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1	 	 Introducion

Hong Kong has taken the lead in Asia since 2006 to research into air 
polluion emited from ships, and to control such emissions through 
industry-led voluntary acion and government policy intervenion. The Air 
Polluion Control (Ocean Going Vessels) (Fuel at Berth) Regulaion, which 
became efecive from 1 July 2015, requires ocean-going vessels while at 
berth in Hong Kong waters to switch to marine fuel with sulphur content not 
exceeding 0.5 percent by weight, or other compliant fuel with at least the 
same sulphur dioxide (SO

2
) reducion efeciveness approved by the Director 

of Environmental Protecion. In the wider region, the Pearl River Delta (PRD) 
is home to over 60 million people and three of the world’s top ten container 
ports – Shenzhen in third place, Hong Kong in ith, and Guangzhou in 
seventh, and handled a combined 62.5 million twenty-foot equivalent unit 
(TEU) in 2015. Ship emissions also contribute signiicantly to poor air quality 
in the PRD. Sharing Hong Kong’s experience and know-how in controlling 
ship emissions in the PRD will make much bigger impact in the region in 
terms of emission reducion and the protecion of public health.
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Table 1 below shows the extent of ship emissions in the enire PRD, 
including Hong Kong. These are esimates derived from the latest high-
resoluion, acivity-based ship emission inventory for the PRD (Ng, et 
al., 2016). Among all the ciies in the PRD, Hong Kong, Guangzhou and 
Shenzhen are the ones contribuing the most ship-induced air polluion 
(Table 2), due to the large volume of vessel aciviies. To put these numbers 
into context, recent research conducted by mainland environmental 
protecion agencies and reported in local newspapers esimated that 
ships accounted for 14% of SO

2
 and 17% of NO

X
 emission in Guangzhou. In 

Shenzhen, corresponding igures were 66% for SO
2
, 14% for NO

X
 and 6% for 

PM2.5. For comparison, the latest igures in Hong Kong were 44%, 33% and 
42% for SO

2
, NO

X
 and PM2.5, respecively. 

2  Ship emissions in the PRD

Table 2  Ship Emissions by City, 2013 (tonne)

SO
2

NO
X

CO PM
10

PM
2.5

VOCs

Guangzhou 23,425 36,139 3,492 2,573 2,378 1,480 

Shenzhen 21,659 29,254 2,394 2,382 2,193 1,033 

Zhuhai 2,624 4,877 582 277 259 178 

Foshan 3,309 5,502 594 360 335 209 

Jiangmen 1,208 2,393 295 126 118 89 

Dongguan 3,252 5,202 542 357 331 199 

Zhongshan 981 2,097 273 100 94 75 

Huizhou 3,757 5,624 555 419 388 214 

Zhaoqing 392 963 137 38 37 32 

Hong Kong 15,740 35,634 11,668 2,162 1,999 3,363

Total 76,347 127,685 20,530 8,794 8,130 6,873

Table 1  Ship Emissions in the PRD and Hong Kong, 2013 (tonne)

SO
2

NO
X

CO PM
10

PM
2.5

VOCs

PRD 60,607 92,051 8,862 6,633 6,132 3,333 

Hong Kong 15,740 35,634 11,668 2,162 1,999 3,363

Total 76,347 127,685 20,530 8,794 8,130 6,873
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3  Current ship emission control    

  in the PRD

Despite the urgency to address ship emissions in the PRD, co-ordinaion between 
Guangzhou, Shenzhen and Hong Kong on this issue has been unsaisfactory. 
At the beginning, from 2006 to 2012, Hong Kong was taking the lead and was 
the only city in the PRD region who was paying any atenion to air emissions 
from ships. Even though there was formal and informal sharing of Hong Kong’s 
work and iniiaives on ship emission control through government and non-
government channels, the response at that ime from the mainland counterparts 
was rather passive, as ships as a source of air polluion was oten ignored. There 
was no ship emission inventory, and it was unclear whether the control of 
ship emission should fall under the responsibility of environmental protecion 
department or mariime safety administraion.

The situaion began to change in 2013, with Shenzhen taking a much more 
proacive approach to tackle ship emission. It could be partly driven by Hong 
Kong’s success in ground-breaking research and the Fair Winds Charter, and 
partly pushed by the need to clean up air polluion in diferent part of the 
country as the result of the smog episodes throughout China that year and 
the new Acion Plan on Prevenion and Control of Air Polluion spearheaded 
by the State Council. In September 2013, Shenzhen announced the Shenzhen 
Air Quality Enhancement Plan, which set out air quality targets to be met by 
implemening diferent air polluion prevenion and control measures, including 
for the irst ime the control of emissions from ships, among others. Clear 
direcions were set to promote onshore power supply for ships, to reduce 
emission from port equipment and machineries, to control the quality of marine 
fuel through at-berth fuel switching and the seing up of a sulphur emission 
control area in the PRD, and to encourage the use of liqueied natural gas (LNG) 
as a marine fuel. Shenzhen’s bold plan was further supported by an incenive 
scheme put forward by the Shenzhen Municipal Government in September 2014 
that inancial support will be provided to encourage the installaion and use 
of onshore power, as well as the use of marine fuel with sulphur content not 
exceeding 0.5%. It is obvious that Shenzhen is determined to catch up with Hong 
Kong with the same standard and requirement within a short period of ime.

Unlike Shenzhen, Guangzhou has been relaively cauious about its plan to 
control ship emissions, and it oten works in sync with Guangdong provincial 
government. In February 2014, Department of Transport of the Guangdong 
Government published the Guangdong Green Port Acion Plan (2014-2020). 
The Plan has 20 acion items, including plans to launch low carbon port 
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demonstraion project, to promote the use of onshore power and LNG 
tug boats, and to explore the feasibility of switching to low sulphur fuel 
in PRD waters together with Environment Bureau of the Hong Kong SAR 
Government. There were plans to provide subsidies to green port iniiaives, 
but no speciic details like Shenzhen’s incenive scheme was provided. More 
recently in July 2016, Guangzhou announced its green port acion plan. 
83 shipping enterprises, including the major shipping lines operaing in 
Guangzhou, signed the Guangzhou Port Green Charter. Signatories of the 
Charter pledge to support measures that improve energy eiciency of ship 
and port operaion, and the use of low sulphur marine fuel for ships. This is 
similar to Hong Kong’s Fair Winds Charter and the iniiaives rolled out by 
Shenzhen in 2014.

In short, despite the magnitude of the problem of ship-induced air polluion, 
which is now widely acknowledged by all paries in the PRD, there was 
limited synchronizaion between Hong Kong, Shenzhen and Guangzhou in 
the past decade to plan for regional consistency in terms of compilaion 
of ship emission inventories; introducion of fuel standards, requirements 
and regulaions; enforcement of regulaions, and the overall ime table 
for implementaion. This has led to a fragmented approach that in turn is 
undermining the efeciveness of ship emission prevenion and control at the 
regional level.
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4	 	 Naional	policy	on	ship		 	 	 	
  emission control

At the naional level, serious interest in ship emission control also started in 
mid-2013. Early discussions were mostly driven by environmental protecion 
departments, and soon the Ministry of Transport (MoT) was also heavily 
involved. Research projects were carried out at diferent levels to study the 
scale of ship emissions and to idenify efecive control measures. In June 
2015, MoT launched a consultaion paper on ship and port polluion control, 
and a plan was then published in August 2015 that recommends several 
acion items, including the seing up of three domesic emission control 
areas (DECAs) in China in the PRD, the Yangtze River Delta (YRD) and the 
Bohai Rim. The DECAs were formalized staring from January 2016, with 
progressive implementaion targets set (Table 3).

Pracically, naional policy and acion plan driven by MoT provides the 
guiding direcion and a much needed ime table for implementaion. For the 
PRD, it becomes a ixed target to make the 0.5 percent sulphur fuel rule a 
mandatory requirement by 1st January 2017. Then, staring from 1st January 
2019, vessels entering or operaing in the demarcated area 12 nauical miles 
from the coastline will have to use 0.5 percent sulphur fuel, whether they 
are at berth or underway.

Date Requirements

From 1/1/2016 Ports in the DECAs, if condiions allow, may implement the 
requirement for the use of marine fuel with 0.5% m/m sulphur content 
or lower when ships are at berth or at anchor

From 1/1/2017 Core ports in the DECAs should implement the requirement for the use 
of marine fuel with 0.5% m/m sulphur content or lower when ships are 
at berth or at anchor

From 1/1/2018 All ports in the DECAs should implement the requirement for the use 
of marine fuel with 0.5% m/m sulphur content or lower when ships are 
at berth or at anchor

From 1/1/2019 Ships entering the DECAs should use marine fuel with 0.5% m/m 
sulphur content or lower

Table	3		China’s	Domesic	Emission	Control	Area	Implementaion	Plan
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It is noteworthy that the YRD has been taking a diferent approach. 
Efecive from 1st April 2016, ships berthing at the ports of Shanghai, 
Ningbo-Zhoushan, Suzhou and Nantong are mandatorily required to 
comply with the 0.5 percent sulphur fuel rule. In other words, all the 
core ports in the YRD are ahead of MoT’s ime table, and are now on par 
with Hong Kong in terms of ship emissions control regulaion and fuel 
standard. Most signiicantly, Shanghai, Zhejiang Province and Jiangsu 
Province demonstrate the importance of taking a collaboraive approach 
within the region, in doing so provides a level playing ield for compeing 
ports and businesses. This is something the PRD has failed to achieve 
to date. Even though Shenzhen has made the 0.5 percent sulphur fuel 
rule mandatory since 1 October 2016, such requirement is only being 
enforced in Shenzhen ports.
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5	 	 Policy	recommendaions

It is signiicant that ship emissions are put into a regional context, so that the 
most efecive soluions for the PRD region will be ideniied. This approach 
is slightly diferent from the past one, as previous studies had concentrated 
on the proiles of ship emission in Hong Kong. As a result, soluions were 
ideniied to opimise ship emission reducion in Hong Kong alone irst, and 
then to push for a similar approach in other places in the PRD, which proved 
to be less efecive. As demonstrated by Shanghai and its neighbouring ports, 
the regional, collaboraive approach is the way to go and one that is welcome 
at the naional level.

Due to the MoT’s DECA implementaion plan, now the PRD basically has a 
ime table to follow which would allow the region to progress from voluntary 
at-berth fuel switching to mandatory fuel switch at 0.5 percent sulphur fuel 
staring from 2017, and then from at-berth fuel switching to an emission 
control area concept 12 nauical miles from the coastline efecive from 
2019. This is the regional policy related to marine fuel standards by default. 
For smooth implementaion, Guangdong government (including Shenzhen 
Municipal Government) will have to co-ordinate with Hong Kong and Macau 
on issues related to law amendments (e.g. the mandatory use of marine 
fuel with sulphur content not exceeding 0.5 percent for all vessels) and law 
enforcement.

A more aggressive approach for the PRD would be to outperform this default 
regional policy, by pushing forward some of the imelines and pushing for 0.1 
percent sulphur fuel. This approach will bring addiional emission reducion 
and health beneits to the PRD, and would resume PRD’s leading posiion 
in ship emission control in China. Speciically, the PRD should aim for the 
mandatory requirement of 0.1 percent or beter marine fuel the latest by 1st 

January 2019. To achieve this, it would require concerted efort in the PRD, 
with Guangdong Government taking the lead to co-ordinate and fostering 
a close working relaionship among all the PRD ports, including Hong Kong 
and Macau. A strong partnership with the fuel suppliers, especially the three 
state-owned enterprises, must be built to ensure adequate compliant fuel 
supply. Criically, a special regional task force has to be set up to oversee and 
drive the plan.

In parallel, the Guangdong Government should also take the lead in 
synchronizing other control measures and inancial incenives with respect 
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to the prevenion and control of ship emissions in the PRD region. It 
would require a strong partnership between the core ports such as Hong 
Kong, Shenzhen, Guangzhou and Zhuhai to become successful, and 
should include measures such as onshore power, LNG and NO

X
 reducion 

technologies. When the required regulatory framework, infrastructure and 
inancial tools are up and running in the core ports, other second-ier ports 
would then be brought into play.

In summary, the following policy recommendaions are made for the enire 
PRD region: 

• To push for the mandatory use of 0.1% sulphur fuel instead of 
0.5% sulphur fuel in the PRD on or before 1st January 2019, hence 
outperforming the rest of China according to the DECA implementaion 
plan; 

• To synchronise the incenivisaion and implementaion of other ship 
emission reducion measures in the PRD, such as the use of onshore 
power, LNG and NO

X
 reducion technologies. These control measures, 

advanced technologies and inancial tools would irst be introduced 
in the core ports in the PRD (Guangzhou, Shenzhen, Hong Kong and 
Zhuhai), and then further promoted to other ports in the region; 

• To strengthen regional collaboraion and co-ordinaion in ship emission 
control strategy and implementaion planning by seing up a special 
regional task force on ship emission prevenion and control. This is the 
only way to achieve the most efecive ship emission control acion 
plan in the PRD, and the best means to achieve consistent standards 
and requirements within the same, regional port network.
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