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Future




ROYAL CARIBBEAN CRUISES LTD
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RCL is committed to protecting and conserving

environmental resources, preventing pollution and
continuously improving our environmental

management.

Strategy will focus on three main pillars

* Minimizing Environmental Impact/Footprint
Ensuring compliance and preparing the fleet to
meet the requirements of future regulations
and/or demands of our stakeholders
Continuous Improvement, Innovation and
Investment
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OPERATIONAL POLICIES BEYOND THE MARPOL

WASTE STREAM OPERATIONS
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EMISSIONS TO AIR

Two different challenges

Local
Global =

Local
NO,, SO, & PM
MARPOL ANNEX 6
Local rules emerging

Global
CO,
Global problem requiring Global solutions




NO,, SO, and PM

IMO MARPOL ANNEX VI
NO,
SO, & PM

Mandatory to comply
Engine setup, SCR, fuel sulphur / scrubbers

Local rules emerging
California, Venice, Norway...

Stepstones
Fuel (MGO, LNG, ?), scrubbers, SCR




co,

* Paris Agreement

e Initial IMO targets -50% reduction of GHG from shipping until 2050
=>Challenging targets

= 60% of our energy is consumed by propulsion

* Stepstones
Short term:
Increase in energy efficiency
Medium term:
Transition period? (e.g. LNG, Emissions trading)
Long term:
Sustainable fuels and new technology
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FUEL PATH
FOR CO,
MITIGATION

100 %
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Source: http://iet.jrc.ec.europa.eu/about-jec/jec-well-wheels-analyses-wtw




OUR TARGETS

Newbuilds

Every new ship class is 20% more
energy efficient than predecessor

ICON 50% reduction in CO,

Corporate

Reduce greenhouse gases 35%
below 2005 levels by 2020
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FUTURE

Fuel Cells

* Non conventional fuels used
* Low flashpoint
* Well to propeller CO, emissions / LCA

“Joint Research Centre - Well-to-Wheels analyses,” European Commission.
http://iet.jrc.ec.europa.eu/about-jec/jec-well-wheels-analyses-wtw.

e CO, emissions highly dependent on the feedstock

Hybrid Solutions
e Batteries combined with power source
* Energy saving potential for typical cruise profile?

Potential in Newbuilds & Existing Fleet?




ELECTRIC & HYDROGEN

| - Large cruise ship energy consumption
VI v iviowen N Hotel: 10MW*24h = 240MWh
Propulsion: 20MW*12h=240MWh

ww ww
w. W
Total electrical energy 480MWh/day

Batteries
Weight of battery : >6200 tons
Size of battery: ~10000m?3

Hydrogen
50% efficiency: 960MWh/day hydrogen
=30 tons/day H2
= ~6000m? for 2 week autonomy
(vs ~1300m? for MGO)






