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DECARBONIZATION ROADMAP —MARITIME & DEFENCE SECTOR-
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The European
Commission
launched the "Fit for
55" package.

Consistent and
complementary
measures to achieve
the EU's target of
559% net emission
reductions by 2030.

> Navantia

Review of the EU Emissions Trading Scheme (EU ETS), in particular its extension
to maritime transport, the revision of aviation emissions rules and the
establishment of a separate emissions trading scheme for road transport and
buildings.

Review of the Effort Sharing Regulation for Member States' reduction targets in
sectors not covered by the EU ETS

Review of the Regulation on the inclusion of greenhouse gas emissions and
removals from land use, land-use change and forestry (LULUCF).

Revision of the Renewable Energy Sources Directive.
Recast of the Energy Efficiency Directive
Revision of the Directive on alternative fuels infrastructure

Amendment of the Regulation laying down CO2 emission standards for passenger
cars and vans.

Revision of the Energy Taxation Directive.
Carbon border adjustment mechanism (CBAM).

ReFuelEU Aviation initiative for sustainable aviation fuels

FuelEU Maritime Initiative for a green European maritime space, aims to
increase the use of sustainable alternative fuels in European maritime transport
and ports.

Social Climate Fund



CURRENT EU LEGISLATION REGULATES THE FOLLOWING ASPECTS RELATED

TO SHIPPING FUELS:

- The (‘AFID', 2014/94/EU). Minimum
requirements related to shipping: * LNG for ships; * Shore-side electricity supply for
inland waterway vessels and seagoing ships in maritime and inland ports.

- Regulation on the

('EU MRV', Regulation 2015/757/EU). The two monitoring
systems are not aligned yet; this results in overlaps and extra paperwork for shipping
operators.

—> Directive on a
(2016/802/EU)

- The recast ('RED', 2018/2001/EU)

EU
MARITIME
REGULATION

MARTIME SECTOR UNDER THE FIT FOR 55

-> Revised (EU-ETS, COM(2021) 551) aims
to involve shipping in EU carbon trading (‘well-to-wake”).

- A revised (AFID, now proposed as
a regulation, COM(2021) 559) seeks to raise the availability of LNG by 2025 and
shore-side electricity supply in main EU ports by 2030.

- A revised (COM(2021) 563) aims to end the tax
exemptions for conventional marine fuels and incentivise the uptake of alternatives.

- A revised (RED II, COM(2021) 557) sets up the new
EU economy-wide target of an at least 40 % share of energy from renewable sources
in 2030 and the new renewables target of GHG intensity reduction of at least 13 % __

6 ~

by 2030 in the transport sector. Navenfia

-~ Navantia
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J— The FuelEU maritime regulation |
.-""-.. #_.? ™ will oblige vessels above 5000 gross - @ -
l( tonnes calling at European ports

(with exceptions such as fishing ships):
Vessels >5 000 of all ships of CO2
gross tonnes emissions from

the maritime
> to reduce the greenhouse .

gas intensity of the energy
used on board as follows

Annual average carbon intensity reduction compared to the average in 2020

2% 6% 13% 26% 59% 75%

2025 2030 2035 2040 2045 2050

< from 2030, to connect to onshore power
supply for their electrical power needs
while moored at the quayside, unless they
use another zero-emission technology




European
Commission

THE PLAN IS BASED ON FOUR COMPLEMENTARY PILLARS

THE GREEN DEAL
INDUSTRIAL PLAN

Speeding up the contribution of
Europe's innovative clean tech
industries to net-zero

' < February 2023

With the Green Deal Industrial Plan, the Commission will promote the creation of a more
supportive environment for deploying the clean tech manufacturing capacity required to meet
Europe’s ambitious green targets.

Make Europe the first
climate-neutral
continent

by 2050

The Green Deal
!ndustrial Plan :

Build the industrial
capacity for the clean
technologies that make
up the Green Deal

R_EPowe_rEU

Respond to energy market
disruption with affordable,
secure and sustainable energy
for Europe

A predictable and Faster Enhanced Open trade for
simplified requlatory ~~ access to skills resilient supply
environment funding chains

The Recovery and
Resilience Facility

Recover from the pandemic better prepared
for the green and digital transitions
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Addressing climate change
A decade of action to cut GHG emissions from shipping

REGULATIONS

2011

PROJECTS /
IMPLEMENTATION
SUPPORT

2012

Adoption of mandatory

y efficiency

energ)

ulations for shi
m MARPOL E\gx v
- Energy Efficiency Design
Index (EEDI) for new ships,
Ship Energy Efficiency
Management Plan (SEEMP)
for all ships (15 July 2011)

“Mitigation of climate
change” Global
Programme included in

IMO's Imegralsﬁ Technical

ramime:
[\TCB? later rsﬂggmed as
“Energy Efficiency”
Global Programme

IMO-KOICA (Korea International
Co-operation Agency) GHG
Ero}scl on building capacities in

t Asian countries to address
GHG emissions from ships

EEDI and SEEMP

enter into force

2013

Adoj of
lesowl?;‘n on
promotion of
technical co-
operation

and transfer of
technology relating
o the improvement
of enen

efficiency of ships
(MEPC.229(85})

2014

#Fmva\ of the
rd IMO GHG
Study 2014
(Octaber 2014)

Global Maritime Energy
Efficiency Partnerships
Project (GIoMEEP) launched
with 10 lead pilot countries

—a Global Environment

Facility (GEF)-United Nations
Development Programme:
(UNDPH-IMO project

EEDI phase 1 In eﬂecl
10% reductior
intensity of new sl‘nps

2015

2016

IMOPData Collection
System (DCS) for ships
to collect and report fuel
oil consumption data from
ships over 5,000 gt

Global network of five
regional Maritime Tel:hnolog
Cooperation Centres (MTCCs)
launched under IMO-executed

GMN project, funded by the
European Union

Low Carbon Global
Indu: Alliance launched
under GloMEEP project to

suppOIt an energy efficient
and low carbon maritime
transport system

Adoption of a mandatory

2017

Adoption of the IMO

Initial Slralegg
reduction of
emissions from ships,

with a vision to reduce GHG
emissions from international
shipping and, as a matter

of urgency, aiming to

phase them out as socn as
passible in this century and
setting levels of ambition
and set of short-, mid-

and long-term candidate

measures (April 2018)

GloFouling
Partnerships
project launched
with 12 lead countries
to tackle biofouling
‘on ships to address
bicinvasions and
‘support energy
efficiency gains
through cleaner hulls
AG Environment
Facility (GEF) -United
Nations Development
Programme (UNDP)-
IMO project

2018

IMO adopts
procedure to
assess the
impacts of States
of candidate
measures

First year of
mandatory
reporting

of fuel oil
consumption
data 1o the
IMO Data
Collection
System

IMO GHG Technical
Cooperation Trust
fund established

IMO Symposium on
IMO 2020 sulphur limit
and Altemnative Fuels

Resolution adopted
on voluntary
cooperation
between ports and
ships to reduce
emissions (resolution
MEPC.323(74) of
May 2019)

IMO-Norway
GreenVoyage2050
Project is

launched to support
implementation of the
Initial Strategy and pilot
project demonstrations
(May 2019)

2019

roval of the
pgSrm IMO

GHG Study 2020
(November 2020)

[EEDI phase 2 in
effect —up to 20%
reduction in carbon
intensity of new ships

20

GloFouling Global
Industry Alliance
established to
address biofouling

IMO-Republic of
Korea GHG SMART
?:Vm launched

elop training to
suppon developin
States to reduce GHG
emissions from shipping
(October 2020)

Launch of IMO -EBRD-
World Bank FIN-SMART
Roundtable on Financing
Sustainable Maritime:
Transport (October 2020} |

Resolution adopted on
Encouragement of
Member States to
develop and submit
voluntary national
action plans to
address GHG emissions
from ships (resolution
MEPC.327(75) of
Novermnber 2020)

Adoption of short-term
measures (EEXI, Cll) to
reduce carbon intensity
of all ships by 40%
2030, compared to

Aggregated results

of the 2019 fuel
‘consumption data
collection system
published for
76 (March 2021)

e

IMO Symposium
on alternative
low-carbon and
zero-carbon fuels
(February 2021)

IMO-Singapore
NextGEN project
Iaunched m conne:t

\nmatwes (Aprll 2021) i

21

IMO-Germany
Blue Solutions
Project for Asia
project established
(April 2021) J

2022

Initiate consideration of
mid-term measures under
Phase | of the Workplan
({October-November 2021)

Further consideration
of assessment of
impacts on States

of candidate GHG
measures (October-
November 2021)

EEDI phase 3 in
effect for certain
ship types with
up to 50% carbon
intensity reduction
for new build large
containerships

IMO-UNEP Maritime
Ze n
Innovation Forum
(September 2021)

2023

T eex survey requirements

take effect (November 2022)

Carbon intensity
measures erier into effect

Revision of the IMO
Initial GHG Strategy

Start of carbon
intensity data (CII)
collection under the
short-term measure

EEDI phase 3 in effect
- up to 30% reduction

in carbon intensity for goals
newbuild ship

2024

“The EEDI and SEEMP were the first ever
regimes for an entire international transport

cn
EEXI

.“"". INTERNATIONAL
= = MARITIME
"‘ l& ORGANIZATION
IMO Initial GHG Strategy |
objectives of 50%
reduction of the total
annual GHG emissions
IMO Initial GHG and 70% reduction of CO,
Strategy objective of emissions per transport
40% regd'uctijan of GO, work compared to 2008

whilst pursuing efforts
towards phasing them out
- as a point on a pathway
of CO, emissions reduction
consistent with the Paris
Agreement temperature

emissions per transport
work compared to 2008,
A an average across
international shipping

2025

DID YOU KNOW?
y global GHG
sector.
KEY
Efﬁeiemy Design Index - with increasingly strict
can:nn intensity standards for new ships.
Ship Energy Plan - for to
improve the energy efficiency of all ships
Greenhouse gases
for the of Pollution
from Ships
Carbon Intensity Indicator
Energy Efficiency Existing Ship Index




Sustainability/Decarbonization is becoming a source of COMPETITIVE
ADVANTAGE, attracting better talent, more customers and better financing.

Better access to
finance sector

Business
@ opportunities '
Clients

- a Virtualisation,
Competitiveness %@ ecodesign, digital
twins and

retrofitting.

Increased access to
public and private
funding for
sustainability
innovation projects
supporting both own
and customer
decarbonisation (i.e.,
EIB, ECB, PERTE
Naval, Industrial
Decarbonization)

Ministries of
Defence have
published
sustainability
strategies with
emission reduction
targets.

Retaining and
Attracting

@Talent. l

46% of employees
would only work for
companies with
sustainable practices

Navantia's
customers are
beginning to include
sustainability
information in
their requests for

commercial offers. TFGD AT ASD-E

> Navantia o <~

Navantia
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STRONGER FINANCIAL
PERFORMANCE

In most industries, solid

environmental, social, and
governance (ESG) practices result
in better financial performance

HIGHER

STOCK PRICE

Stocks of sustainable companies
tend to outperform their less

sustainable counterparts by
3%-10% annually

OUTPERFORMANCE OF
BENCHMARKS

Companies in the top quintile for
ESG performance generate a 4%
to 7% higher return on investment
than those in the lowest quintile

Exhibit 1 - High Sustainability Ratings Correlate with Better Financial
Performance

LOWER COST

OF CAPITAL

A University of Oxford study
found that ESG standards

contribute to lower costs of
capital

LOWER VOLATILITY
During periods of high
volatility, sustainable funds
outperformed the traditional
funds by 1.4%

PROTECTION
FROM ACTIVISTS

Companies in the bottom 50%
of ESG performance are more
likely to attract activists’
attention

Sources: University of Oxford; Arabesque Asset Management; A&M Activist Alert; Harvard Business School; Journal of Sustainable Finance &
Investment; Morgan Stanley, BCG analysis.



MARITIME SECTOR & NAVY

Both Spanish and European regulations require companies to report GHG emissions resulting from their operational
activities (generally understood as Scope 1 & 2). Through the new European CSRD regulation, it is expected to be
mandatory to report Scope 3 emissions from 2025 onwards.

Through the Fit for 55 plan, and specifically the FuelEU Maritime initiative, the incorporation of the commercial
maritime industry into the ETS carbon credit market by 2023 is envisaged, and the industry's lifecycle emissions
reduction is set to 75% by 2050. Although not applicable to the defence sector, it indicates the regulatory trend.

In addition, the IMO requires up to 30% emission reductions for newly built merchant ships from 2025 onwards,
compared to 2014, through the EEDI index. Some defence customers are already using this index to assess the
efficiency of ships when awarding contracts.

> Navantia D

Navantia



MARCH 2022
#EUDefence
#StrategicCompass
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inistry
of Defence

Ministry of Defence
Climate Change and

THE EU'S CLIMATE CHANGE AND  [DNEiE S
DEFENCE ROADMAP

ADDRESSING THE IMPLICATIONS OF
CLIMATE CHANGE FOR SECURITY AND DEFENCE

" Department of Defense
Climate Adaptation Plan

The Secretary General's Report

——



Climate Change and Impact Assessment

NATO aims to become the leading international organization in understanding
and adapting to the impact of climate change on security.

» There is no clear indication of procedures in place to achieve each of these measures
nor a clear timeline for their implementation.

CLIMATE IMPACTS

KStructural damage to critical infrastructure at military bases and training areas \
resulting in disrupted site access, operations, and mobility

» Technical failure of infrastructure and equipment

The Secretary General’s Report

» Increased demand on utilities (particularly energy and water) to cope with harsher
operating environments

» Budget pressures due to increased maintenance and repair regimes
 Increased occupational health and safety risks

» Decrease in the number of available training days

« Altered operating environment

» Increased supply chain vulnerabilities

 Climate change related political instability and proliferation of conflict
Qhanges in mission profiles /




European Union
EXTERNAL ACTION

Climate Change and Defence Roadmap

The report's stated aim is to ensure that climate policy implications become
integral to the EU's thinking and action.

*The roadmap provides a more detailed look into efforts the EU is already
undertaking to address identified threats to peace and security.

<

he EU has long recognized that climate change acts as a threat multiplier with serious \
implications for peace and security across the globe. Climate change poses a double
challenge for EU’s security and defense:

. Climate change increases global instability. This will likely increase the number of
crisis situations to which the EU might need to respond while at the same time the armed
forces will be asked more frequently to assist civilian authorities in response to flooding or
forest fires, both at home and abroad.

. Future capabilities will need to adapt to this changing operational environment
(e.g., extreme heat or higher sea levels). At the same time, the armed forces need to
Q/est in greener technologies throughout their capability inventory and infrastructure. /




EEAS Climate Change and Defence Roadmap

PERATIONAL DIMENSION

P

Mainstream climate change and
environmental aspects into the

planning and implementation of CSDP

missions and operations.

All CSDP missions and operations
have environmental advisors as a
standard position.

Launch a mechanism to measure

assess the environmental footprint of

CSDP missions and operations to

optimize the use and management of

energy, water, and waste.
Foster civil-military cooperation,

including preparedness and response
to natural and humanitarian disasters.

\

N

will

and

/

CAPABILITY DEVELOPMENT

Develop training modules for national and EU-
level curricula.

Boost technological innovation to make
military equipment more efficient and less
reliant on fossil fuels.

Provide concrete solutions for sustainable and
circular energy models.

Explore possible synergies with relevant
instruments and directives.

Assess the feasibility to set up an EU platform
run by the EDA to assist the Ministries of
Defence to reduce energy consumption and to
increase energy efficiency, thereby
contributing to climate neutrality by 2050.

Improve transport infrastructure.

Gather data on the energy consumption of the
armed forces of Member States to help them
find joint approaches to enhancing energy
efficiency and sustainability.

PARTNERSHIPS

-

>

Work closely with the United
Nations on various operational
and innovation aspects related
to climate and defense.

Step up dialogue and
cooperation with NATO to
ensure coherence and mutual
reinforcement in different
areas.

Work with bilateral partners
such as the United States,
Canada, and Norway to identify
best practices and areas of
further cooperation.

/
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Ministry
of Defence

Ministry of Defence
Climate Change an{
Sustainability Stratg
Approach

inistry
of Defence

Climate Change and Sustainability Strategic Approach

The government of the United Kingdom acknowledges that defense accounts for
50% of government emissions. It has developed the most comprehensive climate
change and sustainability approach of any department of defense. The following
points detail a concrete timeline with precise goals and topic-specific goals
towards achieving the net zero by 2050 goal the UK government has set.

Defence’s strategic ambition 2050

ﬁ Defence has adapted to be able to fight and win in ever more hostile and \
unforgiving physical environments.

2. Defence has reduced its emissions and increased its sustainability activity
and as a department is contributing to the achievement of the UK legal
commitment to reach net zero emissions by 2050.

3. Defence acts and is recognized as a global leader in response to the emerging
K geoplitical and conflicto-related threats that are exacerbated by climate change./




Some ASD member countries have not yet developed defense sustainability
plans; UK, France, Australia and USA lead the way

Some Ministries of Defense have already published ... but other European countries have only
their own sustainability commitments... designed plans at the national level

Specific CO,
emission reduction
targets

> Navantia N

Navantia



In Europe, the Ministries of Defense of the UK and France have set specific CO2
reduction targets, Italy and Germany have only made commitments

Base Target CO, emission reduction targets
Country veart year? 2030 2035 2040 2045 2050  Other sustainability commitments
& + Energy efficiency objectives and emission reductions from its
— 2008 2022 © 65%ﬁ US Navy commitment 100% infrastructures and vehicles; no explicit mention is made of emission
- reductions from its own vessels
2005 2022 43% 100% » Defense S_ustalnablllty Plan _(2016-2036): improving energy efficiency
— and reducing the consumption of natural resources
< 10 years before the national target + 10% reduction in the consumption of fossil fuels by 2026
+ 2025 2021 100% - Ministry of Defense Material and Support Sustainability Plan (2025)
hd with GHG reduction targets for 2040.
. . o ; . o) -
‘ ’ 1990 2022 40% 100% Reductlop _of 3'0 % in energy consumption and 50% in GHG emissions
at the ministry's properties (vs. 2010)
" ‘ ' No specific targets have been set « Energy Strategy Plan (2020): energy efficiency of facilities, substitution of
A T fossil fuels for renewable energies
o]
2 g . No specific targets have been set Sus_tal.nab|l|ty PIa_n (2020): c-a-lculatlon and commitments of C_O2 »
s emissions reduction from military transport and energy from its facilities
i‘ No specific targets have been set * Approval of Directive (1997) and Instruction (2011) on improving
- energy efficiency, waste management, etc.
4R No specific targets have been set + Action Plan 2021-2025: improving energy efficiency and reducing
\w waste
A . + 20% reduction in fossil fuel consumption by 2030 and 70% by 2050
No specific targets have been set
w (vs. 2010)
: = No specific targets have been set « Commitment to the non-use of fossil fuels from 2045 onwards

1. Reference year for the reduction target; 2. Year of establishment of the objective; Source: Sustainability reports and

national legislation from USA, Australia, UK, France, Italy, Germany, Spain, Denmark, The Netherlands, Sweden @ scope 1 Scope 2 20 N

> Navantia



Most countries are aligned with the goal of net zero by 2050, although Germany
iIs committed to 2045 (I/II)

ASD Members

. e mm T
Commitments | 1IN I

National legislation

(net-zero emissions o 0 0 o X 0 0 o
in 20501) There is no legislation 2045
Ministry of
Defense 0 0 0 0
Navy o X X X
Green Fleet Green Construction of  Investment in In 2012 the Use of Use of paints on Energy
(2009): 50% technologies: greener floats fuel cells on project "Flotta synthetic fuels the hulls of consumption
biofuels use on hydrogen, battery (2022): improved vessels, cleaning Verde" was and investment vessels which measuring
Navy vessels energy storage hydrodynamics, robots launched to in R&D for reduce CO2 systems,
Initiatives and alternative route (collaboration  seek alternative green vehicles emissions installation of
liquid fuels optimization  with Naval Group) fuels for batteries and
systems, vessels heat recovery
shipyards systems on
infrastructure vessels
. Commitment
@ Commitment without . There are no
-~ NCI\ICII‘I'“CI 1. In line with the objective of the Paris Agreement (signed by all listed countries) to objectives objectives comm|tmer21tls ~

Source: Sustainability reports and national legislation of USA, Australia, UK, France, Italy, Germany, Spain, Denmark Navantia



Deep Dive | U.S. Navy has been a pioneer in defining sustainable goals; seeks to
achieve net zero emissions by 2050

"Climate Action Plan 2030 - U.S. Navy"

@) (o
2025

L5
2030 2032 2035 B 2050

Waste GHG reduction CO,-free Infrastructures Green vehicles Net-zero
electricity emissions
Deviation of at least 65% reduction in Scope of 100% Reduction of 50% of Acquire 100% of
50% of non-hazardous Scope 1 and 2 carbon-free electricity; emissions from Navy net-zero emission
solid waste from landfills emissions (vs. 2008) with at least 50% self- buildings vehicles
consumption

> Navantia
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Source: Climate Action 2030. Department of the Navy (USA) )



Evolution of total GHG emissions reported by the U.S. Department of Defense (*)

The U.S. Military Emits More CO, Than Many Nations il tons o CO. coutvent

Estimated carbon dioxide emissions in 2017 (million tonnes) 20 79.00132

o 0793

- 70

- R :
5
s e :
Perul . '

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Y] i
SWEdE'n 5 _ 480 (*) Scope (1) and (2): Emissions directly emitted by the department's buildings and equipment (1) and emissions indirectly
emitted by the department via its purchases of energy produced by third parties (2)
]
HUNGETY B
Finland .l_ - 45.0 Structure of U.S. Department of Defense reported GHG emissions in 2020

Unit: share in % of U.S. Department of Defense volume emissions

New Zealand ﬂ _ 3710 by type of operation by end-use sector
Biogenic

Norway §iss _ 353 19
Switzerland 3 - 344

[ I}
o o o o

o
(=
(K=

3 [
1=

Non- Mobility
standard and
@ ® @ Operations equipment
62% 72%

@statistaCharts  Sources; Brown University, BP Statistical Review of World Energy FOl'bes StﬂtISlaE



Figure 1: Operational Energy Use, FY 2014
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FORCE

A A BUDGET, S PARTNERED
STRATEGY PLANNING e ANALYSIS, & ACTIVITIES 8
2 EMPLOYMENT ASSSESSMENT ACQUISITION
» National Defense * Unified Command * Defense Planning + Strategic Portfolio « Security Cooperation
Strategy Plan Guidance Reviews Programs
- gational Military . (F:’Ic;nr}rlﬁr?gngﬁi dance ’ ﬂ;’::éelzn?;‘i * Analysis of Alternatives * Partnership Plans
trategy + Joint Strategic Guidance * Annual Joint Assessment  « Acquisition Strategy
' gombatagtTh t Campaign Plan * Contingency Planning  « Chairman’s Risk * Major Defense Senice
Sar;trggaigs cater * Operation Plans Guidance Assessment and Acquisition
* Global/Functional * Global Force Posture . pefense Planning Programs
Campaign Plans Recommendations Scenarios . St i
+ Senice Planning * Guidance for + Proaram Obiective Program
Guidance Employment of the 9 ) . .
[ Memorandum + Joint and Senvice
* Combatant r
. . _ . Seni 4 Independ Capability Development
Command Campaign  « Joint Warfighting enice and Independent Processes and
Plans Concept Cost Estimates

Owersight

+ Senice Warfighting
Concepts



NAVANTIA
DECARBONIZATION

PLAN

= Navantia

@ Screening

« Annual reporting and auditing of the carbon footprint, including Scope 1, 2 and 3.
« Automation of the footprint calculation using a carbon footprint tool.

@ Renewables

\} « Promoting the development of second-generation biofuels and synthetic fuels
and their use in the defence sector.
« Certification of Navantia ships for the use of biofuels and synthetic fuels.
 Exploration of the adaptation of dual diesel-methanol engines already developed
in the merchant sector and their application to defence vessels.

R&D
@,
@ » Development of digital services that support the decarbonisation of customers

(route optimisers in navigation, engine operation, etc.).
« Promotion of eco-design as a lever to reduce the footprint of Navantia ships.

Communication

C- ' & Advocacy
« Annual publication of the carbon footprint in the non-financial report.
« Achievement of a sustainability score by an internationally recognised body (i.e.
CDP).
« Certification of decarbonisation targets by SBTi
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‘ EU Green Deal targets overview

2030 Framewaork for Climate and Energy
Headline targets

=20 N 200 20 g 10 2%
2020 GrEprEsonn FI-—'I'IHII Energy IrdnrconnacEinn
Gas Emizsione Efficierey
- 2325% asm

l

Mew governancs sfstn'm + indicators

These targets affect also naval vessels, which progressively must reduce their GHG (Green House Gases) emissions
same as other economic sectors. DG DEFIS and EDA are promoting actions in this sense.



‘ Naval Defence sector approach to Green Deal targets

Not all current technological solutions to get zero GHG emissions can be applied on Naval vessels due their most demanding
safety operational requirements. This means:
* Need to develop specific fuels for naval vessels, different of civil ones
- Civil waterborne solutions aim to Hydrogen as cheapest and more efficient green fuel solution

- Hydrogen can 't be used on board naval vessels due its high explosivity, and ammonia imply toxicity problems which
recommend not use it or to develop specific storage and transfer systems.

* Need to develop devoted new on-board safety storage and transfer fuel systems
 Possible higher fuel cost of these new fuels

Need to greening the present UE fleet minimizing retrofitting works.

Need to coexist internationally with other fossil-fuels in a transitional period, with logistic problems to get green fuel
out of Europe. Need of dual-fuel propulsion system.
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‘ EU PERSPECTIVE

There are several technical solutions what could be
developed to greening the EU fleet, and probably every
country have different preferences depending on their
industrial capabilities. For the EU this means a problem,
because aspires to have an EU joint navy operating as
a unique fleet.

This EU fleet, when deployed in international waters,
will need to be supported by AOR (Auxiliary Oiler
Replenishment) vessels, what would not be possible
without a common fuel system for all European
naval vessels.

So, after analyzing all possible different solutions, the
European Navies should agree a common
solution for all new European naval projects and
present fleet retrofitting.

EPC will be the first EU project where this issue should
be agreed between different EU Navies.

N 30
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‘ Green solutions selection and roadmap

First step should be to define and agree a common green fuel solution for EU naval engines, covering
both scenarios: retrofitting of current fleet and future EU vessels.

Second step should be to define and agree a common green fuel cell solution for EU naval vessels,
agreeing also a common fuel for this use.
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FUTURE
MARINE
FUELS

PATHWAYS TO
DECARBONIZATION

IMO has developed

the ambitious target of a
minimum 50% reduction
in greenhouse gas (GHG)
emissions by 2050,

Shipowners have
alternative fuel options
to help them meet IMO's
ambitions, each with

its own advantages

and challenges.

() Mvantages

() Challenges
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Optimum Naval Green

ENERGY DENSITY REFERRED TO DIESEL fUEl

90,2%

Energy density of biofuel and e-
fuel are similar, with values from
5% to 10% of diesel energy
density. Regarding this data,

pieseL NG 100,0%
58,8%
NG I 57 5%
42,4%
NH3 (GREENH2) I 326%

R S . ) ) increase of storage volume is
I I i i . limited to this value frame and
= || = . ~ - o = = we can conclude this should be
wv > > < I < < .
“2 || s < 2 > ° @ o best option for naval vessels
=21 5 " g s = = greening purpose.
P o g ; ;:‘
VOLUME RESERVE FOR INTEGRATION RELATED TO DIESEL- Biodiesel is a recycllng fuel. SO,
COMBUSTION ENGINE SOLUTION difficult to be reformed. And e-
Liuid H2 -Combustion Enz. — fuel is under development.
N — Therefore, none e-fuel reforming
2 Bl Fossil fuel rocess could be developed yet
LNG - Combustion Ene. | g Carbon Neutral fuel P e et
P > Bl Zero Emission fuel So, among present existing fuels
Bioethanol reforming - PEMFC Q /
el &Biodiese] - Combustion Eng. g Bioethanol offers the best
Diesel - Combustion Eng. [ CharaCtGFIStICS tO feed naval fuel
00 10 20 30 40 50 60 70 80 90 cells. ,\‘y
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How using
renewable fuels

Availability Ease of use Cost Safety Complexity Scaling TI:: :crl‘:)r::sg: does affECtS
piesel vessel logistics?
Biodiesel & e-Fuel
e—— < v The end user does expect
LOHC v v an experience like
CNG (200 bar) managing conventional
NHS (fromgreen i2) v v fossil fuels.
H2 (350 bar)
LNG v v v
H2 (700 bar) v v v v v e-Fuel plant is simpler and
H2 (liquid) v v v v v v v safety than Hydrogen,
FUEL LOGISTICS (MID TERM) FUEL STORAGE (MID TERM) ammonia, ethanol,
_ methanol or LNG
User expectative:
- Fuel supply granted anytime, anywhere. Quick refueling and easy The e-fuel cost is in the
procedures. range of the diesel,

around 1,2 €/I.
- Competitive price.
Bioethanol’s cost and
logistic are quite similar to
diesel or e-fuel ones. >

> Navantia Navantia

- Highest safety standards, conventional means for hazard prevention
and suppression in case of accident.




Alternative fuels: regulation & safety

Based on Repsol and MTU premises, the alternative fuels developed within the collaboration will comply with

Europe’s main fuel standards.

Descripcion muestra

Especificacion
Mavantia

DMX
DMA/DFEA
DMZ/DFZ
DMB/DFB

HVO
EN15940

E-fuels
EM15940

Gasoleo
lignoceluldsico

Gasoleo
lignoceluldsico
marino

Disponibilidad

2023

2024

2026

2026

Verano/Invierno

Clase AfClase B

Clase AfClase B

- Advanced biofuel (HVO) produced at industrial scale in UE already complies with EN 15940.
GHG savings in more than 80%

« E-fuels will comply with EN 15940, but will be made available before 2030.
« New standards could be created if required, according with marine regulation and engine necessities.

Objective: reduce retrofitting efforts between: standards engine to biofuel engines, as well as biofuel
engines to e-fuel engines.
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Why Biofuel/e-fuels?
A good tradeoff for innovation and GHG reduction
Biofuel/e-fuels propulsion

H2 propulsion solutions

solutions
v Smooth transition to GHG and |x Technology RTL low for high power
Green Deal objectives. solutions and standard operation
v 100% CO2 neutrality. x Low autonomy in comparation with
v Well known technology (ICE) liquid fuels and biofuels. (x4 to x8 less
and similar propulsion solutions as autonomy or higher volumes)
fossil fuels. x No regulation for H2 consumption.
v' RTL 4/5 — enough mature to be x Safety and training to handle low
ready in 2/3 years. flashpoint fuels like H2, cryogenic tanks
v" Regulation of biofuels ready in or NH3 solutions.
Europe (EN 15940) x Increase risk of production and
v Same autonomy range than for maintenance. Low knowledge in asset
diesel life cycle.
v Logistic and client experience |x Risk of explosion
advance and compromised: x No logistics in ports and limited H2
= 2023 for HVO and Advance supplies. Bunkering problems.
biofuels x Solutions not ready for 2026
= 2025 for e-fuels
x Not zero emission. Neutrality. v' Zero emission
x Higher fuel production cost. v Highest efficiencies in fuel cells




Advanced biofuels plants in EU: most relevant operating plants

Operation year:

Operation year:

Feedstock:

Refining
technology:

o]
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EL

Other waste fats

®©

Hydrogenation of lipids

Wegetakble cil

7

=

Advanced biofuels are a needed to comply with decarbonization targets in the short term and for the efficient management of waste

Operation year:

Feedstock:

Refining
technology:

Production
capacity:

resddlock Vegetable ol  Otherwaste fats Production 1,000,000 tons/
capacity: ’ ’ y

o ~ —
technology: Hydrogenation of lipids HH
Production
capacity: 500,000 tons/y

il
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2030 (All refineries) /
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345,000 tonssy (Al refineries)
255,000 tons/y (C43 project)

ADV. BIOFUELS & NEGATIVE
FOOTPRINT BIOS

———

Multiple companies have already created a waste logistics to produce advanced biofuels at scale.

= neste——

Operation year:

Feedstock:

Refining
technology:

Production
capacity:

2007

=
@ ('\;{/
L
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Otherwaste fats

©

Hydrogenation of lipids

Yegetable oil

580,000 tons/y

o

]

Operation year:

Production
capacity:

Enl
2014 [Venice) / 2019 (Gela)

[ ==
Feedstock: @ o '/0 ‘:_L
sedsiock: Vegetable Other MsW?
- oil waste fats
O &
Refining L=}
technology: Hydrogenation Hydrothermal
of lipids liguefaction

1,000,000 tonssy (venice)?
720,000 tons/y (Gela)

TMSW: Municipal Solid Wasfe

2~400,000 tons/y in 2020 and 1,000,000 tons/y in 2021.
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E-fuels plants in EU: operation and announced projects

Production of e-fuels is already happening in Europe, including private inifiatives as well as EU H2020 funded projects.
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E-fuels promotion will play a relevant role in meeting tfransport decarbonization objectives

0 38 . Large plants (21,000 tons/y)

Small plants (<1,000 tons/y)




E-fuels plants in EU: operation and announced projects

George Olah

Year of Count H, Plant
operation source production capacity
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