament	was	created	as	the	multilateral	forum	for	the	negotiation	of	disarmament	treaties.	
§ The	United	 Nations	 Office	 for	 Disarmament	 Affairs	was	 established	 to	 lead	 the	 global	 push	 for	general	 and	 complete	

disarmament.	

Global Nuclear Weapons Treaties and Initiatives Post Hiroshima: 
1. Partial	Test	Ban	Treaty	(1963):	

o The	Partial	Test	Ban	Treaty	(PTBT),	signed	in	1963,	banned	nuclear	tests	in	the	atmosphere,	outer	space,	and	underwater.	While	
it	allowed	for	underground	testing,	the	PTBT	was	a	significant	step	toward	controlling	nuclear	proliferation	and	preventing	environmental	
fallout	from	nuclear	tests.	

2. Treaty	on	the	Non-Proliferation	of	Nuclear	Weapons	(NPT)	(1970):	
o The	NPT,	 signed	 in	1970,	 aims	 to	 prevent	 the	 spread	 of	 nuclear	weapons	 and	 technology.	 It	 promotes	 the	peaceful	 use	 of	 nuclear	

energy	and	nuclear	disarmament	through	an	incremental	approach:	
§ Nuclear-armed	countries	are	committed	to	gradually	reducing	their	nuclear	arsenals.	
§ Non-nuclear	countries	are	committed	not	to	develop	nuclear	weapons	and	to	allow	safeguards	to	ensure	compliance.	

o The	NPT	has	become	the	cornerstone	of	the	international	non-proliferation	regime,	though	challenges	remain	in	achieving	complete	
disarmament.	

3. Comprehensive	Nuclear-Test-Ban	Treaty	(CTBT)	(1996):	
o The	Comprehensive	Nuclear-Test-Ban	Treaty	(CTBT),	which	was	adopted	in	1996,	prohibits	all	forms	of	nuclear	explosions,	whether	

for	military	or	civilian	purposes.	While	the	treaty	has	not	yet	entered	into	force	(due	to	key	countries	not	ratifying	it),	it	represents	a	global	
consensus	against	nuclear	testing	and	an	essential	step	towards	nuclear	disarmament.	

4. Pact	for	the	Future	and	Treaty	on	the	Prohibition	of	Nuclear	Weapons:	
o Recent	 efforts	 to	 achieve	global	nuclear	disarmament	include	 the	Treaty	on	 the	Prohibition	of	Nuclear	Weapons,	which	aims	 to	

make	nuclear	weapons	illegal	under	international	law.	
o The	Pact	for	the	Future	calls	for	a	vision	where	nuclear	weapons	no	longer	pose	a	threat	to	global	peace	and	security.	

Conclusion: 
The	atomic	bombings	of	Hiroshima	and	Nagasaki	in	1945	marked	a	catastrophic	turning	point	in	world	history,	triggering	a	profound	shift	in	global	
geopolitics	 and	 nuclear	 policy.	 While	 the	 bombings	 ended	World	 War	 II,	 they	 also	 ignited	 a	nuclear	 arms	 race	and	 led	 to	 the	 development	
of	deterrence	 doctrines	like	Mutual	 Assured	 Destruction	 (MAD).	 Despite	 significant	 efforts	 to	 limit	 and	 eventually	 eliminate	 nuclear	 weapons	
through	treaties	like	the	NPT,	CTBT,	and	Partial	Test	Ban	Treaty,	 the	global	challenge	of	nuclear	proliferation	and	disarmament	persists.	As	the	
world	 commemorates	80	 years	since	 Hiroshima,	 the	 ongoing	 quest	 for	global	 nuclear	 disarmament	remains	 a	 central	 issue	 in	 the	 international	
security	and	diplomatic	agenda.	

Mains Questions: 
1. Discuss	the	geopolitical	impact	of	the	Hiroshima	bombing	and	its	role	in	the	emergence	of	the	nuclear	arms	race	during	the	Cold	War.	
2. Examine	the	evolution	of	nuclear	weapons	treaties	post-Hiroshima,	such	as	the	NPT	and	CTBT.	How	successful	have	these	treaties	been	

in	curbing	nuclear	proliferation?	
3. Evaluate	the	significance	of	the	doctrine	of	Mutual	Assured	Destruction	(MAD)	in	the	context	of	nuclear	deterrence.	How	has	it	shaped	

global	security	dynamics?	
4. What	are	the	key	challenges	in	achieving	global	nuclear	disarmament,	despite	international	efforts	like	the	NPT	and	CTBT?	
5. Discuss	the	role	of	the	United	Nations	and	other	international	organizations	in	promoting	nuclear	disarmament.	How	effective	are	their	

efforts	in	the	modern	security	landscape?	
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Shāradā Script: Rediscovering Kashmir's Ancient Writing	
Syllabus	Mapping:	

✅	GS	Paper	I	–	Art	and	Culture	
✅	GS	Paper	II	–	Governance	and	Society	
✅	GS	Paper	I	–	History	and	Heritage	
✅	GS	Paper	III	–	Science	and	Technology	in	the	Ancient	World	

Introduction: 
The	Shāradā	script,	an	ancient	writing	system	that	originated	in	Kashmir,	was	prominently	used	by	Kashmiri	Panditsand	was	showcased	for	the	first	
time	at	 the	Chinar	Book	Festival.	This	exhibition	marked	a	 significant	moment	 in	preserving	 the	cultural	heritage	of	 the	 region,	highlighting	 the	
script’s	historical	importance	in	ancient	Sanskrit	literature.	While	the	script	has	seen	limited	use	in	contemporary	times,	its	rich	history	continues	to	
captivate	scholars,	especially	with	its	influence	across	the	subcontinent	and	beyond,	including	Afghanistan.	

About Shāradā Script: 
1. Origin	and	Family:	

o The	Shāradā	script	is	part	of	the	Brahmic	family	of	scripts,	which	is	one	of	the	oldest	and	most	significant	writing	systems	in	South	
Asia.	The	script	was	predominantly	used	to	write	Sanskrit,	and	it	had	a	profound	influence	on	the	development	of	later	scripts,	including	
the	Devanagari	script	used	for	modern-day	Hindi	and	Sanskrit.	

2. Geographical	Influence:	
o The	 script	 flourished	 in	Kashmir,	Himachal	 Pradesh,	 and	Punjab.	 It	 was	 the	 primary	 script	 used	 for	writing	 religious	 texts,	

including	Sanskrit	manuscripts	by	Kashmiri	Pandits	who	preserved	ancient	Hindu	religious	traditions	and	scriptures.	
3. Timeline	of	Development:	

o The	Shāradā	script	developed	between	the	8th	and	9th	centuries	AD.	It	gained	prominence	during	this	period	but	slowly	faded	in	use	
after	the	12th	century,	particularly	with	the	advent	of	Persian	and	later	Urduas	administrative	and	literary	languages	in	the	region.	

o Despite	its	rich	history,	only	a	few	manuscripts	from	the	Shāradā	script	era	have	survived	today,	adding	to	the	importance	of	initiatives	
like	the	Chinar	Book	Festival	to	raise	awareness	about	its	heritage.	

Significance of Shāradā Script: 
1. Cultural	and	Religious	Role:	

o The	 script	was	 used	 for	writing	Sanskrit	 texts	that	were	 central	 to	Hindu	 religious	 practices	and	scholarship.	Many	 of	 the	oldest	
manuscripts	containing	Vedic	hymns,	philosophical	texts,	and	historical	records	were	written	in	Shāradā,	reflecting	the	intellectual	
and	spiritual	importance	of	the	script	in	ancient	India.	

2. Preservation	of	Kashmiri	Heritage:	
o The	 Shāradā	 script	 is	 closely	 tied	 to	 the	Kashmiri	 Pandit	community	 and	 their	 traditions,	 including	 their	literary,	 philosophical,	

and	religious	texts.	 Its	 revival	 is	 crucial	 for	 preserving	 the	distinct	 cultural	 identityof	 the	 Kashmiri	 people,	 especially	 amidst	
the	historical	challenges	they	have	faced,	including	displacement	and	exile.	

3. Influence	on	Other	Scripts:	
o Shāradā	influenced	several	other	scripts	in	South	Asia,	especially	the	Gurmukhi	script	used	for	writing	Punjabi.	It	is	also	believed	to	

have	played	a	role	in	the	development	of	the	Devanagari	script,	the	script	used	for	Sanskrit,	Hindi,	and	several	other	Indian	languages.	

Shāradā Script in Afghanistan: 
Interestingly,	 the	Shāradā	 script	was	 also	 used	 beyond	 the	 Indian	 subcontinent.	 Evidence	 of	 the	 script	 has	 been	 found	 in	Afghanistan,	 including	
inscriptions	on	a	Ganesh	statue	in	Gardez	and	an	Uma	Maheshwara	sculpture	near	Kabul.	This	reflects	the	cultural	exchanges	between	the	regions	
of	Kashmir,	Northwest	India,	and	Afghanistan,	where	the	script	likely	spread	through	trade	and	religious	interactions.	

These	findings	indicate	the	wide-reaching	influence	of	the	script,	not	just	in	South	Asia,	but	also	in	regions	connected	by	the	ancient	Silk	Road	and	
religious	pilgrimage	routes.	

Current Relevance: 
1. Revival	Efforts:	

o The	 exhibition	 of	 Shāradā	 at	 the	Chinar	 Book	 Festival	is	 part	 of	 a	 growing	movement	 to	revive	 and	 preserve	ancient	 scripts	 and	
languages	that	are	integral	to	understanding	India’s	rich	cultural	and	intellectual	history.	Efforts	to	digitize	and	preserve	ancient	texts	
written	 in	 Shāradā	 could	 provide	 future	 generations	 with	 insights	 into	 the	 early	 development	 of	Indian	 philosophy,	literature,	
and	religion.	

2. Scholarly	Interest:	
o Linguists,	historians,	and	cultural	scholars	continue	to	explore	the	significance	of	Shāradā,	particularly	in	its	relationship	with	other	

regional	scripts.	Its	study	is	crucial	for	understanding	the	evolution	of	writing	systems	in	South	Asia	and	their	connection	to	broader	
cultural	and	historical	trends	in	the	region.	
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Conclusion: 
The	Shāradā	script	serves	as	a	vital	cultural	artifact,	reflecting	the	intellectual	richness	of	ancient	India,	particularly	the	Kashmiri	Pandit	community.	
Its	revival	through	exhibitions	and	scholarly	work	not	only	provides	an	opportunity	to	reconnect	with	the	past	but	also	helps	preserve	a	significant	part	
of	India’s	cultural	and	religious	heritage.	The	Chinar	Book	Festival	plays	a	crucial	role	 in	highlighting	such	ancient	 legacies	and	promoting	their	
significance	in	today’s	world.	

Mains Questions: 
1. Discuss	the	historical	significance	of	the	Shāradā	script.	How	did	it	contribute	to	the	intellectual	and	religious	traditions	in	ancient	

India?	
2. Explain	the	role	of	Shāradā	script	in	the	development	of	regional	scripts	like	Gurmukhi	and	Devanagari.	What	impact	did	it	have	on	

South	Asian	writing	systems?	
3. What	 is	 the	 cultural	 importance	of	 preserving	 ancient	 scripts	 like	 Shāradā?	How	 can	 the	 revival	 of	 such	 scripts	 contribute	 to	 the	

preservation	of	cultural	identities?	
4. Describe	the	spread	of	the	Shāradā	script	beyond	India,	especially	in	regions	like	Afghanistan.	What	does	this	signify	about	the	cultural	

interactions	in	ancient	times?	
5. Assess	the	challenges	and	opportunities	in	reviving	ancient	scripts	like	Shāradā	in	the	modern	context.	How	can	technological	tools	

help	in	preserving	these	languages?	

ENVIRONMENT	&	ECOLOGY	
Groundwater Contamination in India: A Silent Crisis 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment,	Ecology,	and	Sustainable	Development	
✅	GS	Paper	II	–	Governance,	Constitution,	and	Water	Management	
✅	GS	Paper	II	–	Social	Justice	and	Public	Health	

Introduction: 
The	2024	 Annual	 Groundwater	 Quality	 Report	by	 the	Central	 Ground	 Water	 Board	 (CGWB)	highlights	 a	widespread	 contamination	of	
groundwater	in	over	440	districts	across	India,	with	significant	implications	for	healthand	water	security.	Groundwater,	a	critical	resource	for	rural	
drinking	 water	and	irrigation,	 is	 increasingly	 being	 contaminated	 by	 various	anthropogenic	and	geogenic	pollutants,	 making	 it	 one	 of	 India’s	
most	urgent	environmental	and	public	health	challenges.	

What is Groundwater Contamination? 
1. Groundwater	as	a	Lifeline:	

o Groundwater	is	a	crucial	source	of	water	in	India,	meeting	85%	of	rural	drinking	water	needs	and	65%	of	irrigation	demands.	Once	
considered	a	clean	and	safe	source,	it	is	now	facing	contamination	from	industrial	waste,	agricultural	chemicals,	and	geogenic	toxins.	

2. Invisible	Crisis:	
o Unlike	 visible	 issues	 like	droughts	or	floods,	 groundwater	 contamination	 is	invisible,	cumulative,	 and	 often	irreversible,	making	 it	

difficult	to	address	but	essential	to	solve	for	long-term	public	health	and	environmental	sustainability.	

Sources of Contamination: 
1. Anthropogenic	(Human-Induced)	Sources:	

o Agricultural	 Runoff:	 Excessive	 use	 of	chemical	 fertilizers	and	pesticides	causes	 the	 leaching	 of	nitratesand	phosphates	into	
groundwater.	

o Industrial	Discharge:	Factories	release	heavy	metals	such	as	lead,	cadmium,	and	mercury,	contaminating	groundwater	resources.	
o Sewage	and	Septic	Leaks:	Poorly	managed	sewage	systems	lead	to	pathogens	from	wastewater	infiltrating	groundwater	in	peri-urban	

and	rural	areas.	
o Underground	Fuel	Leakage:	Petroleum	seepage	into	groundwater	from	fuel	tanks	or	storage	systems	pollutes	drinking	water	sources.	

2. Geogenic	(Natural)	Sources:	
o Fluoride:	Found	naturally	in	some	rocks,	exacerbated	by	over-extraction	of	groundwater.	
o Arsenic:	Mobilized	in	aquifers,	particularly	in	the	Gangetic	Plain,	due	to	excessive	groundwater	pumping.	
o Uranium:	Present	in	certain	geological	formations,	and	aggravated	by	phosphate	fertilizers.	
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Key Contaminants and Health Impacts: 
Contaminant	 Source	 Health	Impacts	 Hotspot	States/Districts	
Nitrates	 Fertilizers,	sewage	 Blue	Baby	Syndrome,	cancer	risk	 Punjab,	Haryana,	Karnataka	
Fluoride	 Geogenic,	fertilizers	 Dental	&	skeletal	fluorosis	 Rajasthan,	Andhra	Pradesh,	Telangana	
Arsenic	 Geogenic,	mining,	over-pumping	 Skin	lesions,	cancer,	gangrene	 Bihar,	West	Bengal,	U.P.	
Uranium	 Geogenic,	fertilizers	 Kidney	damage,	organ	toxicity	 Punjab	(Malwa	region)	
Heavy	Metals	 Industrial	waste	 Neurological	damage,	anaemia	 Kanpur,	Vapi	
Pathogens	 Sewage	leaks	 Cholera,	dysentery,	hepatitis	 Odisha,	U.P.	

Structural and Governance Issues: 
1. Fragmented	Institutional	Framework:	

o Multiple	 agencies	 like	CGWB,	CPCB,	SPCBs,	 and	 the	Ministry	of	 Jal	 Shakti	 (MoJS)	work	 in	 isolation,	 lacking	 a	 coordinated	 approach	
to	groundwater	quality	governance.	

2. Weak	Legal	Enforcement:	
o Current	 laws	 like	 the	Water	 (Prevention	 and	 Control	 of	 Pollution)	 Act,	 1974	do	 not	 adequately	 cover	groundwater	quality.	

The	compliance	and	enforcement	mechanisms	are	weak.	
3. Poor	Monitoring:	

o There	is	limited	frequency	in	monitoring	water	quality,	outdated	equipment,	and	a	lack	of	real-time	data,	hindering	effective	decision-
making	and	responses	to	contamination.	

4. Over-Extraction	and	Pollutants:	
o The	over-extraction	 of	 groundwater	lowers	 the	 water	 table,	 concentrating	 pollutants	 and	 bringing	geogenic	

toxins	like	arsenic	and	fluoride	to	the	surface.	
5. Industrial	&	Urban	Waste	Mismanagement:	

o Industrial	waste	treatment	is	ineffective,	and	there	are	illegal	discharges	into	water	bodies.	The	lack	of	penalties	further	exacerbates	
this	issue.	

Policy and Reform Recommendations: 
1. Legal	&	Institutional	Strengthening:	

o Empower	the	CGWB	with	statutory	powers	to	regulate	groundwater	quality	and	its	extraction.	
o Establish	a	National	Groundwater	Pollution	Control	Framework	to	streamline	efforts	among	various	stakeholders.	

2. Monitoring	&	Early	Warning	Systems:	
o Use	real-time	 sensors	and	remote	 sensing	 tools	to	 monitor	 groundwater	 quality	 and	 integrate	water	 qualitywith	public	 health	

surveillance	through	platforms	like	HMIS	and	IHIP.	
3. Targeted	Mitigation:	

o Install	arsenic	and	fluoride	removal	plants	in	hotspot	areas.	
o Expand	piped	drinking	water	through	initiatives	like	the	Jal	Jeevan	Mission	to	reduce	reliance	on	contaminated	wells.	

4. Waste	and	Industrial	Control:	
o Implement	Zero	Liquid	Discharge	(ZLD)	standards	for	industries	to	prevent	wastewater	contamination.	
o Strictly	regulate	landfills	and	industrial	clusters,	ensuring	proper	waste	management	and	treatment.	

5. Agricultural	Reforms:	
o Promote	organic	farming	and	integrated	nutrient	management	practices	to	reduce	over-reliance	on	nitrogen-based	fertilizers.	
o Regulate	the	use	of	nitrogen	fertilizers	through	awareness	programs	and	pricing	strategies.	

6. Community	Engagement:	
o Involve	panchayats	and	water	user	groups	in	testing	and	reporting	water	quality.	
o Launch	school-based	water	literacy	campaigns	to	build	awareness	and	promote	behavioral	change	among	citizens.	

Conclusion: 
Groundwater	contamination	in	India	 is	a	silent	crisis	that	threatens	public	health,	water	security,	and	environmental	sustainability.	Given	its	
cumulative	 and	 often	 irreversible	 nature,	 urgent	 action	 is	 required	 from	 all	 sectors.	Legal	 reforms,	institutional	 strengthening,	technology	
integration,	and	community	involvement	are	essential	to	ensure	the	safety	and	sustainability	of	groundwater	resources.	Without	immediate	and	
coordinated	intervention,	the	consequences	for	India’s	future	generations	will	be	devastating,	with	lasting	impacts	on	both	health	and	development.	

Mains Questions: 
1. Discuss	the	sources	and	health	impacts	of	groundwater	contamination	in	India.	How	can	the	governmentaddress	these	challenges	to	

ensure	clean	drinking	water	for	all?	
2. Analyze	 the	 role	 of	groundwater	in	 India’s	water	 economy.	 What	 measures	 can	 be	 taken	 to	 tackle	contamination	and	

improve	groundwater	management?	
3. Evaluate	the	institutional	and	governance	challenges	in	managing	groundwater	quality	in	India.	How	can	policy	reforms	strengthen	

the	monitoring	and	control	of	groundwater	contamination?	
4. Examine	 the	 health	 impacts	 of	heavy	 metals	and	geogenic	 toxins	in	 groundwater.	 How	 can	technological	 innovations	and	policy	

interventions	mitigate	these	risks?	
5. **What	 role	 can	community	 participation	play	 in	 addressing	groundwater	 contamination?	 Discuss	 the	 importance	 of	awareness	

campaigns	and	local	involvement	in	managing	water	resources.	
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E20 (Ethanol Blended Petrol) 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	
✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	II	–	Government	Policies	and	Interventions	
✅	GS	Paper	III	–	Science	and	Technology	in	India	

Introduction: 
The	Ministry	of	Petroleum	and	Natural	Gas	has	 recently	 clarified	 that	 concerns	 regarding	 the	 introduction	 of	20%	ethanol	blending	 in	petrol	
(E20)	are	unfounded	and	 not	 supported	 by	scientific	 evidence.	 This	 move	 is	 part	 of	 India's	biofuel	 policy	to	 promote	sustainable	 energy	
solutions	and	reduce	dependence	on	fossil	 fuels.	The	E20	fuel	is	a	20%	ethanol	and	80%	petrol	blend,	which	aligns	with	India’s	broader	goals	 to	
transition	towards	cleaner,	renewable	energy	sources	and	support	rural	economies	through	increased	demand	for	biofuels.	

About E20 Fuel: 
1. Composition:	

o E20	is	 a	 fuel	 mixture	 of	80%	 petrol	and	20%	 ethanol.	 Ethanol	 is	 a	 renewable	 alcohol-based	 fuel	 derived	 from	biomass,	
particularly	sugarcane	and	corn,	and	is	used	to	replace	a	portion	of	the	petroleum	component	in	fuel.	

2. National	Policy	on	Biofuels:	
o The	National	Policy	on	Biofuels,	2018	(amended	in	2022)	set	an	ambitious	target	of	achieving	20%	ethanol	blending	in	petrol	by	

the	Ethanol	Supply	Year	(ESY)	2025-26,	advancing	the	original	target	from	2030.	
o This	policy	aims	to	increase	ethanol	production,	reduce	emissions,	and	provide	economic	opportunitiesfor	farmers,	especially	those	

in	rural	areas,	by	stimulating	demand	for	biofuels.	

Benefits of E20 Fuel: 
1. Improved	Fuel	Performance:	

o The	blending	of	ethanol	with	petrol	 improves	the	octane	rating	of	 the	 fuel,	which	enhances	the	engine	performance	and	efficiency.	
Ethanol	combustion	releases	more	energy	compared	to	gasoline	alone,	helping	engines	run	more	smoothly.	

2. Reduction	in	Lifecycle	Emissions:	
o Ethanol,	 being	 a	 renewable	 fuel,	 has	 a	lower	 carbon	 footprint	than	 traditional	 petrol.	 The	 combustion	 of	 ethanol	 produces	fewer	

harmful	emissions,	contributing	to	a	reduction	in	greenhouse	gases	(GHGs)	and	air	pollution,	thus	addressing	India's	environmental	
concerns	and	helping	meet	climate	change	goals.	

3. Energy	Security:	
o E20	reduces	 India’s	 dependency	 on	imported	 crude	oil,	which	 currently	 forms	 a	 significant	 part	 of	 India’s	 energy	 consumption.	 By	

producing	and	using	more	domestically	sourced	biofuels,	India	can	improve	its	energy	security	and	reduce	its	vulnerability	to	global	
fuel	price	fluctuations.	

4. Economic	Benefits	for	Farmers	and	the	Rural	Sector:	
o The	 increased	 demand	 for	ethanol	directly	 benefits	farmers,	 particularly	 those	 growing	sugarcane	and	 other	 crops	 used	 in	 ethanol	

production.	 It	 provides	 a	new	 market	for	 agricultural	 produce	 and	 helps	boost	 rural	 economies,	 creating	 jobs	 and	
promoting	agricultural	innovation.	

o The	policy	also	encourages	entrepreneurship	in	rural	areas	by	promoting	the	establishment	of	ethanol	production	plants.	

Concerns with E20 Fuel: 
1. Reduced	Fuel	Efficiency	in	Some	Vehicles:	

o A	potential	concern	with	E20	is	that	it	may	lead	to	reduced	fuel	efficiency	in	certain	vehicles,	particularly	older	models.	Some	engines	
are	not	designed	to	handle	higher	ethanol	concentrations,	which	may	result	in	lower	mileage	per	liter.	

2. Corrosion	and	Damage	to	Older	Vehicles:	
o Ethanol	 is	more	corrosive	than	petrol,	and	older	vehicles	that	were	not	designed	for	ethanol-based	fuel	may	experience	corrosion	in	

their	fuel	system	components,	such	as	fuel	lines,	filters,	and	pumps.	This	can	lead	to	increased	maintenance	costs	and	possibly	more	
frequent	repairs.	

3. Higher	Maintenance	Costs	and	Need	for	Engine	Modifications:	
o Vehicles	running	on	E20	may	require	engine	modifications	to	ensure	compatibility	with	ethanol,	which	could	increase	upfront	costs	for	

vehicle	owners.	In	addition,	the	wear	and	tear	caused	by	higher	ethanol	content	might	lead	to	higher	long-term	maintenance	costs	for	
certain	engine	parts.	
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Addressing the Concerns: 
1. Vehicle	Compatibility:	

o As	the	transition	to	E20	fuel	happens,	vehicle	manufacturers	will	likely	modify	new	models	to	be	compatible	with	the	higher	ethanol	
content.	 Additionally,	 the	Ministry	 of	 Petroleum	 and	 Natural	 Gas	may	 work	 with	 automobile	 manufacturers	 to	 ensure	 that	older	
vehicles	are	not	adversely	impacted	by	the	switch.	

2. Technology	and	Infrastructure	Upgrades:	
o To	minimize	issues	such	as	corrosion	and	compatibility	in	older	vehicles,	the	government	may	incentivize	retrofits	for	existing	engines	

and	 fuel	 systems.	 There	 will	 also	 be	 a	 need	 to	 ensure	 that	fuel	 infrastructuresuch	 as	pumps,	storage	 tanks,	
and	dispensers	are	ethanol-compatible.	

3. Public	Awareness	Campaigns:	
o Awareness	and	education	campaigns	will	 be	 essential	 to	 inform	 the	 public	 about	 the	benefits	and	requirements	of	 E20,	 as	well	 as	

the	precautions	for	using	the	new	fuel.	This	would	help	in	mitigating	potential	challenges	in	the	initial	phase	of	implementation.	

Conclusion: 
The	move	towards	E20	fuel	represents	a	significant	step	towards	achieving	energy	self-sufficiency,	reducing	emissions,	and	promoting	sustainable	
energy	solutions	in	 India.	Despite	 concerns	 regarding	vehicle	efficiency	and	maintenance	costs,	 the	 long-term	benefits	of	 reduced	dependence	on	
imported	oil,	increased	economic	benefits	for	farmers,	and	environmental	protection	make	E20	a	critical	component	of	India’s	biofuel	strategy.	The	
government's	efforts	 to	 facilitate	 the	 transition	to	E20,	alongside	technological	advancements	and	consumer	education,	will	help	 India	achieve	 its	
target	of	20%	ethanol	blending	by	2025-26.	

Mains Questions: 
1. Discuss	the	key	benefits	and	concerns	of	the	transition	to	E20	(Ethanol	Blended	Petrol)	in	India.	How	can	the	government	address	the	

challenges	associated	with	the	adoption	of	E20?	
2. What	is	the	significance	of	India’s	move	to	adopt	E20	fuel	in	terms	of	energy	security	and	environmental	sustainability?	How	does	it	

align	with	India’s	broader	biofuel	policy?	
3. Explain	the	potential	impact	of	E20	fuel	on	India’s	agricultural	sector.	How	can	the	policy	promote	economic	benefits	for	farmers	and	

rural	communities?	
4. Assess	 the	 challenges	 faced	by	 the	 automobile	 industry	 in	 adapting	 to	E20	 fuel.	What	measures	 can	be	 taken	 to	 ensure	a	 smooth	

transition	for	vehicle	manufacturers	and	consumers?	
5. How	does	the	increased	use	of	ethanol	in	fuel	contribute	to	reducing	greenhouse	gas	emissions	and	combating	climate	change?	Discuss	

the	role	of	E20	in	India's	efforts	to	meet	its	climate	goals.	

Environmental Impact Assessment (EIA) Case 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	II	–	Governance	and	Constitutional	Provisions	
✅	GS	Paper	II	–	Judicial	Decisions	and	Environmental	Law	

Introduction: 
The	Supreme	 Court	recently	 struck	 down	 the	Centre's	 exemption	that	 allowed	industrial	 sheds,	 schools,	 colleges,	 and	hostels	to	 bypass	
the	Environmental	Clearance	(EC)	process,	provided	they	followed	eco-friendly	measures.	This	 landmark	judgment	 in	the	case	of	Vanashakti	v.	
Union	of	India	has	reinforced	the	need	for	Environmental	Impact	Assessment	(EIA)	for	all	large	construction	projects,	regardless	of	their	intended	
use,	if	they	exceed	20,000	sq.	m.	The	Court	ruled	that	such	projects	always	have	the	potential	to	affect	the	environment	and	should,	therefore,	undergo	
the	EIA	process	as	mandated	under	the	EIA	Notification,	2006.	

About the EIA Notification, 2006: 
1. Environmental	Clearance	Requirement:	

o The	EIA	 Notification,	 2006	mandates	 that	 all	construction	 projects	above	20,000	 square	 meters	require	prior	 Environmental	
Clearance	(EC)	from	the	relevant	authorities	before	beginning	construction	activities.	This	ensures	that	potential	environmental	impacts	
are	assessed	and	mitigated	before	the	project	proceeds.	

2. Categories	of	Projects:	
The	projects	are	classified	into	two	main	categories	based	on	their	potential	environmental	impact:	

o Category	A:	
§ These	 projects	 are	 considered	 to	 have	 significant	 environmental	 impacts	 and	 therefore	 require	clearance	 from	 the	 Central	

Government.	
§ Examples	 include	 large-scale	industrial	 projects,	mining,	 and	infrastructure	 projects	that	 might	 have	 transboundary	 or	

national-level	environmental	effects.	
o Category	B:	
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§ Projects	 in	 this	 category	 are	 considered	 to	 have	 moderate	 environmental	 impacts	 and	 are	 typically	 cleared	 by	 the	State	
Environmental	 Impact	Assessment	Authorities	 (SEIAAs).	 These	 include	smaller	 industrial	 projects,	urban	development	
projects,	and	infrastructure	projects	that	affect	local	areas	rather	than	having	a	broader	environmental	footprint.	

§ Category	B	projects	are	further	divided	into	two	sub-categories	based	on	their	size	and	potential	environmental	risks.	
3. Purpose	of	the	EIA	Process:	

o The	Environmental	Impact	Assessment	(EIA)	process	ensures	that	environmental	consequences	of	proposed	projects	are	taken	into	
account	at	the	planning	stage.	

o The	 process	 includes	public	 consultations,	assessment	 of	 environmental	 impacts,	risk	mitigation	 strategies,	 and	sustainability	
measures,	ensuring	that	development	does	not	come	at	the	cost	of	environmental	degradation.	

Key Points from the Vanashakti v. Union of India Case: 
1. Background	of	the	Case:	

o The	 case	 revolved	 around	 a	Centre's	 exemption	for	 certain	 construction	 projects,	 such	 as	industrial	 sheds,	 schools,	 colleges,	
and	hostels,	from	the	Environmental	Clearance	(EC)	requirement,	provided	these	projects	adopted	eco-friendly	measures.	

o Vanashakti,	an	environmental	organization,	challenged	this	exemption,	arguing	that	such	projects,	regardless	of	their	eco-friendly	design,	
can	still	have	a	significant	environmental	impact	and	therefore	must	undergo	the	EIA	process.	

2. Supreme	Court's	Verdict:	
o The	Supreme	 Court	struck	 down	 the	Centre's	 exemption,	 holding	 that	 all	large	 construction	 projectsexceeding	20,000	 sq.	 m	—	

whether	 they	 involve	 industrial	 activity,	 educational	 institutions,	 or	 community	 buildings	 —	 have	 the	potential	 to	 impact	 the	
environment	and	should,	therefore,	follow	the	Environmental	Impact	Assessment	process	under	the	EIA	Notification,	2006.	

o The	Court	emphasized	that	environmental	clearance	is	not	just	about	being	eco-friendly,	but	about	assessing	the	overall	environmental	
impact,	including	waste	generation,	resource	consumption,	and	ecosystem	disruption	that	may	arise	from	large-scale	development.	

3. Impact	of	the	Judgment:	
o This	judgment	aligns	with	the	principle	of	sustainable	development,	ensuring	that	environmental	considerations	are	an	integral	part	

of	the	planning	and	execution	of	large-scale	construction	projects.	
o It	effectively	curbs	the	potential	 for	loopholes	in	the	regulatory	system	that	could	allow	large-scale	projects	to	bypass	environmental	

scrutiny.	

Implications of the Vanashakti Judgment: 
1. Strengthening	Environmental	Governance:	

o The	judgment	 reinforces	the	 importance	 of	environmental	 governance	by	 ensuring	 that	 all	 large-scale	 projects	 undergo	
rigorous	environmental	evaluation,	even	if	they	are	intended	for	non-industrial	purposes	like	education	or	housing.	

o This	 judgment	 reaffirms	 India’s	 commitment	 to	environmental	 protection	and	sustainable	 development,	 emphasizing	
that	development	projects	must	account	for	their	environmental	footprint.	

2. Increased	Transparency	and	Accountability:	
o The	requirement	for	Environmental	Clearance	(EC)	for	projects	over	20,000	sq.	m	ensures	greater	transparency	in	the	development	

process	and	holds	project	developers	accountable	for	the	environmental	consequences	of	their	activities.	
o The	public	 consultation	 process	embedded	 in	 the	EIA	 framework	allows	 communities	 and	 stakeholders	 to	 raise	 concerns	 and	

contribute	to	decision-making,	making	the	development	process	more	inclusive.	
3. Impact	on	Infrastructure	and	Development:	

o While	 the	 ruling	 ensures	environmental	 safeguards,	 it	may	 lead	 to	delays	in	 the	 approval	 process	 for	 some	development	 projects.	
However,	this	delay	is	a	necessary	trade-off	to	ensure	that	development	is	not	achieved	at	the	cost	of	environmental	health.	

o Developers	may	be	required	to	modify	their	projects	to	meet	environmental	standards,	possibly	increasing	the	cost	of	the	projects	but	
ensuring	that	the	long-term	benefits	of	a	sustainable	built	environment	outweigh	the	immediate	costs.	

4. Reinforcing	the	Need	for	a	Balanced	Approach:	
o The	 judgment	 highlights	 the	 need	 for	 a	balanced	 approach	to	 development	 —	 where	economic	 growth	and	environmental	

sustainability	go	hand	in	hand.	It	ensures	that	environmental	assessments	are	not	overlooked	for	the	sake	of	expediency,	leading	to	a	
more	sustainable	future	for	communities	and	ecosystems.	

Conclusion: 
The	Vanashakti	v.	Union	of	India	case	and	its	Supreme	Court	judgment	have	reinforced	the	critical	need	for	the	Environmental	Impact	Assessment	
(EIA)	process	to	be	applied	uniformly	to	all	large	construction	projects,	irrespective	of	their	nature	or	purpose.	The	judgment	ensures	that	all	such	
projects,	which	may	cumulatively	impact	the	environment,	undergo	thorough	scrutiny	to	minimize	environmental	damage	and	promote	sustainable	
development.	This	decision	strengthens	India's	commitment	to	environmental	law	and	reaffirms	the	importance	of	environmental	governance	in	
the	nation's	growth	trajectory.	

Mains Questions: 
1. Discuss	 the	 significance	 of	 the	Vanashakti	 v.	Union	of	 India	 judgment	 in	 the	 context	 of	 environmental	 protection	 and	 sustainable	

development.	How	does	it	strengthen	the	EIA	process	in	India?	
2. Explain	the	key	provisions	of	the	EIA	Notification,	2006.	How	does	the	EIA	process	ensure	that	large-scale	construction	projects	do	not	

harm	the	environment?	
3. Assess	the	impact	of	the	Supreme	Court's	decision	in	the	Vanashakti	case	on	the	development	of	infrastructure	and	urbanization	in	

India.	What	challenges	could	arise	from	implementing	such	a	judgment?	
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4. How	 can	 India	 balance	 economic	 development	 and	 environmental	 protection	 in	 the	 context	 of	 large-scale	 construction	 projects?	
Discuss	the	role	of	environmental	clearance	in	this	regard.	

5. In	 the	 light	 of	 the	Vanashakti	 judgment,	 analyze	 the	need	 for	public	 consultations	in	 the	 EIA	process.	How	do	 these	 consultations	
contribute	to	democratic	decision-making	and	environmental	justice?	

Krill: The Keystone Species Under Pressure 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	III	–	Biodiversity	Conservation	
✅	GS	Paper	III	–	Climate	Change	and	Environmental	Impact	
✅	GS	Paper	III	–	Conservation	and	Sustainable	Use	of	Marine	Resources	

Introduction: 
Krill,	small	crustaceans	that	form	a	fundamental	part	of	marine	food	chains,	are	facing	increasing	threats	due	to	overfishing,	climate	change,	and	the	
rising	 demand	 for	 their	 omega-3	 oil.	 This	 oil	 is	 widely	 used	 in	fishmeal,	pet	 food,	 and	human	 supplements,	 placing	 immense	 pressure	 on	 krill	
populations,	particularly	in	the	Antarctic	and	other	oceans.	As	a	keystone	species	in	the	marine	ecosystem,	krill	plays	a	critical	role	not	only	in	marine	
food	webs	but	also	in	the	carbon	cycle,	making	its	protection	vital	for	maintaining	oceanic	health	and	mitigating	climate	change.	

About Krill: 
1. Species	and	Habitat:	

o Krill	are	 small,	pelagic	 crustaceans,	 which	 are	 mainly	 found	 in	 the	Antarctic	 Ocean,	North	 Atlantic,	 and	North	 Pacific.	 They	 are	
considered	one	of	the	most	abundant	marine	species,	forming	large	swarms	that	cover	vast	areas	of	the	ocean.	

o Krill	are	typically	transparent	and	small	in	size,	but	their	swarming	behavior	can	create	large,	visible	aggregations	in	the	ocean.	
2. Ecological	Role:	

o Krill	 are	 often	 described	 as	keystone	 species	in	 the	Antarctic	 ecosystem,	 meaning	 they	 play	 a	 disproportionately	 large	 role	 in	
maintaining	the	structure	and	function	of	the	ecosystem.	

o They	are	primary	consumers,	feeding	on	plankton	and	other	microscopic	organisms,	and	serve	as	the	primary	food	source	for	many	
marine	animals,	including:	

§ Whales,	especially	baleen	whales,	which	rely	heavily	on	krill	for	sustenance.	
§ Seals,	squid,	and	seabirds	also	depend	on	krill	as	a	staple	part	of	their	diet.	

o By	acting	as	a	link	between	plankton	and	larger	marine	animals,	krill	play	a	crucial	role	in	the	marine	food	chain.	
3. Behavior	and	Movement:	

o Krill	are	known	to	travel	in	massive	swarms,	which	can	sometimes	span	hundreds	of	kilometers	across	the	ocean.	This	behavior	makes	
them	highly	visible	to	predators	and	also	allows	them	to	move	to	different	oceanic	zones	in	search	of	food	or	more	favorable	environmental	
conditions.	

4. Carbon	Removal	and	Climate	Change:	
o An	important	but	often	overlooked	ecological	service	provided	by	krill	is	their	role	in	carbon	sequestration.	A	study	has	shown	that	krill	

help	remove	about	20	million	tons	of	carbon	from	the	atmosphere	each	year.	This	is	because	they	feed	on	plankton,	some	of	which	are	
rich	in	carbon.	As	krill	digest	this	material	and	eventually	excrete	it,	the	carbon	is	transported	to	deeper	ocean	layers,	helping	to	mitigate	
the	global	carbon	footprint.	

Threats to Krill: 
1. Overfishing:	

o Krill	are	increasingly	targeted	by	commercial	fishing	industries	for	their	omega-3	fatty	acids,	which	are	extracted	for	use	in	fishmeal,	pet	
food,	 and	dietary	 supplements.	 The	fishing	 of	 krill	has	 grown	 rapidly	 in	 recent	 decades,	 with	 significant	 consequences	 for	 their	
population	and	the	animals	that	depend	on	them	for	food.	

o The	fishing	industry	has	led	to	a	decline	in	krill	numbers	in	certain	regions,	particularly	in	the	Southern	Ocean	near	Antarctica,	which	
could	have	long-term	impacts	on	the	entire	marine	food	web.	

2. Climate	Change:	
o Rising	ocean	temperatures	due	to	global	warming	are	negatively	affecting	krill	populations,	as	they	are	highly	sensitive	to	changes	in	

sea	temperature.	
o Warmer	waters	may	lead	to	a	shift	in	plankton	populations,	the	primary	food	source	for	krill,	affecting	their	ability	to	reproduce	and	

survive.	Changes	in	sea	ice	cover	also	disrupt	krill’s	breeding	grounds,	further	threatening	their	survival.	
o The	warming	of	oceans	and	altered	ecosystems	are	likely	to	cause	shifts	in	krill	distribution,	making	them	less	available	to	species	that	

rely	on	them	for	sustenance.	
3. Ocean	Acidification:	

o Ocean	 acidification,	 caused	 by	 increased	 levels	 of	carbon	 dioxide	in	 the	 atmosphere,	 affects	 the	 ability	 of	 marine	 organisms	 to	
form	calcium	carbonate	shells,	a	process	that	is	crucial	for	many	marine	species,	including	krill.	

o Acidification	 could	 impair	 krill's	 growth	 and	 survival	 rates,	 disrupting	 their	 role	 in	 the	marine	 ecosystem	and	 potentially	
affecting	carbon	sequestration	efforts.	
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Importance of Protecting Krill: 
1. Keystone	Species	in	Ecosystem:	

o As	a	keystone	species,	the	survival	of	krill	is	essential	to	the	entire	Antarctic	marine	ecosystem.	Their	decline	could	cause	cascading	
effects	through	the	food	web,	affecting	large	predators	like	whales,	seals,	and	seabirds,	as	well	as	many	smaller	marine	species.	

o Protecting	krill	populations	ensures	the	stability	of	marine	ecosystems,	which	in	turn	supports	the	global	marine	biodiversity	and	food	
security.	

2. Climate	Change	Mitigation:	
o Krill's	 role	 in	carbon	sequestration	highlights	 their	 importance	 in	 regulating	 the	Earth’s	carbon	cycle.	By	moving	 carbon	 to	deeper	

ocean	layers,	they	help	mitigate	the	effects	of	climate	change	by	acting	as	a	natural	carbon	sink.	
o The	decline	of	krill	populations	could	reduce	the	ocean’s	ability	to	absorb	and	store	carbon,	worsening	global	warming	and	its	associated	

environmental	impacts.	
3. Sustainability	of	Marine	Industries:	

o Given	that	krill	are	a	vital	source	of	omega-3	fatty	acids	for	the	fishing	and	supplement	industries,	sustainable	management	of	krill	
fisheries	is	crucial	for	ensuring	the	long-term	viability	of	these	industries	while	preserving	marine	ecosystems.	

o The	 establishment	 of	sustainable	 fishing	 practices	for	 krill	 is	 vital	 to	 prevent	 overfishing	 and	 ensure	 that	 the	marine	 food	
chain	remains	intact	for	future	generations.	

Conclusion: 
Krill	are	a	keystone	species	whose	importance	extends	far	beyond	their	size.	They	play	an	essential	role	in	marine	ecosystems,	acting	as	the	primary	
food	source	for	many	species	and	contributing	significantly	to	carbon	sequestration.	However,	overfishing,	climate	change,	and	ocean	acidification	
threaten	their	survival,	which	could	have	devastating	consequences	for	marine	biodiversity	and	climate	regulation.	Protecting	krill	populations	 is	
crucial	for	maintaining	the	health	of	marine	ecosystems,	mitigating	climate	change,	and	ensuring	the	sustainability	of	industries	that	rely	on	these	tiny	
but	mighty	creatures.	

Mains Questions: 
1. Discuss	the	ecological	importance	of	krill	as	a	keystone	species	in	the	Antarctic	ecosystem.	What	are	the	consequences	of	their	decline	

on	marine	biodiversity?	
2. How	does	krill	contribute	to	the	global	carbon	cycle	and	climate	change	mitigation?	Discuss	the	implications	of	krill	population	decline	

on	climate	change.	
3. Examine	the	impact	of	overfishing	and	climate	change	on	krill	populations.	What	measures	should	be	taken	to	protect	krill	and	ensure	

the	sustainability	of	marine	ecosystems?	
4. What	is	the	role	of	krill	in	maintaining	the	stability	of	the	marine	food	chain?	How	does	their	decline	affect	large	predators	like	whales	

and	seabirds?	
5. Discuss	the	challenges	posed	by	global	warming	and	ocean	acidification	to	krill	populations.	What	policies	can	be	 implemented	to	

mitigate	these	challenges	and	protect	krill?	

Virgin Polymers: Production and Environmental Concerns 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment,	Ecology,	and	Sustainable	Development	
✅	GS	Paper	III	–	Science	and	Technology	
✅	GS	Paper	II	–	Governance	and	Policy	

Introduction: 
India	 contributes	4%	to	 the	global	production	of	four	Virgin	Polymers,	with	China	being	 the	 largest	producer	 in	 this	 sector.	Virgin	polymers	are	
widely	 used	 in	 various	 industries,	 including	packaging,	automotive,	textiles,	 and	medical	 equipment.	 While	 they	 offer	superior	 mechanical	
strength	and	uniform	 properties,	 their	 production	 has	 significant	environmental	 consequences	due	 to	 their	 reliance	 on	fossil	 fuels	and	non-
renewable	resources.	

What are Virgin Polymers? 
1. Definition:	

o Virgin	polymers	refer	to	plastic	materials	that	are	made	from	raw	petrochemical	feedstocks,	such	as	natural	gas	or	crude	oil,	and	
have	never	been	previously	used	or	processed.	

o These	polymers	are	newly	produced	plastics	and	are	free	from	any	prior	recycling	or	processing,	ensuring	their	purity	and	consistency.	
2. Examples	of	Virgin	Polymers:	

o Polyethylene	(PE):	Commonly	used	in	plastic	bags,	bottles,	and	containers.	
o Polypropylene	(PP):	Used	in	products	like	packaging,	automotive	components,	and	textiles.	
o Polyethylene	Terephthalate	(PET):	Used	primarily	for	bottles	and	food	packaging.	
o Polystyrene	(PS):	Used	in	consumer	goods,	packaging,	and	insulation	materials.	
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o Polycarbonate	(PC):	Commonly	used	in	the	automotive	industry,	optical	discs,	and	medical	devices.	

Uses of Virgin Polymers: 
1. Packaging	Materials:	

o Virgin	polymers,	especially	PET	and	PE,	are	extensively	used	in	food	and	beverage	packaging,	plastic	bottles,	bags,	and	containers,	
providing	durability	and	convenience.	

2. Automotive	Components:	
o Polypropylene	 (PP)	and	polycarbonate	 (PC)	are	 used	 in	vehicle	 interiors,	bumpers,	 and	exterior	 panelsdue	 to	

their	lightweight	and	resilient	nature.	
3. Textiles:	

o Polyethylene	and	polypropylene	are	 used	 in	making	synthetic	 fabrics	and	fibers	for	 clothing,	 as	well	 as	non-woven	materials	for	
various	industrial	applications.	

4. Medical	Equipment:	
o Polycarbonate	is	 widely	 used	 for	medical	 devices,	 including	blood	 bags,	syringes,	 and	catheters,	 due	 to	

its	strength	and	biocompatibility.	
5. Consumer	Goods:	

o Polystyrene	 (PS)	is	 commonly	 used	 in	disposable	 cutlery,	plastic	 cups,	 and	toys,	while	polyethylene	and	polypropylene	are	 used	
in	household	items.	

Advantages of Virgin Polymers: 
1. Uniform	Properties:	

o Since	they	are	made	from	new,	raw	materials,	virgin	polymers	are	free	from	impurities,	offering	consistentand	uniform	mechanical	
properties.	

2. Superior	Mechanical	Strength:	
o Virgin	polymers	 typically	exhibit	superior	mechanical	strength	compared	 to	recycled	polymers,	making	 them	 ideal	 for	demanding	

applications	like	automotive	parts	and	medical	equipment.	
3. Versatility:	

o They	are	highly	versatile	and	can	be	used	in	a	wide	range	of	products	across	different	industries	such	as	packaging,	automotive,	textiles,	
and	more.	

Environmental Issues Associated with Virgin Polymers: 
1. Environmental	Harm:	

o Virgin	 polymers	 are	 often	 criticized	 for	 their	harmful	 environmental	 impact.	 Their	 production	 consumes	fossil	 fuels,	 contributing	
to	resource	depletion	and	greenhouse	gas	emissions.	

2. Higher	Carbon	Footprint:	
o The	production	of	virgin	polymers	typically	involves	a	higher	carbon	footprint	compared	to	recycled	polymers.	The	reliance	on	non-

renewable	fossil	resources	for	their	creation	exacerbates	the	environmental	burden.	
3. Waste	Management	Issues:	

o Plastic	 waste	from	 virgin	 polymers	 adds	 to	 the	 growing	 concern	 of	plastic	 pollution.	Non-biodegradableplastics	 contribute	
to	landfills,	ocean	pollution,	and	wildlife	hazards.	

4. Energy-Intensive	Production:	
o The	production	process	for	virgin	polymers	is	highly	energy-intensive,	further	contributing	to	climate	change	due	to	the	burning	of	

fossil	fuels.	

India’s Role in Virgin Polymer Production: 
1. India’s	Contribution:	

o India	 accounts	 for	4%	of	 global	 production	 of	 the	four	 key	 virgin	 polymers,	 indicating	 the	significant	 rolethe	 country	 plays	 in	
the	global	plastic	industry.	

2. Challenges	Faced:	
o Despite	 growing	 production,	 India	 faces	 challenges	 in	 the	sustainable	 management	of	plastic	 waste	and	promoting	 recycling.	

Increasing	 awareness	 about	plastic	 pollution	and	 focusing	 on	circular	 economysolutions	 are	 essential	 for	 reducing	 environmental	
impact.	

Conclusion: 
While	virgin	polymers	are	integral	to	numerous	industries	due	to	their	durability,	strength,	and	versatility,	their	environmental	impact	remains	a	
major	 concern.	 The	high	 carbon	 footprint	associated	 with	 their	 production,	 reliance	 on	non-renewable	 resources,	 and	 challenges	 in	waste	
management	call	 for	sustainable	 practices	in	 both	production	and	disposal.	 Encouraging	 the	 use	 of	recycled	 polymers	and	 promoting	circular	
economy	models	can	help	mitigate	the	adverse	effects	of	virgin	polymer	production	on	the	environment.	
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Mains Questions: 
1. Discuss	 the	 significance	 of	virgin	 polymers	in	 various	 industries.	 What	 are	 the	 environmental	 concerns	 associated	 with	 their	

production	and	usage?	How	can	India	address	these	concerns?	
2. Explain	 the	 concept	 of	virgin	 polymers	and	 their	 role	 in	 modern	 manufacturing.	 How	 do	 their	 advantages	 outweigh	 their	

environmental	impacts,	and	what	are	the	possible	solutions?	
3. Evaluate	the	environmental	challenges	posed	by	the	widespread	use	of	virgin	polymers	in	packaging,	automotive,	and	medical	sectors.	

What	steps	can	be	taken	to	reduce	their	environmental	footprint?	
4. What	 are	 the	 economic	 benefits	 of	virgin	 polymer	 production	for	 India?	 Discuss	 the	 environmental	 trade-offs	 that	 need	 to	 be	

considered	for	sustainable	plastic	production.	

New Lichen Species Discovered in Western Ghats	
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment,	Ecology,	and	Biodiversity	
✅	GS	Paper	III	–	Science	and	Technology	
✅	GS	Paper	II	–	Governance	and	Environment	Conservation	

Introduction: 
A	new	 species	 of	 lichen,	Allographa	 effusosoredica,	 has	 been	 discovered	 in	 the	Western	 Ghats,	 contributing	 to	 the	 ongoing	 research	
into	biodiversity	and	ecological	 health	in	 India.	 Lichens	 are	remarkable	 organisms	that	 result	 from	 the	symbiotic	
relationship	between	fungi	and	photosynthetic	 organisms,	 such	 as	algae	or	cyanobacteria.	 This	 discovery	 further	 highlights	 the	ecological	
significance	of	the	Western	Ghats,	a	biodiversity	hotspot	in	India.	

What are Lichens? 
1. Symbiotic	Relationship:	

o A	lichen	is	a	symbiotic	association	of	two	organisms:	
§ The	mycobiont	(fungus)	provides	the	structure	and	protection.	
§ The	photobiont	(photosynthetic	 organism,	 usually	algae	or	cyanobacteria)	 performs	photosynthesis,	 producing	 food	 for	 the	

lichen.	
o Lichens	are	one	of	nature’s	most	 fascinating	examples	of	mutualism,	where	 two	unrelated	organisms	work	 together	 for	 their	mutual	

benefit.	
2. Ecological	Importance:	

o Lichens	play	a	vital	role	in	ecosystems,	especially	in	areas	where	the	soil	is	not	yet	formed.	They	help	in	soil	formation	by	breaking	
down	rocks	and	contributing	organic	matter,	which	enriches	the	soil.	

o They	are	considered	pioneers	in	ecological	succession,	often	colonizing	bare	areas	before	other	vegetation.	
3. Economic	and	Medicinal	Use:	

o Lichens	are	used	in	a	variety	of	ways:	
§ Medicinal:	Many	lichens	are	used	for	their	therapeutic	properties,	contributing	to	the	production	of	drugs	and	medicines.	
§ Perfumery	and	Dyes:	Lichens	are	valuable	in	the	perfume	industry	for	their	distinctive	aroma	and	in	dye	production	for	fabrics.	
§ Food	 and	 Other	 Compounds:	 Some	 lichens	 are	 used	 as	food	 sources	in	 certain	 cultures,	 while	 others	 provide	bioactive	

compounds	useful	for	various	applications.	
4. Bio-Monitoring:	

o Lichens	 are	 considered	bio-monitors	of	air	 pollution,	 particularly	sulfur	 dioxide	 (SO₂)	levels.	 Since	 they	 are	 highly	 sensitive	 to	
environmental	changes,	particularly	air	quality,	their	presence	or	absence	can	indicate	levels	of	pollution	in	an	area.	

Significance of Allographa effusosoredica Discovery: 
1. Biodiversity	in	the	Western	Ghats:	

o The	discovery	of	Allographa	effusosoredica	in	the	Western	Ghats,	one	of	the	world’s	biodiversity	hotspots,	underscores	the	region’s	
immense	ecological	value.	The	Western	Ghats	are	home	to	a	variety	of	unique	species	and	endemic	organisms,	and	the	discovery	of	
new	species	such	as	this	lichen	highlights	the	need	for	continued	biodiversity	conservation	in	the	region.	

2. Environmental	Indicators:	
o Lichens	are	excellent	bioindicators	of	environmental	health.	This	new	species	could	potentially	help	scientists	monitor	environmental	

changes	and	pollution	levels	in	the	region,	contributing	to	environmental	management	and	conservation	policies.	
3. Conservation	Efforts:	

o The	 discovery	 serves	 as	 a	 reminder	 of	 the	 importance	 of	 preserving	 habitats	 like	 the	Western	 Ghats,	 which	 support	diverse	
ecosystems	and	are	critical	for	sustainability	and	climate	regulation.	
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Conclusion: 
The	 discovery	 of	Allographa	 effusosoredica,	 a	 new	 lichen	 species	 in	 the	Western	 Ghats,	 highlights	 the	 importance	 of	 these	 ecosystems	 in	
maintaining	global	biodiversity.	Lichens,	as	bio-monitors,	also	play	a	crucial	role	in	monitoring	air	quality	and	providing	valuable	medicinal	and	
economic	resources.	The	continued	research	and	protection	of	the	Western	Ghats	are	essential	for	preserving	such	ecological	treasures,	which	not	
only	contribute	to	scientific	knowledgebut	also	provide	practical	benefits	for	human	society.	

Mains Questions: 
1. Discuss	the	role	of	lichens	in	ecosystems,	highlighting	their	ecological,	medicinal,	and	economic	importance.	How	does	the	discovery	

of	new	species	like	Allographa	effusosoredica	contribute	to	biodiversity	conservation?	
2. Explain	the	concept	of	symbiosis	in	lichens	and	their	significance	as	bio-monitors	for	air	pollution.	How	can	the	study	of	lichens	help	

in	assessing	the	health	of	the	environment?	
3. Analyze	the	ecological	importance	of	the	Western	Ghats	in	India	and	the	significance	of	new	species	discoveries	such	as	Allographa	

effusosoredica.	How	does	this	discovery	contribute	to	environmental	monitoring	and	research?	
4. Evaluate	the	role	of	lichens	in	soil	formation,	climate	resilience,	and	biodiversity	monitoring.	How	can	they	be	utilized	in	ecological	

restoration	efforts	in	degraded	areas?	

GRiHA Rating: Kartavya Bhawan’s Green Standards 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	II	–	Governance,	Constitution,	and	Polity	
✅	GS	Paper	III	–	Infrastructure	and	Sustainable	Development	
✅	GS	Paper	III	–	Urbanization	and	Smart	Cities	

Introduction: 
In	 a	 significant	 step	 towards	sustainable	 development,	 the	Prime	 Minister	 of	 India	dedicated	Kartavya	 Bhawan	to	 the	 nation,	 marking	 its	
completion	under	 the	Central	Vista	project.	 Kartavya	Bhawan	 is	 designed	 to	 adhere	 to	 the	GRiHA-4green	building	 standards,	 showcasing	 India’s	
commitment	to	environmental	sustainability	and	energy	efficiency.	The	building	incorporates	features	like	solar	panels,	rainwater	harvesting,	and	
other	eco-friendly	technologies,	reflecting	India's	growing	emphasis	on	green	buildings.	

About GRiHA: 
1. GRiHA	Overview:	

o GRiHA	stands	 for	Green	 Rating	 for	 Integrated	 Habitat	 Assessment,	 which	 is	 a	rating	 system	used	 to	 evaluate	
the	sustainability	and	environmental	performance	of	buildings.	

o The	GRiHA	rating	system	helps	assess	how	a	building	performs	against	a	set	of	nationally	acceptable	environmental	benchmarks	in	
areas	such	as	energy	efficiency,	water	conservation,	and	waste	management.	

2. Development	and	Adoption:	
o GRiHA	was	developed	by	TERI	(The	Energy	and	Resources	Institute)	in	collaboration	with	other	stakeholders	and	later	adopted	as	

the	national	rating	system	for	green	buildings	in	India	in	2007.	
o It	provides	an	effective	way	to	measure	and	improve	the	environmental	performance	of	buildings,	ensuring	that	they	are	built	in	a	

way	that	minimizes	their	environmental	impact	while	also	being	functional	and	efficient.	
3. Core	Focus	Areas	of	GRiHA:	

o Energy	Efficiency:	Evaluates	how	well	the	building	manages	its	energy	consumption	and	incorporates	energy-saving	technologies	such	
as	solar	panels	and	efficient	lighting.	

o Water	 Conservation:	 Assesses	 the	 building's	water	 usage,	 including	 systems	 for	rainwater	 harvesting,	greywater	 recycling,	
and	efficient	water	fixtures.	

o Waste	 Management:	 Considers	 how	 the	 building	 handles	waste	 management,	 including	 composting,	 waste	 segregation,	
and	recycling	systems.	

o Indoor	Air	Quality:	Focuses	on	ensuring	healthy	indoor	air	quality	through	proper	ventilation	and	the	use	of	non-toxic	materials.	
o Sustainable	Materials:	 Evaluates	 the	 use	 of	environmentally	 friendly	materials	in	 construction	 that	 have	minimal	 impact	 on	 the	

environment.	
4. Ratings	Levels:	

o GRiHA	 provides	 ratings	 in	different	 levels,	 from	1	 to	 5	 stars,	 depending	 on	 the	 building's	 compliance	with	 various	 environmental	
standards.	

o GRiHA-4	is	one	of	the	higher	levels,	indicating	that	Kartavya	Bhawan	meets	significant	sustainability	criteria.	
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Kartavya Bhawan’s Green Features: 
1. Solar	Panels:	

o The	building	is	equipped	with	solar	panels	to	generate	renewable	energy.	This	reduces	dependence	on	conventional	energy	sources	
and	helps	in	minimizing	the	carbon	footprint.	

2. Rainwater	Harvesting:	
o Rainwater	harvesting	systems	have	been	incorporated	into	the	building’s	design	to	collect	and	store	rainwater	for	non-potable	use.	

This	helps	in	reducing	the	burden	on	municipal	water	systems	and	promotes	water	conservation.	
3. Energy	Efficiency:	

o The	building’s	design	includes	features	that	enhance	energy	efficiency,	such	as	high-performance	insulation,	energy-efficient	HVAC	
systems,	and	LED	lighting.	These	measures	help	reduce	the	energy	consumption	of	the	building.	

4. Green	Spaces	and	Landscaping:	
o Kartavya	 Bhawan	 integrates	green	 spaces	and	 landscaping,	 which	 contribute	 to	 the	 building's	 environmental	 performance	 by	

improving	air	quality	and	enhancing	biodiversity	within	urban	spaces.	
5. Sustainable	Materials:	

o The	construction	of	Kartavya	Bhawan	utilized	environmentally	friendly	materials,	reducing	its	ecological	footprint	and	ensuring	a	
lower	environmental	impact	during	both	construction	and	operation.	

Significance of GRiHA in the Context of Central Vista Project: 
1. Promoting	Sustainable	Infrastructure:	

o The	 integration	of	GRiHA-4	standards	into	 the	Central	Vista	project	marks	a	 significant	milestone	 in	 India’s	pursuit	of	sustainable	
urban	 development.	 It	 sets	 a	 precedent	 for	 future	 government	 buildings	 and	 public	 infrastructure,	 encouraging	eco-friendly	
designs	and	energy-efficient	solutions.	

2. Alignment	with	National	Environmental	Goals:	
o GRiHA	 helps	 align	 construction	 projects	 with	 India’s	climate	 goals,	 supporting	 the	 country’s	 commitment	 to	 reducing	carbon	

emissions	and	promoting	environmentally	sustainable	infrastructure.	
o As	part	of	the	Nationally	Determined	Contributions	(NDCs)	under	the	Paris	Agreement,	India	aims	to	reduce	emissions	intensity	and	

increase	the	share	of	non-fossil	fuel	energy.	Green	buildings	like	Kartavya	Bhawan	contribute	to	these	objectives.	
3. Catalyst	for	Green	Construction:	

o The	 adoption	 of	GRiHA-4	 standards	in	 the	Central	 Vista	is	 expected	 to	 encourage	 other	 public	 and	 private	 sector	 organizations	 to	
adopt	green	building	standards.	This	can	lead	to	a	wider	shift	toward	sustainable	construction	practices	across	India.	

4. Enhancing	Public	Awareness:	
o The	successful	implementation	of	green	building	features	in	Kartavya	Bhawan	can	help	raise	public	awareness	about	the	importance	

of	sustainable	design	and	energy-efficient	buildings.	It	serves	as	an	example	for	architects,	builders,	and	government	planners	to	
incorporate	sustainable	solutions	into	future	projects.	

Conclusion: 
Kartavya	Bhawan,	with	its	design	meeting	GRiHA-4	green	building	standards,	is	a	symbol	of	India’s	commitment	to	sustainable	development	and	
the	 promotion	 of	environmentally	 friendly	 infrastructure.	 Through	 features	 like	solar	 panels,	rainwater	 harvesting,	 and	energy-efficient	
systems,	 the	 building	 not	 only	 supports	India’s	 environmental	 goals	but	 also	 sets	 a	 precedent	 for	 future	 public	 sector	 projects.	 The	 integration	
of	GRiHA	ratings	into	the	Central	Vista	project	strengthens	India’s	move	toward	greener	urban	spaces,	with	long-term	benefits	for	environmental	
sustainability	and	climate	resilience.	

Mains Questions: 
1. Explain	the	concept	of	GRiHA	ratings	and	discuss	its	significance	in	promoting	sustainable	construction	practices	in	India.	
2. How	does	the	integration	of	GRiHA-4	green	building	standards	into	the	Central	Vista	project	contribute	to	India’s	environmental	and	

climate	goals?	
3. What	are	the	key	features	of	Kartavya	Bhawan’s	green	design?	How	do	they	align	with	India’s	sustainable	infrastructure	development	

initiatives?	
4. Evaluate	the	role	of	the	Central	Vista	project	in	setting	a	precedent	for	future	sustainable	urban	development	in	India.	What	lessons	

can	be	learned	from	this	initiative?	
5. Discuss	the	potential	of	green	buildings	like	Kartavya	Bhawan	in	transforming	urban	planning	and	construction	practices	in	India.	How	

can	these	initiatives	contribute	to	climate	change	mitigation?	
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Isotope Tagging for Rhino Poaching Prevention	

Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	III	–	Science	and	Technology	in	India	
✅	GS	Paper	II	–	Governance,	Polity,	and	Law	
✅	GS	Paper	II	–	Social	Justice	(Wildlife	Protection)	

Introduction: 
In	 an	 innovative	 attempt	 to	 combat	 the	poaching	 of	 rhinos,	 a	South	 African	 university	launched	 the	Rhisotope	 Projectwithin	 the	Waterberg	
Biosphere	Reserve.	This	project	employs	isotope	tagging,	a	technique	that	utilizes	radioactive	isotopes	to	help	authorities	trace	and	identify	rhino	
horns	 that	have	been	 illegally	harvested	and	 traded.	The	project	aims	 to	protect	endangered	rhinos	by	making	 it	 easier	 to	detect	poached	rhino	
horns	through	global	tracking	systems.	

What is Isotope Tagging? 
Isotope	tagging	is	a	method	that	uses	radioactive	isotopes	(also	known	as	radioisotopes)	to	track	and	trace	the	movement	of	certain	substances.	
Here’s	a	breakdown	of	how	this	technology	works:	

1. Radioactive	Isotopes	(Radioisotopes):	
o Radioisotopes	are	unstable	forms	of	elements	that	emit	radiation	as	they	decay	into	a	more	stable	form.	This	radiation	can	be	detected	

using	specialized	equipment,	making	it	possible	to	trace	the	presence	of	the	isotope	in	various	materials.	
2. Isotope	Tagging	Process:	

o In	the	case	of	rhino	poaching	prevention,	rhino	horns	are	injected	with	low	doses	of	radioactive	isotopes.	This	process	is	non-invasive,	
meaning	it	doesn’t	harm	the	rhinos.	

o The	isotopes	are	 specifically	 chosen	 to	 have	 properties	 that	 allow	 them	 to	 be	 easily	 detected	 by	radiation	 portal	 monitors	
(RPMs)	deployed	at	key	locations	such	as	borders,	ports,	and	airports	worldwide.	

3. Radiation	Portal	Monitors	(RPMs):	
o These	monitors	are	specialized	detectors	capable	of	identifying	radioactive	materials	in	cargo,	baggage,	or	shipments	passing	through	

checkpoints.	By	detecting	the	radioactive	isotopes,	authorities	can	track	and	identify	illegally	traded	rhino	horns	as	they	move	across	
international	borders.	

4. Global	Application:	
o The	isotope-tagged	rhino	horns	can	be	traced	anywhere	in	the	world,	making	it	easier	to	identify	and	seize	illegal	shipments	of	poached	

rhino	horns,	which	are	often	smuggled	across	borders	for	the	illegal	wildlife	trade.	

How Does Isotope Tagging Help Prevent Poaching? 
1. Tracking	and	Identification:	

o One	of	the	biggest	challenges	in	preventing	rhino	poaching	is	the	illegal	trade	of	rhino	horns.	Once	the	horns	are	harvested,	they	are	often	
smuggled	internationally,	making	it	difficult	for	authorities	to	track	their	origin.	

o Isotope	tagging	provides	a	way	to	uniquely	identify	each	rhino	horn,	making	it	possible	to	trace	the	source	of	the	horn,	even	if	it	has	been	
sold	in	black	markets	or	illegally	transported	across	borders.	

2. Evidence	for	Enforcement:	
o The	use	of	radioactive	isotopes	in	rhino	horns	creates	strong	evidence	for	authorities,	which	can	be	used	in	legal	proceedings	against	

wildlife	traffickers	and	poachers.	
o Since	 the	 isotopes	 are	 traceable,	 they	 serve	 as	irrefutable	 proof	that	 a	 particular	 rhino	 horn	 came	 from	 a	protected	 animal,	

strengthening	the	case	for	enforcement	agencies.	
3. Global	Reach	and	Coordination:	

o The	ability	to	detect	radioactive	isotopes	at	global	trade	checkpoints	helps	to	coordinate	efforts	across	borders	and	brings	together	
countries	in	the	fight	against	wildlife	poaching.	

o With	RPs	deployed	at	airports,	ports,	and	borders,	customs	and	wildlife	authorities	worldwide	can	work	in	unison	to	prevent	the	illegal	
rhino	horn	trade.	

4. Non-Invasive	Methodology:	
o Isotope	tagging	is	a	non-invasive	method,	meaning	it	does	not	harm	the	rhinos	or	interfere	with	their	natural	behavior.	The	procedure	is	

carried	 out	 on	 the	 rhino's	 horn	without	 the	 need	 for	 drastic	measures,	 ensuring	 that	 the	 animals	 remain	 unharmed	while	 allowing	
authorities	to	implement	conservation	strategies	effectively.	

Benefits of Isotope Tagging in Wildlife Conservation: 
1. Enhanced	Poaching	Prevention:	

o The	most	obvious	benefit	is	the	enhanced	ability	to	prevent	poaching	by	making	it	easier	to	trace	and	intercept	illegally	traded	rhino	
horns.	By	securing	evidence	and	making	rhino	horns	traceable,	 this	 technology	disrupts	 the	economic	 incentives	for	poachers	and	
traffickers.	
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2. Improved	Wildlife	Protection	Efforts:	
o The	Rhisotope	Project	can	serve	as	a	model	 for	protecting	other	endangered	species.	By	using	 the	same	 isotope	 tagging	 technology,	

conservationists	can	track	and	protect	a	range	of	animals	threatened	by	poaching,	including	elephants,	tigers,	and	pangolins.	
3. Global	Awareness	and	Accountability:	

o As	 this	 initiative	 involves	 global	 cooperation,	 it	 raises	 awareness	 about	 the	 importance	 of	international	 cooperation	in	 addressing	
wildlife	 poaching	 and	 trafficking.	 Countries	 will	 be	 encouraged	 to	 strengthen	 their	 policies	 and	 enforcement	mechanisms,	 knowing	
that	international	support	is	available	to	help	combat	illegal	wildlife	trade.	

4. Long-Term	Sustainability:	
o By	 successfully	 tracking	 the	 trade	 of	 rhino	 horns,	 the	 project	 contributes	 to	long-term	 sustainability	efforts	 for	 rhino	 populations,	

ensuring	that	they	are	protected	not	just	within	the	reserve	but	also	on	a	global	scale	through	trade	regulations.	

Challenges and Considerations: 
1. Cost	and	Implementation:	

o While	the	technology	holds	great	potential,	the	implementation	cost	of	isotope	tagging	and	the	installation	of	radiation	portal	monitors	
at	borders,	ports,	and	airports	could	be	significant.	Ensuring	that	sufficient	infrastructure	is	in	place	globally	is	vital	for	the	success	of	
the	initiative.	

2. Public	Awareness	and	Acceptance:	
o As	with	any	innovative	conservation	technique,	there	is	a	need	for	public	awareness	and	acceptance	of	isotope	tagging.	Communities,	

businesses,	and	international	agencies	need	to	be	educated	about	the	importance	of	this	technology	in	protecting	wildlife	and	preventing	
illegal	wildlife	trade.	

3. Potential	Risks	and	Misuse:	
o While	isotope	tagging	can	significantly	aid	wildlife	protection,	there	are	concerns	regarding	the	misuse	of	radioactive	materials,	requiring	

careful	regulation	and	strict	monitoring	to	prevent	accidental	exposure	or	harm.	

Conclusion: 
The	Rhisotope	Project	marks	a	promising	new	step	in	the	global	battle	against	rhino	poaching.	Through	the	use	of	isotope	tagging,	authorities	can	
trace	illegally	traded	rhino	horns,	thereby	disrupting	the	poaching	network	and	bringing	greater	accountability	to	wildlife	trafficking	operations.	
While	the	project’s	success	depends	on	global	cooperation	and	effective	enforcement,	it	holds	great	potential	to	protect	not	only	rhinos	but	other	
endangered	species	as	well.	This	innovative	approach	aligns	with	global	efforts	to	protect	biodiversity	and	preserve	wildlife	for	future	generations.	

Mains Questions: 
1. Explain	the	concept	of	isotope	tagging	and	how	it	is	being	used	to	combat	rhino	poaching	in	the	Waterberg	Biosphere	Reserve.	What	

are	the	benefits	and	potential	challenges	of	this	technology?	
2. Discuss	the	role	of	technological	innovations	like	isotope	tagging	in	wildlife	conservation.	How	can	these	technologies	be	integrated	

into	global	efforts	to	prevent	poaching	and	illegal	wildlife	trade?	
3. Evaluate	the	ethical	implications	of	using	radioactive	isotopes	in	wildlife	conservation.	How	can	authorities	ensure	the	safety	of	the	

technology	while	maximizing	its	effectiveness?	
4. What	are	 the	key	challenges	 in	preventing	wildlife	poaching	 in	 India,	and	how	can	 technologies	 like	 isotope	 tagging	contribute	 to	

tackling	these	challenges?	
5. How	does	 the	Rhisotope	Project	model	 contribute	 to	 global	wildlife	protection	 efforts?	Discuss	 its	 potential	 applicability	 to	 other	

endangered	species	and	the	global	wildlife	conservation	community.	

Nilgiri Tahr: Conservation and Challenges 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	III	–	Biodiversity	Conservation	
✅	GS	Paper	III	–	Conservation	Efforts	in	India	

Introduction: 
The	Nilgiri	 Tahr,	 a	mountain	 ungulate	endemic	 to	 the	Western	 Ghats	of	Kerala	and	Tamil	 Nadu,	 has	 seen	 a	 positive	 trend	 in	 its	 population.	
According	to	a	joint	census	conducted	by	the	governments	of	Kerala	and	Tamil	Nadu,	 the	population	of	Nilgiri	 tahrs	 is	reported	to	be	2,668.	This	
marks	a	significant	achievement	in	the	conservation	efforts	for	this	endangered	species,	which	has	been	the	focus	of	various	conservation	programs,	
such	as	Project	Nilgiri	Tahr	(2023).	The	Nilgiri	tahr	is	not	only	the	state	animal	of	Tamil	Nadu	but	also	an	important	species	for	the	ecology	of	the	
Western	Ghats.	

About Nilgiri Tahr: 
1. Species	Overview:	



 
  

64 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

o Nilgiri	Tahr	(scientific	name:	Hemitragus	hylocrius)	 is	a	mountain	ungulate	found	 in	 the	Western	Ghats,	 specifically	 in	 the	states	
of	Tamil	Nadu	and	Kerala.	

o It	is	the	only	mountain	ungulate	among	the	12	species	of	ungulates	present	in	India.	
o The	Nilgiri	 Tahr	is	 known	 for	 its	distinctive	 physical	 appearance,	 with	 a	short,	 coarse	 coat	that	 helps	 it	 survive	 in	 the	high-

altitude	regions	of	the	Western	Ghats.	
2. Ecological	Role	and	Distribution:	

o Endemic	to	the	Western	Ghats,	the	Nilgiri	tahr	is	primarily	found	in	the	higher	altitudes	of	the	region,	where	it	is	adapted	to	the	harsh,	
rocky	terrain.	

o The	Eravikulam	 National	 Park	in	Kerala	and	Tamil	 Nadu	holds	 the	 largest	contiguous	 population	of	 Nilgiri	 tahrs,	 making	 it	 a	
critical	habitat	for	the	species.	

3. Conservation	Status:	
o The	Nilgiri	Tahr	is	listed	as	Endangered	on	the	IUCN	Red	List,	indicating	that	the	species	faces	a	high	risk	of	extinction	in	the	wild.	
o It	is	also	protected	under	Schedule	I	of	the	Wildlife	(Protection)	Act,	1972,	ensuring	strict	legal	protection	from	hunting	and	poaching.	

Conservation Efforts: 
1. Project	Nilgiri	Tahr	(2023):	

o Project	Nilgiri	Tahr,	launched	in	2023	by	the	Tamil	Nadu	Government,	aims	to	conserve	and	protect	the	Nilgiri	tahr	population.	The	
project	focuses	on:	

§ Habitat	preservation	and	restoration.	
§ Monitoring	of	the	population	and	research	on	the	species’	behavior	and	ecology.	
§ Engagement	with	local	communities	to	reduce	human-wildlife	conflict.	

2. Nilgiri	Tahr	Day	(7	October):	
o To	raise	awareness	about	the	species	and	its	conservation,	Nilgiri	Tahr	Day	is	observed	on	October	7	every	year.	The	day	serves	as	an	

opportunity	to	educate	the	public	about	the	importance	of	protecting	this	endangered	species	and	the	challenges	it	faces	in	the	wild.	
3. Protected	Areas:	

o The	Eravikulam	National	Park,	a	UNESCO	World	Heritage	Site,	is	a	major	protected	area	for	the	Nilgiri	tahr,	providing	a	safe	habitat	
for	the	largest	population	of	this	species.	

o Other	areas	like	Shola	Forests	and	Silent	Valley	National	Park	also	support	smaller	populations	of	Nilgiri	tahrs.	

Threats to Nilgiri Tahr: 
1. Habitat	Loss:	

o Habitat	 loss	due	 to	 the	 expansion	 of	plantations	(especially	tea,	 coffee,	 and	cardamom	 plantations)	 in	 the	 Western	 Ghats	 is	 a	
significant	 threat	 to	 the	Nilgiri	 tahr.	These	plantations	encroach	on	 the	species'	natural	habitats,	 leaving	 them	with	 limited	space	 for	
grazing	and	shelter.	

o Infrastructure	development,	such	as	roads	and	dams,	further	fragment	the	tahr’s	habitat,	making	it	difficult	for	populations	to	connect	
and	migrate.	

2. Land-Use	Change:	
o The	transformation	of	forest	areas	into	agricultural	lands	and	urban	spaces	has	altered	the	natural	environment	of	the	Nilgiri	tahr.	The	

clearing	 of	 land	 for	farming	and	settlement	increases	 the	human-wildlife	 conflict	and	 limits	 the	 tahr’s	 ability	 to	 access	grazing	
areas	and	water	sources.	

3. Poaching	and	Hunting:	
o Although	Nilgiri	tahr	is	protected	under	the	Wildlife	(Protection)	Act,	illegal	poaching	for	its	meat	and	hides	still	poses	a	threat,	though	

to	a	lesser	extent	due	to	improved	protection	efforts.	
4. Climate	Change:	

o The	Western	Ghats	are	highly	sensitive	to	climate	change,	which	may	lead	to	shifts	in	vegetation	and	water	availability,	affecting	the	
tahr’s	grazing	patterns	and	overall	survival.	

Conservation Outlook: 
1. Positive	Population	Growth:	

o The	population	of	Nilgiri	tahrs,	estimated	at	2,668,	shows	signs	of	recovery,	thanks	to	the	sustained	efforts	of	Project	Nilgiri	Tahr	and	
other	conservation	initiatives.	

o The	protection	of	critical	habitats	like	Eravikulam	National	Park	plays	a	central	role	in	maintaining	the	species'	population.	
2. Continued	Efforts:	

o To	ensure	the	long-term	survival	of	Nilgiri	tahrs,	continued	focus	on	habitat	restoration,	research,	and	community	involvement	will	
be	essential.	

o Climate	resilience	and	reforestation	programs	can	help	mitigate	some	of	the	negative	impacts	of	climate	change	on	the	species.	

Conclusion: 
The	Nilgiri	Tahr	is	an	iconic	species	of	the	Western	Ghats	and	a	keystone	species	in	maintaining	the	ecological	balance	of	this	biodiversity	hotspot.	
Despite	 facing	significant	 threats	 from	habitat	 loss,	overexploitation,	 and	climate	change,	 the	ongoing	conservation	efforts	are	yielding	positive	
results,	 as	 evidenced	 by	 the	recent	 population	 estimates.	 By	 continuing	 to	protect	 its	 habitat	and	 promoting	sustainable	 development	in	 the	
Western	Ghats,	India	can	ensure	the	long-term	survival	of	the	Nilgiri	tahr	and	preserve	the	rich	biodiversity	of	the	region.	
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Mains Questions: 
1. Discuss	the	role	of	Nilgiri	Tahr	as	a	keystone	species	in	the	Western	Ghats	ecosystem.	What	are	the	main	threats	it	faces,	and	how	can	

these	be	mitigated?	
2. Explain	the	significance	of	the	conservation	efforts	for	Nilgiri	Tahr,	such	as	Project	Nilgiri	Tahr	and	Nilgiri	Tahr	Day.	How	do	these	

initiatives	contribute	to	biodiversity	conservation?	
3. Analyze	the	impact	of	climate	change	on	the	biodiversity	of	the	Western	Ghats,	focusing	on	species	like	the	Nilgiri	Tahr.	What	steps	can	

be	taken	to	address	this	challenge?	
4. Evaluate	the	success	of	protected	areas	like	Eravikulam	National	Park	in	the	conservation	of	species	such	as	Nilgiri	Tahr.	What	more	

can	be	done	to	improve	the	effectiveness	of	such	reserves?	
5. What	are	the	challenges	and	solutions	for	ensuring	the	long-term	survival	of	endemic	species	like	Nilgiri	Tahr	in	the	face	of	human	

encroachment	and	infrastructure	development?	

Mega Flash Lightning Record Certified by WMO	

Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment	and	Ecology	
✅	GS	Paper	III	–	Disaster	Management	
✅	GS	Paper	II	–	Governance,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Science	and	Technology	

Introduction: 
The	World	 Meteorological	 Organization	 (WMO)	recently	 certified	 the	longest	 single	 lightning	 flash	ever	 recorded,	 spanning	829	
kilometers	across	 the	USA,	 from	eastern	 Texas	to	 near	Kansas	 City.	 This	 unprecedented	 lightning	 event,	 which	 occurred	 in	2017,	 sets	 a	 new	
benchmark	 in	 the	science	 of	 lightning	and	 highlights	 the	 growing	 importance	 of	meteorological	 studies	and	climate	 change.	 Lightning,	 one	 of	
nature’s	most	intense	phenomena,	has	far-reaching	implications	for	climate	patterns,	disaster	management,	and	urban	safety.	

About Lightning: 
1. Occurrence	and	Causes:	

o Lightning	is	a	giant	spark	of	electricity	that	occurs	when	opposite	electrical	charges	build	up	to	the	point	where	they	can	no	longer	
be	contained	by	the	insulating	property	of	air.	This	results	in	a	rapid	discharge	of	energy,	commonly	referred	to	as	lightning.	

o The	buildup	of	charges	occurs	primarily	between	clouds,	or	between	a	cloud	and	the	ground,	and	is	usually	triggered	by	storms,	where	
large	amounts	of	energy	are	generated	due	to	updrafts	and	downdrafts.	

o The	rapid	heating	of	the	air	around	the	lightning	causes	it	to	expand	quickly,	producing	a	loud	sound	known	as	thunder,	which	typically	
accompanies	lightning.	

2. Impact	of	Lightning:	
o Lightning	causes	thunder,	which	is	the	result	of	air	rapidly	heating	up	and	expanding.	This	expansion	leads	to	a	loud	sound	that	we	

perceive	as	thunder.	
o Thunderstorms	are	typically	defined	as	storms	accompanied	by	both	lightning	and	thunder.	They	are	common	in	regions	with	high	

atmospheric	instability,	such	as	the	tropics	and	temperate	zones.	
3. Trends	in	India:	

o The	India	 Meteorological	 Department	 (IMD)	and	Climate	 Resilient	 Observation-Systems	 Promotion	 Council	 (CROPC)	have	
observed	a	57%	rise	in	lightning	incidents	in	India	between	2019	and	2024.	This	trend	is	linked	to	climate	change,	urbanization,	and	
the	rise	in	pollution	levels.	

o The	increase	in	temperature	(1°C	rise)	has	been	shown	to	correlate	with	an	18%	rise	in	lightning	incidentsin	India,	signaling	the	need	
for	effective	disaster	management	and	adaptation	measures.	

Key Hazards Associated with Lightning: 
1. Electric	Fires	and	Explosions:	

o Lightning	 strikes	 can	 cause	electric	 fires	or	explosions	in	 buildings,	 especially	 due	 to	 the	breakdown	 of	 insulation	and	short	
circuits	in	electrical	systems.	

2. Damage	to	Trees:	
o Trees	may	be	severely	damaged	or	destroyed	when	lightning	strikes,	often	causing	the	tree	to	burst	due	to	the	rapid	evaporation	of	

moisture	in	the	tree.	
3. Loss	of	Life:	

o Lightning	 strikes	 are	 one	 of	 the	 leading	 causes	 of	fatalities	during	 thunderstorms,	 particularly	 in	 areas	 where	 safety	measures	 are	
insufficient.	
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Measures Taken by India to Manage Lightning Hazards: 
India	has	been	proactive	in	addressing	the	challenges	posed	by	lightning	and	thunderstorms	through	a	multi-faceted	approach	involving	scientific	
solutions,	early	warning	systems,	and	community-based	actions.	

1. National	Disaster	Management	Authority	(NDMA):	
o The	NDMA	has	adopted	a	two-pronged	approach:	

§ Scientific	solutions	to	improve	prediction	models	and	disaster	preparedness.	
§ Community	action	to	increase	awareness	and	preparedness	at	the	local	level.	

2. Guidelines	for	Prevention	and	Management	(2019):	
o In	2019,	 the	NDMA	released	 the	Action	 Plan	 on	 Prevention	 and	 Management	 against	 Lightning	 and	 Thunderstorms	to	

improve	mitigation	efforts	 and	 reduce	damage	caused	 by	 such	 events.	 These	 guidelines	 focus	 on	 infrastructure	resilience,	early	
warning	systems,	and	public	safety	education.	

3. Lightning	Early	Warning	System	and	Mobile	Apps:	
o India’s	IMD	uses	several	tools	to	issue	lightning	forecasts,	including:	

§ Lightning	Outlook	(from	5	days	to	24	hours	in	advance).	
§ Nowcast,	which	provides	real-time	warnings.	
§ Damini	Mobile	App,	a	widely	used	tool	that	provides	real-time	lightning	data	and	alerts.	

4. Lightning	Detection	Networks:	
o India	has	developed	three	lightning	detection	networks	to	monitor	and	track	lightning	activity	across	the	country.	
o Additionally,	Doppler	 Weather	 Radars	 (DWRs)	have	 been	 deployed	 to	 provide	detailed	 weather	 observations,	 contributing	

to	accurate	forecasting	and	early	warnings.	
5. Public	Safety	Measures:	

o The	SACHET	mobile	app	and	other	public	warning	systems	have	been	designed	to	 improve	public	awareness	and	help	 individuals	
prepare	 for	 lightning	 strikes	 and	 thunderstorms.	 This	 tool	 provides	up-to-the-minute	 warnings	and	advisories	to	protect	
lives	and	property.	

Conclusion: 
The	longest	single	lightning	flash	recorded	in	the	USA,	stretching	an	astonishing	829	kilometers,	is	a	stark	reminder	of	the	growing	extreme	weather	
events	and	 the	 increasing	 role	 of	climate	 change	in	 shaping	meteorological	 phenomena.	 The	Indian	 government's	 proactive	measures	through	
the	NDMA,	IMD,	 and	 various	 technological	 initiatives	 like	lightning	 early	 warning	 systems	and	mobile	 applications	are	 critical	 in	 addressing	
the	rising	 risks	of	 lightning	 and	 thunderstorms.	 With	 continued	 focus	 on	scientific	 advancements,	community	 awareness,	 and	adaptation	
strategies,	India	can	better	manage	the	increasing	frequency	and	severity	of	lightning-related	disasters	in	the	coming	years.	

Mains Questions: 
1. Discuss	the	significance	of	the	World	Meteorological	Organization's	certification	of	the	longest	lightning	flash.	How	does	this	record	

reflect	the	broader	impact	of	climate	change	on	global	weather	patterns?	
2. Examine	 the	 challenges	posed	by	 lightning	and	 thunderstorms	 in	 India.	How	have	government	 initiatives	 like	 the	NDMA	and	 IMD	

improved	preparedness	and	mitigation	strategies?	
3. What	are	 the	key	hazards	associated	with	 lightning,	and	how	can	modern	 technologies	such	as	early	warning	systems	and	mobile	

applications	help	mitigate	these	risks?	
4. Analyze	the	role	of	 the	IMD’s	 lightning	detection	networks	and	Doppler	Weather	Radars	 in	 improving	India’s	response	to	extreme	

weather	events.	
5. How	can	India	strengthen	its	lightning	and	thunderstorm	management	efforts	in	the	context	of	increasing	climate	unpredictability?	

Discuss	potential	areas	for	improvement	in	disaster	preparedness.	

Sea of Galilee Turns Red: Algae Bloom Impact	
Syllabus	Mapping:	

✅	GS	Paper	III	–	Environment,	Ecology,	and	Sustainable	Development	
✅	GS	Paper	II	–	Science	and	Technology	
✅	GS	Paper	I	–	Geography:	Environmental	Issues	

Introduction: 
The	Sea	 of	 Galilee	in	Israel,	 a	 historically	 and	 culturally	 significant	 freshwater	 lake,	 has	 recently	 been	 affected	 by	 a	mysterious	 red	 coloration,	
alarming	both	locals	and	tourists.	Investigations	have	revealed	that	the	red	hue	is	due	to	algae	blooms,	specifically	Botryococcus	braunii,	a	type	of	
green	algae.	This	occurrence	is	linked	to	climate	change	and	the	rise	in	global	temperatures,	raising	concerns	about	the	impact	of	climate	change	on	
aquatic	ecosystems	and	water	resources	worldwide.	
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About the Sea of Galilee: 
1. What	is	the	Sea	of	Galilee?	

o The	Sea	of	Galilee	is	a	freshwater	lake	located	in	northern	Israel,	known	for	its	biblical	significance.	It	is	referred	to	as	the	Lake	of	
Gennesaret	in	the	New	Testament	and	the	Sea	of	Chinnereth	in	the	Old	Testament.	

2. Geographical	Location:	
o Situated	in	the	Jordan	Rift	Valley,	it	is	primarily	fed	by	the	Jordan	River.	
o The	lake	is	bordered	by	the	Lower	Galilee	hills	to	the	west	and	southwest,	and	the	Golan	Heights	to	the	east.	
o It	lies	near	the	Plain	of	Gennesaret	to	the	northwest,	Plain	of	Bet	Ẓayda	(Syria)	to	the	northeast,	and	the	Valley	of	the	Yarmūk	River	to	

the	southeast.	
3. Key	Features:	

o Surface	Area:	166	square	kilometers.	
o Depth:	Up	to	48	meters.	
o Length:	13	miles	(21	kilometers),	Width:	7	miles	(11	kilometers).	
o Climate:	 Characterized	by	mild	winters	(~14°C)	 and	hot	 summers	(~31°C),	 conducive	 for	 agricultural	 activities	 like	 the	 cultivation	

of	bananas,	dates,	citrus,	and	vegetables.	
o Economic	Importance:	The	Sea	of	Galilee	serves	as	a	vital	source	for	fishing,	irrigation,	and	tourism.	It	also	contributes	significantly	

to	Israel’s	National	Water	Carrier	project,	which	supplies	freshwater	across	the	country.	
4. Cultural	and	Religious	Significance:	

o The	 lake	 is	 a	 site	 of	 major	biblical	 events,	 including	 the	Sermon	 on	 the	 Mount.	 It	 is	 also	 home	 to	ancient	 cities	such	
as	Tiberias	and	Capernaum.	

The Algae Bloom Phenomenon: 
1. Cause	of	the	Red	Colouration:	

o The	red	 coloration	observed	 in	 the	Sea	 of	 Galilee	is	 caused	 by	 an	algae	 bloom	of	Botryococcus	 braunii,	 a	 green	 algae	 that	
produces	red	carotenoid	pigments	when	exposed	to	sunlight.	

2. Triggering	Factors:	
o Climate	 Change:	 Rising	 global	 temperatures	 and	warming	of	 the	 lake's	 waters	 have	 created	 ideal	 conditions	 for	 the	 algae	 to	

thrive.	Nutrient-rich	waters,	with	elevated	levels	of	phosphorus	and	nitrogen,	further	fuel	the	growth	of	the	algae.	
o Nutrient	 Pollution:	 The	 presence	 of	 high	 levels	 of	phosphates	and	nitrates	in	 the	 water,	 often	 from	agricultural	

runoff	and	wastewater,	contributes	to	the	excessive	algae	growth.	
3. Impact	of	the	Algae	Bloom:	

o While	Botryococcus	braunii	is	not	toxic	to	humans,	the	algae	bloom	can	lead	to	several	ecological	issues:	
§ Light	Blockage:	The	algae	block	sunlight	from	reaching	the	underwater	ecosystem,	disrupting	the	photosynthesis	process	 in	

aquatic	plants.	
§ Hypoxia:	As	the	algae	decompose,	they	consume	oxygen,	creating	hypoxic	conditions	in	the	water,	which	is	harmful	to	aquatic	life.	
§ Ecosystem	Disruption:	 The	 decomposition	 process	 can	 lead	 to	oxygen	depletion,	which	 affects	 the	health	of	 fish	 and	 other	

aquatic	organisms.	
4. Past	Incidents:	

o Algae	blooms	and	similar	red	discoloration	have	been	observed	in	other	bodies	of	water,	such	as	the	Dead	Sea	sinkholes	in	2022,	
where	algae	growth	caused	similar	color	changes.	

Implications and Concerns: 
1. Climate	Change	and	Water	Bodies:	

o The	incident	highlights	the	impact	of	climate	change	on	freshwater	ecosystems.	As	global	temperatures	rise,	the	warming	of	lakes	and	
rivers,	 combined	with	pollution,	 leads	 to	algal	blooms	that	 not	 only	 affect	 the	water	quality	but	 also	disrupt	 the	balance	 of	 aquatic	
ecosystems.	

2. Threat	to	Water	Security:	
o Groundwater	 contamination	and	water	 pollution	due	 to	 such	 blooms	 can	 threaten	water	 security	in	 regions	 that	 rely	 on	 these	

freshwater	bodies	for	drinking	water	and	agriculture.	
3. Health	Risks:	

o Though	Botryococcus	 braunii	is	 not	 toxic,	 other	algae	 species	responsible	 for	red	 tides,	 such	 as	cyanobacteria,	 can	 produce	toxic	
compounds	that	harm	both	aquatic	life	and	humans,	posing	a	significant	health	risk.	

4. Tourism	and	Local	Economy:	
o Tourism	around	 the	 Sea	 of	 Galilee,	 a	 key	 economic	 driver	 for	 the	 region,	 could	 suffer	 if	 the	 algae	 blooms	 persist,	 as	 the	lake’s	

beauty	and	cleanliness	are	essential	attractions	for	visitors.	

Conclusion: 
The	red	 discoloration	 of	 the	 Sea	 of	 Galilee,	 caused	 by	 the	algae	 bloom	of	Botryococcus	 braunii,	 underscores	 the	growing	 environmental	
challenges	faced	by	freshwater	bodies	around	the	world	due	to	climate	change	and	pollution.	While	not	immediately	harmful	to	humans,	the	bloom	
has	serious	ecological	and	economic	consequences.	Addressing	this	issue	requires	integrated	efforts	involving	climate	action,	pollution	control,	
and	sustainable	water	managementto	ensure	the	health	of	aquatic	ecosystems	and	the	safety	of	water	resources	for	future	generations.	
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Mains Questions: 
1. Discuss	 the	 impact	 of	climate	 change	on	freshwater	 ecosystems	using	 the	 example	 of	Sea	 of	 Galilee’s	 algae	 bloom.	 How	 does	 this	

phenomenon	affect	water	quality	and	biodiversity?	
2. What	 are	 the	 environmental	 and	 economic	 consequences	 of	algae	 blooms	in	 freshwater	 bodies	 like	 the	Sea	 of	 Galilee?	 Suggest	

measures	to	prevent	and	manage	such	occurrences.	
3. How	 do	nutrient	 pollution	and	climate	 change	contribute	 to	 the	 occurrence	 of	algae	 blooms?	 Discuss	 the	 broader	 implications	

for	water	security	in	regions	dependent	on	freshwater	resources.	
4. What	 role	does	pollution	 control	and	sustainable	water	management	play	 in	maintaining	 the	health	of	water	bodies	like	 the	Sea	of	

Galilee?	Propose	a	comprehensive	approach	to	manage	such	challenges.	

BIOTECHNOLOGY	&	HEALTH	
Notch Signaling & Disease Prevention 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Science	and	Technology	
✅	GS	Paper	II	–	Biotechnology	and	Health-related	Issues	
✅	GS	Paper	III	–	Cellular	and	Molecular	Biology	
✅	GS	Paper	II	–	Health	and	Disease	Management	

Introduction: 
Recent	 advancements	 in	biotechnology	have	 highlighted	 the	Notch	 signaling	 pathway	as	 a	 crucial	 mechanism	 for	 regulating	 various	 biological	
processes	 in	 multicellular	 organisms.	 A	 team	 of	 researchers	 from	Harvard	 University	has	 engineered	 a	synthetic	 activator	of	 Notch	 signaling,	
underscoring	 the	 pathway's	 potential	 in	 both	developmental	 biologyand	therapeutic	 applications.	 The	 Notch	 signaling	 system	 governs	 critical	
cellular	 processes	 like	cell	 fate	 determination,	differentiation,	 and	apoptosis,	 influencing	 everything	 from	embryonic	 development	to	tissue	
maintenance	in	mature	organisms.	

About Notch Signaling: 
1. What	is	Notch	Signaling?	

o Notch	signaling	is	a	cell-to-cell	communication	system	that	plays	a	vital	role	in	developmental	processesand	tissue	homeostasis.	It	
involves	 interactions	between	neighboring	 cells	 through	Notch	 receptors	and	ligands,	 leading	 to	 a	 cascade	of	 intracellular	 signaling	
events.	

o The	pathway	is	essential	for	coordinating	cell	differentiation,	ensuring	that	cells	adopt	appropriate	fates	during	development,	and	that	
tissues	remain	balanced	in	terms	of	cell	growth	and	function.	

2. Key	Functions	of	Notch	Signaling:	
o Cell	Fate	Determination:	Notch	signaling	helps	decide	the	fate	of	stem	cells,	such	as	whether	they	will	differentiate	into	specific	types	of	

tissues,	like	skin,	muscle,	or	neurons.	
o Proliferation	 and	 Differentiation:	The	 pathway	 regulates	cell	 proliferation	(growth)	 and	differentiation(specialization),	 ensuring	

that	cells	divide	and	specialize	at	the	correct	time	during	development.	
o Apoptosis:	Notch	signaling	also	controls	programmed	cell	death	or	apoptosis,	a	process	that	eliminates	damaged	or	unnecessary	cells	

to	maintain	tissue	integrity.	
o Tissue	Homeostasis:	It	maintains	the	balance	between	cell	proliferation	and	death	in	tissues,	ensuring	that	the	number	of	cells	remains	

stable	despite	environmental	changes.	

Role in Development and Disease: 
1. Embryonic	Development:	

o During	embryogenesis,	 Notch	 signaling	 plays	 a	 critical	 role	 in	 orchestrating	 the	 development	 of	 various	 organs,	 including	
the	heart,	nervous	 system,	 and	blood	 vessels.	 It	 determines	tissue	 boundaries,	 controls	neural	 development,	 and	 ensures	
proper	vascular	formation.	

2. Tissue	Homeostasis	and	Regeneration:	
o In	adults,	Notch	signaling	helps	maintain	tissue	homeostasis	by	regulating	stem	cells	that	replenish	tissues,	such	as	the	epidermis	(skin)	

or	 the	intestinal	 lining.	 It	 also	 aids	 in	 the	 repair	 of	 damaged	 tissues,	 ensuring	 the	 preservation	 of	organ	 function	and	structural	
integrity	over	time.	

3. Diseases	Associated	with	Notch	Dysregulation:	
o Cancer:	Abnormal	activation	or	inhibition	of	Notch	signaling	can	lead	to	tumorigenesis.	 In	certain	cancers,	such	as	leukemia,	breast	

cancer,	and	lung	cancer,	the	Notch	pathway	is	often	dysregulated,	leading	to	uncontrolled	cell	proliferation	and	resistance	to	apoptosis.	
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o Birth	Defects:	Improper	Notch	signaling	during	development	can	result	 in	birth	defects,	such	as	heart	malformations,	neural	tube	
defects,	and	craniofacial	abnormalities.	

o Neurodegenerative	Diseases:	Altered	Notch	signaling	has	been	implicated	in	diseases	like	Alzheimer's,	where	the	pathway	may	affect	
neural	development	and	function,	contributing	to	the	degeneration	of	brain	cells.	

Recent Advances in Notch Signaling Research: 
1. Synthetic	Activators	of	Notch	Signaling:	

o The	Harvard	research	team	has	developed	a	synthetic	activator	for	the	Notch	signaling	pathway,	potentially	offering	new	therapeutic	
strategies	to	modulate	this	pathway.	Synthetic	activators	could	be	used	to	stimulate	Notch	signaling	in	areas	where	it	is	deficient	(such	
as	in	neurodegenerative	diseases	or	tissue	regeneration),	or	to	block	excessive	Notch	activity	in	diseases	like	cancer.	

o This	development	highlights	the	potential	for	targeted	therapies	that	can	fine-tune	Notch	signaling	in	a	controlled	and	specific	manner,	
reducing	the	side	effects	that	often	accompany	traditional	treatments.	

2. Therapeutic	Potential:	
o Cancer	 Treatment:	By	 targeting	 the	 Notch	 pathway,	 therapies	 can	 potentially	block	 tumor	 growth	by	 preventing	 the	 excessive	

proliferation	 of	 cancerous	 cells.	 Conversely,	 activating	 Notch	 signaling	 might	 help	stimulate	 tissue	 repair	in	 areas	 damaged	 by	
chemotherapy	or	radiation.	

o Regenerative	Medicine:	Notch	 signaling	has	 the	potential	 to	 play	 a	 role	 in	stem	cell	 therapies	and	tissue	 regeneration,	where	 its	
activation	could	promote	the	growth	of	healthy	tissues	in	injured	organs	like	the	heart	or	liver.	

o Neurodegeneration:	By	modulating	Notch	 signaling,	 scientists	hope	 to	regenerate	neurons	or	 slow	down	 the	degeneration	 seen	 in	
diseases	like	Alzheimer’s	disease,	potentially	offering	new	avenues	for	treatment.	

Conclusion: 
Notch	signaling	is	a	cornerstone	of	cellular	communication,	governing	vital	processes	like	cell	fate,	proliferation,	differentiation,	and	apoptosis.	Its	
role	in	developmental	biology	and	disease	underscores	its	importance	in	maintaining	tissue	integrity	and	preventing	various	disorders.	The	recent	
advancements	in	engineering	synthetic	activators	of	Notch	signaling,	as	demonstrated	by	the	team	at	Harvard	University,	open	up	exciting	possibilities	
for	therapeutic	 applications,	 ranging	 from	cancer	 treatment	to	regenerative	 medicine.	 However,	 much	 remains	 to	 be	 understood	 about	 the	
intricate	mechanisms	of	Notch	signaling,	particularly	in	its	regulation	and	its	implications	in	disease	prevention	and	treatment.	

Mains Questions: 
1. Explain	the	role	of	Notch	signaling	 in	development,	homeostasis,	and	disease.	How	do	abnormalities	 in	this	pathway	contribute	to	

various	diseases?	
2. What	 are	 synthetic	 activators	of	Notch	 signaling,	 and	how	might	 they	 revolutionize	 treatments	 for	 cancer	 and	neurodegenerative	

diseases?	
3. Discuss	the	therapeutic	potential	of	modulating	Notch	signaling.	What	are	the	challenges	and	opportunities	associated	with	its	clinical	

application?	
4. How	does	Notch	signaling	contribute	to	tissue	homeostasis,	and	what	is	its	role	in	tissue	regeneration?	
5. Critically	evaluate	 the	significance	of	recent	advancements	 in	Notch	signaling	research.	How	could	these	developments	 impact	 the	

future	of	personalized	medicine	and	targeted	therapies?	

NMPB: Strengthening Medicinal Plants 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Economic	Development	and	Environmental	Governance	
✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	III	–	Science	and	Technology	in	India	
✅	GS	Paper	II	–	Health	and	Social	Justice	

Introduction: 
The	National	 Medicinal	 Plants	 Board	 (NMPB),	 established	 in	2000,	 operates	 as	 a	 part	 of	 the	Ministry	 of	 AYUSH	and	 is	 tasked	 with	
the	development	and	conservation	of	India’s	medicinal	plants	sector.	Recently,	the	NMPB	signed	two	strategic	Memorandums	of	Understanding	
(MoUs)	to	 further	 its	 mission.	 These	 MoUs	 focus	 on	 the	conservation	 of	 germplasm	of	threatened	medicinal	 plants	and	 the	 establishment	 of	
a	National	Medicinal	Plants	Garden	at	AIIMS,	New	Delhi.	These	initiatives	aim	to	preserve	and	promote	India’s	rich	heritage	of	medicinal	plants,	which	
play	a	significant	role	in	traditional	medicine	and	modern	healthcare.	

About National Medicinal Plants Board (NMPB): 
1. Establishment	and	Role:	

o The	NMPB	was	 created	 in	2000	with	 the	mandate	 to	 coordinate	 the	development	of	 India’s	medicinal	 plants	 sector.	 It	works	 under	
the	Ministry	of	AYUSH	and	plays	a	critical	role	in	implementing	policies	related	to	medicinal	plants.	
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o The	 Board's	 primary	 function	 is	 to	 bring	 together	 various	government	 departments	and	organizations	to	develop	 policy	and	
encourage	sustainable	practices	in	the	medicinal	plants	industry.	

2. Objectives:	
o The	main	objective	of	the	NMPB	is	to	promote	the	sustainable	development	of	the	medicinal	plants	sectorthrough	the	conservation	of	

native	species	and	the	implementation	of	coordinated	policy	measures.	
o The	NMPB	also	 focuses	on	 increasing	 the	supply	of	medicinal	plants,	 improving	 their	quality,	 and	creating	market	 linkages	for	 the	

benefit	of	both	producers	and	consumers.	

Functions of the NMPB: 
1. In-Situ	&	Ex-Situ	Conservation:	

o The	NMPB	supports	both	in-situ	(on-site)	and	ex-situ	(off-site)	conservation	of	medicinal	plant	species.	In-situ	conservation	refers	to	
protecting	plants	 in	 their	natural	habitats,	while	ex-situ	conservation	involves	preserving	plant	material	 in	botanical	gardens,	seed	
banks,	or	gene	banks.	

o This	dual	approach	helps	safeguard	threatened	species	and	ensures	the	availability	of	genetic	resources	for	future	use	in	medicine.	
2. Augmenting	Local	Medicinal	Plants:	

o The	NMPB	works	to	enhance	the	cultivation	of	medicinal	plants	and	aromatic	species	that	are	of	significant	medical	value.	It	focuses	on	
promoting	local	species	that	can	be	used	in	traditional	and	modern	healthcare	systems.	

o Encouraging	 the	 growth	 of	 these	 plants	 helps	reduce	 dependence	 on	 imports	and	 fosters	self-sufficiency	in	 the	medicinal	 plant	
industry.	

3. Research	and	Development:	
o The	NMPB	promotes	research	and	development	in	the	area	of	medicinal	plants	to	improve	cultivation	practices,	medicinal	efficacy,	

and	marketability	of	these	plants.	
o Research	 initiatives	are	 focused	on	 improving	 the	sustainability	and	quality	of	medicinal	plant	products,	 as	well	 as	exploring	 their	

potential	for	use	in	modern	pharmaceutical	formulations.	
4. Awareness	Campaigns:	

o The	Board	conducts	awareness	campaigns	like	Home/School	herbal	gardens,	encouraging	the	cultivation	and	use	of	medicinal	plants	at	
the	community	and	household	level.	

o These	initiatives	not	only	promote	healthy	living	but	also	serve	as	platforms	for	educating	people	on	the	benefits	of	herbal	medicine.	
5. Quality	Assurance	and	Standardization:	

o One	of	 the	key	 functions	of	 the	NMPB	 is	 to	ensure	 the	quality	assurance	of	medicinal	plants	by	supporting	Good	Agricultural	and	
Collection	 Practices	 (GACPs).	 These	 standards	 ensure	 that	 medicinal	 plants	 are	 cultivated	 and	 collected	 in	 a	 way	 that	 maintains	
their	purity	and	effectiveness.	

o The	Board	also	facilitates	the	certification	of	the	quality	of	raw	drugs,	seeds,	and	planting	material,	ensuring	that	consumers	receive	
high-quality	products.	

Recent Developments and MoUs Signed by NMPB: 
1. Conservation	of	Germplasm	of	Threatened	Medicinal	Plants:	

o The	MoUs	signed	 by	 NMPB	 focus	 on	 the	conservation	 of	 germplasm	of	 threatened	 medicinal	 plants.	 This	 will	 involve	genetic	
preservation,	as	well	as	efforts	to	prevent	the	extinction	of	medicinal	plant	species	that	are	at	risk.	

o The	conservation	of	these	plants	will	support	the	long-term	sustainability	of	India’s	medicinal	plant	resources,	which	are	integral	to	
both	traditional	systems	like	Ayurveda	and	modern	pharmacology.	

2. National	Medicinal	Plants	Garden	at	AIIMS:	
o Another	important	initiative	is	the	establishment	of	the	National	Medicinal	Plants	Garden	at	AIIMS,	New	Delhi.	This	garden	will	serve	

as	 a	repository	and	research	 center	for	 India’s	 medicinal	 plant	 species,	 promoting	education,	research,	 and	conservation	efforts	
related	to	these	plants.	

o The	garden	will	also	serve	as	a	valuable	resource	for	students,	researchers,	and	the	public,	offering	insights	into	the	diversity	of	India’s	
medicinal	plants	and	their	health	benefits.	

Conclusion: 
The	National	Medicinal	Plants	Board	(NMPB)	plays	a	pivotal	role	in	advancing	India’s	medicinal	plant	sector	by	focusing	on	conservation,	quality	
assurance,	research,	and	public	awareness.	With	the	recent	initiatives	to	conserve	germplasm	and	establish	a	National	Medicinal	Plants	Garden,	the	
NMPB	is	taking	significant	steps	to	ensure	the	sustainable	growth	of	medicinal	plants	and	their	integration	into	both	traditional	and	modern	healthcare	
systems.	Through	these	efforts,	India	aims	to	preserve	its	rich	herbal	heritage	while	fostering	self-reliance	in	the	medicinal	plant	industry.	

Mains Questions: 
1. Discuss	the	role	of	the	National	Medicinal	Plants	Board	(NMPB)	in	promoting	the	sustainable	development	of	medicinal	plants	in	India.	

How	does	its	work	contribute	to	the	country’s	health	and	agricultural	sectors?	
2. Explain	the	significance	of	the	conservation	of	germplasm	of	medicinal	plants.	How	does	this	contribute	to	the	long-term	sustainability	

of	India’s	medicinal	plant	resources?	
3. What	are	the	key	challenges	in	implementing	the	National	Policy	on	Biofuels	in	India,	and	how	can	the	NMPB	contribute	to	addressing	

these	challenges?	
4. How	can	the	establishment	of	the	National	Medicinal	Plants	Garden	at	AIIMS	contribute	to	research,	education,	and	the	preservation	

of	India’s	medicinal	plant	biodiversity?	
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5. Assess	the	importance	of	quality	assurance	and	standardization	in	the	medicinal	plant	sector.	How	do	practices	like	Good	Agricultural	
and	Collection	Practices	(GACPs)	enhance	the	value	of	Indian	medicinal	plants	in	global	markets?	

WHO Classifies Hepatitis D as Cancer-Causing	
Syllabus	Mapping:	

✅	GS	Paper	II	–	Health	and	Social	Justice	
✅	GS	Paper	III	–	Public	Health	
✅	GS	Paper	II	–	Governance	and	Policies	
✅	GS	Paper	II	–	Global	Health	Issues	

Introduction: 
In	a	significant	development,	 the	World	Health	Organization	(WHO)	has	officially	classified	Hepatitis	D	(HDV)	as	a	cancer-causing	virus,	 similar	
to	Hepatitis	B	(HBV)	and	Hepatitis	C	(HCV).	Hepatitis	D	is	a	unique	virus	because	it	cannot	replicate	on	its	own	and	requires	the	Hepatitis	B	virus	for	
replication,	meaning	that	Hepatitis	D	only	affects	individuals	who	are	already	infected	with	Hepatitis	B.	This	latest	classification	highlights	the	serious	
health	risks	posed	by	Hepatitis	D	and	its	potential	to	lead	to	chronic	liver	diseases,	including	cirrhosis	and	liver	cancer	(Hepatocellular	carcinoma),	
which	is	one	of	the	top	10	cancers	globally.	

About Hepatitis D and Its Relationship with Hepatitis B: 
1. Hepatitis	D	Virus	(HDV):	

o Hepatitis	D	is	considered	an	incompetent	virus	because	it	cannot	replicate	on	its	own.	It	needs	the	presence	of	Hepatitis	B	virus	(HBV)	
in	the	host's	body	for	replication.	This	means	that	individuals	who	are	infected	with	Hepatitis	B	are	at	risk	of	also	contracting	Hepatitis	
D.	The	infection	can	occur	simultaneously	or	sequentially,	making	it	a	double	threat	to	liver	health.	

o Hepatitis	D	causes	similar	liver	damage	as	Hepatitis	B,	including	the	potential	for	liver	cirrhosis	and	hepatocellular	carcinoma	(HCC),	
a	type	of	liver	cancer.	

2. Hepatitis	B,	C,	and	D’s	Impact	on	Health:	
o Viral	hepatitis	includes	five	major	types:	A,	B,	C,	D,	and	E.	While	Hepatitis	A	and	E	are	typically	acute	and	self-limiting,	Hepatitis	B,	C,	

and	D	can	cause	chronic	infections	that	pose	a	higher	risk	for	liver	cirrhosis,	liver	failure,	and	liver	cancer.	
o Hepatocellular	carcinoma	(HCC)	is	one	of	the	top	10	cancers	globally	and	is	primarily	caused	by	chronic	Hepatitis	B	and	C	infections.	

Vaccine Availability: 
1. Hepatitis	B	Vaccine:	

o Hepatitis	B	is	preventable	through	vaccination,	and	this	vaccine	also	provides	protection	from	Hepatitis	D	virus	(HDV)	because	the	two	
viruses	are	linked	through	their	relationship	with	Hepatitis	B.	

o Despite	 the	 availability	 of	 the	Hepatitis	 B	 vaccine,	Hepatitis	 D	remains	 a	 significant	 health	 concern	 due	 to	 the	global	
burden	of	Hepatitis	B	infections.	

2. Lack	of	Vaccine	for	Hepatitis	C:	
o Currently,	there	is	no	vaccine	available	for	Hepatitis	C,	making	it	harder	to	prevent	new	infections.	This	contributes	to	the	continued	

spread	of	the	virus,	especially	in	high-risk	populations.	

Global Impact of Hepatitis: 
1. Prevalence:	

o Hepatitis	 B,	 C,	 and	 D	 together	 affect	 over	300	 million	 people	worldwide,	 with	1.3	 million	 deaths	annually,	 primarily	 due	 to	
complications	like	liver	cirrhosis	and	liver	cancer.	The	high	prevalence	of	these	diseases	and	their	severe	consequences	make	them	a	
major	public	health	concern	globally.	

2. Undiagnosed	Cases:	
o One	of	the	major	issues	in	addressing	viral	hepatitis	is	the	low	diagnosis	rate.	As	of	2022,	only	13%	of	Hepatitis	B	and	36%	of	Hepatitis	

C	 cases	 were	 diagnosed.	 This	 high	 number	 of	undiagnosed	 cases	increases	 the	 risk	 of	 unrecognized	 progression	 to	chronic	 liver	
disease	and	liver	cancer.	

Key Initiatives to Combat Hepatitis: 
1. India:	National	Viral	Hepatitis	Control	Program	(2018):	

o India	launched	the	National	Viral	Hepatitis	Control	Program	(NVHCP)	in	2018,	aiming	to	eliminate	Hepatitis	C	by	2030	and	reduce	
deaths	from	other	types	of	hepatitis,	in	line	with	Sustainable	Development	Goal	(SDG)	3.3.	

o This	program	focuses	on	improving	awareness,	diagnosis,	and	treatment	of	viral	hepatitis,	especially	in	underserved	areas.	
2. Global:	WHO’s	Global	Health	Sector	Strategy	on	HIV,	Viral	Hepatitis,	and	Sexually	Transmitted	Infections	(2022–2030):	

o The	WHO’s	Global	Health	Sector	Strategy	(2022–2030)	aims	to	eliminate	viral	hepatitis	as	a	public	health	problem.	This	strategy	
focuses	on	increasing	global	efforts	in	prevention,	diagnosis,	and	treatmentto	reduce	the	global	burden	of	viral	hepatitis,	especially	in	
high-prevalence	regions.	
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Key Challenges in Tackling Hepatitis: 
1. Low	Diagnosis	Rates:	

o Despite	 the	 availability	 of	 treatments	 and	 vaccines	 for	Hepatitis	 B,	 the	diagnosis	 rate	remains	low.	 In	 2022,	 only	13%	of	Hepatitis	
B	and	36%	of	Hepatitis	C	cases	were	diagnosed	globally.	This	indicates	a	critical	gap	in	healthcare	access	and	early	detection.	

2. Poor	Vaccine	Coverage:	
o In	 countries	 like	India,	 despite	 the	Hepatitis	 B	 vaccine	being	 part	 of	 the	immunization	 program,	 the	coverage	is	 still	 low,	 with	

only	50%	of	the	population	vaccinated.	This	insufficient	vaccination	coverage	contributes	to	the	high	number	of	new	Hepatitis	B	cases.	
3. Limited	Treatment	Options:	

o Although	 new	 drugs	 like	bulevirtide	show	 promise,	Hepatitis	 C	still	 has	limited	 treatment	 options.	 Access	 to	 these	 drugs	 is	 also	
constrained	in	many	low-income	regions	due	to	high	costs	and	lack	of	availability.	

Conclusion: 
The	WHO’s	 classification	 of	 Hepatitis	 D	 as	 cancer-causing	underscores	 the	 urgent	 need	 for	 comprehensive	 strategies	 to	 tackle	viral	
hepatitis	globally.	 With	 millions	 affected	 by	Hepatitis	 B,	C,	 and	D,	 it	 is	 crucial	 to	 improve	diagnosis,	 expand	vaccination	 coverage,	 and	
enhance	treatment	availability.	Efforts	like	India’s	National	Viral	Hepatitis	Control	Program	and	the	WHO’s	Global	Health	Strategy	are	important	
steps	toward	eliminating	hepatitis	as	a	public	health	problem.	However,	much	work	remains	to	be	done	in	improving	global	awareness,	addressing	
treatment	gaps,	and	ensuring	that	prevention	strategies	are	universally	accessible.	

Mains Questions: 
1. Discuss	the	global	health	implications	of	the	WHO’s	recent	classification	of	Hepatitis	D	as	a	cancer-causing	virus.	How	does	it	compare	

with	Hepatitis	B	and	C	in	terms	of	liver-related	diseases?	
2. Evaluate	the	challenges	in	diagnosing	and	treating	viral	hepatitis,	particularly	Hepatitis	B	and	C.	How	can	these	challenges	be	overcome	

to	reduce	the	global	burden	of	the	disease?	
3. Explain	the	key	initiatives	launched	by	India	to	address	viral	hepatitis.	How	does	the	National	Viral	Hepatitis	Control	Program	align	

with	India’s	health	objectives	for	2030?	
4. What	 role	 does	 vaccination	 play	 in	 preventing	 viral	 hepatitis,	 and	why	 is	 it	 critical	 to	 expand	Hepatitis	 B	 vaccination	 coverage	in	

countries	like	India?	
5. Analyze	the	importance	of	global	cooperation	in	combating	viral	hepatitis.	How	can	international	organizations	like	the	WHO	support	

national	efforts	to	eliminate	hepatitis	as	a	public	health	problem?	

SCIENCE	&	TECHNOLOGY	
ISRO HOPE Mission in Ladakh 
Syllabus	Mapping:	

✅	GS	Paper	III	–	Science	and	Technology	
✅	GS	Paper	II	–	Governance,	Constitution,	Polity,	and	International	Relations	
✅	GS	Paper	II	–	Space	Technology	and	Missions	
✅	GS	Paper	II	–	Science	and	Technology	in	India	

Introduction: 
On	4th	 August	 2025,	 the	Indian	 Space	 Research	 Organisation	 (ISRO)	inaugurated	 the	Himalayan	 Outpost	 for	 Planetary	 Exploration	
(HOPE)	analog	mission	in	the	remote	Tso	Kar	Valley,	Ladakh.	The	mission	aims	to	simulate	space-like	conditions	on	Earth	and	facilitate	research	
crucial	 for	 future	 interplanetary	 missions,	 especially	 to	 the	Moonand	Mars.	 This	 mission	 will	 help	 ISRO	 test	human	 survival	 protocols,	space	
technology,	and	health	monitoring	systems	under	extreme	environmental	conditions	akin	to	those	found	in	extraterrestrial	environments.	

Overview	of	the	HOPE	Mission:	

The	HOPE	mission	is	a	collaborative	effort	led	by	ISRO’s	Human	Space	Flight	Centre	(HSFC),	with	contributions	from	leading	Indian	industry	
partners	and	top	institutions.	It	involves	two	interconnected	modules:	

1. Habitat	Module:	
This	module	is	designed	to	simulate	a	crew	living	space	that	can	mimic	the	living	conditions	that	astronauts	would	face	during	long-term	
space	missions,	providing	life	support	and	habitation	capabilities.	

2. Utility	Module:	
The	utility	module	supports	operations	and	systems	necessary	for	the	smooth	functioning	of	the	habitat	module,	including	energy	supply,	
communication,	and	waste	management,	ensuring	that	both	modules	can	work	seamlessly	together.	
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Objectives of the HOPE Mission: 
The	HOPE	mission	is	 designed	 to	 conduct	 research	 in	 a	controlled	 terrestrial	 environment,	 which	 simulates	 the	 conditions	 that	 future	 space	
explorers	will	experience	in	deep	space	missions:	

1. Simulating	Extraterrestrial	Environments:	
o The	mission	 simulates	conditions	 similar	 to	 the	Moon	and	Mars,	 such	 as	extreme	cold,	low	atmospheric	pressure,	 and	high	UV	

radiation.	These	conditions	will	help	researchers	test	the	feasibility	of	human	survival	and	functioning	in	space-like	environments.	
2. Human	Survival	and	Health	Protocols:	

o One	 of	 the	 key	 objectives	 is	 to	 test	human	 survival	protocols,	health	monitoring	 systems,	 and	equipmentunder	 harsh	 conditions	
similar	to	those	found	on	extraterrestrial	surfaces.	

3. Research	Focus	Areas:	
o The	 research	 will	 focus	 on	 several	 critical	 areas,	 including	epigenetics,	genomics,	physiology,	 and	psychology,	 which	 will	 help	 in	

understanding	how	human	beings	respond	to	the	environmental	stresses	of	space.	
o Sample	collection	and	microbial	analysis	techniques	will	also	be	tested	to	evaluate	the	sustainability	of	life	in	space.	
o The	mission	will	also	focus	on	validating	health	monitoring	systems	and	planetary	surface	operation	protocols	to	ensure	astronauts'	

well-being	on	long-term	missions.	

Why Tso Kar Valley, Ladakh? 
The	Tso	Kar	Valley	in	Ladakh	has	been	chosen	as	the	site	for	the	HOPE	mission	due	to	its	Mars-like	conditions,	making	it	an	ideal	location	for	
simulating	extraterrestrial	environments.	Here’s	why:	

1. High	UV	Radiation:	
The	valley	experiences	intense	ultraviolet	radiation,	similar	to	what	would	be	encountered	on	the	surface	of	Mars	and	the	Moon.	

2. Low	Atmospheric	Pressure:	
The	atmospheric	pressure	in	Ladakh	is	significantly	lower	than	that	of	sea-level	India,	resembling	the	thin	atmosphere	on	Mars.	

3. Extreme	Cold	and	Saline	Permafrost:	
The	extreme	cold,	combined	with	saline	permafrost,	provides	a	harsh	environment	that	closely	mimics	that	of	the	Martian	surface.	

The	conditions	in	the	Tso	Kar	Valley	are	ideal	for	testing	both	technological	systems	for	future	space	missions	and	conducting	astrobiology	
research,	which	will	be	crucial	for	understanding	life	in	extreme	extraterrestrial	environments.	

Global Analog Missions and Research Stations: 
The	HOPE	mission	is	part	of	a	broader	global	trend	of	analog	missions,	which	simulate	space	conditions	to	prepare	for	long-term	human	missions	to	
planets	like	Mars.	Some	of	the	notable	analog	research	stations	across	the	world	include:	

1. Mars	Desert	Research	Station	(MDRS),	USA	
2. Flashline	Mars	Arctic	Station	(FMARS),	Canada	
3. BIOS-3	in	Russia	

These	stations	are	designed	to	mimic	the	conditions	astronauts	would	face	on	Mars,	providing	valuable	data	on	human	survival,	psychological	effects,	
and	operational	protocols	for	interplanetary	missions.	

Link to Gaganyaan and India’s Human Spaceflight Program: 
The	HOPE	mission	is	closely	linked	to	ISRO’s	Human	Spaceflight	Program,	specifically	the	Gaganyaan	mission.	The	Gaganyaan	mission,	slated	to	
demonstrate	India’s	human	spaceflight	capability,	will	involve	sending	a	crew	of	three	astronauts	to	an	orbit	of	400	km	for	a	three-day	mission,	with	
a	safe	return	to	Earth	via	Indian	sea	waters.	

• Launch	Vehicle:	The	LVM3	rocket	will	be	used	to	launch	the	Gaganyaan	mission.	
• Major	Milestones:	

o Integrated	Air	Drop	Tests	
o Test	Vehicle	Mission	
o Pad	Abort	Tests	
o Unmanned	Flights	
o Manned	Flight	

The	HOPE	mission	serves	as	an	essential	step	in	preparing	ISRO	for	long-term	space	missions	by	testing	critical	aspects	of	crew	survival	and	technology	
that	will	be	essential	for	future	human	missions.	
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Conclusion and Future Prospects: 
The	HOPE	mission	marks	a	significant	milestone	in	ISRO's	long-term	vision	for	human	space	exploration.	By	simulating	space-like	conditions	on	Earth,	
ISRO	aims	to	refine	its	technology,	conduct	essential	research,	and	gain	valuable	insights	into	the	challenges	of	interplanetary	missions.	The	success	of	
the	HOPE	mission	will	provide	essential	data	that	will	help	shape	the	Gaganyaan	mission	and	future	missions	to	the	Moon,	Mars,	and	beyond.	

Mains Questions: 
1. Discuss	the	objectives	and	significance	of	the	Himalayan	Outpost	for	Planetary	Exploration	(HOPE)	mission	inaugurated	by	ISRO.	How	

does	it	contribute	to	future	interplanetary	missions?	
2. Why	was	the	Tso	Kar	Valley	in	Ladakh	chosen	as	the	site	for	the	HOPE	mission?	Analyze	its	importance	in	simulating	extraterrestrial	

conditions.	
3. Evaluate	the	role	of	analog	missions	like	HOPE	in	preparing	for	long-term	human	space	exploration.	How	do	such	missions	contribute	

to	technological	advancements	and	research?	
4. Examine	the	objectives	and	challenges	of	India’s	Gaganyaan	mission.	How	does	the	HOPE	mission	align	with	the	goals	of	the	Human	

Spaceflight	Program?	
5. What	are	the	key	research	areas	being	focused	on	in	the	HOPE	mission,	and	how	will	these	contribute	to	the	safety	and	well-being	of	

astronauts	on	future	space	missions?	

BharatGen AI for Indian Languages	
Syllabus	Mapping:	

✅	GS	Paper	III	–	Science	and	Technology	
✅	GS	Paper	II	–	Governance	and	Technology	
✅	GS	Paper	II	–	Development	and	Technology	Integration	
✅	GS	Paper	II	–	Social	Development	and	Inclusion	

Introduction: 
The	BharatGen	AI	initiative,	launched	under	the	National	Mission	on	Interdisciplinary	Cyber-Physical	Systems	(NM-ICPS),	 is	India’s	first-of-its-
kind,	indigenous	Artificial	Intelligence	(AI)-based	Multimodal	Large	Language	Model	(LLM).	This	initiative	aims	to	support	22	scheduled	Indian	
languages	by	2026,	 fostering	 inclusivity	 and	 enabling	AI	 to	 understand	 and	 process	 diverse	 Indian	 languages.	 BharatGen	AI	 currently	 supports	9	
languages	and	is	set	to	revolutionize	India’s	AI	ecosystem	by	enabling	seamless	interaction	across	text,	speech,	and	vision-language	systems.	

About BharatGen AI: 
1. Objective:	

o BharatGen	 AI	is	 designed	 to	 be	 India’s	first	 government-funded	Multimodal	 Large	 Language	 Model	 (LLM)	that	 supports	 the	
integration	of	text,	speech,	and	vision-language	systems,	making	it	a	unique,	multilingual	AI	system.	

o The	 initiative	 will	 provide	AI-powered	 solutions	for	communication	and	information	 sharing	in	 Indian	 languages,	 enabling	
broader	accessibility	to	technology	across	different	linguistic	communities.	

2. Indigenous	Development:	
o BharatGen	 AI	 is	indigenously	 developed	by	 India,	 ensuring	 that	 the	 system	 is	 specifically	 designed	 to	 meet	 the	 needs	 of	Indian	

languages	and	is	rooted	in	India’s	cultural	and	linguistic	diversity.	
o The	project	is	part	of	a	broader	initiative	to	boost	AI	capabilities	in	India,	particularly	for	languages	that	are	often	underrepresented	in	

global	AI	applications.	
3. Current	Status	and	Future	Goals:	

o As	of	now,	BharatGen	AI	supports	9	Indian	languages,	but	the	goal	is	to	expand	this	to	22	scheduled	Indian	languages	by	2026.	This	
includes	languages	such	as	Hindi,	Bengali,	Tamil,	Telugu,	Marathi,	Gujarati,	and	others,	representing	a	large	portion	of	India’s	diverse	
linguistic	landscape.	

4. Implementation	and	Leadership:	
o The	project	is	being	implemented	under	the	National	Mission	on	Interdisciplinary	Cyber-Physical	Systems	(NM-ICPS),	a	Department	

of	Science	and	Technology	(DST)	initiative.	It	is	led	by	the	Technology	Innovation	Hub	(TIH)	for	IoT	and	IoE	at	IIT	Bombay,	a	leading	
institution	in	technological	and	AI	research	in	India.	

o IIT	Bombay’s	involvement	ensures	 the	project	benefits	 from	cutting-edge	research	in	AI,	machine	 learning,	 and	natural	 language	
processing	(NLP),	ensuring	that	BharatGen	AI	is	at	the	forefront	of	technological	innovation.	

Key Features of BharatGen AI: 
1. Multimodal	Capabilities:	

o BharatGen	 AI	 supports	multimodal	 learning,	 meaning	 it	 can	 process	 and	 understand	 various	 types	 of	 data,	 including	text,	speech,	
and	vision.	This	makes	 it	versatile	and	capable	of	adapting	to	different	 forms	of	communication,	enhancing	 its	usability	 for	a	diverse	
population.	

2. Support	for	Indian	Languages:	



 
  

75 
 
 

IQRA IAS	
 

An	Institute	for	Civil	Services	

o BharatGen	AI	is	designed	to	support	Indian	languages,	addressing	the	challenge	of	linguistic	diversity	in	the	country.	India	has	more	
than	2,000	languages,	many	of	which	are	not	represented	in	global	AI	systems.	This	project	seeks	to	bridge	this	gap,	enabling	inclusive	
access	to	technology	and	digital	services	for	all	linguistic	communities.	

o The	 initiative	 is	 particularly	 important	 for	e-governance,	 where	 communication	 in	local	 languages	is	 essential	 for	citizen	
engagement	and	inclusive	development.	

3. AI-Powered	Text,	Speech,	and	Vision	Systems:	
o BharatGen	AI’s	capability	spans	three	areas:	

§ Text-based	systems	for	processing	written	language.	
§ Speech-based	systems	for	understanding	and	responding	to	voice	commands	in	Indian	languages.	
§ Vision-language	systems	for	 interpreting	and	understanding	images	or	visual	data	in	 the	context	of	 language,	enhancing	 the	

application	of	AI	in	areas	like	image	captioning	and	augmented	reality.	
4. Scalable	and	Adaptable	Model:	

o BharatGen	AI	is	designed	to	be	scalable,	meaning	it	can	handle	large	volumes	of	data	and	adapt	to	the	evolving	needs	of	different	sectors.	
This	makes	it	applicable	for	a	variety	of	uses,	including	healthcare,	education,	e-governance,	and	banking.	

Importance of BharatGen AI for India: 
1. Bridging	the	Linguistic	Divide:	

o BharatGen	AI	seeks	to	bridge	the	digital	divide	between	regions	by	supporting	local	languages,	allowing	users	from	different	linguistic	
backgrounds	 to	 interact	 with	 technology	 in	 their	native	 language.	 This	 will	 promote	inclusivity	and	accessibility	in	 the	 rapidly	
digitizing	economy.	

2. Empowering	Rural	and	Underserved	Communities:	
o The	initiative	is	particularly	impactful	for	rural	India	and	underserved	regions,	where	local	language	proficiency	is	more	common	than	

English.	BharatGen	AI	can	help	facilitate	communication,	learning,	and	access	to	government	services	for	non-English-speaking	citizens.	
3. Advancing	AI	Research	and	Innovation:	

o By	developing	BharatGen	AI,	India	is	positioning	itself	as	a	leader	in	AI	research	tailored	to	local	needs.	The	project	aligns	with	India’s	
growing	focus	on	AI-driven	innovation	to	address	national	challenges	such	as	healthcare,	education,	and	e-governance.	

4. Boosting	E-Governance	and	Public	Service	Delivery:	
o BharatGen	 AI	 can	 enhance	e-governance	 platforms	by	 facilitating	real-time	 communication	in	local	 languages,	 making	public	

service	delivery	more	efficient	and	accessible	to	citizens	across	India.	
5. Global	Leadership	in	Multilingual	AI:	

o BharatGen	AI	also	places	India	at	the	global	forefront	of	multilingual	AI	systems.	As	countries	worldwide	strive	to	develop	AI	models	
that	support	multiple	 languages,	 India’s	indigenous	model	can	become	a	benchmark	 for	other	multilingual	nations,	ensuring	 that	
India	remains	a	leading	player	in	global	AI	development.	

Conclusion: 
The	BharatGen	AI	initiative	is	a	groundbreaking	project	that	aims	to	harness	the	power	of	Artificial	Intelligence	to	bridge	the	linguistic	divide	in	
India	 and	 promote	inclusive	 development.	 With	 its	 focus	 on	supporting	 22	 Indian	 languages	by	2026,	 BharatGen	 AI	 has	 the	 potential	 to	
revolutionize	 the	 way	AI	is	 applied	 to	public	 service	 delivery,	e-governance,	 and	education	in	 India.	 By	 empowering	 citizens	 in	 their	native	
languages,	the	initiative	aligns	with	India’s	vision	of	becoming	a	global	leader	in	AI	while	ensuring	socio-economic	inclusion	for	all.	

Mains Questions: 
1. What	is	BharatGen	AI,	and	how	does	it	contribute	to	bridging	the	linguistic	divide	in	India?	Discuss	the	importance	of	this	initiative	in	

the	context	of	India’s	multilingual	landscape.	
2. Explain	the	role	of	BharatGen	AI	in	India’s	efforts	to	develop	an	indigenous	AI	ecosystem.	How	does	it	support	government	initiatives	

like	e-governance	and	public	service	delivery?	
3. Discuss	 the	potential	 applications	of	BharatGen	AI	 in	 sectors	 such	 as	healthcare,	 education,	 and	banking.	How	 can	 this	AI	 system	

improve	service	delivery	in	these	areas?	
4. Evaluate	the	significance	of	BharatGen	AI	for	rural	and	underserved	communities	in	India.	How	can	this	technology	empower	citizens	

and	enhance	digital	inclusion?	
5. How	does	the	BharatGen	AI	initiative	position	India	as	a	global	leader	in	multilingual	AI	development?	What	are	the	challenges	and	

opportunities	for	India	in	advancing	AI	research	in	the	context	of	linguistic	diversity?	


