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Overview of the presentation

 Below the 2°C target

* |nternational transport (aviation and shipping): specific of these two modes
(similarities and differences)

* Mitigations potential: policies and technologies
* Representation of international transport in IAMs (NAVIGATE)

* Analyse the level of decarbonisation potential by international transportin a
below 2°C target world

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Paris Agreement (some of its key aspects)

A temperature goal (Art. 2) — limiting global temperature increase to well below
2 degrees Celsius, while pursuing efforts to limit to 1.5 degrees.

* Global peaking and 'climate neutrality' (Art. 4) —aim to reach global peaking of
GHGs as soon as possible to achieve a balance between anthropogenic
emissions by sources and removals by sinks in the second half of the century.

e Mitigation (Art. 4) — binding commitments to prepare, communicate and
maintain NDC and to pursue domestic measures to achieve them. Successive
NDC will have a ratcheting ambition.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Global greenhouse gas emissions by sector
This is shown for the year 2016

global greenhouse gas emissions were 49.4 billion tonnes CO.eq.
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* International transport emission out of

the main frame of the Paris Agreement Agriculture,
* Regulated by IMO and ICAO v Eﬁﬂi&
e Emissions 2019: shipping 692 MtCO2; crenc, .

aviation 618 MtCO2 (-10% and -51% for Cermept

2020 respectively)

* Increase from 2000: shipping +40% and
aviation +75%

» Vessels typically have a very long lifespan

(25-30 years) with a fleet age of 10 and
15 yr for aviation and shlppmg

This project has received funding frc
research and innovation programme

QurWorldinData.org - Res

rch and data to make progress against the wol



I|[INAVIGATE

International Transport

Freight represents 100% of shipping but 20% of aviation emissions 3
* C(Climate impact:

Shipping: black carbon emissions represent 21% of the CO2 impact *

Aviation: aerosols, water vapour and NOx emissions at altitude represent 2/3 of the net
radiative forcing >

ICAO: CORSIA Carbon Offsetting and Reduction Scheme for International

Aviation (carbon offset and reduction scheme with goal to have a carbon neutral
growth from 2019)

IMO: EEDI 2011 the Energy Efficiency Design Index and IMO GHG Strategy 2018
(reduction target of 50% by 2050 compared to 2008)

This project has received funding from the European Union’s Horizon 2020
el research and innovation programme under grant agreement No 821124.
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Projecting demand o Shipping Demand
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ﬁechnologies and Policies for Mitigation

* Shipping: Operational measures and logistic such as slow steaming.
Low-carbon fuel (liquefied fossil gases, traditional and advanced
bioenergy or renewable electricity processes for synthetic fuels).
Demand reduction via regionalisation of production or circular

economy development.

* Aviation: Infrastructure and operational efficiencies. New technology
to eliminate emissions at the source (SAF, electric and hydrogen).
Offsets and carbon capture. Demand reduction policies (carbon tax,

frequent flyer levy or escalating carbon tax).

This project has received funding from the European Union’s Horizon 2020
search and innovation programme under grant agreement No 821124,
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Technologies and Policies for Mitigation

. IATA NetZero 2050 Strategy slow steaming.
1d advanced
'thetic fuels).

B 13% New technology. electricand  OF circular
hydrogen

. 65% Sustainable Aviation Fuel [SAF

New technology
id hydrogen).
ies (carbon tax,

W 3% Infrastructure and operational
efficiencies

. 19% Offsets and carbon capture

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Shipping Fuels
_ Description Represented
Conventional marine
All
fuels
Al Animal fats- and oilseed- All
based fuels
D-synt bio Synthetic drop-in biofuels All
All . .
Other drop-in synthetic
D-synt other Iy ! All
fuels
All m Fossil alcohol and gases All
m Bio-alcohols and biogases All
IMAGE AG-synt Synthetic alcohols and Al

Electricity

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.

PROMETEUS



| I | I NAVIGATE Task 1.3 — Stakeholder dialogue

ﬂhe model intercomparison:

The goal is to investigate how deep decarbonisation could be achieved, both in terms
of technical possibilities and structural changes.

The main objective is to identify the role of international transport in deep mitigation
scenarios from a global IAM perspective.

e Under similar SSP2 assumptions, how do different IAMs see the role of international
aviation or shipping in deep mitigation scenarios?

* Considering the results from different IAMs, is there a broader response/common
conclusion deriving from this modelling exercise?

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Aviation protocols: Scenarios

UCL: aviation
Aviation scenario name | Climate policy (55°2)

NDCs Based on meta-model SSP2
1.5C Carbon budget: 700 GtCO, 2020 onwards Based on meta-model SSP2

1.5C LD Carbon budget: 700 GtCO, 2020 onwards Based on reduction relative to meta-model 1.5C SSP2
= demand (Kikstra et al., 2021)

1.5C HD Carbon budget: 700 GtCO, 2020 onwards As per REF
1.5C LCF Carbon budget: 700 GtCO, 2020 onwards As per 1.5C + fast deployment of low carbon fuels

1.5C LDLCF Carbon budget: 700 GtCO, 2020 onwards As per 1.5C_LD + fast deployment of low carbon fuels

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Fast deployment of low
carbon fuels (LCF): is
represented as an increase of
50% in the penetration of fuels
including bio and electro-fuels
in the aviation sector between
2020 and 2050, relative to the
1.5C scenario uptake.
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/COZ emissions from International Aviation

* Global carbon budget.
* No specific carbon budget for the sector.
* No specific CDR linked to the aviation industry (offsetting).

NDC aviation emissions 1.5C aviation emissions
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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Post 2050 energy carriers for international aviation

2050 fuel mix 2070 fuel mix
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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.



I||INAVIGATE

Maritime protocols: Scenarios

* Global carbon budget
* No sectoral storyline (demand harmonized to SSP2)
* No sectoral policy (IMO2050 target not implemented)

Shipping scenario | Climate policy (SSP2)
name

NDCi_IntShip NDCs
\ L@ EEl o [l iiTel | Carbon budget: 600 GtCO,, peak

NIl ficln a1yl e0 1 Carbon budget: 600 GtCO,, full century
\ el [ilarfei Carbon budget: 1,000 GtCO,, peak

NIl ool [hi&0y11er Carbon budget: 1,000 GtCO,, full century

research and innovation programme under grant agreement No 821124.

- This project has received funding from the European Union’s Horizon 2020

The scenario design does not
impose any sectoral storyline, but
input data are harmonized to SSP2.

The scenarios don’t include
IMO2050 target. One of our aims is
to compare the models’ results to
this target.

The “f scenarios” are to understand
the impacts of allowing overshoot
on international shipping
emissions.
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/COZ emissions for International Shipping

In a world below 2C, shipping emissions grow in the
short-term and usually plunge by 2050.
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International shipping CO2 emissions varlatlon compared to 2020 across 3 principal scenarios

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Post 2050 energy carriers for International Shipping

In 2050 and beyond, the marine fuel mixes show different penetrations of low-carbon energy carriers
in from 75% in TIAM-UCL to very limited .
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International shipping fuel mix in 2030, 2050 and 2070 across 3 principal scenarios

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Concluding remarks

In recent decades the transport sector has seen one of the largest increase in greenhouse gases emissions.
Transport underpins modern economies and ways of life, facilitating international movement of goods and community
inter-connectedness.

1.5C global carbon budget:

As seen in the results, without specific sectoral policies, international transport in the second half of the century
presents residual emission under 1.5C carbon budget.

These residual emissions can be compensated by CDR technologies.

Sectoral net-zero target:
Non-fuel-based solutions (demand management or operational efficiency) are important but will not to achieve net-
zero alone; fuel switch to non-carbon based fuels is needed as well as some offsetting.

Both targets will require comprehensive strategies involving policy decisions, technology choices, infrastructure
developments and logistic improvements to support the 1.5C target or achieve a net-zero goal within the next three
decades.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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Models and Institutions

 COFFEE: Centre for Energy and Environmental Economics (CENERGIA), Energy
Planning Program (PPE), COPPE, Universidade Federal do Rio de Janeiro, Brazil

 IMACLIM: Ecole des Ponts ParisTech, CIRED, 45bis Avenue de la Belle Gabrielle,
Nogent-sur-Marne, France

* IMAGE: PBL Netherlands Environmental Assessment Agency, The Hague,
Netherlands

* PROMETEUS: E3Modelling S.A., Panormou 70-72, Athens, Greece
* TIAM-UCL: University College London (UCL)

 WITCH: RFF-CMCC European Institute on Economics and the Environment (EIEE),
Centro Euro-Mediterraneo sui Cambiamenti Climatici

B, This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 821124.
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