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MISC Bhd 
ESG: The EEXI and CII challenge from 2023F 

■ This report examines in-depth the impact of the EEXI and CII rules from 
2023F, which is the IMO’s main effort to reduce shipping carbon emissions. 

■ MISC’s oil tankers compare well to its peers, but its LNG fleet may have to 
discount its long-term charter rates to compensate for slower sailing speeds. 

■ Our SOP-based TP remains at RM7.95, with downside risk to RM7.64. We 
reiterate Add with a potential rally in 2H21F tanker rates as the key catalyst. 

 

Our maiden ESG report focusing on the ‘E’ of shipping 
This is our first ESG report on MISC, and we take aim at the complex environmental 

regulations that have been adopted by the IMO, namely the EEXI and CII rules that come 

into effect from 1 Jan 2023F. The purpose of our analysis is to explain to investors what 

these rules are, where MISC stands in relation to compliance, and the potential economic 

impact. We examine the role of LNG as a lower-carbon transition fuel, as well as potential 

zero-carbon fuels, such as hydrogen, ammonia, methanol, and S-LNG. We also discuss 

potential carbon taxes on shipping, and other IMO environmental regulations such as for 

NOx and SOx emissions. We explore how MISC is improving its ‘E’ credentials, and its 

possible strategies to cope with existential risks arising from the long-term energy 

transition away from fossil fuels. Finally, we also look at MISC’s good ‘E’ disclosures. 

Oil tanker fleet may benefit from its stronger competitive position…  
We believe that MISC’s oil tanker vessels will not be impacted very significantly when the 

EEXI/CII rules commence in 2023F with 80% of its oil tankers in 2023F rated at the 

passing grade of ‘C’ or better. However, as the Required CII is tightened over time, we 

expect that MISC will have to take action to improve its CO2 operational emissions 

profile. MISC’s oil tanker fleet is better off vs. its peers in terms of carbon intensity, and its 

fortuitous competitive position may work to its benefit once the CII rules come into effect, 

because its competitors may have to slow down more of their ships than MISC, with 

MISC in a position to benefit from any resulting increase in tanker freight rates.  

…but MISC’s LNG tankers may have to take a discount on rates  
On the other hand, MISC’s LNG tanker vessels may see a more obvious negative 

economic impact from 2023F onwards. We think that average speed reductions of 10% in 

2023F rising to 25% in 2030F will be necessary to align the vessels with the CII 

regulations. The ships’ charterers may wish to renegotiate the time charterparty with the 

aim of reducing the daily charter rates in order to maintain the same cost of shipping a 

parcel of LNG. There is the potential for this to negatively affect MISC’s future time 

charter earnings from 2023F onwards, with the negative impact concentrated on MISC’s 

portfolio of legacy LNG vessels, which we have valued at a DCF of RM2.09/share. A 

potential 15% cut to the DCF valuation of the above LNG fleet implies a 31 sen (4%) 

reduction to our SOP-based target price, from RM7.95 to RM7.64. As the impact is 

gradual, we reiterate our Add rating on MISC with an eye to a potential tanker rate 

recovery during 2H21F as the key rerating catalyst. 
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Financial Summary Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

Revenue (US$m) 2,164 2,237 2,851 3,162 3,088

Operating EBITDA (US$m) 975 942 1,074 1,153 1,130

Net Profit (US$m) 347.8 (10.7) 524.2 581.9 555.5

Core EPS (US$) 0.09 0.11 0.12 0.13 0.12

Core EPS Growth 17.0% 23.2% 8.8% 11.0% (4.5%)

FD Core P/E (x) 18.55 15.05 13.83 12.46 13.05

DPS (US$) 0.080 0.079 0.083 0.083 0.083

Dividend Yield 4.91% 4.84% 5.08% 5.08% 5.08%

EV/EBITDA (x) 8.99 9.44 9.42 8.49 7.94

P/FCFE (x) 9.02 14.65 NA 7.34 5.49

Net Gearing 17.1% 19.9% 35.0% 30.8% 21.1%

P/BV (x) 0.85 0.90 0.89 0.86 0.84

ROE 4.59% 5.83% 6.47% 7.02% 6.54%

% Change In Core EPS Estimates   0.000% 0.000% (0.000%)

CGS-CIMB/Consensus EPS (x)   1.15 1.15 1.08
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ESG: The EEXI and CII challenge from 2023F 

EXECUTIVE SUMMARY  

The IMO’s carbon emissions targets  

The International Maritime Organization (IMO), which is part of the United 

Nations, has been at the forefront of maritime regulation since it was established 

in 1948. Among the more prominent environmental regulations in recent years, 

have been the: 

 Ballast Water Management Convention of 2004, which is to ensure that 

organisms in ballast waters from one body of seawater do not cause harm 

when released into another body of seawater, by mandating the installation 

of ballast water management (BWM) equipment onboard vessels by certain 

deadlines; the BWM equipment is supposed to kill 95% of the organisms in 

the ballast waters. 

 Amendments to the International Convention for the Prevention of Pollution 

from Ships (MARPOL Annex VI) which since 2005 has been responsible for 

the step-down reductions in sulphur oxides (SOx) and nitrous oxides 

(NOx) emissions from ships. For example, sulphur emissions from ships 

cannot exceed 0.5% from 1 January 2020, in a rule widely known as IMO 

2020. 

This report explains what the IMO intends to do with respect to carbon dioxide 

(CO2) emissions. 

In 2018, the IMO resolved to reduce the carbon intensity of international 

shipping by at least 40% by 2030F, and by at least 70% by 2050F, relative to 

levels prevailing in 2008. It also targets to reduce absolute greenhouse gas 

(GHG) emissions by at least 50% by 2050F. However, at that time, there were 

no specifics on how exactly the IMO proposed to meet those targets. 

In November 2020, during the 75
th
 session of the IMO’s Maritime Environmental 

Protection Committee (MEPC) meetings, also known as MEPC 75, the IMO 

finally proposed a framework for the adoption of concrete short-term measures 

to meet its carbon emission goals: 

1. A new index called the Energy Efficiency Existing Ship Index (EEXI) 

would be established, which are technical standards of carbon intensity that 

all existing ships above 400 gross tonnage must comply with from 1 January 

2023F. The EEXI is an extension of similar existing regulations for 

newbuildings, called the Energy Efficiency Design Index (EEDI), which came 

into effect from 1 January 2013. 

2. All ships above 5,000 gross tonnage will also need to comply with the 

Carbon Intensity Indicator (CII) measure, which are operational standards 

of carbon intensity, from 2023F onwards. 

The EEXI and CII requirements were adopted at the MEPC 76 meetings in June 

2021, and will be enforced from 1 January 2023F. 

 

What shipping companies need to do  

Energy Efficiency Existing Ship Index (EEXI) 

The EEXI regulations will require shipping companies to ensure that its vessels 

have technical Attained EEXI levels of CO2 emissions below the Required EEXI 

levels. The calculations must be done by classification societies and verified by 

flag state administrations on the first annual, intermediate (every 2½ years), or 

5-year renewal/special survey, so that each ship can secure its own International 

Energy Efficiency Certificate (IEEC) that will be valid for the rest of the vessel’s 

useful life.  

If any vessel fails to achieve the Required EEXI levels, then the vessel must 

adopt Engine Power Limitation (EPL) by restricting the amount of fuel that can 
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be injected into the main engine per unit of time, effectively forcing a speed limit 

on the vessel, as lower sailing speeds have a more-than-proportionate impact of 

reducing fuel consumption and cutting CO2 emissions. Alternatively, the 

shipowner can explore the installation of energy-saving devices on the vessel 

which can reduce fuel consumption. Finally, shipowners can dispose or scrap 

the least energy-efficient ships, and replace them with new or newer vessels. 

 

Carbon Intensity Indicator (CII) 

In terms of the CII requirements, shipowners need to calculate their ships’ 

Attained CII, which is a measure of real-life operational carbon emissions (as 

opposed to merely technical emissions represented by the EEXI metric). The 

Attained CII for a specific year is compared to the Required CII level, and ships 

are then rated ‘A’, ‘B’, ‘C’, ‘D’ or ‘E’. Ships that are rated ‘E’ must stop trading in 

the following year unless the relevant shipowners produce a corrective action 

plan to bring the ship back to a ‘C’ rating or better. Ships that are rated ‘D’ can 

continue trading, but if the ‘D’ rating persists for three consecutive years, the 

ships will have to stop trading in the following year unless a corrective action 

plan is produced. The Required CII starts in 2023F at 5% below each ship’s 

2019 level of carbon intensity, but is tightened 2% p.a. until 2026F, for a 

cumulative reduction in the Required CII of 11% between 2019 and 2026F. The 

Required CII levels for 2027F and beyond will be decided by the IMO at a future 

MEPC meeting. 

 

The positive and negative impacts on MISC  

Petroleum tanker vessels – manageable impact; MISC may outperform its 

peers and benefit from any industry-wide tanker capacity curtailments 

MISC did not disclose any data that would enable us to independently verify 

whether it will be able to meet the Required EEXI levels or not. MISC has also 

not publicly made any statement to that effect. 

Nevertheless, we believe that the impact of the incoming technical EEXI rules on 

MISC’s petroleum tanker fleet will be limited. Based on broad industry 

information and analysis from classification society Lloyd’s Register (LR), the 

vast majority of the world’s oil tanker fleet is already sailing at 11-12 knots, which 

is one of the slowest sailing speeds of all categories of ships. Therefore, a 

potential enforcement of the EPL speed limit may not cause MISC’s oil tankers 

to be forced to sail any slower than the speeds at which they are already sailing 

at, except perhaps for the oldest and most energy-inefficient ships which MISC 

may then choose to dispose.  

The operational CII regulations on MISC’s petroleum tanker fleet will likely be 

more impactful. However, the impact for 2023F itself will be minimal, as none of 

MISC’s oil tankers will likely be rated ‘E’ based on our calculations; up to 10 of 

its 50 oil tankers may have a ‘D’ rating, with at least 40 (80%) oil tankers rated ‘C’ 

or better. However, as the Required CII is tightened over time, we expect that 

MISC will have to take action to improve its CO2 operational emissions profile by 

disposing its fuel-inefficient vessels and renew its fleet with newer-generation 

liquefied natural gas (LNG) dual-fuelled oil tanker ships. 

Interestingly, when we compare MISC’s petroleum tanker fleet to its peers in 

terms of carbon intensity, we discover that the incoming CII regulations may 

place a relatively-heavier burden on MISC’s peers. MISC’s fortuitous competitive 

position may work to its benefit once the CII rules come into effect, because its 

competitors may have to slow down more of their ships than MISC. A drop in 

sailing speeds represents an effective decline in global petroleum tanker 

shipping capacity, which may broadly boost tanker freight rates. The main 

beneficiaries of such a scenario would be shipowners such as MISC that may 

not have to slow down their vessels at all, or would not need to slow down their 

vessels by as much as the average of its peers. 
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LNG tanker vessels – potentially negative impact on time charter rates as 

ships may have to slow down materially 

We suspect that the incoming EEXI rules may have a profoundly negative 

impact on MISC’s LNG tanker vessels, requiring them to implement material 

EPL, although we are unable to confirm this due to the lack of disclosure. During 

2018, LNG tankers globally sailed at average speeds of 14.9 knots, much faster 

than oil tankers, according to IMO data.  

Our study on MISC’s LNG tanker Attained CII levels suggests that many of its 

LNG ships, which are ageing and which use traditional, fuel-inefficient steam 

turbine propulsion technology, may have to slow down sailing speeds after 

2023F in order to be rated at least ‘C’.  

Assuming that MISC’s Attained CII levels of 2020 remain unchanged up to 

2023F, four of MISC’s fleet of 29 LNG tankers may be rated ‘E’ and hence may 

have to produce a corrective action plan to reduce carbon emissions in order to 

continue trading in 2024F, while 11 ships may be rated ‘D’. If no action is taken, 

the CII Ratings will become progressively worse as the Required CII levels are 

tightened; hence, MISC may have no choice but to implement material 

curtailments of sailing speeds for its LNG tanker vessels. 

From a commercial perspective, time charterparty agreements typically specify 

the speeds at which the LNG ships are required to sail, and the charterparties 

may need to be revised to reflect the lower operational speeds post 1 January 

2023F. However, with slower speeds, the cost of shipping a cargo of LNG will 

increase if the daily charter rates remain unchanged. In order to maintain the 

cost of shipping on a per cbm basis, the charterer may wish to renegotiate the 

time charterparty with the aim of reducing the daily charter rate as compensation 

for the slower sailing speeds. There is the potential for this development to 

negatively affect MISC’s future time charter earnings from 2023F onwards. 

Based on the AER-e metrics of MISC’s LNG fleet in 2020, we think average 

speed reductions of 10% in 2023F, rising to 25% in 2030F, will be 

necessary to bring the ships’ CII Ratings to the mid-point of the ‘C’ band.  

In order to keep the overall freight cost unchanged on a per cbm basis for a 

cargo of LNG, the average daily time charter rates may need to be 

correspondingly reduced by the average speed reduction. 

Any negative impact from the incoming EEXI and CII regulations will be 

concentrated on MISC’s existing portfolio of LNG vessels, which we have valued 

at a DCF of RM2.09/share.  

To quantify the downside risk from this: 

 Assuming a 15% cut to the DCF valuation of the above LNG fleet would lead 

to our SOP-based target price on MISC being lower by 31 sen, or 4%, from 

RM7.95 to RM7.64.  

 Assuming a 10% reduction in the average daily time charter rates for MISC’s 

legacy LNG tanker fleet in FY23F, our MISC group core earnings forecasts 

for FY23F may be reduced by RM59m, or 11% against our current forecast 

of RM556m. 

We note, however, that this is not a foregone conclusion. Much depends on the 

terms and conditions in the underlying time charterparty contracts, and whether 

the charterers are entitled to demand charter rate discounts for slower speeds. 
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MISC environmental disclosures are among the best  

Separately, we highlight that MISC has some of the best environmental-related 

disclosures from among its shipping peers. MISC discloses absolute GHG 

emissions, as well as carbon intensity for its LNG and petroleum tanker fleets 

separately. More importantly, MISC also discloses the carbon intensity data by 

different vessel sizes, which makes the disclosures especially useful since the 

incoming CII regulations are ship-size specific and the carbon intensity 

requirements are inversely related to vessel size. 

 

Measures taken by MISC to address the energy transition  

Steps to reduce carbon emissions of its fleet 

MISC has ordered several LNG dual-fuelled vessels, which are capable of 

burning both conventional fuels and LNG. These comprise several very large 

crude carriers (VLCC), aframaxes, and dynamic positioning shuttle tankers 

(DPST). LNG as a bunker fuel can reduce carbon emissions by 20-25% relative 

to the use of conventional marine fuel oil. 

MISC also has four LNG tanker newbuildings that are equipped with the latest 

generation X-DF engines, which are far more energy efficient than its traditional 

fleet of steam turbine LNG ships. 

In 2020, MISC joined hands with other partners to form ‘The Castor Initiative’, 

which is working towards designing, building and operating an ammonia-fuelled 

zero-carbon vessel, for commercial operations by 2030F or earlier. 

MISC is currently developing its carbon reduction targets to align itself with the 

IMO’s 2030F and 2050F aspirations. No details have been made public. 

 

Addressing the existential threat 

As MISC is a transporter of fossil fuels and an owner of floating production 

assets, its very existence is under threat should oil demand decline materially as 

the world shifts towards renewable energies. MISC disclosed in its Annual 

Report 2020 that it will be working on a new roadmap called ‘MISC 2050’, a 30-

year journey to reimagine the economic and social role of MISC in a carbon-free 

future come year 2050F. No further details are currently available. 

During 2020, MISC contracted to acquire six very large ethane carriers (VLEC) 

and became the commercial operator and ship manager of an LNG bunkering 

vessel (LBV). These types of ships may continue to have economic relevance 

for many years to come, with the VLECs serving the continually-growing 

petrochemical industry. 

In our view, MISC’s future could also include exploring the transportation of 

petrochemical raw materials such as naphtha, ethane, propane and butane; as 

well as petrochemical products such as ammonia, methanol and hydrogen which 

may take off as the zero-carbon fuels of the future. It can work together with its 

parent company, Petronas, which may also target diversifying into the 

production of green versions of the above fuels. 
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ESG in a nutshell 
 

MISC may be doubly impacted by the energy transition. In the short-term, the International Maritime Organization (IMO) 
has set in motion the Energy Efficiency Existing Ship Index (EEXI) and the Carbon Intensity Index (CII) regulations to 
come into effect from 1 January 2023F, which may require MISC to take measures to progressively improve its shipping 
fleet’s energy efficiency. While we believe that MISC’s petroleum tanker fleet is likely to outperform its competitors once 
the EEXI/CII rules come into effect, MISC may be forced to accept discounts on the time charter rates of its ageing fuel-
inefficient steam turbine LNG tanker fleet. Potential carbon taxes and longer-term decline in fossil fuel demand may 
require MISC to revamp its business model in the transportation of fossil fuels and owner of floating production assets. 
With a strong balance sheet and Petronas’s target for net zero carbon emissions by 2050F, MISC is well-positioned to 
tap into these opportunities. 

 

Keep your eye on Implications 

The IMO’s EEXI and CII regulations will come into effect 

from 1 January 2023F, with the requirements to be 

tightened gradually to meet the IMO’s goal of a 40% 

reduction in shipping’s carbon intensity by 2030F. 

 

MISC has signed up to own a zero-carbon, ammonia 

fuelled ship by 2025F, or 2030F at the latest. 

Most of MISC’s petroleum tanker vessels will have no 

problem meeting the challenges of the incoming rules, with 

lower carbon intensity than global averages. MISC stands 

to benefit from higher petroleum tanker freight rates if its 

competitors are forced to reduce sailing speeds. 

Conversely, steam turbine LNG tankers face greater 

challenges to meet the future requirements and MISC may 

have to slow down their sailing speeds materially, which 

could negatively impact its time charter rates. MISC’s 

future ammonia-fuelled ship could help bolster its ESG 

credentials, as well as outperform regulatory requirements 

in the next decade. 
  

ESG highlights Implications 

MISC has some of the best ESG disclosures among 

shipping companies, in our view, with disclosures 

improving significantly in Annual Report 2019 and Annual 

Report 2020. Notably, MISC discloses operating carbon 

intensity data for its petroleum and LNG tanker vessels 

with significantly more detail than we have seen from 

among its peers. 

We expect MISC to improve its ESG disclosures further in 

Annual Report 2021, which is likely to be released in April 

2022F, with a sharper focus on key environmental and 

regulatory issues. The transparency of MISC’s disclosures 

should hopefully translate into better investor confidence. 

  

Trends Implications 

MISC faces an existential threat from the world’s effort to 

decarbonise, as it is a transporter of fossil fuels like crude 

oil and LNG, and is also an owner of floating production 

assets. 

MISC has time to respond to the existential threat, as 

global oil demand may continue to grow in the 2020s, 

plateau in the 2030Fs, before declining in the 2040s. MISC 

has already ventured into very large ethane carrier (VLEC) 

and LNG bunker vessel (LBV) segments; we expect these 

ship types to be resilient amidst the energy transition. 
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THE IMO’S CLIMATE GOALS 

The initial IMO strategy on reduction of ship GHG emissions   

In 2018, the Marine Environment Protection Committee (MEPC), which is part of 

the International Maritime Organization (IMO), adopted its initial strategy for the 

reduction of greenhouse gas (GHG) emissions from ships. 

The main thrust is to reduce carbon intensity of shipping transport work, as well 

as to reduce absolute GHG emissions. 

 The target is to reduce carbon intensity of shipping by at least 40% by 

2030F, and by at least 70% by 2050F, relative to levels prevailing in 2008. 

 Meanwhile, absolute GHG emissions should be reduced by at least 50% 

by 2050F, relative to levels prevailing in 2008. 

Carbon intensity of shipping transport work is measured in terms of grams of 

CO2 emissions, divided by the tonnage of cargo carried, and divided again by 

the nautical miles (nm) travelled, i.e. gCO2/cargo tonne-nm.  

 

                 (                   )

 
            

(                                               )
 

 

The carbon intensity measure only concerns itself with CO2 emissions, and 

does not include emissions of other GHGs such as methane (CH4) and nitrous 

oxide (N2O). However, the absolute GHG reduction target for 2050F concerns 

itself with all GHG emissions including CO2, CH4 and N2O. In any case, CO2 

emissions generally account for 97% of all GHG emissions from ships, with CH4 

about 2% and N2O about 1%, based on MISC data. 
 

Figure 1: IMO’s initial strategy on the reduction of GHG emissions from ships, adopted in 2018 

 

 SOURCES: IMO, DNV 
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The IMO’s GHG reduction strategy in 2018 complemented the work that it had 

done earlier, such as: 

 The adoption in 2011 of the regulation for the Energy Efficiency Design 

Index (EEDI) for new ships (technical measure), and the introduction of 

requirements for shipping companies to develop a Ship Energy Efficiency 

Management Plan (SEEMP) (operational measure), both for the purpose of 

reducing global carbon emissions from international shipping. New ships 

that have had their EEDI verified, and all ships that have had their SEEMP 

prepared, will be issued a new certificate by their respective flag state 

administrations, called the International Energy Efficiency Certificate 

(IEEC), which is a necessary requirement to trade the vessel. 

 The adoption in 2016 of an IMO Data Collection System (DCS), whereby 

ships above 5,000 gross tonnage are obligated to record and report their 

fuel oil consumption, which is the indirect basis for the calculation of ship 

carbon emissions. 

 

In 2018, IMO set out various candidate short-, medium- and long-term measures 

for further consideration in order to achieve its GHG emission goals for 2030F 

and 2050F; these are listed below. 

(A) Candidate short-term measures 

1. Further improvement of the EEDI and SEEMP frameworks, 

2. Develop technical and operational energy efficiency measures for both new 

and existing ships, including measures such as the Annual Efficiency Ratio 

(AER), the Energy Efficiency per Service Hour (EESH), Individual Ship 

Performance Indicator (ISPI), and the Fuel Oil Reduction Strategy (FORS), 

3. Establish an Existing Fleet Improvement Programme, 

4. Consider and analyse the use of speed optimisation and speed reduction, 

5. Examine ways to address emissions of CH4 and volatile organic compounds 

(VOC), 

6. Encourage national governments to develop strategies to address emissions 

from international shipping, taking into account the need to avoid regional or 

unilateral measures, 

7. Encourage ports to provide ship and shore-side power supply from 

renewable sources, and to develop the infrastructure to supply alternative 

low-carbon or zero-carbon fuels, 

8. Initiate R&D activities to improve the energy efficiency of ships, improve 

marine propulsion efficiency, and to develop alternative low-carbon or zero-

carbon fuels, etc. 

(B) Candidate medium-term measures 

1. Encourage effective uptake of alternative low-carbon or zero-carbon fuels, 

and to encourage national governments to specifically consider such fuels 

for their maritime sector, 

2. Develop operational energy efficiency measures for both new and existing 

ships, 

3. Consider including market-based measures (MBM) to incentivise GHG 

emissions reduction, including potential carbon taxes, etc. 

(C) Candidate long-term measures 

1. Pursue the development of low-carbon or zero-carbon fuels to enable 

shipping to effectively decarbonise between 2051F and 2100F, and 

2. Encourage the adoption of other new and innovative emissions reduction 

mechanisms.  
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At the 75
th
 session of the annual IMO MEPC meeting (MEPC 75), held in 

November 2020, the IMO considered draft amendments that would make 

mandatory several short-term measures effective 1 January 2023F. These 

measures include: 

 The establishment of an Energy Efficiency Existing Ship Index (EEXI), 

that would be similar to the application of the EEDI standards for new ships, 

only that the EEXI would be applicable to existing ships, and 

 The requirement for most ships to calculate their Operational Carbon 

Intensity Indicator (CII) on an annual basis. 

The EEXI and CII requirements were debated, revised and adopted at the 76
th
 

session of the annual IMO MEPC meeting (MEPC 76), held between 10 and 17 

June 2021, and will come into effect from 1 January 2023F as planned. 

 

In the next section, we will examine more closely what the SEEMP entails, as 

well as the details of the EEDI, EEXI and CII measures.  

Further ahead, we will also consider how MISC measures up to the 

requirements of these measures, and how these measures will impact MISC 

operationally and economically. 
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IMO’S CARBON STRATEGIES UP TO 2030F 

The SEEMP   

The IMO adopted the Ship Energy Efficiency Management Plan (SEEMP) 

requirements in 2011 as an operational measure for shipowners to implement, in 

addition to the technical measure encapsulated by the EEDI requirement, for the 

purpose of prompting shipowners to reduce their carbon emissions.  

The SEEMP must be prepared for each ship of more than 400 gross tonnage, 

and must be placed onboard each vessel, in what is known as a ship-specific 

SEEMP, from the first 2½-year intermediate survey or 5-yearly special/renewal 

survey on or after 1 January 2013.  

Ships that comply with the SEEMP requirements will be issued an International 

Energy Efficiency Certificate (IEEC) by the flag state administration; the 

certificate must also be kept onboard the vessel. The IEEC is issued only once 

for each ship and remains valid throughout the lifetime of the ship.  

The SEEMP’s purpose is to assist shipowners to use it as an energy 

management tool in managing the energy efficiency of their ships, including 

incorporating new technologies and adopting the best operational practices to 

maximise energy efficiency. Logically, the lower the amount of fuel or energy 

consumed, the lower the volume of carbon emissions will be. 

Operational measures proposed by the IMO for inclusion into ships’ SEEMPs 

include: 

 Voyage planning and fleet planning, to reduce distances travelled and 

reduce ballast voyages; 

 Speed optimisation, since lower speeds will more-than-proportionately 

decrease fuel consumption (a 10% decrease in cruise speed reduces hourly 

fuel use by 27%);  

 Weather routing, as avoiding bad weather will reduce fuel consumption;  

 Hull maintenance, since smoother hulls will reduce drag in water;  

 Just-in-time arrival at ports to reduce fuel burn while waiting for available 

berths; 

 Optimising shaft power, since operating at a constant shaft revolutions per 

minute (RPM) can be more efficient than continuously adjusting speed 

through engine power; 

 Optimising trim, which can reduce the resistance of a ship through the water, 

for any given draft; 

 Optimising ballast, which should be adjusted to take into consideration the 

requirements to meet the optimum trim; 

 Optimising propeller design and optimised use of rudder and autopilot 

systems, for maximum propulsion efficiency; 

 Using waste heat recovery, since recovered thermal heat from the exhaust 

gas can be used for electricity generation or to provide additional propulsion 

with a shaft motor; 

 Using thermal insulation and other energy management measures to reduce 

energy consumption; 

 Using lower-carbon fuel types, when available; 

 Using renewable energy sources such as wind and solar, using onshore 

power supplies if available, and exploring the use of wind-assisted 

propulsion; etc. 

The SEEMP also requires all ships above 5,000 gross tonnage to keep track of 

their fuel consumption, distance travelled, and hours underway (i.e. the 

aggregate duration while the ship is under its own propulsion), and report this to 

the IMO Data Collection System (DCS). 

Fuel consumption should include all the fuel consumed onboard the ship, 

including fuel consumed by the main engines, the auxiliary engines, the gas 
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turbines, boilers and inert gas generators, regardless of whether a ship is 

underway or not. Fuel consumption can be measured using:  

 Bunker delivery notes (BDN) which is the amount of fuel delivered onboard 

during the year, plus the volume of fuel left behind from the previous year, 

but minus the fuel carried over to the next year; 

 Flow meters, which directly measures the fuel flows onboard; or 

 By monitoring the bunker fuel tank onboard. 

The annual fuel oil consumption can then be converted to the annual amount of 

CO2 emissions, by using various conversion factors, depending on the type of 

fuel used.  
 

Figure 2: Carbon conversion factor between fuel consumption and CO2 emissions 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

Direct CO2 emissions measurement is not required by the IMO, but if used, 

should involve placing emission monitors at all parts of the ship so as to 

exhaustively capture all the CO2 emissions. 

Once the SEEMP has been set up, it should then be implemented and 

monitored. Shipowners may set targets for themselves, such as in terms of 

annual fuel consumption targets, or Energy Efficiency Operational Indicator 

(EEOI) targets. The EEOI is an operational measure of carbon intensity, which 

we will explain in more detail in the section on the Carbon Intensity Indicator 

(CII). 

At the IMO’s MEPC 76 meetings in June 2021, Regulation 26 of Annex VI of the 

International Convention for the Prevention of Pollution from Ships (MARPOL 

Annex VI) was revised to require aspects of a vessel’s CII to be documented 

under the existing framework of the SEEMP.  

On or before 1 January 2023F, ships of 5,000 gross tonnage and above will 

need to revise their SEEMP to include: 

 a description of the methodology to be used to calculate the ships Attained 

Annual Operational CII; 

 the Required Annual Operational CII for the next three years; 

 an implementation plan documenting how the Required Annual Operational 

CII will be achieved during the next three years; and 

 a procedure for self-evaluation and improvement. 

 

  

No Type of fuel Net calorific 

value

Carbon 

content

Carbon conversion factor,

Cf

kJ/kg tonne of CO2/tonne of fuel

1 Diesel/gasoil 42,700 0.8744 3.206

2 Light fuel oil (LFO) 41,200 0.8594 3.151

3 Heavy fuel oil (HFO) 40,200 0.8493 3.114

4 Liquefied petroleum gas (LPG) - Propane 46,300 0.8281 3.000

5 Liquefied petroleum gas (LPG) - Butane 45,700 0.8264 3.030

6 Liquefied natural gas (LNG) - Methane 48,000 0.7500 2.750

7 Methanol 19,900 0.3750 1.375

8 Ethanol 26,800 0.5217 1.913
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The EEDI   

In 2011, the IMO adopted the requirement for the Energy Efficiency Design 

Index (EEDI) for new ships of 400 gross tonnage or larger. The aim is to 

encourage shipowners to use more energy efficient, and hence less polluting, 

equipment and engines, by working together with equipment manufacturers and 

shipbuilders. 

The important thing to note is that EEDI requirements apply to new ships only, 

and not to existing ships. New ships must be certified by classification societies 

that they comply with the technical EEDI requirements before they are put into 

service. EEDI-compliant ships will be issued an International Energy Efficiency 

Certificate (IEEC) by the flag state administration. The IEEC is issued only once 

for each ship and remains valid throughout the lifetime of the ship.  

The IMO has made meeting EEDI requirements mandatory for all new ships that 

have their newbuilding contract signed on or after 1 January 2013, or in the 

absence of a newbuilding contract, the keel of which is laid on or after 1 July 

2013, or the delivery of which is on or after 1 July 2015, or in cases of major 

conversions of new or existing ships, on or after 1 January 2013. 

The EEDI is measured in terms of the grams of CO2 emissions, per unit of the 

ship’s cargo-carrying capacity in terms of deadweight tonne (dwt) nautical miles. 

The EEDI is a technical indicator of the ship’s fuel and energy efficiency, and 

hence its expected technical carbon emissions profile, based on certain 

predetermined assumptions which do not necessarily reflect real operating 

conditions. For example, the EEDI is calculated using a reference vessel speed, 

which assumes that the weather is calm with no wind and no waves. The main 

engine’s and auxiliary engine’s specific fuel oil consumption values are also 

based on certain predetermined technical assumptions. 

Because the EEDI is a technical measure, it does not measure the ship’s actual 

carbon emissions while in real-life operations; this is the remit of the Carbon 

Intensity Indicators (CII) such as the Energy Efficiency Operational Indicator 

(EEOI) or the Annual Efficiency Ratio (AER), which shall be explained in more 

detail in the section on CII. By design, the technical EEDI measure of carbon 

emissions is always going to be lower than the operational CII measure, as it is 

improbable for the ocean to have no wind and no waves. 

 

The Required EEDI is determined by way of reference to two metrics: 

 The EEDI Reference Line for different ship types is first determined by 

using the regression lines which the IMO has set in relation to the ships’ 

cargo-carrying capacity, or deadweight tonnes (dwt); and 

 The applicable EEDI for any specific year is based on a certain percentage 

reduction from the EEDI reference line, or the Reduction Factor. 

The EEDI Reference Line can be calculated using the following formula, 

whereby the values of a, b and c are based on ship type.  

 

                    (           )  
 

(    )
 

 
 

Figure 3: Parameters for determining the EEDI Reference Line for different ship types 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

No Ship type a b c

1 Bulk carrier 961.79 DWT of the ship 0.477

2 Gas carrier (LPG, ethane) 1120.00 DWT of the ship 0.456

3 LNG carrier 2253.70 DWT of the ship 0.474

4 Oil tanker 1218.80 DWT of the ship 0.488

5 Containership 174.22 DWT of the ship 0.201

6 General cargo ship 107.48 DWT of the ship 0.216

7 Refrigerated cargo carrier 227.01 DWT of the ship 0.244

8 Combination carrier 1219.00 DWT of the ship 0.488
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The Required EEDI is then based on a certain percentage Reduction Factor 

from the EEDI Reference Line value. The EEDI Reduction Factors are set out in 

the table below, and the applicable reduction factors depend on ship type and 

cargo-carrying capacity. 

 

                                    (    )  

                                                                

 
 

Figure 4: EEDI Reduction Factor (r%) relative to the EEDI reference line - where Phase 3 starts 1 January 2025F 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 
 

Figure 5: EEDI Reduction Factor (r%) relative to the EEDI Reference Line - Phase 3 starts 1 April 2022F 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

No Ship type Size Phase 0 Phase 1 Phase 2 Phase 3

1 Jan 2013 - 1 Jan 2015 - 1 Jan 2020 - 1 Jan 2025F

31 Dec 2014 31 Dec 2019 31 Dec 2024F and onwards

1 Oil tanker 20,000 dwt + 0 10% 20% 30%

4,000 - 19,999 dwt n.a. 0-10% * 0-20% * 0-30% *

2 Bulk carrier 20,000 dwt + 0 10% 20% 30%

10,000 - 19,999 dwt n.a. 0-10% * 0-20% * 0-30% *

3 Gas carrier (LPG, ethane) 10,000 - 14,999 dwt 0 10% 20% 30%

2,000 - 9,999 dwt n.a. 0-10% * 0-20% * 0-30% *

4 Refridgerated cargo carrier 5,000 dwt + 0 10% 15% 30%

3,000 - 4,999 dwt n.a. 0-10% * 0-15% * 0-30% *

5 Combination carrier 20,000 dwt + 0 10% 20% 30%

4,000 - 19,999 dwt n.a. 0-10% * 0-20% * 0-30% *

* Reduction factor to be linearly interpolated between the two values depending on ship size. The lower value of the reduction factor is to be applied to the smaller 

ship size.

No Ship type Size Phase 0 Phase 1 Phase 2 Phase 3

1 Jan 2013 - 1 Jan 2015 - 1 Jan 2020 - 1 Apr 2022F

31 Dec 2014 31 Dec 2019 31 Mar 2022F and onwards

1 LNG carrier *** 10,000 dwt + n.a. 10% ** 20% 30%

2 Gas carrier (LPG, ethane) 15,000 dwt + 0 10% 20% 30%

3 Containerships 200,000 dwt + 0 10% 20% 50%

120,000 - 199,999 dwt 0 10% 20% 45%

80,000 - 119,000 dwt 0 10% 20% 40%

40,000 - 79,999 dwt 0 10% 20% 35%

15,000 - 39,999 dwt 0 10% 20% 30%

10,000 - 14,999 dwt n.a. 0-10% * 0-20% * 15-30% *

4 General cargo ships 15,000 dwt + 0 10% 15% 30%

3,000 - 14,999 dwt n.a. 0-10% * 0-15% * 0-30% *

*

**

***

Reduction factor to be linearly interpolated between the two values depending on ship size. The lower value of the reduction factor is to be applied to the smaller 

ship size.

These reduction factors are applicable to all LNG carriers (whether with conventional propulsion burning heavy fuel oil, or non-conventional propulsion) with 

newbuilding contracts dated on or after 1 September 2015, and a delivery date on or after 1 September 2019. LNG carriers delivered prior to 1 September 2019, 

and equipped with non-conventional propulsion (i.e. steam turbine, DFDE, or TFDE propulsion technologies) do not need to comply with EEDI requirements, and 

hence, EEDI Reduction Factors are also irrelevant.

Phase 1 for those ships commences on 1 September 2015.
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Examples: 

(a) Using the example of a 300,000 dwt very large crude carrier (VLCC) 

newbuilding contract signed on 2 January 2020, where Phase 2 EEDI 

requirements would apply:  

 

                    (    )  
       

(                  )
                  

 

              (    )         (     )                   

 

(b) Using the example of an 80,000 dwt LNG carrier newbuilding contract 

signed on 2 January 2020 (Phase 2 EEDI requirements): 

 

                    (   )  
       

(                 )
                   

 

              (   )          (     )                   
 

We highlight that the above EEDI Reference Line for LNG carriers is only 

applicable for LNG carriers with newbuilding contracts dated on or after 1 

September 2015, and a delivery date on or after 1 September 2019. LNG 

carriers delivered prior to 1 September 2019 do not need to comply with EEDI 

requirements. All of MISC’s LNG tankers were delivered prior to 1 September 

2019 and therefore EEDI was not applicable to them at the point of their 

deliveries. 

 

(c) Using the example of an 98,000 dwt very large ethane gas carrier (VLEC) 

newbuilding contract signed on 2 January 2020 (Phase 2 EEDI 

requirements): 

 

                    (    )  
     

(                 )
                  

 

              (    )         (     )                   

 

The next step is to calculate the ship’s actual Attained EEDI. The specific 

formula for Attained EEDI is very complicated, but we have simplified it to the 

formula shown below. Essentially, the Attained EEDI measures the fuel oil 

consumption for the main engine (ME) and the auxiliary engines (AE) based on 

their respective power outputs, multiplied by the grams of CO2 emitted per gram 

of fuel oil consumed, divided by the reference speed (nm/hour), and divided 

again by the ship’s dwt capacity. 

 

              (           ) 
 

 
(                  )  (                  )

(                              )
       

 

 
            

(                                       )
 

 

Where: 

 ME SFOC (g/kWh): Main engine specific fuel oil consumption, assumed to 

be 205 g/kWh for ships built in or before 1983, 185 g/kWh for ships built 

from 1984 to 2000, and 175 g/kWh for ships built in or after 2001 
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 ME power (kW): Main engine power in kW based on 75% of the installed 

main engine power, i.e. 75% of the maximum continuous rating (MCR) of the 

engine, taking into consideration that ship engines are not usually operated 

near 100% MCR, since engines are designed with provisions for sea margin 

(to provide for higher speed in the event of port delays) and for engine 

margin (to be used to keep a vessel safe during adverse weather conditions) 

 AE SFOC (g/kWh): Auxiliary engine specific fuel oil consumption, assumed 

to be 225 g/kWh for ships built in or before 1983, 205 g/kWh for ships built 

from 1984 to 2000, and 195 g/kWh for ships built in or after 2001 

 AE power (kW): Auxiliary engine power in kW 

 Dwt capacity (tonnes): 100% of dwt for LNG carriers, LPG carriers, oil 

tankers and bulk carriers, and 70% of dwt for container ships 

 Reference speed: Ship speed in nautical miles/hour, assuming that the 

weather is calm with no wind and no waves 

 Cf: Conversion factor in terms of the grams of CO2 emitted per gram of 

bunker fuel consumed. 

 

The Attained EEDI of the ship is then compared to the Required EEDI, and 

verified by classification societies that are authorised by the relevant flag state 

administrations, prior to the real-life operations of the vessel.  

If the Attained EEDI is lower than the Required EEDI, the vessel is then certified 

to be EEDI compliant, and the vessel is then issued an International Energy 

Efficiency Certificate (IEEC) by the flag state administration, which is a licence to 

trade the vessel.  

As noted earlier, the requirement to meet EEDI standards is a one-off 

verification requirement prior to the commercial operations of a new vessel, and 

the verification process will not be repeated throughout the life of the vessel. 

 
The EEXI   

The Energy Efficiency Existing Ship Index (EEXI) extends the reach of the EEDI 

requirements to existing ships, since the EEDI applies to new ships only.  

While the EEDI is applicable to all newbuilding contracts signed after 1 January 

2013, the EEXI requirements will only be applicable to existing ships of more 

than 400 gross tonnage from 1 January 2023F. 

There are many similarities between the EEXI and the EEDI requirements. For 

instance, the formulas for the Required EEXI, and the Attained EEXI all follow 

their EEDI counterparts. The Required EEXI is based on a certain Reduction 

Factor from the EEDI Reference Line, and the EEXI Reduction Factors are 

different to the EEXI Reduction Factors.  

Existing ships are required to meet EEXI standards based on a one-off ‘pass or 

fail’ verification process which will not need to be repeated throughout the 

remaining life of the vessel if the vessel’s Attained EEXI (gCO2/dwt-nm) metric 

falls below the Required EEXI threshold. This verification process will be done at 

the first annual, intermediate (every 2½ years), or 5-year special survey after 1 

January 2023F. 

If the vessel achieves the Required EEXI threshold, the vessel will receive the 

International Energy Efficiency Certificate (IEEC) by the flag state administration, 

which is a licence to trade the vessel.  

However, if the vessel fails to achieve the Required EEXI threshold, then the 

vessel will have to stop trading, unless it is willing to make certain modifications 

in order to increase its energy efficiency. These modifications will then need to 

be verified by the classification societies. 

One of the main avenues for compliance for ships to meet the Required EEXI 

benchmark will be for those ships to adopt Engine Power Limitation (EPL). 

EPL means that the power to the ship’s main engine is deliberately reduced by 

way of controlling the volume of fuel supply into the main engine per unit of time, 

which will almost certainly reduce the technical maximum sailing speeds of the 
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vessel, and have an more-than-proportionate impact on reducing CO2 

emissions (a 10% decrease in cruise speed reduces hourly fuel use by 27%). 

The implied EPL is calculated using the two formulas below. 

 

                ( )  
             

             
   

 

            ( )    (
 

                 
)

 
 
 

 
  

Figure 6: How EEXI exceedance is calculated Figure 7: Required Engine Power Limitation (EPL) 

  
   SOURCE:,THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION    SOURCE:,THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION 

  

 

Apart from EPL, the affected ship owner may also have to consider the 

installation of energy-saving devices, such as hull coatings to reduce water drag, 

solar panels to capture renewable energy, wind-assisted propulsion technology, 

etc., or to consider the use of lower-carbon fuels (such as LNG, if possible) to 

reduce the carbon intensity of the ship. 

Because EPL is expected by classification societies to contribute to the bulk of 

ship efficiency improvements and emissions reductions, older or highly-

inefficient ships may require a particularly large EPL that would reduce their 

sailing speeds significantly. These ships may then become commercially 

uncompetitive against their peers, and may fall out of favour with charterers, 

which could effectively remove them from the global trading fleet. Alternatively, 

these fuel-inefficient ships may continue trading, but their long-term charterers 

may demand discounts on the charter rates to make up for the slower sailing 

speeds. 

The EEXI requirements effective after 1 January 2023F may be the first time 

many shipowners have to consider decarbonisation for their entire fleet. 

Previously, shipowners were subject only to EEDI requirements for newbuilding 

orders. So, the implementation of EEXI may have a major impact on the 

shipping industry, and shipowners will need the next 1½ years to prepare by 

working together with their classification societies, or else face the risk of being 

unable to trade their vessels. 
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At the MEPC 76 meeting over 10-17 June 2021, the IMO agreed to implement 

EEXI from 1 January 2023F, with the Required EEXI benchmark based on 

various Reduction Factors against the EEDI reference line. The Reduction 

Factors are set out in the table below. In the future, the EEXI requirements may 

be tightened by increasing the Reduction Factors. 
 

Figure 8: EEXI Reduction Factor (r%) relative to the EEDI reference line - from 1 

January 2023F 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

Examples: 

(a) Using the example of a 105,000 dwt aframax carrier:  

 

                    (       )  
       

(                  )
                  

 

              (       )         (     )                    

 

(b) Using the example of an 80,000 dwt LNG carrier: 

 

                    (   )  
       

(                 )
                   

 

                               (   )          (     )
                   

 

No Ship type Size From 1 Jan 2023F

1 LNG carrier 10,000 dwt + 30%

2 Oil tanker 200,000 dwt + 15%

20,000 - 199,999 dwt 20%

4,000 - 19,999 dwt 0-20% *

3 Bulk carrier 200,000 dwt + 15%

20,000 - 199,999 dwt 20%

10,000 - 19,999 dwt 0-20% *

4 Gas carrier (LPG, ethane) 15,000 dwt + 30%

10,000 - 14,999 dwt 20%

2,000 - 9,999 dwt 0-20% *

5 Containerships 200,000 dwt + 50%

120,000 - 199,999 dwt 45%

80,000 - 119,000 dwt 35%

40,000 - 79,999 dwt 30%

15,000 - 39,999 dwt 20%

10,000 - 14,999 dwt 0-20% *

6 General cargo ships 15,000 dwt + 30%

3,000 - 14,999 dwt 0-30% *

7 Refridgerated cargo carrier 5,000 dwt + 15%

3,000 - 4,999 dwt 0-15% *

8 Combination carrier 20,000 dwt + 20%

4,000 - 19,999 dwt 0-20% *

* Reduction factor to be linearly interpolated between the two values depending on ship size. The lower 

value of the reduction factor is to be applied to the smaller ship size.
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Although LNG carriers delivered prior to 1 September 2019 did not originally 

have to comply with EEDI requirements prior to their operational deployment, all 

LNG carriers will have to comply with EEXI requirements from 1 January 2023F.  

 

(c) Using the example of an 98,000 dwt very large ethane gas carrier (VLEC): 

 

                    (    )  
     

(                 )
                  

 

                               (    )         (     )
                  

 

During the MEPC 76 meetings, the IMO also tightened the criteria for the values 

to be used for the Main Engine (ME) power in the Attained EEXI calculation. 

The Attained EEXI formula is essentially the same as the Attained EEDI formula, 

as shown below. 

 

              (           ) 
 

 
(                  )  (                  )

(                              )
       

 

 
            

(                                       )
 

 

As noted earlier, for the purposes of calculating the Attained EEDI, the ME 

power (in kW) is assumed to be at 75% of the maximum continuous rating (MCR) 

of the engine. 

Prior to the MEPC 76 meetings, the IMO was broadly expected by member 

states to also apply 75% of the MCR to determine the ME power for the Attained 

EEXI calculations.  

However, at MEPC 76, the IMO made the Attained EEXI calculations more 

onerous, because the ME power is: 

 Assumed to be 75% of the MCR only if the engine has not been derated, or 

if an EPL has been put in place, that the EPL is permanent and non-

overridable; or 

 Assumed to be 83% of the limited or derated MCR (MCRlim) if the EPL is 

overridable. An EPL is overridable if the ship can choose to speed up by 

keying-in a password for an electronically-controlled engine, or by removing 

the mechanical stop screw that limits the amount of fuel entering the engine.  

Since the vast majority of shipowners will likely use overridable EPL to comply 

with the EEXI requirements, the ME power will then be based on 83% of the 

MCRlim, and not 75% of the MCRlim.  

The net effect is to increase the Attained EEXI number all else being equal, 

making it more difficult for shipowners to comply with the Required EEXI come 1 

January 2023F. This means that an even larger EPL will need to be applied to 

meet the EEXI requirements, i.e. the ships will have to sail even slower. 
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The CII   

(A) What the Carbon Intensity Indicator (CII) is about 

In addition to the EEXI, shipowners of vessels more than 5,000 gross tonnage 

will also have to meet CII requirements from 1 January 2023F.  

While the EEXI is a one-off technical verification test, the CII is an annual review 

of a ship’s actual operational carbon emissions profile over the past year, and 

compliance must be verified by classification societies annually in order for the 

ship to be allowed to continue trading. 

Having a good technical carbon emissions profile (for instance by having 

energy-efficient engines or having implemented EPL) is likely to be a key 

contributor to having a good operational carbon emissions profile, but may not 

by itself be enough, because in real-life conditions, ships may be operated in 

ways that make them less energy efficient. For instance, port congestion at the 

port of origin may force vessels to speed up in order to arrive at the intended 

berthing window of the port of destination. Ships unexpectedly idling for lengthy 

periods of time while waiting for a berth at a congested port may also burn a lot 

more fuel than originally planned. Ships may also be diverted onto lengthier 

journeys, such as to avoid impassable or congested Suez/Panama canals, or to 

avoid certain areas with security or piracy risks, consuming more fuel in the 

process. 

Similar to the EEDI and EEXI requirements, the IMO has set specific CII 

Reference Lines for specific ship types. The Required CII is calculated from 

the CII Reference Line based on a certain percentage Reduction Factor from 

the CII Reference Line value. The annual Attained CII is then calculated and 

compared to the Required CII, in terms of gCO2 emitted per unit of transport 

work. Note that the Required CII and the Attained CII metrics are to be 

calculated annually from 2023F onwards. 

The ship’s carbon intensity is verified by a classification society and is then given 

an operational CII Rating based on a scale of between ‘A’ and ‘E’. A CII rating of 

‘A’ indicates a major superior performance level, a ‘B’ rating indicates a minor 

superior performance, ‘C’ indicates moderate performance, ‘D’ indicates minor 

inferior performance, while ‘E’ indicates inferior performance. 

Based on the work done by the classification society, the flag state 

administration will then issue a Statement of Compliance (SOC) to the 

shipowner for ships that have an operational CII Rating of ‘A’, ‘B’ or ‘C’. The 

SOC is to be issued not later than five months after the start of the new calendar 

year. For instance, the SOC for the year 2023F must be issued by 31 May 

2024F. The SOC is the licence for the ship to continue trading. 

A ship that is rated ‘E’ for the year 2023F will have to submit a corrective action 

plan within one month of the completion of the classification society’s work, i.e. 

by 30 June 2024F at the latest, to show how a required CII rating of ‘C’ or above 

would be achieved. In the absence of a corrective action plan that is verified and 

approved by the classification society and documented inside the ship’s SEEMP, 

an SOC will not be issued for an ‘E’ rated ship, and hence, it will not be allowed 

to continue trading in the following calendar year, i.e. stop trading at the latest by 

1 July 2024F. If a satisfactory correction action plan is produced, the ‘E’-rated 

ship can continue to trade in 2024F.  

However, if the ‘E’-rated ship fails to secure a rating of ‘C’ or higher for 2024F 

(when the classification society performs the verification within the first five 

months of 2025F), the IMO is silent on what happens next. The IMO may allow 

the ship to continue trading, in which case, the ship will need to submit a second 

corrective action plan. However, it is possible that the ship may not be issued an 

SOC, and the ship may have to stop trading by 1 June 2025F at the latest. 

Similar obligations apply to ships that are rated ‘D’ for three consecutive years in 

2023F, 2024F and 2025F; if a satisfactory corrective action plan cannot be 

produced, the ‘D’-rated ship will not be issued a SOC for 2026F and hence will 

have to stop trading at the latest by 1 July 2026F. A ‘D’-rated ship that can 



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

20 
 

produce a satisfactory corrective action plan will be allowed to continue trading 

in 2026F. 

However, if the ‘D’-rated ship fails to secure a rating of ‘C’ or higher for 2026F 

(during the classification society’s audit within the first five months of 2027F), the 

IMO is currently silent as to whether the ship can continue trading in 2027F with 

the submission of a second corrective action plan, or will be refused permission 

to trade by 1 June 2027F. 
 

Figure 9: Ships that achieve a CII rating of ‘A’, ‘B’ or ‘C’ can continue trading in the following calendar year, subject to annual 

assessments 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 
 

Figure 10: Ships that are have a CII rating of ‘D’ for three consecutive years will not be permitted to continue trading in the fourth 

year unless they have a corrective action plan to achieve a rating of ‘C’ or higher 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 
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CII rating of 'D' for 2024F
Statement of Compliance 

for 2024F, issued by 31 
May 2025F

Ship can continue trading 
in 2025F

CII rating of 'D' for 2025F

Ship will not be issued 
the Statement of 

Compliance

Ship must stop trading 
latest by 30 Jun 2026F

Any corrective action 
plan to achieve CII rating 

of 'C' or higher?

Statement of Compliance 
for 2025F, issued by 30 

Jun 2026F

Ship can continue trading 
in 2026F

No

Yes

CII rating of 'D' or lower 
for 2026F

IMO silent whether ship 
must stop trading by 31 

May 2027F

Ship must stop trading 
latest by 31 May 2027F

If allowed to trade If not allowed to trade

Ship must submit new 
corrective action plan
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Figure 11: Ships that are have a CII rating of ‘E’ must have a corrective action plan to achieve a rating of ‘C’ or higher to continue 

trading in the following calendar year 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

The CII Reference Line can be calculated using the following formula, whereby 

the values of a, b and c are based on ship type.  

 

                   (           )  
 

(    )
 

 
 

Figure 12: Parameters for determining the CII Reference Line for different ship types 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

CII rating of 'E' for 2023F

Ship will not be issued 
the Statement of 

Compliance

Ship must stop trading 
latest by 30 Jun 2024F

Any corrective action 
plan to achieve CII rating 

of 'C' or higher?

Statement of Compliance 
for 2023F, issued by 31 

May 2024F

Ship can continue trading 
in 2024F

No

Yes

CII rating of 'D' or lower 
for 2024F

IMO silent whether ship 
must stop trading by 31 

May 2027F

Ship must stop trading 
latest by 31 May 2027F

If allowed to trade If not allowed to trade

Ship must submit new 
corrective action plan

No Ship type a b c

1 Bulk carrier

- 279,999 dwt + 4,977 279,000 0.626

- Less than 279,999 dwt 4,977 DWT of the ship 0.626

2 Gas carrier (LPG, ethane)

- 65,000 dwt + 2.38E+10 DWT of the ship 1.910

- Less than 65,000 dwt 8,032 DWT of the ship 0.638

3 LNG carrier

- 100,000 dwt + 9.86 DWT of the ship 0.000

- 65,000 dwt - 99,999 dwt 1.97E+13 DWT of the ship 2.498

- Less than 65,000 dwt 1.97E+13 65,000 2.498

4 Oil tanker 5,118 DWT of the ship 0.607

5 Containership 1,963 DWT of the ship 0.487

6 General cargo ship

- 20,000 dwt + 61,293 DWT of the ship 0.854

- Less than 20,000 dwt 361 DWT of the ship 0.336

7 Refrigerated cargo carrier 6,736 DWT of the ship 0.599

8 Combination carrier 151,991 DWT of the ship 0.930
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The Required CII is then based on a certain percentage Reduction Factor from 

the CII Reference Line value. This is where the discussion becomes more 

complicated. 

 

                                  (    )  

                                                                

 

Recall that the IMO’s goal is to reduce carbon intensity of shipping by 40% by 

2030F. The quantum of the Reduction Factors depends on whether a demand-

based measurement of the 2030F target is used, or a supply-based 

measurement is used. 

There are essentially two ways of measuring carbon intensity of shipping. The 

best and most accurate way, in IMO’s view, is to use the Energy Efficiency 

Operational Indicator (EEOI) measure, which is also called the demand-based 

measure because it uses the actual cargo tonnes carried in its denominator.  

The EEOI measures the grams of CO2 emitted per unit of transport work 

performed, with the latter calculated as the actual tonnage of cargoes carried, 

multiplied by the nautical miles travelled over the course of one year. 

 

     (             )  
            

(                                               )
 

 

                                 (      )                               
 

However, the EEOI is a difficult measure to verify, because data on the actual 

tonnage of cargoes carried by individual shipowners are not publicly available, 

nor are they reported to the IMO Data Collection System (DCS).  

Therefore, an alternative measure called the Annual Efficiency Ratio (AER) 

can also be used for the purposes of calculating ship carbon intensity; this is 

also called the supply-based measure because it uses the dwt capacity of a 

ship in its denominator. The AER is easy to calculate and easy to verify, 

because the dwt capacity of any ship in the world is publicly-available 

information and is reported to the IMO DCS. However, the AER is merely viewed 

as a practical proxy for the EEOI, because the best measure of carbon intensity 

remains to be the EEOI metric. 

 

    (           )  
            

(                                   )
 

 

According to the IMO’s calculations: 

 The demand-based measurement of carbon intensity of international 

shipping had improved by 31.8% between 2008 and 2018, or by a 

cumulative 33.3% stretched by one additional year to 2019. This means that 

in order to achieve a cumulative reduction in carbon intensity of 40% by 

2030F, a further 10% reduction in carbon intensity will be required 

cumulatively in the 11 years between 2019 and 2030F [calculated as 1 – (1-

40%)/(1-33.3%)]. 

 The supply-based measurement of international shipping’s carbon 

intensity, on the other hand, suggests an improvement of only 22% between 

2008 and 2018, or by a cumulative 23.6% up to 2019. Hence, a further 

21.5% reduction in carbon intensity will be required cumulatively in the 11 

years between 2019 and 2030F [calculated as 1 – (1-40%)/(1-23.6%)] in 

order to achieve a cumulative reduction in carbon intensity of 40% by 2030F. 
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Figure 13: Decline in international shipping’s carbon intensity (actual to 2018 and 

target to 2030F) based on the supply-based AER measure 

 
   SOURCES: IMO, INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION 

 

 

The other consideration by the IMO is whether to adopt ship-type-specific 

reduction factors, or flat reduction factors: 

 Ship-type-specific reduction factors mean that different ship types will 

have different required rates of carbon intensity reduction, taking into 

account what ship types had already achieved higher-than-average carbon 

intensity improvements, which may then reduce the potential for further 

improvements. 

 Flat reduction factors mean that the burden of the additional carbon 

intensity reduction between 2019 and 2030F will be shared equally among 

all ship types. Flat reduction factors are easy to apply because actual carbon 

intensity improvements for different ship types may be difficult to verify.  

 

(B) The IMO’s proposals during the MEPC 75 meetings (November 2020) 

As a result of the above considerations, the IMO during the MEPC 75 meetings 

in November 2020 proposed four different options to achieve the target for a 

40% reduction in ship carbon intensity by 2030F, i.e.: 

 Option 1: A demand-based EEOI measurement of the carbon intensity 

achieved up to 2019, combined with ship-type-specific reduction factors 

between 2019 and 2030F, 

 Option 2: Supply-based AER measurement + flat reduction factors across all 

ship types (i.e. equal contribution), 

 Option 3: Demand-based EEOI measurement + flat reduction factors, or 

 Option 4: Supply-based AER measurement + ship-type-specific reduction 

factors. 

For oil tankers: 

 Option 1 will require a cumulative reduction in carbon intensity (calculated 

using the AER metric) by 5.5% between 2019 and 2030F, while 

 Option 2 will require a cumulative reduction in the AER carbon intensity by 

22% between 2019 and 2030F. 
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For LNG tankers: 

 Option 1 will require a cumulative reduction in AER carbon intensity by 11% 

between 2019 and 2030F, while 

 Option 2 will require a cumulative reduction in carbon intensity (also based 

on AER) by 22% between 2019 and 2030F. 

The overwhelming majority of national delegates at the MEPC 75 meetings in 

November 2020 supported a linear reduction in carbon intensity over the 11 

years from 2019 and 2030F.  

For instance, under Option 2 which will require a 22% cumulative reduction in 

AER-measured carbon intensity, a 2% p.a. reduction in carbon intensity against 

the 2019 base will be required for each of the 11 years to 2030F.  
 

Figure 14: The MEPC 75 proposals – the cumulative carbon intensity reduction between 2023F and 2030F depends on whether a 

supply-based metric (AER) or a demand-based metric (EEOI) is used to measure the progress of carbon intensity reduction up to 

2019 

 
   SOURCES: CGS-CIMB RESEARCH, IMO, LLOYD’S REGISTER 

 

 

The next step is to calculate the ship’s actual Attained CII, using the AER 

formula.  

 

                  (           )  
            

(                                   )
 

 

Where: 

 gCO2 emitted is calculated by taking the mass of bunker fuel consumed, as 

mandatorily disclosed to the IMO Data Collection System (DCS) for ships 

above 5,000 gross tonnage, multiplied by the conversion factor between the 

mass of fuel consumed and the grams of CO2 emitted per tonne of fuel 

consumed. 

 ship dwt is publicly available information 

 nautical miles travelled is also reported to the IMO DCS 
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The Attained CII of the ship for any particular year is then verified by the 

classification societies and compared to the Required CII.  

The ship is then classified into various operational CII Rating Bands based on a 

scale of between ‘A’ and ‘E’. In the subsequent year, only ships that are rated ‘A’, 

‘B’ or ‘C’ are allowed to continue trading, while ships rated ‘E’ must stop trading 

unless it can produce a corrective action plan. Ships rated ‘D’ for three 

consecutive years will be subject to the same treatment as ships rated ‘E’. 

The CII Rating Bands are calculated based on various boundaries, multiplied 

against the Required CII. These rating bands and boundaries will change every 

year because the Required CII will change annually. However, the relative 

distance between the bands and boundaries should not change. Different rating 

bands apply to different ship types. 

The IMO has set the rating bands based on actual 2019 CII data for the global 

shipping fleet, using regression analysis to place: 

 15% of all ship types in the ‘A’ rating, 

 20% in the ‘B’ rating, 

 30% in the ‘C’ rating, 

 20% in the ‘D’ rating, and 

 15% in the ‘E’ rating. 

However, the distribution of individual ship ratings for any specific future year 

should not be expected to be the same as it was in 2019. This first annual 

reporting will be completed in 2023F, with the first rating to be given in 2024F. 
  

Figure 15: CII rating bands and boundaries Figure 16: Potential distribution of ships in various CII bands 

  
   SOURCE: IMO    SOURCE: IMO 
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(C) The IMO’s compromise decision during the MEPC 76 meetings (10-17 

June 2021) 

The national delegates to the MEPC 76 meetings, after evaluating the options 

presented to them at the MEPC 75 meetings, decided on the following: 

1. That the IMO will stick to its goal to reduce carbon intensity of international 

shipping by at least 40% by 2030F, compared to the 2008 base (this goal 

may be revisited in 2023F, at the earliest); 

2. That Option 2 will be used to implement CII requirements from 1 January 

2023F, i.e. that the supply-based AER measure will be used to measure 

carbon intensity (rather than EEOI), and that flat reduction factors will be 

applied to all ship types on the basis of equal contribution; 

3. That in the three years from 2020 to 2022F, shipowners are required to 

reduce their AER by 1% p.a., or a cumulative 3%, against the 2019 AER; 

4. That in the four years from 2023F to 2026F, shipowners are required to 

reduce their AER by 2% p.a., or a cumulative 8%, against the 2019 AER; 

5. That the new AER targets in the four years from 2027F to 2030F will be 

determined at a future date, at the latest by 1 January 2026F. 

The decision at the MEPC 76 meetings cut more slack for shipowners up to the 

year 2026F, compared to the original Option 2 proposal during the MEPC 75 

meetings, as shown in the table below.  

Up to 2022F, the shipping industry will only be required to reduce their AER 

metric by a cumulative 3% against 2019, based on the outcome of MEPC 76, vs. 

6% based on the proposal at MEPC 75. By 2026F, it would be 11% vs. 14%. 

By implication, shipping’s carbon intensity will have to be reduced at a faster 

pace of 2.75% p.a. in the four years of 2027F to 2030F, based on our 

calculations, if the IMO is to achieve its goal of a cumulative 40% reduction in 

carbon intensity by 2030F vs. the 2008 base.  

We point out that the IMO did not come to any consensus about the AER 

reductions required in the four years of 2027F to 2030F during the MEPC 76 

meetings, preferring to leave the decision to a future date. By contrast, the 

MEPC 75 proposal was to fix the annual AER reductions at 2% p.a. in the four 

years ending 2030F. 
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Figure 17: The carbon intensity targets decided during MEPC 76, vs. the original 

MEPC 75 targets, and implied future AER reductions needed to achieve IMO’s goal of 

reducing carbon intensity of shipping by 40% by 2030F 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 
 

Figure 18: Carbon Intensity Indicator (CII) Rating Boundaries, which are to be 

multiplied against the Required CII of a particular year to determine the CII Rating 

Bands of 'A', 'B', 'C', 'D', and 'E' 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

The outcome of the MEPC 76 meetings disappointed many observers that had 

already panned the MEPC 75 goals as being too unambitious, including the US 

and EU delegations to the MEPC meetings that had wanted the IMO to push for 

more ambitions carbon reduction targets at the MEPC 76 meetings. The US, in 

particular, had wanted the IMO to aim for zero carbon emissions in 2050F, 

against the IMO’s current goal of achieving at least 50% reduction in 

international shipping’s GHG emissions by 2050F and to achieve zero emissions 

by 2100. Instead of taking up the US and EU challenge, the IMO instead opted 

for less-challenging targets for the years 2020 to 2026F, leaving a larger 

proportion of the burden to the later years.  

Tradewinds quoted Richard Fulford-Smith, managing partner and founder of 

shipbroker Affinity (Shipping), as saying that the latest MEPC 76 decision “would 

mean that shipping’s absolute emissions will continue to increase in this next 

Final MEPC 

76 decision

Implied 

future AER 

reductions

Original MEPC 75 

proposal under 

'Option 2'

a Cumulative AER reduction from 2008 to 2019 23.6% 23.6%

Required reduction percentages against 

the 2019 base (2020-2026F)

2020 1% 2%

2021F 1% 2%

2022F 1% 2%

2023F 2% 2%

2024F 2% 2%

2025F 2% 2%

2026F 2% 2%

b Total (7 years from 2020-2026F) 11% 14%

Required reduction percentages against 

the 2019 base (2027F-2030F)

2027F 2.75% 2%

2028F 2.75% 2%

2029F 2.75% 2%

2030F 2.75% 2%

c Total (4 years from 2027F-2030F) 11.00% 8%

d = 1 - [(1-a)(1-

(b+c))]

Cumulative AER reduction from 2008 to 

2030F

40% 40%

Boundary between 

'A' and 'B' ratings

Boundary between 

'B' and 'C' ratings

Boundary between 

'C' and 'D' ratings

Boundary between 

'D' and 'E' ratings

Bulk carrier 0.86 0.94 1.06 1.18

Gas carrier (LPG, ethane)

- 65,000 dwt + 0.79 0.89 1.12 1.38

- Less than 65,000 dwt 0.85 0.95 1.06 1.25

LNG carrier

- 100,000 dwt + 0.91 0.98 1.05 1.11

- Less than 100,000 dwt 0.77 0.91 1.12 1.37

Oil tanker 0.82 0.93 1.08 1.27

Containership 0.83 0.94 1.07 1.19

General cargo ship 0.84 0.95 1.07 1.19

Refrigerated cargo carrier 0.77 0.9 1.07 1.21

Combination carrier 0.88 0.95 1.06 1.26
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decade,” since trade growth would likely increase faster than the IMO’s required 

pace of carbon intensity reductions.  

Non-government organisation (NGO) Transport & Environment said that MEPC 

76's outcome “falls far short of the 7% annual reduction [in carbon intensity] 

required to meet the goals of the Paris agreement". 

Another NGO, Pacific Environment, described the agreement as a “weak, low-

ambition package of short-term policy measures” that will allow shipping's 1bn 

tonnes per year of CO2 output to keep rising by as much as 16% by 2030F. 

Environmental groups also highlighted that there is no enforcement mechanism 

in place for the carbon intensity reduction measures, such as penalties or fees 

for non-compliance, nor are there incentives to encourage shipowners to comply 

or rewards for shipowners that have vessels rated ‘A’ or ‘B’. 

According to classification society DNV, up to 75% reduction in the global 

shipping carbon intensity by 2030F may be required in order to be consistent 

with a target for a maximum 1.5 °C increase in average global temperatures 

from the pre-industrial period of 1850-1900. This is far higher than IMO’s target 

for a 40% reduction in international shipping’s CII by 2040. 

However, IMO secretary-general Kitack Lim said that "the path to 

decarbonisation is a long, but also a common path in which we need to consider 

and respect each other’s views," indicating that political compromise was 

needed to facilitate an outcome at the MEPC 76 meetings. 

 

VLCC example 

Based on the outcome of MEPC 76, a 300,000 dwt VLCC will be required to 

meet the following CII requirements during the four years from 2023F to 2026F: 

 

                   (    )  
     

(                   )
                   

 

                       (    )          (    )                   

                       (    )          (    )                   

                       (    )          (    )                   

                       (    )          (     )                   

 

In terms of the CII ratings, the bands are set based on a certain fixed ratio 

multiplied by the Required CII for the year. Using the Required CII of 2.30 

gCO2/dwt nm for 2023F: 

 

                                                       

                                                       

                                                       
                                                       

 

Hence, the CII Ratings for a 300,000 dwt VLCC would be based on the following: 

 CII Rating ‘A’: Attained CII of below 1.89 gCO2/dwt nm; 

 CII Rating ‘B’: Attained CII of between 1.89 and 2.14 gCO2/dwt nm; 

 CII Rating ‘C’: Attained CII of between 2.14 and 2.49 gCO2/dwt nm, which 

straddles the Required CII of 2.23; 

 CII Rating ‘D’: Attained CII of between 2.49 and 2.92 gCO2/dwt nm; and 

 CII Rating ‘E’: Attained CII of above 2.92 gCO2/dwt nm. 

 

We highlight that the rating bands above are specific to oil tanker vessels, and 

different rating bands apply for different ship types. 
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LNG tanker example 

Using an example of a 90,000 dwt LNG tanker, that ship will be required to meet 

the following CII requirements during the four years from 2023F to 2026F: 

 

                   (   )  
       

(                  )
                   

 

                       (   )          (    )                   

                       (   )          (    )                   

                       (   )          (    )                   

                       (   )          (     )                   

 

In terms of the CII ratings, the bands are set based on a certain fixed ratio 

multiplied by the Required CII for the year. Using the Required CII of 7.86 

gCO2/dwt nm for 2023F: 

 

                                                       

                                                       

                                                       
                                                        

 

Hence, the CII Ratings for a 90,000 dwt LNG tanker would be based on the 

following: 

 CII Rating ‘A’: Attained CII of below 6.05 gCO2/dwt nm; 

 CII Rating ‘B’: Attained CII of between 6.05 and 7.16 gCO2/dwt nm; 

 CII Rating ‘C’: Attained CII of between 7.16 and 8.81 gCO2/dwt nm, which 

straddles the Required CII of 7.86; 

 CII Rating ‘D’: Attained CII of between 8.81 and 10.77 gCO2/dwt nm; and 

 CII Rating ‘E’: Attained CII of above 10.77 gCO2/dwt nm. 

 

VLEC tanker example 

Using an example of a 98,000 dwt VLEC tanker (which is a gas carrier), that 

ship will be required to meet the following CII requirements during the four years 

from 2023F to 2026F: 

 

                   (    )  
      

(                 )
                   

 

                       (    )          (    )                   
                       (    )          (    )                   

                       (    )          (    )                   

                       (    )          (     )                   

 

In terms of the CII ratings, the bands are set based on a certain fixed ratio 

multiplied by the Required CII for the year. Using the Required CII of 6.63 

gCO2/dwt nm for 2023F: 

 

                                                       

                                                       

                                                       

                                                       

 

Hence, the CII Ratings for a 98,000 dwt VLEC gas tanker would be based on the 

following: 

 CII Rating ‘A’: Attained CII of below 5.24 gCO2/dwt nm; 



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

30 
 

 CII Rating ‘B’: Attained CII of between 5.24 and 5.90 gCO2/dwt nm; 

 CII Rating ‘C’: Attained CII of between 5.90 and 7.43 gCO2/dwt nm, which 

straddles the Required CII of 7.86; 

 CII Rating ‘D’: Attained CII of between 7.43 and 9.16 gCO2/dwt nm; and 

 CII Rating ‘E’: Attained CII of above 9.16 gCO2/dwt nm. 

 

IMO’s mid- to long-term measures   

The IMO will likely discuss the introduction of market-based measures (MBM) 

in the future, which may take the form of a carbon tax or a tax on conventional 

fuels. A proposal by the Marshall Islands and Solomon Islands to introduce a 

levy of US$100/tonne of CO2 on bunker fuels, which works out to be a tax of 

US$311/tonne of heavy fuel oil used as a bunkering fuel, was not adopted at the 

MEPC 76 meetings. However, MBM measures will be further discussed at an 

IMO intersessional working group on 18-22 October 2021F. 

An IMO intersessional working group on 15-17 September 2021F will discuss 

the mid- to long-term introduction of guidelines to incorporate lifecycle CO2 

emissions (well-to-wake) into the calculation of EEDI/EEXI and CII. The IMO 

regulations, as they stand now, only incorporate Scope 1 CO2 emissions into 

the EEDI/EEXI and CII calculations, which are CO2 emissions directly attributed 

to the combustion of fuel from the ships’ fuel tank to the propeller (tank-to-wake).  

Scope 2 CO2 emissions, which are indirect CO2 emissions caused by the 

extraction of hydrocarbons from the oil well or gas well, and their subsequent 

processing or refining and distribution (well-to-tank), are not currently included in 

the EEDI/EEXI and CII requirements. The potential future inclusion of Scope 1 

and Scope 2 well-to-wake CO2 emissions into the IMO requirements may 

tighten the screws on the shipping industry and may catalyse a shift to zero- or 

low-carbon fuels. However, this is not a forgone conclusion, as we expect plenty 

of opposition to such a move by various national delegations to the IMO. 

The EEDI/EEXI and CII requirements currently deal only with CO2 emissions, 

but not CH4 or N2O emissions. The latter two may be included in future IMO 

regulations, but again, not without a fight. The next MEPC meeting sessions, 

MEPC 77, will take place in November 2021F. The inclusion of CH4 emissions 

into the numerator of the AER measure will tighten the screws on the global fuel-

inefficient fleet of steam turbine LNG ships, as we will explain later in this report. 

The IMO may also relook at ways to use EEOI to measure carbon intensity, 

rather than the AER. We also noted earlier that there are essentially two ways 

of measuring carbon intensity of shipping. The best and most accurate way, is 

the EEOI measure, because it uses the actual cargo tonnes miles in its 

denominator. Due to practical limitations, however, the IMO will use the AER 

measure to implement its CII regulations. The AER formula uses the dwt 

capacity of a ship multiplied by nautical miles travelled in its denominator.  

The downside of using AER is that shipowners can operate their ships 

inefficiently and get away with it. For instance, shipowners may choose to 

deliberately divert their ships round the Cape of Good Hope on return journeys 

from Europe to Asia, rather than to go via the shorter distance via the Suez 

Canal. This typically happens when fuel prices are low, hence the extra cost of 

fuel due to the longer sailing distance is lower than the canal charges saved. On 

backhaul or ballast voyages when the shipowners are not earning much freight 

income, if at all, such cost savings matter. However, the economic incentive to 

sail longer distances will also cause CO2 emissions to rise. Unfortunately, the 

use of the AER measure will not prevent such wasteful emissions because the 

CO2 emissions in the numerator of the AER formula as a result of the additional 

distance sailed will be balanced by the higher dwt-nm in the denominator (the 

cargo carrying capacity of the ship in dwt terms multiplied by the nautical miles 

sailed). On the other hand, under the EEOI formula, the denominator is the 

actual cargo tonne miles, so when no cargoes are actually being carried on 

ballast journeys, the EEOI formula will penalise shipowners for choosing longer 

voyages.  
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HOW MISC STACKS UP VS. IMO REGULATIONS  

Impact of EEDI on MISC   

The IMO’s EEDI requirements are technical requirements that limit CO2 

emissions per unit of the ship’s cargo-carrying capacity in terms of deadweight 

tonne (dwt) nautical miles. The Required EEDI standards are applicable to 

newbuildings that have their building contracts signed on or after 1 January 2013. 

The new ship’s Attained EEDI level is calculated based on the technical 

specifications of the ship’s main engine and auxiliary engine; the Attained EEDI 

must be below the Required EEDI before the new ship can be issued an 

International Energy Efficiency Certificate (IEEC) by the flag state administration, 

which is a licence to trade the vessel. 

MISC disclosed in its Annual Report 2020 that all of its newbuilding vessel 

deliveries from 2013 onwards have technical EEDI emissions profiles that are 

better than the mandatory IMO requirements at the time the vessels were built. 

This means that MISC exceeded the EEDI standards required for its new 

vessels. 

 

Impact of EEXI on MISC   

The EEXI requirements are essentially EEDI requirements to be applied to 

existing vessels effective 1 January 2023F. MISC discloses operational Energy 

Performance Indicator (EnPI) data on its vessels in Annual Report 2019 and 

2020 (full explanation of EnPI in Appendix 2), but does not disclose technical 

EEDI/EEXI data on its existing fleet of vessels.  

Because operational CO2 emissions data cannot be compared to technical CO2 

emissions requirements, we are unable to assess to what extent MISC’s fleet of 

LNG and petroleum tanker vessels can or cannot comply with Required EEXI 

standards from 1 January 2023F. MISC did not make any statement in its annual 

reports about compliance with the incoming EEXI standards.  

If MISC’s vessels do not comply with the Required EEXI, MISC may have to 

adopt Engine Power Limitation (EPL), which means that the vessels’ sailing 

speeds slow down to reduce fuel consumption and hence carbon emissions. 

Alternatively, MISC may have to explore the installation of energy-saving 

devices in order to achieve the same goal.  

In our discussions with MISC, we understand that it is currently consulting with 

classification society, DNV, to determine whether it complies with the Required 

EEXI come 1 January 2023F, and what measures may need to be adopted to 

ensure compliance. This information may not be publicly available until MISC 

releases its Annual Report 2021 in May 2022F, if at all.  
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(A) EEXI’s impact on MISC’s oil tanker fleet 

In the meantime, it is helpful to see what some experts are saying. Lloyd’s 

Register analysed the data available from the European Union’s Monitoring, 

Reporting and Verification (MRV) system which tracks shipping’s CO2 emissions 

since 1 January 2018, and concluded at its webinar on 3 March 2021, that about 

24% of the oil tanker vessels that called at ports in the EU during 2019 had 

technical EEDI data that exceeded the incoming EEXI limit that will be effective 

from 1 January 2023F. These vessels will have to adopt EPL or other methods 

to reduce their technical emissions profile. 
 

Figure 19: About 24% of the oil tanker vessels that called at ports in the European Union (EU) during 2019 had technical EEDI data 

that exceeded the incoming EEXI limit effective 1 January 2023F 

 
   SOURCE: LLOYD’S REGISTER 

 

 

However, the practical implications of EPL on the global oil tanker fleet’s actual 

operational speeds may be limited. In the chart below, Lloyd’s Register (LR) 

used the data from the Fourth IMO Greenhouse Gas Study (released in July 

2020) to plot the average actual Main Engine (ME) loads of the global tanker 

fleet in 2018 as represented by the grey bars. The ME loads are expressed as a 

percentage of the Maximum Continuous Rating (MCR) of the engine, which is 

the power of the engine. The data show that ME loads hover at around 50% of 

MCR, which is consistent with average sailing speeds of around 11-12 knots for 

tankers of more than 20,000 dwt.  

The dots plot the Overridable Power Limits (OPL, otherwise also known as EPL) 

that would be required to comply with EEXI requirements from 1 January 2023F, 

using a study by the International Council on Clean Transportation (ICCT). For 

instance, for oil tankers of more than 200,000 dwt (i.e. VLCCs), the maximum 

permitted ME load would be c.58% once the EEXI regulations come into effect 

(implying an EPL of 42%). As VLCCs in 2018 were already running at average 

ME loads of c.47%, this would be well within the maximum permitted ME load 

post 1 January 2023F of c.58%.  

LR’s conclusion is that the incoming EEXI regulations may require oil tanker 

operators to derate their engine speeds technically, but because oil tankers are 

already operationally sailing at speeds that are well below the future technical 
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speed limits, therefore, the impact of EEXI on actual operational speeds of the 

global tanker fleet will be negligible, or none at all.  

LR’s conclusion is shared by the ICCT, which said in a November 2020 report 

that the EEXI “would make only a small contribution to IMO’s climate goals…due 

to the continuing prevalence of slow steaming, whereby most ships are being 

operated at engine loads that would be unaffected by the technical efficiency 

standard the EEXI sets. If the EEXI does not limit engine power below what 

ships already use, it will not result in reductions in ship speed or CO2 

[emissions]”. 

LR and ICCT both issued their conclusions at the time when the EEXI Reduction 

Factor for oil tankers from 1 January 2023F was expected to be 20% below the 

EEDI Reference Line. However, at the MEPC 76 meetings in June 2021, the 

IMO settled for a lower 15% Reduction Factor for oil tankers 200,000 dwt and 

higher (i.e. VLCCs), although it will implement a 20% Reduction Factor for oil 

tankers of between 20,000 dwt and 199,999 dwt. With less-stringent EEXI 

requirements for VLCCs, there is an even higher probability that there will be a 

negligible operational impact on the global oil tanker fleet post 1 January 2023F. 

If the conclusions of LR and ICCT are representative of, and applicable to, the 

MISC petroleum tanker fleet, then the incoming EEXI regulations may not have 

much practical impact on its operational sailing speeds. For now, this is the only 

presumption that we can make, due to the lack of disclosure from MISC on this 

specific issue. 
 

Figure 20: The incoming EEXI regulations may impose technical engine power and speed limits on tankers that remain above what 

tankers are actually operating at, hence the EEXI may have a minimal impact on actual tanker carbon emissions 

 
   SOURCE: LLOYD’S REGISTER 
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(B) EEXI’s impact on MISC’s LNG tanker fleet 

The impact of the incoming EEXI regulations on MISC’s LNG tanker fleet may 

be more onerous than for MISC’s oil tanker fleet. Classification society ABS 

noted on its website that “upon enforcement, EEXI regulations will require steam 

turbine LNG carriers to comply with a 30% reduction rate applicable to the EEDI 

reference line of this ship category [from 1 January 2023F]. To achieve this, a 

large reduction of shaft power may be needed”.  

This would be consistent with data from the Fourth IMO GHG Study which noted 

that the average sailing speeds of liquefied gas carriers of between 100,000 cbm 

and 199,999 cbm (the band inside which the vast majority of MISC’s LNG 

tankers fall into) was 14.9 knots in 2018, much higher than the sailing speeds of 

oil tankers and bulk carriers of 11-12 knots. The only caveat is that ‘liquefied gas 

carriers’ in the Fourth IMO GHG Study include both LPG and LNG carriers, and 

we are not entirely sure if there is a difference in sailing speeds between the two 

types of gas carriers. 

The vast majority of MISC’s LNG tankers are time-chartered on a long-term 

basis to its parent company Petronas, with two chartered to Eni, and four 

operated on short-term charters. Several incoming vessels have already been 

contracted for long-term charters to Diamond Gas (part of Mitsubishi Corporation) 

and to ExxonMobil.  

How will a potential curtailment in the sailing speeds of MISC’s LNG carriers 

from 1 January 2023F likely impact MISC?  

From a commercial perspective, time charterparty agreements typically specify 

the speeds at which LNG ships are required to sail, and the charterparties may 

need to be revised to reflect the lower operational speeds post 1 January 2023F. 

However, with slower speeds, the cost of shipping a cargo of LNG will increase if 

the daily charter rates remain unchanged. In order to maintain the cost of 

shipping a parcel of LNG cargo on a per cbm basis, the charterer may wish to 

renegotiate the time charterparty with the aim of reducing the daily charter rate. 

There is the potential for this possible development to negatively affect MISC’s 

future time charter earnings from 2023F onwards. We will elaborate further in 

the section below on the CII’s impact on MISC’s LNG tanker fleet, on page 43. 

 

(C) EEXI’s impact on MISC’s VLEC tanker fleet 

MISC’s six VLECs were originally ordered by China’s Zhejiang Satellite 

Petrochemical in March 2019, but the latter later decided to sell the ships to a 

third-party operator such as MISC (sale contract signed in July 2020), with MISC 

then owning the ships and chartering them to Zhejiang Satellite upon their 

deliveries between October 2020 and February 2021.  

Because the newbuilding contracts for the six VLECs were inked in March 2019, 

according to data from shipbroker Clarksons, they were subject to Phase 1 EEDI 

requirements, which means that their Required EEDI must be at least 10% lower 

than the EEDI Reference Line for gas carriers. Hence, the Required EEDI for 

MISC’s six VLECs was 5.34 gCO2/dwt-nm at the point of their delivery. 

 

                    (    )  
     

(                 )
                  

 

              (    )         (     )                   

 

However, when EEXI regulations come into effect from 1 January 2023F, gas 

carriers must achieve a Required EEXI of at least 30% below the EEDI 

Reference Line, i.e. 4.15 gCO2/dwt-nm. 
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We cannot confirm if MISC’s six VLECs will be able to meet the Required EEXI 

come 1 January 2023F, due to the absence of disclosure. However, because 

these vessels are equipped with modern two-stroke, duel-fuelled ME-GI engines 

(full form: M-type, electronically controlled, gas-injection engines) that can also 

burn low-carbon boil-off ethane gas for propulsion, on top of the usual heavy fuel 

oil, we believe that these vessels’ carbon emissions will be below the incoming 

EEXI regulations.  

Also, by the time the vessels were ordered in March 2019, the IMO had already 

issued in 2018 its ‘Initial IMO Strategy’ on the reduction of GHG emissions, i.e. 

the target to reduce carbon intensity of shipping by 40% from 2008 levels. 

Hence, our presumption is that Zhejiang Petrochemical would have taken these 

developments into account when ordering the vessels. 

 

Impact of CII on MISC’s petroleum tanker fleet   

The Required CII regulations coming into effect from 1 January 2023F may have 

a profound impact on shipping companies in the years to come, as we expect 

the CII Reduction Factors to be progressively tightened to achieve the IMO’s 

goal of a 40% reduction in shipping’s carbon intensity by 2030F, and tightened 

even more beyond 2030F as the IMO races towards its goal of a 70% reduction 

in carbon intensity by 2050F. The CII is an operational requirement, and must be 

met by shipping companies in real-life operating conditions. 

In order to see where MISC stands in relation to the CII requirements, we have 

used MISC’s officially-disclosed EnPI data for 2020 and converted them to an 

AER-equivalent (AER-e) metric, with the methodology explained in detail in 

Appendix 2.  

Readers should note that MISC discloses its operational carbon intensity data in 

groupings of various vessels. For instance, MISC operates 11 VLCCs, but they 

are grouped into four separate groups, i.e. ‘VLCC 1’, ‘VLCC 2’, ‘VLCC 3, and the 

‘Kasturi’ groups. Its six suezmaxes are spread across two groups, i.e. ‘Suez-1’ 

and ‘Suez-2’, while its 32 aframaxes are distributed across eight groups.  

Since MISC discloses its operational carbon intensity data in groups of vessels, 

and our analysis is therefore based on these groupings. However, we highlight 

all ships are required by the IMO to individually comply with the CII regulations. 

Nevertheless, because MISC places similar vessels in the same group, 

depending on their characteristics, such as sister ships with the same design, 

same dwt capacity, and roughly the same newbuilding year, we think it is 

reasonable to assume that if a specific vessel grouping appears to meet the CII 

requirements for a specific future year, that all of the vessels within the particular 

grouping would also individually meet the CII requirements.  
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Figure 21: CII requirements and where MISC's petroleum tanker vessels stand in 2020 relative to future requirements - the CII 

allowances are lower for the larger dwt vessels due to their better economics of scale when compared against the smaller dwt 

vessels 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 
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Figure 22: CII requirements and where MISC's petroleum tanker vessels stand in 2020 relative to future requirements - zoomed-in 

chart 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 
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Figure 23: Using 2020 data, how many of MISC's petroleum tanker vessels may not meet CII requirements in 2023-30F? (CGS-CIMB 

Research estimates assuming 50% laden journeys) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

CII 2023F 

The initial CII requirement come 2023F is rather modest. Compared against the 

2019 base in all instances, the IMO only requires a 3% cumulative improvement 

in carbon intensity to 2022, and then an additional 2% improvement in 2023F, 

for a cumulative improvement of 5% in the Required CII between 2019 and 

2023F. 

Our analysis of MISC’s AER-e data for 2020, assuming that these AER-e values 

remain constant in the future, suggest that virtually all of MISC’s petroleum 

tankers will meet the CII 2023F requirements without problem. There are 

exceptions, however, and these are: 

 The two aframax-sized Modular Capture Vessels (MCV), which have a 

higher AER-e than the Required CII by a gap of 5.8%, mainly because these 

vessels are intended to sail within the Gulf of Mexico only, as their primary 

purpose is to standby to respond to incidents of oil spills in the area. Hence, 

their sailing distances are curbed, which reduces the denominator in the 

carbon intensity calculation and augments their AER values. 

 The ‘Kelana’ class of four aframax vessels, which need to reduce their 

combined AER-e value by 8.1% to comply with CII 2023F, probably due to 

their relatively advanced age of 17 years. 

 The ‘Paramount’ class of six aframaxes, which need to reduce their AER-e 

by 11.9% to meet CII 2023F requirements, although they are not too old with 

an average age of 11 years. We are unclear as to why the ‘K class’ of six 

Series Vessel category Size 

category

Size 

tonnage

No of 

vessels

Average 

age

Average AER -e 

(50% laden)

During 2020 For 2023F For 2026F For 2030F * For 2023F For 2026F For 2030F *

dwt years gCO2/dwt-nm gCO2/dwt-

nm

gCO2/dwt-

nm

gCO2/dwt-

nm

% % %

1 P-Max Panamax 73,096 1 21 5.34 5.43 5.08 4.45 - -4.8% -16.5%

2 MCV Aframax 107,481 2 10 4.56 4.29 4.02 3.53 -5.8% -11.7% -22.6%

3 LR-2 Aframax 114,747 5 11 3.17 4.13 3.87 3.39 - - -

4 VLCC 1 VLCC 307,711 4 14 2.21 2.27 2.12 1.86 - -3.7% -15.6%

5 VLCC 2 VLCC 320,122 2 8 2.03 2.21 2.07 1.82 - - -10.4%

6 VLCC 3 VLCC 299,867 2 5 1.92 2.30 2.16 1.89 - - -1.7%

7 Kasturi VLCC 299,963 3 14 2.22 2.30 2.16 1.89 - -2.7% -14.8%

8 Suez-1 Suezmax 157,850 4 9 3.02 3.40 3.19 2.79 - - -7.6%

9 Suez-2 Suezmax 157,512 2 3 2.19 3.40 3.19 2.80 - - -

10 T class Aframax 107,117 5 16 3.67 4.30 4.03 3.53 - - -3.7%

11 Kelana Aframax 105,211 4 17 4.73 4.35 4.07 3.57 -8.1% -13.9% -24.6%

12 K class Aframax 107,481 6 11 3.63 4.29 4.02 3.53 - - -2.9%

13 Paramount Aframax 114,115 6 11 4.70 4.14 3.88 3.40 -11.9% -17.4% -27.6%

14 B class Aframax 113,327 2 3 2.84 4.16 3.90 3.41 - - -

15 B class 2 Aframax 113,233 2 3 3.33 4.16 3.90 3.42 - - -

Sum / Weighted average 158,361 50 11 2.86 3.20 2.99 2.62 - - -8.3%

* Note: CII targets for 2030 are CGS-CIMB's estimates based on IMO's target of reducing carbon intensity by 40% by 2030 vs. 2008 baseline

How do MISC's petroleum tanker vessels stack up against CII criteria?

CII requirement in 2023

- Meet 38 10 2.59 3.04

- Do not meet 12 13 4.66 4.26

CII requirement in 2026

- Meet 30 9 2.61 3.02

- Do not meet 20 13 3.23 2.95

CII requirement in 2030

- Meet 11 7 2.82 3.21

- Do not meet 39 12 2.87 2.48

CII requirement Reduction in carbon intensity 

required (50% laden)
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aframaxes with a similar average age of 11 years has an AER-e that is 23% 

lower than the ‘Paramount’ class. This may be due to the differences in the 

way that these two aframaxes classes are being operated, but we have not 

been able to get any insights or additional disclosures from MISC. 

In order to comply with CII 2023F, MISC may explore various options, including 

disposing its older vessels, such as in the ‘Kelana’ class, slowing down the 

sailing speeds of the ‘Paramount’ class, or potentially seeking an exemption for 

the MCVs in view of their specialised function. 

 

CII 2026F 

With a more-stringent CII requirement for 2026F, a larger number of MISC’s 

vessel groups may not be able to comply, assuming that the AER-e calculated 

for 2020 remains constant until 2026F. These non-compliant vessels may 

include the single panamax vessel classified as ‘P-Max’, and the seven VLCCs 

under the ‘VLCC 1’ and ‘Kasturi’ groups, on top of those groups noted above 

that may not be able to comply with CII 2023F. However, we would not be 

surprised if MISC disposes the ‘P-Max’ which is already 21 years old, while the 

‘VLCC 1’ and ‘Kasturi’ VLCCs already average 14 years this year, and would be 

ripe for disposal by 2026F when they already reach 19 years old. 

The timing of future disposals will have to be optimised, in our view. MISC will 

have to evaluate the cumulative potential tanker earnings over the next few 

years, and compare that against the potential cumulative decline in secondhand 

tanker values due to age, and due to the incoming CII regulations, which may 

cause less fuel-efficient vessels to see accelerated declines in value over and 

above the depreciation in value due to age alone. The proceeds secured from 

any future vessel disposals may be used by MISC to reinvest in fuel-efficient 

vessels, such as those dual-fuelled ships powered by LNG and heavy fuel oil. 

In other words, we think that MISC should not have undue difficulties in 

complying with the CII 2023F and CII 2026F requirements, on the expectation 

that various aged vessels are disposed and the proceeds reinvested into newer, 

fuel-efficient, and lower-carbon-emissions vessels, coupled with operational 

changes such as slowing down sailing speeds. 

 

CII 2030F 

As we move towards 2030F, several more petroleum tanker vessel groups may 

not be able to comply, assuming that the AER-e values from 2020 remain 

unchanged until 2030F. However, the carbon intensity gap against the Required 

CII for 2030F is within 10%, and we believe that MISC should be able to cope by 

slowing down sailing speeds, or by installing energy-saving devices, or by 

selectively disposing several older ships. 

We highlight that the IMO has not yet set the CII Reduction Factors for the four 

years from 2027-30F, but we have assumed that in each of the four years, a CII 

Reduction Factor of 2.75% p.a. applies against the CII Reference Line of 2019. 

This is based on the presumption that the current IMO target for a 40% reduction 

in carbon intensity by 2030F against the 2008 base remains unchanged.  

Several of MISC’s newest vessels with an average age of only 3 years have 

AER-e metrics in 2020 that already fall below what we expect the Required CII 

for 2030F may be. These include the two suezmaxes in the ‘Suez-2’ group as 

well as the four aframaxes in the ‘B class’ and ‘B class 2’ groups. This illustrates 

the fuel efficiency of the newer vessels, and why fleet renewal will be key for 

MISC to be able to continue to meet the gradually-tightening IMO CII regulations 

in the future. 
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Figure 24: CII ratings A to E for 2023F, and where MISC's petroleum tanker vessels stand in 2020 relative to future requirements 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 

 

 

CII Ratings 

CII Ratings may be important for shipowners, as some ship charterers may only 

want to charter ships rated ‘A’ or ‘B’, or at worse ‘C’, in order to boost their own 

ESG credentials. 

CII rating bands are reset every year, based on a proportionate distribution 

around the Required CII for that specific year. We have charted the CII rating 

bands based on the Required CII for 2023F, and identified where MISC’s 

petroleum tanker vessels will likely stand in 2023F, assuming that MISC’s AER-e 

data that we have calculated for 2020 remains unchanged into 2023F. 

Our findings are that: 

 None of MISC’s petroleum tanker vessels will likely be rated ‘E’ in 2023F.  

 In the ‘D’ band, MISC may have two vessel groups, i.e. the ‘Kelana’ and 

‘Paramount’ classes of aframaxes.  

 Meanwhile, MISC’s other vessel groups that account for at least 80% of 

MISC’s oil tankers by number of ships may be rated ‘C’ or better. 

For the vessels that are rated ‘D’, shipowners will be able to continue trading 

them for three consecutive years, but a corrective action plan to bring the ship 

back to the ‘C’ rating must be produced after the third year, if the flag state 

administration is to allow them to trade in the fourth year. Vessels rated ‘E’ will 

have to stop trading immediately, unless a corrective action plan is produced. 

Hence, we do not see any imminent threat from CII regulations on MISC’s ability 

to continue to trade its vessels. 
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Assuming that MISC’s AER-e metric remains constant over time (i.e. MISC does 

not implement any improvement measures): 

 The number of ship categories that are rated ‘D’ will increase from two 

categories in 2023F, to three categories in 2026F, and to five categories in 

2030F. 

 Three ship categories may end up with a ‘E’ rating by 2030F, including the 

MCVs unless MISC can secure an exemption for this latter class. 

 The number of vessel categories ranked ‘C’ or better may decline from 13 

categories in 2023F, to 12 categories in 2026F, and to seven categories in 

2030F. 

In our view, it is unlikely that MISC will allow its petroleum tanker fleet’s CII 

ratings to drop in this way, as it will probably dispose of its fuel-inefficient vessels, 

and renew its fleet with newer-generation LNG dual-fuelled ships. 
 

Figure 25: How MISC's petroleum tanker CII Ratings will change over time, assuming that 2020's AER-e metrics remain constant 

over time (CGS-CIMB Research estimates assuming 50% laden journeys) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

Series Vessel category Size category Size tonnage No of vessels Average age Average AER -e 

(50% laden)

During 2020 For 2023F For 2026F For 2030F *

dwt years gCO2/dwt-nm

1 P-Max Panamax 73,096 1 21 5.34 C C D

2 MCV Aframax 107,481 2 10 4.56 C D E

3 LR-2 Aframax 114,747 5 11 3.17 A B C

4 VLCC 1 VLCC 307,711 4 14 2.21 C C D

5 VLCC 2 VLCC 320,122 2 8 2.03 B C D

6 VLCC 3 VLCC 299,867 2 5 1.92 B B C

7 Kasturi VLCC 299,963 3 14 2.22 C C D

8 Suez-1 Suezmax 157,850 4 9 3.02 B C D

9 Suez-2 Suezmax 157,512 2 3 2.19 A A A

10 T class Aframax 107,117 5 16 3.67 B B C

11 Kelana Aframax 105,211 4 17 4.73 D D E

12 K class Aframax 107,481 6 11 3.63 B B C

13 Paramount Aframax 114,115 6 11 4.70 D D E

14 B class Aframax 113,327 2 3 2.84 A A B

15 B class 2 Aframax 113,233 2 3 3.33 A B C

Sum / Weighted average 158,361 50 11 2.86

* Note: CII targets for 2030 are CGS-CIMB's estimates based on IMO's target of reducing carbon intensity by 40% by 2030 vs. 2008 baseline

No of ship categories in various CII ratings

- CII Rating 'A' 4 2 1

- CII Rating 'B' 5 5 1

- CII Rating 'C' 4 5 5

- CII Rating 'D' 2 3 5

- CII Rating 'E' 0 0 3

Expected CII rating
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Figure 26: MISC's tanker AER-e metric for 2020 compares well to the IMO global database for 2018 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 

 

 

In the IMO Fourth GHG Report released in 2020, the IMO compiled information 

on the global tanker fleet’s AER numbers and produced statistical analysis, for 

instance the median AER, upper quartile and lower quartile for various size 

ranges. This is charted above, and it shows that MISC’s tankers have lower-

than-median AER for all its vessel categories, and in many cases, its AER 

metrics are even lower than the global lower quartile.  

This shows that MISC’s petroleum tanker fleet may be outperforming its peers in 

terms of carbon intensity, and that the incoming CII regulations may place a 

relatively-heavier burden on MISC’s peers.  

MISC’s fortuitous competitive position may work to its benefit once the CII rules 

come into effect, because its competitors may have to slow down more of their 

ships than MISC. A drop in sailing speeds represents an effective decline in 

global petroleum tanker shipping capacity, which may boost tanker freight rates. 

The main beneficiaries of such a scenario would be shipowners such as MISC 

that may not have to slow down their vessels at all, or may not need to slow 

down their vessels by as much as the average of its peers. 
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Impact of CII on MISC’s LNG tanker fleet   

The CII indicators for MISC’s LNG fleet look a lot less positive than they do for 

the petroleum tanker fleet. None of MISC’s LNG vessels meet even the CII 

2023F regulations, based on the AER-e metric for 2020 that we have converted 

from MISC’s disclosed EnPI data. 

The very small-sized Aman Sendai (the only vessel left of the Aman class of 

vessels) which is also 24 years old, may need to reduce its 2020 AER-e by 42% 

to comply with CII 2023F.  

Meanwhile, the three LNG ships of the Seri B class with an average age of 14 

years (which is not too old) may need to cut carbon intensity by 28% by 2023F 

from its 2020 level. The poor AER-e metric in 2020 of the Seri B class is 

surprising to us, because the Seri B is younger than the Seri A by one year, and 

is also larger in dwt terms, but yet, the Seri A class reported a better average 

EnPI for 2020 (and by extension, the AER-e is also better).  

Also surprising is that the Seri C class, the youngest of MISC’s LNG tankers with 

an average age of just four years, did not report better EnPI/AER-e metric in 

2020 compared to the 15-year old Seri A class.  

Equally perplexing is the possibility that the two dual-fuel diesel electric (DFDE) 

ships, while reporting the lowest carbon intensity of all of MISC’s LNG fleet, may 

still fail to meet the CII 2023F requirements. 

We believe the poor AER-e performances of MISC’s existing LNG tankers is 

because virtually all of the LNG vessels are of the traditional steam-turbine 

technology, which has very low insulation, thermal and fuel efficiencies. MISC 

only has two dual-fuel diesel electric (DFDE) ships, which is the next generation 

after steam turbines, but still very out-of-date against the latest fuel-efficient ME-

GI or X-DF engines. We do note, however, that MISC has four recent/upcoming 

newbuilding deliveries that are/will be equipped with fuel-efficient two-stroke X-

DF engines. 

MISC may have no choice but to implement material curtailments of sailing 

speeds for its LNG tanker vessels. As noted earlier in our EEXI discussion, 

MISC’s LNG tankers may have to adopt technical Engine Power Limits (EPL) to 

comply with the technical EEXI requirements after 1 January 2023F, and it also 

follows that to comply with operational CII 2023F requirements, the LNG ships 

may also have to sail at slower speeds.  

MISC may also have to equip the vessels with energy-saving devices, although 

MISC may be reluctant to undertake capex except for the youngest Seri C class. 

Another alternative is to retrofit the steam turbine ‘old ladies’ with modern ME-GI 

or X-DF engines, but at a cost of US$30m each, the economics do not make 

sense. 
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Figure 27: The vast majority of MISC's LNG vessels are ageing traditional steam turbine vessels that are fuel inefficient, two are 

second-generation DFDE vessels; however, MISC has orders for four  latest-generation, fuel-efficient, X-DF engine LNG tankers 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, CLARKSONS 

 

 

 

 

No Name Size (cbm) Built Age Engine type Engine model Propulsion fuel Builder

Aman class

1 Aman Sendai 18,928 May-97 24 Steam turbine Mitsubishi MS8-2  VLSFO, boil-off natural gas NKK (Tsu)

Puteri class

1 Puteri Intan 130,405 Aug-94 27 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Ch. de l'Atlantique

2 Puteri Delima 130,405 Jan-95 26 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Ch. de l'Atlantique

3 Puteri Nilam 130,405 Jun-95 26 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Ch. de l'Atlantique

4 Puteri Zamrud 130,405 May-96 25 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Ch. de l'Atlantique

5 Puteri Firus 130,405 May-97 24 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Ch. de l'Atlantique

Puteri Satu class

1 Puteri Mutiara Satu 137,100 Apr-05 16 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas Mitsui SB (Chiba)

2 Puteri Firus Satu 137,617 Sep-04 17 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas MHI Nagasaki

3 Puteri Zamrud Satu 137,100 Jan-04 17 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas Mitsui SB (Chiba)

4 Puteri Nilam Satu 137,585 Sep-03 18 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas MHI Nagasaki

5 Puteri Delima Satu 137,100 Oct-02 19 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas Mitsui SB (Chiba)

6 Puteri Intan Satu 137,489 Aug-02 19 Steam turbine Mitsubishi MS40-2  VLSFO, boil-off natural gas MHI Nagasaki

Seri 'A' class

1 Seri Alam 145,572 Sep-05 16 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Samsung HI

2 Seri Amanah 145,000 Mar-06 15 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Samsung HI

3 Seri Anggun 145,731 Nov-06 15 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Samsung HI

4 Seri Angkasa 145,000 Dec-06 15 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Samsung HI

5 Seri Ayu 145,894 Oct-07 14 Steam turbine Kawasaki UA360  VLSFO, boil-off natural gas Samsung HI

Seri 'B' class

1 Seri Bakti 152,300 Jun-07 14 Steam turbine Mitsubishi MS36-2A  VLSFO, boil-off natural gas MHI Nagasaki

2 Seri Begawan 152,300 Dec-07 14 Steam turbine Mitsubishi MS36-2A  VLSFO, boil-off natural gas MHI Nagasaki

3 Seri Bijaksana 152,888 Apr-08 13 Steam turbine Mitsubishi MS36-2A  VLSFO, boil-off natural gas MHI Nagasaki

4 Seri Balhaf (DFDE) 157,721 Dec-08 13 Duel-Fuel, Diesel Electric Wartsila 4-stroke 12V50DF MGO, LNG, boil-off natural gas MHI Nagasaki

5 Seri Balqis (DFDE) 157,611 Mar-09 12 Duel-Fuel, Diesel Electric Wartsila 4-stroke 12V50DF MGO, LNG, boil-off natural gas MHI Nagasaki

Seri 'C' class

1 Seri Camellia 150,200 Sep-16 5 Steam turbine Mitsubishi MR36-II UST  VLSFO, boil-off natural gas Hyundai HI (Ulsan)

2 Seri Cempaka 150,200 Jul-17 4 Steam turbine Mitsubishi MR36-II UST  VLSFO, boil-off natural gas Hyundai HI (Ulsan)

3 Seri Cenderawasih 150,200 Jan-17 4 Steam turbine Mitsubishi MR36-II UST  VLSFO, boil-off natural gas Hyundai HI (Ulsan)

4 Seri Camar 150,200 Mar-18 3 Steam turbine Mitsubishi MR36-II UST  VLSFO, boil-off natural gas Hyundai HI (Ulsan)

5 Seri Cemara 150,200 Apr-18 3 Steam turbine Mitsubishi MR36-II UST  VLSFO, boil-off natural gas Hyundai HI (Ulsan)

Vessels purchased from Eni in Nov 2018

1 LNG Portovenere 65,000 1997 24 Steam turbine Sulzer  VLSFO, boil-off natural gas Fincantieri Sestri

2 LNG Lerici 65,000 1998 23 Steam turbine General Electric  VLSFO, boil-off natural gas Fincantieri Sestri

Recent/upcoming LNG  vessel deliveries

1 Diamond Gas Crystal 174,000 May-21 0 Two-stroke, duel-fuelled X-DF WinGD 5X72DF MGO, LNG, boil-off natural gas Hyundai Samho

2 Diamond Gas Victoria 174,000 Jul-21 0 Two-stroke, duel-fuelled X-DF WinGD 5X72DF MGO, LNG, boil-off natural gas Hyundai Samho

3 Polaris LNG One 174,000 2023F n.a. Two-stroke, duel-fuelled X-DF WinGD 5X72DF MGO, LNG, boil-off natural gas Samsung HI

4 Polaris LNG Two 174,000 2023F n.a. Two-stroke, duel-fuelled X-DF WinGD 5X72DF MGO, LNG, boil-off natural gas Samsung HI
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Figure 28: CII requirements and where MISC's LNG tanker vessels stand - Aman class (10,975 dwt) not plotted in this diagram 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 
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Figure 29: Using 2020 data, how many of MISC's LNG tanker vessels may not meet CII requirements in 2023-30F? (CGS-CIMB 

Research estimates assuming 50% laden journeys) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

CII Ratings for MISC’s LNG tanker fleet 

In terms of the expected CII rating for 2023F, our calculations suggest that: 

 The Aman class and the Seri B class may be hit with an ‘E’ CII rating for 

2023F, if the AER-e for 2020 does not improve by then. Given the age of the 

Aman Sendai, it is a candidate for disposal, but the Seri B is only middle 

aged and slower sailing speeds may be needed to bring the Seri B’s rating 

to the ‘C’ level. 

 The Puteri Satu class and the Seri C class may be rated ‘D’, but may not 

need significant intervention to improve their ratings to ‘C’. 

The other MISC LNG vessels may be rated ‘C’ in 2023F; even though these 

ships may not achieve an AER reading below the CII requirement in 2023F, the 

‘C’ rating will exempt these vessels from the obligation of immediately producing 

a correction plan, although the pressure will mount in 2024 and beyond as the 

Required CII levels tighten. 

As the table below shows, all of MISC’s LNG tankers will be rated ‘D’ or ‘E’ by 

2030F if MISC’s AER-e metrics do not improve from the 2020 levels. 

The pressures are especially intense for the older-generation steam turbine LNG 

vessels, which account for all of MISC’s LNG tankers except for its two dual-fuel 

diesel electric (DFDE) vessels. By enforcing an EPL and slowing down the 

vessels’ sailing speeds, MISC may be able to reduce its LNG tankers’ AER 

metrics to at least the ‘C’ rating band. 

  

Series Vessel category Cargo 

capacity

Size 

tonnage

No of 

vessels

Average 

age

Average AER-e 

(50% laden)

During 2020 For 2023F For 2026F For 2030F * For 2023F For 2026F For 2030F *

cbm dwt years gCO2/dwt-nm gCO2/dwt-

nm

gCO2/dwt-

nm

gCO2/dwt-

nm

% % %

1 Puteri class 130,344 73,519 5 26 13.28 13.03 12.21 10.70 -1.8% -8.0% -19.4%

2 Aman class 18,930 10,975 1 24 30.72 17.73 16.61 14.56 -42.3% -45.9% -52.6%

3 Mid-size 65,281 35,760 2 24 18.14 17.73 16.61 14.56 -2.3% -8.5% -19.8%

4 Puteri Satu class 137,580 76,079 6 18 13.46 11.96 11.21 9.82 -11.1% -16.7% -27.0%

5 Seri A class 145,674 83,410 5 15 10.44 9.51 8.91 7.81 -8.9% -14.6% -25.2%

6 Seri B class 152,952 89,973 3 14 10.89 7.87 7.37 6.46 -27.7% -32.3% -40.7%

7 DFDE class 157,666 91,200 2 12 8.03 7.61 7.13 6.25 -5.3% -11.3% -22.2%

8 Seri C class 150,502 84,321 5 4 10.46 9.25 8.67 7.60 -11.6% -17.2% -27.4%

Sum / Weighted average 75,777 29 16 11.83 10.40 9.75 8.54 -12.1% -17.6% -27.8%

* Note: CII targets for 2030 are CGS-CIMB's estimates based on IMO's target of reducing carbon intensity by 40% by 2030 vs. 2008 baseline

How do MISC's LNG tanker vessels stack up against CII criteria?

CII requirement in 2023

- Meet 0 0 N.A. N.A.

- Do not meet 29 16 11.83 10.40

CII requirement in 2026

- Meet 0 0 N.A. N.A.

- Do not meet 29 16 11.83 9.75

CII requirement in 2030

- Meet 0 0 N.A. N.A.

- Do not meet 29 16 11.83 8.54

CII requirement Reduction in carbon intensity 

required (50% laden)
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Figure 30: CII ratings A to E for 2023F, and where MISC's LNG tanker vessels stand in 2020 relative to future requirements - Aman 

class (10,975 dwt) not plotted in this diagram 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 

 

 
 

Figure 31: How MISC's LNG tanker CII Ratings will change over time, assuming that 2020's AER-e metrics remain constant over 

time (CGS-CIMB Research estimates assuming 50% laden journeys) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 
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Series Vessel category Cargo 

capacity

Size tonnage No of vessels Average age Average AER-e 

(50% laden)

During 2020 For 2023F For 2026F For 2030F *

cbm dwt years gCO2/dwt-nm

1 Puteri class 130,344 73,519 5 26 13.28 C C D

2 Aman class 18,930 10,975 1 24 30.72 E E E

3 Mid-size 65,281 35,760 2 24 18.14 C C D

4 Puteri Satu class 137,580 76,079 6 18 13.46 D D D

5 Seri A class 145,674 83,410 5 15 10.44 C D D

6 Seri B class 152,952 89,973 3 14 10.89 E E E

7 DFDE class 157,666 91,200 2 12 8.03 C D D

8 Seri C class 150,502 84,321 5 4 10.46 D D E

Sum / Weighted average 75,777 29 16 11.83

* Note: CII targets for 2030 are CGS-CIMB's estimates based on IMO's target of reducing carbon intensity by 40% by 2030 vs. 2008 baseline

No of ship categories in various CII ratings

- CII Rating 'A' 0 0 0

- CII Rating 'B' 0 0 0

- CII Rating 'C' 4 2 0

- CII Rating 'D' 2 4 5

- CII Rating 'E' 2 2 3

Expected CII rating
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MISC’s LNG fleet in the global context 

To bring context to the pressures that MISC’s LNG carriers might face, we 

highlight that the CII regulations may also hit a large number of the existing 

global fleet of LNG ships. 

In a sample of 281 LNG carriers that called at EU ports in 2018 (as reported in 

the EU MRV report of 2019), Lloyd’s Register (LR) noted that 90% of these 

vessels will not be able to meet the ‘Option 2’ requirement to ensure a 22% 

lower AER readings relative to the 2019 level by 2030F. ‘Option 2’ is the supply-

based AER measure that the IMO has essentially adopted for the purposes of 

the CII regulations.  

As such, MISC is part and parcel of a large number of LNG tanker owners that 

may have to implement material corrective action to improve the carbon intensity 

of their fleet, principally by slowing down the vessels’ sailing speeds.  
 

Figure 32: Many LNG carriers may not be able to meet the requirement in 2030F for a 22% lower AER readings relative to the 2019 

level (shown as ‘Option 2’ below) 

 
   SOURCE: LLOYD’S REGISTER 
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Figure 33: Steam turbine LNG ships (‘LNG 1.0’) number 208 ships as at 31 December 2020, or some 30% of the global fleet 

 
   SOURCES: FEARNLEYS, FLEX LNG 

 

 

Background note: To give an explanation of the global LNG tanker fleet’s 

respective ship propulsion technologies, we quote some comments by Flex LNG 

CEO Oeystein Kalleklev, in an article which he posted on LinkedIn on 23 

February 2021: 

 “There are 208 steam ships in operation and these ships are at most risk of 

the new regulations.” 

 “Another 223 ships are fuelled by four stroke diesel electric engines and are 

more efficient than steam ships due to size and engines, but they emit a 

significant level of unburnt methane. In this segment we also find the largest 

ships in the industry, the QMax and QFlex which are about 265,000 cbm 

and 216,000 cbm respectively. The QMax and QFlex ships are fuelled by a 

single fuel slow speed engine and there are 45 of these ultra large ships. 

These ships are a bit of an oddity as they do not run-on LNG. These ships 

re-liquefy all the boil off gas which is energy consuming, and then rather 

burn very low sulphur oil or marine diesel as they can’t burn LNG. Hence, 

they will also be on a disadvantage in terms of emissions.” 

 “The LNG 3.0 segment consists of ME-GI and X-DF ships as well as ice 

breaking Arc 7 ships. We could call this segment the state-of-the art… and 

this is the place to be in our view. The MEGI and XDF ships are large ships 

typically between 173,000 to 180,000 cbm and are fitted with a dual fuel 

slow speed two stroke engine. This means the engine can burn both LNG as 

well as liquid fuel as marine diesel and/or very low sulphur oil. The insulation 

on these ships is also better than the previous generation of ships with 

passive boil-off or around 0.08% per day versus 0.15-0.25% for older ships.” 
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Negative commercial impact to MISC from enforced slower sailing speeds 

The required EPL and slower operational sailing speeds may impact MISC’s 

sailing-speed obligations under its time charterparties with long-term charterers 

like Petronas. Time charterparties typically specify the sailing speed of the 

vessel and the expected fuel consumption. If vessels sail slower than the 

contracted requirement, the charterer is entitled to compensation by way of a 

discount on the agreed daily charter rate (DCR). This is because longer sailing 

times for any particular journey to deliver a parcel of LNG cargo, means that the 

shipping cost per cbm is increased, impacting the charterer’s financial returns 

from the sale of the cargo. 

Based on the AER-e metrics of MISC’s LNG fleet in 2020, we calculate that:  

 MISC’s LNG fleet will need to achieve a 9.7% reduction in its AER metric 

in 2023F to achieve the mid-point of the ‘C’ rating band (range: -3.4% to -

19% to achieve the upper and lower bounds of the ‘C’ rating);  

 A 15.4% reduction in its AER metric in 2026F to achieve the ‘C’ mid-point 

(range: -7.3% to -24.1%); and 

 A 25.8% reduction in its AER metric in 2030F to achieve the ‘C’ mid-point 

(range: -18.1% to -33.5%). 

In order to achieve a reduction in the AER metric, which is a measure of carbon 

emissions per unit of dwt-nm, fuel consumption will need to decline by an 

equivalent percentage.  

A general rule-of-thumb is that ships typically have to reduce their sailing speeds 

by about one-third of the desired percentage reduction in fuel consumption, 

because speed reductions generate almost three times as much savings in fuel 

consumption.  

However, this rule of thumb may not fully apply to LNG carriers, because the 

LNG cargoes that it carriers typically evaporate into what is termed as boil-off 

gas (BOG), which increases pressure inside the LNG containment tanks which 

then needs to be relieved.  

Older steam turbine LNG ships in MISC’s fleet may have boil-off rates of 

between 0.15% per day to 0.25% per day, in our estimate, with a higher boil-off 

rate for the older vessels (compared to just 0.08% per day boil-off for the newest 

LNG vessels). Many of the older-generation steam-turbine LNG vessels, 

including MISC’s, do not have re-liquefaction facilities onboard. Usually, this 

BOG is routed to the boiler room for combustion to generate steam for the 

propulsion of the ship. However, if LNG ships slow down, fuel consumption 

naturally declines, and not all of the BOG will be required for propulsion; hence 

the excess BOG will most probably be burned off in a gas combustion unit in 

order to mitigate the pressures inside the LNG containment tanks. Unfortunately, 

this BOG combustion also generates CO2 emissions which enters the AER 

formula at the numerator. 

According to Lloyd’s Register (LR), steam turbine LNG carriers, specifically older 

vessels with no re-liquefaction systems, “their LNG cargo boils during a journey, 

and the resultant boil-off needs to be burnt through the engines. But with EPL 

levels as much as 50% to 60% required for compliance [with EEXI requirements], 

it may prove impossible to consume the natural boil-off gas.” Steam turbine 

ships have no feasible alternative to the use of boil-off gas for propulsion 

because this is how they are designed, according to DNV. 

Where slower LNG sailing speeds help is in terms of its consumption of heavy 

fuel oil. LNG ships burn BOG for propulsion and where BOG is insufficient, it will 

burn heavy fuel oil as well. Slower sailing speeds mean that LNG ships may no 

longer require the use of heavy fuel oil for propulsion, increasing its reliance on 

BOG. Every tonne of heavy fuel oil consumption saved will reduce CO2 

emissions by 3.114 tonnes, according to the IMO. 
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Based on the forgoing analysis, the rule of thumb that we apply for steam-

turbine LNG ships is that a one-for-one percentage reduction in sailing speeds is 

required to reduce the AER carbon intensity metric. Hence, following this logic, 

we expect: 

 Average sailing speeds for MISC’s fleet of LNG tankers may have to be 

reduced by c.10% in 2023F to achieve a 9.7% average reduction in its AER 

metric; 

 Average sailing speeds may need to be reduced by c.15% in 2026F to 

achieve a 15.4% average reduction in its AER metric; and 

 Average sailing speeds may need to be reduced by c.25% in 2030F to 

achieve a 25.8% average reduction in its AER metric. 

In order to keep the overall freight cost unchanged on a per cbm basis for a 

cargo of LNG, the average daily time charter rates may need to be 

correspondingly reduced by the average speed reduction. 
 

Figure 34: Required improvements in the carbon intensity and sailing speeds for MISC's LNG tanker fleet once CII regulations take 

effect from 2023F 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, IMO 

 

 

Conversely, slower sailing speeds for the world’s fleet of steam turbine LNG 

ships may cause a shortfall in LNG shipping capacity, potentially forcing spot 

LNG freight rates higher. This is because steam turbine LNG ships account for 

some 30% of the global LNG fleet as at 31 December 2020, according to 

shipbroker Fearnleys.  

Any increase in spot LNG freight rates may benefit MISC’s four LNG ships that 

are on relatively short-term charters, i.e. the Seri Anggun, Seri Bakti, Seri Balhaf 

and Seri Balquis, out of its total fleet of 29 LNG tankers. However, the remaining 

25 LNG vessels on long-term charters may be impacted by potential reductions 

in long-term daily time charter rates, in our view. 

 
 
CII – VLEC tanker fleet   

MISC did not disclose any EnPI data for its fleet of six VLECs, as only two were 

delivered during 2020 (i.e. October and December 2020 deliveries), with the rest 

delivered between January and March 2021.  

As noted earlier, the incoming CII regulations will require MISC’s VLECs to 

improve their CII ratings by 5% in 2023F relative to the CII Reference Line, 

which is based on the average 2019 AER metric for the world’s gas carriers. 

As MISC’s VLECs are equipped with modern two-stroke, duel-fuelled ME-GI 

engines that can also burn low-carbon boil-off ethane gas for propulsion, on top 

of the usual heavy fuel oil, we suspect that these vessels’ carbon emissions will 

be below the incoming CII regulations. 
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IMO’S CARBON STRATEGIES FROM 2031F TO 2050F 

Alternative low-carbon or zero-carbon fuels will be needed   

Shipping consumes about 4 million barrels per day (mbpd) of bunker fuel, or 250 

million tonnes p.a. (mtpa) according to the International Energy Agency (IEA); 

this accounted for about 4% of global oil consumption in 2019 of 100 mbpd prior 

to the Covid-19 pandemic. Shipping also accounts for about 3% of the world’s 

CO2 emissions, according to the IMO. 

In order to meet the IMO’s 2050F goals of reducing carbon intensity by 70% and 

absolute GHG emissions by 50%, vs. the 2008 baseline, new zero- or low-

carbon fuels will need to be developed, such as green ammonia, green 

hydrogen, or green methanol. However, such fuels are neither currently 

commercially available, nor are they affordable in whatever quantities that are 

available. Batteries cannot be feasibly used to power ships due to their weight 

and range limitations. 

Renewable energy sources that are necessary for the electrolysis process to 

create green versions of ammonia, hydrogen and methanol are gradually 

becoming cheaper, while the marine engines that are capable of using them are 

currently in development and should be available in a few years. However, it 

may take some time before greener marine fuels can become a significant part 

of the overall bunker fuel supply, as their availability is also tied to the 

development of renewable wind, solar, or hydro sources of electricity. 
 

Figure 35: The development of greener fuels for shipping will take time 

 
   SOURCES: ENERGY TECHNOLOGY PERSPECTIVES, FINANCIAL TIMES 

 

 

Energy Technology Perspectives, an IEA publication, forecasts that in 2050F: 

 Oil would account for some 46% of the global energy consumption, down 

from 100% in 2019, 

 Biofuels would make up 23%, 

 Gas 4%, 

 Ammonia 22%, and  

 Hydrogen 5%. 

Classification society ABS, according to a paper it published in February 2021, 

expects hydrogen and ammonia combined to power 35% of the future global 

shipping fleet by 2050F, with methanol powering just 10%. 
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Figure 36: Projected Marine Fuel Use to 2050F - ammonia and hydrogen are projected 

to be the leading alternatives to traditional oil-based fuels by 2050F 

 
   SOURCE: ABS 

 

 

The colours of fuels 

Grey versions of fuels are conventional fossil fuels produced without carbon 

sequestration, and the carbon during the production process is released to the 

environment. For instance, hydrogen is produced from raw methane gas (CH4) 

via the steam methane reforming (SMR) process, where methane gas and 

steam (H2O) are passed over a nickel catalyst under high temperatures and 

pressure to create synthesis gas, which is a mixture of hydrogen (H2) and 

carbon monoxide (CO); carbon dioxide (CO2) is also produced in the process 

and vented to the atmosphere. 

Blue fuels are conventional carbon-based fossil fuels produced with carbon 

capture utilisation and storage (CCUS) at the upstream and downstream 

production side. Upstream production of methane gas also involves separating 

the CO2 from the gas well’s natural gas flows; this CO2 is captured and may be 

reinjected into depleted gas wells for permanent storage. During the SMR 

process for the production of hydrogen, the CO2 emissions produced are also 

captured and stored or utilised for other industrial purposes.  

Zero- or low-carbon green fuels are fuels produced using renewable energy 

sources. For instance, green hydrogen is produced via the electrolysis process 

where water (H2O) is split by electrolysis into hydrogen (H2) and oxygen (O2); 

the oxygen is vented to the atmosphere without any negative impact. The power 

to drive the electrolysis must be provided by renewable energy sources, such as 

wind or solar.  

Hydrogen produced using nuclear energy is called pink hydrogen, while 

hydrogen produced using solar power only is called yellow hydrogen. 
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Figure 37: Green, blue, and grey hydrogen, as well as pink and yellow hydrogen 

 
   SOURCE: PETROFAC 
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Fossil-based LNG as a transition fuel   

LNG, or liquefied methane gas (CH4), when replacing heavy fuel oil for the 

propulsion of ships, can reduce carbon emissions by 20-25% according to MISC 

(our calculations below suggest a 26% reduction), although this will not be 

enough to satisfy the IMO’s goal of reducing total GHG emissions by 50% by 

2050F, much less the US and the UK’s goal of reducing GHG emissions by 

100% by 2050F.  

Hence, the use of LNG as bunker fuel attracts divergent opinions; some 

shipowners view it as a nothing more than a transition fuel, and hence prefer to 

leapfrog the use of LNG direct into green energy sources, while other 

shipowners view LNG as an effective way of reducing carbon emissions 

immediately while waiting for green options to become commercially available. 
 

Figure 38: LNG has a carbon content-to-calorific value ratio that is 26% lower than HFO 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

For instance, containership owner and operator Maersk said it would not 

consider LNG as bunker fuel, and is currently working to build a methanol-

fuelled containership, with hopes of launching it by 2023F. 

Conversely, containership owners and operators CMA CGM and Hapag-Lloyd 

are enthusiastic about their LNG dual-fuelled containerships, with both 

companies taking the view that methane gas or LNG-fuelled ships are the best 

way forward over the next 20 years, because LNG is able to reduce GHG 

emissions by 15% and carbon footprint by 25% relative to heavy fuel oil, 

according to Hapag-Lloyd’s managing director of fleet, Richard von Berlepsch.  

MISC is also enthusiastic about LNG dual-fuelled vessels, with two of its 

aframaxes and two of its dynamic positioning shuttle tankers (DPST) already 

dual-fuelled, with another five VLCC newbuildings (to be delivered in 2022F and 

2023F) also to be dual-fuelled. 

 

Bio-LNG and S-LNG as green sources of LNG   

Ships that are equipped to burn fossil-based LNG as fuel today can easily switch 

to eco-friendly bio-LNG or synthetic LNG in the future without any equipment 

modification, as these three fuels are chemically equivalent. The current LNG 

bunkering infrastructure at various ports can also be used as-is. In this way, 

these LNG dual-fuelled ships may still remain relevant in the coming zero-

carbon era. 

Bio-LNG or bio-methane is produced from biomass, sewage or agricultural 

waste, which are brought into biogas plants, and the natural methane gas 

emissions are captured instead of being released into the environment, with 

CO2 and trace gases removed. Hence, bio-LNG is carbon and GHG neutral. 

Bio-LNG can already be used as a ‘drop-in fuel’ to be blended with fossil-LNG in 

order to improve the green credentials of ships, although the cost of bio-LNG is 

twice that of fossil-LNG, according to the Marcus Risberg, CEO of Swedish ferry 

operator Destination Gotland, as quoted by shipping newspaper Tradewinds in 

May 2021. Bio-LNG production is currently small and marine users may have to 

compete for future supply with the road transport sector. 

a b (b x 1000) / (a ÷ 1000)

No Type of fuel Net calorific 

value

Carbon content Carbon conversion factor,

Cf

Carbon content to calorific 

value

Relative to HFO

kJ/kg tonne of CO2/tonne of fuel kg of CO2/MJ %

1 Diesel/gasoil 42,700 0.8744 3.206 75.08 -3.1%

2 Light fuel oil (LFO) 41,200 0.8594 3.151 76.48 -1.3%

3 Heavy fuel oil (HFO) 40,200 0.8493 3.114 77.46

4 Liquefied petroleum gas (LPG) - Propane 46,300 0.8281 3.000 64.79 -16.4%

5 Liquefied petroleum gas (LPG) - Butane 45,700 0.8264 3.030 66.30 -14.4%

6 Liquefied natural gas (LNG) - Methane 48,000 0.7500 2.750 57.29 -26.0%

7 Methanol 19,900 0.3750 1.375 69.10 -10.8%

8 Ethanol 26,800 0.5217 1.913 71.38 -7.9%
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In the more distant future, synthetic LNG (‘S-LNG’) may be available too. S-LNG 

is produced when CO2 is added to green hydrogen (H2) to produce methane 

(CH4) and water (H2O); hence S-LNG is a carbon-neutral fuel. The main 

challenge to the availability of S-LNG is that it must be produced from green 

hydrogen, which is not widely available today. When green hydrogen does 

become more available, there may be many competing sources of demand for it, 

e.g. for use in power plants, in fuel-cell electric vehicles (FCEV), and in the 

production of other green fuels such as green ammonia or green methanol.  

S-LNG’s advantage as a shipping fuel, is that it possesses 3-4 times the energy 

density of hydrogen and safer to handle than the toxic ammonia. It can also be 

directly used by existing LNG dual-fuelled ships and by the existing LNG 

bunkering infrastructure, as noted earlier. 
 

Figure 39: Calorific value per cubic meter of the alternative marine fuels, with LPG the 

highest, and the lowest being liquefied ammonia, methanol and liquefied hydrogen 

 
   SOURCES: CGS-CIMB RESEARCH, IMO 

 

 

Hydrogen   

Hydrogen is a non-toxic gas at room temperature, unlike the toxicity of ammonia 

and methanol. But while hydrogen is the ultimate zero-carbon fuel, there are 

obvious challenges. 

Hydrogen is highly flammable, and it has with a melting point of -259.1°C and 

boiling point of -252.9°C. By contrast, natural gas liquefies into LNG at -162°C, 

ammonia gas liquefies at -33.3°C, while methanol is a liquid at room 

temperature. At the above ultra-low temperatures, liquefying and storing 

hydrogen will be more challenging than other zero- or low-carbon fuels. 

Also, the volume of liquefied hydrogen that needs to be stored on a ship will be 

significantly higher than any of the alternative marine fuels. Liquefied hydrogen 

has a net calorific value of only 8.4 GJ/cbm, 79% lower than HFO, 61% lower 

than LNG, 47% lower than methanol, and 34% lower than liquefied ammonia. 

This means that a much greater volume of hydrogen will need to be stored 

onboard a ship to provide the necessary range for a ship’s voyage.  

The other challenge is that hydrogen fuel cells chemically generate electricity 

from hydrogen, and are completely different from the existing internal 

combustion engine (ICE) technology, hence existing ships with ICEs cannot take 

on hydrogen as bunker fuel; the entire ship will first need to be retrofitted. By 

contrast, bio- or synthetic-LNG, methanol and ammonia can be used with 

existing ICE technologies. 

Transporting hydrogen may also be challenging, especially if hydrogen is 

produced in one place and needs to be shipped to ports far away. Hydrogen is 

not dense, with one tonne of hydrogen taking up 14.29 cbm of volume, against 

just 1.46 cbm and 2.21 cbm of space for liquefied ammonia and LNG, 

respectively. Also, the bunkering infrastructure will need to be revamped to 

accommodate the properties of hydrogen. By contrast, bio- or synthetic-LNG 

a b (a/1000) ÷ b

No Type of fuel Net calorific 

value by mass

Volume Net calorific value 

by volume

Relative to 

HFO

kJ/kg cbm/tonne GJ/cbm %

1 Diesel/gasoil 42,700 1.19 36.0 -10.4%

2 Light fuel oil (LFO) 41,200 1.12 36.8 -8.5%

3 Heavy fuel oil (HFO) 40,200 1.00 40.2

Alternative marine fuels

4 Liquefied petroleum gas (LPG) - Propane 46,300 1.85 25.0 -37.7%

5 Liquefied petroleum gas (LPG) - Butane 45,700 1.85 24.7 -38.6%

6 Liquefied natural gas (LNG) - Methane 48,000 2.21 21.7 -46.0%

7 Liquefied ammonia 18,600 1.46 12.7 -68.3%

8 Methanol (liquid at room temperature) 19,900 1.26 15.8 -60.7%

9 Liquefied hydrogen 120,000 14.29 8.4 -79.1%

10 Ethanol 26,800 1.25 21.4 -46.7%
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fuels can use existing LNG bunkering infrastructure, while methanol and 

ammonia are already frequently shipped around the world as petrochemicals. 

What makes hydrogen potentially feasible for shipping is that hydrogen fuel cells 

are at least twice as efficient as ICEs in generating power and propulsion, and 

the fuel cells themselves are smaller than the ICEs, which partially makes up for 

the reality that a lot more space will be needed to store the liquefied hydrogen 

fuel onboard ships compared to LNG or ammonia.  

Still, Morten Bo Christiansen, head of decarbonisation at Maersk said that “with 

the current state of technology, we cannot use hydrogen to fuel our vessels”, 

which led the company to place its bets on methanol as the bunker fuel of the 

future. 

The alternative to using liquefied hydrogen as bunker fuel is to simply convert 

hydrogen to methanol or ammonia, which can then be used as bunker fuel for 

marine ICEs. Another possibility is to bunker methanol or liquefied ammonia, 

and then convert them to hydrogen onboard the vessel, for use in hydrogen fuel 

cells. 

Since hydrogen is now made from fossil-based methane gas, green hydrogen 

production will need to scale up to industrial levels to provide adequate supply of 

zero-carbon fuels for use in multiple applications, including for the propulsion of 

ships, at sufficiently-low costs. Green hydrogen can be produced from water by 

the electrolysis process using renewable energy, but is currently very expensive 

compared to grey hydrogen.  

Alternatively, blue hydrogen can be used initially. Blue hydrogen is hydrogen 

produced from fossil-based methane gas with CCUS, and has a much more 

competitive price point that green hydrogen at present. 

 

Methanol   

Methanol (CH3OH) is a colourless liquid at room temperature with a boiling point 

of 64.6°C and a freezing point of -97.6°C. It is very toxic. 

Methanol is currently produced from fossil-based methane gas (CH4) that is 

combined with steam (H2O) and passed over a nickel catalyst in the Steam 

Methane Reforming (SMR) process under high temperatures and pressure to 

create synthesis gas, which is a mixture of carbon monoxide (CO) and hydrogen 

(H2). 

CH4 + H2O  Synthesis gas (CO + 3H2) 

The steam reforming process does not only create synthesis gas (CO + 3H2), 

but also carbon dioxide (CO2) as well. This carbon dioxide (CO2) can be 

reacted under high temperatures and pressure over a nickel catalyst with more 

methane (CH4) and steam (H2O) to produce more synthesis gas. 

CO2 + 3CH4 + 2H2O  Synthesis gas (4CO + 8H2) 

The synthesis gas is then combined to make methanol (CH3OH), using a 

catalytic converter at high pressures and temperatures, with a copper-zinc 

catalyst. 

CO + 2H2 ⇌ CH3OH 

Fossil-based methanol can also be produced from coal, as is the case in China. 

The advantage of methanol as a bunker fuel is that it is a liquid at room 

temperature, hence easier to store than LNG or hydrogen. 

However, LNG or LPG is far more popular with shipowners compared to 

methanol, which is the one of the least-popular options as a future marine fuel 

over the next 5-10 years, according to a report by law firm Watson Farley & 

Williams in March 2021. This is because while methanol has a 50% lower 

carbon content per tonne compared to LNG, methanol also has a 58.5% lower 

net calorific value per tonne (kJ/tonne); hence, methanol has a 21% higher 

carbon-content-to-calorific-value ratio compared to LNG. Methanol only has a 

10.8% lower carbon-content-to-calorific-value ratio compared to HFO, 

underperforming LNG which is 26% lower vs. HFO. 



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

58 
 

The unfavourable carbon-content-to-calorific-value ratio of methanol vs. LNG 

would no longer be an issue once the green, carbon-neutral version of methanol 

can be produced using green hydrogen derived from the electrolysis process, 

rather than hydrogen from fossil-based methane gas, and combined with carbon 

dioxide that is recovered from renewable sources. The first problem is whether 

green hydrogen is available in sufficient quantities to satisfy demand for its 

varied uses.   

The second problem is that even if methanol were green, it only has a calorific 

value of 15.8 GJ/cbm (calorific value of 19.9 GJ/tonne divided by its volume of 

1.26 cbm/tonne). On the other hand, LNG has a calorific value of 21.7 GJ/cbm 

(48 GJ/tonne divided by 2.21 cbm/tonne), which is 37% higher than methanol. 

Therefore, LNG-fuelled ships can have smaller bunker storage tanks compared 

to ships using methanol, which makes a difference to the weight and the 

economics of the ship. 

Methanol is expected to account for only 10% of the global bunker fuel demand 

by 2050F, according to classification society ABS, much less popular than 

hydrogen and ammonia. However, methanol is the preferred net zero carbon 

fuel for containership owner and operator Maersk, which is currently working to 

build a methanol-fuelled containership, with hopes of launching it by 2023F. 

 

Ammonia   

Ammonia (NH3) is a colourless gas with a characteristic pungent smell, and is 

hazardous in concentrated form.  

Ammonia today is largely produced from fossil-based methane gas that is 

combined with steam (H2O) and passed over a nickel catalyst in the Steam 

Methane Reforming (SMR) process under high temperatures and pressure to 

create synthesis gas, which is a mixture of carbon monoxide (CO) and hydrogen 

(H2). 

CH4 + H2O  Synthesis gas (CO + 3H2) 

This hydrogen (H2) from synthesis gas is combined with nitrogen (N2) that is 

derived from the atmosphere via an air separation unit, and passed over an iron 

catalyst at high temperatures and pressures via the Haber process to derive 

ammonia (NH3). 

3H2 + N2  2NH3 

The synthesis gas that enters the Haber process also contains carbon monoxide 

(CO), which must be removed because it will destroy the iron catalyst and 

frustrate the chemical reaction to ammonia (NH3). The carbon monoxide (CO) is 

reacted with water (H2O) to create carbon dioxide (CO2) and hydrogen (H2). 

CO + H2O  CO2 + H2 

The hydrogen (H2) is then recycled to make more ammonia (NH3). 

The production of green ammonia follows the same process above, using green 

hydrogen from the electrolysis process (rather than hydrogen from the SMR of 

fossil-based methane gas), but with the CO2 by-product captured and diverted 

to other uses.  

Ammonia’s advantage is that it is easier to store than hydrogen, because it is 

already being widely produced by the petrochemical industry for fertiliser 

production (about 150m tonnes of ammonia is produced annually).  Ammonia is 

much easier to liquefy because it has a melting point of -77.7°C and a boiling 

point of -33.3°C, compared to hydrogen which can only be liquefied between a 

much colder and a much narrower melting point of -259.1°C and boiling point of 

-252.9°C. In fact, ammonia can be easily liquefied in a pressurised tank. 

Ammonia can also be burned directly by the traditional technology of marine 

ICEs, in contrast to hydrogen fuel which requires new technology of hydrogen 

electric fuel cells to chemically extract the energy from hydrogen to produce 

electricity, with water and heat as the by-products. Ammonia also has higher 

energy density and calorific value compared to hydrogen. 
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The disadvantage of ammonia is that it is toxic and dangerous to human life if 

accidentally released, and hence great care is needed to ensure that it is 

contained properly onboard a vessel. Because liquid ammonia is stored in a 

pressurised and refrigerated condition as bunker fuel, it evaporates and 

generates boil-off gas, and the resulting pressure needs to be contained.  

Ammonia is not only toxic but also a low-flashpoint fuel, hence deluge systems 

(water sprinkler), personal protective equipment, independent ventilation for 

ammonia spaces, emergency extraction ventilation, and closed fuel systems 

onboard vessels are needed. Another technical shipbuilding challenge is 

managing the corrosive nature of ammonia, which may cause nickel and copper 

found in seals, gaskets, valves and electrical components to corrode quickly 

upon exposure to ammonia. The accidental release of ammonia (also called 

ammonia slip) and the release of the nitrous oxide (N2O) as a GHG as a result 

of the combustion of ammonia in the marine ICE is damaging to the environment 

and selective catalytic reduction at the exhaust point using ammonia as a 

reducing agent is needed to turn nitrous oxide into nitrogen and carbon dioxide.  

Some shipowners are now building their vessels to be ‘ammonia-ready’, which 

means that certain parts of the ship will have to be marked out for future 

strengthening in preparation for the future installation of ammonia bunker tanks, 

and pathways marked out for the future installation of the fuel piping systems. In 

the meantime, the vessels run on conventional fuels.  

Tanker shipowner Euronav is working with South Korean shipbuilder Hyundai 

Samho to design a VLCC to be both LNG-ready and ammonia-ready. Meanwhile, 

MISC is part of ‘The Castor Initiative’, working together with shipbuilder 

Samsung Heavy Industries, classification society Lloyd’s Register, engine maker 

MAN Energy Solutions, port regulator the Maritime and Port Authority of 

Singapore (MPA), and ammonia supplier Yara International ASA to develop a 

commercially-viable, zero-emission, ammonia-fuelled vessel by 2030F.  

Ammonia and hydrogen combined is expected to account for some 35% of the 

global bunker fuel demand by 2050F, according to classification society ABS. 

Once ammonia bunker fuel is more readily available, the vessels may first start 

with burning blue ammonia, before switching to green ammonia. 

According to a BBC report dated 30 November 2020, Tristan Smith, who is a 

reader in energy and shipping at the UCL Energy Institute, part of University 

College London, “foresees three stages over the next 15 years for hydrogen-

derived fuels in shipping: an increase in trials and first-of-a-kinds from now to 

2025; an uptake of hydrogen by early movers in the industry by 2030F; then a 

wider scale roll out after 2030F, as costs come down and the infrastructure for 

refuelling becomes more widespread”. 

 

Carbon taxes   

Carbon taxes are a key component of market-based measures (MBM) that may 

be required to equalise the cost of cheaper fossil fuels compared to the more 

expensive zero-carbon fuels. Without carbon taxes and other MBMs, it may be 

difficult for IMO’s 2050F emissions targets to be met. 

The European Union (EU) had indicated in December 2019 that it may include 

shipping within the EU Emissions Trading System (ETS), and the European 

Parliament voted in September 2020 to do exactly that. However, it is unclear if 

the EU will include international shipping into its ETS, or just limit the application 

of ETS to intra-EU shipping. In mid-July 2021F, the EU is scheduled to lay out 

the rules for shipping's inclusion in the EU ETS, starting from 1 January 2022F. 

The EU’s ETS price hit €50/tonne (US$60/tonne) of CO2 in May 2021. The price 

is likely to rise further as the EU restricts the number of EU allowances (EUA) 

that industries can buy, and as shipping companies enter the market as buyers. 

If a carbon tax were to be implemented today, a carbon price of US$200-

300/tonne may be needed to equalise the price and energy-density gap 

between fossil and green fuels according to Tristan Smith. However, Smith 

calculated that a carbon tax of only US$20-30/tonne of CO2 would be needed to 
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be paid by 95% of shipowners to initially subsidise the first 5% of shipowners 

who are early adopters of more expensive zero- or low-carbon fuels, in an ‘S’-

shaped adoption curve, with the price of carbon rising after 2030F. However, the 

rise in the price of carbon may not be as high as feared if the cost of producing 

zero- or low-carbon fuels decreases with greater economies of scale in the 

production of renewable energy and green fuels, in addition to the rapid 

development of bunkering infrastructure. 

Several major shipping associations such as BIMCO, WSC, Intertanko, 

Intercargo, Inferferry, CLIA and IPTA proposed to the IMO in the November 

2020 session of MEPC 75 for the introduction of a mandatory US$2/tonne 

surcharge on bunker fuel oil, which could generate US$5bn over a 10-year 

period, with the proceeds to be used to fund R&D on zero-carbon fuels and 

accelerate the process towards decarbonisation. However, no decision was 

taken at the IMO’s MEPC 75 meeting in late-2020. 

At the MEPC 76 meetings in June 2021, the Marshall Islands and Solomon 

Islands proposed to introduce a levy of US$100/tonne of CO2-equivalent on oil 

used as a bunkering fuel (or US$311/tonne of heavy fuel oil). However, this was 

not adopted at the MEPC 76, due to the lack of time to discuss the contentious 

issue. The carbon tax proposal is due to be discussed at an IMO intersessional 

working group in October 2021F. 

In response to the absence of serious discussion about a carbon tax at the 

MEPC 76 meetings, shipowner Maersk said that it hopes the IMO will agree on 

an MBM by 2025, as requested by several IMO member states. “A carbon price 

as part of a global market-based measure is needed as a matter of urgency to 

secure the uptake of renewable fuels,” according to Maersk. 

In June 2021, Maersk proposed a carbon tax of US$150/tonne of CO2 (or 

US$460-470/tonne of heavy fuel oil). Trafigura, an independent oil trader and 

one of the world's largest ship charterers, had proposed that the IMO introduce a 

carbon levy of US$250-300/tonne of CO2-e on shipping fuels, to make zero- 

and low-carbon fuels more economically viable and more competitive. 

 

Impact of carbon taxes on shipping companies  

Under the terms of time charter charterparties, the cost of fuel is borne by the 

charterers of the ships. Virtually all of MISC’s LNG carriers are on time charter 

contracts, as well as approximately half of its petroleum tanker fleet comprising 

of VLCCs, suezmaxes and aframaxes.  

However, for voyage charters, the shipping companies will bear the cost of fuel, 

including any applicable carbon taxes in the future. A carbon tax of 

US$100/tonne of CO2, or US$311/tonne of heavy fuel oil, would dramatically 

raise the price of high-sulphur fuel oil (HSFO) in Singapore by 75% from 

US$415/tonne currently to US$726/tonne. We expect shipping companies to at 

least partially pass on the higher fuel costs to their customers in terms of higher 

shipping freight rates on voyage charters.  

Even if the EU ETS scheme is applied to international shipping from 1 January 

2022F, we do not expect a material impact on MISC, as exports of US crude to 

Europe on its aframaxes do not make up a significant part of its overall business. 

Furthermore, MISC is likely to pass on the costs to the voyage charterers, we 

believe, as all shipping companies will be similarly affected by the EU ETS, if it 

comes to pass. 

Carbon taxes would incentivise shipping companies to make progress towards 

investing in vessels that can burn cleaner fuels, as carbon taxes help level the 

playing field with more expensive zero- or low-carbon fuels. In the longer term, 

carbon taxes may be raised to levels that would make HSFO more expensive 

than zero- or low-carbon fuels, with the costs of the latter concurrently falling due 

to greater economies of scale in production. This will then act as a penalty 

against shipowners that have not yet fully transitioned to zero-carbon fuels. This 

process is likely to take many years, giving shipowners the time to formulate 

their decarbonisation strategies.  
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OTHER IMO ENVIRONMENTAL REGULATIONS  

Regulation of Nitrogen Oxides (NOx) emissions   

Amendments to MARPOL Annex VI in the MEPC 58 meetings in October 2008 

adopted limits to NOx emissions from marine diesel engines; these limits 

entered into force on 1 July 2010. 

NOx emissions are generated in a marine engine’s high temperature spots, 

which cause a reaction between the atmospheric nitrogen and oxygen. NOx 

causes eutrophication (excessive richness of nutrients in body of water, such as 

a lake, which causes a dense growth of plant life), acidification and the formation 

of ozone pollutants in the presence of volatile organic compounds (VOC) and 

sunlight.  

The IMO regulations stipulate permissible levels of NOx emissions, depending 

on the year the ships are built.  

 Tier 1 NOx standards apply to ships built from year 2000 until end-2010, as 

well as to all ships constructed prior to 1 January 2000. 

 Tier 2 NOx standards apply to ships built after 1 January 2011, and applies 

to new marine diesel engines over 130 kW in power on a global basis. 

 Tier 3 NOx standards apply to ships built after 1 January 2016 onwards for 

new marine diesel engines over 130 kW in power, but only applies when 

ships operate inside designated emission control areas (ECA). 

Tier 2 NOx limits correspond to a 20% reduction in NOx emissions, while Tier 3 

NOx limits correspond to an 80% reduction in NOx emissions, from the Tier 1 

standard, according to engine maker Wartsila.  

Designated ECAs are specific geographical areas that include: 

 From 1 January 2016: North America ECA and the US Caribbean Sea ECA; 

and 

 From 1 January 2021: Baltic Sea ECA and the North Sea ECA. 
 

Figure 40: NOx emission limits in g/kWh for different rated speeds (revolutions per 

minute, rpm) of marine diesel engines; Tier I and Tier II NOx limits apply globally, 

while Tier III apply only to designated ECA regions 

 
   SOURCE: IMO 
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Figure 41: NOx emission limits in g/kWh for different rated speeds (revolutions per 

minute, rpm) of marine diesel engines 

 
   SOURCES: IMO, WARTSILA 

 

 
 

Figure 42: Emission Control Areas (ECA) where NOx Tier III limits apply 

 
   SOURCE: INTERNATIONAL ASSOCIATION FOR CATALYTIC CONTROL OF SHIP EMISSIONS TO AIR (IACCSEA) 

 

 

Compliance to the IMO’s NOx emissions limits must be demonstrated at the 

engine manufacturer’s factory where the necessary pre-certification survey takes 

place. This leads to the issue of an Engine International Air Pollution Prevention 

(EIAPP) certificate, which is valid throughout the service life of the engines, 

unless there is a major modification of the marine diesel engine. Following major 

modification, the vessel’s NOx emissions profile will have to be recertified once 

more at the subsequent 5-yearly special survey of the vessel, before the 

classification society can issue a new EIAPP for the modified engine. During the 

5-yearly special survey of the vessel, the classification society will check that the 

marine diesel engine is maintained to conform with the provisions of MARPOL 

Annex VI in the relation to the NOx emissions limits, but recertification is not 

required. 

Shipowners are responsible to ensure that the new marine diesel engines that 

are to be fitted on to their newbuildings meet the IMO Tier 2 NOx standards 

when operating globally, and the Tier 3 standards when operating within the 

ECAs. Major engine modifications will also need to be recertified.  

Apart from these responsibilities, if existing vessels currently operate validly in 

accordance with Tier 1 NOx standards, shipowners are not required to upgrade 
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their marine diesel engines to satisfy later Tier 2/3 NOx emissions standards. 

Therefore, the NOx standards are technical standards to be satisfied at the 

newbuilding stage, in terms of NOx emissions per energy output at a certain 

rated engine speed (gNOx/kWh), which is similar to technical EEDI requirements 

for newbuildings, and EEXI requirements for existing ships (from 1 January 

2023F), where EEDI/EEXI is measured in terms of CO2 emissions per 

deadweight tonne-nautical mile (gCO2/dwt-nm). NOx standards do not impose 

continuing requirements on shipowners beyond the newbuilding stage. 

Therefore, NOx (and EEDI/EEXI) standards are unlike the CII regulations which 

from 2023F will impose a continually-rising burden of compliance on existing 

vessels, as the Required CII standards will become stricter annually.  

 

Regulation of Sulphur Oxides (SOx) emissions   

When MARPOL Annex VI first came into effect in May 2005, the sulphur content 

in marine fuel oils was limited to 4.5% (or 1.5% in ECAs). It was subsequently 

lowered to 3.5% from 1 January 2010, and reduced again to 0.5% effective 1 

January 2020 (with the latter requirements popularly known as ‘IMO 2020’). In 

the ECAs, the sulphur content ceiling was reduced to 1% effective 1 July 2010, 

and reduced to 0.1% from 1 January 2015. 

According to the US Environmental Protection Agency, exposures to SOx can 

harm the human respiratory system and form small particulate matter (PM) 

pollution that can penetrate deeply into the lungs and contribute to health 

problems. At high concentrations, SOx can also harm trees and plants by 

damaging foliage and decreasing growth, and contribute to acid rain which can 

harm sensitive ecosystems. 

In order to comply with requirements to reduce sulphur content in marine fuels to 

a maximum of 0.5%, the shipping industry is required use very low sulphur fuel 

oil (VLSFO) that has a sulphur content of at most 0.5%, ultra-low sulphur fuel oil 

(ULSFO) with a maximum 0.1% sulphur content, or marine gas oil (MGO) also 

with a maximum 0.1% sulphur content. If ships continue to use high sulphur fuel 

oil (HSFO) with a maximum sulphur content of 3.5%, then the ships will need to 

be equipped with exhaust gas cleaning systems, or ‘scrubbers’, on board the 

vessel to eliminate sulphur from the ships’ emissions. Ships that do not have 

scrubbers installed are not allowed to purchase and store HSFO on board, to 

eliminate the risk of cheating on the high seas. 

Ships entering the ECAs will need to switch from HSFO/VLSFO which is used in 

the high seas, to ULSFO/MGO when sailing within the ECAs. These ships will 

need to allow sufficient time for the fuel oil service system to be fully flushed of 

all fuel oils exceeding the applicable sulphur content prior to entry into an ECA.  

According to the Standard Club, which is protection and indemnity (P&I) 

insurance club, enforcement of SOx requirements usually involves port state 

control (PSC) inspectors scrutinising ships’ documentation and records such as 

fuel sampling and change-over procedures, bunker delivery notes, log book and 

oil record book entries. If the PSC inspectors suspect non-compliance following 

the initial checks, they may decide to obtain and verify the fuel oil samples. This 

could either be a representative sample provided with the bunker delivery note 

(i.e. a sample provided by the bunker supplier during the bunkering process), or 

a spot sample drawn from the ship’s fuel oil system, or from the ship’s bunker 

tanks. 

Shipowners have a continuing responsibility to comply with the sulphur limits 

under MARPOL Annex VI. During 2019 and prior to the coming into effect of 

IMO 2020, there was general expectation that oil prices may increase as a result 

of the step-up rise in demand for low-sulphur marine gasoil or diesel, for 

blending into HSFO to produce VLSFO. Higher oil and bunker prices may hurt 

the profitability of shipping companies, depending on whether they were able to 

pass on the higher cost of fuel. However, the feared negative economic impact 

of IMO 2020 did not materialise given the onset of the Covid-19 pandemic, 

which instead resulted in the collapse of oil prices.  
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Ballast Water Management Convention (BWM)   

The Ballast Water Management Convention 2004 is a treaty adopted by the IMO 

in order to help prevent the spread of potentially harmful aquatic organisms and 

pathogens in ships' ballast water. 

The BWM Convention originally required all existing ships to be fitted with a 

Ballast Water Management System (BWMS) in the ships’ first 5-year special 

survey after the deadline of 8 September 2017; this is called the ‘D-2’ BWM 

standard. The BWMS equipment will treat the ballast water such that 95% of 

aquatic organisms and pathogens are removed or rendered harmless before the 

ballast water is released into a new body of seawater in another location. This 

will help prevent the spread of invasive species as well as potentially harmful 

pathogens. 

However, due to the shipping industry’s lobbying, the IMO mandated that after 8 

September 2017, existing ships will only have to comply with the ‘D-1’ BWM 

standard, which requires ships to exchange their ballast water in the open seas, 

ideally at least 200 nautical miles away from coastal areas and in waters at least 

200 metres deep. By doing this, fewer organisms will survive and so ships will 

be less likely to introduce potentially harmful species when they release the 

ballast water.  

Existing ships with a 5-year special survey between 8 September 2017 and 8 

September 2019 will only have to install the BWMS (the ‘D-2’ standard) in the 

next special survey, i.e. between 8 September 2022F and 8 September 2024F. 

Existing ships with a 5-year special survey after 8 September 2019 must install 

the BWMS by this survey; in any case, all ships must have the BWMS installed 

by 8 September 2024F. 

In terms of new ships delivered after 8 September 2017, all must meet the ‘D-2’ 

standard, i.e. install the BWMS onboard prior to delivery. 

For MISC, all its newbuildings delivered from 2016 onwards already have 

BWMS installed at the shipyard. As for its existing vessels delivered pre-2016, 

three vessels were retrofitted with BWMS in 2018, six were retrofitted in 2019, 

and 13 vessels were retrofitted in 2020. The rest of MISC’s existing vessels will 

have to be retrofitted by the IMO deadline of 8 September 2024F, which is only 

three years away, unless MISC intends to dispose of them. 

 

  



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

65 
 

UNDERSTANDING MISC’S ‘E’ DISCLOSURES 

What MISC discloses on the environmental side of ESG   

(A) Scope for GHG reporting 

MISC accounts for GHGs arising from Scope 1 and Scope 2 emissions, but not 

Scope 3 emissions. 

According to the Carbon Trust: “Greenhouse gas emissions are categorised into 

three groups or 'Scopes' by the most widely-used international accounting tool, 

the Greenhouse Gas Protocol. Scope 1 covers direct emissions from owned or 

controlled sources. Scope 2 covers indirect emissions from the generation of 

purchased electricity, steam, heating and cooling consumed by the reporting 

company. Scope 3 includes all other indirect emissions that occur in a 

company’s value chain”.  

MISC accounts for three types of GHGs, i.e. carbon dioxide (CO2), methane 

(CH4), and nitrous oxide (N2O). CO2 emissions accounted for 97% of MISC’s 

GHG emissions in 2020, followed by 2% for CH4 and 1% for N2O. 

MISC disclosed that it reports GHG based on the Operational Control 

approach, which means that it accounts for 100% of GHG emissions from the 

operations that it controls, even if it does not own 100% equity stakes in all of its 

operations. 

The carbon emissions from MISC’s Offshore Business Unit’s (OBU) floating 

storage and offloading (FSO), floating production storage and offloading (FPSO) 

and Semi-Submersible assets are not accounted for in MISC’s GHG records, 

and there is no disclosure of OBU carbon emissions in MISC’s Annual Report 

2019 or 2020. According to MISC, this is because the emissions are accounted 

for by the respective charterers of those assets, as the operations of those 

assets are controlled by the charterers. This is in contrast to Yinson’s GHG 

accounting, where it has taken onboard and disclosed the GHG emissions from 

all of its FPSOs and Offshore Support Vessels (OSV). 

MISC disclosed in its Annual Report 2020 that it “conducted a detailed study, the 

FPSO Kikeh GHG Emission Reduction Studies, which looked into available 

solutions and technologies to reduce GHG emissions on the FPSO Kikeh. The 

scope of the study is focused on the recovery of cargo vent gas that is currently 

released to the atmosphere via cold venting”. However, we understand that this 

study was done at the request of the charterer, PTT Exploration and Production 

(PTTEP), which accounts for FPSO Kikeh’s GHG emissions on its own books. 
 

Figure 43: Scope 1, 2 and 3 emissions - description and examples 

 
   SOURCES: CGS-CIMB RESEARCH, CARBON TRUST 

 

 

Emission scopes Description Examples of emissions

Scope 1 Direct emissions from owned or controlled sources Emissions arising from fuel combustion relating to the company's direct business 

activities

Emissions arising fom company vehicles driven by employees

Fugitive emissions, which are accidental emissions of vapours or gases from 

pressurised apparatus

Scope 2 Indirect emissions from the generation of purchased fuel, electricity, 

steam, heating and cooling consumed by the reporting company

Emissions arising from the production of the fuel, electricity, heat and steam 

supplies purchased by the company

Scope 3 All other indirect emissions that occur in a company’s value chain Emissions arising from the production of purchased goods and services

Emissions arising from business travel by the company's employees

Emissions arising from employee commuting to/from work place

Emissions arising from the disposal of waste products

Emissions arising from the use of the products sold by the company

Emissions arising from the transportation and distribution of the company's 

purchased goods (upstream) and products sold (downstream)

Emissions attributable to the company's stake in various investments

Emissions arising from leased assets and franchises
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Figure 44: MISC group’s total GHG emissions, as well as the CO2 intensities of the LNG, petroleum and product tanker fleets 

 
   SOURCE: MISC 

 

 

(B) Fuel consumption, total GHG emissions, and fleet CO2 intensity 

MISC disclosed that in 2020, against the 2016 baseline, it had: 

 Reduced its absolute vessel fuel consumption by 9% (2019: -8%),  

 Avoided the release of 500,000 tonnes of vessel CO2 emissions (2019: 

300,000 tonnes reduction), which is a decline of 12% (2019: -7%). 

MISC did not disclose its vessels’ fuel consumption intensity, measured in terms 

of fuel consumed per cargo tonne nautical mile (or fuel consumed per unit of 

transport work). 

Absolute fuel consumption (and absolute CO2 emissions) declined in 2020 vs. 

the 2016 base, probably due to: 

 The delivery of new, more fuel-efficient vessels and LNG dual-fuelled 

vessels since 2016, ongoing disposal of older, less fuel-efficient vessels, 

and various technical and operational measures to increase the energy 

efficiency of existing vessels, which contributed to the reduction of the fuel-

consumption intensity and carbon intensity of MISC’s overall fleet; while 

 The improved fuel-consumption and carbon intensities noted above probably 

more than offset the marginally-higher volume of transport work. MISC’s 

total transport work only increased by 1% from 2016’s 545bn tonne-nm to 

2020’s 550bn tonne-nm.  
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Figure 45: MISC group’s absolute GHG emissions (million tonnes of CO2-e) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

Against 2019, the reduction in 2020’s absolute vessel fuel consumption and 

absolute CO2 emissions arose from: 

 The likely 8% yoy fall in total transport work from 2019’s 598bn tonne-nm to 

2020’s 550bn tonne-nm, due to the negative impact of Covid-19 and 

OPEC+’s production cuts on the volume of crude oil and refined oil products 

transported, resulting in greater inefficiencies as MISC’s oil tanker vessels 

probably operated more ballast voyages (i.e. sailing without revenue-earning 

cargoes), in our view. This had led to an increase in the carbon intensity of 

the petroleum and product tanker fleets in 2020 vs. 2019; and 

 The yoy improvement in carbon intensity of the LNG fleet, which likely 

reflected the improved fuel-consumption intensity of the fleet. 

 

MISC disclosed 2020 fleet carbon intensities against the 2016 base, and against 

its internal 2020 targets: 

 The LNG fleet’s CO2 intensity fell 18% vs. 2016, and was 13% lower vs. the 

internal 2020 target; 

 The petroleum tanker fleet’s CO2 intensity fell 10% vs. 2016, and was 1% 

lower than its internal target; and 

 The product tanker fleet’s CO2 intensity fell 5% vs. 2016, and was 3.8% 

lower than its internal target. 

While these achievements look decent, our earlier analyses on the Required CII 

regulations have thrown up several of MISC’s vessel groups, in particular for its 

LNG fleet, that may have to improve the AER measure of their carbon intensity 

in order to satisfy upcoming IMO regulatory requirements. 

2016 2017 2018 2019 2020 2017 2018 2019 2020

MISC group 4.56 4.09 4.17 4.25 4.04 -10.3% 2.0% 1.9% -4.9%

- Shipping operations 4.47 4.02 4.10 4.17 -10.1% 1.9% 1.7%

* LNG tankers 2.36 2.11 2.13 2.26 -10.6% 0.9% 6.2%

* Crude petroleum tankers 1.83 1.62 1.70 1.70 -11.1% 4.5% 0.2%

* Clean petroleum tankers 0.28 0.29 0.27 0.21 1.1% -5.6% -23.0%

- Non-shipping operations 0.09 0.07 0.08 0.08 -20.0% 4.2% 12.0%

Total GHG emissions include CO2, methane and N2O emissions, expressed in CO2-equivalent (CO2-e). CO2 

represents 97% of all GHG emissions, with methane at 2% and N2O at 1%.

Absolute GHG emissions (million tonnes of CO2-e) Year-on-year change (%)



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

68 
 

 

Figure 46: MISC’s total transport work increased by 9.7% from 2016’s 545bn tonne-nm to 2019’s 598bn tonne-nm, although total 

transport work probably declined 8% yoy in 2020 to 550bn tonne-nm due to the Covid-19 pandemic (+1% vs. 2016 base, as 

disclosed by MISC). This chart was taken from Annual Report 2019, as it was not reproduced in Annual Report 2020. 

 
   SOURCE: MISC 

 

 

(C) Energy Performance Indicator (EnPI) 

MISC disclosed the EnPI for its petroleum and LNG tanker fleets in its Annual 

Report 2019 and 2020, expressed in terms of grams of CO2 emissions per 

actual loaded displacement tonne-nm (gCO2/displacement tonne-nm). 

The EnPI is an operational indicator of carbon emissions. An operational 

indicator means that the data is based on real-life operations on the open seas, 

as opposed to a technical indicator based on theoretical assumptions about 

ships’ emission profiles. 

While the IMO will use the AER metric (gCO2/dwt-nm) to measure ships’ carbon 

intensities, which is also an operational measure, there are some conceptual 

differences between the AER and MISC’s EnPI metric. 

The numerator of gCO2 emissions in the EnPI calculation is exactly the same as 

that used for the AER. However, the denominator used in the EnPI calculation is 

different to that of the AER. 

The EnPI’s denominator is based on the total actual loaded displacement 

tonnage of the vessel, multiplied by the nautical miles travelled. The total 

displacement tonnage is calculated as the sum of: 

 The light displacement tonnage (ldt), which is the weight of the ship when no 

cargoes, supplies, or ballast water is loaded on the ship, that is, the weight 

of only the steel and equipment on the ship, which remains fixed throughout 

the life of the vessel; plus 

 The actual cargo tonnes carried, which is the weight of the revenue-earning 

cargoes, as well as the supplies and ballast water that are actually loaded 

on the ship. Supplies include bunker fuel supplies, food and drinking water 

supplies, lubrication oil supplies, etc. that would be needed for the purposes 

of the voyage. Ballast water is needed to increase the weight and draught of 

the ship when there are no cargoes loaded on the vessel, in order to ensure 

vessel stability while sailing. The actual cargo tonnes carried is a certain 
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percentage of the design deadweight tonne (dwt) capacity of the vessel, and 

cannot exceed the maximum design dwt. 

Meanwhile, the AER’s denominator is based on the design maximum dwt of the 

ship, multiplied by the nautical miles travelled, regardless of how full or empty 

the ship’s actual loads are. The AER’s denominator excludes the ldt of the ship. 
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Figure 47: Carbon intensity of petroleum tanker fleet – based on MISC’s EnPI measure 

 
   SOURCE: MISC 

 
 

Figure 48: Carbon intensity of LNG tanker fleet – based on MISC’s EnPI measure 

 
   SOURCE: MISC 
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Figure 49: Tanker fleet CO2 intensity, EnPI (gCO2/displacement tonne-nm) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 
 

Figure 50: Petroleum tanker fleet CO2 intensity, EnPI (gCO2/displacement tonne-nm) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 
 

Figure 51: LNG tanker fleet CO2 intensity, EnPI (gCO2/displacement tonne-nm) 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

2016 2017 2018 2019 2020

gCO2/t-nm gCO2/t-nm gCO2/t-nm gCO2/t-nm gCO2/t-nm gCO2/t-nm Vs. 2016 gCO2/t-nm Vs. 2016

LNG tankers 10.45 10.01 9.65 8.73 8.54 9.82 -6.0% 8.54 -18.3%

Crude petroleum tankers 3.66 3.52 3.25 3.19 3.30 3.33 -9.0% 3.30 -9.8%

Clean petroleum tankers 9.69 10.23 9.16 8.83 9.23 9.59 -1.0% 9.23 -4.7%

Target 2020 Actual 2020

MISC's fleet groups

2016 2017 2018 2019 2020 2019 2020 2020 vs. 2016

Crude petroleum tankers 3.66 3.52 3.25 3.19 3.30 -1.8% 3.4% -9.8%

Clean petroleum tankers 9.69 10.23 9.16 8.83 9.23 -3.6% 4.5% -4.7%

Panamax

P-Max 5.83 5.07 5.76 6.07 13.6% 5.4% 4.1%

Shuttle tankers

DPST 6.48 5.66 6.38 5.97 12.7% -6.4% -7.9%

…of which, suezmax DPSTs built in 2020 4.34

VLCC

VLCC 1 2.87 2.70 3.00 2.75 11.1% -8.3% -4.2%

VLCC 2 2.39 2.48 2.64 2.57 6.5% -2.7% 7.5%

VLCC 3 2.20 2.40 2.41 9.1% 0.4%

Kasturi series 2.63 2.67 2.75 2.76 3.0% 0.4% 4.9%

Suezmax

Suez-1 3.66 3.37 3.42 3.72 1.5% 8.8% 1.6%

Suez-2 2.14 2.71 2.63

Aframax

T class 4.78 4.74 4.30 4.32 -9.3% 0.5% -9.6%

Kelana 6.11 5.44 5.82 5.51 7.0% -5.3% -9.8%

K class 4.54 4.24 4.17 4.23 -1.7% 1.4% -6.8%

Paramount 5.24 6.29 5.76 5.58 -8.4% -3.1% 6.5%

B class 4.71 3.77 3.24 3.33 -14.1% 2.8% -29.3%

B class 2 4.06 3.91 -3.7%

MCV 6.23 5.36 4.90 5.25 -8.6% 7.1% -15.7%

LR-2 3.37 3.95 3.72 17.2% -5.8%

Vessels built before 2016 3.66 3.40 -7.1%

Vessels built after 2016 2.96

EnPI (gCO2/displacement tonne-nm) Year-on-year change (%)

MISC's fleet groups

2016 2017 2018 2019 2020 2019 2020 2020 vs. 2016

All LNG tankers 10.45 10.01 9.65 8.73 8.54 -9.5% -2.2% -18.3%

Puteri 11.64 10.22 10.06 9.72 -1.6% -3.4% -16.5%

Aman 25.28 22.42 26.41 22.49 17.8% -14.8% -11.0%

Mid-size 13.28

Puteri Satu 11.03 10.97 10.10 9.85 -7.9% -2.5% -10.7%

Seri A 8.89 9.00 8.33 7.64 -7.4% -8.3% -14.1%

Seri B 9.22 8.79 8.10 7.97 -7.8% -1.6% -13.6%

Duel-fuel diesel electric (DFDE) 5.61 5.90 5.88 -0.3% 4.8%

Seri C 7.97 7.85 7.53 7.66 -4.1% 1.7% -3.9%

Vessels built before 2016 10.47 8.73 -16.6%

Vessels built after 2016 7.79 7.66 -1.7%

EnPI (gCO2/displacement tonne-nm) Year-on-year change (%)
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As such, it is not possible to directly compare MISC’s EnPI disclosures to the 

IMO’s required AER metric once the CII requirements come into force in 2023F.  

In our discussions with MISC, the company said the EnPI metric had been 

selected for use in conjunction with the launch of its ‘MISC Sustainability 

Strategy 2016-20’ five years ago, when it had set internal EnPI targets for its 

LNG, crude petroleum tanker, and clean product tanker fleets. As such, it 

continued to use the EnPI metric up to the conclusion of that strategy in 2020.  

We understand the basis for why MISC continued to use and disclose the EnPI 

metric up to 2020, but we urge MISC to revamp its carbon intensity disclosures 

in its Annual Report 2021 by using the AER metric in place of the EnPI, in order 

to facilitate comparisons with the incoming IMO CII requirements. MISC can also 

consider disclosing its EEOI metrics. 

As MISC’s Annual Report 2021 will not be publicly available until April 2022F, 

and in order to compare where MISC stands relative to the IMO’s CII 

requirements, we have had to convert the disclosed EnPI metric to the AER 

metric using certain assumptions that we have set out in detail in Appendix 2. 

This represents our best estimate as to MISC’s actual AER metrics. While we 

believe that MISC has internal records of its AER performance, these have not 

been publicly disclosed, forcing us to make best estimates based on the EnPI 

disclosures. 

 

(D) NOx and SOx 

MISC discloses its operational NOx and SOx emissions, as shown in the table 

below. The absolute SOx emissions, as well as the SOx intensity, declined 

substantially in 2020 as a result of the implementation of IMO 2020 regulations 

from 1 January 2020 which limited the sulphur content in bunker fuels to not 

more than 0.5%, from the earlier limit of 3.5%. MISC’s increasing use of LNG as 

bunker fuel has also reduced its SOx emissions. MISC has a continuing 

requirement to ensure that the sulphur content in its ships’ emissions keeps to 

the prescribed limit. 

MISC’s operational NOx emissions have also declined for two consecutive years 

in 2019 and 2020. This was due to ongoing delivery of newbuildings that are 

equipped with marine diesel engines that have lower NOx emission profiles, as 

well as the disposal of older vessels with higher emissions. The notable ships in 

MISC’s fleet that have very low NOx emissions include its five Seri C LNG 

vessels which are equipped with Selective Catalytic Reduction (SCR) systems, 

and its two LNG dual-fuelled aframax vessels that have “lean homogeneous 

combustion engine characteristics when on gas mode”. The IMO imposes 

technical NOx emissions requirements on new engines based on the date of 

ships’ deliveries, but does not impose any continuing operational requirements 

after the ships are delivered and enter into operations.  
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Figure 52: NOx and SOx emissions disclosures 

 
   SOURCE: MISC 

 

 

(E) Waste management 

Waste management for shipping operations is governed by the MARPOL 

convention. Waste is separated on board, with MISC ensuring that only waste 

that is permitted to be incinerated under MARPOL is duly disposed of in the 

shipboard incinerator, with recyclables sent to shore-reception facilities for 

onward recycling, and other waste duly disposed of at onshore facilities. 

MISC’s fleet garbage generation per vessel declined in 2020 vs. 2019, likely due 

to the 8% yoy decline in the tonne-nm transport work performed in 2020.  

Separately, hazardous waste generated from non-shipping sources, generated 

mainly from the offshore and marine projects at the shipyard owned by MISC’s 

66.5%-owned Malaysia Marine and Heavy Engineering (MMHE), fell significantly 

in 2020 due to “the use of non-hazardous and high-durability blasting materials 

on certain operations that allow for the repeated use of the material,” according 

to MISC. Meanwhile, for 2020, almost 100% of the hazardous waste produced 

from its shore operations was recycled, reused, or recovered.  
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Figure 53: Garbage generation from shipping declined in 2020 

 
   SOURCE: MISC 

 

 
 

Figure 54: Hazardous waste generation from non-shipping operations (mainly MMHE) also declined in 2020 

 
   SOURCE: MISC 
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(F) Disclosures on the management of environmental issues 

MISC disclosed that the operational management of environmental issues are 

governed by several frameworks, such as: 

 The Petronas Mandatory Control Framework (MCF); 

 ISO 14001 Environmental Management System standards, as applied to the 

operations of Eaglestar (MISC’s ship management subsidiary), MMHE 

(MISC’s fabrication yard and marine repair yard), and the Offshore Business 

Unit (owner and operator of floating production systems); 

 ISO 50001 Energy Management System standards, as applied to the 

operations of the LNG and petroleum tanker fleets; and 

 MISC group’s internal Group Environmental Minimum Standards, which 

makes prescriptive requirements in order to ensure that business units fully 

comply with environmental legislation. The six focus areas are Air Emissions 

Management, Hazardous Waste Management, Wastewater Management, 

Soil and Groundwater Management, Environmental Management of Projects, 

and Environmentally Hazardous Substances Management. 

On 1 January 2021, MISC’s Board of Directors established the Board 

Governance and Risk Committee (BGRC) to oversee risk management, 

governance, compliance and sustainability matters. The BGRC comprised four 

independent, non-executive directors, and had its inaugural meeting on 9 

February 2021. The BRGC has an oversight of all ESG matters. 

MISC disclosed that its vessels’ fuel consumption and activity data have been 

verified by a third party, i.e. DNV GL (a classification society), which has 

confirmed that its data were collected and reported in accordance with the 

methodology and processes set out in the ships’ SEEMP, as required by 

Regulation 22A of Annex VI of the International Convention for the Prevention of 

Pollution from Ships (MARPOL Annex VI). 

MISC said that for 2020, it had not been fined or penalised with respect to any 

ESG-related infringements. 

MISC disclosed that in 2020, it had invested RM164m on its “environmental 

protection initiatives” (including RM3.8m for “supporting the mitigation of climate 

change”), against RM23m spent in 2019. MISC did not elaborate on the details 

of the above spending. 

MISC is committed to recycling ships responsibly, including ensuring that the 

recycling is performed in a sustainable and environmentally-sensitive manner by 

seeing that the demolition yards follow industry best practices, including the 

Hong Kong International Convention for the Safe and Environmentally Sound 

Recycling of Ships 2009 (otherwise known as the Hong Kong Convention). 

MISC will implement an ESG Supply Chain assurance programme, and work 

with its suppliers to ensure that they are also engaging in good, sustainable 

practices. 

MMHE installed solar rooftop solutions at its West Yard in Pasir Gudang in 2019, 

and plans to install additional solar power capacity on seven buildings during 

2021. MMHE also replaced conventional fluorescent lights (CFL) with light-

emitting diode (LED) bulbs to reduce electricity usage. The energy savings will 

reduce MMHE’s Scope 2 emissions, which comprised 79% of its GHG 

emissions during 2020.  
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(G) Other disclosures 

MISC claimed that its sustainability-related disclosures have been guided by the: 

 Bursa Malaysia Sustainability Reporting Guide; 

 Global Reporting Initiative (GRI) Standards (Core Option); 

 Sustainability Accounting Standards Board (SASB) Standards; 

 Dow Jones Sustainability Index (DJSI); 

 Carbon Disclosure Project (CDP); and 

 Transition Pathway Initiative (TPI). 

MISC disclosed that in 2020, it had improved its scores on the FTSE4Good 

Index and the Dow Jones Sustainability Index, compared to 2019. MISC has 

been a constituent of the FTSE4Good Index for seven consecutive years, i.e. 

2014-20. 

In addition to the above, MISC also provides ESG disclosures to the ESG data 

providers and analysis companies such as the CDP, Transition Pathway 

Initiative (TPI), Vigeo Eiris (VE), Sustainalytics, and Morgan Stanley Capital 

International (MSCI). 

Meanwhile, MISC said that it refers to the recommendations of the Task Force 

on Climate-related Financial Disclosures (TCFD) to guide its reporting on climate 

issues. In 2021, MISC said it will implement the recommendations of the TCFD 

to guide its business strategy, and help it assess risks, in light of climate change 

risks and its decarbonisation goals, and aims to be “fully TCFD compliant by 

2023F”. MISC has also in 2021 committed to participate in the Carbon 

Disclosure Project (CDP) as part of its efforts to “fulfil our commitment to 

environmental transparency and ascertain our baseline disclosure level”. 

MISC claimed that its sustainability agenda is aligned to 11 of the United Nations’ 

17 Sustainable Development Goals (UNSDG). The 11 UNSDG goals which 

MISC is aligned to are: 

 UNSDG Goal 3: Good Health and Wellbeing 

 UNSDG Goal 4: Quality Education 

 UNSDG Goal 5: Gender Equality 

 UNSDG Goal 8: Decent Work and Economic Growth 

 UNSDG Goal 9: Industry Innovation and Infrastructure 

 UNSDG Goal 10: Reduced Inequality 

 UNSDG Goal 12: Responsible Consumption and Production 

 UNSDG Goal 13: Climate Action 

 UNSDG Goal 14: Life Below Water 

 UNSDG Goal 16: Peace, Justice and Strong Institutions 

 UNSDG Goal 17: Partnerships for the Goals 
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What other shipping companies disclose   

Maersk 

Maersk, the world’s preeminent container shipping company, discloses its 

absolute Scope 1, Scope 2, and Scope 3 GHG emissions, each separated from 

the other. By comparison, MISC discloses a combined measure of Scope 1 and 

Scope 2 GHG emissions, but excludes Scope 3 emissions. MISC may want to 

consider measuring and disclosing Scope 3 emissions in the future.  

In terms of carbon intensity, Maersk discloses the average EEOI metric for its 

entire fleet, which is a demand-based measure. The EEOI metric is the best 

metric to use for measuring carbon intensity, but the downside is that it cannot 

be directly compared to the IMO’s choice of the supply-based AER measure that 

will be used to implement the CII requirements from 1 January 2023F onwards. 

By contrast, MISC discloses the EnPI metric. 

Maersk also discloses the absolute volumes of fuels consumed, which MISC 

does not disclose. However, we think that this is best juxtaposed against the 

volume of cargo work, which Maersk does not disclose. 

Maersk disclosed in its Annual Report 2020 that it had already achieved a 

cumulative EEOI reduction of 46.3% in 2020 relative to the 2008 baseline, and 

that it targets to reduce the EEOI metric by a cumulative 60% by 2030F, which is 

in excess of the IMO target of a 40% reduction in carbon intensity by 2030F. By 

contrast, MISC has said that it was reviewing its forward carbon intensity targets, 

but is not yet in a position to disclose what those targets will be. 
 

Figure 55: AP Moller-Maersk’s ESG data overview 2020 

 
   SOURCE: MAERSK 
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Figure 56: AP Moller-Maersk’s GHG targets 

 
   SOURCE: MAERSK 

 

 

Pacific Basin 

Pacific Basin (PB) is a Hong Kong-based dry bulk owner and operator. PB 

discloses the volume of transport work done in terms of tonnes of cargoes 

carried, but not in terms of tonne nautical miles, which would have been more 

useful. Up to Annual Report 2019, MISC disclosed its transport work done in 

terms of tonne-nm, but stopped doing so in Annual Report 2020. We urge MISC 

to resume disclosures. 

PB discloses the average EEOI demand-based measure of carbon intensity for 

its entire fleet, absolute tonnes of Scope 1, Scope 2 and Scope 3 emissions, and 

volumes of fuel consumed, similar to Maersk. MISC does not disclose Scope 3 

emissions. In addition, PB discloses the intensity of its SOx and NOx emissions, 

which is also disclosed by MISC. 

Neither Maersk nor PB disclose the EEOI breakdowns for their different vessel 

groups. Without more detailed disclosures, analysts are unable to compare their 

respective EEOI disclosures to the incoming CII regulations, because CII 

requirements are size-specific and the carbon intensity requirements are 

inversely related to vessel size. 

MISC’s more-granular disclosures of the EnPI metrics for the different vessel 

categories, and split again between the LNG and petroleum tanker fleet, are 

significantly more superior, and enable us to compare MISC’s disclosures to the 

incoming CII regulations, after deriving estimates of the AER-e metric from the 

disclosed EnPI metric. 
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Figure 57: Pacific Basin’s ESG data overview 2020 

 
   SOURCE: PACIFIC BASIN 
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Teekay Tankers 

Teekay Tankers discloses the EEOI and AER metrics for its aframax and 

suezmax tankers separately, but does not disclose a lot of other additional 

information disclosed by Maersk, Pacific Basin, or MISC. We find the level of 

detail wanting. 
 

Figure 58: Teekay Tankers  

  
   SOURCE: TEEKAY TANKERS 
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TWO RISKS TO MISC FROM DECARBONISATION 

Risk #1: Risk of not meeting carbon reduction targets for 
shipping fleet   

The first risk is that of being compelled to improve the carbon emissions profile 

of its shipping assets, which is being tackled by ongoing IMO regulations on 

EEXI and CII. Failure to reduce the carbon emissions of its shipping fleet to 

levels required by the IMO may render certain vessels untradeable by 2024F at 

the soonest.  

Decarbonisation may also require MISC to spend more capex on fuel-saving 

installations on its vessels, such as the propeller boss cap fins that it has 

installed on some of its existing ships. New ships may also cost more; for 

example, installing LNG dual-fuel capabilities cost more money. Some 

shipowners have also prepared their newbuildings to be ‘ammonia-ready’, which 

also increases the capex costs. 

In the future, a carbon tax may be imposed by the EU or the IMO, or other 

countries or other trading blocks or regulators; this may be economically punitive 

to MISC, which may force MISC to further improve its emissions profile, retire 

the energy-inefficient vessels, and switch to vessels which are capable of 

burning zero- or low-carbon fuels. 

MISC’s access to bank finance may also be negatively affected in the future if 

it is not perceived to be moving fast enough on its decarbonisation journey. 

Twenty-seven global financial institutions (as listed below) have signed up to the 

‘Poseidon Principles’, first launched on 18 June 2019, which is a framework for 

integrating climate considerations into lending decisions, in order to promote the 

shipping industry’s decarbonisation. Signatories will measure the carbon 

intensity of their shipping portfolios on an annual basis and assess progress 

towards established decarbonisation trajectories, and will include as a debt 

covenant in lending contracts, the provision of necessary information by the 

client to the financial institution to calculate carbon intensity and climate 

alignment. This means that signatory financial institutions may avoid financing 

conventional shipping assets that do not have the latest fuel-efficient 

technologies or carbon emissions mitigation features. Conversely, signatories 

may welcome the opportunity to finance shipping assets that have LNG dual-fuel 

propulsion capabilities, vessels that ship fuels that have lower carbon intensities 

or do not contain any carbon (e.g. LNG, methanol, ammonia, or hydrogen), and 

to finance the development of future zero-carbon vessels, including ‘ammonia-

ready’ vessels. 
 

Figure 59: Signatories to the ‘Poseidon Principles’  

 
   SOURCE: POSEIDON PRINCIPLES 

 

 

No Financial institution No Financial institution

1 ABN-Amro 15 Finnvera

2 Amsterdam Trade Bank 16 ING

3 BNP Paribas 17 MUFG Bank

4 Bpifrance Assurance Export 18 Nordea Bank

5 Crédit Industriel et Commercial (CIC) 19 SEB

6 Citi 20 Shinsei Bank

7 Credit Agricole 21 Société Générale

8 Credit Suisse 22 SpareBank 1 SR-Bank

9 Danish Ship Finance 23 Sparebanken Vest

10 Danske Bank 24 Standard Chartered Bank

11 Development Bank of Japan (DBJ) 25 Sumitomo Mitsui Banking Corporation

12 DNB 26 Sumitomo Mitsui Finance & Leasing 

13 DVB Bank SE 27 Sumitomo Mitsui Trust Bank

14 Export Credit Norway
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Risk #2: Risk of structural decline in oil consumption due to 
the energy transition   

The second risk is the existential risk that MISC may eventually see substantial 

business volume contraction as a result of the energy transition from fossil fuels 

to renewable energies. MISC is a transporter of fossil fuels, be it LNG, crude oil, 

or refined oil products, and is also an owner of FPSO and FSO assets that are 

positioned at offshore oil and gas fields.  

MISC is also the 66.5% shareholder of MMHE, which is involved in the 

fabrication of offshore oil and gas structures, conversion of tanker vessels into 

FSOs/FPSOs, and maintenance and dry-docking of shipping vessels, 

FSOs/FPSOs, and oil drilling rigs.  

All of MISC’s shipping, offshore and heavy engineering activities are likely to be 

negatively affected by the energy transition, in our view. 
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STEPS NEEDED TO PROTECT MISC’S FUTURE 

Steps that MISC has taken to improve its ‘E’ credentials   

LNG dual-fuelled vessels and eco vessels 

MISC has ordered several LNG dual-fuelled vessels, which are capable of 

burning both conventional fuels and LNG. LNG as a bunker fuel can reduce 

carbon emissions by 20-25% relative to the use of conventional marine fuel oil. 

This is an important intermediate or transitory step towards even greater 

reductions in carbon emissions in the future, mainly because zero- or low-carbon 

fuels are not currently available in commercially-viable quantities. 

MISC claims that the two LNG dual-fuelled VLCCs that are to be delivered to it 

in 1Q22F will emit 20% less CO2 than conventional vessels, 85% less NOx, 

99% less SOx, and 99% fewer fine particulate matter. 

MISC’s two LNG dual-fuelled DPSTs delivered in February 2020 “emit 40-48% 

less carbon than equivalent vessels built in 2008… emit 85% less SOx, 98% 

less NOx, 98% less particulate matter and 93% less black carbon particulates 

than DPSTs burning conventional fuel”. 

Meanwhile, its five ‘eco-friendly’ DPSTs delivered between May 2020 and 

January 2021, i.e. the Eagle Petrolina, Eagle Paulinia, Eagle Paraiso, Eagle 

Passos, and Eagle Pilar, are equipped with “navigation decision support 

systems with route optimisation features, an energy efficiency management 

system with trim optimisation, and a ship performance monitoring system”. With 

route optimisation features, this means that the ships are more energy efficient 

as they are able to plan their routes for a shorter journey. Meanwhile, the trim of 

a ship “describes its floating position in length direction, namely if the bow [front] 

or the aft [back] of the ship is deeper submerged into the water. The trim can 

have a significant impact on a vessel’s energy demand for propulsion during 

sailing,” according to container shipping company Hapag-Lloyd. MISC’s trim 

optimisation for the five DPSTs noted above means that their fuel consumption 

is minimised during their voyages, and so will their CO2 emissions even though 

they are not LNG dual-fuelled. 

Separately, MISC disclosed that it had incorporated green technologies into 

some of its ships, such as Propeller Boss Can Fin (an energy-saving device 

attached to the propeller of a vessel) and advanced hull coating (to reduce water 

drag during sailing), but did not explicitly disclosed which of its ships have had 

these green technologies installed or fitted.  

During 2019, 30 vessels were fitted with the Propeller Boss Can Fin, and an 

additional two vessels were fitted in 2020; according to MISC, “refinements in 

the vessel’s fin shape and height resulted in enhanced propeller thrust and 

reduced torque, which should lead to fuel savings of 2-5%”. 

Advanced hull coatings, or anti-fouling paint, can reduce carbon emissions by 4-

6% against vessels that do not have such coatings, according to MISC. During 

2019, 11 vessels were painted with anti-fouling paint; no additional vessels were 

painted during 2020. At the MEPC 76 meetings in June 2021, the IMO decided 

that anti-fouling systems that contain the chemical cybutryne would be prohibited 

from 1 January 2023F as it may leach into the surrounding waters and cause 

harm to aquatic life. Ships that have anti-fouling systems with cybutryne must 

remove them or apply a sealant to prevent leaching, in the next 5-year special 

survey after 1 January 2023F. Some of MISC’s vessels coated with anti-fouling 

systems may be affected. 
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Figure 60: MISC has taken delivery of, or ordered, LNG dual-fuelled vessels that emit less CO2 than conventional vessels propelled 

by fuel oil 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS, CLARKSONS 

 

 

The VLEC and LBV tanker vessels 

During 2020, MISC contracted to acquire six very large ethane carriers (VLECs) 

and became the commercial operator and ship manager of an LNG bunkering 

vessel (LBV). This LBV is owned by Avenir LNG and chartered to Petronas LNG 

Sdn Bhd for a period of three years. 

MISC will explore opportunities to build its presence in the LNG bunkering space. 

MISC expects that demand for LNG as a marine fuel for international shipping 

will reach nearly 30bn cbm by 2030F, coming from c.4% of the global fleet and 

accounting for 10% of international bunker sales. 

 

‘The Castor Initiative’ 

MISC had also joined forces with its shipping peers via the Global Maritime 

Forum (GMF) to be a member of the ‘Getting to Zero Coalition’, which is a 

partnership between GMF, the Friends of Ocean Action, and the World 

Economic Forum.  

Through these networks, MISC formed a Joint Development Project in January 

2020 with Samsung Heavy Industries (SHI), Lloyd’s Register (LR), and MAN 

Energy Solutions to develop a commercially-viable zero-emission vessel (ZEV) 

by 2030F. The coalition was further expanded in February 2021 with two new 

partners, the Maritime and Port Authority of Singapore (MPA) and Yara 

International ASA. This six-partner coalition is now renamed as ‘The Castor 

Initiative’, and is working towards designing, building and operating an 

ammonia-fuelled vessel.  

Within ‘The Castor Initiative’, MISC will be the future owner and operator of the 

ammonia-fuelled vessel, with SHI as the builder of the vessel working together 

with LR as the classification society to approve the design of the vessel, and 

with MAN as the engine provider. Meanwhile, the MPA will contribute feedback 

towards safe port operations and safe bunkering of the ammonia-fuelled vessel, 

while Yara, as the world’s largest ammonia producer, can help members of ‘The 

Castor Initiative’ to better understand the properties of ammonia. 

No Name Size (dwt) Size (cbm) Built Charterer Engine type Propulsion fuel Builder

Very Large Crude Carriers (VLCC)

1 Hull Number 2388 300,000 - Jan-22 TotalEnergies  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

2 Hull Number 2389 300,000 - Mar-22 TotalEnergies  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

3 Hull Number 5499 300,000 - 3Q23 Shell MAN two-stroke, duel-fuelled ME-GI  VLSFO, LNG Daewoo

4 Hull Number 5500 300,000 - 3Q23 Shell MAN two-stroke, duel-fuelled ME-GI  VLSFO, LNG Daewoo

5 Hull Number 5506 300,000 - 3Q23 Shell MAN two-stroke, duel-fuelled ME-GI  VLSFO, LNG Daewoo

Aframax vessels

1 Eagle Brasilia 113,000 - Jan-19 Unknown  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

2 Eagle Bintulu 113,000 - Feb-19 Unknown  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

Dynamic Positioning Shuttle Tankers (DPST)

1 Eagle Blane 125,000 - Feb-20 Equinor  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

2 Eagle Balder 125,000 - Feb-20 Equinor  WinGD two-stroke, duel-fuelled X-DF  VLSFO, LNG Samsung HI

Dynamic Positioning Shuttle Tankers (DPST) - 'Eco-friendly'

1 Eagle Petrolina 152,700 - May-20 Petrobras  WinGD two-stroke engine VLSFO Samsung HI

2 Eagle Paulinia 152,700 - Jul-20 Petrobras  WinGD two-stroke engine VLSFO Samsung HI

3 Eagle Paraiso 152,700 - Sep-20 Petrobras  WinGD two-stroke engine VLSFO Samsung HI

4 Eagle Passos 152,700 - Nov-20 Petrobras  WinGD two-stroke engine VLSFO Samsung HI

5 Eagle Pilar 152,700 - Jan-21 Shell  WinGD two-stroke engine VLSFO Samsung HI

Very Large Ethane Carriers (VLEC)

1 Seri Everest 59,704 98,000 Oct-20 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Samsung HI

2 Seri Emei 59,704 98,000 Dec-20 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Samsung HI

3 Seri Erlang 59,704 98,000 Jan-21 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Samsung HI

4 Seri Emperor 59,704 98,000 Jan-21 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Hyundai HI

5 Seri Elbert 59,704 98,000 Feb-21 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Hyundai HI

6 Seri Emory 59,704 98,000 Mar-21 Zhejiang Satellite MAN two-stroke, duel-fuelled ME-GI VLSFO, boil-off ethane Hyundai HI
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The goal of ‘The Castor Initiative’ is to commercialise an ammonia-fuelled ship 

by 2024. 

 

The ‘MISC Sustainability Strategy 2016-20’ 

In 2016, MISC formulated its ‘MISC Sustainability Strategy’, also named 

‘MISC2020’ that was implemented over 2016-20. This sustainability strategy 

comprised six sustainability pillars, namely customers, shareholders, 

environment, governance and business ethics, employees, and community.  

On the financial sustainability side, MISC’s two core goals for MISC2020 was (a) 

to reach a high level of sustainable income in order to remain resilient in tough 

times, and (b) to achieve a double-digit return on assets. MISC claimed to have 

achieved this, as 90% of its cash flow from operations during 2020 came from 

long-term secured income sources, while cash flow from operations divided by 

total assets was a double-digit percentage during 2019 and 2020. 

In 2017, MISC set its ‘Carbon Emissions Reduction Target’, which was to reduce 

its LNG fleet’s CO2 intensity by 6% relative to the 2016 base, with a 9% 

reduction target for the crude petroleum tanker fleet, and a 1% reduction target 

for the product tanker fleet. As noted on page 67, MISC had outperformed these 

internal targets. 

 

The ‘MISC Sustainability Strategy 2021-25’ 

In 2020, MISC developed the ‘Sustainability Strategy 2021-25’, which it said will 

“reinforce our ESG commitments for 2021 until 2025, with our climate 

commitments stretching further ahead into 2030 and 2050”. This sustainability 

strategy comprised five sustainability pillars, namely financial, environment, 

social, governance and stakeholder engagement. 

On the environment side, in the short term, we believe MISC will focus on 

complying with the IMO requirements on EEXI and CII that will come into effect 

from 2023F.  

In the longer term, MISC will take steps towards achieving IMO’s 2050F goal of 

cutting GHG emissions by 50% and reducing carbon intensity by 70%. This 

includes: 

 Progressively rejuvenating and renewing its fleet with lower-emission 

vessels,  

 Developing a zero-carbon emission vessel by 2030F, and  

 Increasing the mix of renewable energy used in its non-shipping operations. 

MISC is currently developing its carbon reduction targets to align itself with the 

IMO’s 2030F and 2050F aspirations. No details have been made public. 

MISC aspiration is to have a larger percentage of its operating fleet burning 

cleaner fuels, such as LNG, by 2025F. MISC also said it will attempt to operate a 

zero-carbon emission vessel by 2030F, which relates to ammonia-fuelled vessel 

under ‘The Castor Initiative’. 

MISC said that it will monitor its methane slip, which makes up 2% of its GHG 

emissions in 2020, and will consider technologies to mitigate that. 

As noted earlier, MISC will implement the recommendations of the Task Force 

on Climate-related Financial Disclosures (TCFD) and aims to be “fully TCFD 

compliant by 2023F”, and also participate in the Carbon Disclosure Project 

(CDP). 
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Avoiding the existential threat   

‘MISC 2050F’ 

MISC disclosed in its Annual Report 2020 that it will be working on a new 

roadmap called ‘MISC 2050F’, a 30-year journey to reimagine the economic and 

social role of MISC in a carbon-free future come year 2050F.  

No other details on what this new roadmap entails were disclosed so far, but we 

believe that MISC intends to remain focused on the shipping and transportation 

part of the energy value chain, rather than diversify into the ownership of 

renewable energy assets such as solar or wind farms.  

On 5 November 2020, MISC’s parent company Petronas announced its 

aspiration to achieve Net Zero Carbon Emissions by 2050F. From now 

onwards, Petronas “will continue to intensify its efforts toward reducing Scope 1 

and Scope 2 Green House Gas (GHG) emissions from its assets by delivering 

continuous improvements in operational excellence, and by deploying innovative 

operations and technologies”, and will also pursue investments in “nature-based 

solutions” as well as establish “greater accessibility to cleaner energy solutions”. 

MISC has not set a net zero target for 2050F, but we expect that it will have to 

align its goals to Petronas’s aspiration. 

In the intermediate period while zero- or low-carbon fuels are not yet widely 

available, MISC plans to tap into growth opportunities within the LNG space, 

including providing LNG bunkering services, and exploring business 

opportunities in the LNG-to-power (L2P) space, which involves utilising floating 

storage regasification units (FSRU) or floating storage units (FSU) as floating 

LNG facilities to supply LNG fuel to shore-side power plants. 

In our opinion, in the coming energy transition, MISC can explore the 

transportation of petrochemical raw materials and products, which will likely 

remain as relevant tomorrow as it is today; examples of petrochemical raw 

materials include naphtha, ethane, and LPG (propane and butane) which are 

regularly transported today. Petrochemical products such as ammonia and 

methanol, as well as hydrogen, may also be transported in greater volumes than 

at present, if these take off as the zero-carbon fuels of the future. 

MISC’s VLECs serve the petrochemical industry, which we expect to continue to 

be a growing source of demand for fossil fuels, even if demand for fossil fuels 

from road transport and electricity generation declines in the decades ahead. 

MMHE is exploring the fabrication of structures for the offshore wind farm market, 

in addition to its traditional work of fabricating oil and gas production structures. 

In late-2019, MMHE entered into a global collaboration agreement with 

Smulders Projects Belgium NV, a leading European offshore windfarm 

foundations and substations fabricator. Under this partnership, MMHE will 

provide services to fabricate and assemble offshore windfarms in Asia. During 

2020, MMHE and Smulders jointly participated in several bids for offshore 

windfarm projects in Taiwan and Japan. 
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VALUATION AND RECOMMENDATION 

Reiterate Add on expected improvements in tanker rates   

We reiterate our Add rating on MISC because we see some light at the end of 

the tunnel for the currently-low tanker freight rates, which we believe is the key 

rerating catalyst for MISC. First, OPEC+ agreed on 1 April 2021 to taper its 

collective production cuts by 0.6 mbpd in May, 0.7 mbpd in June, and 0.841 

mbpd in July, or a cumulative 2.141 mbpd over three months representing 2.3% 

of global oil production in February. With global OECD oil inventories likely back 

to their 2016-2020 averages from March 2021 onwards, OPEC+ has become 

more confident in raising production. Second, the IEA forecasts global oil 

demand to rise 4.8% hoh from 94.4 mbpd in 1H21F to 98.9 mbpd in 2H21F, 

which may require OPEC to increase its crude production by 10% hoh, 

benefitting tanker rates. Third, Iran has doubled its oil exports from 0.6 mbpd in 

Nov/Dec 2020 to 1.2-1.3 mbpd in 1Q21, and a potential deal between the US 

and Iran may see up to 2 mbpd of Iranian crude return to export markets. Last, 

floating tanker storage levels have almost returned to early-2020 levels prior to 

the outbreak of the Covid-19 pandemic, so the overhang from the release of 

tankers into the freight market is almost over. 

Furthermore, MISC has a stream of new incoming vessels to help it renew its 

fleet as it retires older vessels. Since the start of 2020, MISC has disposed of 3 x 

VLCCs and 3 x aframaxes (with more disposals likely to follow), but took delivery 

of 7 x shuttle tankers, with six more to be delivered by FY22F, and 5 x VLCCs to 

be delivered in FY22-23F. On the LNG side, 6 x VLECs were delivered recently, 

with 2 x LNG ships to be delivered in FY21F for charter to Diamond Gas and 2 x 

LNG ships to be delivered in FY23F for charter to ExxonMobil. The offshore 

division will see the Mero-3 FPSO commissioned by FY24F.  

 

Impact of upcoming IMO regulations on EEXI and CII   

The IMO regulations on EEXI and CII are expected to enter into force from 1 

January 2023F, 1½ years from today.  

 

Petroleum tanker fleet 

MISC’s petroleum tanker vessels will not be impacted very significantly in the 

beginning, based on our analysis. The impact for 2023F will be minimal, as none 

of MISC’s oil tankers will likely be rated ‘E’ in relation to the CII Rating Band, 

based on our calculations, only two vessel groups may have a ‘D’ rating, with at 

least 80% of MISC’s oil tankers by number of ships rated ‘C’ or better. As the 

Required CII is tightened over time, we expect that MISC will have to take action 

to improve its CO2 operational emissions profile by slowing down the sailing 

speeds of its less-efficient vessels, disposing its older, fuel-inefficient vessels, 

and renew its fleet with newer-generation LNG dual-fuelled ships.  

Interestingly, when we compare MISC’s petroleum tanker fleet to its peers in 

terms of carbon intensity, we discovered that the incoming CII regulations may 

place a relatively-heavier burden on MISC’s peers. MISC’s fortuitous competitive 

position may work to its benefit once the CII rules come into effect, because its 

competitors may have to slow down more of their ships than MISC. A drop in 

sailing speeds represents an effective decline in global petroleum tanker 

shipping capacity, which may boost tanker freight rates. The main beneficiaries 

of such a scenario would be shipowners such as MISC that would not have to 

slow down their vessels at all, or would not need to slow down their vessels by 

as much as the average of its peers. 
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LNG tanker fleet 

On the other hand, MISC’s traditional steam turbine LNG tanker vessels may 

see a more obvious negative economic impact from the incoming EEXI and CII 

rules from 2023F onwards. Our study on MISC’s LNG tanker Attained CII levels 

suggests that many of its LNG ships, which are ageing, may have to slow down 

sailing speeds after 2023F in order to be rated at least ‘C’.  

Assuming that MISC’s Attained CII levels of 2020 remain unchanged up to 

2023F, four of MISC’s fleet of 29 LNG tankers may be rated ‘E’ and hence will 

have to produce a corrective action plan to reduce carbon emissions in order to 

continue trading in 2024F, while 11 ships may be rated ‘D’. If no action is taken, 

the CII Ratings will become progressively worse as the Required CII levels are 

tightened. MISC may have no choice but to implement material curtailments of 

sailing speeds for its LNG tanker vessels. 

From a commercial perspective, time charterparty agreements typically specify 

the speeds at which the LNG ships are required to sail, and the charterparties 

may need to be revised to reflect the lower operational speeds post 1 January 

2023F. However, with slower speeds, the cost of shipping a cargo of LNG will 

increase if the daily charter rates remain unchanged. In order to maintain the 

cost of shipping on a per cbm basis, the charterer may wish to renegotiate the 

time charterparty with the aim of reducing the daily charter rate. There is the 

potential for this possible development to negatively affect MISC’s future time 

charter earnings from 2023F onwards.  

Based on the AER-e metrics of MISC’s LNG fleet in 2020, we think that average 

speed reductions of 10% in 2023F, rising to 25% in 2030F, will be 

necessary to bring the ships’ CII Ratings to the mid-point of the ‘C’ band, 

as noted on page 51.  

In order to keep the overall freight cost unchanged on a per cbm basis for a 

cargo of LNG, the average daily time charter rates may need to be 

correspondingly reduced by the average speed reduction. 

 

SOP valuation   

Our SOP-based target price of RM7.95 is largely based on the DCF value of 

MISC’s LNG and offshore businesses, but we have incorporated the value of 

MISC’s petroleum tanker business based on our expectation of the liquidation 

value of its petroleum tanker fleet by end-2021F. 

We have not factored in any impact from the incoming EEXI and CII regulations 

into our earnings estimates or target price for MISC, pending additional 

disclosures, clarification and confirmation from MISC on the following items, i.e.: 

1. Whether MISC’s LNG vessels will indeed need to slow down to achieve CII 

Ratings of ‘C’, as we believe will be necessary based on our analysis; 

2. By how much will the speeds need to slow down by; and 

3. Whether the long-term charterers of MISC’s LNG ships will demand for 

charter rate discounts to compensate for the slower speeds, if at all, which 

depends on the precise wordings of the time charterparty agreements. 

Any negative impact from the incoming EEXI and CII regulations will be 

concentrated on MISC’s existing portfolio of LNG vessels, which we have valued 

at a DCF of RM2.09/share.  

To quantify the downside risk from this: 

 Assuming a 15% cut to the DCF valuation of the above LNG fleet would lead 

to our SOP-based target price on MISC being lower by 31 sen, or 4%, from 

RM7.95 to RM7.64. 

 Assuming a 10% reduction in the average daily time charter rates for MISC’s 

legacy LNG tanker fleet in FY23F, our MISC group core earnings forecasts 

for FY23F may be reduced by RM59m, or 11% against our current forecast 

of RM556m. 
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We note, however, that this is not a foregone conclusion. Much depends on the 

terms and conditions in the underlying time charterparty contracts, and whether 

the charterers are entitled to demand charter rate discounts for slower speeds. 

 

Rerating catalysts and downside risks   

Potential re-rating catalysts include a recovery in tanker rates from 2H21F as 

OPEC+ has committed to increase its crude oil production by a cumulative 2 

mbpd over May-July 2021F. Meanwhile, the delivery of six VLECs between 

4Q20 and 2Q21F should help boost MISC’s LNG earnings, in our view. 

Downside risks include: 

 Potential for tanker rates to remain depressed in 3Q21F, as global oil 

demand may recover more slowly than expected due to the uneven path of 

global recovery from Covid-19; 

 Project execution risks for the ongoing FPSO Mero-3 project that MISC is 

currently constructing for Petrobras in the CIMC Raffles yard in Yantai, 

China, with the FPSO due for commissioning by early-2024F; 

 Potential for modest losses at MMHE to continue into the forecast period, 

due to the slow pace of new upstream oil and gas fabrication contract 

awards, and because MMHE may have bid very competitive prices for its 

contracts, leaving little room for execution error; 

 The accelerated pace of capex spending if MISC is to renew its fleet or to 

install energy-saving devices to keep up with the incoming IMO regulations 

on EEXI and CII from 2023F onwards; 

 The necessity for slower operational sailing speeds on all of its LNG tankers 

come 2023F onwards, which may have a negative impact on its long-term 

LNG time charter rates, as charterers may seek compensation for the fewer 

number of cargoes p.a. that they can deliver with any particular vessel; and 

 The requirement for some of MISC’s oil tanker vessels to slow down to meet 

CII regulations, although this may be offset by possibly higher market freight 

rates if MISC’s peers have to slow down their vessels comparatively more. 
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Figure 61: MISC's SOP and target price, end-2021F 

 
   SOURCES: CGS-CIMB RESEARCH ESTIMATES, COMPANY REPORTS 

 

 
 

Figure 62: MISC's revenue, PBT and net profit (US$ m) by division 

 
   SOURCES: CGS-CIMB RESEARCH ESTIMATES, COMPANY REPORTS 

 

 

Current portfolio of assets Value (US$ m) Value (RM m) Per share (RM) Notes

1 LNG business 4,129.7 16,518.9 3.70

- Existing LNG carriers 2,326.9 9,307.7 2.09 DCF, WACC 5.7% on 27 LNG vessels; Year 1 WACC of 4.2% on five 

newer LNG ships rising to Ke of 6.6% in Year 13

- FSU Lekas (x 2) 360.2 1,440.9 0.32 Estimated finance lease receivable on the two FSU Lekas vessels

- MISC-Mitsubishi JV 116.6 466.4 0.10 Assume 25.5% stake for two 174,000 cbm LNG vessels to be 

delivered in 2021F

- MISC-Avenir JV 27.5 109.9 0.02 51% stake for one 7,500 cbm LNG bunkering vessel to be delivered in 

1Q20F

- ExxonMobil charter 313.2 1,252.7 0.28 100% stake for two LNG vessels to be delivered in 1Q23F

- VLEC tankers 985.3 3,941.4 0.88 DCF on 6 VLEC tankers

2 Offshore business 3,308.7 13,234.8 2.96

- Traditional assets 317.4 1,269.6 0.28 DCF, WACC 6.1% on six offshore assets

- FPSO Cendor 242.1 968.3 0.22 Estimated finance lease receivable

- FPS Gumusut 1,677.3 6,709.1 1.50 Estimated finance lease receivable

- FSO Benchamas 2 37.3 149.2 0.03 Estimated finance lease receivable

- FSO Mekar Bergading 101.4 405.5 0.09 Estimated finance lease receivable

- FSO Idemitsu 15.7 62.9 0.01 Estimated finance lease receivable

- Other offshore JV net assets 97.7 390.9 0.09 Estimated finance lease receivable

- FPSO Mero-3 819.8 3,279.2 0.73 DCF, Ke 9.5% on US$2bn capex, project IRR of c.10% over 22 years 

contract period

3 Tanker shipping business 4,021.9 16,087.8 3.60

- Petroleum tankers 1,633.4 6,533.5 1.46 Expected end-2021F values; 20% higher than Dec 2020 values

- Petroleum tankers under 

construction

188.3 753.1 0.17 Capex to be spent in 2020-2021F that is not reflected in fleet value

- Shuttle tankers 2,200.3 8,801.1 1.97 DCF, WACC 7.1% on 17 shuttle tankers

4 Heavy Engineering 135.7 542.6 0.12 66.5% stake, based on price of RM0.51/share

5 Other fixed assets 539.6 2,158.5 0.48 Book value as at 31 December 2021F

6 Net cash/(debt) -2,934.8 -11,739.2 -2.63 Forecast as at 31 December 2021F

7 Other net assets/(liabilities) -324.4 -1,297.7 -0.29

SOP of current asset portfolio 8,876.4 35,505.7 7.95

2018 2019 2020 2021F 2022F 2023F

Revenue (US$ m) 2,176.4 2,163.6 2,237.4 2,851.4 3,161.8 3,087.7

LNG 581.5 623.3 631.3 756.4 751.5 770.3

AET 1,069.1 1,039.2 919.5 797.3 881.6 992.3

Offshore subsidiaries 296.4 262.3 306.6 906.0 1,117.4 893.4

Heavy engineering 241.5 243.8 373.0 391.7 411.2 431.8

Liner 0.0 0.0 0.0 0.0 0.0 0.0

Others -12.1 -5.0 7.0 0.0 0.0 0.0

Profit before tax and one-offs  

(US$ m)

342.0 410.1 486.9 537.9 607.6 580.2

LNG 203.2 251.7 249.5 320.3 313.0 315.3

AET -41.8 37.7 81.7 15.9 44.1 79.4

Offshore (including JVs) ^ 168.7 126.6 190.9 235.1 256.5 191.2

- Offshore subsidiaries 99.5 77.0 87.6 182.5 214.9 171.8

- Offshore associates 69.2 49.6 103.3 52.6 41.6 19.4

Heavy engineering (MMHE) * -30.1 -9.5 -24.8 -23.5 4.1 4.3

Liner 0.0 0.0 0.0 0.0 0.0 0.0

Others 41.9 3.5 -10.5 -10.0 -10.0 -10.0

Core PBT margin (%) 15.7% 19.0% 21.8% 18.9% 19.2% 18.8%

LNG 34.9% 40.4% 39.5% 42.3% 41.6% 40.9%

AET -3.9% 3.6% 8.9% 2.0% 5.0% 8.0%

Offshore subsidiaries 33.6% 29.3% 28.6% 20.1% 19.2% 19.2%

Heavy engineering (MMHE) * -12.5% -3.9% -6.6% -6.0% 1.0% 1.0%

* PBT prior to 33.5% minority interest

 ̂Offshore JVs include FPSO Espirito Santo (49%), FPSO Ruby II (40%), FPSO Kikeh (51%), and FSO Orkid 

(51%).
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Where MISC sits on historical valuation ranges   

Our target price of RM7.95 implies a historical P/BV multiple of 1.06x, based on 

its end-March 2021 BVPS of RM7.49, which is slightly higher than the P/BV 

mean since 2012 of 0.97x. MISC’s share price of RM6.76 (as at 2 July 2021) 

implies a 12-month forward P/BV multiple of 0.89x based on Bloomberg 

consensus, which is slightly higher than 1 standard deviation below the P/BV 

mean since 2012 of 0.82x. 

MISC traded at a trough 12-month forward P/BV of 0.68x in October 2018 when 

12-month forward ROE expectations (based on Bloomberg consensus) dropped 

to about 5%. Since May 2020, MISC’s forward P/BV multiples have weakened 

despite rising Bloomberg consensus ROE expectations, which is a bullish 

divergence that we expect to eventually close when tanker market conditions 

improve. Bloomberg consensus 12-month forward ROE expectations currently 

stand at 6%; we are forecasting a higher ROE of 6.7% for FY21F as we think the 

tanker markets could rebound in 2H21F. 
 

Figure 63: MISC P/E - 12-month forward (x) - based on Bloomberg consensus 

 
   SOURCES: CGS-CIMB RESEARCH, BLOOMBERG 

 

 
 

Figure 64: MISC P/BV (x) and ROE (%) - 12-month forward - based on Bloomberg consensus 

 
   SOURCES: CGS-CIMB RESEARCH, BLOOMBERG 
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Figure 65: MISC EV/EBITDA - 12-month forward (x) - based on Bloomberg consensus 

 
   SOURCES: CGS-CIMB RESEARCH, BLOOMBERG 

 

 

Sector comparison table   
 

Figure 66: Sector Comparisons 

 
   SOURCES: CGS-CIMB RESEARCH ESTIMATES, BLOOMBERG, COMPANY REPORTS; DATA AS AT 2 JULY 2021; NON-RATED COMPANIES' ESTIMATES ARE BASED ON BLOOMBERG 

CONSENSUS ESTIMATES (NR COMPANIES SHOW REPORTED NET PROFIT) 
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Price
Target 

Price

CY21F CY22F CY21F CY22F CY21F CY22F CY21F CY22F CY21F CY22F

MISC Bhd MISC MK Add RM6.76 RM7.95 7,249 13.8 12.5 4.9% 0.9 0.9 6.5% 7.0% 9.4 8.5 5.1% 5.1%

Crude tanker stocks

Euronav EURN US Not Rated US$9.35 n.a. 2,057 na 12.6 -20.6% 0.9 0.9 -6.7% 6.9% 12.2 5.2 12.7% 12.7%

DHT Holdings DHT US Not Rated US$6.57 n.a. 1,127 65.0 8.8 -16.2% 1.0 1.0 1.6% 11.1% 8.6 4.8 12.6% 12.6%

Frontline FRO US Not Rated US$8.93 n.a. 1,765 24.7 6.5 -9.8% 1.0 1.0 4.4% 15.5% 13.9 7.7 11.1% 11.1%

Hunter Group HUNT NO Not Rated Nok3.26 n.a. 218 12.6 10.2 -6.0% 1.0 0.9 7.0% 9.3% 10.2 6.5 38.0% 38.0%

Okeasnis Eco Tankers OET NO Not Rated Nok92.70 n.a. 354 7.3 3.6 4.7% 1.0 0.9 12.8% 26.3% 7.7 5.8 6.8% 6.8%

Product tanker stocks

Scorpio Tankers STNG US Not Rated US$21.42 n.a. 1,250 na 10.6 4.0% 0.7 0.7 -2.7% 6.2% 12.1 7.1 1.9% 1.9%

American Shipping Co AMSC NO Not Rated Nok31.50 n.a. 222 9.8 9.5 26.7% 1.4 1.5 14.9% 15.1% 8.3 7.9 10.9% 10.9%

Ardmore Shipping Corp ASC US Not Rated US$4.16 n.a. 139 na 14.4 -9.1% 0.4 0.4 -4.8% 2.7% 11.7 5.3 0.0% 0.0%

Concordia Maritime AB CCORB SS Not Rated Sek8.46 n.a. 47 na 99.0 na 0.6 0.6 -30.8% 0.6% 45.1 7.9 0.0% 0.0%

d'Amico International 

Shipping

DIS IM Not Rated €0.10 n.a. 150 na 6.5 -0.3% 0.3 0.3 -5.9% 4.6% 8.5 5.3 0.0% 0.0%

TORM Plc TRMD US Not Rated US$8.63 n.a. 672 na 5.7 -1.6% 0.7 0.6 0.0% 11.6% 8.2 3.8 7.8% 7.8%

Chemical tanker stocks

Odfjell ODF NO Not Rated Nok32.30 n.a. 322 -96.4 5.6 na 0.5 0.5 -0.5% 8.7% 6.1 4.8 0.5% 0.5%

Stolt-Nielsen SNI NO Not Rated Nok129.00 n.a. 961 13.8 6.8 50.4% 0.5 0.5 4.3% 7.4% 6.3 5.4 3.0% 3.0%

LNG tanker stocks

Golar LNG GLNG US Not Rated US$13.79 n.a. 1,516 77.8 62.3 na 0.8 0.8 1.2% 1.3% 12.9 12.9 0.2% 0.2%

Teekay LNG TGP US Not Rated US$15.26 n.a. 1,328 5.9 5.9 40.4% 0.6 0.7 13.2% 11.2% 6.6 6.4 6.7% 6.7%

Qatar Gas Transport 

(Nakilat)

QGTS QD Not Rated QAR3.05 n.a. 4,559 12.7 11.8 8.6% 2.3 2.0 18.3% 18.2% 10.7 10.0 3.7% 3.7%

Average of tanker group 21.6 10.0 3.1% 0.9 0.9 4.4% 9.0% 9.5 7.3 6.1% 6.1%

Diversified shipping stocks

Kawasaki Kisen Kaisha 9107 JP Not Rated ¥3,790 n.a. 3,201 4.7 2.2 na 1.9 0.9 53.0% 56.5% 33.5 13.5 0.0% 0.0%

Mitsui OSK Lines 9104 JP Not Rated ¥5,180 n.a. 5,618 9.0 3.0 47.2% 1.1 0.8 13.0% 30.4% 18.2 13.0 2.1% 2.1%

Nippon Yusen KK 9101 JP Not Rated ¥5,510 n.a. 8,425 9.1 3.3 51.1% 1.7 1.1 20.3% 40.4% 10.7 8.8 2.5% 2.5%

COSCO Shipping 

Energy Transportation

1138 HK Not Rated HK$3.63 n.a. 4,001 10.4 6.5 -7.4% 0.4 0.4 4.0% 6.0% 5.2 4.7 4.4% 4.4%

Average of diversified group 8.0 3.1 43.0% 1.1 0.8 15.4% 30.0% 12.2 9.2 2.2% 2.2%

FPSO stocks

Bumi Armada BAB MK Hold RM0.46 RM0.48 646 6.0 6.2 2.7% 0.7 0.7 13.1% 11.4% 7.2 6.4 0.0% 0.0%

Yinson Holdings Bhd YNS MK Add RM5.07 RM6.18 1,298 13.0 17.4 14.0% 1.3 1.4 10.9% 7.9% 8.0 9.6 1.2% 1.2%

SBM Offshore SBMO NA Not Rated €12.99 n.a. 2,903 22.8 20.7 -20.0% 1.7 1.7 6.5% 8.4% 8.6 8.8 4.6% 4.6%

BW Offshore BWO NO Not Rated Nok31.56 n.a. 678 3.3 4.6 846.2% 0.7 0.6 21.6% 13.4% 3.7 3.6 7.7% 7.7%

MODEC Inc 6269 JT Not Rated ¥2,055 n.a. 1,042 10.5 6.9 na 1.1 0.9 10.9% 14.4% 19.3 7.5 2.4% 2.4%

Average of FPSO group 10.3 10.7 22.9% 1.2 1.1 11.4% 10.9% 7.5 7.4 3.4% 3.4%

Average (all) 11.8 5.4 18.7% 1.0 0.9 9.1% 17.5% 10.0 7.9 4.2% 4.2%
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ROE (%)
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APPENDIX 1: PETROLEUM AND LNG TANKER 
MARKET INFORMATION 

Petroleum tanker   
  

Figure 67: VLCC crude tanker spot TCE rates (US$/day) Figure 68: VLCC crude tanker time charter rates (US$/day) 

  
   SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES    SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES 

  

 
  

Figure 69: Suezmax crude tanker spot TCE rates (US$/day) Figure 70: Suezmax crude tanker time charter rates (US$/day) 

  
   SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES    SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES 
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Figure 71: Aframax crude tanker spot TCE rates (US$/day) Figure 72: Aframax crude tanker time charter rates (US$/day) 

  
   SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES    SOURCES: CGS-CIMB RESEARCH, CLARKSON RESEARCH SERVICES 

  

 
  

Figure 73: Floating crude oil storage (000 barrels) Figure 74: Floating crude oil storage (number of vessels) 

  
   SOURCES: CGS-CIMB RESEARCH, CLARKSONS    SOURCES: CGS-CIMB RESEARCH, CLARKSONS 

  

 

LNG tanker   
  

Figure 75: LNG spot rates (US$/day) Figure 76: LNG 1-year time charter rates (US$/day) 

  
   SOURCES: CGS-CIMB RESEARCH, CLARKSONS    SOURCES: CGS-CIMB RESEARCH, CLARKSONS 
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APPENDIX 2: CONVERSION OF MISC’S ENPI TO THE 
AER-EQUIVALENT METRIC 

How we convert EnPI data to AER-equivalent data   

MISC’s disclosed EnPI data for its petroleum and LNG tanker fleets cannot be 

compared to the IMO’s AER metric which will be used to evaluate compliance 

with its CII requirements come 2023F, due to the difference in the denominator. 

As such, we have applied some assumptions to convert MISC’s EnPI data to an 

AER-equivalent (AER-e) metric. 

EnPI is expressed in terms of grams of CO2 emissions per actual loaded 

displacement tonne-nm (gCO2/displacement tonne-nm). 

However, the AER is measured in terms of grams of CO2 emissions per design 

dwt-nm of the ship (gCO2/dwt-nm). 
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To convert EnPI to AER, we make the following assumptions. 

1. Half of voyages are laden and half are ballast 

We assume that half of the LNG tanker and petroleum tanker journeys in total 

nautical mile (nm) terms are laden voyages (sailing from origin to destination 

port), and the remaining 50% are ballast voyages (i.e. sailing without cargo from 

the destination port back to the point of origin). We believe this is a generally-

valid assumption, as LNG laden voyages from Bintulu to Japan sail back to 

Bintulu without carrying anything on the return journey. Tanker journeys are also 

one-way in nature, for instance, aframax crude cargoes exported from the US 

Gulf of Mexico to Europe may return back to the US without cargoes. VLCC 

cargoes exported from the Middle East to the Far East also generally return to 

the Middle East without cargoes. 

2. On laden journeys, ships utilise an average of 95% of the ship’s design 

dwt 

Our presumption is that as vessels depart the port of origin, the dwt will be filled 

up to the maximum with cargoes as well as supplies such as bunker fuel, 

freshwater, food, and other supplies, but as the laden vessels arrive in the 

destination port, they will be lighter as the bunker fuel would have been 

consumed and other waste products incinerated on the shipboard incinerator or 

otherwise disposed into the open seas after treatment. We have assumed that a 

ship on a laden journey will fill its design dwt by an average of 95% load. 

3. On ballast journeys, ships fill up their ballast tanks to 100% and use 5-

10% of its design dwt for the carriage of supplies 

We assume that for the purposes of ensuring ship stability, that ballast tanks will 

be filled up to its maximum capacity with seawater supplies, and that an 

additional 5-10% of its design dwt for the carriage of supplies like bunker fuel, 

fresh drinking water, etc. LNG ships on laden journeys would use part of the 

boil-off gas for propulsion (as LNG cargoes evaporate over time) but on ballast 

journeys would depend almost entirely on fuel oil bunkers for propulsion. We 

assumed that LNG ships on ballast journeys would use 10% of the design dwt 

for bunker and other supplies, while oil tanker ballast journeys would need 5%. 

This is because LNG ships have a lower dwt-to-ldt ratio compared to oil tanker 

ships because of the lightweight nature of LNG cargoes. 
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Hence, we have converted MISC’s EnPI data to AER-e using the following 

formula: 

 

             
                                           

               
 

 

Where: 

                                            

 (                               )  (                                 ) 
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     (         )  (                            ) 
 

                            (                      ) 
     (        )  (                            ) 
 

We highlight that the AER-e results are our estimates only, derived from MISC’s 

EnPI data for the purposes of comparing MISC to the incoming IMO CII 

regulatory requirements, using publicly available information and overlaying our 

specific assumptions. Our calculations have not been verified by MISC. 

While the derived AER-e data will not be accurate, we think it is imperative for us 

to make estimates, since MISC will not likely disclose actual AER data until April 

2022F when the Annual Report 2021 is scheduled for released, even though it is 

likely to already have the actual AER data on hand. 

 

How is the AER-e metric influenced by our assumptions? 

1. The AER-e metric will be lower if we assume lower load factors. The lower 

the load factor for laden journeys (we assumed 95%), and the lower the 

ballast tank load for ballast journeys (we assumed 100%), the lower the 

AER-e metric will be when converted from EnPI data. It is possible that 

ballast tanks are not always filled up to the maximum, especially during the 

summer months when lower seawater densities permit ships to achieve a 

deeper draught naturally. 

2. The higher the proportion of laden voyages in terms of nm, the higher will 

the AER-e metric will be. This is because the total displacement tonnage for 

laden voyages is almost certainly higher than for ballast voyages. We have 

assumed 50% laden and 50% ballast journeys for the purposes of our AER-

e calculations. At times, shipping companies can engage in triangulation 

opportunities that increase the proportion of laden voyages at the expense 

of ballast voyages. 

We hope that our assumption of almost-maximum load factors (first assumption 

above), and a 50:50 split of laden-to-ballast voyages (second assumption), will 

work to offset each other’s variances to actual operational data, and help us 

derive AER-e data that is not too dissimilar to the actual AER metrics. 

 

Finally, we highlight that while MISC disclosed EnPI data for its DPSTs, we have 

not converted the data to AER-e, as DPSTs are exempted from complying with 

CII requirements. 
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LNG ships: EnPI to AER conversion calculations   
 

Figure 77: LNG ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

Puteri class LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Puteri Intan Owned 130,300 73,519 31,630 60,410 1994 27

2 Puteri Delima Owned 130,404 73,519 31,630 60,410 1995 26

3 Puteri Nilam Owned 130,363 73,519 31,630 60,410 1995 26

4 Puteri Zamrud Owned 130,358 73,519 31,630 60,410 1996 25

5 Puteri Firus Owned 130,294 73,519 31,630 60,410 1997 24

Average dwt and age 130,344 73,519 31,630 60,410 26

EnPI (gCO2/displacement tonne-nm) 11.64 10.22 10.06 9.72

Yoy change (%) -1.6% -3.4%

2020 vs. 2016 change (%) -16.5%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 15.90 13.96 13.74 13.28

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 100,433

- Laden displacement tonnes 101,473

- Ballast displacement tonnes 99,392

Aman class LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Aman Sendai Owned 18,930 10,975 4,722 9,018 1997 24

Average dwt and age 18,930 10,975 4,722 9,018 24

EnPI (gCO2/displacement tonne-nm) 25.28 22.42 26.41 22.49

Yoy change (%) 17.8% -14.8%

2020 vs. 2016 change (%) -11.0%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 34.53 30.63 36.08 30.72

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 14,993

- Laden displacement tonnes 15,148

- Ballast displacement tonnes 14,837

Mid-size LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Portovenere Owned 65,262 35,760 15,385 29,384 1997 24

2 Lerici Owned 65,299 35,760 15,385 29,384 1998 23

Average dwt and age 65,281 35,760 15,385 29,384 24

EnPI (gCO2/displacement tonne-nm) 13.28

Yoy change (%)

2020 vs. 2016 change (%) nm

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 18.14

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 48,851

- Laden displacement tonnes 49,357

- Ballast displacement tonnes 48,345

EnPI / AER

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER
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Figure 78: LNG ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

Puteri Satu class LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Puteri Intan Satu Owned 137,489 75,849 32,633 62,325 2002 19

2 Puteri Delima Satu Owned 137,601 75,929 32,667 62,390 2002 19

3 Puteri Nilam Satu Owned 137,585 76,124 32,751 62,551 2003 18

4 Puteri Zamrud Satu Owned 137,590 76,144 32,760 62,567 2004 17

5 Puteri Firus Satu Owned 137,617 76,197 32,782 62,611 2004 17

6 Puteri Mutiara Satu Owned 137,595 76,229 32,796 62,637 2005 16

Average dwt and age 137,580 76,079 32,731 62,513 18

EnPI (gCO2/displacement tonne-nm) 11.03 10.97 10.10 9.85

Yoy change (%) -7.9% -2.5%

2020 vs. 2016 change (%) -10.7%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 14.99 13.80 13.46

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 103,929

- Laden displacement tonnes 105,006

- Ballast displacement tonnes 102,853

Seri A LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Seri Alam Owned 145,572 83,482 35,917 68,597 2005 16

2 Seri Amanah Owned 145,709 83,400 35,881 68,529 2006 15

3 Seri Anggun Owned 145,731 83,395 35,879 68,525 2006 15

4 Seri Angkasa Owned 145,700 83,407 35,884 68,535 2006 15

5 Seri Ayu Owned 145,659 83,365 35,866 68,500 2007 14

Average dwt and age 145,674 83,410 35,885 68,537 15

EnPI (gCO2/displacement tonne-nm) 8.89 9.00 8.33 7.64

Yoy change (%) -7.4% -8.3%

2020 vs. 2016 change (%) -14.1%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 12.14 12.29 11.38 10.44

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 113,944

- Laden displacement tonnes 115,125

- Ballast displacement tonnes 112,764

Seri B LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Seri Bakti Owned 152,945 90,065 38,749 74,006 2007 14

2 Seri Begawan Owned 153,024 89,902 38,679 73,872 2007 14

3 Seri Bijaksana Owned 152,888 89,953 38,701 73,914 2008 13

Average dwt and age 152,952 89,973 38,709 73,931 14

EnPI (gCO2/displacement tonne-nm) 9.22 8.79 8.10 7.97

Yoy change (%) -7.8% -1.6%

2020 vs. 2016 change (%) -13.6%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 12.60 12.01 11.07 10.89

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 122,911

- Laden displacement tonnes 124,184

- Ballast displacement tonnes 121,637

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER

Assume that 50% of journeys are laden + 50% of journeys are ballast

EnPI / AER

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER
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Figure 79: LNG ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

  

DFDE LNG tanker vessels (also considered as Seri B vessels)

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Seri Balhaf Owned 157,721 91,201 39,237 74,939 2009 12

2 Seri Balqis Owned 157,611 91,198 39,236 74,937 2009 12

Average dwt and age 157,666 91,200 39,237 74,938 12

EnPI (gCO2/displacement tonne-nm) 5.61 5.90 5.88

Yoy change (%) -0.3%

2020 vs. 2016 change (%) 4.8%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 8.06 8.03

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 124,586

- Laden displacement tonnes 125,876

- Ballast displacement tonnes 123,295

Seri C LNG tanker vessels

No Ship name Ownership Cargo 

capacity

DWT LDT Ballast 

tank

Built Age

cbm tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Seri Camellia Owned 150,547 84,333 36,283 69,296 2016 5

2 Seri Cenderawasih Owned 150,547 84,333 36,283 69,296 2017 4

3 Seri Cempaka Owned 150,445 84,311 36,273 69,278 2017 4

4 Seri Camar Owned 150,444 84,295 36,266 69,265 2018 3

5 Seri Cemara Owned 150,526 84,333 36,283 69,296 2018 3

Average dwt and age 150,502 84,321 36,278 69,286 4

EnPI (gCO2/displacement tonne-nm) 7.97 7.85 7.53 7.66

Yoy change (%) -4.1% 1.7%

2020 vs. 2016 change (%) -3.9%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 10.72 10.29 10.46

Notes

Weighted average nm on laden voyages (%) 50%

Weighted average displacement tonnes per nm 115,189

- Laden displacement tonnes 116,382

- Ballast displacement tonnes 113,996

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER

Assume that 50% of journeys are laden + 50% of journeys are ballast

50% of laden displacement tonnes + 50% of ballast displacement tonnes

100% of light displacement tonnes (LDT) + 95% of DWT

100% of light displacement tonnes (LDT) + 100% of ballast tank capacity + 10% of DWT

EnPI / AER
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Petroleum tankers: EnPI to AER conversion calculations   
 

Figure 80: Petroleum tanker ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

P-Max class tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Bunga Kenanga Crude Owned Panamax 73,096 13,049 29,335 2000 21

Average dwt and age 73,096 13,049 29,335 21

EnPI (gCO2/displacement tonne-nm) 5.83 5.07 5.76 6.07

Yoy change (%) 13.6% 5.4%

2020 vs. 2016 change (%) 4.1%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 5.13 4.46 5.06 5.34

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 5.42 4.71 5.35 5.64

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 5.71 4.96 5.64 5.94

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 64,265 67,910 71,555

- Laden displacement tonnes 82,490

- Ballast displacement tonnes 46,039

Modular Capture Vessels (MCV) petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Texas Crude Owned Aframax 107,481 18,043 43,000 2011 10

2 Eagle Louisiana Crude Owned Aframax 107,481 18,043 43,000 2011 10

Average dwt and age 107,481 18,043 43,000 10

EnPI (gCO2/displacement tonne-nm) 6.23 5.36 4.9 5.25

Yoy change (%) -8.6% 7.1%

2020 vs. 2016 change (%) -15.7%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 5.41 4.65 4.25 4.56

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 5.72 4.92 4.50 4.82

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 6.03 5.19 4.74 5.08

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 93,284 98,657 104,030

- Laden displacement tonnes 120,150

- Ballast displacement tonnes 66,417

Long Range-2 (LR-2) petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Le Havre Products Owned Aframax 113,905 20,146 42,626 2017 4

2 Eagle Lyon Products Owned Aframax 113,808 20,146 42,626 2017 4

3 Dubai Harmony Products In-chartered Aframax 115,340 18,275 43,082 2005 16

4 Dubai Hope Products In-chartered Aframax 115,340 18,275 43,082 2005 16

5 Dubai Horizon Products In-chartered Aframax 115,341 18,275 43,082 2006 15

Average dwt and age 114,747 19,023 42,900 11

EnPI (gCO2/displacement tonne-nm) 3.37 3.95 3.72

Yoy change (%) 17.2% -5.8%

2020 vs. 2016 change (%) nm

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 2.87 3.37 3.17

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 3.05 3.58 3.37

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 3.23 3.78 3.56

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 97,847 103,884 109,921

- Laden displacement tonnes 128,033

- Ballast displacement tonnes 67,660

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER
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Figure 81: Petroleum tanker ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

'VLCC 1' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Vancouver Crude Owned VLCC 311,922 43,674 97,756 2013 8

2 Eagle Varna Crude Owned VLCC 311,922 43,674 97,756 2013 8

3 Eagle Virginia Crude In-chartered VLCC 306,999 44,592 97,756 2002 19

4 Eagle Vermont Crude In-chartered VLCC 299,999 44,815 97,756 2002 19

Average dwt and age 307,711 44,189 97,756 14

EnPI (gCO2/displacement tonne-nm) 2.87 2.70 3.00 2.75

Yoy change (%) 11.1% -8.3%

2020 vs. 2016 change (%) -4.2%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 2.30 2.17 2.41 2.21

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 2.47 2.32 2.58 2.37

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 2.64 2.48 2.76 2.53

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 246,922 264,840 282,759

- Laden displacement tonnes 336,514

- Ballast displacement tonnes 157,330

'VLCC 2' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Verona Crude Owned VLCC 320,122 43,674 97,756 2013 8

2 Eagle Versailles Crude Owned VLCC 320,122 43,674 97,756 2013 8

Average dwt and age 320,122 43,674 97,756 8

EnPI (gCO2/displacement tonne-nm) 2.39 2.48 2.64 2.57

Yoy change (%) 6.5% -2.7%

2020 vs. 2016 change (%) 7.5%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 1.89 1.96 2.08 2.03

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 2.03 2.10 2.24 2.18

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 2.17 2.25 2.40 2.33

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 252,613 271,648 290,684

- Laden displacement tonnes 347,790

- Ballast displacement tonnes 157,436

'VLCC 3' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Victoria Crude Owned VLCC 299,392 43,650 92,640 2016 5

2 Eagle Venice Crude Owned VLCC 300,342 42,600 92,640 2016 5

Average dwt and age 299,867 43,125 92,640 5

EnPI (gCO2/displacement tonne-nm) 2.20 2.40 2.41

Yoy change (%) 9.1% 0.4%

2020 vs. 2016 change (%) nm

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 1.76 1.92 1.92

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 1.89 2.06 2.07

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 2.02 2.20 2.21

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 239,379 257,103 274,827

- Laden displacement tonnes 327,999

- Ballast displacement tonnes 150,758

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER
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Figure 82: Petroleum tanker ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

Kasturi series petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Bunga Kasturi Empat Crude Owned VLCC 300,325 40,430 101,264 2007 14

2 Bunga Kasturi Lima Crude Owned VLCC 300,246 40,509 101,264 2007 14

3 Bunga Kasturi Enam Crude Owned VLCC 299,319 40,430 101,264 2008 13

Average dwt and age 299,963 40,456 101,264 14

EnPI (gCO2/displacement tonne-nm) 2.63 2.67 2.75 2.76

Yoy change (%) 3.0% 0.4%

2020 vs. 2016 change (%) 4.9%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 2.15 2.21 2.22

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 2.30 2.36 2.37

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 2.45 2.52 2.53

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 241,070 257,940 274,811

- Laden displacement tonnes 325,422

- Ballast displacement tonnes 156,719

'Suez-1' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle San Antonio Crude Owned Suezmax 157,850 23,832 50,943 2012 9

2 Eagle San Diego Crude Owned Suezmax 157,850 23,832 50,943 2012 9

3 Eagle San Juan Crude Owned Suezmax 157,850 23,832 50,943 2012 9

4 Eagle San Pedro Crude Owned Suezmax 157,850 23,832 50,943 2012 9

Average dwt and age 157,850 23,832 50,943 9

EnPI (gCO2/displacement tonne-nm) 3.66 3.37 3.42 3.72

Yoy change (%) 1.5% 8.8%

2020 vs. 2016 change (%) 1.6%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 2.74 2.78 3.02

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 2.93 2.98 3.24

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 3.13 3.17 3.45

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 128,229 137,341 146,453

- Laden displacement tonnes 173,790

- Ballast displacement tonnes 82,668

'Suez-2' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle San Francisco Crude Owned Suezmax 157,512 25,550 53,663 2018 3

2 Eagle San Jose Crude Owned Suezmax 157,512 25,550 53,663 2018 3

Average dwt and age 157,512 25,550 53,663 3

EnPI (gCO2/displacement tonne-nm) 2.14 2.71 2.63

Yoy change (%) 26.6% -3.0%

2020 vs. 2016 change (%) nm

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 1.78 2.26 2.19

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 1.90 2.41 2.34

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 2.02 2.56 2.48

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 131,138 139,947 148,757

- Laden displacement tonnes 175,186

- Ballast displacement tonnes 87,089

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER
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Figure 83: Petroleum tanker ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

'T class' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Toledo Crude Owned Aframax 107,092 16,749 41,237 2003 18

2 Eagle Tucson Crude Owned Aframax 107,123 16,749 41,237 2003 18

3 Eagle Tampa Crude Owned Aframax 107,123 16,749 41,237 2003 18

4 Eagle Torrance Crude Owned Aframax 107,123 16,749 41,237 2007 14

5 Eagle Turin Crude Owned Aframax 107,123 16,749 41,237 2008 13

Average dwt and age 107,117 16,749 41,237 16

EnPI (gCO2/displacement tonne-nm) 4.78 4.74 4.30 4.32

Yoy change (%) -9.3% 0.5%

2020 vs. 2016 change (%) -9.6%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 4.02 3.65 3.67

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 4.27 3.87 3.89

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 4.51 4.09 4.11

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 90,926 96,443 101,960

- Laden displacement tonnes 118,510

- Ballast displacement tonnes 63,342

'Kelana' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Bunga Kelana 7 Crude Owned Aframax 105,194 17,475 40,606 2004 17

2 Bunga Kelana 8 Crude Owned Aframax 105,174 17,475 40,606 2004 17

3 Bunga Kelana 9 Crude Owned Aframax 105,200 17,475 40,606 2004 17

4 Bunga Kelana 10 Crude Owned Aframax 105,274 17,475 40,606 2004 17

Average dwt and age 105,211 17,475 40,606 17

EnPI (gCO2/displacement tonne-nm) 6.11 5.44 5.82 5.51

Yoy change (%) 7.0% -5.3%

2020 vs. 2016 change (%) -9.8%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 4.67 5.00 4.73

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 4.95 5.30 5.02

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 5.23 5.60 5.30

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 90,383 95,792 101,200

- Laden displacement tonnes 117,425

- Ballast displacement tonnes 63,342

'K class' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Kuching Crude Owned Aframax 107,481 18,043 41,000 2009 12

2 Eagle Kuantan Crude Owned Aframax 107,481 18,043 41,000 2010 11

3 Eagle Kangar Crude Owned Aframax 107,481 18,043 41,000 2010 11

4 Eagle Klang Crude Owned Aframax 107,481 18,043 41,000 2010 11

5 Eagle Kinabalu Crude Owned Aframax 107,481 18,043 41,000 2011 10

6 Eagle Kinarut Crude Owned Aframax 107,481 18,043 41,000 2011 10

Average dwt and age 107,481 18,043 41,000 11

EnPI (gCO2/displacement tonne-nm) 4.54 4.24 4.17 4.23

Yoy change (%) -1.7% 1.4%

2020 vs. 2016 change (%) -6.8%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 3.64 3.58 3.63

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 3.86 3.80 3.85

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 4.08 4.01 4.07

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 92,284 97,857 103,430

- Laden displacement tonnes 120,150

- Ballast displacement tonnes 64,417

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER
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Figure 84: Petroleum tanker ships: EnPI to AER conversion calculations 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

'Paramount' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Hanover Crude Owned Aframax 114,014 18,852 40,288 2010 11

2 Eagle Hamilton Crude Owned Aframax 114,022 18,852 40,288 2010 11

3 Eagle Helsinki Crude Owned Aframax 114,164 18,852 40,288 2010 11

4 Eagle Hatteras Crude Owned Aframax 114,164 18,852 40,288 2010 11

5 Eagle Halifax Crude Owned Aframax 114,164 18,852 40,288 2010 11

6 Paramount Hydra Crude Owned Aframax 114,164 18,852 40,288 2011 10

Average dwt and age 114,115 18,852 40,288 11

EnPI (gCO2/displacement tonne-nm) 5.24 6.29 5.76 5.58

Yoy change (%) -8.4% -3.1%

2020 vs. 2016 change (%) 6.5%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 5.29 4.85 4.70

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 5.64 5.16 5.00

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 5.98 5.48 5.31

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 96,054 102,295 108,537

- Laden displacement tonnes 127,262

- Ballast displacement tonnes 64,846

'B class' petroleum tanker vessels

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Barcelona Crude Owned Aframax 113,327 19,700 40,288 2018 3

2 Eagle Brisbane Crude Owned Aframax 113,327 19,700 40,288 2018 3

Average dwt and age 113,327 19,700 40,288 3

EnPI (gCO2/displacement tonne-nm) 4.71 3.77 3.24 3.33

Yoy change (%) -14.1% 2.8%

2020 vs. 2016 change (%) -29.3%

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 3.21 2.76 2.84

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 3.42 2.94 3.02

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 3.62 3.11 3.20

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 96,508 102,678 108,849

- Laden displacement tonnes 127,361

- Ballast displacement tonnes 65,654

'B class 2' petroleum tanker vessels - LNG dual-fuelled ships

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Brasilia Crude Owned Aframax 113,416 19,700 40,288 2018 3

2 Eagle Bintulu Crude Owned Aframax 113,049 19,700 40,288 2018 3

Average dwt and age 113,233 19,700 40,288 3

EnPI (gCO2/displacement tonne-nm) 4.06 3.91

Yoy change (%) -3.7%

2020 vs. 2016 change (%) nm

Average AER (gCO2/dwt-nm) - 50% nm on laden journeys 3.46 3.33

Average AER (gCO2/dwt-nm) - 60% nm on laden journeys 3.68 3.54

Average AER (gCO2/dwt-nm) - 70% nm on laden journeys 3.90 3.76

Notes

Weighted average nm on laden voyages (%) 50% 60% 70%

Weighted average displacement tonnes per nm 96,460 102,622 108,785

- Laden displacement tonnes 127,271

- Ballast displacement tonnes 65,650

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

EnPI / AER

EnPI / AER

Assume that 50/60/70% of journeys laden + 50/40/30% of journeys ballast

50:50, or 60:40, or 70:30 laden displacement-to-ballast displacement

100% of light displacement tonnes (LDT) + 95% of DWT

100% of LDT + 100% of ballast tank capacity + 5% of DWT
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Figure 85: Other petroleum tanker ships: AER calculations not applicable 

 
   SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS 

 

 

  

Dynamic Positioning Shuttle Tankers (DPST) - exempted from complying with IMO's CII regulations

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes 2016 2017 2018 2019 2020

1 Eagle Paraiba Crude Owned Aframax 105,153 19,806 43,000 2012 9

2 Eagle Parana Crude Owned Aframax 105,153 19,806 43,000 2012 9

3 Eagle Barents Crude Owned Aframax 119,690 21,000 44,000 2015 6

4 Eagle Bergen Crude Owned Aframax 120,657 21,000 44,000 2015 6

5 Eagle Blane Crude Owned Suezmax 128,427 21,000 44,000 2020 1

6 Eagle Balder Crude Owned Suezmax 128,442 21,000 44,000 2020 1

7 Eagle Petrolina Crude Owned Suezmax 153,227 27,033 51,000 2020 1

8 Eagle Pauline Crude Owned Suezmax 153,352 27,033 51,000 2020 1

9 Eagle Paraiso Crude Owned Suezmax 153,265 27,033 51,000 2020 1

10 Eagle Passos Crude Owned Suezmax 153,291 27,033 51,000 2020 1

Average 132,066 4 6.48 5.66 6.38 5.97

…of which, suezmax DPSTs built in 2020 4.34

Yoy change (%) 12.7% -6.4%

2020 vs. 2016 change (%) -7.9%

In-chartered petroleum tanker vessels - no EnPI data disclosed

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes

1 Yasa Golden Marmara Crude In-chartered Aframax 110,769 17,063 42,176 2008 13

2 Yasa Golden Dardanelles Crude In-chartered Aframax 110,828 17,063 42,176 2008 13

In-chartered chemical tanker vessels - no EnPI data disclosed

No Ship name Cargo Ownership Size DWT LDT Ballast 

tank

Built Age

tonnes tonnes tonnes

1 Bunga Laurel Chemical In-chartered Small 19,992 5,293 6,929 2010 11

2 Bunga Lavender Chemical In-chartered Small 19,997 5,293 6,929 2010 11

3 Bunga Lilac Chemical In-chartered Small 19,992 5,293 6,929 2011 10

4 Bunga Lily Chemical In-chartered Small 19,991 5,293 6,929 2011 10

EnPI / AER
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APPENDIX 3: COMPANIES MENTIONED  
 

Figure 86: Companies mentioned in this report 

 
   SOURCES: CGS-CIMB RESEARCH, BLOOMBERG; NOTE: SHARE PRICE AS AT 2 JULY 2021 

 

 

 

No Companies mentioned Bloomberg 

code

Share price

Recom. Target price

1 ABN-Amro ABN NA €10.21 Not rated N.A.

2 Affinity (Shipping) Not listed N.A. N.A. N.A.

3 Amsterdam Trade Bank Not listed N.A. N.A. N.A.

4 Avenir LNG Not listed N.A. N.A. N.A.

5 BNP Paribas BNP FP €52.47 Not rated N.A.

6 Bpifrance Assurance Export Not listed N.A. N.A. N.A.

7 CIMC Raffles Offshore Not listed N.A. N.A. N.A.

8 Credit Industriel et Commercial (CIC) Not listed N.A. N.A. N.A.

9 Citi C US US$70.41 Not rated N.A.

10 Credit Agricole ACA FP €11.85 Not rated N.A.

11 Credit Suisse CSGN SW Sfr9.60 Not rated N.A.

12 Danish Ship Finance Not listed N.A. N.A. N.A.

13 Danske Bank DANSKE DC DKK112.15 Not rated N.A.

14 Destination Gotland Not listed N.A. N.A. N.A.

15 Development Bank of Japan (DBJ) Not listed N.A. N.A. N.A.

16 Diamond Gas Not listed N.A. N.A. N.A.

17 DNB DNB NO NOK186.85 Not rated N.A.

18 DNV GL Not listed N.A. N.A. N.A.

19 DVB Bank SE Not listed N.A. N.A. N.A.

20 Eni S.p.A. ENI IM €10.40 Not rated N.A.

21 Export Credit Norway Not listed N.A. N.A. N.A.

22 Euronav EURN US US$9.35 Not rated N.A.

23 ExxonMobil XOM US US$63.17 Not rated N.A.

24 Flex LNG FLEX US US$17.87 Not rated N.A.

25 Finnvera Not listed N.A. N.A. N.A.

26 Hapag-Lloyd HLAG GR €193.30 Not rated N.A.

27 Hyundai Samho Not listed N.A. N.A. N.A.

28 ING INGA NA €11.13 Not rated N.A.

29 AP Moller-Maersk MAERSKA DC DKK17,510.00 Not rated N.A.

30 Malaysia Marine and Heavy Engineering MMHE MK RM0.46 Not rated N.A.

31 MAN Energy Solutions MAN GR €72.90 Not rated N.A.

32 Mitsubishi Corp 8058 JP Yen3,059.00 Not rated N.A.

33 MUFG Bank 8306 JP Yen607.10 Not rated N.A.

34 Nordea Bank NDA SS SEK95.78 Not rated N.A.

35 Pacific Basin 2343 HK HK$3.19 Not rated N.A.

36 Petroleo Brasileiro (Petrobras) PBR US US$11.92 Not rated N.A.

37 Petrofac Not listed N.A. N.A. N.A.

38 Petroliam Nasional (Petronas) Not listed N.A. N.A. N.A.

39 Petronas LNG Not listed N.A. N.A. N.A.

40 PTT Exploration and Production PTTEP TB THB118.00 Add THB138.00

41 Samsung Heavy Industries 010140 KS Won6,990 Not rated N.A.

42 SEB SEBA SS SEK111.15 Not rated N.A.

43 Shinsei Bank 8303 JP Yen1,493 Not rated N.A.

44 Smulders Projects Belgium Not listed N.A. N.A. N.A.

45 Société Générale GLE FP €25.07 Not rated N.A.

46 SpareBank 1 SR-Bank SRBNK NO NOK116.30 Not rated N.A.

47 Sparebanken Vest SVEG NO NOK90.00 Not rated N.A.

48 Standard Chartered Bank STAN LN €456.50 Not rated N.A.

49 Sumitomo Mitsui Banking Corporation 8316 JP Yen3,885 Not rated N.A.

50 Sumitomo Mitsui Finance & Leasing Not listed N.A. N.A. N.A.

51 Sumitomo Mitsui Trust Bank Not listed N.A. N.A. N.A.

52 Teekay Tankers TNK US US$13.93 Not rated N.A.

53 Trafigura Not listed N.A. N.A. N.A.

54 Wartsila WRT1V FH €12.89 Not rated N.A.

55 Yara International YAR NO NOK461.90 Not rated N.A.

56 Yinson Holdings YNS MK RM5.07 Add RM6.18

CGS-CIMB Research
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BY THE NUMBERS 
 

 

 

  

  

 

 

  

 

 

 
SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS  
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FD Core EPS Growth (rhs)

Profit & Loss 

(US$m) Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

Total Net Revenues 2,164 2,237 2,851 3,162 3,088

Gross Profit 975 942 1,074 1,153 1,130

Operating EBITDA 975 942 1,074 1,153 1,130

Depreciation And Amortisation (535) (498) (506) (494) (483)

Operating EBIT 440 444 568 659 647

Financial Income/(Expense) (77) (61) (83) (93) (86)

Pretax Income/(Loss) from Assoc. 50 103 53 42 19

Non-Operating Income/(Expense) 0 0 0 0 0

Profit Before Tax (pre-EI) 413 487 538 608 580

Exceptional Items (43) (492) 0 0 0

Pre-tax Profit 370 (5) 538 608 580

Taxation (18) (11) (22) (24) (23)

Exceptional Income - post-tax

Profit After Tax 351 (16) 516 583 557

Minority Interests (4) 6 8 (1) (1)

Preferred Dividends 0 0 0 0 0

FX Gain/(Loss) - post tax

Other Adjustments - post-tax

Net Profit 348 (11) 524 582 556

Recurring Net Profit 391 482 524 582 556

Fully Diluted Recurring Net Profit 391 482 524 582 556

Cash Flow 

(US$m) Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

EBITDA 975 942 1,074 1,153 1,130

Cash Flow from Invt. & Assoc.

Change In Working Capital 107 371 (620) (208) 220

(Incr)/Decr in Total Provisions

Other Non-Cash (Income)/Expense

Other Operating Cashflow 697 139 286 309 316

Net Interest (Paid)/Received (414) (108) (83) (93) (86)

Tax Paid (18) (15) (22) (24) (23)

Cashflow From Operations 1,347 1,330 635 1,137 1,555

Capex (528) (1,152) (1,472) (393) (300)

Disposals Of FAs/subsidiaries 90 118 0 0 0

Acq. Of Subsidiaries/investments 0 0 (9) 0 0

Other Investing Cashflow 68 70 0 0 0

Cash Flow From Investing (370) (964) (1,481) (393) (300)

Debt Raised/(repaid) (173) 128 579 244 65

Proceeds From Issue Of Shares 0 0 0 0 0

Shares Repurchased 0 0 0 0 0

Dividends Paid (324) (351) (368) (368) (368)

Preferred Dividends

Other Financing Cashflow (414) (108) (83) (93) (86)

Cash Flow From Financing (911) (331) 128 (218) (389)

Total Cash Generated 66 36 (718) 526 866

Free Cashflow To Equity 804 495 (267) 987 1,321

Free Cashflow To Firm 1,390 474 (763) 837 1,342



 

 Tanker Shipping │ Malaysia 

 

 MISC Bhd │ July 6, 2021 
 

 

 

 

107 
 

 

BY THE NUMBERS… cont’d  
 

 

 

 

  

 

 

  

 

 

 
SOURCES: CGS-CIMB RESEARCH, COMPANY REPORTS  

 

 

Balance Sheet 

(US$m) Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

Total Cash And Equivalents 1,719 1,705 987 1,513 2,379

Total Debtors 936 1,303 1,573 1,710 1,677

Inventories 41 23 31 35 34

Total Other Current Assets 56 43 43 43 43

Total Current Assets 2,751 3,074 2,634 3,301 4,133

Fixed Assets 5,692 5,798 7,422 7,541 7,139

Total Investments 361 393 455 496 516

Intangible Assets 205 204 204 204 204

Total Other Non-Current Assets 3,669 3,421 3,218 3,003 2,774

Total Non-current Assets 9,927 9,816 11,299 11,244 10,632

Short-term Debt 1,369 499 499 499 499

Current Portion of Long-Term Debt

Total Creditors 516 852 1,170 1,322 1,288

Other Current Liabilities 23 29 29 29 29

Total Current Liabilities 1,907 1,380 1,697 1,850 1,816

Total Long-term Debt 1,846 2,844 3,423 3,667 3,732

Hybrid Debt - Debt Component

Total Other Non-Current Liabilities 185 419 419 419 419

Total Non-current Liabilities 2,031 3,263 3,842 4,086 4,151

Total Provisions 0 0 0 0 0

Total Liabilities 3,938 4,644 5,540 5,936 5,968

Shareholders' Equity 8,489 8,028 8,183 8,397 8,584

Minority Interests 251 218 211 212 213

Total Equity 8,740 8,246 8,394 8,609 8,798

Key Ratios

Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

Revenue Growth (0.6%) 3.4% 27.4% 10.9% (2.3%)

Operating EBITDA Growth 21.0% (3.4%) 14.0% 7.3% (2.0%)

Operating EBITDA Margin 45.1% 42.1% 37.7% 36.5% 36.6%

Net Cash Per Share (US$) (0.34) (0.37) (0.66) (0.59) (0.41)

BVPS (US$) 1.90 1.80 1.83 1.88 1.92

Gross Interest Cover 3.74 5.07 5.44 5.82 5.51

Effective Tax Rate 4.98% 0.00% 4.00% 4.00% 4.00%

Net Dividend Payout Ratio 86.9% 71.2% 67.5% 60.7% 63.6%

Accounts Receivables Days 102.5 129.3 143.3 152.7 162.5

Inventory Days 15.51 8.93 5.53 6.03 6.48

Accounts Payables Days 149.4 193.3 207.6 226.4 243.3

ROIC (%) 3.19% 3.31% 4.30% 4.38% 4.34%

ROCE (%) 4.02% 4.00% 4.93% 5.41% 5.26%

Return On Average Assets 3.73% 4.16% 4.47% 4.76% 4.40%

Key Drivers

Dec-19A Dec-20A Dec-21F Dec-22F Dec-23F

LNG vessels (no) 31.0                    33.0               40.0               40.0               41.0               

Petroleum and chemical vessels (no) 71.0                    66.0               66.0               73.0               76.0               
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DISCLAIMER 
The content of this report (including the views and opinions expressed therein, and the information comprised therein) has been prepared by and 
belongs to CGS-CIMB. Reports relating to a specific geographical area are produced and distributed by the corresponding CGS-CIMB entity as 
listed in the table below.  

This report is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, 
state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation. 

By accepting this report, the recipient hereof represents and warrants that he is entitled to receive such report in accordance with the restrictions set 
forth below and agrees to be bound by the limitations contained herein (including the “Restrictions on Distributions” set out below). Any failure to 
comply with these limitations may constitute a violation of law. This publication is being supplied to you strictly on the basis that it will remain 
confidential. No part of this report may be (i) copied, photocopied, duplicated, stored or reproduced in any form by any means; or (ii) redistributed or 
passed on, directly or indirectly, to any other person in whole or in part, for any purpose without the prior written consent of CGS-CIMB. 

The information contained in this research report is prepared from data believed to be correct and reliable at the time of issue of this report. CGS-
CIMB may or may not issue regular reports on the subject matter of this report at any frequency and may cease to do so or change the periodicity of 
reports at any time. CGS-CIMB has no obligation to update this report in the event of a material change to the information contained in this report. 
CGS-CIMB does not accept any obligation to (i) check or ensure that the contents of this report remain current, reliable or relevant, (ii) ensure that 
the content of this report constitutes all the information a prospective investor may require, (iii) ensure the adequacy, accuracy, completeness, 
reliability or fairness of any views, opinions and information, and accordingly, CGS-CIMB, its affiliates and related persons including China Galaxy 
International Financial Holdings Limited (“CGIFHL”) and CIMB Group Sdn. Bhd. (“CIMBG”) and their respective related corporations (and their 
respective directors, associates, connected persons and/or employees) shall not be liable in any manner whatsoever for any consequences 
(including but not limited to any direct, indirect or consequential losses, loss of profits and damages) of any reliance thereon or usage thereof. In 
particular, CGS-CIMB disclaims all responsibility and liability for the views and opinions set out in this report.  

Unless otherwise specified, this report is based upon sources which CGS-CIMB considers to be reasonable. Such sources will, unless otherwise 
specified, for market data, be market data and prices available from the main stock exchange or market where the relevant security is listed, or, 
where appropriate, any other market. Information on the accounts and business of company(ies) will generally be based on published statements of 
the company(ies), information disseminated by regulatory information services, other publicly available information and information resulting from our 
research. 

Whilst every effort is made to ensure that statements of facts made in this report are accurate, all estimates, projections, forecasts, expressions of 
opinion and other subjective judgments contained in this report are based on assumptions considered to be reasonable as of the date of the 
document in which they are contained and must not be construed as a representation that the matters referred to therein will occur. Past 
performance is not a reliable indicator of future performance. The value of investments may go down as well as up and those investing may, 
depending on the investments in question, lose more than the initial investment. No report shall constitute an offer or an invitation by or on behalf of 
CGS-CIMB or any of its affiliates (including CGIFHL, CIMBG and their respective related corporations) to any person to buy or sell any investments.  

CGS-CIMB, its affiliates and related corporations (including CGIFHL, CIMBG and their respective related corporations) and/or their respective 
directors, associates, connected parties and/or employees may own or have positions in securities of the company(ies) covered in this research 
report or any securities related thereto and may from time to time add to or dispose of, or may be materially interested in, any such securities. 
Further, CGS-CIMB, its affiliates and their respective related corporations (including CGIFHL, CIMBG and their respective related corporations) do 
and seek to do business with the company(ies) covered in this research report and may from time to time act as market maker or have assumed an 
underwriting commitment in securities of such company(ies), may sell them to or buy them from customers on a principal basis and may also 
perform or seek to perform significant investment banking, advisory, underwriting or placement services for or relating to such company(ies) as well 
as solicit such investment, advisory or other services from any entity mentioned in this report. 

CGS-CIMB or its affiliates (including CGIFHL, CIMBG and their respective related corporations) may enter into an agreement with the company(ies) 
covered in this report relating to the production of research reports. CGS-CIMB may disclose the contents of this report to the company(ies) covered 
by it and may have amended the contents of this report following such disclosure. 

The analyst responsible for the production of this report hereby certifies that the views expressed herein accurately and exclusively reflect his or her 
personal views and opinions about any and all of the issuers or securities analysed in this report and were prepared independently and 
autonomously. No part of the compensation of the analyst(s) was, is, or will be directly or indirectly related to the inclusion of specific 
recommendations(s) or view(s) in this report. The analyst(s) who prepared this research report is prohibited from receiving any compensation, 
incentive or bonus based on specific investment banking transactions or for providing a specific recommendation for, or view of, a particular 
company. Information barriers and other arrangements may be established where necessary to prevent conflicts of interests arising. However, the 
analyst(s) may receive compensation that is based on his/their coverage of company(ies) in the performance of his/their duties or the performance of 
his/their recommendations and the research personnel involved in the preparation of this report may also participate in the solicitation of the 
businesses as described above. In reviewing this research report, an investor should be aware that any or all of the foregoing, among other things, 
may give rise to real or potential conflicts of interest. Additional information is, subject to the duties of confidentiality, available on request. 

Reports relating to a specific geographical area are produced by the corresponding CGS-CIMB entity as listed in the table below. The term “CGS-
CIMB” shall denote, where appropriate, the relevant entity distributing or disseminating the report in the particular jurisdiction referenced below, or, in 
every other case except as otherwise stated herein, CGS-CIMB Securities International Pte. Ltd. and its affiliates, subsidiaries and related 
corporations. 
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Country CGS-CIMB Entity Regulated by 

Hong Kong CGS-CIMB Securities (Hong Kong) Limited Securities and Futures Commission Hong Kong 

India CGS-CIMB Securities (India) Private Limited  Securities and Exchange Board of India (SEBI) 

Indonesia PT CGS-CIMB Sekuritas Indonesia  Financial Services Authority of Indonesia 

Malaysia CGS-CIMB Securities Sdn. Bhd. Securities Commission Malaysia 

Singapore CGS-CIMB Securities (Singapore) Pte. Ltd.  Monetary Authority of Singapore 

South Korea CGS-CIMB Securities (Hong Kong) Limited, Korea Branch  Financial Services Commission and Financial Supervisory Service 

Thailand CGS-CIMB Securities (Thailand) Co. Ltd.  Securities and Exchange Commission Thailand 
  
 

Other Significant Financial Interests: 

(i)  As of June 30, 2021 CGS-CIMB has a proprietary position in the securities (which may include but not be limited to shares, warrants, call 
warrants and/or any other derivatives) in the following company or companies covered or recommended in this report:  

(a)  - 

(ii)  Analyst Disclosure: As of July 6, 2021, the analyst(s) who prepared this report, and the associate(s), has / have an interest in the securities 
(which may include but not be limited to shares, warrants, call warrants and/or any other derivatives) in the following company or companies covered 
or recommended in this report: 

(a)  - 
 

This report does not purport to contain all the information that a prospective investor may require. Neither CGS-CIMB nor any of its affiliates 
(including CGIFHL, CIMBG and their related corporations) make any guarantee, representation or warranty, express or implied, as to the adequacy, 
accuracy, completeness, reliability or fairness of any such information and opinion contained in this report. Neither CGS-CIMB nor any of its affiliates 
nor their related persons (including CGIFHL, CIMBG and their related corporations) shall be liable in any manner whatsoever for any consequences 
(including but not limited to any direct, indirect or consequential losses, loss of profits and damages) of any reliance thereon or usage thereof.  

This report is general in nature and has been prepared for information purposes only. It is intended for circulation amongst CGS-CIMB’s clients 
generally and does not have regard to the specific investment objectives, financial situation and the particular needs of any specific person who may 
receive this report. The information and opinions in this report are not and should not be construed or considered as an offer, recommendation or 
solicitation to buy or sell the subject securities, related investments or other financial instruments or any derivative instrument, or any rights 
pertaining thereto. 

Investors are advised to make their own independent evaluation of the information contained in this research report, consider their own individual 
investment objectives, financial situation and particular needs and consult their own professional and financial advisers as to the legal, business, 
financial, tax and other aspects before participating in any transaction in respect of the securities of company(ies) covered in this research report. 

The securities of such company(ies) may not be eligible for sale in all jurisdictions or to all categories of investors. 
 

Restrictions on Distributions 

Australia: Despite anything in this report to the contrary, this research is provided in Australia by CGS-CIMB Securities (Singapore) Pte. Ltd. and 
CGS-CIMB Securities (Hong Kong) Limited. This research is only available in Australia to persons who are “wholesale clients” (within the meaning of 
the Corporations Act 2001 (Cth) and is supplied solely for the use of such wholesale clients and shall not be distributed or passed on to any other 
person. You represent and warrant that if you are in Australia, you are a “wholesale client”. This research is of a general nature only and has been 
prepared without taking into account the objectives, financial situation or needs of the individual recipient. CGS-CIMB Securities (Singapore) Pte. 
Ltd. and CGS-CIMB Securities (Hong Kong) Limited do not hold, and are not required to hold an Australian financial services license. CGS-CIMB 
Securities (Singapore) Pte. Ltd. and CGS-CIMB Securities (Hong Kong) Limited rely on “passporting” exemptions for entities appropriately licensed 
by the Monetary Authority of Singapore (under ASIC Class Order 03/1102) and the Securities and Futures Commission in Hong Kong (under ASIC 
Class Order 03/1103).  

Canada: This research report has not been prepared in accordance with the disclosure requirements of Dealer Member Rule 3400 – Research 
Restrictions and Disclosure Requirements of the Investment Industry Regulatory Organization of Canada. For any research report distributed by 
CIBC, further disclosures related to CIBC conflicts of interest can be found at https://researchcentral.cibcwm.com . 

China: For the purpose of this report, the People’s Republic of China (“PRC”) does not include the Hong Kong Special Administrative Region, the 
Macau Special Administrative Region or Taiwan. The distributor of this report has not been approved or licensed by the China Securities Regulatory 
Commission or any other relevant regulatory authority or governmental agency in the PRC. This report contains only marketing information. The 
distribution of this report is not an offer to buy or sell to any person within or outside PRC or a solicitation to any person within or outside of PRC to 
buy or sell any instruments described herein. This report is being issued outside the PRC to a limited number of institutional investors and may not 
be provided to any person other than the original recipient and may not be reproduced or used for any other purpose. 

France: Only qualified investors within the meaning of French law shall have access to this report. This report shall not be considered as an offer to 
subscribe to, or used in connection with, any offer for subscription or sale or marketing or direct or indirect distribution of financial instruments and it 
is not intended as a solicitation for the purchase of any financial instrument. 

Germany: This report is only directed at persons who are professional investors as defined in sec 31a(2) of the German Securities Trading Act 
(WpHG). This publication constitutes research of a non-binding nature on the market situation and the investment instruments cited here at the time 
of the publication of the information. 

The current prices/yields in this issue are based upon closing prices from Bloomberg as of the day preceding publication. Please note that neither 
the German Federal Financial Supervisory Agency (BaFin), nor any other supervisory authority exercises any control over the content of this report.  

Hong Kong: This report is issued and distributed in Hong Kong by CGS-CIMB Securities (Hong Kong) Limited (“CHK”) which is licensed in Hong 
Kong by the Securities and Futures Commission for Type 1 (dealing in securities) and Type 4 (advising on securities) activities. Any investors wishing 
to purchase or otherwise deal in the securities covered in this report should contact the Head of Sales at CGS-CIMB Securities (Hong Kong) Limited. 
The views and opinions in this research report are our own as of the date hereof and are subject to change. If the Financial Services and Markets 
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Act of the United Kingdom or the rules of the Financial Conduct Authority apply to a recipient, our obligations owed to such recipient therein are 
unaffected. CHK has no obligation to update its opinion or the information in this research report.  

This publication is strictly confidential and is for private circulation only to clients of CHK. 

CHK does not make a market on other securities mentioned in the report. 
 

India: This report is issued and distributed in India by CGS-CIMB Securities (India) Private Limited (“CGS-CIMB India”). CGS-CIMB India is a 
subsidiary of CGS-CIMB Securities International Pte. Ltd. which is in turn is a 50:50 joint venture company of CGIFHL and CIMBG. The details of the 
members of the group of companies of CGS-CIMB can be found at www.cgs-cimb.com, CGIFHL at 
www.chinastock.com.hk/en/ACG/ContactUs/index.aspx and CIMBG at www.cimb.com/en/who-we-are.html. CGS-CIMB India is registered with the 
National Stock Exchange of India Limited and BSE Limited as a trading and clearing member (Merchant Banking Number: INM000012037) under 
the Securities and Exchange Board of India (Stock Brokers and Sub-Brokers) Regulations, 1992. In accordance with the provisions of Regulation 
4(g) of the Securities and Exchange Board of India (Investment Advisers) Regulations, 2013, CGS-CIMB India is not required to seek registration 
with the Securities and Exchange Board of India (“SEBI”) as an Investment Adviser. CGS-CIMB India is registered with SEBI (SEBI Registration 
Number: INZ000209135) as a Research Analyst (INH000000669) pursuant to the SEBI (Research Analysts) Regulations, 2014 ("Regulations"). 

This report does not take into account the particular investment objectives, financial situations, or needs of the recipients. It is not intended for and 
does not deal with prohibitions on investment due to law/jurisdiction issues etc. which may exist for certain persons/entities. Recipients should rely 
on their own investigations and take their own professional advice before investment.  

The report is not a “prospectus” as defined under Indian Law, including the Companies Act, 2013, and is not, and shall not be, approved by, or filed 
or registered with, any Indian regulator, including any Registrar of Companies in India, SEBI, any Indian stock exchange, or the Reserve Bank of 
India. No offer, or invitation to offer, or solicitation of subscription with respect to any such securities listed or proposed to be listed in India is being 
made, or intended to be made, to the public, or to any member or section of the public in India, through or pursuant to this report. 

The research analysts, strategists or economists principally responsible for the preparation of this research report are segregated from the other 
activities of CGS-CIMB India and they have received compensation based upon various factors, including quality, accuracy and value of research, 
firm profitability or revenues, client feedback and competitive factors. Research analysts', strategists' or economists' compensation is not linked to 
investment banking or capital markets transactions performed or proposed to be performed by CGS-CIMB India or its affiliates. 

CGS-CIMB India does not have actual / beneficial ownership of 1% or more securities of the subject company in this research report, at the end of 
the month immediately preceding the date of publication of this research report. However, since affiliates of CGS-CIMB India are engaged in the 
financial services business, they might have in their normal course of business financial interests or actual / beneficial ownership of one per cent or 
more in various companies including the subject company in this research report. 

CGS-CIMB India or its associates, may: (a) from time to time, have long or short position in, and buy or sell the securities of the subject company in 
this research report; or (b) be engaged in any other transaction involving such securities and earn brokerage or other compensation or act as a 
market maker in the financial instruments of the subject company in this research report or act as an advisor or lender/borrower to such company or 
may have any other potential conflict of interests with respect to any recommendation and other related information and opinions. 

CGS-CIMB India, its associates and the analyst engaged in preparation of this research report have not received any compensation for investment 
banking, merchant banking or brokerage services from the subject company mentioned in the research report in the past 12 months. 

CGS-CIMB India, its associates and the analyst engaged in preparation of this research report have not managed or co-managed public offering of 
securities for the subject company mentioned in the research report in the past 12 months. The analyst from CGS-CIMB India engaged in 
preparation of this research report or his/her relative (a) do not have any financial interests in the subject company mentioned in this research report; 
(b) do not own 1% or more of the equity securities of the subject company mentioned in the research report as of the last day of the month preceding 
the publication of the research report; (c) do not have any material conflict of interest at the time of publication of the research report. 

Indonesia: This report is issued and distributed by PT CGS-CIMB Sekuritas Indonesia (“CGS-CIMB Indonesia”). The views and opinions in this 
research report are our own as of the date hereof and are subject to change. CGS-CIMB Indonesia has no obligation to update its opinion or the 
information in this research report. This report is for private circulation only to clients of CGS-CIMB Indonesia. Neither this report nor any copy hereof 
may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with 
applicable Indonesian capital market laws and regulations. 

This research report is not an offer of securities in Indonesia. The securities referred to in this research report have not been registered with the 
Financial Services Authority (Otoritas Jasa Keuangan) pursuant to relevant capital market laws and regulations, and may not be offered or sold 
within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which constitute an offer within 
the meaning of the Indonesian capital market law and regulations. 

Ireland: CGS-CIMB is not an investment firm authorised in the Republic of Ireland and no part of this document should be construed as CGS-CIMB 
acting as, or otherwise claiming or representing to be, an investment firm authorised in the Republic of Ireland. 

Malaysia: This report is distributed in Malaysia by CGS-CIMB Securities Sdn. Bhd. (“CGS-CIMB Malaysia”) solely for the benefit of and for the 
exclusive use of our clients. Recipients of this report are to contact CGS-CIMB Malaysia, at 29th Floor Menara CIMB No. 1 Jalan Stesen Sentral 2, 
Kuala Lumpur Sentral 50470 Kuala Lumpur, Malaysia, in respect of any matters arising from or in connection with this report. CGS-CIMB Malaysia 
has no obligation to update, revise or reaffirm its opinion or the information in this research reports after the date of this report.  

New Zealand: In New Zealand, this report is for distribution only to persons who are wholesale clients pursuant to section 5C of the Financial 
Advisers Act 2008. 

Singapore: This report is issued and distributed by CGS-CIMB Securities (Singapore) Pte Ltd (“CGS-CIMB Singapore”). CGS-CIMB Singapore is a 
capital markets services licensee under the Securities and Futures Act (Chapter 289). Accordingly, it is exempted from the requirement to hold a 
financial adviser’s licence under the Financial Advisers Act, Cap 110 (“FAA”) for advising on investment products, by issuing or promulgating 
research analyses or research reports, whether in electronic, print or other form. CGS-CIMB Singapore is subject to the applicable rules under the 
FAA unless it is able to avail itself to any prescribed exemptions. 

Recipients of this report are to contact CGS-CIMB Singapore, 50 Raffles Place, #16-02 Singapore Land Tower, Singapore in respect of any matters 
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arising from, or in connection with this report. CGS-CIMB Singapore has no obligation to update its opinion or the information in this research report. 
This publication is strictly confidential and is for private circulation only. If you have not been sent this report by CGS-CIMB Singapore directly, you 
may not rely, use or disclose to anyone else this report or its contents. 

If the recipient of this research report is not an accredited investor, expert investor or institutional investor, CGS-CIMB Singapore accepts legal 
responsibility for the contents of the report without any disclaimer limiting or otherwise curtailing such legal responsibility. If the recipient is an 
accredited investor, expert investor or institutional investor, the recipient is deemed to acknowledge that CGS-CIMB Singapore is exempt from 
certain requirements under the FAA and its attendant regulations, and as such, is exempt from complying with the following: 

(a)  Section 25 of the FAA (obligation to disclose product information); 

(b)  Section 27 (duty not to make recommendation with respect to any investment product without having a reasonable basis where you may be 
reasonably expected to rely on the recommendation) of the FAA; 

(c)  MAS Notice on Information to Clients and Product Information Disclosure [Notice No. FAA-N03]; 

(d)  MAS Notice on Recommendation on Investment Products [Notice No. FAA-N16]; 

(e)  Section 36 (obligation on disclosure of interest in specified products), and 

(f)  any other laws, regulations, notices, directive, guidelines, circulars and practice notes which are relates to the above, to the extent permitted by 
applicable laws, as may be amended from time to time, and any other laws, regulations, notices, directive, guidelines, circulars, and practice notes 
as we may notify you from time to time. In addition, the recipient who is an accredited investor, expert investor or institutional investor acknowledges 
that as CGS-CIMB Singapore is exempt from Section 27 of the FAA, the recipient will also not be able to file a civil claim against CGS-CIMB 
Singapore for any loss or damage arising from the recipient’s reliance on any recommendation made by CGS-CIMB Singapore which would 
otherwise be a right that is available to the recipient under Section 27 of the FAA. .  

CGS-CIMB Singapore, its affiliates and related corporations, their directors, associates, connected parties and/or employees may own or have 
positions in specified products of the company(ies) covered in this research report or any specified products related thereto and may from time to 
time add to or dispose of, or may be materially interested in, any such specified products. Further, CGS-CIMB Singapore, its affiliates and its related 
corporations do and seek to do business with the company(ies) covered in this research report and may from time to time act as market maker or 
have assumed an underwriting commitment in specified products of such company(ies), may sell them to or buy them from customers on a principal 
basis and may also perform or seek to perform significant investment banking, advisory, underwriting or placement services for or relating to such 
company(ies) as well as solicit such investment, advisory or other services from any entity mentioned in this report. 

As of July 2, 2021, CGS-CIMB Singapore does not have a proprietary position in the recommended specified products in this report. 

CGS-CIMB Singapore does not make a market on the securities mentioned in the report. 
 

South Korea: This report is issued and distributed in South Korea by CGS-CIMB Securities (Hong Kong) Limited, Korea Branch (“CGS-CIMB 
Korea”) which is licensed as a cash equity broker, and regulated by the Financial Services Commission and Financial Supervisory Service of Korea. 
In South Korea, this report is for distribution only to professional investors under Article 9(5) of the Financial Investment Services and Capital Market 
Act of Korea (“FSCMA”). 

Spain: This document is a research report and it is addressed to institutional investors only. The research report is of a general nature and not 
personalised and does not constitute investment advice so, as the case may be, the recipient must seek proper advice before adopting any 
investment decision. This document does not constitute a public offering of securities.  

CGS-CIMB is not registered with the Spanish Comision Nacional del Mercado de Valores to provide investment services. 

Sweden: This report contains only marketing information and has not been approved by the Swedish Financial Supervisory Authority. The 
distribution of this report is not an offer to sell to any person in Sweden or a solicitation to any person in Sweden to buy any instruments described 
herein and may not be forwarded to the public in Sweden. 

Switzerland: This report has not been prepared in accordance with the recognized self-regulatory minimal standards for research reports of banks 
issued by the Swiss Bankers’ Association (Directives on the Independence of Financial Research). 

Thailand: This report is issued and distributed by CGS-CIMB Securities (Thailand) Co. Ltd. (“CGS-CIMB Thailand”) based upon sources believed to be reliable (but 
their accuracy, completeness or correctness is not guaranteed). The statements or expressions of opinion herein were arrived at after due and careful consideration 
for use as information for investment. Such opinions are subject to change without notice and CGS-CIMB Thailand has no obligation to update its opinion or the 
information in this research report. 

CGS-CIMB Thailand may act or acts as Market Maker, and issuer and offeror of Derivative Warrants and Structured Note which may have the following securities as 
its underlying securities. Investors should carefully read and study the details of the derivative warrants in the prospectus before making investment decisions.  

ACE, ADVANC, AEONTS, AMATA, AOT, AP, AWC, BAM, BANPU, BBL, BCH, BCP, BCPG, BDMS, BEC, BEM, BGRIM, BH, BJC, BPP, BTS, CBG, CENTEL, CHG, 
CK, CKP, COM7, CPALL, CPF, CPN, CRC, DELTA, DOHOME, DTAC, EA, EGCO, EPG, ESSO, GFPT, GLOBAL, GPSC, GULF, GUNKUL, HANA, HMPRO, 
INTUCH, IRPC, IVL, JAS, JAMART, JMT, KBANK, KCE, KKP, KTB, KTC, LH, MAJOR, MBK, MEGA, MINT, MTC, OR, ORI, OSP, PLANB, PRM, PTG, PTT, PTTEP, 
PTTGC, QH, RATCH, RBF, RS, SAWAD, SCB, SCC, SCGP, SPALI, SPRC, STA, STEC, SUPER, TASCO, TCAP, THANI, TISCO, TMB, TOA, TOP, TPIPP, TQM, 
TRUE, TTW, TU, TVO, VGI, WHA, WHAUP, AAV, ERW, MC, PSL, SIRI, TKN. 

Corporate Governance Report: 

The disclosure of the survey result of the Thai Institute of Directors Association (“IOD”) regarding corporate governance is made pursuant to the policy of the Office of 
the Securities and Exchange Commission. The survey of the IOD is based on the information of a company listed on the Stock Exchange of Thailand and the Market 
for Alternative Investment disclosed to the public and able to be accessed by a general public investor. The result, therefore, is from the perspective of a third party. It 
is not an evaluation of operation and is not based on inside information. 

The survey result is as of the date appearing in the Corporate Governance Report of Thai Listed Companies. As a result, the survey result may be changed after that 
date. CGS-CIMB Thailand does not confirm nor certify the accuracy of such survey result. 
 

Score Range: 90 - 100 80 – 89 70 - 79 Below 70 No Survey Result 

Description: Excellent Very Good Good N/A N/A 
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United Arab Emirates: The distributor of this report has not been approved or licensed by the UAE Central Bank or any other relevant licensing 
authorities or governmental agencies in the United Arab Emirates. This report is strictly private and confidential and has not been reviewed by, 
deposited or registered with UAE Central Bank or any other licensing authority or governmental agencies in the United Arab Emirates. This report is 
being issued outside the United Arab Emirates to a limited number of institutional investors and must not be provided to any person other than the 
original recipient and may not be reproduced or used for any other purpose. Further, the information contained in this report is not intended to lead to 
the sale of investments under any subscription agreement or the conclusion of any other contract of whatsoever nature within the territory of the 
United Arab Emirates.  

United Kingdom and European Economic Area (EEA): In the United Kingdom and European Economic Area, this material is also being 
distributed by CGS-CIMB Securities (UK) Limited (“CGS-CIMB UK”). CGS-CIMB UK is authorized and regulated by the Financial Conduct Authority 
and its registered office is at 53 New Broad Street, London EC2M 1JJ. The material distributed by CGS-CIMB UK has been prepared in accordance 
with CGS-CIMB’s policies for managing conflicts of interest arising as a result of publication and distribution of this material. This material is for 
distribution only to, and is solely directed at, selected persons on the basis that those persons: (a) are eligible counterparties and professional clients 
of CGS-CIMB UK; (b) have professional experience in matters relating to investments falling within Article 19(5) of the Financial Services and 
Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the “Order”), (c)  fall within Article 49(2)(a) to (d) (“high net worth companies, 
unincorporated associations etc”) of the Order; (d) are outside the United Kingdom subject to relevant regulation in each jur isdiction, material(all 
such persons together being referred to as “relevant persons”). This material is directed only at relevant persons and must not be acted on or relied 
on by persons who are not relevant persons. Any investment or investment activity to which this material relates is available only to relevant persons 
and will be engaged in only with relevant persons. 

This material is categorised as non-independent for the purposes of CGS-CIMB UK and therefore does not provide an impartial or objective 
assessment of the subject matter and does not constitute independent research. Consequently, this material has not been prepared in accordance 
with legal requirements designed to promote the independence of research and will not be subject to any prohibition on dealing ahead of the 
dissemination of research. Therefore, this material is considered a marketing communication.  

United States: This research report is distributed in the United States of America by CGS-CIMB Securities (USA) Inc, a U.S. registered broker-
dealer and an affiliate of CGS-CIMB Securities Sdn. Bhd., CGS-CIMB Securities (Singapore) Pte Ltd, PT CGS-CIMB Sekuritas Indonesia, CGS-
CIMB Securities (Thailand) Co. Ltd, CGS-CIMB Securities (Hong Kong) Limited and CGS-CIMB Securities (India) Private Limited, and is distributed 
solely to persons who qualify as “U.S. Institutional Investors” as defined in Rule 15a-6 under the Securities and Exchange Act of 1934. This 
communication is only for Institutional Investors whose ordinary business activities involve investing in shares, bonds, and associated securities 
and/or derivative securities and who have professional experience in such investments. Any person who is not a U.S. Institutional Investor or Major 
Institutional Investor must not rely on this communication. The delivery of this research report to any person in the United States of America is not a 
recommendation to effect any transactions in the securities discussed herein, or an endorsement of any opinion expressed herein. CGS-CIMB 
Securities (USA) Inc, is a FINRA/SIPC member and takes responsibility for the content of this report. For further information or to place an order in 
any of the above-mentioned securities please contact a registered representative of CGS-CIMB Securities (USA) Inc. 

CGS-CIMB Securities (USA) Inc. does not make a market on other securities mentioned in the report. 

CGS-CIMB Securities (USA) Inc. has not managed or co-managed a public offering of any of the securities mentioned in the past 12 months. 

CGS-CIMB Securities (USA) Inc. has not received compensation for investment banking services from any of the company mentioned in the past 12 
months. 

CGS-CIMB Securities (USA) Inc. neither expects to receive nor intends to seek compensation for investment banking services from any of the 
company mentioned within the next 3 months. 

United States Third-Party Disclaimer: If this report is distributed in the United States of America by Raymond James & Associates, Inc (“RJA”), this 
report is third-party research prepared for and distributed in the United States of America by RJA pursuant to an arrangement between RJA and 
CGS-CIMB Securities International Pte. Ltd. (“CGS-CIMB”). CGS-CIMB is not an affiliate of RJA. This report is distributed solely to persons who 
qualify as “U.S. Institutional Investors” or as “Major U.S. Institutional Investors” as defined in Rule 15a-6 under the Securities and Exchange Act of 
1934, as amended. This communication is only for U.S. Institutional Investors or Major U.S. Institutional Investor whose ordinary business activities 
involve investing in shares, bonds, and associated securities and/or derivative securities and who have professional experience in such investments. 
Any person who is not a U.S. Institutional Investor or Major U.S. Institutional Investor must not rely on this communication. The delivery of this report 
to any person in the U.S. is not a recommendation to effect any transactions in the securities discussed herein, or an endorsement of any opinion 
expressed herein. If you are receiving this report in the U.S from RJA, a FINRA/SIPC member, it takes responsibility for the content of this report. For 
further information or to place an order in any of the above-mentioned securities please contact a registered representative of CGS-CIMB Securities 
(USA) Inc. or RJA.  https://raymondjames.com/InternationalEquityDisclosures  

Other jurisdictions: In any other jurisdictions, except if otherwise restricted by laws or regulations, this report is only for distribution to professional, 
institutional or sophisticated investors as defined in the laws and regulations of such jurisdictions.  

 

Rating Distribution (%) Inv estment Banking clients (%)

Add 70.3% 1.1%

Hold 19.6% 0.2%

Reduce 10.1% 0.2%

Distribution of stock ratings and inv estment banking clients for quarter ended on 31 March 2021

613 companies under cov erage for quarter ended on 31 March 2021

https://raymondjames.com/InternationalEquityDisclosures
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Spitzer Chart for stock being researched ( 2 year data ) 
 

MISC Bhd (MISC MK) 

 

 
 

Corporate Governance Report of Thai Listed Companies (CGR). CG Rating by the Thai Institute of Directors Association (Thai IOD) in 
2020, Anti-Corruption 2020 

ADVANC – Excellent, Certified, AMATA – Excellent, Certified, ANAN – Excellent, n/a, AOT – Excellent, n/a, AP – Excellent, Certified, ASP – 
Excellent, n/a, AU – Good, n/a, BAM – Very Good, Certified, BAY – Excellent, Certified, BBL – Very Good, Certified, BCH – Good, Certified, BCP - 
Excellent, Certified, BCPG – Excellent, Certified, BDMS – Excellent, n/a, BEAUTY – Good, n/a, BH - Good, n/a, BJC – Very Good, n/a, BLA – 
Excellent, Certified, BTS - Excellent, Certified, CBG – Very Good, n/a, CCET – n/a, n/a, CENTEL – Excellent, Certified, CHAYO – Very Good, n/a, 
CHG – Very Good, n/a, CK – Excellent, n/a, COM7 – Very Good, Certified,  CPALL – Excellent, Certified, CPF – Excellent, Certified, CPN - 

Excellent, Certified, CPNREIT – n/a, n/a, CRC – Very Good, n/a, DELTA - Excellent, Certified, DDD – Very Good, n/a, DIF – n/a, n/a, DOHOME – 

Very Good, n/a, DREIT – n/a, n/a, DTAC – Excellent, Certified, ECL – Excellent, Certified, EGCO - Excellent, Certified, EPG – Excellent, Certified, 
ERW – Very Good, Certified, GFPT - Excellent, Certified, GGC – Excellent, Certified, GLOBAL – Very Good, n/a, HANA - Excellent, Certified, 
HMPRO - Excellent, Certified, HUMAN – Good, n/a, ICHI – Excellent, Certified, III – Excellent, n/a, INTUCH - Excellent, Certified, IRPC – Excellent, 
Certified, ITD – Very Good, n/a, IVL - Excellent, Certified, JASIF – n/a, n/a, JKN – Excellent, Declared, JMT – Very Good, Declared, KBANK - 
Excellent, Certified, KCE - Excellent, Certified, KEX – n/a, n/a, KKP – Excellent, Certified, KSL – Excellent, Certified, KTB - Excellent, Certified, 
KTC – Excellent, Certified, LH - Excellent, n/a, LPN – Excellent, Certified, M – Very Good, Certified, MAKRO – Excellent, Certified, MC – Excellent, 
Certified, MEGA – Very Good, n/a, MINT - Excellent, Certified, MTC – Excellent, Certified, NETBAY – Very Good, n/a, NRF – n/a, n/a, OR – n/a, n/a, 
ORI – Excellent, Certified,  OSP – Very Good, n/a, PLANB – Excellent, Certified, PRINC – Very Good, Certified, PR9 – Excellent, n/a, PSH – 
Excellent, Certified, PTT - Excellent, Certified, PTTEP - Excellent, Certified, PTTGC - Excellent, Certified, QH – Excellent, Certified, RBF – Good, 
n/a, RS – Excellent, n/a, RSP – Good, n/a, S – Excellent, n/a, SAK – n/a, n/a, SAPPE – Very Good, Certified, SAWAD – Very Good, n/a,  SCB - 
Excellent, Certified, SCC – Excellent, Certified, SCGP – n/a, n/a, SHR – Very Good, n/a, SIRI – Excellent, Certified, SPA – Very Good, n/a, SPALI - 
Excellent, Declared, SPRC – Excellent, Certified, SSP - Good, Declared, STEC – n/a, n/a, SVI – Excellent, Certified, SYNEX – Very Good, n/a, 
TCAP – Excellent, Certified, THANI – Excellent, Certified, TISCO - Excellent, Certified, TKN – Very Good, n/a, TMB - Excellent, Certified, TOP - 
Excellent, Certified, TRUE – Excellent, Certified, TU – Excellent, Certified, TVO – Excellent, Certified, VGI – Excellent, Certified, WHA – Excellent, 
Certified, WHART – n/a, n/a, WICE – Excellent, Certified, WORK – Good, n/a. 
- CG Score 2020 from Thai Institute of Directors Association (IOD) 
- Companies participating in Thailand's Private Sector Collective Action Coalition Against Corruption programme (Thai CAC) under Thai Institute of Directors (as of January 30, 2021) are 
categorised into: companies that have declared their intention to join CAC, and companies certified by CAC.  
 

 

Recommendation Framework 

Stock Ratings Definition: 

 Add The stock’s total return is expected to exceed 10% over the next 12 months. 

 Hold The stock’s total return is expected to be between 0% and positive 10% over the next 12 months. 

 Reduce The stock’s total return is expected to fall below 0% or more over the next 12 months. 

The total expected return of a stock is defined as the sum of the: (i) percentage difference between the target price and the current price and (ii) the forward net 
dividend yields of the stock.  Stock price targets have an investment horizon of 12 months.  
  

Sector Ratings Definition: 

 Overweight An Overweight rating means stocks in the sector have, on a market cap-weighted basis, a positive absolute recommendation. 

 Neutral A Neutral rating means stocks in the sector have, on a market cap-weighted basis, a neutral absolute recommendation. 

 Underweight An Underweight rating means stocks in the sector have, on a market cap-weighted basis, a negative absolute recommendation. 
  

Country Ratings Definition: 

 Overweight An Overweight rating means investors should be positioned with an above-market weight in this country relative to benchmark. 

 Neutral A Neutral rating means investors should be positioned with a neutral weight in this country relative to benchmark. 

 Underweight An Underweight rating means investors should be positioned with a below-market weight in this country relative to benchmark. 
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