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How big a problem? 2

EU CO2EU shipping CO2
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Source: Ricardo-AEA, 2013 for the EU MRV impact assessment scope; Eurostat, 2018



3Myth:  Cars are main culprit. 
Shipping is part of the solution.
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A Journey: 
Calais-Dover

Ship: 
PoB (~1420 pax, 530 cars)

Distance: 
21 n-miles

Operational profile:
209 days/year, 6 journeys/day

Fuel:
MGO, 1000ppm S
Road diesel, 10ppm S



Current IMO process
4

Targets

• Reduction of carbon intensity by at least 40% by 2030 compared to 2008
• Reduction of carbon intensity by at least 70% by 2050 compared to 2008
• Reduction of absolute emissions by at least 50% by 2050 compared to 

2008 while aiming for full decarbonisation in line with Paris Agreement

Short-term measures
• Design efficiency (EEDI)
• Operational efficiency (slow steaming, operational efficiency, etc.)

Mid/Long-term measures
• Carbon pricing/MBMs
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1. Climate & industry policy disconnect: 
Global measures, local investment

2. Think globally, act locally: role 
bottom-up measures
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Climate & industry policy disconnect

How much renewable energy?

Global measures, local investment



Technology pathways analysed 8

Technology Propulsion Energy storage

Battery ships Electric motor Batteries

Hydrogen fuel-cells Electric motor Liquid H2

Hydrogen ICE Internal combustion 
engine (ICE) Liquid H2

Ammonia fuel-cells Electric motor Liquid ammonia

Ammonia ICE ICE Liquid ammonia

Electro-methane ICE Synthetic methane from electricity

Electro-diesel ICE ICE Synthetic diesel from electricity

Technology mix Battery-electric, H2 fuel cell & Ammonia fuel cell
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How much renewable energy? 10

+11-53% Additional renewable electricity over total 2015 electricity 
production

+11% Battery-electric difficult

+25% Tech. mix: battery, liquid H2 & NH3 more likely

+32-34% H2 (FC & ICE) possible

+34-37% Ammonia (FC & ICE) possible

+42% Synthetic methane dangerous

+53% Synthetic diesel dangerous
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Disconnect?



European LNG subsidies
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Funding: "BAU" "High Gas" "Transition" "Limited Gas"
Private 

funding: 4,296 11,055 2,002 957

EU-2050: 4,763 9,992 2,486 1,028
EU-2025/30: 1,525 1,158 1,036 952

Total: 10,584 22,205 5,524 2,937

Source: Domagoj et al., UMAS, 2018

M
ill

io
n 

$
Past spending



13

EU Mandate on Port LNG infrastructure
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Combination 1 Combination 2 Combination 3
Direct bunkering 10% 5% 27%

LNG feeder vessel 80% 45% 27%
LNG storage tanks 5% 45% 27%

LNG barge 5% 5% 20%
Source: forthcoming research UCL/UMAS (2018)
Note: estimations assume 3-61% market share increase of LNG from 2025 to 2050

Ship LNG bunkering infrastructure costs



GHG benefits of LNG vs. BAU 16

• Shifting 60% of  global fleet to LNG will deliver only 4.6% GHG reduction 
from ships on well-to-wheel (well-to-wake) basis compared to business-as-
usual (BAU).
• Cumulative emissions (well-to-wake) from 2010-2050

• BAU - 35.22 billion tonnes
• High LNG scenario - 33.61 billion tonnes Source: Forthcoming research, UCL/UMAS (2018)

1.5ºC Paris Compatible trajectory 2ºC Paris Compatible trajectory
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Think globally, act locally

What role for bottom-up measures?

How to bridge global ambition gap?

How do get to ZEVs fast?



Local/Regional measures
Beyond IMO scope
q Taxes on shore-side electricity
q Green port discounts
q Routes with public service obligations (PSO)
q ZEVs/infrastructure subsidies/co-financing

Complementary to IMO scope
q Green lanes
q ZEV mandates – CO2 emission control areas
q Tighter air pollution standards
q Maritime Climate Fund
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Tax exemption
=

€120/t_CO2



21



22



Key takeaway
§ Align PA temp goals with domestic industrial policies

§ Stop wasting taxpayers money on LNG

§ Allocate available sustainable biofuels to aviation 
(more difficult sector than shipping)

§ Invest in battery/hydrogen production and shore-side 
charging/hydrogen bunkering infrastructure

§ Implement bottom-up measures: tax optimisation for 
OPS, green port discounts for ZEVs
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[EXTRAs] – Mandate ZEVs

q Green lanes (bilateral ports?)

q Zero-Emission ECAs (national/regional?)

q Routes under public service obligations 
(PSO) (already subsidies why not green?)

q Tighter air pollution standards (berth & 
territorial waters/EEZ)
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[EXTRAs] – (Co-)Financing

q Strict climate criteria (zero emission)

q Lending, structured financing, 
guarantees, project bonds...(EIB, 
EBRD, etc)

q Partial/Full grants (HORIZON2020, 
INTERREG, etc.)

q EU Maritime Climate Fund



Merci!
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