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C H A P T E R 	 O N E

Drone	Regulatory	Framework:	Rules	2021	and
Digital	Sky	Platform
Drone	Rules	2021,	Category	Classifications,	NPNT	System,	PLI	Scheme,	Commercial	Drone	Operations	and

Airspace	Integration

The	drone	sector	represents	the	most	dynamically	evolving	frontier	of	Indian	aviation	law	—	with
a	 regulatory	 framework	 that	 has	 been	 completely	 rewritten	 twice	 in	 four	 years,	 a	 PLI	 scheme
incentivising	domestic	manufacturing,	 and	 commercial	 applications	 expanding	 from	agricultural
spraying	 and	 logistics	 to	 infrastructure	 inspection,	 public	 safety,	 and	 emerging	 urban	 cargo
delivery.	Premium	counsel	in	aviation	must	be	at	the	cutting	edge	of	this	rapidly	evolving	domain.

1.1	Drone	Rules	2021:	Architecture	and	Regulatory	Philosophy

The	 Drone	 Rules,	 2021	 —	 notified	 by	 the	 Ministry	 of	 Civil	 Aviation	 on	 25	 August	 2021	 and

replacing	 the	 earlier	 UAS	 Rules	 2021	 (which	 had	 themselves	 replaced	 the	 2018	 RPAS



framework)	 —	 represent	 a	 comprehensive	 liberalisation	 and	 simplification	 of	 India's	 drone

regulatory	 framework,	 shifting	 from	 a	 permission-heavy,	 centralised	 control	model	 to	 a	 trust-

based,	 technology-enabled	 system	 that	 aims	 to	 facilitate	 the	 development	 of	 India's	 drone

industry	while	maintaining	safety	and	security.	The	Rules'	most	significant	philosophical	change

is	the	replacement	of	case-by-case	"green	zone"	permissions	(requiring	prior	approval	for	every

planned	operation	in	a	new	location)	with	a	comprehensive	"airspace	map"	approach:	the	Digital

Sky	 Platform	 (operated	 by	 AAI)	 maintains	 a	 real-time	 digital	 map	 of	 India's	 entire	 airspace,

colour-coded	as	Green	Zones	(where	drones	can	fly	 freely	without	prior	permission,	subject	 to

altitude	 and	 operational	 limits),	 Yellow	 Zones	 (where	 controlled	 airspace	 requires	 operator

notification	through	the	NPNT	system	before	flight),	and	Red	Zones	(where	drone	operations	are

prohibited	—	typically	near	sensitive	military,	nuclear,	and	government	installations,	and	around

major	airports).	The	"No	Permission,	No	Takeoff"	(NPNT)	system	—	the	technology	that	enforces

the	airspace	zone	compliance	at	the	drone	hardware	level	—	requires	all	drones	above	the	nano

category	to	have	NPNT-compliant	onboard	software	that	checks	with	the	Digital	Sky	Platform	for

flight	 permission	 before	 the	 drone	 will	 arm	 (allowing	 take-off),	 creating	 a	 hardware-enforced

regulatory	compliance	mechanism	that	is	far	more	robust	than	paper-based	permission	systems.

For	 legal	 practitioners	 advising	 drone	 operators	 and	manufacturers,	 understanding	 the	NPNT

compliance	requirements	—	which	drone	hardware	platforms	have	received	NPNT	certification

from	DGCA,	and	the	legal	implications	of	operating	non-NPNT-compliant	equipment	in	restricted

zones	—	is	the	foundational	regulatory	analysis	for	any	drone	commercial	operation.

The	 Drone	 Rules	 2021	 classify	 drones	 by	 maximum	 all-up	 weight	 into	 five	 categories	 with

progressively	 lighter	 regulatory	 requirements	 for	 smaller	 and	 lower-risk	 drones:	 Nano	 (up	 to

250g)	—	minimal	 regulation,	 no	 registration	 required	 for	 indoor	 and	Day	Visual	 Line	 of	 Sight

operations	at	low	altitude;	Micro	(250g	to	2kg)	—	registration	and	Unique	Identification	Number

(UIN)	required,	no	remote	pilot	licence	required	for	operations	within	Visual	Line	of	Sight;	Small

(2kg	to	25kg)	—	registration	and	UIN	required,	Remote	Pilot	Certificate	required	for	commercial

operations;	Medium	(25kg	to	150kg)	—	type	certification,	registration,	and	Remote	Pilot	Licence

required;	 and	 Large	 (above	 150kg)	 —	 full	 certification	 requirements	 analogous	 to	 manned

aircraft.	 The	 category-based	 regulation	 creates	 proportionate	 regulatory	 burden	 —	 the	 nano

drone	used	for	hobby	photography	at	a	private	estate	requires	no	regulatory	engagement,	while

the	 50kg	 delivery	 drone	 operating	 in	 urban	 airspace	 requires	 type	 certification,	 operator

certification,	 pilot	 certification,	 and	 airspace	 authorisation.	 For	 commercial	 drone	 operators

planning	business	models,	 the	applicable	 regulatory	 category	determines	both	 the	 compliance

investment	required	and	the	operational	capabilities	that	can	be	offered	to	commercial	clients	—

and	legal	counsel	must	map	the	planned	operations	and	equipment	to	the	applicable	regulatory

category	before	advising	on	the	compliance	requirements	and	commercial	viability.

1.2	PLI	Scheme	for	Drones:	Manufacturing	Incentives



The	 Production	 Linked	 Incentive	 (PLI)	 scheme	 for	 drones,	 notified	 by	 the	 Ministry	 of	 Civil

Aviation	in	September	2021	with	a	budgetary	outlay	of	Rs.	120	crore	over	three	years,	provides

financial	 incentives	 to	 Indian	 drone	 manufacturers	 (and	 drone	 component	 manufacturers)	 to

scale	 their	production,	 incentivising	domestic	manufacturing	of	drones	and	drone	components

rather	than	relying	on	 imports	(predominantly	 from	Chinese	manufacturers).	The	PLI	rates	 for

drones	 are	 generous	 relative	 to	 the	 sector's	 scale	 —	 20%	 of	 value	 addition	 for	 drone

manufacturers	and	25%	 for	drone	component	manufacturers	—	and	have	catalysed	significant

investment	 in	 domestic	 drone	 manufacturing	 by	 companies	 including	 Ideaforge,	 throttle

Aerospace	Systems,	Garuda	Aerospace,	Asteria	Aerospace,	and	others.	The	legal	framework	for

PLI	 drone	 participation	 —	 eligibility	 criteria	 (Indian	 incorporated	 company,	 no	 substantial

imports	of	Chinese	components),	value	addition	computation	methodology,	annual	sales	 target

commitments,	and	claim	process	—	follows	the	standard	PLI	structure	used	in	other	sectors,	and

the	PLI	administrative	machinery	(under	DGCA	rather	than	MEITY	for	drone-specific	aspects)	is

integrated	with	DGCA's	type	certification	process	to	ensure	that	PLI-supported	drones	meet	the

technical	 standards	 required	 for	 commercial	 operation.	 For	 investors	 and	 manufacturers

considering	 the	 drone	 manufacturing	 PLI,	 the	 combined	 effect	 of	 PLI	 incentives	 (20–25%	 of

value	 addition),	 the	 expanding	 commercial	 drone	market	 (driven	by	 agriculture,	 logistics,	 and

surveillance	 applications),	 and	 the	 government's	 progressive	 deregulation	 of	 drone	 operations

creates	a	compelling	investment	case	—	and	legal	counsel	on	PLI	participation	structuring,	value

addition	 computation,	 and	 compliance	 management	 is	 increasingly	 sought	 from	 experienced

aviation	lawyers	with	PLI	scheme	expertise.

1.3	Commercial	Drone	Operations:	Key	Sectors	and	Regulatory	Interface

Commercial	drone	operations	in	India	have	expanded	significantly	since	the	Drone	Rules	2021's

liberalisation,	 with	 the	 most	 active	 commercial	 sectors	 including:	 agricultural	 drone	 services

(application	of	fertilisers,	pesticides,	and	seeds	on	farmland	using	large-payload	drones,	a	sector

that	has	grown	dramatically	under	the	government's	"Kisan	Drone"	initiative	with	subsidies	for

drone	 purchase	 by	 farmer	 cooperatives	 and	 FPOs);	 drone-based	 infrastructure	 inspection

(powerline,	 pipeline,	 railway	 track,	 and	 bridge	 inspection	 using	 camera-equipped	 drones	 that

eliminate	 the	need	 for	human	 inspectors	 in	dangerous	or	 inaccessible	 locations);	public	 safety

and	 surveillance	 (DGCA	 and	 state	 police	 use	 of	 drones	 for	 crowd	 monitoring,	 border

surveillance,	 and	 disaster	 response);	 and	 emerging	 drone	 delivery	 (pilot	 programmes	 by

companies	 including	 Zipline,	 Dunzo,	 and	 Zomato	 for	 medical	 supplies	 and	 consumer	 goods

delivery,	 operating	 under	 Beyond	 Visual	 Line	 of	 Sight	 —	 BVLOS	 —	 exemptions	 that	 allow

operations	 beyond	 the	 standard	 visual	 range	 requirement).	 BVLOS	 operations	 —	 which	 are

essential	 for	 drone	 delivery	 at	 commercial	 scale	—	 require	 special	 DGCA	 approval	 (currently

granted	on	a	case-by-case	pilot	programme	basis)	and	technical	compliance	with	BVLOS-specific

safety	requirements	 including:	detect-and-avoid	technology	(enabling	the	drone	to	 identify	and

avoid	manned	 aircraft	 and	 obstacles	without	 the	 pilot's	 direct	 visual	 contact	with	 the	 drone);



reliable	 command	 and	 control	 link	 (ensuring	 the	 drone	 remains	 controllable	 over	 the	 BVLOS

range);	and	ground	risk	mitigation	(ensuring	the	drone's	flight	path	minimises	the	risk	of	ground

casualties	if	the	drone	fails).	The	legal	framework	for	BVLOS	operations	is	still	evolving	in	India

—	DGCA	 is	 developing	 BVLOS-specific	 regulations	 that	 will	 create	 a	 clear	 pathway	 to	 scaled

BVLOS	 commercial	 operations,	 and	 legal	 practitioners	 advising	 drone	 delivery	 companies	 on

their	 regulatory	 strategy	 must	 engage	 actively	 with	 DGCA's	 rule-making	 process	 to	 shape	 a

framework	 that	 enables	 commercially	 viable	 operations	 while	 meeting	 the	 safety	 standards

required	by	India's	dense	and	complex	operating	environment.



C H A P T E R 	 T W O

Urban	Air	Mobility	and	eVTOL:	Emerging	Legal
Landscape
Advanced	Air	Mobility,	eVTOL	Certification	Pathways,	Vertiport	Infrastructure,	DGCA's	Emerging	Framework

and	Global	Regulatory	Comparison

2.1	eVTOL	Aircraft:	The	Certification	Challenge

Electric	 Vertical	 Take-Off	 and	 Landing	 (eVTOL)	 aircraft	—	 the	 technological	 platform	 for	 the

emerging	 urban	 air	 taxi	 and	 regional	 air	 mobility	 market	 —	 present	 the	 most	 novel	 aviation

certification	challenge	of	 this	generation:	 aircraft	 that	do	not	 fit	 comfortably	 into	any	existing

regulatory	 category	 (they	 are	 neither	 conventional	 fixed-wing	 aircraft	 nor	 conventional

helicopters),	 using	 propulsion	 technology	 (electric	 motors	 with	 distributed	 propulsion

architectures)	 and	 flight	 control	 systems	 (fly-by-wire	with	 autonomous	 flight	mode	 capability)

that	have	no	precedent	in	civil	aviation	certification,	and	intended	for	operations	in	dense	urban

airspace	 at	 low	 altitude	 (below	 300	 metres)	 in	 a	 flight	 environment	 that	 existing	 air	 traffic

management	 systems	 were	 not	 designed	 to	 handle.	 The	 FAA's	 Powered	 Lift	 Special	 Class

airworthiness	criteria,	EASA's	Means	of	Compliance	for	Special	Condition	Vertical	Take-Off	and

Landing	(SC-VTOL),	and	the	UK	CAA's	eVTOL	certification	policies	are	the	leading	international

frameworks	 for	 eVTOL	 type	 certification	—	 frameworks	 that	 India's	DGCA	will	 need	 to	 adopt,

validate,	 or	 develop	 independent	 equivalents	 for	 as	 eVTOL	manufacturers	 seek	 Indian	market

entry.	DGCA	issued	a	consultation	paper	on	Advanced	Air	Mobility	(AAM)	in	2023,	signalling	the

beginning	of	a	regulatory	framework	development	process	that	will	take	3–5	years	to	produce	a

comprehensive	 certification	 and	 operational	 framework	 for	 commercial	 eVTOL	 operations	 in

India.	For	legal	practitioners	advising	eVTOL	investors	and	operators	planning	India	entry,	the

current	regulatory	framework	gap	—	the	absence	of	a	clear	eVTOL	type	certification	pathway	in

India	 —	 is	 the	 primary	 regulatory	 risk,	 and	 proactive	 engagement	 with	 DGCA's	 consultation

process	 (submitting	 technical	 inputs,	 participating	 in	working	group	discussions,	 and	building

bilateral	regulatory	relationships	between	DGCA	and	the	relevant	foreign	certification	authority)

is	the	most	effective	strategy	for	creating	a	regulatory	pathway	for	Indian	certification	ahead	of

the	commercial	launch	timeline.

2.2	Vertiport	Infrastructure:	AERA	and	AAI	Interface

The	 physical	 infrastructure	 for	 urban	 air	mobility	 operations	—	 vertiports,	 defined	 as	 take-off

and	landing	pads	for	eVTOL	aircraft	designed	for	urban	locations	(rooftops,	parking	structures,

ground-level	dedicated	facilities)	—	requires	a	regulatory	framework	that	is	entirely	absent	from

India's	 current	 aviation	 infrastructure	 law.	 Existing	 aerodrome	 licensing	 requirements	 (under



the	Aircraft	Rules	1937	and	the	AAI	Act)	were	designed	for	conventional	airports	with	runways,

taxiways,	 and	 terminals,	 and	 do	 not	 map	 straightforwardly	 to	 the	 physical	 and	 operational

characteristics	 of	 vertiport	 infrastructure.	 The	 regulatory	 questions	 that	 India's	 aviation

authorities	 must	 address	 for	 a	 viable	 Urban	 Air	 Mobility	 ecosystem	 include:	 which	 authority

licenses	 vertiports	 (DGCA	 under	 the	 aerodrome	 licensing	 framework,	 or	 a	 new	 regulatory

framework	 specific	 to	 UAM	 infrastructure);	 whether	 AERA's	 economic	 regulation	 applies	 to

vertiport	infrastructure	at	major	airports	(where	eVTOL	integration	creates	interface	with	AERA-

regulated	 aeronautical	 infrastructure);	 how	 AAI's	 air	 navigation	 services	 will	 be	 extended	 to

cover	the	low-altitude	urban	airspace	used	by	eVTOL	aircraft	(a	technically	demanding	challenge

requiring	new	ATC	procedures	and	potentially	new	radar	and	surveillance	 infrastructure);	and

how	 vertiport	 construction	 and	 operation	 will	 be	 integrated	 with	 city	 planning	 frameworks

(under	 state	municipal	 legislation	 and	 the	 development	 control	 regulations	 that	 govern	 urban

construction).	 For	 premium	 aviation	 counsel	 advising	 clients	 seeking	 first-mover	 positions	 in

India's	UAM	market,	engaging	proactively	with	the	Ministry	of	Civil	Aviation's	policy	process	for

UAM	 infrastructure	 —	 including	 participating	 in	 the	 policy	 consultation	 processes,	 engaging

with	AAI	and	AERA	on	the	regulatory	framework,	and	structuring	pilot	programme	agreements

that	create	legal	certainty	for	early-stage	vertiport	investments	—	is	the	highest-value	regulatory

strategy.



C H A P T E R 	 T H R E E

MRO	Industry:	Regulatory	Framework	and	India
Hub	Strategy
DGCA	AMO	Approval,	MRO	Policy	Reforms,	GST	and	Customs	Optimisation,	BASA	Agreements	and	India's

MRO	Competitive	Position

3.1	DGCA	AMO	Approval:	Standards	and	Process

A	DGCA	Approved	Maintenance	Organisation	(AMO)	—	the	regulatory	approval	that	authorises	a

maintenance	 organisation	 to	 perform	 specified	maintenance	 tasks	 on	 specified	 aircraft	 types,

engines,	or	components	—	is	the	foundational	regulatory	requirement	for	any	entity	seeking	to

provide	MRO	 services	 in	 India.	DGCA's	AMO	approval	 process	under	CAR	Section	1	Series	E

Part	 II	 (for	 Base,	 Line,	 and	 Engine	 maintenance)	 and	 CAR	 Section	 1	 Series	 F	 Part	 II	 (for

component	 maintenance)	 requires:	 demonstration	 of	 adequate	 physical	 facilities	 (hangars,

workshops,	clean	rooms	as	appropriate	to	the	approved	maintenance	activities);	a	Management

Organisation	 Exposition	 (MOE)	 documenting	 the	 maintenance	 organisation's	 quality

management	 system,	 accountable	 manager,	 post-holders,	 procedures,	 and	 the	 specific

maintenance	 activities	 for	 which	 approval	 is	 sought;	 qualified	 and	 experienced	 maintenance

personnel	 (with	 DGCA-licensed	 AMEs	 for	 aircraft	 maintenance,	 and	 equivalently	 qualified

personnel	 for	 component	 maintenance);	 and	 tools,	 equipment,	 and	 technical	 data

(manufacturer's	 maintenance	 manuals,	 wiring	 diagrams,	 component	 overhaul	 manuals)

appropriate	for	the	approved	activities.	The	AMO	approval	is	activity-specific	and	aircraft	type-

specific	—	an	AMO	approved	for	Line	Maintenance	on	Airbus	A320	family	aircraft	is	not	thereby

approved	 for	 Base	 Maintenance	 or	 for	 Boeing	 aircraft	 —	 and	 each	 new	 capability	 requires

separate	 DGCA	 approval,	 typically	 involving	 a	 technical	 audit	 by	 DGCA's	 airworthiness

inspectors.	 For	 global	MRO	 companies	 considering	 India	market	 entry	 or	 capacity	 expansion,

the	 DGCA	 AMO	 approval	 process	—	which	 can	 take	 12–24	months	 for	 a	 comprehensive	 new

approval	—	must	 be	 factored	 into	 the	market	 entry	 timeline	 and	 commercial	 planning.	 Legal

practitioners	 advising	 MRO	 investors	 on	 their	 India	 entry	 strategy	 must	 address:	 the	 AMO

approval	 timeline	 and	 process;	 the	 labour	 law	 implications	 of	 hiring	 and	 managing	 large

technical	workforces;	the	customs	and	GST	framework	for	imported	spare	parts	and	materials;

and	 the	 bilateral	 aviation	 safety	 agreement	 (BASA)	 framework	 that	 determines	 whether	 the

India	AMO's	work	will	be	directly	accepted	by	foreign	aviation	authorities	(a	critical	commercial

question	for	MROs	seeking	to	serve	foreign-registered	aircraft).

3.2	India's	MRO	Hub	Strategy:	Policy	and	Commercial	Reality

India's	aspiration	to	become	a	leading	global	MRO	hub	—	capitalising	on	its	large	and	growing



domestic	 fleet	 (India	 is	 expected	 to	 require	 2,000+	 aircraft	 by	 2030),	 its	 skilled	 engineering

workforce,	 and	 its	 geographic	 positioning	 between	 Europe	 and	 Southeast	 Asia	—	 has	 been	 a

stated	government	policy	priority	since	NCAP	2016	but	has	made	limited	commercial	progress

relative	to	the	opportunity.	The	constraints	on	India's	MRO	competitiveness	have	been:	the	tax

framework	(GST	on	MRO	services,	customs	duty	on	imported	spare	parts,	and	the	complexity	of

ITC	refunds	for	export	MRO	services	—	all	addressed	partially	by	recent	reforms	but	not	yet	fully

competitive	with	Dubai,	Singapore,	 and	Sri	Lanka);	 the	certification	 framework	 (India's	DGCA

AMO	approvals	are	not	always	automatically	accepted	by	foreign	aviation	authorities,	requiring

separate	validation	in	the	carrier's	home	jurisdiction	—	addressed	through	BASAs	between	India

and	major	aviation	states	but	still	incomplete	in	global	coverage);	the	infrastructure	framework

(India	 lacks	 the	purpose-built	MRO	infrastructure	parks	—	with	concentrated	hangar	capacity,

parts	 logistics	 facilities,	 and	 aviation	 services	 clusters	 —	 that	 have	 made	 Changi	 Airbase

Singapore	 and	 Dubai	 South	 internationally	 competitive	 MRO	 hubs);	 and	 the	 regulatory	 pace

(DGCA's	AMO	approval	process	and	continuing	airworthiness	oversight	processes	are	not	yet	as

efficient	 and	 digitised	 as	 the	most	 competitive	MRO	 hub	 regulators).	 The	 Air	 India	 Technical

Operations	(AITO)	and	IndiGo's	new	MRO	JV,	combined	with	international	MRO	companies	like

Lufthansa	Technik	and	Air	France	Industries	KLM	Engineering	&	Maintenance	exploring	India

partnerships,	suggest	that	India's	MRO	sector	is	approaching	the	critical	mass	of	domestic	fleet

and	 regulatory	 improvement	 needed	 for	 genuine	 hub	 status	 —	 but	 realising	 this	 potential

requires	 sustained	 regulatory	 reforms	 and	 infrastructure	 investment	 that	 premium	 aviation

counsel	can	help	clients	navigate	and	accelerate.



C H A P T E R 	 F O U R

Sustainable	Aviation:	SAF,	CORSIA	and	Carbon
Obligations
Sustainable	Aviation	Fuel	Policy,	ICAO	CORSIA	Framework,	India's	Carbon	Commitments,	Emissions	Trading

and	Environmental	Aviation	Law

4.1	CORSIA:	India's	International	Carbon	Obligations

The	Carbon	Offsetting	and	Reduction	Scheme	for	International	Aviation	(CORSIA)	—	adopted	by

ICAO's	 39th	 Assembly	 in	 2016	 as	 the	 international	 framework	 for	 managing	 carbon	 dioxide

emissions	 from	 international	 aviation	 —	 is	 the	 most	 significant	 international	 environmental

obligation	 facing	 India's	 aviation	 sector.	 CORSIA	 requires	 airlines	 operating	 on	 international

routes	 (routes	 between	 CORSIA-participating	 states)	 to	 offset	 the	 growth	 in	 their	 carbon

emissions	above	the	2019	baseline	level,	either	through	purchasing	carbon	offsets	from	CORSIA-

eligible	 offset	 programmes	 or	 through	 using	 CORSIA-eligible	 sustainable	 aviation	 fuels	 (SAF)

that	receive	carbon	credit	for	their	lower	lifecycle	emissions	compared	to	conventional	jet	fuel.

India	joined	CORSIA	as	a	voluntary	participant	from	2027	(for	the	scheme's	second	phase)	—	a

decision	that	reflects	India's	position	as	a	Developing	Country	(not	required	to	participate	in	the

pilot	phase,	2021–2026)	and	its	recognition	that	international	aviation's	carbon	obligations	will

become	increasingly	commercially	significant	as	the	scheme's	scope	expands.	For	Indian	airlines

operating	 international	 routes,	 CORSIA	 compliance	 —	 purchasing	 eligible	 offsets	 or	 SAF

certificates	to	cover	their	international	route	emissions	growth	above	the	2019	baseline	—	will

become	a	significant	operational	cost	that	must	be	factored	into	 international	route	economics

from	2027	onwards.	The	quantum	of	India's	CORSIA	obligations	will	depend	on	Indian	airlines'

growth	 in	 international	 emissions	 relative	 to	 the	 2019	 baseline	 —	 with	 Air	 India's	 ambitious

international	network	expansion	potentially	creating	substantial	offsetting	obligations	that	would

not	 have	 arisen	 under	 the	 pre-privatisation	 growth	 trajectory.	 Legal	 practitioners	 advising

Indian	airlines	on	CORSIA	should	provide:	forward	modelling	of	the	airline's	CORSIA	obligations

under	 different	 growth	 scenarios;	 analysis	 of	 the	 available	 offsetting	 options	 (their	 price,

availability,	and	eligibility	under	CORSIA	criteria);	SAF	procurement	strategy	(which	SAF	supply

chains	 are	 developing	 to	 serve	 Indian	 airlines,	 and	 what	 contractual	 arrangements	 are

available);	and	regulatory	compliance	frameworks	for	CORSIA	reporting	and	verification	under

India's	national	 implementing	regulations	 (being	developed	by	the	Ministry	of	Civil	Aviation	 in

coordination	with	MoEFCC	and	ICAO).

4.2	Sustainable	Aviation	Fuel:	India's	Policy	and	Market	Development

Sustainable	Aviation	Fuel	—	alternative	aviation	fuels	(biofuels,	synthetic	fuels,	and	alcohol-to-jet



fuels)	 that	have	significantly	 lower	 lifecycle	carbon	emissions	than	conventional	kerosene	—	is

the	 aviation	 industry's	 primary	 technological	 pathway	 to	 meeting	 its	 long-term	 net-zero

emissions	commitment.	 India's	SAF	policy	 is	at	an	early	stage	of	development:	 the	Ministry	of

Petroleum	 and	 Natural	 Gas	 is	 coordinating	 with	 MOCA	 and	 MNRE	 (Ministry	 of	 New	 and

Renewable	Energy)	on	a	national	SAF	development	policy,	and	DGCA	has	issued	guidance	on	the

airworthiness	 approval	 process	 for	 SAF	 use	 in	 Indian-registered	 aircraft	 (SAF	 blended	 with

conventional	 Jet	 A-1	 at	 up	 to	 50%	 blend	 has	 received	 ASTM	 and	 OEM	 approvals	 that	 DGCA

validates	 for	 Indian	 operations).	 Commercial	 SAF	 availability	 at	 Indian	 airports	 is	 currently

limited	 —	 IndiGo	 and	 Air	 India	 have	 conducted	 SAF	 trial	 flights,	 but	 SAF	 at	 scale	 requires

domestic	production	capacity	(from	agricultural	waste	feedstocks,	sustainable	forest	biomass,	or

power-to-liquid	 pathways)	 that	 India	 does	 not	 yet	 have.	 The	 legal	 framework	 for	 SAF

incentivisation	 —	 including	 custom	 duty	 exemptions	 for	 SAF	 feedstocks	 and	 production

intermediates,	GST	treatment	of	SAF	(which	should	be	aligned	with	the	5%	rate	for	aviation	fuel

to	avoid	the	18%	standard	rate	for	"other	fuels"),	and	the	regulatory	approval	pathway	for	new

SAF	production	pathways	—	is	currently	fragmented	across	multiple	government	agencies.	For

investors	 considering	 India	 SAF	 production	 projects,	 the	 combined	 commercial	 opportunity

(large	and	growing	Indian	aviation	market	with	near-zero	domestic	SAF	supply,	creating	a	first-

mover	 premium	 for	 domestic	 SAF	 producers)	 and	 the	 policy	 development	 opportunity	 (early

engagement	 with	 MOCA,	 Ministry	 of	 Petroleum,	 and	 MNRE	 to	 shape	 the	 SAF	 incentive

framework)	represents	a	high-value	strategic	legal	advisory	engagement.



C H A P T E R 	 F I V E

Future	Aviation:	Autonomous	Flight,	Digital
Transformation	and	Space	Interface
Autonomous	Aircraft	Certification,	AI	in	Aviation	Safety,	Space-Aviation	Interface,	Sub-Orbital	Flights	and

India's	Digital	Aviation	Infrastructure

5.1	Autonomous	Aviation:	The	Certification	Frontier

Autonomous	aircraft	—	systems	capable	of	conducting	commercial	flights	without	a	human	pilot

in	command,	operating	instead	under	AI-managed	flight	control	and	decision-making	systems	—

represent	the	ultimate	frontier	of	aviation	technology	and	regulatory	challenge.	The	progression

toward	 aviation	 autonomy	 follows	 a	 gradual	 path:	 increasing	 levels	 of	 automation	 (autopilot,

auto-throttle,	autoland,	flight	envelope	protection)	are	already	standard	on	commercial	aircraft;

the	 next	 stage	 is	 single-pilot	 operations	 for	 long-haul	 cargo	 flights	 (already	 in	 advanced

certification	 development	 by	manufacturers	 and	 under	 regulatory	 framework	 development	 by

EASA	and	 the	FAA);	 followed	by	 single-pilot	 commercial	 passenger	 operations;	 and	ultimately

fully	 autonomous	 operations	 without	 any	 crew.	 Each	 step	 in	 this	 progression	 requires	 new

regulatory	frameworks	that	address:	the	safety	case	for	removing	or	reducing	the	pilot	oversight

that	 has	 been	 the	 cornerstone	 of	 aviation	 safety	 since	 the	 Wright	 brothers;	 the	 liability

framework	 for	 accidents	 in	 autonomous	 operations	 (where	 the	 conventional	 pilot	 error/airline

negligence	 framework	 must	 be	 replaced	 by	 product	 liability	 and	 algorithmic	 responsibility

frameworks);	 the	 insurance	 framework	 for	 autonomous	 flight	 risks;	 and	 the	 air	 traffic

management	 interface	 (how	 automated	 aircraft	 communicate	with	 ATC	 and	 other	 traffic,	 and

how	ATC	services	adapt	to	handle	mixed	manned/unmanned	traffic	in	the	same	airspace).	India's

engagement	with	the	autonomous	aviation	regulatory	challenge	 is	at	an	early	stage	—	DGCA's

existing	regulatory	framework	is	built	entirely	around	the	assumption	of	a	human	pilot,	and	the

development	 of	 an	 India-specific	 autonomous	 aviation	 framework	 will	 require	 significant

regulatory	 investment	 and	 international	 collaboration.	 For	 premium	 aviation	 counsel,	 the

autonomous	 aviation	 regulatory	 frontier	 is	 one	 of	 the	 most	 intellectually	 demanding	 and

commercially	significant	emerging	practice	areas	—	advising	clients	on	the	regulatory	pathway,

liability	implications,	and	commercial	structuring	of	autonomous	aviation	ventures	requires	the

combination	of	deep	aviation	law	knowledge	and	forward-looking	technology	law	expertise	that

characterises	the	highest-value	aviation	advisory	practice.

5.2	Space-Aviation	Interface:	IN-SPACe	and	the	Sub-Orbital	Frontier

The	India	Space	Policy	2023	—	which	establishes	 IN-SPACe	(Indian	National	Space	Promotion

and	 Authorisation	 Centre)	 as	 the	 regulatory	 authority	 for	 India's	 commercial	 space	 sector	—



creates	a	new	dimension	of	interface	between	India's	civil	aviation	framework	(governed	by	the

Aircraft	 Act	 and	 DGCA)	 and	 its	 emerging	 commercial	 space	 law	 framework.	 The	 airspace

dimension	 of	 this	 interface	 arises	 because:	 launch	 vehicles	 must	 transit	 the	 troposphere	 and

stratosphere	 (where	 civil	 aviation	 operates)	 on	 their	 way	 to	 space;	 re-entry	 vehicles	 descend

through	 the	 same	 airspace	 on	 their	 return;	 and	 sub-orbital	 vehicles	 (which	 reach	 space	 but

return	 to	Earth	within	a	single	orbit)	operate	 in	 the	airspace/space	boundary	zone	 throughout

their	 flight.	 The	 current	 legal	 framework	 addresses	 this	 interface	 only	 partially:	 DGCA	 is

responsible	 for	 regulating	 any	 "aircraft"	 (which	 includes	 rockets	 and	 spacecraft	 under	 certain

definitions)	 that	 operates	 in	 Indian	 airspace,	 while	 IN-SPACe	 is	 responsible	 for	 authorising

launches	from	Indian	spaceports.	The	coordination	between	DGCA	and	IN-SPACe	—	developed

through	inter-agency	MoUs	and	the	airspace	reservation	procedures	used	for	launch	windows	—

is	 the	 current	mechanism	 for	managing	 the	 space-aviation	 interface,	 but	 the	 rapid	 growth	 of

India's	 commercial	 space	 sector	 (with	 multiple	 commercial	 launch	 providers	 —	 ISRO's

commercial	 arm	NewSpace	 India	 Limited,	 Skyroot	 Aerospace,	 Agnikul	 Cosmos,	 and	 others	—

planning	 frequent	 launches)	 will	 require	 a	 more	 systematic	 legal	 framework	 for	 airspace

reservation,	 ATC-launch	 coordination,	 and	 liability	 for	 third-party	 damage	 from	 re-entering

space	 vehicles.	 For	 premium	 counsel	 advising	 space	 industry	 clients	 on	 their	 interface	 with

India's	 aviation	 regulatory	 framework,	 the	 IN-SPACe-DGCA	 coordination	 mechanism	 and	 the

developing	commercial	space	law	framework	are	the	critical	regulatory	interfaces	that	must	be

understood	and	actively	managed.

5.3	Digital	Aviation	Infrastructure:	GAGAN,	VDGS	and	ATM	Modernisation

India's	 aviation	 digital	 infrastructure	—	 the	 systems	 that	 underpin	 safe	 and	 efficient	 airspace

management	across	the	country	—	encompasses	a	range	of	technology	platforms	that	are	central

to	 the	 future	 capacity	 and	 safety	performance	of	 the	aviation	 sector.	GAGAN	 (GPS	Aided	Geo

Augmented	Navigation)	—	India's	satellite-based	augmentation	system,	developed	jointly	by	AAI

and	 ISRO	 and	 certified	 by	 DGCA	 for	 CAT-I	 precision	 approach	 operations	 —	 provides	 GPS

accuracy	enhancement	that	enables	precision	approaches	at	Indian	airports	without	the	ground-

based	ILS	infrastructure	that	is	expensive	to	install	and	maintain	at	smaller	airports.	GAGAN's

availability	 and	 integrity	 performance	 directly	 determines	 the	 number	 of	 airports	 where	 low-

visibility	precision	approaches	can	be	conducted	—	expanding	connectivity	 in	adverse	weather

conditions,	 particularly	 at	 Himalayan	 airports	 where	mountainous	 terrain	makes	 conventional

approach	 procedures	 challenging.	 The	 Advanced	 Air	 Traffic	Management	 System	 (AATMS)	—

being	 implemented	 by	 AAI	 at	 the	 four	major	 FIR	 area	 control	 centres	—	will	 replace	 ageing

radar	 processing	 and	 display	 systems	with	 integrated	 digital	 platforms	 that	 provide	 seamless

surveillance	 data	 fusion	 (from	 primary	 radar,	 secondary	 radar,	 ADS-B,	 and	 MLAT	 systems),

automated	 conflict	 detection,	 and	digital	 coordination	between	 adjacent	 control	 positions.	 For

premium	aviation	counsel	advising	technology	companies	seeking	to	supply	systems	to	AAI	and

DGCA	 for	 digital	 aviation	 infrastructure,	 the	 government	 procurement	 framework	 (under	 the



Government	e-Marketplace	and	the	DPIIT's	Make	 in	 India	defence	offset	policies	as	applied	to

aviation	systems),	the	intellectual	property	provisions	in	government	technology	contracts,	and

the	long-term	support	and	maintenance	obligations	of	complex	aviation	system	contracts	are	the

key	legal	dimensions	of	high-value	aviation	technology	transactions.

Booklet	VI	Key	Takeaways:	Emerging	aviation	—	drones,	eVTOL,	MRO,	sustainable	aviation,

and	autonomous	flight	—	is	the	highest-growth	and	most	legally	dynamic	frontier	of	Indian

aviation	law.	The	Drone	Rules	2021's	NPNT-based	digital	governance	model	is	one	of	the	world's

most	technologically	sophisticated	approaches	to	drone	regulation.	eVTOL	certification,	vertiport

regulation,	and	urban	airspace	management	create	entirely	novel	legal	frameworks	that	do	not

yet	exist	in	India	and	require	proactive	counsel	engagement	with	the	policy	development	process.

India's	MRO	hub	aspiration	requires	continued	tax	reform	and	BASA	network	development.

CORSIA	obligations	will	create	significant	carbon	compliance	costs	for	Indian	international

carriers	from	2027.	Autonomous	aviation	and	the	space-aviation	interface	represent	the	long-

term	frontier	legal	challenges	that	will	define	the	next	generation	of	aviation	law	practice.	For

ultra-premium	clients,	engaging	aviation	counsel	who	are	simultaneously	expert	in	current

aviation	law	and	actively	shaping	the	emerging	regulatory	frameworks	is	a	competitive	advantage

that	translates	directly	into	earlier	market	access,	lower	regulatory	risk,	and	superior	commercial

outcomes.



E X T E N D E D 	 A N A L Y S I S

Emerging	Aviation:	Investment	Opportunities	and
Legal	Frontier
Aviation	Startup	Ecosystem,	Corporate	Drone	Fleet	Legal	Issues,	Vertiport	Transaction	Structuring,	SAF

Investment	and	Long-Term	Aviation	Policy

F.1	Aviation	Technology	Startups:	Legal	and	Regulatory	Framework

India's	aviation	technology	startup	ecosystem	—	encompassing	drone	manufacturing	companies,

aviation	software	developers,	MRO	technology	providers,	airport	retail	innovators,	and	aviation

data	analytics	businesses	—	has	attracted	significant	venture	capital	and	strategic	 investment,

driven	by	India's	large	aviation	market,	its	engineering	talent	pool,	and	the	government's	Make

in	 India	 incentives	 for	 aviation	 technology	 development.	 Legal	 practitioners	 advising	 aviation

technology	startups	must	navigate	a	complex	 intersection	of:	aviation	regulation	 (DGCA's	 type

certification	requirements	for	avionic	systems	and	software;	BCAS's	cybersecurity	requirements

for	 aviation	 IT	 systems;	 IATA's	 data	 sharing	 standards	 for	 airline	 operational	 systems);

technology	law	(DPDPA	2023's	data	protection	obligations	for	airlines'	passenger	data	systems;

IT	 Act	 provisions	 on	 electronic	 contracts	 and	 digital	 signatures	 in	 aviation	 transactions;

cybersecurity	obligations	under	CERT-In	Directions);	intellectual	property	law	(patent	protection

for	 novel	 drone	 designs	 and	 flight	 control	 algorithms;	 trade	 secret	 protection	 for	 proprietary

aviation	 analytics;	 software	 copyright	 for	 avionics	 firmware);	 and	 startup	 transaction	 law

(convertible	note	structuring;	ESOP	design	for	technical	aviation	talent;	SEBI's	startup	exception

for	 equity	 crowdfunding;	 and	 term	 sheet	 negotiation	 for	 Series	A	 and	B	 venture	 rounds).	 For

premium	 counsel	 advising	 aviation	 technology	 investors	 and	 startups,	 the	 dual	 regulatory

burden	—	compliance	with	DGCA's	aviation-specific	requirements	for	any	system	that	interfaces

with	 civil	 aviation	 operations,	 plus	 the	 general	 technology	 company	 regulatory	 framework	—

creates	a	compliance	overhead	that	must	be	carefully	managed	through	the	design	and	scaling

phases	to	prevent	regulatory	non-compliance	from	becoming	a	commercial	barrier	to	growth.

F.2	Corporate	Drone	Fleet	Management:	Legal	Framework

Large	 corporate	 users	 of	 drone	 services	 —	 infrastructure	 companies	 deploying	 drones	 for

powerline	and	pipeline	 inspection,	agricultural	enterprises	using	drones	 for	precision	 farming,

real	 estate	 companies	 using	 drones	 for	 site	 survey	 and	 construction	monitoring,	 and	 logistics

companies	developing	drone	delivery	capabilities	—	must	navigate	a	complex	 legal	 framework

that	 combines	Drone	Rules	2021	compliance	 (registration,	pilot	 certification,	NPNT	operation,

operational	 category	 requirements)	 with	 corporate	 governance	 obligations	 (health	 and	 safety

policy	 for	 drone	 operations;	 data	 protection	 for	 aerial	 surveillance;	 liability	 management	 for



drone	 accidents)	 and	 commercial	 contracting	 (drone	 service	 agreements	with	 operators;	 data

ownership	and	intellectual	property	provisions	for	survey	data;	insurance	for	hull	and	third-party

liability).	 The	 corporate	 drone	 operator's	 legal	 obligations	 under	 Drone	 Rules	 2021	 include:

obtaining	UIN	(Unique	Identification	Number)	registration	for	each	drone	in	the	corporate	fleet

above	the	Nano	category;	obtaining	Remote	Pilot	Certificates	for	all	employed	drone	operators

(or	contracting	with	certified	remote	pilots);	registering	as	a	Remote	Pilot	Training	Organisation

(RPTO)	if	training	is	conducted	in-house;	maintaining	a	digital	logbook	of	all	flights	(uploaded	to

the	Digital	Sky	Platform);	and	complying	with	the	airspace	zone	restrictions	of	 the	Digital	Sky

Platform	(which	requires	NPNT-compliant	hardware	for	any	flight	in	Yellow	or	Red	zones).	For

premium	 counsel	 advising	 corporate	 drone	 fleet	 operators,	 the	 annual	 compliance	 audit	 —

verifying	 UIN	 currency	 for	 all	 fleet	 aircraft,	 Remote	 Pilot	 Certificate	 currency	 for	 all	 pilots,

NPNT	software	version	compliance	 for	all	hardware,	 and	operational	 log	completeness	—	 is	a

fundamental	 risk	 management	 service	 that	 prevents	 inadvertent	 regulatory	 violations	 across

large	drone	fleets	managed	by	non-aviation-specialist	operations	teams.

F.3	Vertiport	Investment:	Transaction	Structuring	for	First	Movers

The	 early-stage	 investment	 in	 vertiport	 infrastructure	 —	 before	 India	 has	 a	 comprehensive

vertiport	 regulatory	 framework	 —	 requires	 innovative	 legal	 structuring	 that	 creates

commercially	 viable	 positions	 for	 first-mover	 investors	 while	 managing	 the	 regulatory

uncertainty	 inherent	 in	 an	 undeveloped	 framework.	 The	 most	 promising	 legal	 structures	 for

early	 vertiport	 investment	 include:	 "aerodrome	 development	 agreements"	 with	 AAI	 or	 with

private	airport	operators	(granting	rights	to	develop	and	operate	vertiport	infrastructure	within

existing	 airport	 perimeters,	 subject	 to	 DGCA	 aerodrome	 licensing	 when	 the	 regulatory

framework	 is	 established);	 "infrastructure	 development	 and	 management	 agreements"	 with

commercial	real	estate	developers	(for	non-airport	vertiport	sites	such	as	rooftop	installations	at

commercial	 buildings,	 subject	 to	 municipal	 building	 codes	 and	 eventual	 DGCA	 aerodrome

licensing);	and	"conditional	acquisition	agreements"	(under	which	vertiport	investors	acquire	or

option	specific	sites	subject	 to	conditions	 including	DGCA	regulatory	 framework	establishment

and	AAI	airspace	 integration	approval).	The	challenge	of	all	 these	structures	 is	 the	 regulatory

conditionality	 —	 the	 investor	 must	 commit	 capital	 before	 the	 regulatory	 framework	 exists,

accepting	 the	 risk	 that	 the	 framework,	 when	 established,	 imposes	 conditions	 that	 render	 the

planned	vertiport	non-viable	(for	instance,	height	restrictions	that	cannot	be	met	at	the	chosen

site,	 or	 airspace	 integration	 requirements	 that	 are	 impossible	 without	 major	 infrastructure

modification).	 Premium	 aviation	 counsel	 advising	 vertiport	 investors	must	 provide:	 regulatory

risk	 analysis	 (assessing	 the	 likelihood	 of	 different	 regulatory	 outcomes	 based	 on	 DGCA's

consultation	papers	and	international	frameworks);	structuring	advice	(creating	deal	structures

that	preserve	the	investor's	downside	protection	if	regulatory	conditions	are	unfavourable);	and

policy	 engagement	 strategy	 (participating	 in	 DGCA's	 regulatory	 development	 process	 to

advocate	for	frameworks	that	accommodate	the	investor's	planned	infrastructure).



F.4	India's	Aviation	Policy	Horizon:	2030	and	Beyond

India's	aviation	sector	is	projected	to	become	the	third-largest	globally	by	2030	—	with	over	300

million	annual	passengers,	2,000+	aircraft	in	commercial	service,	and	airport	capacity	that	must

more	 than	 double	 from	 current	 levels	 to	 accommodate	 this	 growth.	 The	 legal	 and	 regulatory

framework	 for	 achieving	 this	 vision	 must	 address:	 the	 Civil	 Aviation	 Authority	 of	 India

transformation	 (converting	DGCA	 from	a	government	department	 to	 an	 independent	 authority

with	 the	 financial	 and	 operational	 independence	 to	 provide	 world-class	 safety	 regulation	 at

scale);	 the	 development	 of	 India's	 aircraft	 finance	 industry	 (building	 the	 domestic	 lessor,

insurance,	 and	 legal	 infrastructure	 at	 GIFT	 City	 to	 reduce	 India's	 dependence	 on	 Irish	 and

offshore	aircraft	 financing);	 the	comprehensive	 regulatory	 framework	 for	autonomous	aircraft,

eVTOL,	 and	 advanced	 air	 mobility	 (creating	 the	 type	 certification,	 operations,	 and	 airspace

management	framework	for	the	next	generation	of	aviation	technology);	the	sustainable	aviation

transition	 (national	 SAF	 production	 policy,	 CORSIA	 compliance	 infrastructure,	 and	 carbon

pricing	 frameworks	 for	 aviation's	 climate	 responsibilities);	 and	 the	 digital	 aviation

transformation	(AI-enhanced	ATC,	performance-based	navigation,	satellite-based	communication

and	 surveillance,	 and	 data-driven	 safety	 management	 across	 the	 aviation	 ecosystem).	 For

premium	 aviation	 counsel	 advising	 clients	 who	 will	 shape	 India's	 aviation	 future	 —	 airlines

planning	 500-aircraft	 fleets,	 manufacturers	 seeking	 Indian	 type	 validation,	 technology

companies	developing	next-generation	aviation	systems,	and	investors	funding	the	infrastructure

—	 understanding	 this	 comprehensive	 policy	 horizon	 and	 advising	 on	 the	 regulatory	 pathways

within	 it	 is	 the	highest-value	advisory	service	 in	 the	Indian	aviation	 legal	market.	The	aviation

legal	practitioner	who	combines	deep	current	framework	knowledge	with	forward-looking	policy

engagement	—	shaping	the	regulations	that	will	govern	the	next	generation	of	aviation	activity

before	they	are	finalised	—	provides	competitive	advantage	that	translates	directly	into	superior

commercial	outcomes	for	sophisticated	aviation	sector	clients.

Booklet	VI	—	Complete	Summary:	Emerging	aviation	law	—	encompassing	drones,	eVTOL,

UAM,	MRO,	sustainable	aviation,	and	autonomous	flight	—	is	simultaneously	the	most	technically

challenging	and	commercially	exciting	frontier	of	Indian	aviation	law.	The	Drone	Rules	2021's

sophisticated	regulatory	framework	has	created	a	large	and	growing	commercial	drone	industry

that	generates	complex	legal	needs	across	product	liability,	IP,	data	governance,	and	commercial

contracting.	eVTOL	and	vertiport	investment	are	at	the	regulatory	frontier	—	requiring	innovative

transaction	structuring	to	manage	the	risk	of	investing	ahead	of	a	formal	regulatory	framework.

India's	CORSIA	obligations	from	2027	and	SAF	policy	development	will	create	significant	new

compliance	and	investment	advisory	opportunities.	The	long-term	aviation	policy	vision	—	India

as	a	top-three	global	aviation	market	—	creates	a	generation-defining	advisory	opportunity	for

premium	aviation	counsel	who	combine	regulatory	mastery	with	commercial	innovation	to	serve

the	clients	shaping	India's	aviation	future.


