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Many thanks to John!

•A prominent 
member of 

the North 
Korean 
delegation 

at the IMO!
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Purpose of talk

•Takes stock at the long and tortuous road to reduce greenhouse 
gas (GHG) emissions from ships

•Tries to explain why, under the current IMO governance, the 
realization of the IMO GHG reduction targets is extremely difficult

•Major obstacles are identified, and alternatives on how to 
proceed are discussed

•Note: treatment is not encyclopedic!
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Reference

•>50 years of maritime R&D (MIT, NTUA, DTU)

• about 20 years involvement in the IMO process

• about 20 years of R&D on shipping emissions (GHG and 
other)
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Reference (most recent)
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The big picture

CII CO2
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IMO’s Net Zero Framework (NZF)

•Voted upon at MEPC 83 
(Apr. 2025)

•Derailed at MEPC/ES.2 
(Oct. 2025)

•Adjourned for one year

•Unclear how or if it will go 
ahead

•Next meeting: MEPC 84 
(Apr. 27 – May 1)
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What is the NZF?

A. Technical element
•A goal-based Green Fuel 
Standard, intended to 
progressively lower the GHG 
intensity of marine fuels used by 
ships. 

•Measures the so-called Green 
Fuel Intensity (GFI) of a ship 
in terms of CO2e emissions per 
unit of energy (grams of CO2e 
per MJ). 

B. Embedded economic element
•A penalty mechanism to induce 
ships to lower their GFI.

•Involves 2 scales of penalties for 
ships with GFI above certain 
limits, one at 100 USD per 
tonne of CO2e and one at 380 
USD per tonne of CO2e. 

Looks like a more complex version 
of FuelEU Maritime, combined with 
an Emissions Trading Scheme on 
GFI!
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Two main reasons for the NZF failure 
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Two main reasons for the NZF failure 

1. NZF itself

•Too complex

•Does not collect 
enough money for 
the green 
transition

•No clear signal on 
how industry 
should respond
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Two main reasons for the NZF failure 

1. NZF itself

•Too complex

•Does not collect 
enough money for 
the green 
transition

•No clear signal on 
how industry 
should respond

2. D.J.T. 
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Two different votes

1. MEPC 83 (April 2025) 
•VOTE: For or against NZF

 

absentions

for

against

A heterogeneous collection of countries, which 

were in opposing camps for much of the IMO 
GHG discussion, but agreed at MEPC 83
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The disappearance of the levy 

A MONTH BEFORE MEPC 83

NZF as supported by EU et al, plus 
SIDS, consisted of: 

•Fuel standard + penalties

•Plus a levy on CO2e emissions

•It was the majority option!

• ISWG-GHG 18/2/5: Consolidation of the proposals 

for an economic element of the mid-term 
measures based on a GHG levy/contribution. 

Submitted by Austria, Bahamas, Belize, Belgium, 

Bulgaria, Croatia, Cyprus, Czechia, Denmark, 
Estonia, Fiji, Finland, France, Georgia, Germany, 

Greece, Hungary, Ireland, Italy, Jamaica, Japan, 

Kenya, Latvia, Liberia, Lithuania, Luxembourg, 
Malta, Marshall Islands, Montenegro, Netherlands 

(Kingdom of the), Nigeria, Palau, Panama, Poland, 

Portugal, Republic of Korea, Romania, Seychelles, 
Slovakia, Slovenia, Solomon Islands, Spain, 

Sweden, Tonga, Tuvalu, Ukraine, United Kingdom, 

Vanuatu, European Commission and ICS. 
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The disappearance of the levy 

A MONTH BEFORE MEPC 83

NZF as supported by EU et al, plus 
SIDS, consisted of: 

•GFI + penalties

•Plus a levy on CO2e emissions

JUST BEFORE MEPC 83

•Levy taken off the 
table!!!
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Was that beneficial?

YES: bring China et al. onboard
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Was that beneficial?

YES: bring China et al. onboard NO:

•LOST SUPPORT OF SIDS 

•MUCH LESS MONEY TO BE 
COLLECTED

•WEAK SIGNAL TO INVESTORS
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Two different votes

1. MEPC 83 (April 2025) 
•VOTE: For or against NZF

2. MEPC ES.2 (October 2025)

absentions

for

against

for

against

abstentions

•VOTE: For or against adjournement
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Before MEPC/ES.2 (October 2025)

USA

•CAMPAIGN AGAINST NZF

•THREATS TO RETALIATE
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Before MEPC/ES.2 (October 2025)

USA

•CAMPAIGN AGAINST NZF

•THREATS TO RETALIATE

Class

•DNV: reservations

•ABS: freeze it 

Greek ship owners

•Against it
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The MEPC/ES.2 vote

For adjournement 
(57)

• US

• Saudi Arabia

• Russia

• China

• Liberia

• Panama

• Israel

• Many petro-states

• Selected South American 

countries (Argentina & 
Venezuela)

• etc 

Against adjournement 
(49)

• EU (minus Cyprus & Greece)

• Australia

• Brazil

• Canada

• Chile

• UK

• Norway

• Singapore

• SIDS that abstained in MEPC 83 

(Marshall islands, Solomon 
Islands, etc)

• etc

• Cyprus

• Greece

• Honduras

• Indonesia 

• Japan

• Republic of Korea

• New Zealand

• etc 

• Note: Austria, Hungary & 

Slovakia were not present to 
vote

Abstentions (21)
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The 2 votes                               Source: International Windship Association
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Lead up to MEPC 84 (April 27 to May 1)

For NZF

•SIDS (minus Marshall Islands)

•Brazil

•EU-27: divided

Against NZF

•Petro-states, Russia

•Argentina, Liberia & Panama

•United States
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The Argentina, Liberia & Panama submission
• A set of criteria for eligible marine fuels is proposed. 

• The affordability criterion would exclude from 

consideration fuels whose price is above 115% of 

the current market average for standard marine 
fuels, such as VLSFO. 

• The availability criterion includes stringent sub-

criteria on  market share, port coverage, 

geographical distribution, and maximum distance 
between consecutive bunkering ports. 

• The scalability criterion stipulates that only fuels 

with credible pathways towards widespread adoption 

are incorporated into regulatory planning. 

• There is no criterion for GHG reduction ambition 
of the eligible marine fuels.

•A ”do-nothing” 
proposal!
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The US “diplomatic 
demarche” 

•No economic element

•No fund

•Fossil fuels, LNG, nuclear 
OK

•Rescind regional schemes 
including EU ETS

•“explicit” rather than 
“tacit” acceptance
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The US submission 

FURTHER ASKS FOR:

•NZF to be ditched!

•MEPC/ES.2 NOT to 
resume!!
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QUESTIONS:

1. How did we arrive at this mess?

2. What can be done to fix it? 
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Flash back 2011: MEPC 62

•IMO’s adoption of EEDI July 
2011

•Adopted as an amendment 
to MARPOL’s Annex VI

•Fierce resistance by China, 
India, Brazil, Saudi Arabia and 
other developing countries

•Matter highly political
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MEPC 62
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Energy Efficiency Design Index (EEDI)
•Defined as

•Ratio of CO2 emissions divided by (capacity*speed)  

  [gr CO2/ton-mile]
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EEDI contd

•Mandatory for newbuildings of 400 GT and above, built after 
2012

•All have to have: EEDI ≤ EEDI ref. line

•EEDI ref. line = f(ship type, DWT) = a(DWT)
-c

•Ref. line more stringent in future years
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EEDI side effects

•To comply with required EEDI, the correct solution is 
to optimize hull, engine and propeller

•The easy solution is to reduce installed power (or 
design speed)

•This could lead to underpowered ships

•Any energy-INEFFICIENT ship can achieve EEDI 
compliance by installing a smaller engine
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Greece’s attempt to fix EEDI
•Proposed modified Reference Line formula

• EEDI ≤ a(DWT)–c Vk 

•With k=2 or 3
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Greece’s attempt to fix EEDI
•Proposed modified Reference Line formula

• EEDI ≤ a(DWT)–c Vk 

•With k=2 or 3 REJECTED
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MEPC 73: Initial IMO strategy

CENTRAL AMBITION

• Reduce annual GHG emissions 
by ≥ 50% by 2050  (vs 2008 
levels)

• Reduce annual CO2 emissions 
per transport work by ≥ 40% 
by 2030, pursuing efforts towards 
70% by 2050 (vs 2008 levels) 

APRIL 2018
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Which countries opposed it?
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Which countries opposed it?
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Initial IMO Strategy (2018)

LONG LIST OF 
CANDIDATE MEASURES

• SHORT TERM (until 2023)

• MEDIUM TERM (2023-2030)

• LONG TERM (2030-2050)

Combined EEXI/SEEMP/CII 

Market Based Measures

Alternative fuels

SAMPLE MEASURES
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Short-term measures

•MEPC 76 (June 2021) adopted a combined EEXI/SEEMP/CII 
measure

•EEXI (Energy Efficiency Existing Ship Index): Apply EEDI to 
existing ships

•SEEMP: Ship Energy Efficiency Management Plan
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Carbon Intensity Indicator (CII)

•Critical for the 2030 target (≥ 40% reduction)

•Defined as ratio of

–CO2 emitted by a ship in a year

–Transport work of that ship in that year

•Ships rated by CII: A  B  C  D  E

Bad (high CII)
Good (low CII)
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Two ways to measure CII

AER (supply-based)

•Ratio of CO2 divided by 
(DWT*miles sailed) in a year

EEOI (demand-based)

•Ratio of CO2 divided by 
actual tonne-miles 
carried by the ship in a 
year

•Need to know detailed
cargo info to compute it

Annual Efficiency Ratio Energy Efficiency Operational Indicator
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Further CII reductions needed to reach 
the 2030 target

If AER is used

•22%

If EEOI is used

•11%

Source: 4th IMO GHG study

TO BE USED



Is CII a good index?
•Can manipulate CII to achieve compliance (but increase 
CO2 in the process) 

•True for both AER and EEOI



Is CII a good index?
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Market based measures (MBMs)

Initial IMO Strategy

•Included under medium term measures.

•But only OBLIQUELY:
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MBMs: not new at the IMO

Prior MBM history

•11 MBM proposals at MEPC 60 
(March 2010)

•Expert Group formed by IMO Sec. 
General

•Feasibility study (300-page report)

•Work: May- August 2010

•Report presented at MEPC 61 (Sep. 
2010)

•NO PREFERENCE FOR AN MBM

•Various discussions since then

4

6



And after many discussions…

•In 2013, MBM discussion was
suspended!

4

7
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The 2 dollar per tonne charge for R&D
•Proposed by ICS and some 
other shipping associations

•Supported by some IMO 
member states

•International Maritime R&D 
Board

•ONLY for R&D

•NOT an MBM

•Some member states said it 
was an MBM via the back door

•MEPC 76/7/7: Proposed draft 
amendments to MARPOL Annex VI 
(establishment of the international 
maritime research and 
development board and the IMO 
maritime research fund). 
Submitted by Denmark, 
Georgia, Greece, Japan, 
Liberia, Malta, Nigeria, Palau, 
Singapore, Switzerland, ICS, 
BIMCO, INTERTANKO, CLIA, 
INTERCARGO, IPTA, IMCA, 
INTERFERRY and WSC 
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The historic MEPC 80 (July 2023)

•Revised IMO 2023 strategy

•More ambitious targets

•Net Zero by 2050!
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New target: net-0 by ≈2050

•to peak GHG emissions from international shipping as soon as 
possible and 

•to reach net-zero GHG emissions by or around, i.e., close to, 
2050, taking into account different national circumstances, 

•Intermediate checkpoints: reductions of at least:

❖20% (strive for 30%) by 2030, vs 2008

❖70% (strive for 80%) by 2040, vs 2008
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The big picture

CII CO2
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What has gone wrong?
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What has gone wrong?

THESE OBSTACLES BLOCK PROGRESS:

•Dubious decarbonization indices

•Responsibilities placed on wrong stakeholders

•Conflicting guiding principles

•Fragmentation and regionalization
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Dubious decarbonization indices

•EEDI is dubious

•EEXI is dubious

•CII is dubious (both AER and EEOI)

•GFI is super dubious!
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Stakeholders responsibilities

Road transport

•Main GHG reduction 
responsibility is on the 
manufacturer

•Targets and non-compliance 
penalties are on a fleet level

•No responsibility on the owner 
or driver of vehicle

Maritime transport

•Main GHG reduction 
responsibility is on the ship 
owner

•Targets and non-compliance 
penalties are (mainly) on an 
individual ship level

•Super intricate mechanisms to 
pool carbon KPIs
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Stakeholders responsibilities

Road transport

•Driving cycle concept for 
measuring emissions (city, 
highway, other)

Maritime transport

•Nothing equivalent in shipping

•Calm weather + a 15% weather 
margin assumed

•Some have proposed a weather-
defined EEDI
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Conflicting guiding principles

1.No More Favorable Treatment

•All ships should be treated 
equally

2. CBDR

•What is CDBR?
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What is CBDR?

• The principle of Common But Differentiated Responsibilities 
(CBDR) has been a widely accepted principle that underlines such 
international agreements as the Kyoto Protocol.

• CBDR has two aspects. The first is common responsibility, 
which is raised from the concept of common heritage and common 

concern of humankind and reflects the duty of countries to equally 
share the burden of environmental protection for common 
resources.

• The second is differentiated responsibility, which addresses 
different social and economic situations across countries. 
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CBDR supporters
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CBDR supporters (sample)



Fragmentation/regionalization

• Upon taking office (summer 2019), the new 
European Commission President Ursula von der 
Leyen said that she wants shipping into the EU ETS

6

2



Fragmentation/regionalization

• Upon taking office (summer 2019), the new 
European Commission President Ursula von der 
Leyen said that she wants shipping into the EU ETS

• This is the elephant in the IMO room

6

3
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EU measures to decarbonize shipping

•FuelEUMaritime Regulation

•Directive on the inclusion
of shipping into the EU 
ETS
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FuelEUMaritime Regulation

•Encourages use of low 
or zero carbon fuels

•Mandates use of cold 

ironing for passenger 
and container ships by 
2030

•Well-to-wake basis

•Allows pooling 
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FuelEUMaritime Regulation

•Encourages use of low 
or zero carbon fuels

•Mandates use of cold 

ironing for passenger 
and container ships by 
2030

•Well-to-wake basis

•Allows pooling 

•LLOYD’S REGISTER: “a pool 
of ten boxships could avoid 
around €277m in FuelEU 
Maritime penalties in five years 
(2030-2034) if they are joined 
by a single vessel fuelled with 
e-methanol. That saving far 
outweighs the likely cost of 
building the methanol-fuelled 
containership.”
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EU ETS for shipping
•The inclusion monitors and charges: 

–100% of CO2 emissions from all intra‐EU trips

–100% of CO2 emissions in EU ports 

–50% of CO2 emissions from trips between non‐EU and EU 
ports

•CO2 emissions allowances are purchased at EU carbon prices

•Phase-in period 2024 to 2026

•Extends to other GHGs as of 2026
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From FEPORT
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3/2022: paper

• Switch to non-EU (EEA) 
transhipment hubs close to 
the EU just to avoid paying 
into the EU ETS

• Switch is attractive for 
carbon prices well below 

25 €/tonne of CO2.

• Risk of carbon leakage

• Risk of lost ETS revenue

• Risk of lost EU port 
income
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PARENTHESIS: Flash-back 29 yrs ago

•QUIZ: Who was CEO when 
port of Piraeus became a 
transhipment hub in 1997?
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Evolution of the Directive

PROPOSAL (7/2021):

Commission (581 pages)

•Did not consider possible 
relocation of transhipment 
hubs

•No provisions to mitigate 
associated risk
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Evolution of the Directive ii

PROPOSAL (7/2021):

Commission

•Did not consider possible 
relocation of transhipment 
hubs

•No provisions to mitigate 
associated risk

FINAL version (5/2023): 
Parliament+Council

•Explicitly acknowledged the 
risk

•Substantial language to 
mitigate it

•300 nm exclusion zone

•List of relevant non-EU ports
Several versions in 2022 & 2023
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Plugging the transhipment loophole: 
the 300 nm exclusion zone

What it means:

•If the ship comes from 
Singapore, tranships at Tanger 
Med, and then goes to 
Rotterdam, the entire trip from 
Singapore to Rotterdam will 
count for EU ETS purposes

•Q: Does this plug the 
loophole?
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A crude example: Singapore to Tanger Med to 

Rotterdam

% of CO2 emissions charged

•Original Directive

•Final Directive

•Still cheaper than 
Algeciras!

LOOPHOLE

PLUG
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A crude example ii

• 10,000 TEU vessel

• FC = 145 tonnes/day at 22 knots

• # of transhipment moves= 3,000

• Algeciras (or Tanger Med) to Rotterdam: ~1,365 nm

• Transit time: 2 days 14 hrs

• Total FC = 374 tonnes

• Total CO2 = 1,126 tonnes

• ETS price = 70 €/tonne 

• EU ETS revenue lost ~ 40,000 € per trip

• EU port revenue lost: Much more! (~ 200,000 € per trip)
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More evasion!
•The Piraeus-Crete route is 
ordinarily charged full ETS 
price 

•But if Milos is added as an 
intermediate stop, route is 
fully exempted, and no 
CO2 is charged!

•Many ships now stop at 
Milos!



20/03/2026 
77 SNAME GREEK SECTION

Connection between IMO and EU?

•Very little or none

•Two processes in parallel

•Many of the same people involved

•Little or no coordination

•NZF has some elements of FuelEU, plus ETS on GFI

•No one knows how EU measures intersect EEXI/SEEMP/CII

•Different reporting requirements

•Q: will both be applied if NZF passes?
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WHAT NEXT FOR NZF?

•Option A: Keep NZF as is

•Option B: Modify NZF 
(eg, remove the 
economic element)

•Option C: Suspend NZF 
discussion until things 
get better

•Option D: Ditch NZF
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POLL: which option is best? 

•Option A: Keep NZF as is

•Option B: Modify NZF 
(eg, remove the 
economic element)

•Option C: Suspend NZF 
discussion until things 
get better

•Option D: Ditch NZF
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THANK YOU

hnpsar@dtu.dk
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