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Refrigerant Gas Consumption
￼

Living area refrigerant (R22) gas consumption has been 

reduced in 2008 by reducing leakage on the D-Class and 

older Challenger ships. Cargo refrigerant (R134a) gas 
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Emissions

In 2008 our total GHG, CO2 and SO2 emissions have all increased for the CNCo-owned fleet with the addition of 2 new ships. 

However, when the Pacific Discoverer (PDi) and Pacific Explorer (PEx) are removed from the analysis, we can see that our total 

emissions have fallen year on year for the same ships for two reasons:

.	 Fuel consumption and refrigerant gas consumption have decreased for the same 16 ships YOY.

.	 The average sulphur content of the HFO burnt has decreased for the CNCo owned fleet from 3.32% in 2007 to 3.06% in 2008.

consumption has increased in 2008 due to more reefer cargo 

being carried.
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Case Study 4 - Sulphur emissions in port

The effectiveness of burning only low sulphur fuel 

in Hong Kong waters since January 2008 (See 

Stakeholder Engagement) is evidenced by the 7.16% reduction 

in sulphur dioxide emissions in 2008 for the 2 ships17 in the 

fleet which call at Hong Kong regularly.

Furthermore, through improved sourcing of higher quality 

fuels, SSL have realised a 1.9% reduction of sulphur emis-

sions in port in 2008, in keeping with our stated intention 

to minimize our impact on local populations in the CNCo 

environmental policy.

Tasman Provider in Sri Racha, Thailand

Efficiency

The CO2 index (CO2 (g) / ton mile) for the CNCo owned 

fleet is lower than the index for the entire fleet in 2008, 

demonstrating the difference in performance between the 

owned and non-owned fleet (see the tables above).

17  Tasman Endeavour and Tasman Provider
18 Please refer to Appendix 2 for more detail on how we calculate operational and technical efficiency at CNCo.

The measure of operational efficiency has increased in 2008 

for the same reasons as described for the entire fleet above. 

However, the graph below also plots a measure of our 

technical efficiency18, demonstrating the improvement in 

the technical performance of the ships in the owned fleet 

year on year.
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Waste Management 

CNCo continues to work hard to improve the waste 

management on board its owned and operated ships. It is 

important to highlight that waste products are unavoidable 

at sea but CNCo aims to handle waste responsibly reducing 

quantity produced per 100 man hours, disposing of waste 

19 Human waste is defined as the sum of IMO categories 1, 3, 4 and 5. The majority of the waste recorded for categories 2 and 6 is dunnage, or waste associated 
with stowage of cargo, and has no relation to man days as it is a function of the type and quantity of cargo carried.

ashore to responsible handlers where appropriate (and 

auditing this disposal) and recycling waste materials as far as 

possible. We also aim to minimize the waste associated with 

packaging materials by cooperating with our suppliers.

The graph above shows that human waste produced per 100 man days19 has decreased in 2008 YOY. CNCo has maintained 

good waste management for the owned fleet over the past 4 years (despite the addition of new ships) demonstrated by the 

minor fluctuations of the measure used YOY (exaggerated by scale).

The IMO categories were designed to control waste management onboard ships and define the way different materials could 

be handled at sea according to international law; waste can either be discharged to sea, discharged to shore or incinerated 

depending on the category under which it is defined.

The following categories are defined and included in our analysis:

.	 Category 1 – Plastic (discharge only to shore).

.	 Category 2 – Biodegradable paper and timber materials (any discharge).

.	 Category 3 – Ground biodegradable paper, rags, glass or metal (any discharge).

.	 Category 4 – Paper products, rags, glass, metals, bottles etc. (any discharge).

.	 Category 5 – Food waste (any discharge).

.	 Category 6 – Incinerator ash exc. plastics (discharge to sea or to shore)

Human Generated Waste Produced / 100 man hours (sum of IMO catergories 1, 3, 4+5)
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To shore

￼

We see a slight decrease in percentage terms of waste 

discharged to shore for categories 2, 3 (this is correlated to 

the increase in incineration of category 3 above), 4, 5 and 

6. Changes in port rotations and limiting factors already 

elaborated on above, in addition to two extra vessels, explain 

the percentage decreases YOY. 

Incinerated

￼

The graph above shows a downward trend for waste that is incinerated for IMO categories 2, 4 and 520. However, we have 

increased the incineration of category 3 waste in 2008 for two reasons:

.	 The port rotations of the Challenger and Miho ships, predominantly coasting, have made landing waste ashore more difficult. 

As far as possible, we try to land waste ashore to a responsible operator rather than incinerating it or disposing of it at sea 

however, there is limited space on board the ships for storage, waste cannot be discharged at sea less than 12 miles from 

shore and some port charges in the regions we operate make disposal ashore prohibitively expensive.

.	 2 new ships have been added to the analysis when compared with 2007 – Pacific Discoverer and Pacific Explorer.
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20 IMO categories 1 and 6 cannot be legally incinerated.

It is useful to look at actual quantities discharged also: 

categories 2, 5 and 6 have stayed constant compared with 

2007 - taking over the management of 2 older ships will have 

impacted the results for 2008 as best practice is introduced 

and bedded in. 
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To sea

￼

Waste discharged to sea has grown marginally in percentage 

and actual terms for all the categories. The increases can be 

explained again in part by the introduction of 2 new ships.

In November 2008, we made an arrangement for all our 

ships calling at ports in Papua New Guinea  to discharge any 

excess dunnage ashore to be recycled by the stevedores  – 

we expect this to slow down or reduce the percentage of 

category 2 waste to sea in 2009 (See Environmental Initiatives 

in 2008).

Furthermore, we have introduced garbage compactors on all 

D-Class ships, and will be introducing garbage compactors 

on the Challenger ships throughout 2009, in an effort to 

reduce the quantity of categories 1, 3, 4 and 5 produced (see 

Environmental Targets for 2009).
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Other waste

The increase in bilge water and waste oil  and water 

discharged can be explained by the introduction of two new 

ships to the owned-fleet as well as the dry dockings that 

occurred in 2008. 

The use of lead acid batteries has stayed relatively consistent 

when compared with 2005 and 2006; 2007 is regarded as an 

anomaly. The decrease of drums to shore for 2008 is due to 

better on board waste management.

	 Units	 2005	 2006	 2007	 2008	 Change

Bilge Water	 m3	 6748	 5195	 5470	 5815	 +6.3%

Waste Oil and Water	 m3	 2916	 7165	 2360	 2670	 +13.1%

Lead Acid Batteries	 numbers sent ashore	 61	 78	 14	 55	 -

Drums	 numbers sent ashore	 100	 259	 156	 137	 -12.2%
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CNCo – on-shore

This is the second year the CNCo office network has been 

included in the environmental report. Three areas have 

been focused on in an effort to be accountable for what we 

consume and to drive best practice on land as well as at sea: 

electricity consumption, paper consumption and air-miles.

	 2007	 2008	 Change

Electricity 

kwH consumed (units)	 1,436,833.22	 1,465,024.01	 +1.96%

% Energy-Saving Lighting	 57.15	 60.97	 +3.82%

Paper 

Number of Paper Packs consumed	 23,547.00	 15,034.68	 -36.15%

% Paper Packs from Recycled Source	 31.63	 40.03	 +8.4%

% Paper Packs Chlorine-Free	 55.06	 65.68	 +10.62%

Amount of Paper recycled (m3)	 1,517.61	 410.32	 -72.96%

Staff Travel 

Air-miles travelled by Management	 4,929,011.20	 5,549,488.90	 +12.58%

Air-miles travelled by Seafarers	 6,647,880.00	 6,499,798.00	 -2.23%

Total air-miles travelled	 11,576,891.20	 12,049,286.90	 +4.08%

Per Person 

Headcount	 632	 720	 +13.92%

kwH / person	 2,274.52	 2,032.41	 -10.64%

Paper packs used / person	 37.28	 20.86	 -44.05%

Air-miles / person (Management)	 7,802.68	 7,698.75	 -1.33%

Air-miles / person (Seafarers)	 8,840.27	 8,643.35	 -2.23%
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Analysis

Electricity consumption

In 2008, we have seen an increase in the total KwH consumed 

(units) due to the increase in the headcount. However, we 

have also seen a decrease in the KwH consumed / person 

and an increase in the percentage of energy saving lighting 

used across the office network.

Paper consumption

Paper Consumption has decreased ref lecting better 

management throughout the office network.  In addition, the 

percentage of paper used from a recycled source or that is 

Chlorine-Free has increased.

Air-miles

The reduction in air-miles travelled / person (Seafarers) is in 

part due to planning by Swire Pacific Ship Management in 

ensuring, where possible and practical, seafarers join and 

leave ships as close as possible to their homes however, it 

should be noted that the effectiveness of planning is limited 

by the unpredictability of both ship rotations and the location 

of our seafarers. As such, the figure may well fluctuate from 

year to year.

Despite  the increase in  tota l  a i r-mi les  t ravel led by 

Management (owing to the increase in the number of people 

in Management from 632 in 2007 to 720 in 2008), the air-miles 

travelled / person (Management) has decreased slightly year 

on year as efforts are being made to use alternative solutions 

such as teleconferencing where possible. More will be 

explained in the CNCo 2009 Environmental Report.
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Summary

CNCo – Total Carbon Footprint

The table above shows that the overwhelming majority of CNCo’s carbon footprint is generated by the operation of its ships, 

and demonstrates clearly that our efforts and resources should be primarily focused on reducing our carbon footprint by 

reducing the fuel burn from our ships.

Successes and Failures in 2008

Successes

.	 A reduction in fuel consumption and emissions for the entire fleet (despite an increase in the number of vessels operated 

year on year).

.	 Average sulphur content of fuel burnt has decreased from 3.51% to 3.03% year on year.

.	 An improvement in the technical efficiency of CNCo owned fleet year on year.

.	 Refrigerant gas consumption for the CNCo owned fleet decreased in 2008 – an explicit aim in 2007.

.	 Significant fuel savings recorded in 2008 for the Pacific Voyager after the retrofits and new super slippery paint application at 

dry dock in January 2008.

.	 A reduction in electricity consumption / person. 

.	 A reduction in paper packs consumed / person. 

.	 A reduction in air-miles travelled / person for Management and Seafarers.

.	 CNCo collected data for refrigerant gas consumption from third party vessels for the first time.

Failures

.	 We have seen a percentage decrease in waste to shore.

.	 Paper consumption is very high in some offices still.

.	 Still not able to collect information on lube oil consumption and waste produced from third party vessels.

.	 Offices across the network only use approx. 60% energy saving lighting.

.	 Less paper recycled YOY.

	 units	 2007	 2008

CO2 from ships	 tons	 1,125,827.18	 1,105,188.02

% total	 -	 99.72	 99.70

CO2 from electricity 	 tons	 1,163.53	 1,186.36

% total	 -	 0.10	 0.11

CO2 from air-miles	 tons	 2,049.50	 2,133.10

% total	 -	 0.18	 0.19

Total CO2 emissions	 tons	 1,129,040.21	 1,108,507.48
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Aims for 2008 Outcome
1.  “Implementation of ISO 14001 standards for all our ships 

and offices. The target date for full accreditation is May 

2009.”

Fleet Environmental Manager, four 2nd Officers and two 

3rd Officers attended a training course conducted by 

the HKQAA in January 2009 to prepare themselves to 

audit the ships in the fleet. The LRQA will be conducting 

environmental management training for senior CNCo 

Managers in Hong Kong in March 2009 as well as office 

staff to prepare for the phase one audit in May 2009. 

Thereafter,  the ships wil l  be prepared one-by-one 

throughout 2009 with the introduction of the new EMS in 

preparation for external audit and accreditation. 

2.  September 2008 – December 2009 - 4 D-Class ships will     

be dry docked and should be fitted with propeller boss 

cap fins (PBCF) and wake ducts.

All dry dockings were completed. Each ship was fitted with 

a wake duct and spoiler combination, and a PCBF. A new 

low friction paint was also applied.

3. Investigate modifications to the turbocharger on the 

engines of its Challenger class ships to improve the slow 

running of the engine thereby saving fuel and cylinder oil.

This option continues to be reviewed internally. Another 

option to improve the efficiency of the main engine at 

lower speeds is the installation of additional auxiliary 

blowers. Further developments will be reported in the 

2009 Environmental report.

4. Progress with the environmental peer group of Hong 

Kong ship owners to discuss and share information.

The group met 2 times in 2008 and provided a good forum 

to share ideas.

5.  The new joint venture Swire CTM bulk logistics will collect 

environmental performance metrics, where feasible, for 

the projects it operates. This information will be incorpo-

rated into subsequent reports.

The first project became live transshipping coal using a 

floating crane, the FC Princesse Abby, in East Kalimantan in 

November 2008. Data willbe submitted from January 2009 

and incorporated into the 2009 Environmental report. 

6. “In a period of high bunker prices and considering the 

environmental harm caused by burning heavy fuels, our 

liner trades are analyzing their operations to look into the 

possibilities of slowing down ships or re arranging services 

with the aim of increasing efficiency”.

Despite the fall in bunker prices in the Q42008, CNCo has 

continued to review its fuel burn throughout the year. 

SSL began slow steaming ships across the fleet from 

September 2008 realising some fuel savings. Some services 

have also been re arranged decreasing distance travelled, 

however, fuel efficiency has not improved across the fleet 

due to the decrease in cargo loaded (look to Environmental 

Performance Summary for further explanation).

7.  Development of a CNCo purchasing policy and a Supplier 

Self-audit questionnaire to be circulated to all suppliers 

with a focus on SE Asia.

 The procurement policy has to be further developed 

and agreed internally. Instead of a questionnaire, CNCo 

has decided to work closely with our top ten suppliers, 

based on using them more than ten times in a month, to 

agree recycling and sourcing policies. There will be further 

feedback in the 2009 Environmental Report.

9. Progress Tracking - 2007 Environmental Report Targets
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8.  Formulate a CNCo policy for the discharge of sludge to 

guarantee that the companies it discharges to shore-side, 

dispose of the product in an environmentally friendly way.

The policy is still being developed. There will be a progress 

report in the 2009 Environmental report. 

9. Install video conferencing in CNCo’s Hong Kong office, 

as well as the other major offices of the liner trade 

subsidiaries, to reduce air travel, where possible.

 This policy is planned to be implemented during 

2009. There will be an update of progress in the 2009 

Environmental report.

10. Improve the reliability and regularity of its environmental 

reporting, possibly taking part in the Swire Pacific on-line 

environmental database (SPOLED).

We have improved the reliability of the data collected 

internally with more careful monitoring by the trades 

of data from 3rd party owners. However, we intend on 

improving the quality and scope of our reporting for the 

non-owned fleet further when re negotiating charter 

parties. Taking part in the SPOLED is being considered 

further.

11. Discuss how to appropriately offset air-miles travelled by 

management in 2008.

2008 is the first year CNCo has established a fuel offset 

fund into which it has contributed the US dollar value of all 

the air-miles travelled by management. A suitable project 

for allocation of the funds is still being discussed internally 

and will be reported on in 2009.
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1.	 .	We are continuing to work towards gaining ISO 14001 accreditation for our office and owned fleet having 

developed our own Environmental Management System (EMS). Once implemented, the EMS will provide us with 

a formal structure for continuously improving our environmental performance on board and on shore. 

		

2.	 .	 Research continues into our new build design programme centering on hull fuel efficiency.

3.	 .	We will continue to retrofit our vessels with fuel-saving technology as the dry dockings of the Pacific Explorer 

and Tasman Endeavour approach in the first quarter. Both ships will have the same design concept paint as was 

applied to the D-Class ships during their dry dockings because of the significant resultant hull fuel efficiency 

improvement that were recorded (see Key Initiatives and Achievements 2008 – Dry Dockings). In addition, the 

Tasman Endeavour will be fitted with a wake equalizing duct (WED) and both ships will have a new fuel efficiency 

management (FEM) system installed. The Pacific Explorer will not have the WED installed so that the performance 

of the paint and the duct can be separated and monitored using the FEM with a view to subsequent applications 

as other dry dockings approach if deemed worthwhile.

4.	 .	The CNCo procurement policy will be further developed and implemented (see point 7 of Progress Tracking of 

2007 ER Objectives and Targets).

5.	 .	We have recently implemented a new recycling solution for excess dunnage in Papua New Guinea; we would like 

to extend this by identifying further recycling locations on our routes to maximize their utility and effectiveness. 

6.	 .	CNCo will engage the contractors that dispose of sludge shore side to audit their disposal methods going 

forwards. In 2009 we will formulate a policy on this matter to engage contractors that carry out this work on our 

behalf.

7.	 .	 We continue to explore other potential technical/operational solutions for our ships including the installation of 

garbage compactors on our Challenger and MIHO ships after the success experienced with the D-Class ships. The 

compactors reduce waste and cost, and importantly give us a more accurate representation of waste produced 

on board.

8.	 .	 In 2009, CNCo will be preparing individual environmental reports for each of its bulk projects. SSL will also 

explore the possiblity of producing customer specific environmental reports. Both initiatives are intended 

to increase transparency and promote dialogue in order to be responsible and drive behavior internally and 

externally. In addition, it is our intention that by demonstrating the relationships between speed, fuel and dwt, 

everyone involved will better understand the trade-offs.

10. Environmental Targets for 2009
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11. Research – Swire NOCS Ocean Monitoring System (SNOMS)

Progress Report

In addition to internal initiatives, CNCo is playing a role in 

supporting academic research into developing models for 

understanding future climatic change.

The Swire Group’s Charitable Trust funds a research project 

at the National Oceanography Centre, Southampton (NOCS) 

which in 2007 designed and built an Ocean Monitoring 

System measuring dissolved gases in the sea, amongst other 

factors, using sensors on equipment installed on a host 

cargo ship. This equipment was installed on one of CNCo’s 

D-Class ships, the Pacific Celebes, on the east about round the 

world service. The joint project known as SNOMS (Swire NOCS 

Ocean Monitoring System) is an innovative programme that 

is yielding important information about our oceans and 

global climate change. 

Swire re affirmed its interest in the project in 2008 with 

support for new equipment, scientific analysis, outreach 

and a four year PhD studentship through the Swire Group’s 

Education Trust.

New sensors and a second equipment set have been 

purchased (with additional help from government agencies) 

allowing shore based analysis of water samples collected on 

the ships, removing delays in water analysis and improving 

the reliability of the process.

Swire PhD student joins the research team

The new SNOMS funding supports a student from Xiamen 

University to work at  NOCS towards a University of 

Southampton PhD for 4 years.

Zongpei Jiang is the new Swire PhD student beginning work 

in October 2009. 

In Southampton, Zongpei will work with David Hydes and 

Toby Tyrrell on the rapidly accumulating data sets being 

provided by the SNOMS system on the MV Pacific Celebes. 

Zongpei is currently finishing his 

MSc studies in Marine Environmental 

Science at Xiamen University. He is 

working in the group of Professor 

Minhan Dai (Director of the MES 

department) who will continue to 

be part of the supervisory team for 

Zongpei’s work in Southampton. 

Zongpei will spend time in Xiamen 

during his studentship and this will 

help link two of the world’s most im-

portant centres for marine research.

Zongpei has a strong background in the chemistry of the 

carbonate system in seawater; his MSc project has centered 

on a study of the changes in the flow of carbon dioxide in 

and out of the shallow waters off Tiawan. In addition, he has 

already spent several months at sea working on research 

ships. 

The focus of Jiang’s work will be in assessing the relative 

importance of shallow seas to the global CO2 budget. The 

Pacific Celebes will take the SNOMS equipment through 

waters that have been under sampled up to this point 

including areas just off Malaysia and Indonesia.
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Scientific Outcomes

Measurements already collected have been submitted to the 

IOCCP database including data from areas from which there 

was previously no data.

Novel data was obtained in the La Niña plume off the coast 

of South America which shows a large influx of CO2 in the 

water welling up from this area into equatorial waters in the 

La Niña years. The measurements have demonstrated the 

important ‘serendipity’ factor that is associated with taking 

measurements from cargo ships that volunteer (also known 

as ships of opportunity) – important observations can be 

made with the use of repeated and random data collection 

that would not be possible on a dedicated research ship. 

The first research paper from the project was published in 

the Journal of Operation Oceanography titled “A study of gas 

exchange during the transition from deep winter mixing 

to spring bloom (2007) in the Bay of Biscay measured by 

continuous observation from a ship of opportunity”. Another 

paper demonstrating the accuracy of the SNOMS systems is 

due to be published in April 2009 in Deep Sea Research titled 

“Surface water partial pressure of carbon dioxide in the N 

Atlantic and E Mediterranean in relation to hydrography and 

biological production measured by a low maintenance ship 

of opportunity system – SNOMS”.

The project has demonstrated the benefits of commercial 

and research organizations working in partnership to address 

global climate change issues and, in this particular case it is 

helping to improve the knowledge about the potential for 

oceans to continue to absorb carbon dioxide.
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CNCo suspended its new building programme in November 

2008 with the intention of resuming the project again at a 

later date. As such, we continued to develop the technical 

design of the new generation of multipurpose ships 

throughout 2008 and will continue into 2009.

The ships

CNCo’s proposed new builds have been designed with great 

care to ensure the ships are as fuel efficient as possible - 

they will be amongst the most efficient MPP ships in 

operation worldwide burning just 30 tons of fuel per 

day when fully laden at 14.5 knots (with a top speed of 

17.5 knots). The ships will have a design speed of 16.3 knots 

carrying 35,000 tons of cargo burning 42.5 tons of fuel/day.

12. New Building Design

The ships are 40,000 dwt geared MPPs with tweendecks in 

holds 2, 3 and 4. They will have a maximum heavy lift capacity 

of 250 tons 12 metres from the ship’s side and are capable 

of carrying up to 2300 containers as well as breakbulk and 

project cargo.

The ships are designed to be capable of operating on the 

majority of SSL’s trade lanes and it is intended that these ships 

will establish themselves as a new class of MPP vessel popular 

with outside third party owners and charterers as well as 

Swire Shipping.

At 40,000 dwt and 200m length overall, they will be the 

largest MPP vessels in operation and their large size will 

deliver significant economies of scale and earning potential.



Environmental Report 200837

Design

CNCo has worked closely with SDARI and HSVA to develop 

hull form optimisation by computational fluid dynamics (CFD) 

as well as fine tuning the shape of both the bulbous bow and 

the stern boss, before the usual self-propulsion and resistance 

For more information on any of the above please see the CNCo website - http://www.chinanav.com - 
where you will find links to all the subsidiary companies including Swire Shipping Limited, Tasman 
Orient Line and Swire CTM Bulk Logistics.

self-propulsion and resistance tests at HSVA in Hamburg.

tests for speed and powering. The design has now moved 

onto optimum propeller, wake duct and PBCF design; testing 

will continue throughout 2009.
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Appendix 1

Definitions

The following is a table defining the terms used in this Environmental Report.

Term 	 Abbreviation 	 Definition

Metric Ton 	 mt 	 Equivalent to 1,000 kilograms

Nautical Mile 	 nm	 Measurement of distance used in the maritime industry - equivalent to one 

minute of latitude, or 1,853 metres

Deadweight Tonnage	 dwt	 The total carrying capacity of a ship expressed in long tons 

		  (1 long ton = 2,240 pounds); displacement of a fully loaded ship, less the 

weight of the ship itself (plus fuel and stores)

Kilograms	  kg	 Measurement of weight

Revenue-Ton 	 RT	 If cargo is rated as weight or measure (W/M), whichever produces the highest 

revenue is be considered the revenue ton

Ton-Mile 	 -	 Nautical Miles travelled multiplied by Metric Tons of cargo carried

Heavy Fuel Oil 	 HFO	 Used by ships’ main and auxiliary engines and boilers for propulsion power 

and heating

Marine Diesel Oil 	 MDO	 Occasionally used on CNCo ships’ propulsion engines, boilers and for 

generation of electricity

Gas Oil 	 GO	 Very light form of Diesel Oil, used in propulsion engine and generation of 

electricity on Erawan
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CNCo Environmental Reporting Metrics

Fuel and Oils

. 	 Fuel

	 - Heavy Fuel Oil Consumed – tons 

	 - Marine Diesel Oil Consumed – tons

	 - Sulphur Content of HFO – %

	 - Sulphur Content of MDO – %

. 	 Oil

	 - Cylinder Lubes - litres 

	 - System Lubes - litres

Emissions

. 	 CFCs

	 - Total amount of R22 supplied to reefers – tons

	 - Total amount of R134a supplied to reefers – tons

. 	 GHGs

	 - Total amount of CO2 emitted – tons

.	 SO2

	 - Total amount of SO2 emitted – tons 

Voyage Data

.	 Trade Data

	 - Cargo Carried – tons 

	 - Distance travelled (berth to berth) – nm

. 	 Ballast

	 - Ballast Exchanged – m3

. 	 Efficiency

	 - CO2 (g) / ton – nautical mile

Waste Management

. 	 Garbage

	 - Category 1 – m3 – Shore only

	 - Category 2 – m3 – Sea/Shore/Incinerated 

	 - Category 3 – m3 – Sea/Shore/Incinerated

	 - Category 4 – m3 – Sea/Shore/Incinerated

	 - Category 5 – m3 – Sea/Shore/Incinerated

	 - Category 6 – m3 – Sea/Shore only

. 	 Bilge Water – m3 – Sea/Shore

. 	 Waste Oil – m3 – Shore/Incinerated

.	 Lead Acid Batteries – Numbers sent ashore

. 	 Drums – Numbers sent ashore

Office Metrics

. 	 Electricity

	 - KwH consumed 

	 - % Energy saving lighting

	 - KwH per person

. 	 Paper

	 - % Paper packs from recycled source

	 - % Paper packs chlorine free

	 - Paper recycled – m3

	 - Number of paper packs consumed per person

. 	 Travel

	 - Air-miles travelled by management

	 - Air-miles travelled by seafarers
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Appendix 2

Introduction

The calculation of reported CO2 emissions and the CO2 

emissions index are based on:

INTERIM GUIDELINES FOR VOLUNTARY SHIP CO2 EMISSION 

INDEXING FOR USE IN TRIALS - IMO Ref. T5/1.08 MEPC/Circ.471, 

29 July 2005 

(http://www.imo.org/includes/blastDataOnly.asp/data_

id%3D12740/471.pdf )

These guidelines provide a framework for the calculation of 

CO2 emissions and the GHG efficiency of a ship with respect 

to CO2 emissions (CO2 (g) / ton – nautical mile). 

Explanation of the variables:

CO2 – total annual heavy fuel oil (HFO) and marine diesel 

oil (MDO) consumption by the fleet (CNCo owned and 

chartered-in) is multiplied by a carbon factor (provided in the 

document above) to calculate total CO2 emissions.

Ton – nautical miles – metric tons of cargo carried by the 

ship between every port-to-port combination (cargo 

deadweight) is multiplied by the distance travelled (nautical 

miles) by the ship for the same port-to-port combination to 

produce ton-nautical miles port-to-port. Each of these totals is 

aggregated ship by ship, for the entire fleet to produce total 

annual ton – nautical miles. 

Total CO2 is divided by total ton – nautical miles to provide the 

CO2 index or the annual operational efficiency factor.  

How is the metric used?

The factor should be accompanied with analysis of:

Total CO2 emissions YOY

Total distance travelled YOY

Total cargo carried YOY

CO2 (g) / ton – nautical mile (at summer DWT)1

The metric is a performance indicator representing either 

the operational or technical efficiency of ships (depending 

on interpretation of the variables above – see Post note).

Post note

Comparability with others in the sector is limited due to the 

differences in application and interpretation of the variables, 

as well as inherent differences in operations. 

Many operators disregard utilisation in their calculation of 

ton – nautical miles, greatly enhancing their operational 

efficiency results. When utilisation is not taken into account 

i.e. the ship’s distance is multiplied by cargo capacity rather 

than cargo carried, the result is more a measure of technical 

efficiency.

As such, by including the CO2 (g) / ton – nautical mile 

(at summer DWT) figure in our analysis, we measure our 

technical efficiency or our maximum possible operational 

efficiency (YOY) to help benchmark performance (assuming 

the same fuel consumption when fully loaded).

Operational Efficiency in the Shipping Industry

1 The summer deadweight tonnage is the total lifting capacity of the ship expressed in tons of 2240lbs. It is the difference between the displacement light and 
displacement loaded. This figure is multiplied by the distance travelled for the year to produce the ton – nautical mile (at summer DWT) figure.




