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Promoting shipping's energy transition -
recent findings in relation to reward

mechanisms



1 Neom = 1million tonnes eNH3 p.a. ~$10bn

Energy transition for international shipping = average of 1 Neom per month for the next 20 years



Reward needs to unlock investment 
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Cost-effective ZNZ reward maximises 
revenue for JET *

JET

ZNZ

ZNZ
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*JET (Just and Equitable Transition):  supporting developing and vulnerable states through finance, capacity-building, and 

technology transfer

More cost-effective rewardLess cost-effective reward



There is a material risk of reaching the 
fund’s liability limit 

50-150 $/tCO2e reward rate, constant (scenarios 3 and 4) or reducing over time (scenarios 1 and 2)

Demand for reward > 

available funds



Literature base
- Economic theory literature
- Innovation and transition theory literature
- Policy literature
- IMO’s mid-term measure CIA



Rewarding ZNZ can reduce transition cost



CIA (DNV) scenarios with reward have lower cost 
abatement

Least cost 

abatement

Least cost 



Reverse auctions and differentiation can support cost-
effective transition



What is a reverse auction?
1. IMO defines an auction date, magnitude and 

scope e.g. 1st May, $1bn, ZNZ type X
2. Shipowners bid for a reward rate and volume e.g. 

$100/tCO2e, 10,000 tonnes
3. IMO evaluates bids, awards to lowest reward rate 

bids (up to $1bn limit value is reached)



Reward mechanism choice affects 
investment certainty
• Flat rate:
–Short-run – rent seeking 
–Longer-run – rate uncertainty (discount)

• Auction:
–Competitive 
–Can guarantee reward rate 



Cost-effectiveness in practice: Chile accelerated clean 
energy through reverse auctions

https://tinyurl.com/453jpv3b

https://www.iea.org/commentaries/unlocking-investment-opportunities-in-

latin-america-s-energy-transition

https://initiatives.weforum.org/playbook-of-solutions/case-study-

details/chile-country-platform/aJYTG0000000Io94AE 

• Carbon price
• Technical standards
• Auctions – competitive 

long-term PPA’s
• Differentiation
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Differentiation also affects cost-
effectiveness 

• Flat rate, e.g. ZNZ type 
differentiated reward rates

• Auction, e.g. differentiated 
auction pots 

$/GJ



Auctions can be designed to support JET



Significant clean energy potential in developing countries—
auction design is keyRenewable Energy for Industry © OECD/IEA 2017 

From green energy to green materials and fuels 
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Figure 20. Technical renewable energy potential in various parts of the world 

 
Disclaimer: The boundaries and names shown and the designations used on maps included in this publication do not imply 
official endorsement or acceptance by the IEA. 

Source: Teske et al. (2017), Renewables Global Futures Report based on Edenhofer et al. (2011), Special Report on Renewable 
Energy Sources and Climate Change Mitigation. 

Key message • The extreme abundance of solar and wind resources in some regions is likely to spur 
international trade in renewables-based, hydrogen-rich chemicals and fuels. 

Arguably, this map was drawn from a variety of different studies and does not enable exact 
comparison. But despite its shortcomings, this illustration still suggests that there could be 
large benefits in trading renewable fuels from regions having large excess supply to other 
regions – unless some unexpected technological breakthrough suddenly allows new, 
abundant renewable resources to be exploited in seemingly less favourable regions.11 

This analysis was at the root of initiatives such as the Desertec Initiative or State Grid Corp of 
China’s Global Energy Interconnection. Their current limited success does not mean the 
analysis was wrong, but perhaps it was too early. It also may be that connection with power 
lines has advantages and disadvantages: despite electricity losses, connection is more PtP-
efficient for instantaneous transmission than any synthetic fuel would be. However, when 
the need for a storable fuel dominates, then shipping this fuel on land via pipelines and on 
ocean with ships proves very efficient: both concepts are complementary, not competing.  

Japan’s Energy Carriers SIP seems to have been inspired by similar analyses. If at its origin 
“clean hydrogen” was primarily considered from fossil fuels in association with CCS, over 
time the balance is shifting towards renewables-based water electrolysis. For transport, 
three main options are under consideration: cryogenic (liquefied) dihydrogen, hydrides 
(methylcyclohexane – toluene cycle) at atmospheric pressure, and cooled ammonia. 

Nuon justifies conversion of its Magnum plant to NH3 by noting that “additional renewable 
wind and solar capacity in the Netherlands is not sufficient to meet the CO2 reduction 
targets. Large-scale storage and import is required to meet these targets” (ISPT, 2017). 

                                                                                 

11 High-altitude winds could be one such resource, if airborne wind power technologies are successfully developed.  

IEA Renewable Fuels  

` Shipping – 20-40EJ/yr



Conclusions 1
• Rewarding ZNZ can reduce overall transition cost
• Reverse auctions and differentiation can support cost-

effective transition
• Auctions can be designed to support Just and Equitable 

Transition



Conclusions 2

Differentiation, reward mechanisms and their support for different types of ZNZ

IMO-Defined With Discount Reverse Auction

No Differentiation

Best support for current least cost ZNZ, 

worst support for long-run scalable ZNZ

Constrained support for long run 

scalable ZNZ (competition with other 

ZNZ)

Differentiation

Constrained support for long-run 

scalable ZNZ (uncertain reward rate)

Best support for longer-run scalable 

ZNZ, alongside support for current least 

cost ZNZ
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