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India's Economic Growth and the Significance of
— )N Maritime Domain
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Indlan GDP GDP Growth GDP Target
World’s 4th largest economy projected 6.3-6.7% annual growth IMF projects India will surpass Germany by
through coming years 2028, becoming the world’s 3rd largest
economy
The 0 0 Maritime sector
Maritime 95% 70% contributes to 4-
sector eCe Trade by 5% of the GDP
Volume Value
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Indian Ports in Global

top 30 Ports (Mundra &

Visakhapatnam), 2023

(No Indian Port in
Top 30 in 2015)

1 6th

Largest ship building
sector globally with
rapid capability
expansion,2024

(23 Rank in 2016)

Global Competitiveness

09 days

TAT ahead of many
leading maritime
nations (JNPA),2022

(4 days in 2015)

41!

Rank in World
Competitiveness
Index, 2025

(71t Rank in FY 2015)

Top 3
In trained manpower,

2025 with >3.2 Lakh Indian
Seafarers

(1.2 lakh Seafarers in
2014)

14th

Rank in Liner Shipping
Connectivity Index, 2024

(30t Rank in 2014)
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2nd
Rank in global ship
recycling, 2024

(3@ rank in 2017)

38th

Rank in Logistics

Performance Index,
2023

(54th Rank-in 2014)



Contribution of the Blue Economy

Towards Viksit Bharat 2047

India and its Blue Economy India’s Infrastructure Leverages
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By trade volume By trade value

India has 1,520+ merchant
vessels with 13 mn+ GT
capacity

India ranks 18" globally in
flag registration and 19" |
globally in carrying capacity

___________________________________________________________

12 200+ 11,098 km

: , Total length of India’s
Major Ports Non-major Ports :
coastline

India is emerging as the leader of the Blue Economy
in the world with multiple initiatives focusing on
infrastructure, business and the overall economy

Policy reforms driving EoDB,
modern infrastructure and
multi-modal logistics

Port-led Ports for
Development Prosperity

__________________________________________________________________________________________________



VISION 2047

Maritime India Vision (MIV) 2030

* Position India Globally in the Top 10 Shipbuilding, repair nations (from 30k GT to 500k + GT.
* Renewable Energy Share at Major Ports : >60%

* Promote Waste to Wealth through ship recycling. India from #2 to #1 ship recycling nation.
* Encourage green belt development (plantations) : Atleast 33% of port area

* Investment: INR 20,000+ Crores

* Employment Generation: 1,00,000+ additional jobs (direct and indirect)

el Maritime Amrit Kaal Vision 2047

* Advanced phase targeting Top 5 global position in shipbuilding and maintaining 1 position
in ship recycling

* Carbon neutral ports (green fuel, electrification, SPS). = 60 % renewable-energy share,
create hydrogen hubs, emission & resource monitoring toolkits for ports.

* Promote Alternate/ Green Fuels, Bunkering infrastructure, green framework for terminal
operations, introduce incentives in port duties for low emission vessels.

» 300+ Strategic Initiatives across 11 key maritime areas
* Financial Assistance: 20-30% assistance for green vessels (including retrofitting)




N Mercantile Marine Legislation
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Progressive policies and modernized regulations create an enabling environment for
investment, ease of doing business, and global competitiveness.

Merchant Shipping Act, 2025 - Modernizes maritime regulations by broadening the
definition of vessels, easing ownership norms, and aligning India’s shipping framework
with global standards, thereby strengthening maritime capabilities.

Indian Ports Act, 2025 - Replaces the century-old 1908 Act, introducing a modern
regulatory framework for port operations, management, and environmental safeguards.
It ensures tariff transparency and mandates pollution control and disaster
management plans at ports.

Coastal Shipping Act, 2025 - Enhances the role of coastal and inland shipping,
promoting efficient use of waterways as a sustainable, cost-effective transport mode
that reduces logistics costs and congestion.

Bill of Ladings Act, 2025 - Establishes a modern legal framework for electronic and
physical bills of lading, enhancing transparency, traceability, and security in maritime The Merchant Shipping Act 2025 &

trade documentation. Coastal Shipping Act 2025 into

Carriage of Goods by Sea Act, 2025 — Updates liability and carriage rules to align with force wef. March 15, 2026
international conventions, ensuring fair, efficient, and standardized practices for
transporting goods by sea.




Two Pillars of Maritime Transformation

Technology & Sustainability

Technology Integration - Digital Platforms

1.

2.

w
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Flagship platforms: e-Samudra, SAGAR SETU, Maritime Single
Window (MSW).

e-Samudra integrates 60+ maritime services (MTO registration,
shipbuilding aid).

Al-powered exams & simulations for seafarer training.
Real-time vessel/cargo monitoring via Command & Control
Centre.

Digital Centre of Excellence (DCoE) promotes Al, loT, blockchain.

Reduced cargo dwell time; enhanced port efficiency.
Swachh Sagar Portal

Sustainability Initiatives - Green Shipping Agenda

1.

2.
3.

Targets: 500 GW non-fossil energy (2030), 1 billion-ton carbon
cut, net-zero by 2070.

Policies encourage LNG, green hydrogen, biofuel vessels.
Mandates shore power, waste, and renewable port integration.

Sustainability Initiatives - Key Programmes

1.

2.
3.

Harit Sagar Guidelines support 100% renewable energy, Al/loT
logistics in ports.

Green Tug Transition: 50% hybrid/electric tugs by 2030.

Green hydrogen plant at Deendayal Port scaling to 10 MW; 5
million tonnes by 2030 goal.

INDIA'S MARITIME
TECHNOLOGY

TRANSFORMATION IN 2025
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Beyond Decarbonization:
Emerging Environmental Priorities in Shipping

The maritime sector is steadily moving towards
sustainable and responsible growth

While decarbonisation remains a key focus, non-
emission environmental impacts are now gaining
attention

Underwater Radiated Noise (URN) has emerged as a
critical concern

With global shipping increasing at a steady pace,
underwater noise levels are rising across ocean
regions

In the absence of mitigation measures, this will continue to
impact marine ecosystems and ocean soundscapes

“Addressing underwater noise is essential for achieving holistic maritime sustainability”
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,° What is URN?
 Sound generated by ships and maritime activities beneath the
water surface

Primary Sources:

* Propeller cavitation

* Engine and onboard machinery vibrations
* Hydrodynamic flow around the hull

Key Characteristics:

* Predominantly low-frequency noise

* Travels efficiently over long distances underwater

* Intensifies with increasing vessel size and traffic density

Contribution from Commercial Shipping:

* Large vessels are the dominant source of background ocean
noise

* Typicalsource levels range between 180-190 dB (re 1 yPa @ 1m)
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~ ~ Impacton Marine Ecosystems and Global Sustainability

—— =
— SDG Relevance =
e ~q The SDGs provide the global framework to integrate
/ \\ ocean sustainability and responsible maritime practices
/ Why URN Matters? \ ]
/ \ SDG 14 - Life Below Water [/ S
| A Growing but Invisible Challenge | Protection of mari'ne biodiversity and e.cos'ystems.
I Underwater noise is increasing with global shipping ! Reduction of underwater noise impacts
I .. .l ey |
| activity. Often unaddressed due to lack of visibility and I )
I awareness I SDG 13 - Climate Action
I DirectImpact on Marine Life 1 @ Supports broader environmental sustainability in
I Interferes with communication, navigation and breeding I shipping. Complements decarbonization efforts
: Affects whales, dolphins, fish and other marine species :
| Overlap with Biological Sound Systems I SDG 9 - Industry, Innovation & Infrastructure (oot
I Shipping noise overlaps with natural frequency ranges | Development of quieter ship designs and
I Disrupts critical life functions of marine organisms I technologies. Sustainable maritime infrastructure &
: Emerging Global Focus Area :
I Recogn.lsed by ' IMQ . through dedlcajce.zd ggldellnes I i SDG 5 - Gender Equality
1 Increasing attentlorj in international maritime discourse | Inclusive capacity building and participation
: Ne.ed for.Ealjly Af:t'on ] ) o : g under global initiatives like GloNoise
\ Rising shipping intensity will further amplify impacts ’| o
\\ Zl(:\(ﬂ):;ysten:nlt;gaar‘;lzge is essential to prevent long-term /I SDG 17-.Partnerships for the Goals 17 iniecons
\ y Global collaboration through IMO, UNDP, GEF @
N S e e e - - and partner countries
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GloLitter

partnerships

Asia, Caritbean, Latin America, Pacific and Affica.

Cobrtia, Exat

Nicaragua Panama, Peny, Phiigies, Senegd)
iLanka, Sobmon sands, Sutan, Ued Republc
ofTarzaria, Thaland, Timor-Lese, Togo, knga
avitan

@ TOTAL NOK 40 million (about USS 45 milion)

Norwegian Agency for Development
PONOR Cooperation (Norad)

IMPLEMENTING

iy The Food and Agrulure Orgenizaton FAO)

PROJECT .
PATTYSIT 2020 - June 2024

wessE/ [
CONTACT Giolitter@imo.org

PR ood nd Agicature
arHE 8 organizatonof the
e United Kations

Reducing

sea-based marine

plastic litter

GlolLitter :

Tackling Plastics and

Marine Litter

IMO Led Projects

Islands and Sri Lanka

| India, Malaysia and South Africa

7.15 Million USD

Norwegian Ministry of Climate
and Environment

2019-2022

greenvoyage2050.imo.org

org

According to the Fourth IMO GHG Study 2020,
CO; emissions from shipping account for
approximately 2.89% of global anthropogenic
emissions, and if left unchecked, could rise

significantly in the future. In 2018, IMO adopted
the Initial IMO Strategy on reduction of GHG
emissions from ships confirming IMO's
commitment to reducing GHG emissions from
international shipping and, as a matter of
urgency, to phasing them out as soon as possible.

INTERNATIONAL
MARITIME
ORGANIZATION

| Azerbaijan, Belize,
Cook Istands, Ecuador, Kenya, Solomon

China, Georgia

Supporting

~ shipping’s transition

towards a low

Supporting effective implementation of the

Initial IMO GHG Strategy and in particular,

providing support to developing countries in

their efforts to reduce GHG emissions from

ships, through enhancing government and port

management capacities to:

+ Undertake legal and policy reforms to
effectively implement MARPOL Annex V.

+ Develop National Action Plans (NAPs) to
address GHG emissions from ships.
Catalyze private sector partnerships.

Deliver pilot demonstration projects to
facilitate technology uptake.

carbon future

¥ High level commitment secured from all
participating countries to progress on
activities in their tailored workplans.

v/ Development of global capacity-building
tools and training material to support
decarbonization efforts.

¥ Initial dialogue with IFI's and other
strategic partners to support pilot project
implementation and other outputs.

v/ Reestablishment of the Low Carbon GIA
under GreenVoyage2050, a public-private
partnership to support low carbon shipping.

Green Voyage 2050 :
Advancing IMO GHG

Reduction Strategies
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GloNessise

artnership

Reducing underwater radiated noise
fo protect marine life

The GloNolise Partnership helps drive action on

the implementation of the IMO Revised guidelines
for the reduction of underwater radiated noise from
shipping to address adverse impacts on marine lite
(MEPC.1/Circ.906/ReVv.1).

Lead Pilot Countries: Twinning Cotntriass
Argentina
Chile
>sta Rica
Inclia
South Africa
Trinidad and Tobago

INTERNATIONAL
MARITIVE
ORGANIZATION

gef

GloNoise :
Reducing Underwater

Radiated Noise Pollution

11
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.." Global Partnership for Mitigation  of \‘. ! \‘.
t Underwater Noise from Shipping (GloNoise) | i Key Focus Areas: i
i Led by International Maritime Organization | i i
i (IMO) in collaboration with UNDP & Global i i + Capacity building and training i
i Environment Facility (GEF) i i + Data generation and policy support i
i Supports implementation of IMO URN i i+ Adoption of mitigation technologies i
i Guidelines (MEPC.1/Circ.906) i i+ Development of practical implementation |
i Aims to reduce underwater noise and its | i tools i
\ impact on marine life l \ /,'
______________________________________________ szr_t_'ltz@bie________________________________________.
/ Global Participation / Y

9 participating countries under the initiative

Lead Pilot Countries:
Argentina, Chile, Costa Rica, India, South
Africa, Trinidad & Tobago

Twinning Countries:
Georgia, Madagascar, Malaysia /

o
[ S ——

-

----------------------------------------------------
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India’s Leadership

* India is a Lead Pilot Country under
GloNoise.

* Actively driving capacity building and
implementation efforts.

* Hosting URN Toolkit Workshop — Mumbai
(April 2026)

----------------------------------------------------



URN Toolkit and India Workshop

From Knowledge to Implementation

Underwater Radiated Noise (URN) Toolkit
Interactive online platform and knowledge hub
for URN management
Supports stakeholders in:

Understanding URN fundamentals
Assessing noise impacts
Implementing mitigation measures

Structured Learning and Tools

Three-level learning pathway:
Level 1: Foundations of URN
Level 2: Basic assessment (RAINDROP Lite)
Level 3: Advanced assessment (RAINDROP)

Enables:
Noise modelling and risk assessment
Policy development and national planning
Capacity building across maritime
stakeholders

\

\
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
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India URN Toolkit Workshop

URN fundamentals and IMO guidelines
Toolkit walkthrough and application
Hands-on training using RAINDROP tools

Key components:
Demonstration of tools and outputs
Data inputs and modelling approaches
Country-level use case applications

Outcome

Strengthening national capability for
assessment and management

Supporting effective implementation of
guidelines

URN

IMO



25 Green Shipping Initiatives (a);

NPSC metrics include Green Port Structured Roadmap for decarbonization
Index (GPI), Port Readiness Level . NGSP

7 Pillars

(PRL), Smart Port Shore Power
Index (SPSPI), Environmental
Ship Index (ESI), and GHG

Emissions Inventory to benchmark

National Port Guidelines for LNG, Biofuels,

Sustainability
Council
(NPSC)

Alternate Fuel

o Methanol, Ammonia
Transition

sustainability and readiness of

. National Green
Indian ports Shipping Policy

Structure to rate ships on their

With the Hong Kong SlusJailjlabiIi:y
ndexing o

Ships

Ship
Recycling

environmental performance, linked

Convention now in force, India

leads globally with 115

to age norms.

compliant yards at Alang.

Shore Power

(OPS) Use of clean shore electricity by ships while

berthed at port, reducing fuel combustion &

emissions. 14



'i’;# 14 - 15 January 2026, India Habitat Centre (Hybrid)
s T T T T T ST TSRS -~

|

N\

Maritime INDIA @ Net Zero

Maritime INDIA @ Net Zero was jointly organised by the Directorate\
General of Shipping (DGS) and NCoEGPS at TERI as a high-level
multi-ministerial action plan and governance workshop to
translate the National Green Shipping Policy (NGSP) vision into
phased, implementation-ready national pathways aligned with
India’s climate commitments.

- s - - - - -
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Way Forward \
. : . I MARITIME INDIA=
* Conduct focused stakeholder webinars to validate priority : @NET ZERO ———
actions and implementation sequencing I
* Undertake inter-ministerial consultations to finalise roles, I
. . . . . |
timelines and coordination mechanism | 22 | THE ENERGY AND
* Final submission of cor.lsoli.dated roadmap and action matrix | RESOURCES INSTITUTE
to NITI Aayog for strategic guidance and national rollout /’ Creating Innovative Solutions for o Sustainable Future

15



C 7 PILLARS TOWARDS A NET ZERO MARITIME INDIA )

@ GREEN SHIPS

Lifecycle-based decarbonization of India's
fleet through energy-efficient, fuel-flexible
and low-to zero-emission vessels,
supported by green ship certification and
lifecycle emissions accounting.

@ cRreeN PORTS

Port-led decarbonisation by integrating
clean energy, electrification and
efficient operations, positioning

Indian ports as competitive,
low-carbon logistics gateways.

1M A
\ 2

De-risking maritime decarbonisation by
mobilising affordable, long-term capital
through blended finance, risk-sharing
instruments and ESG-aligned
investment frameworks.

TOWARDS

NET ZERO

MARITIME INDIA

GREEN SKILL DEVELOPMENT

& CAPACITY BUILDINC
Preparing the maritime workforce and institutions
for new fuels, technologies and regulatory
requirements, ensuring a just, inclusive
and execution-ready transition.

@ GREEN FUELS

A safe, phased and technology-neutral
transition to alternative marine fuels,
guided by lifecycle performance,
bunkering safety and infrastructure
readiness.

@ GREEN SHIP RECYCLING

Advancing safe, environmentally

sound and circular ship recycling
aligned with the Hong Kong Convention,
strengthening worker safety, material
recovery and digital transparency.

& INNOVATION
Accelerating adoption and indigenisation
of advanced maritime technologies
through digitalisation, pilot projects
and innovation sandboxes to enhance
efficiency, safety and competitiveness.




CURRENT USE:
Operational for select
indian coastal & LNG

carriers, IGF Code compliant

INFRASTRUCTURE:
LNG terminals at Dahe;j,
Hazira, Kochl, feasibility for
bunkering at JNPA

MARITIME ROLE:
Transition fuill till 2035
under IMO GHG transition

LIMITATION:
Methane slip & future
carbon costs reduce long
term advantage

Saaar 68

MARINE TRIALS:
Successfully tested on
marine ongines

BIOREFINE & BLEND
PROCESS

{
DLMID-IN &
DROP-IN BLENDS

ADVANTAGE:
Short-term compliance
option for indian fleet
under CllI/GHG without
retrofits

or

AMMONIA

EXPORT POSITIONING:
Kandla to produce green
ammonia (L&T + Itochu JV)
for Singapore bunkering

MARITIME USE:
Target feet for deep-sea
vessels (tankers, bulk
carriers) post-2035

CHALLENGES:
High toxicity, safety
standards, crew training,
IMO safety code under
development

STRATEGIC ROLE
India positioning as future
fuel experter, not just
consumer

s @4

METHANOL

MARINE USE:
Dual-fual methanol engines
ordered by global majors

BREAKTHROUGH:
India's first Green Methanol
Bunkering Hull under
construction at VOC Port
(Tuticorin) - 750 m?
terminal (SOPAN Group)

PRODUCTION SHIFT
India transifioning from
coal-based brown methanol
to green methanal
(hydrogen + CO, capture)

MARITIME SUITABILITY
Engine-ready (Maersk, MAN
ES technology) - early
adopter fuel under IMO

= =5

\N'IS
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HYDROGEN

PORT PILOT:
VOC Port launched India’s
first Green Hydrogen Pilot
Plant (5 Sep 2025)

USE IN MARITIME
Not direct - used to
produce ammonia/methanol
as bunkering fusts

INFRASTRUCTURE NEED:
Electrolysers, liquefaction,
port pipelines

LONG-TERM ROLE:
Backbone foel for synthetic
maritime fuels, export
market focus

iy
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=) Bunkering Destination
From energy importer to future maritime fuel hub

* Long coastline with major ports on
* Abundant renewable energy for green

e Cost advantage in solar + wind

India as a Net Green Energy Exporter &

Strategic Advantage A
East-West shipping lanes

hydrogen, ammonia, methanol

L ———

Fuel Export Readiness
* Green Ammonia : Kandla supply to
Singapore (L&T-Itochu JV)

I

i

i * Dedicated
!

i

i *» Green Methanol : VOC Port
!

]

]

]

1

|

\

Upcoming

bunkering hub under development Corridors:

* Hydrogen Derivatives : Mission to

i ———————— -
o

Port Infrastructure Transformation

Green Bunkering

Terminals (VOC Port, Kandla, JNPA)

Green Shipping

Tuticorin - Kandla -

Singapore — Rotterdam

production, lowering fuel export o . * Integration of renewable power,
. export through maritime corridors
price ,, . J . storage & safety systems
4 N Policy Backi h
I . . . I olicy Backin
! Economic & Diplomatic Impact Lo y .g i
I« Reduces dependency on oilimports P Supported = by ~ National  Green :
L pe s Ry OO e, || Hydrogen Mission & NGSP :
° 1 1
! oSl |ons. n.la G.IS uet supplier to ! | * Incentivized by Harit Sagar & MIV !
I global shipping lines . 2030 i
1 . eg e . 1 1 1
i ZThsnfgs Thalr't”ge |r}11f.luence under i 1+ Aligned with Make in India & Energy 1
! obal south leadership E ! Security Vision 2047 E

Indi

S ———————————————— -

S ———————————————— -

a is not just preparing for Green Fuels —
itis preparing to Fuel The World.
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=7 IMO - DNV Study on Alternative Maritime Fuels L6V )
REENVOYAGE [%ﬁ@%
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What the Study Examines

Joint analytical study by DNV in collaboration
with IMO, undertaken with DGS and MoPSW
Assesses potential demand, pricing and
competitiveness of alternative marine fuels in
India

Uses vessel traffic data, route analysis and
port-call patterns to assess realistic bunkering
behaviour

Evaluates alternative fuels through a
delivered-cost and total-voyage-cost lens,
not fuel availability alone

Anchored in India’s port ecosystem, rather

Y s S o O S S S S S S S e e e e e
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Why the Findings Matter for India T
Confirms that credible near-term demand
lies with cargo-calling vessels, not passing
traffic
Identifies container shipping as the most

predictable and scalable early adopter
segment
Shows that price competitiveness,

operational reliability and approval clarity
determine bunkering decisions

Highlights India’s opportunity to build
clustered, multi-port bunkering hubs, rather
than isolated pilots

Provides an evidence base to prioritise ports,
fuels and pilots under upcoming NGSP and

Y s S S S S S S S S S S e e e e

: : : : : /
than theoretical diversion of passing traffic y \
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Collaboration with DMA & Maersk Mc-Kinney Mgaller Centre for
Zero Carbon Shipping

India Green Shipping Corridors - Pre-Feasibility Study

G EEE I EEE EE B B S B B B B B B B B B B B e e oy

What the Study Examines

|dentification & ranking of potential Green
Shipping Corridors in India

Assessment of:
Alternative fuel
chains

Port readiness & bunkering infrastructure
Cargo flows & vessel characteristics

availability & supply

Regulatory ecosystem & transition
pathways
Based on data-driven analysis and
stakeholder consultations

7’
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Strategic Benefits for India

Enables early-stage deployment of green
fuels & technologies

Supports development of domestic green fuel
supply chains

Positions India as a key hub on global green
shipping routes
Drives investment,
business models
Provides a clear pathway from pilot > scale-
up of decarbonisation

innovation and new

20
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Concept of Green Ports

Key Initiatives in India

N Green Ports

- Driving Sustainable Maritime Growth

Ports designed & operated with minimal environmental impact.
Integration of clean energy, efficiency, and circular economy practices.

Harit Sagar Guidelines (2023): National framework for green port
development.

Proposed National Port Sustainability Council (NPSC): Metrics for
emissions, energy, waste, and community impact.

Onshore Power Supply (OPS): Cut ship emissions at berth by connecting
to shore electricity.

Waste & Plastics Management: Port reception facilities for MARPOL
Annex V compliance.

21



Sustainable Indicators for Indian Ports {3}

N Environmental

Green Port Port Readiness "8\ Shore Power - -
Index (GPI) Level (PRL) Readiness Indicatof; Ship Index (ESI)
Evaluates ports on carbon Assesses ports’ Measures infrastructure Incentivizes ship operators
footprint, alternative fuels preparedness for energy for cold ironing and to reduce emissions
P“’ adoption, energy efficiency, transition, digitalization, renewable energy integration through a ratingsystemthat
sustainable logistics, and and compliance with to reduce emissions evaluates NOx, SOx, !
| ] waste management practices. global environmental from berthed ships. , and CO, emissions.

regulations.

" These indicators create a robust framework to measure and enhance the environmental performance
of Indian ports, By institutionalizing them, India positions itself as a global frontrunner in green maritime
_ logistics & unlocks access to international green shipping corridors and drive long-term net-zero ambitions.

22



Scope 1
Direct Emissions

e From port owned/controlled
sources

¢ Diesel generators, cranes,
dredgers, tugboats, vehicles,
fuel machinery

'« Power consumed but generated

“0 e Coal-based powergrid . | ,

Scope 2: Indirect
Emissions (Purchased
Electricity)

elsewhere (e.g., state grid)

¢ Lighting, pumps, reefer
containers, terminal operations

cargo

treatment

7

DA

{

N7
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Scope 3: Other
Indirect Emissions

(Value Chain)

¢ Ships at berth using auxiliary engines
¢ Trucks, trains, barges transporting

e Business travel, investments, waste

From port-linked operations & Iogistics

From port owned/controlled sources Power consumed from state grid

23




N Shore to Ship

What is Shore Power?
Electricity supplied from the shore to berthed ships, allowing

engines to be switched off and eliminating fuel combustion while
docked.

Why It Matters

* Cuts CO,, NOx, SOx and Particulate Matter emissions
in port zones

* Improves Air Quality and ESG scores for Indian ports

* Supports compliance with IMO CIl, GHG & Green Port

Index
Implementation Status in Indian Ports / . . . . \
- Kamarajar Port - 500 kW, 400V, 50-60 Hz in Coal Berth 1 & 2 Possible Financing options
« VO Chidambaranar Port - 305 kW, 400V 60Hz in VOC Berth 2 & Blended finance - govt + MDBs + private capital.

3

Green/blue bonds —> specifically earmarked for OPS
* Jawaharlal Nehru Port Authority - SPS used for Tugs. SPSforall | jnfra.

terminals planned (45MVA; INR 600 crore expected)
* Paradip Port - Newly commissioned. Delivered full load power
to MV APJ Indrani at CB1 Berth. 04

\PPP models = private players co-invest in OPS ro//—out./




Just Transition in Maritime

- P

&) = -
N » Decarbonisation
iIs not only a fuel shift.

It is a workforce shift.

S

' ) 5 = ~3.23 lakh Indian seafarers (as of 2025) —

~12% of global maritime workforce

& Alternative fuels introduce new safety risks
& New technologies demand new competencies

— & Transition must protect jobs, safety and dignity |

Just Transition: Putting People at the
Core of Decarbonlsatlon T

|

".»-

A green tran5|t|on must also be a fair transition.

Skills & Training
e Large-scale upskilling for green fuels
e Modernised STCW standards | ,

e Investment in maritime training |
infrastructure

Safety & Standards

e Health-and-safety-first approach
e Handling ammonia, hydrogen,
low-flashpoint fuels

e Alignment with MLC 2006 & *
global labour norms

@

e Support developing maritime nations
e Promote diversity & gender inclusion
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Integrated Vessel Traffic Management System (iVTMS)

Yy
g Enhancing Navigational Safety, Efficiency and Environmental Governance ==
P e e s e e e e et e e e s | s s s -~ S / O = = = e O ) ) ) ) 0 ) = - \

\
|
Implemented in accordance with Chapter V of |

' Regulatory Framework

I

|

| SOLAS I
I

|

|

\

Compliant with relevant IMO Guidelines & Circulars !
Ensures standardized vessel traffic monitoring and :

|
navigational safety I

L=l e LS T A g/
Y e St e SRR e iy Lo T T T > N
/ \
Developed by lIT Madras - (NTCPWC)

Integrates:
AlIS
Radar
VHF

Meteorological & oceanographic data

CCTV surveillance
Centralized command and control platform for real-
time situational awareness.

Pl e e . . . . e e -

Coverage & Deployment
Implemented across All Major Ports in India
Additionally operated by Directorate General of
Lighthouses and Lightships (DGLL) at Gulf of
Kutch
Integrated surveillance for high-density and sensitive
maritime zones

L= o o 0 C T
A s 1 e O 0 e s s N it

/ Strategic Significance \

|
* Collision avoidance & Channel traffic regulation |
* Emergency response coordination :
 Optimized vessel sequencing I
* Reduced congestion in port approaches I
I
|
|
I
)

b . . . S . E—

* Enables Just-in-Time arrival
* Supports speed optimization & Reduces
anchorage emissions
; * Improves incident-based environmental
. response /
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Just-in-Time & Digital Twin for Ports @
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. igital Twin of the Port
" \ " Integrated Operational Data Layer \I " A virtual representation of the
, Just-in-Time (JIT) Arrival : I Digital twins require: | 1 Physical port, continuously updated
I I I . ' 1 1 through automated data exchange
.. 1 ¢ Real-time AIS, weather and berth I creas
I Objective: I I Capalbilities:
: : I data 11 : : :

I Synchronize vessel speed with berth 1 |+ Terminal equipment data (cranes, 1 I * Berth allocation simulation
: readiness to eliminate anchorage Iy, ard atesc)l P ’ rr Crane scheduling optimization

waiting. b yare, g o 1 1 * Yardcongestion prediction
I I | * Pilotage & tug scheduling inputs e .
| Enables: I : , . I I + Emission modelling

. 1 * Hinterland (rail/truck) visibility N . .
I * Reducedfuel consumption atsea | | « As hichlishted in Neusebauer et « Scenario testing (storm, delay,
I« Lower port congestion I I g' -g . g . . I peak traffic)
| e L I al., digital twins require bi- 1 |
L Improved berth utilization | : directional real-time data ||
| ° Reduced emissions from idling I | exchanse between bhvsical and 1 1 Digital twins must provide:
| vessels | ' . . g Phy I I « Sjtuational awareness
I digital systems 11 : s

I Impact: | | - * Intelligent decision support
: Speed optimization = Immediate CO, ! | Reference Disital Twins in the 1 | e Multi-stakeholder coordination

reduction b g . 1 1 This transforms port management
| I, Context of Seaports and Terminal . .
\ / - . ! \ from reactive to predictive.

\ Facilities - Springer /7 N\
S N o e e mem e e e e e mm e e - s \ N o e e e e e e e e e e e e = - . S W o e e e e e e e e e e e - -

\

|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
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Digital Twin at VOCPA Tuticorin ()

'i’;’. Prestigious Digital Twin System commissioned in record 6 months X

Cost: X24.62 Crore
Executed by: IPRCL
Inaugurated by Hon’ble Minister of MoPSW Shri Sarbananda Sonowal (23 Feb 2026)

Salient Features
Complete 3D Port Visualization
The entire port ecosystem is displayed in real-time 3D on a
holographic table, enabling intuitive and immersive operational
oversight.
Integrated CCTV Surveillance (~400 Cameras)
Nearly 400 CCTV cameras are mapped to their exact physical
locations, allowing centralized and location-specific monitoring
of port activities.
VTMS Integration — Real-Time Vessel Intelligence
The Vessel Traffic Management System is fully integrated.
With a single click on a vessel image, movement details and
cargo information are instantly accessible.
Integrated Weather Monitoring
Live weather systems are embedded into the platform, enabling
proactive monitoring of rainfall, cyclones and other
atmospheric disturbances.
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Ship Recycling

g_::.z ’V‘

Process of dismantling end-of-life ships to recover steel and other
valuable materials.

India is a global leader, with Alang-Sosiya in Gujarat being the world’s
largest ship recycling cluster.

Governed internationally by the Hong Kong Convention (HKC), which
came into force on 26 June 2025.

Integral to the circular economy, reducing the demand for virgin raw
materials.

India’s Role & Importance

Handles 30% - 35% of global ship recycling tonnage annually.
Provides 20 - 25% of India’s ferrous scrap requirement, reducing
dependence on imports.

India is the only country with 100+ HKC Compliant Recycling Yards.
[115 HKC Compliant Yards at Alang]

Supplies input material for the Green Steel ecosystem, boosting India’s
low-carbon transition.

Generates direct employment for 15000+ workers and indirect
livelihood opportunities for thousands more in logistics, scrap
processing, and allied services.

Strengthens India’s position in global maritime sustainability.




ISO Compliance

Strengthening India’s Global Credibility
Enforcing ISO management systems ensures ship recycling operations at Alang are system-
driven, auditable and internationally benchmarked, complementing HKC compliance

and supporting EUSRR recognition.

\%a“\zatl on for

)

Key ISO Standards for Ship Recycling Yards g’m %ﬂ

ISO 9001 - Quality Management: Streamlined processes, documentation and %Isog

continual improvement. TN\ T 1S0 14001

ISO 14001 - Environmental Management: Pollution control, waste handling - Ismn

and eco-monitoring. Quality Manalgse?ni(:?System (QMS) Environmental Management

ISO 30000 - Ship Recycling Management: Integrates HKC principles for safe System (EMS)

and compliant recycling. | zation 7

ISO 45001 - Occupational Health & Safety: Worker safety, risk control and %0\%3d\lationfo,% Q%Q\i@\%%

preventive culture. 51?6% E\OI oc%
] N2

Impact of Enforcement

: - : 30000 45001
* Builds credibility and transparency in global markets. ISO 30000 ISO 45001
 Enhances environmental, health and safety performance.
* Improves audit readiness for IMO and EU inspections.
* Positions Alang as a benchmark for responsible recycling.

30
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Ship Recycling Portal
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An upcoming unified national digital platform under DGS to implement the Hong Kong Convention (HKC) and Recycling
of Ships Act (2019), ensuring real-time, transparent and accountable governance of India’s ship recycling ecosystem.

Importance of Portal

Transparency : Digitally traceable
inspections, certifications & audits
Accountability : Role-based actions with
time-stamped compliance trails

Real-time Monitoring : Central oversight by
DGS & State Authorities

Global Credibility : Auditable records for
IMO, foreign Flag States & shipowners
Stakeholder Integration : Connects DGS,
GMB, ROs, yards, service suppliers

Core Functional Modules

* Yard Registration & Licensing

* Inventory of Hazardous Materials Inventory

* RRC Certification Registry

e SRP Submission & Approval

* Inspection, Audit & ISO Compliance Tracking
(1ISO 9001, 14001, 30000, 45001)

* Incident & Non-Conformity Reporting

* Worker Training & Competency Records

* GISIS/IMO Reporting Integration
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Introduced under Ship Building Financial Assistance Scheme 2.0

(SBFA 2.0)

Incentivizes ship owners to recycle in India and build new ships in

Indian shipyards

How It Works

When a vessel is recycled in a certified Indian yard, the
ship owner receives a Credit Note for 40% of scrap
value.

The Credit Note remains valid until the owner builds a new
vessel/ ship in an Indian shipyard

Redeemed as financial assistance/ subsidy under SBFA
2.0

Expected Benefits

Encourages safe and HKC compliant ship recycling in India
Provides direct business boost for Indian shipyards

Attracts new players to India’s ship recycling and shipbuilding
ecosystem

Strengthens India’s circular economy : recycling feeds into
new shipbuilding

Positions India as a leader in Green and Sustainable Maritime
Growth

Ship Recycling Credit Note

SHIP RECYCLING CREDIT NOTE
Linking Recycling with Shipbuilding

——
CREDIT NOTE
ISSUED

=3

=

SHIPRECYCLING ~ CREDIT NOTE

(INDIA) ISSUED

/IN/\/ \/\/\|

REDEEMED FOR

NEW SHIPBUILDING
(INDIA)

SHIP RECYCLING CREDIT NOTE O
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Shipbuilding Scenario in India

30 000 @

Current Annual Total Number of
Tonnage Shipyards
Produced *Annual Report, MoPSW
Shipyards with capacity based on Ship's length for docking Maharashtra
94300 DWT
Goa Andhra Pradesh
I I I I I 130000 DWT 80000 DWT
< i ® 5 @ 3 ) o Karnataka
i 2z % 0§ 3z g & 4100 DWT
? ? 2 © < E 873 2 .
© z 2 g £8  Z& e Tamil Nadu
g £ 5 25 3 Ker 26000 DWT
¢ g 253600 D

Large Shipyards (> 200m) Medium Shipyards (100 - 200m)

State-wise Shipbuilding capacities

o

t Bengal
0 0 DWT

/ Approved \

Financial
Package to
unlock 4.5M GT
shipbuilding
capacity, create
~ 30 lakh jobs
and attractX 4.5
lakh cr

\ investments./
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IS Four Pillar Approach

Cabinet approves X 69,725 crore Package to Revitalize India’s Shipbuilding and

Maritime Sector
]
L]

i
01

02 03

Shipbuilding Financial Maritime Development Shipbuilding Development Legal, Policy and
Assistance scheme Fund Scheme (SbDS) Process Reforms
Allocation: 24,736 crore Allocation: 25,000 crore Allocation: 19,989 crore

« Overcome cost Enable long-term financing * Greenfield cluster creation + Demand
differential vis-a-vis to maritime sector through * Brownfield capacity aggregation
foreign shipyards. equity & debt-based funding: expansion to 4.5 million « Large Ships as

«  Credit note for new «  Maritime Investment GT infrastructure
builds against ship Fund * Risk outlay for shipyards * Taxation issues
scrappingin India « Interest Incentivization « Setting up of India Ship * Flagging reforms

« Establish National Fund Technology Centre (ISTC)

Shipbuilding Mission e Credit Guarantee Fund as Apex body under IMU

Data Source : PIB Press Release 24 SEP 2025 3:08PM



India’s Seafaring Scenario

India among top 5 maritime nations in seafarer
supply

Contributes ~ 12% of the global seafarer
workforce

MIV 2030 target: Increase India’s share to 20%
by 2030

Year on Year growth of Seafarers
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2025

Current share of women seafarers in India: <
0.5%
MIV 2030 target: Raise women participation to

2-3% by 2030
Growth achieved: 339% rise since 2021

Year on Year growth of Women

Seafarers

C
g " 8 7.0
o 9 3 5.9
= s < 6 4.8
Q0 % 4 3.3
g ¢ 1.6
Z 2 :

0

2021 2022 2023 2024 2025
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Sagar Mein Yog
Sagar Mein Yog is a comprehensive wellness program built on
the integration of yoga, mindfulness, emotional resilience,
physical health, and spiritual well-being.

In partnership with NUSI and knowledge partner Trijog

Linked with MIV 2030 Deliverable 10.16.3

A pilot 3 day Tol Programme was conducted in December
with participations of ~56 trainers

SPIRITUAL EMOTIONAL
WELLNESS WELLNESS

5oy ECONOMIC
Jﬁf\s WELLNESS
et :
‘h' (5©H PHYSICAL
ﬁ WELLNESS

= |
CLIMATIC OCCUPATIONAL LMS Link

WELLNESS @ WELLNESS

INTELLECTUAL

SAGAR MEN YOG

WELLNESS &%
af

]

ENVIRONMENTAL SOCIAL
WELLNESS WELLNESS

CIFHIC]

Sagar Mein Yog & Sagar Mein Samman

L Wellness at Sea & Gender Inclusion in Maritime

Sagar Mein Samman

Sagar Mein Samman (Honor at Sea) is the flagship
initiative, designed to transform India’s maritime
sector into a more inclusive, equitable, and
aspirational ecosystem.

Year on Year growth of Women
Seafarers

o
.

ot

P

bt
e

No. of Women Seafarers
X 1,000
o N N (e)]
P
.
w
I
(e0]
I
(o]

2021 2022 2023 2024 2025

National average: < 0.5% women seafarers in India
Maritime India Vision 2030: 2-3% women participation by 2030.
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https://sagarmeinyog.com/

Zero Tolerance in Crewing -

DG Shipping follows a Zero Tolerance policy against fraud,
cheating, and illegal recruitment of seafarers.

A nationwide digital awareness campaign was launched
through DG Shipping’s social media platforms, publishing
multiple videos on:

* Fraudulent agents and fake job offers

* |llegal payments to RPSL companies

* Seafarers’rights

» 24x7 Grievance redressal

To strengthen outreach, DG Shipping conducted symposiums
on seafarer recruitment and welfare.

* Successfully held: Mumbai, Delhi

* Planned next: Chennai, Kolkata

The campaign combines digital engagement and on-ground
awareness to protect seafarers and prevent exploitation.

4

RESCUE AT SEA:
TRUE STORIES OF
PROTECTING
INDIAN SEAFARERS

apt. P.C. Meena

auvfical Surveyor-cum-DDG (Tech.)

DG Shipping Reaffirms Zero
Tolerance Towards Fraud and...

T, Ui _gReed 3R
MINISTRY (S, SHPPING
AND ESROAYS

-
¥ g

Empowering Seafarers: Inside DG .
Shipping’s Crew Branch & Its Vital...

Dirmctorate Gunaral of Shipping Minstry of Ports,
shipping and Welerweys Cavernmeat of indio
L o ) —

Seafarer Legol Rights —
Know & Protect Yourself

Seafarers’ Rights—Know and : TIEYH g | FAIde HeTHeRIe...

Protect Yourself | Capt. Nitin...
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=5» Redefining Future Maritime Training & Education =

“While compliance with standards is essential for serving on board ships, the skills
and competence of seafarers can only be adequately underpinned, updated and
maintained through effective Maritime Education, Training, Assessment and

reliable Certification of their Competency.” -(General Arsenio Dominguez - IMO Secretar

~

\D

Qualification

Medical
Fithess

Training

Sea Service

Examination

Certification

Competent

Seafarer

38
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There is no single digital
platform to aggregate MTI

System is not capturing

Maritime Training and Certification Lifecycle

There is no structured

pre-sea training  seats, Real time attendance of linkage between MTI pass-
enabling illegal institutes the students. Attendance out students and the
and unmonitored updated by MTI's. availability of shipboard
enrolments. training berths.
$ $
: MTI
Canﬁldate generates MTI conduct Mandatory
BTG ipp-les to INDoS and exit exam as ship on-board
Czrr?i'fr;gﬁig'n authorized DGS enrolled in per affiliation training on
_ approved MTl to .
Lifecycle Ilin a bre- the batch of (IMU etc.) training berth
enro P the course

Sea course

Implementa COmMmMmon

Admission Portal after

IMU-CET/JEE, where only DGS-
approved institutions admit
candidates, with all admissions
digitally approved, tracked, and
certified—eliminating fake
institutes.

Integration with

Centralized
Attendance
System

Common Job Portal

Provide preference to MTI candidates
by establishing formal MoUs between
MTIs and RPSLs, wherein RPSLs
commit to employing and placing
candidates from designated MTls for
shipboard training.

The Training Assessment Record (TAR) is
training
completion is certified manually by
MTI/RPSL/Shipping Companies, causing
delays and inefficiencies in issuing

not digitized,; shipboard

completion certificates.

$

Tar book details

The Ship

uploaded and

ifi rofessional
certificate for professiona

career
the base .
commence with
Competency :
the sign-on
course
contract

contract and the

!

Digital Training and

Assessment Record
Digitize the TAR and map it to specific
shipboard berths, enabling online
tracking, verification, and digital
certification of shipboard training and
pre-sea course completion.

39



Examination
Reforms

&

Online Maritime
Certificate
Validation

System

Digital Initiatives in Training 2

MTI Modules- 3 +
helpline and

matrix

Use of new analytics tools
for insight building and
effective decision making

Learning
escalation Management
System

A}
(-

’

-

N

[

L

Aloo

ollIf

Web based
simulation

-

Placement portal and
authentic job portal

Digitization of

Training and Centralized
Assessment Attendance
Record (TAR) system CAS 2.0

5

Faculty
Al & Immersive development
technology strategy Program
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Transparency and Zero Tolerance for Fraud

A Digital Transformation for Maritime Education

Follow-up Analysis

Raising issue over the Helpline between 09:00 Escalation mechanism
Call/SMS/WhatsApp AM - 06.00 PM for resolving query

Support and right & Correction
guidance and recurrence

Future through
Training Insight= from

Shei Deependre Singh Bise
DOS (Training Bramoh)

sigh | 3 = SAGARMALA
STRENGTHENING A . PORT LED PROSPERITY
Ties with the 2
INTERNATIONAL MARINE
CONTRACTORS

(amcay. -~
B T — ~2

30t January 2026

For any queries on Maritime Training,
course details, Guidance.

Please reach out to the Official helpline.

CONTACT: 8655798737

Stay Informed
Stay Compliant
Stay Safe
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N HSSE Appraisal Standard Overview 2
-—" e
Importance: Critical role of shipbuilding, repair, and recycling in national maritime capability and
employment.
) I:"ec{uced ISO 45001:2018: Occupational health & safety.
injuries and . J
environment N
al incidents. ISO 14001:2015: Environmental management..
Fie . )
e p
Expected ILO Code of Practice: Safety in shipbreaking.
Outcome L )
s
( ™)
Oy < OSHA Standards: Operational safeguards.
Enhanced Progress towards ; :
compliance national safety Indian Legal Framework: Recycling of Ships Act, Dock
and and sustainability | Workers Regulations, EPA. )
reputation. goals.

25" February 2026 42



Suraksha Sarvapratham

Safety First

DGS is focused on promoting safety on vessels and is set to launch a campaign called the Suraksha
Sarvpratham, ensuring that the seafarers are able to discharge their duties in a risk-free manner.

To reduce accidents and
minimize risks aboard
ships.

Web-based learning
management systems for
training.

Detailed documentation
of incidents that occur at
sea and during port
operations.

Free online courses will
be developed.

Systematic recording and
analysis of incidents will
help identify patterns,
understand root causes,
and implement
preventative strategies.

To create a safer working

environment for seafarers

by reducing the frequency

and severity of accidents
at sea and in ports.

Instill a culture of safety
among seafarers.

Comprehensive incident
documentation, strict
adherence to safety
protocols, and innovative
Al-based safety videos---
to establish Safety Culture
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Human element is of paramount importance in the maritime industry as human skills, judgement and welfare
drive maritime safety.

Issues of Criminalisation Issues of Abandonment
» Seafarers face legal threats or undue blame for » Seafarers stranded without pay, support, or
operational incidents, often without due process. repatriation, due to company financial/ legal issues
Digital Records Digital Platforms
Creation transparent digital records, ensuring fair support real-time crew tracking, payroll
accountability and reducing wrongful management, and welfare monitoring, reducing
criminalisation the risks of abandonment

Certification and Assessment Communication and Grievance Platforms

Certification and Assessment and global data
sharing detect and respond quickly to

abandonment or criminalisation cases

Support for distress situations, with human-
centered policies and tech tools for a just and
humane maritime ecosystem

Technology acts as an enabler for protecting seafarer rights, supporting welfare, and strengthening
accountability in line with the document’s focus on human-centric maritime development
44
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“India remains firmly
committed to shaping a
responsible, inclusive and
forward-looking global
maritime transition—while
preparing its domestic
ecosystem to adapt and
lead.”

Thank you

Shipping & Waterways

Government of India
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