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Summary 

The IMO’s short term measures to reduce the carbon intensity of shipping, as 
part of wider maritime decarbonisation goals, take their next step in 2023 with 
the introduction of the Energy Efficiency eXisting ship Index (EEXI) and Carbon 
Intensity Indicator (CII) regulations. 

The EEXI requires affected vessels to certify their attained compliance on their 
IEE (International Energy Efficiency) certificate. There are a range of options for 

owners of non-EEXI compliant vessels to attain EEXI compliance but many 
observers, including the IMO and class societies, expect overridable engine 
power limitations (oEPL) will be a popular choice. 

SSY’s estimation and analysis of EEXI values for tankers and bulkers  suggests that 
more than three-quarters of the existing fleet will not attain EEXI baselines in 
the first instance and will need to take action to achieve compliance. SSY assume 
an oEPL compliance pathway for all vessels, excluding a relatively small number 
severely non-compliant vessels that are scrapped. 

Paradoxically, despite the widespread (assumed) imposition of oEPLs, the effect 
on vessel operations over the course of a year is quite small. This reflects the 
relatively small number of hours where steaming speeds would exceed oEPL 
limits. 

Nevertheless, small environmental gains associated with EEXI compliance can be 
measured, with modest improvements expected in the AER, CII and annual CO2 
emissions. However, these gains are less significant when they are adjusted for 
both the lower annual ‘work’ (distance travelled) and lost supply.  

The underlying data used to develop the estimation and analysis in this report is 

sourced from Marine Benchmark and S&P Global. 

 

EEXI Compliance 

In its most basic form, for Bulkers the EEXI is similar to the Energy Efficiency 
Design Index (EEDI) in that it measures carbon dioxide emissions relative to both 
the vessel’s deadweight and speed. The EEXI calculation is based on sea trial 
data with the vessel assessed in a laden state (summer load line) and engine 
operating at 75% of its maximum continuous rating (MCR). Various allowances 
and adjustment factors may also be applicable. When the attained EEXI is below 
the IMO supplied baseline, the vessel is compliant. 
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From their first survey after 1 November 2022, vessels affected by the IMO’s 
regulations will need to certify a compliant EEXI on their IEE (International Energy 

Efficiency). Since an IEE certificate is, effectively, a requirement of sailing, the 
EEXI should be considered mandatory. 

For non-compliant vessels there are wide range of remedial measures for 
owners to consider, but it is widely expected that compliance pathways will 
involve either an overridable engine power limitation (oEPL) or a shaft limiter 
arrangement (ShaPoLi) to reduce EEXI levels to baseline levels. For this analysis, 
by assumption, non-compliant vessels implement an oEPL. 

SSY’s analysis of 2023 EEXI compliance for bulkers over 27,000 dwt is illustrated 
in the following chart. This analysis is based on modified S&P Global vessel data 
at delivery and does not factor in subsequent vessel modifications. A staggering 
73% of nearly 11,400 vessels, are expected to require modifications to comply 
with the EEXI regulations. Generally, non-compliance is highest among Baltic 
Exchange-sized Capesize and Handysize vessels. 

EEXI BULKER ESTIMATES VS. 2023 BASELINE 
Large variations in EEXI compliance reflect ship size, age, and design 

 

 

The oEPL and operational speeds 

Paradoxically, despite the high levels of EEXI non-compliance the operational 
effect of the oEPL is mostly benign. 

To understand this paradox, a stylised example of a non-compliant Capesize 
vessel powered by a 15,000 kW main engine and facing an oEPL is worth 
consideration and depicted in the following chart. The chart illustrates the 
exponential relationship between main engine power and speed at summer load 
draft (as per EEDI/EEXI regulations). The Capesize vessel’s Maximum Continuous 
Rating (MCR) is 15,000 kW (y-axis), which in good weather conditions would 
achieve about 15.3kts (x-axis). The EEXI is measured at 75% MCR, reflecting both 
a sea and engine margin which, in practical terms, is typically at the upper end of 
laden steaming operations. In this case, 75% of MCR is 11,250 kW, so for the 
purpose of the initial EEXI calculation the vessel speed is 14.2 kts (Vref). 
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For example, the bottom 20% of 
the Capesize fleet has slowed 
more than 2% while the top 20% 
has accelerated over 10%. 

 

 

 

 

While ballast speeds have 
increased in most parts of the 
world, ballast speeds into 
Australia have been crimped by 
Covid-19 policies. 

 

 

 

Faster steaming speeds correlate 
with higher voyage rates, 
reflecting the higher time charter 
rates rather than bunker prices. 

 

 

 

Rising bunker costs have cut 
speeds in segments less exposed 
to volatile spot market charter 
rates. 

EEXI compliance to be attained by 
the vessel’s first 2023 survey. 

 

 

 

 

 

 

 

 

 

 

 

Almost three-quarters of the 
bulker fleet are not expected to be 
EEXI compliant in the first 
instance. 

 

 

 

 

 

 

 

 

 

Paradoxically, despite non-
compliance and the need for 
remedial measures to attain EEXI 
baselines, operational effects are 
expected to be small. 



Bulker EEXI compliance boosts CII ratings 

24 June 2021 SSY DIGITAL ANALYTICS 3 | Page 

  

OEPL EEXI COMPLIANCE PATHWAY 

Large engine power limitations and smaller reductions in operational speeds 

 

We will assume that the resulting EEXI is above the baseline and that the vessel 
is non-compliant. To achieve EEXI compliance, engine power and Vref are both 
reduced to the point where the attained EEXI equals the baseline. In this case, 
assumed to occur at an engine output of 8250 kW, with new Vref at 13.2kts. The 
overridable engine power limitation is set 20.5% above this level at 9,939 kW, 
such that 83% of the oEPL equals the EEXI compliant engine output. 

It is critical to understand that while the EEXI compliant Vref is set at 13.2kts, 
the IMO regulations do not limit the vessel to running at this speed. Instead, 
the vessel may run up to 100% of the oEPL and higher in emergencies. In this 
case the oEPL would limit operational speeds to 13.9 kt (in sea trial condition). 
While this means that the vessel no longer has the option to steam at 15.3kts, or 
even 14.2kts at 75% MCR, the reality for most vessels is that prolonged steaming 
at these speeds were rare events and consequently the practical effect of 
limiting laden operational speeds to 13.9kts is likely to be limited. An 
assumption here is that sea trial engine power / speed curves can be attained in 
service, whereas in practice the resulting speeds are likely to be lower 
depending on vessel condition and fouling. 

 

75% of MCRME 14.2 knot 
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The low operational effect is a 
result of the comparatively small 
oEPL speed limitations that, 
generally, do not significantly 
impede operational steaming 
speeds. 

 

 

 

 

 

 

 

 

 

 

 

 

While EEXI compliance speeds are 
measured at 83% of the oEPL, the 
IMO does not require vessels 
steam at this speed. Vessels can 
run up to 100% of the oEPL, and 
higher in emergencies. 
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Estimating the EEXI Supply Loss 

To quantify the fleet-wide effects of EEXI compliance through an oEPL, SSY 
aggregated historical operations for each vessel with and without an adjustment 
for the oEPL operational speed limit. 

For example, a 100,000 dwt vessel that previously ran at 15 kts for a day, but 
faces an operationally limited speed of 14 kts, would have lost nearly 7% of 
capacity on that day – requiring an additional 1.7hrs1 to cover the original 
distance and costing 7,083 dwt.days2 of capacity. If, on another day, the vessel 
ran at 14 kts (or slower) then the supply loss would be zero. Similarly port and 
manoeuvring operations are unaffected. For each vessel, capacity losses due to 
oEPL induced operational speed limits are aggregated over the course of the 
year and then aggregated. 

A small number of older vessels were identified where oEPL EEXI compliance is 
likely to severely affect operations. These vessels were assumed to be scrapped 
and indeed some already have. 

SSY’s analysis is summarised in the following table which reports fleet 
deadweight capacity, annual time percentages at port (Port%) and underway 
(Laden: L-voy%; Ballasting: B-voy%), as well as the estimated supply loss (S-Chg) 
and the fleet supply loss standard deviation (σ). It should be noted that the 
Port% includes manoeuvring below 6kts as well as berth visits.  

ESTIMATED EEXI EFFECT ON 2021 BULKER CAPACITY 
Supply effects greatest for small bulkers and Capesize vessels below 200kdwt 

 mDWT Port% B-voy% L-voy% S-Chg (σ) 

Handysize (25-40kdwt) 82.2 55% 13% 31% -0.6%   (5.9%) 

Handymax (40-50kdwt) 31.3 60% 16% 24% -0.1%   (0.6%) 

S/max + U/max (50-65kdwt) 191.1 54% 16% 31% -0.2%   (0.8%) 

Panamax (65-90kdwt) 211.7 46% 24% 30% -0.2%   (0.9%) 

Post Panamax (90-100kdwt) 30.5 48% 25% 27% -0.6%   (1.3%) 

Small Capesize (100-120kdwt) 15.9 44% 26% 31% -0.4%   (1.2%) 

Capesize (120-220kdwt) 287.3 39% 30% 32% -0.5%   (2.0%) 

Large Cape (220-350kdwt) 57.0 34% 32% 34% -0.1%   (0.6%) 

VLOC (+350kdwt) 27.5 25% 36% 39% 0.0%   (0.0%) 

Total 934.5 50% 20% 30% -0 .3%   (2 .9%) 

Measured against annual capacity, oEPL related supply losses to achieve EEXI 
compliance are less than 1%, with a standard deviation ranging between 0% and 
6%. The higher standard deviation in the Handysize fleet reflects variation in 
design, with considerably more variability in engine power / deadweight ratios 
compared to larger vessels. In the Capesize fleet, the higher standard deviation 
is a result of the 15% reduction factor for vessels over 200,000 dwt compared to 
20% below. The lower reduction factor and 279,000dwt limited baseline ensure 
near universal compliance for the VLOCs. 

In addition to vessel design parameters, annual steaming durations heavily 
influence this analysis. Smaller vessels, often on short sea voyages, spent a 

 
1 Lost hours = ((15kts-14kts)x24hr) / 14kts = 1.7hrs 
2 Lost dwt.days = Lost hours / 24 * dwt = 1.7 / 24 *100 000 = 7,083 dwt.days 

 

 

SSY estimated the supply loss in 
terms of the lost historical 
capacity resulting from the oEPL 
constraining operational speeds. 

 

 

 

 

 

 

 

 

On average, lost annual capacity 
is less than 1%. There is more 
variability in smaller sizes, 
especially the Handysize fleet, 
reflecting greater diversity in 
vessel design and trade routes. 

 

 

Generally, despite lower levels of 
EEXI compliance, smaller vessels 
are insulated by lower annual 
steaming durations as they spend 
a greater portion of the year in, 
and around, ports. 

 

 

On the other hand, while larger 
vessels spend a high proportion of 
the year steaming, the largest 
vessels benefit from revised IMO 
baselines and lower reduction 
factors. 
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higher proportion of the year in and around ports and fewer hours steaming 
compared to larger vessels. This means that, other factors equal, Panamax and 
<200k dwt Capesize vessels3 on longer haul routes are more exposed to oEPL-
related speed limitations than their Handysize counterparts. 

Although the overall supply effect is quite small, it would be wrong to suggest 
that it is negligible. The 0.3% supply decline, in rough terms, suggests about 26 
hours a year of lost capacity because of speed limitations – and could be larger if 
we account for differences between the sea trial and operational condition of 
the vessel. Bear in mind that decisions to run at fast speeds reflect contractual 
and economic decisions, and the lost optionality of not being able to run at 
faster speeds in the future carries an economic cost. 

 

CII effects and CO2 emissions reductions 

It stands to reason that the EEXI-related improvement in energy intensity would 
also improve CII ratings and reduce CO2 emissions. Using modified Marine 
Benchmark4 annual fuel consumption estimates and sailing distances for each 
vessel, SSY replicated the AER5 metrics for each bulker and compared against the 
IMO’s 2023 baselines to determine CII ratings before and after EEXI 
adjustments. 

As expected, with top speeds shaved, EEXI compliance reduces the fleet average 
AERs. Our analysis suggests that AER improvements of around 2% can be 
expected because of oEPL generated EEXI compliance. Since the AER and 
resulting Carbon Intensity Indicator (CII) is an annual measure, the improvement 
is overstated because emissions associated with longer steaming durations are 
not considered. The following table summarises the AER improvement, again 
based on 2021 vessel activity using 2023 baselines. 

2021 AER ON 2023 BASELINE WITH AND WITHOUT EEXI COMPLIANCE 
EEXI compliance improves the AER 2-3% 

 DWT(m) AER original AER w/ EEXI % chg 

Handysize 82.2 6.83 6.75 -1.2% 

Handymax 31.3 5.67 5.65 -0.4% 

S/max + U/max 191.1 4.96 4.93 -0.7% 

Panamax 211.7 3.93 3.90 -0.7% 

Post Panamax 30.5 4.14 4.05 -2.1% 

Small Capesize 15.9 3.48 3.44 -1.3% 

Capesize 287.3 2.69 2.66 -1.3% 

Large Cape) 57.0 2.24 2.23 -0.4% 

VLOC 27.5 1.89 1.89 0.0% 

The Carbon Intensity Indicator (CII) categorises these AER values into A-E ratings. 
Although the AER improvement could be considered modest, the improvement 

 
3 Capesize vessels over 200,000 dwt benefit from a lower EEXI reduction factor as 

well as limited baseline for vessels over 279,000 dwt. 
4 www.marinebenchmark.com 

 

5 AER = 
𝐶𝑎𝑟𝑏𝑜𝑛  𝐹𝑎𝑐𝑡𝑜𝑟  ×𝐴𝑛𝑛𝑢𝑎𝑙 𝐹𝑢𝑒𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐴𝑛𝑛𝑢𝑎𝑙 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒  ×𝐷𝑒𝑎𝑑𝑤𝑒𝑖𝑔ℎ𝑡
 

While the lost capacity is small, 
the effect of vessels being oEPL 
constrained could be very 
significant in certain periods and 
carries an economic cost. 

 

 

 

Improvements in the EEXI also 
improve CII ratings and reduce 
CO2 emissions. 

 

 

 

 

 

 

 

AER improvements estimated 
between 1 and 3% 
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in CII ratings is more significant as a clustering of AER values near the CII rating 
thresholds makes the CII more sensitive to small changes in AER values. Across 
the dry bulk fleet, oEPL related EEXI compliance results in 443 vessels (4%) 
improving from D-E ratings to A-C. The CII ratings are summarised for the dry 
bulk fleet in the following table. 

EEXI COMPLIANCE IMPROVES CII RATINGS 
2021 CII Rating (on 2023 baseline) with and without EEXI Compliance 

 O r iginal CII Rating  EEX I Compliant CII Rating 

 A B C D E  A B C D E 

Handysize 255 594 954 338 284  272 622 966 392 173 

Handymax 117 144 188 102 129  121 142 188 109 120 

S/max + U/max 336 780 1117 731 326  349 795 1161 735 250 

Panamax 445 804 905 331 191  465 804 912 354 141 

Post Panamax 16 24 74 86 125  17 26 76 114 92 

Small Capesize 12 11 57 46 17  12 11 64 45 11 

Capesize 38 91 378 544 501  52 99 388 585 428 

Large Cape 5 8 39 64 87  5 8 41 62 87 

VLOC 2 11 31 20 5  2 11 31 20 5 

Total 1226 2467 3743 2262 1665  1295 2518 3827 2416 1307 

The AER improvement stemming from oEPL-related EEXI compliance measures, 
also reduces annual CO2 emissions. SSY estimate that fleet-wide bulker annual 
emissions (over 27,000 dwt) would have declined nearly 2% in 2021 with a 
combination of enforced retirements and EEXI compliance. However, this 
improvement in CO2 emissions does not factor in the lower ‘work’ achieved as, 
by slowing down, vessels have covered less distance. On a supply adjusted basis, 
SSY estimates EEXI compliance will reduce CO2 emissions just under 1%. 

The latest CII changes approved at MEPC78 are not yet factored into this 
analysis. For example, ice class vessels, which rated poorly in the original 
calculation, would now be expected to attain superior CII ratings. 

 

Conclusion 

The improvements in vessel energy intensity associated with the introduction of 
the EEXI are likely to require widespread compliance measures, though the 
effect on operations is likely to be relatively small. Annual emission reductions 
appear significant at first but diminish when adjustments for longer voyage 
durations and compensatory supply are considered. 

 

 

The AER improvement translates 
into improved CII ratings which, 
due to clustering around rating 
thresholds, significantly reduces 
the expected number of ‘D’ and ‘E’ 
rated vessels. 

 

 

 

 

However, the AER and CII gains 
reflect an annual metric. Adjusting 
for less ‘work’ (distance) and lost 
supply offsets much of this 
improvement. 

 


