
Pathways to emissions reduction

Ship-specific assessments



Upgrading the existing fleet will help closing the ‘green energy gap’ 

• Graph shows the development of the fleet under 
moderate trade growth scenario 

• Significant ‘gap’ to meet the demand until zero-
carbon ships are available

• Wave 0 and wave 1 ships with diesel technology will 
play massive role in filling the gap 

• Existing fleet will generate 50% of shipping’s 
emissions 2020-2050



What is available here and now?
Ship-specific pathways in short-term 

2022 2023 2024 2025

Full blasting  +  Premium low-friction coating

Antifouling  +  Hull cleanings

Antifouling  +  Energy saving device

Antifouling  +  Energy saving device  +  Biofuels

Docking 1  +  Antifouling 

2026 2027

Docking 2  +  Antifouling 

Docking Docking



Regulatory compliance (CII, EEXI) Business case (TCO & ROI)

Operational profile analysis

Efficiency improvement measures

How to evaluate what is the optimal choice?
A fact-based approach for ship-specific assessments

Ship-specific assessment 



Upgrade impact on CII
Performance of different coating scenarios CII impact from each scenario 
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DD 2023 2024 2025 2026 DD

Before docking (fouled hull)

After washing & cleaning 

After full blast (2.5%)

After silicone paint application (6%) Hempaguard X7
Full blast

Top-tier antifouling
Spot blast

Mid-tier antifouling
Spot blast

Added power

4 factors contributing to the effect of coating upgrade:

‘Standard’ dry dock improvement

Surface preparation (full blast Vs spot repairs)

Out-of-dock power gain from smoothness   

Panamax Tanker 74K DWT

CII - Remaining years in service: 
Added power with Hempaguard will be significantly lower than antifouling. 
CII will increase, but at a slower rate resulting in compliant ratings.  

CII - 1st year after docking: 
Hempaguard’s out-of-dock power gain combined with standard dry dock 
improvement and full blasting will help in reducing CII assuming equal NM.

Added power over time required to maintain same speed 



ROI based on who is paying for the fuel 

Owner pays for the fuel (5-year service period)
Owner pays the upgrade cost 

1) Additional paint cost and shipyard cost (incl. full blast, paint application, rent, off-hire) for upgrade system 
2) Difference in yearly avg added power from upgrade coating system compared to baseline system 
3) Fuel price assumption: $ 750/t
4) Total savings = Fuel savings + Cleaning cost savings – Upgrade cost

Charterer pays for the fuel (3-year Time Charter)
Charterer contributes to upfront investment 50/50  

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Upgrade cost1 ($) 370K - - - - -

Fuel savings2 % 7.8% 9.2% 10.6% 12% 13.4%

Yearly fuel savings3 ($) 294K 400K 506K 610K 710K

Total savings4 ($) -76K 324K 844K 1.5m 2.3m

Payback (months) 15 

Panamax Tanker 74K DWT

Year 0 Year 1 Year 2 Year 3

Upgrade cost ($) 185K - - -

Fuel savings % 7.8% 9.2% 10.6%

Yearly fuel savings ($) 294K 400K 506K

Total savings ($) 109K 509K 1m

Payback (months) 8 



New Building

Measuring the ‘out-of-dock’ effect of upgrades

Docking

1 2 3 4 1 2 3 4

Original model test 
or Sea Trial  

Official Sea Trial 
- ISO 15016:2015 
- Class onboard  
- Can be submitted for EEXI 

‘Unofficial’ measurements before & after DD
- Remote, if torquemeter is fitted 
- Onboard, with portable torquemeter 
- Cannot be submitted to Class for EEXI 
- Measures immediate effect including dry dock improvement 
- Attribution to coating and multiple ESDs is tricky   

In-service performance data 3-6 months before & after DD 
- Data collection from noon reports or datalogger 
- Data analysis with performance monitoring software 

Docking



Ship-specific pathways – A Shipowner’s view 

Hull Target Enhancements

1) Hull Friction
1. Silicon based AF paints
2. Air Lubrication
3. Conventional AF paints

Friction dominant in RT in slow speeds

2) Propeller Efficiency
1. Wake Equalising (Fins, Ducts etc.)
2. Vortex Removal (PBCF)
Wake affected by vessel Speed (>15knots benefit)
PBCF entire speed range applicability

Other Enhancements 
(Applicable on Top of Hull Enhancements)

1) Engine Retrofits 

2) Fuel Type
1. Type of Fuel (Carbon Factor)
2. Composition of Fuel (Bio, green etc.) 

No SFOC change from Biodiesel

3) Other


