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The costs of port and ship emissions 



Exhaust emissions from ships 



 

 

 

 Bunker fuel 
 Bunker fuel/marine fuel oil (max. 3.5% sulphur (S)) 

burnt by ocean-going vessels is thousands of time higher 
in sulphur content than fuel used by vehicles (0.005% S 
for ULSD; 0.001% S for Euro V diesel), leading to higher 
SO2 and PM10 emissions. 

 
 

Marine fuel 
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Ship PM2.5 emissions and mortality 

Source: Corbett et al (2007) Mortality from ship emissions: A Global Assessment 



Proximity to population and health impact 



International best practice 



 

 

 

 International Maritime Organization (IMO)  

 adopted MARPOL Convention Annex VI in 2005 

 global cap on fuel sulphur limits (3.5% now, 0.5% post-2020) 

 Emission control areas (ECAs) (1% now, 0.1% post-2015) 

 

 In North America 

 Clean Air Action Plan (San Pedro Bay Port) 

 Fuel switching 

 Vessel speed reduction 

 On-shore power 

 Clean truck program 

 North America ECA 

 
 

 

International trend in emissions control 



 

 

 

 Europe 

 Effective from 1 January 2010, all ships are required to use fuel 
with a sulphur content of 0.1% or less while at berth in all 
European Community ports and within inland waters 

 On-shore power 

 LNG for vessels 

 Baltic Sea ECA and North Sea ECA 

 Electrification of cargo handling equipment 

 
 

 

International trend in emissions control 



Selected emissions control measures 

Technology General Emissions Control Technologies 

Name 
Diesel Oxidative 
Catalysts (DOC) 

Diesel Particulate 
Filters (DPF) 

Selective Catalytic 
Reduction (SCR) 

Exhaust Gas 
Scrubbers 

Shore power 

Application 

Trucks 
 CHE (>750hp) 
Marine & CHE 

(<750hp) 
Locomotives 

Truck 
CHE (>750hp) 

Marine 
Locomotive 

Truck 
CHE (>750hp) 

Marine 
Locomotive 

CHE 
Marine 

Locomotive 
Marine 

Targeted Air 
Pollutant 

PM 20-30%  
HC 50-90%  
CO 70-90% 

PM up to 90%  
HC, CO 60-90% 

NOx 70-90% 
SOx 90-99% 
PM 60-80% 

Net emissions 
reductions 

Technology On-Engine Modification 
Diesel Fuel 

Alternatives 
Operational 
Strategies 

Name 
Exhaust Gas 

Recirculation (EGR) 
Engine Replacement, 

Repower, Rebuild 
Slide Valves 

Ultra Low 
Sulphur Diesel 

(ULSD) 

Vessel Speed 
Reduction  

(VSR) 

Application 
Truck 

Marine 
Locomotive 

Truck 
CHE 

Marine 
Locomotive 

Truck 
CHE 

Marine 
Locomotive 

Truck 
CHE 

Marine 
Locomotive 

Marine 

Targeted Air 
Pollutant 

NOx 40-50% 
PM 70%  

(with DPF) 

NOx up to 90% 
PM up to 90% 

PM 10-50% 
NOx 10-25%  

PM 5-15% 
SOx 99% 

net reductions 
in NOx, PM 

Starcrest Consulting Group (2012) Developing Port Clean Air Programs 



Greening harbours in Asia 



Ship PM2.5 emissions and mortality in Asia 

Source: Corbett et al (2007) Mortality from ship emissions: A Global Assessment 



 
 
#9 Qingdao (13 million TEUs)  
 
 
#5 Busan (16.1 million TEUs)  
#1 Shanghai (31.7 million TEUs) 
 
#6 Ningbo (14.7 million TEUs)  
 
 
#4 Shenzhen (22.5 million TEUs) 
 
#7 Guangzhou (14.3 million TEUs) 
 
#3 Hong Kong (24.4 million TEUs) 
 
 
#2 Singapore (29.9 million TEUs) 

Top ten container ports in Asia, 2011 



Hong Kong’s experience: 
science, engagement and policy 



Study on Marine Vessels Emission Inventory 
in Hong Kong 

 ship emission inventory 
for Hong Kong 

 2007 as base year 

 activity-based approach 

 detailed bottom-up 
inventory 

 



OGV emissions by vessel type 



OGV emissions by mode 



Spatial distribution of ship SO2 emissions in 
Hong Kong, 2007 

Source: Ng, et.al (2012) Study on Marine Vessels Emission Inventory: Final Report 



 

 

 

 
 

Marine Vessel Smoke Emissions  

in Hong Kong and the Pearl River Delta 
 
 

 

 

 

Final Report 
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Health Impact Assessment of Measures to 

Reduce Marine Shipping Emissions 
 

 

 

 

Final Report 
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Pearl River Delta ship emissions study 

Emission inventory  Dispersion Health impact Policy recommendation 



Spatial distribution of SO2 emissions in PRD 

Source: http://www.civic-exchange.org/wp/wp-content/uploads/2013/03/201209PriceWorthPaying_en.pdf 



Control scenarios 

Source: http://www.civic-exchange.org/wp/wp-content/uploads/2013/03/201209PriceWorthPaying_en.pdf 



Emission reduction benefits 

Source: http://www.civic-exchange.org/wp/wp-content/uploads/2013/03/201209PriceWorthPaying_en.pdf 



Health impacts 

Source: http://www.civic-exchange.org/wp/wp-content/uploads/2013/03/201209PriceWorthPaying_en.pdf 



Voluntary industry-led initiatives  
Fair Winds Charter 

Source: http://www.civic-exchange.org/wp/fair-winds-charter/ 



Government incentive scheme for OGVs 

Source: http://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/incentive_ogv_switch_fuel.html 



Policy Address 2013 



A new Clean Air Plan 2013 

 Greening ports 

 A world trend 

 Regulating OGV 

 FWC and fuel switch incentive 
scheme 

 Regional fuel switch at berth 

 PRD ECA 

 Upgrading fuel for local crafts 

 On-shore power 

 Slow steaming 

 

Source: http://www.enb.gov.hk/en/files/New_Air_Plan_en.pdf 



Regional Cooperation Plan, June 2012 



 

 

 

 Regulations 
 Way behind North America and Europe 

 At-berth fuel switching regulation for OGVs (Hong Kong) 

 

 Voluntary action 
 Fair Winds Charter (Hong Kong) 

 

 Incentive program 
 Green Port Program (Singapore) 

 Incentive Scheme for OGVs to switch fuel (Hong Kong) 

 

 

 
 
 

Conclusion: ship emissions control in Asia 



End of presentation 
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