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Figure 2.  IMO sulphur limits for years 2008-2020 (% mass). future ECA
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e Reducion deemisiones.

e |ncorporacion de mejoras tecnologicas (barcosy
puertos).

 Mejora control cumplimientodirectivas.




Air quality improvement

Rotterdam (NL): 24-37% reduction 50, conc.
Great Belt bride {DK):50-60% reduction
Neuwerk (DE): 50% reduction
. S0, concentration changes (2.5 - 3.0 pg/m?)
SE Sweden: 50% reduction for various wind directions, including 95%

Plymouth (UK): 66% reduction confidence interval (0=North; DCMR, 2015)
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Table 3. Summary of Zero-emission maritime projects.

Route length Entry into
Technology Veszel or project ) service
Hydrogen fuel cell ferry m- Hﬁder:::;:‘ - ﬂ:;“:t;ﬂmm Table 6. Gualitative scoring rubric for technology assessments applied below.
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Hydrogen fuel cell towr boat Mamo HZ B7 passengers Up to 150 Netheriands and feasibility reduction potential
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e yon sengers, 21 vehicles awa, Canada Operationa . Lower upfront or fuel leei
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g-in hybrid fishing aroline Y Operationa but nat yet ready for £0st, EWIE Uncertain or reduction fram fossil fuel

cormmercial deployment = hat negative total basealine
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Mot yet built, but appears | Would reguire substantial ; ' )
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MF Glopoefiord and Faces extrarme
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Table B. Qualitative assessment of readiness, costs, and emission reduction potential for battery-electric, hydrogen fuel cell, and
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Marth Sea Giant Morws Cperational
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Fuente. Survey of zero-emission technology options across the transport sector. July 18,
2018. International Council on Clean Transportation ICCT
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Figure 3. Greenhouse gas emissions by technology for an example small container ship.

Flgure 3. Greenhouse gas emissions by technology for an ecample small container ship.

used, the results for hydrogen are
highly sensitive to the efficiency of

the fuel cell and hydrogen electrolyzer.
For example, with a SOFC with heat

recovery, total efficiency could increase
to 85% (up from &0% in the PEM case
in the figure), making hydrogen from
average European electrolysis cleaner
than the baseline fuels. Additionally,
the performance of LMG here assumes
complete combustion with no methane

iIiE; if this were not the case, the impacts

wiould be substantially higher. We use
a 100-year global warmin otential;

using a shorter time horizon would show

hiEher eMmissions from the LMG =hip, as

methane has disproportionate near-

term climate impacts. Although not
shown _here, using hea'-.rE fuel il would

result in greenhouse gas emissions up to
20% higher Than dietlTate fuel because
ar relatively nigher black carbon
emissions, depending on ship type and
the time =scale used in accounting. We
excluded ammonia fuel cells from the
figure because of the greater degree
of uncertainty and lack of experience
with ammmonia as a transportation fuel.
Ammonia is produced from hydrogen
but requires additional processing;
our best estimate from the literature
suggests that ammonia fuel cell paths

would add 5 to 10 gCO_/t-nm to simila
hydrogen fuel cell pathways shown in
Figure 3.

Maritime shipping benefits from very
low fuel prices relative to other forms
of transport. We estimated the fusling
costs associated with the same example
feeder container ship above to place
these zero-emission technologies into
a broader cost perspective. Distillate

fuel costs an equivalent of $2.17/
gallon (€0.47/liter) as of March 2018,

compared to $0.67/kg for LNG fuel.
These values translate to $0.40/t-nm
for distillate fuel and $0.43 for LNG fo

the example vessel considered abowve.
We compared these conventional costs

to the zerc-emission technologies on
the basis of electncity rates for indus-
trial customers in selected markets
and hydrogen used in International
Energy Agency projections for 20205
The cost of fueling the electric ship
in Morway would be 60% lower pe
tonne=nautical mile than distillate, and

Eurocpean average electric costs would
be 10% lower. If hydrogen costs drop

I7 we assume £ 87 per MME8tu of LMNG and
£4.B% and $8.54 per kg of liguid hydrogen from
SMA and renewalble aklectnol ysis, respactrasly,
based on IEA projections for 2050,




Conexion a la red eléctrica (Onshore Power Supply OPS)

Ports using OPS

0 EnokHERE

Porig uging OPS systems have been developed in Morth America as well a3 Europe for seagoing
ships. Az the following table illustrates, the absence of perinent standards and differences in
electrical layoutz of grids and zhips have resulied in differences in several aspects.
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Inspections

(total: 7.066)

258

Sulphur Inspections vs Non-Compliances per region
source: THETIS-EU
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23.778 barcos operan en el Med.
10.000 diariamente.

ix percentoges for the Mediter 2016 and under MARPOL Vi and Med ECA scenarios

o 325 millones de personas vive en nucleos urbanos costeros (145 en UE)
« Altavulnerabilidad region.

e Aumento trafico maritimo hasta un 250% en el ano 2050.



HACIHES IMEECIO

Combustible utilizado.

« Emisiones GEI y contaminantes
Motores naves.

. - del aire.
Alimentacion en puerto.

Proximidad puerto-ciudad. P INMISIONES:
Actividad portuaria.
Calidad aire nucleos urbanos

costeros.



Treballant per un aire net a Maglomeracid de Barcelona
El Pla 'sctuacad per & L enillorn de L quabtat de I'are, horted 2020

El trafico maritimo internacional representa el 40% emisiones NOX, el
44% SOx y el 22% PM2,5, referidas al total del Estado espanol en el teccd de Fambient atmosteric P
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3. Estimacio de les emissions generades per ["activitat portuaria

5. Pla de Millora de la Qualitat de I'Aire. Principals accions

EMISSICONS NOnc ' EMISSIONS PO
X : % del total . :
CTMNAANY) : : (TMNAANY)

Reduccio de les emissions
del Port de Barcelona

J ! !

Vaixells 5.116,0 ! o 489,50
Fortacontenidors 1.554, 1 28% 148,06
Cargo 1.804.9 339 182,75
Crevers 683, 2 2% 62,40
S ' : olk Promocionar el GNL Bonificar Electrificar
com a combustible

alternatiu de mobilitat

Altres vaicells .0, 26,05 els valxells mes nets la flota interna
Vaixells auxiliars ] 535
Maquinaria auxilars - % 513

Circulacikh de vehicles o 5,61

FONT: BARCELOMNA REG[ORAL

Nuevas ampliaciones previstas:
. 2 nuevas terminales de mega- cruceros (3 millones cruceristas en 2018 : +12% del 2017)

. Ampliacion 32 terminal carga (3 millones a 5 millores de contenedores).



Retes BN

e Calidad del aire
e Descarbonizacion

 IMO 40% reduccion intensidad carbono (emisiones por t-nm) en 2030 y reduccion 50% GEI en 2050.
« UE 40% de reduccion de las emisiones GEIl en 2030 en relacion con los niveles de 1990

 Ley catalana de cambio climatico
e  Presupuestos de carbono por sectores y cada 5 anos
e Articulo 21. (3). Evaluacion GEI proyectos constructivos y ECA en puertos Generalitat.
e Articulo 21. (4). ECA en puertos Generalitat.
e Articulo 24. (4): Reducciéon en un 50% la dependencia de los combustibles fosiles puertos de mercaderias y deportivos
en el aho 2040.

e Articulo 39. Impuesto sobre las emisiones portuarias de grandes barcos (NOXx)



Escenario agotamiento del petrdleo

Oil outlook to 2025, without a pick-up in conventional oil investment

Global oil supply to 2025 without future capital investment

2010 2015

@ Currently producing fields

@ Growth from other sources (at current project approval rates)
@ Growth required from US shale

—— Demand

What if demand were to follow a different trajectory?

In the Sustainable Development Scenario, with concerted action to reduce greenhouse gas
emissions to meet the objectives of the Paris Agreement, demand peaks in the early 2020s and falls
by 1 mb/d between 2017 and 2025. We do not yet see the policies in place or on the horizon that
would lead to this outcome (if we did, they would be incorporated already in the New Policies
Scenario), but it is of course possible that a lower demand trajectory also helps to avoid the risk of
market tightening in the 2020s.

40
2010 2015 2020

— MNPS demand = SDSdemand @ Observed decline ' Matural decline




Deppenoes

e ECA en el mar Mediterraneo en 2020 para todos los contaminantes (Sox,
NOx, PM y carbono negro).

* Prohibicion del uso de scrubbers en el mar Mediterraneo. Incorporacion
filtros de particulas y SCR Nox.

e Esquema armonizado y eficaz de control y aplicacion de la regulacion.

e Conexion eléctrica en puertos (OPS)

e Supeditar nuevos proyectos de ampliacion a cumplimiento niveles OMS
calidad del aire y objetivos de reduccion GEI (directivas europeas vy leyes
de cambio climatico).
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