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Flow of global greenhouse gas emissions in 2021
Sector () Encrgy () Industrial Processes () Agriculture () Land Use Change and Forestry  (ff Waste

Sector/Subsector End Use Gas
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Solar (photovoltaic) panel prices vs. cumulative capacity

1975 o——o>2024
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Data source: IRENA (2025); Nemet (2009); Farmer and Lafond (2016)
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Types Of Energy
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Grid + Battery

Hydrogen H,

H2 tuel + Fuel cel Diesel Fuel + Engine
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Combination

Boats (50-100m) Ships (>100m)

Hydrogen
fuel cell

Hydrogen
STelle|g Battery < fuel cell

500/0 . . 79%
Combination
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Daily revenue = 26,000  Daily fuel cost = 210,000
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Challenge
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Hull Efficiency 45 KW — 15 KW
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Mechanical
Diesel Power
90 2/litre 335/Unit
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Motor
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Solar ElectricBoat
Solar
/0% | Free
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. Mechanical
Grid = Power
30% ) s _
37/Unit li 23/Unit
Motor

5m x 15m

- Size of 6 buses

7m x 2Im
20kW Solar Panel
80kWh Battery
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Decarbonisation Pathway

% cargo utilisation

INncrease in output

% sailing

Hull maintenance

Weather effects Route optimisation
Trim Optimisation

Operations
Decrease energy Speed Optimisation
—

Maintenance

need

Hull resistance

Energy saving solutions Propeller flow conditioning

Good design Propeller modification

Reduce weight
Reduce drag

Improve ship efficiency

and decarbonisation

Engine efficiency

Carbon capture LED lighting

> Operations

Propeller coatin

Bow foils

Gate rudder
Maneuvering devices Twister rudder
Asymmetric rudder

Waste heat recovery

Electronic engine

Frequency converters
Cleaner fuels
Shift to other
energy sources :
\Wilgle!
s

Coating
Air lubrication
Bow optimisation

Hull wane
Grotheus spoiler

Mewis duct Contra rotating

— —
©)
=3
5

chneekluth duct

Vortex generator

NPT propeller

Kappel propeller

CLT propeller

Hub modification

Propeller efficiency

PBCF
K-CAP +fins
Rudder bulb

Hull vortex vane

Vane wheel
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Boats in

Operation

India 72
Keradla ——— 47
Uttar Pradesh — 06
Punjab 04
Maharashtra — 03
Madhya Pradesh- 02
Odisha 05
West Bengal— 01
Karnataka 01
Tamil Nadu 0]
Himachal Pradesh— O1
Goa——— 01

Boats in
7 Construction

Applications

Tourism ——8 47
Passenger Transport—19
Fishing

Vehicle Transport

Work Boat
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Oceans, Electrified.



