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Foreword 
As the shipping industry faces another cyclical downturn, impacting 
profitability and the viability of weaker industry players, the emphasis on 
efficiency and lowering the cost base becomes more apparent. An important 
aspect of driving down costs is fuel efficiency, and increasingly lower 
emissions are being demanded from stakeholders. 

After a brief respite in 2010 from the material losses experienced in 2008-09, 
the container-shipping market is again plunging to unsustainable shipping 
rates as it digests the advent of the megavessels. The delivery of these giants 
has just started, but with the prospect of a breakeven point at US$150 less 
on a trip to Europe than incumbents, the trend to larger vessels has 
commenced. The key difference in their efficiency is the reduced fuel 
consumption, which is 40% lower per container box.  

These fluctuations emphasise that shipping companies have little control over 
pricing in what is a relatively commoditised industry and should continue to 
focus on the parts of their businesses that they can control, namely their cost 
base, with efficient operations and providing services that customers require. 
Increasingly service operators and their end-customers - the consumers - are 
demanding lower emissions through the supply chain. Those ports and the 
vessels calling there will be asked to provide a greener environmental service.  

While vessel design (exhibited by the latest orders for new vessels) and the 
adoption of slow steaming are measures to reduce the burning of high-
sulphur-content bunker fuel, alternative fuel sources are still limited by 
commercial reality. We need to see an alternative suitability of product, 
sustainability in terms of not having a detrimental impact on other parts of 
the environment and finally scalability, with mass production of the product 
and distribution to the main shipping channels. 

We are delighted to have Dr Christine Loh, Founder and CEO of Civic 
Exchange, as our guest author to help us navigate the serious issue of marine 
environmental pollution and the regulatory conversation at hand to rectify it.  

 

 

 

Robert Bruce 
Head of Transport & Infrastructure Research 
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Green ships & ports 
Ships and their port activities are notorious for creating toxic hubs. With so much 
attention focused on land-based emissions, the industry has largely escaped 
regulatory attention. That is, until now. Authorities are demanding that operators 
improve their practices to safeguard environmental sustainability. Amid high fuel 
costs and fragile shipping rates, company executives understand that 
sustainability is an irreversible trend and that it is better to be part of the 
regulatory conversation than not. Companies are voluntarily adopting various 
technologies to reduce their carbon footprints and gain a competitive advantage. 

Public health, fuel prices, climate change and transparency are driving the effort 
to improve environmental standards. Indeed, it makes economic sense for 
industry leaders to respond to regulators’ concerns, given the adverse effects 
that marine emissions have on public health, especially in port cities. Port 
operators are collecting emissions data to understand where pollution comes 
from and what they can do to reduce it. As fuel prices rise, shipping lines are 
improving energy efficiency and reducing their carbon footprints. For example, in 
the international container-shipping sector, Maersk has opted for scale, ordering 
fuel-efficient megavessels for its long-haul Asia-Europe route. 

Coastal and riverport cities are most affected by emissions from shipping and 
port-related activities, but emissions - and their harmful impacts - disperse 
widely. As markets for green, low-carbon products grow, cargo producers are 
demanding a transparent logistics chain with a lower carbon footprint. Shipping 
lines and port operators are busy collecting and publishing data to improve 
transparency in an effort to maximise profits. While the USA and Europe are 
leading the clean-up curve, Asian ports are improving their environmental 
practices, with Singapore and Hong Kong leading the way. With Guangdong also 
in the picture, we may see significant improvements in the next few years. 

Many Asian shipping lines have the capacity to perform at a higher 
environmental standard, given the transnational nature of the business, but 
this does not happen automatically because “business as usual” is only to 
comply with local regulations. As shipping companies and port managers in 
Asia consider how fast and far they should clean up ahead of legislation, they 
will need to do more.  

Fuel switch leads to reduced emissions  
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What’s driving the change? 
Shipping and port operators and their emissions can no longer hide behind the 
more publicised land-based polluters. As regulators push for power plants, 
vehicles and factories to clean up their act, the marine industry is under 
increasing pressure to adopt tighter environmental standards. Public health, 
fuel prices, climate change and transparency are driving the change to a low 
carbon footprint.  

International Maritime Organisation 
Shipping is an inherently global business, with the international sector 
responsible for the transport of 90% of the world’s trade. The United Nation’s 
International Maritime Organisation (IMO) is the worldwide regulatory 
framework for the industry. The specific treaty that governs marine air 
pollution is Annex VI to the International Convention for the Prevention of 
Pollution from Ships (known as MARPOL Annex VI). The Marine Environment 
Protection Committee is the IMO’s senior technical committee on 
environmental issues. 

In January 2012, the IMO’s global sulphur content for marine fuels will be 
capped from its current 4.5% to 3.5%. Moreover, the IMO will reduce the 
sulphur cap further to 0.5% by 2020 (see Section 2). Thus, the overall picture 
will look quite different within a decade. Even within Asia, a laggard in the 
clean-up stakes, things are moving. Regulators realise that the health effects 
from ship emissions, especially in port cities, are particularly damaging to 
public health.  

Notably, the Europeans and North Americans have moved well ahead of the 
IMO in regulating fuel and emission standards. The ripple effect is affecting all 
stakeholders already, from oil refineries and marine fuel suppliers to 
shipbuilders, shipping lines and port management.  

Industry leaders understand that environmental sustainability is going to be 
more important moving forward. This is especially true for the international 
container shipping sector. The first signs of change are beginning to emerge 
in Asia. The Japanese lines MOL and NYK are actively promoting 
environmentally-friendly vessel designs. China’s Cosco has produced a first 
sustainability report in line with standards laid down by the Global Reporting 
Initiative (a comprehensive sustainability reporting framework). In Hong Kong, 
a voluntary coalition of shipping companies is leading a transition to use of 
cleaner fuels that has the potential to be a game changer for the Pearl River 
Delta (see Section 3).  

Container shipping and ports  
Container shipping moves more than one-third of the value of global trade 
and provides more than 4.2 million jobs worldwide. 1  Thus, an increasing 
demand for green freight and green shipping will have far-reaching 
consequences on everyone along the logistics chain. 

This includes ports. Ports around the world may be managed by a city, 
national port authority or a privatised entity. Ports are hubs for emissions, 
and port cities have a key role to play in improving the public health of 
residents, as well as greening freight.  
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Drivers for change 
In the next five years, environmentally motivated regulations on air emissions 
and ship design - as well as other issues beyond the scope of this report, 
namely ballast water discharge and ship-recycling - are key.  

With respect to air emissions and ship design (for more fuel efficient ships), 
there are four inter-related drivers affecting change: 

 Public-health concerns relating to emissions from ships and port activities; 

 Cost, availability, and efficiency of cleaner fuels; 

 Climate-change concerns relating to greenhouse gases (GHG) emissions, 
especially carbon dioxide (CO2); and 

 Public demand for transparency. 

1. Public health  
Air emissions from ships have largely escaped regulatory attention in port 
cities in the past because the focus was on the vast quantity of pollutants 
from power plants, industry and vehicles. As emissions from land-based 
sources were cleaned up in Europe and North America, pollution from ships 
became more obvious.  

Air pollution as a result of shipping and port activities has been the key driver 
pushing European and North American governments and port authorities to 
clean up. Long Beach and Los Angeles were the first ports to put forward a 
comprehensive clean-up plan in 2006, 2  due to a potential lawsuit by an 
environmental group. The port authorities realised that if they wanted to 
continue to operate and expand the port, they would need to clean up and 
work with the affected communities (see Section 2). The ripple effect is now 
being felt in Asia, with ports from Singapore to Hong Kong and Shanghai all 
under greater scrutiny from national policymakers looking for cleaner growth.  

Sulphur dioxide (SO2) is a key toxic emission from burning marine fuels.3 The 
concern over SO2 emissions from ocean-going vessels (OGV) is particularly 
strong because of the very high sulphur and heavy metals content of marine 
fuels. The main types of marine fuels are residual oil (also called heavy fuel 
oil), marine gas oil, intermediate fuel oil and marine diesel oil. Residual oil is 
just one step up from asphalt in the refining process and is nasty stuff, while 
marine gas oil has the lowest sulphur content. Intermediate fuel oil is a mix 
of high and low sulphur oil, while marine diesel is a mix of low sulphur oil 
combined with a small amount of residual oil.  

Bunkering refers to the loading of fuel on to vessels. Marine fuels are often 
referred to as bunker fuel. The cleaner marine fuels are also called distillate 
fuel or “distillates”.  

The fuel an OGV burns on the high seas today have a sulphur content of 
generally between 2.7% and 4.5%. Contrast this with the sulphur content of 
Euro V vehicular fuel at 0.001% and its clear how toxic marine fuels are. The 
shipping industry emits three times more SO2 than road transport globally. 

SO2 is a precursor to acid rain, and it degrades air quality through chemical 
reactions in the atmosphere. In particular, SO2 leads to formation of 
particulate matter (PM), another pollutant, both of which cause 
cardiopulmonary illness, asthma and strokes.4 Another harmful pollutant is 
nitrogen oxide (NOx) which is formed whenever there is engine combustion. 
It causes a range of respiratory diseases. All of these pollutants can 
aggravate existing lung and heart illnesses in humans. 
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The European Union (EU) estimates that by 2020, SO2 and NOx emissions 
from OGVs will be greater than all land-based sources in the EU.5 SO2 and 
NOx emissions from vessels are projected to increase by 45% and 67% as 
shipping volumes are expected to rise. Thus, as clean-up efforts continue in 
land-based sources on their expected trajectories, the emissions from ships 
are already standing out as the major regulatory frontier. 

Figure 1 

Emissions by sector in the EU, 2000 and 2020 

% land based sources SO2 NOX VOC NH PM2.5 

 2000 2020 2000 2020 2000 2020 2000 2020 2000 2020
Power generation 57.4 21.6 17.8 13.6 0. 1.3 0.4 0.6 8.5 5.7
Industry 18.7 29.8 9.6 14.5 0.5 0.7 0.1 0.1 1.9 1.9
Households 7.6 7.2 5.5 10.1 7.2 9.0 0.7 0.6 38.7 39.3
Transport 4.6 7.7 61.3 51.2 38.9 17.5 2.0 0.6 28.9 20.3
Agriculture 0.0 0.0 0.0 0.0 0.5 1.0 91.1 92.7 3.9 7.1
Processes 11.7 33.7 5.8 10.6 51.9 70.5 5.8 5.4 18.2 25.8
Total land (‘000 t) 8,735 2,805 11,581 5,888 10,661 5,916 3,824 3,686 1,749 964
International sea transport (‘000 t) 2,430 3,526 3,557 5,951 na na na na na na
Share of land based sources (%) 27.8 125.7 30.7 101.1 na na na na na na
Source: CAFE Impact Assessment 20056 

The public-health impact of ships’ emissions is now much better understood 
thanks to medical research. Indeed, the impact is disproportionately large 
because when big ships are at port, their highly toxic emissions are often 
emitted close to where people work and live. Recent research in Hong Kong 
shows how emissions from ships berthed at container terminals at Kwai 
Chung penetrate port-side communities. 7  Ships and people are in close 
proximity in most major coastal and river port cities, and this is especially 
true in Asia, where population density is very high. 

It has been estimated that globally, emissions from vessels are responsible 
for 60,000 premature deaths every year, and that this number, based on 
2002 data, could increase by 40% by 2012.8 Thus, the current number may 
be close to 84,000 per year. Figure 2 indicates that the great majority of 
these impacts are being felt in Asia, and as freight volumes in the region 
continue to rise, the negative health impact will increase accordingly.  

Figure 2 

Mortality in coastal cities 

Source: Corbett 2007 
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For more than 70% of voyage time, vessels are within 400km from the 
shore,9 which is close enough to affect the air quality of coastal and river 
cities. While the time spent at port is only a small proportion of the whole 
voyage, this is where shipping emissions are most dangerous to human 
health. The acceptance that emissions from vessels that travel great 
distances on the high seas can still have a major impact on public health has 
led to the recognition of the need for cleaner marine fuels.  

The US Environmental Protection Agency’s (USEPA) expects its latest 
regulatory action for the creation of Emissions Control Areas (Figures 5 and 6) 
where sulphur emissions standards are tightened, to prevent an estimated 
12,000-31,000 premature deaths and 1.4 million lost workdays, and result in 
annual health benefits in 2030 of US$110-270bn, nearly 90 times the 
projected costs of US$3.1bn to achieve those results.10  

Ships, large and small, are responsible for just some of the emissions 
associated with port activity. Heavy machinery, such as cargo handling 
equipment, also creates polluting emissions, as do barges, tugs and trucks. 
Ports are the hubs for these emissions. Indeed, the entire logistics chain that 
moves goods around has a substantial emissions footprint.  

2. Energy efficiency 
Shipping lines and cargo owners will have to pay more for fuel in the future 
as the IMO and other regulatory changes to cap emissions kick in. 

Distillates are more expensive than residual oil. With the IMO tightening 
marine-fuel standards pushing international shippers to use distillates with a 
maximum 0.5% SO2 content by 2020, refineries around the world will need 
to gear up to supply much larger quantities of cleaner fuels for the entire 
shipping sector. There is much discussion among the shipping lines on the 
supply and demand picture for cleaner shipping fuels and its cost implications 
as various regulatory measures come into force (see Section 4). 

Moreover, tighter regulations and a shortage of distillates may drive the 
alternative mitigation technology industry. If the goal is to emit fewer toxic 
pollutants and shipping lines have the freedom to decide how they are going 
to do this, then some of them may choose to install scrubbers on ships over 
cleaner fuels.11 Scrubber makers say the technology is capable of removing 
nearly all the SO2 and 85% of the NOx and PM without increasing CO2 but 
price aside, there is the practical issue of size of the scrubbers which makes 
them harder to fit onto smaller ships (see Box on pages 24 and 25).12 

Port authorities may also require ships at berth to switch to using shore-side 
power, which will entail shipping companies investing in retrofits to plug into 
the port’s electricity system. This trend also impacts shipbuilders. With the 
advent of statutory SO2 and NOx emission controls, as well as concerns about 
climate change, those that are able to design and build more energy-efficient 
ships, with lower all-round emissions, will do well. 

With more than 80% of global-shipping capacity originating from Asia, fuel 
efficiency is especially important for Asian shipbuilders. China, South Korea 
and Japan are the major players. While China delivers on quantity and is 
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improving on design, Zhang Shengkun, president of the Shanghai Society for 
Naval Architects and Marine Engineers, sees Chinese ship design still a 
decade behind its Japanese and Korean peers.13 China wins out on smaller 
types of vessels, but the others do well on building bigger, complex and more 
environmentally advanced vessels. 

The major South Korean shipbuilders, Hyundai Heavy Industries, Daewoo 
Shipbuilding & Marine Engineering and Samsung Heavy Industries, focus on 
winning orders for large, complex and expensive vessels, such as LNG tankers, 
drill ships and giant container vessels. By ceding the easier to build dry-bulk 
and smaller container ships to low-cost China, the Korean strategy has won 
high-end contracts and 40% of global orders year to date.14 

Daewoo Shipbuilding & Marine Engineering’s contracts to deliver 10 Triple-E 
Class container vessels in 2013-14 and another 10 in 2014-15 to Maersk Line 
illustrate the success of the Korean strategy. These very large Triple-E ships 
are so-called because they are designed for economy of scale, energy 
efficiency and better environmental performance (see Section 2).  

Winning the Triple-E contract is important to Daewoo because by building a 
series of vessels, it will allow for incremental improvement in development of 
products and processes. It is then possible to allocate the development and 
design costs, and partially, the production planning costs to the first ship; 
achieve economy of scale in building and procurement, as well as innovate 
and thus giving the builder first-mover advantages in the industry. 

Figure 3 

Container ships ordered January-August 2011 

Order Date Owner Shipyard No. of vessels 
ordered

TEU capacity of 
each vessel 

Total TEU of 
order

10,000-TEU or Larger Container Ship Orders 
Jan 11 A.P. Moller-Maersk Daewoo Shipbuilding 10 18,000 180,000
Mar 11 OOIL Samsung Heavy Industries 6 13,000 78,000
May 11 OOIL Samsung Heavy Industries 4 13,000 52,000
Jun 11 Seaspan Corp Jiangsu Yangzijiang Shipbuilding 7 10,000 70,000
Jun 11 A.P. Moller-Maersk Daewoo Shipbuilding 10 18,000 180,000
Jun 11 NOL Hyundai Samho 10 14,000 140,000
Aug 11 Hyundai Merchant Marine Daewoo Shipbuilding 5 13,000 65,000
Source: Braemar Seascope’s Research, Exim News Service15 

The more-expensive Japanese shipyards are focussing on reliable 
workmanship and installation during construction, achieving high-fuel 
efficiency, low-carbon production and use of environmental and IT 
technologies to stay competitive. Japanese innovation include new 
technologies such as air lubrication, which works by covering a ship’s wetted 
surface with injected air that reduces frictional drag thereby saving energy. 
Indeed, Japan was an early backer of the IMO’s Energy Efficiency Design 
Index for ships because its shipbuilding sector is competitive on design in that 
area. The index has now been formally adopted in July 2011 (see below on 
climate change). 

To maintain an edge over the Koreans and Chinese, Japanese shipyards are 
also leaders in using both productivity-enhancing automation technology and 
state-of-the-art IT-incorporated ship equipment. Moreover, its steel industry 
also contributes. Shipbuilding is one of the major markets for steel, and 
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Japanese steel makers are renowned for steel-plate technology for ships. 
They also reduce the CO2 emitted during the steel making process, yet 
another way to reduce the carbon footprint. In addition, hi-tech steel also has 
a positive impact on Japan’s ability to improve design for all types of ships 
including tankers, LNG carriers and ice ships, improve safety, and at the same 
time reduce cost as a result of anti-corrosive technology. 

Noteworthy examples of how Japan is surviving tough competition include the 
Imabari Shipbuilding Group, Japan largest shipbuilder, which leads in building 
bulk carriers. Klaus Nyborg, CEO of Pacific Basin Shipping, emphasised that 
many of their dry-bulk fleet was built in Japan because of superior 
workmanship including fuel efficiency, which is what matters most to the 
bottom line. A Japanese handy-size bulk ship costs US$30m and typically 
uses about 24 tonnes of fuel a day, compared to a US$25-26m Chinese-made 
ship consuming 28 tonnes of fuel a day.16 The higher purchase cost is soon 
made up by the much higher fuel efficiency and buyers will pay a premium for 
a superior ship.  

Recent Japanese successes include, Oshima Shipbuilding Company winning an 
order for three post-Panamax dry-bulk carriers in October 2011, where Mitsubishi 
Heavy Industries will provide the technology to achieve 25% CO2 reduction 
through using a new hull design, propulsion system and other technical 
measures that will all improve fuel efficiency.17 Kawasaki Heavy Industries and 
Kawasaki Kisen Kaisha are developing vessels that use LNG as fuel, and IHI 
announced in September 2011 that it has developed a low-emissions 
containership that can run on LNG as well as conventional marine fuel.18 

What is important to note is the definite trend in ship design and shipbuilding 
that points to higher fuel efficiency and environmental performance. Everyone 
will have to innovate in this area and Chinese players are keen to improve. 
Pacific Basin, for example, is working with a Chinese ship design house and 
shipyard to improve design and enhance a ship it ordered in 2010, according 
to CFO Andrew Broomhead.19 

3. Climate change  
The international shipping sector contributes about 3% of global carbon-
dioxide (CO2) emissions - a key GHG. This is about equal to Germany’s or 
Japan’s CO2 footprint. This figure is expected to rise to 6% by 2020, with 
emissions doubling by 2050 if no action is taken. The current global OGV fleet 
of about 30,000 vessels pumps about a billion tonnes of CO2 per year.20 

After years of haggling, at the most recent IMO meeting in July 2011, 55 
countries agreed to progressively improve ships’ energy efficiency, thus 
reduce fuel consumption and thereby lower their carbon footprint from 2013 
onwards through imposing the Energy Efficiency Design Index. All ships over 
400 tonnes built in developed countries after 2013 must improve their energy 
efficiency by 10%, rising to 20% between 2020 and 2024, and 30% for ships 
delivered after 2024. Ships built in developing countries must comply by 2019.  

The shipping industry used to argue that moving freight by ship had a much 
lower carbon footprint than air or road transport (and therefore could be 
considered more environmentally “sustainable” and climate-friendly) as a 
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defence against regulation. Some highlighted what was considered a 
complicating factor to do with complex air chemistry: while CO2 has a climate 
warming effect in the atmosphere, SO2 has a cooling effect as it blocks solar 
radiation. Experts agree that it is best to impose measures to reduce both 
carbon and other air pollutants,21 since it makes little sense not to reduce the 
level of toxic pollutants that harm human health. Furthermore, scientists have 
calculated the relative public-health benefits of mitigating CO2 versus toxic 
emissions, and have found that ship emissions still have a major harmful effect 
on human health.22 In other words, both emissions types have to be mitigated. 
In the end, the industry’s argument of its inherent sustainability failed because 
the trend is clear - customers want to see improvement along the whole chain. 

Cargo owners, especially manufacturers of branded goods, are more focused on 
CO2 than the toxic air pollutants released during the logistics chain. This is likely 
due to the quick rise in acceptance of the need to reduce CO2 over the past 
decade, as climate change enters consumers’ consciousness. Thus, end-
consumers are beginning to understand that a ton of CO2 has the same warming 
effect no matter where it is emitted and that it stays in the atmosphere for a 
very long time. This means shipping lines are checking their carbon footprint, 
looking at how to reduce it and communicating their efforts to shippers, who can 
ultimately pass the cost of lower-carbon products to the consumer.  

Toxic pollutants on the other hand, such as SO2, have not had the same global 
discussion as CO2 because of longstanding neglect to clean-up shipping emissions. 
However, cargo producers are beginning to accept that alongside CO2, the 
pollution and harm from the entire logistics chain needs to be addressed. 

4. Transparency  
As end-buyers, consumers, communities and even investors demand more 
information about the environmental and carbon footprints of products to 
assess risk, top management of every business along the chain (from raw 
material producers to suppliers, manufacturers, ship owners and operators, 
port managers to distribution and delivery operators) must engage. The 
speed and convenience of information technology also means people expect 
information to be available, regularly updated and publicly released. 
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Pollution-ships-ports nexus  
Large vessels, including container ships, tankers, bulk carriers and cruise 
liners, are major contributors to air emissions in port cities worldwide. 
Pollution arises as a result of fuel combustion in ships’ engines for propulsion 
and for driving auxiliary engines, as well as operation of boilers to provide 
heat and steam. Coastal and river port cities are most affected by emissions 
from shipping and port-related activities, but emissions - and their harmful 
impacts - disperse widely.  

The main propulsion engines are formidable marine diesel engines that can 
stand over three stories tall and run the length of two large buses. Auxiliary 
engines on large ships typically range in size from portable generators to 
locomotive-size engines. 

Regulatory structures 
There are numerous regulatory structures affecting ships in international 
waters, when they enter a country’s jurisdictional waters and when they berth 
at port:  

1. IMO and tighter standards 
The IMO deals with international shipping, and MARPOL sets out regulation 
for vessels entering waters of member states, including water pollution, GHG 
(including CO2), and various criteria pollutants. MARPOL Annex VI deals 
specifically with toxic air emissions from ships. The current sulphur content 
cap on fuel is 4.5%. This will change in January 2012 to 3.5%, which will then 
be reduced to 0.5% by 1 January 2020, pending a feasibility study in 2018. 
OGVs have to install smoke stack sensors to monitor and record the sulphur 
levels emitted. 

Besides SO2, the IMO has also tightened NOX emissions limits on a 
progressive basis for ships built from 2000-2010, 2011-2015 and beyond 
2016. The NOX limit is based on engine speed of vessels. For ships built 
between 2011 and 2015, the cap for NOX emissions is 15%-21% lower than 
ships built in the previous period, and from 2016, the reduction will be 80% 
less for ships sailing in specially designated emissions control areas (see 
below) under the IMO. The standard technology for NOX removal is called 
selective catalytic reduction (SCR).  

2. IMO and emission control areas  
Signatory countries to Annex VI can also designate special Emission control 
areas (ECAs) if they wish to put in place more stringent controls within their 
own territorial waters. From 1 July 2010, the IMO has required that ships 
entering an ECA must use fuel of 1% sulphur content or better, which will be 
further reduced to 0.1% from 1 January 2015.  

Emission control areas: The first and second ECAs were established in the 
Baltic Sea and North Sea and went into force in May 2006 and November 
2007, respectively. Thus, vessels calling at ports there are already burning 
maximum 1% sulphur content fuel, and will reduce it further to 0.1% by 
2015. There has also been recent discussion that the EU could consider 
another ECA in 2013.23  
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Figure 4 

Baltic-North Sea-English Channel ECA 

Source: IMO 

In March 2010, the USA and Canada made a joint proposal to the IMO to 
create an ECA. The North American ECA will come into force in August 2012 
extending out to 200 nautical miles (370km) from the coast. This ECA 
includes waters on the Pacific and Atlantic coasts, the Great Lakes and other 
bodies of water navigable from the coast,24 as well as in the Gulf area and the 
waters around Hawaii. Marine fuels used by all vessels operating within the 
ECA cannot exceed 1% sulphur content, and commencing in 2015, fuels used 
cannot exceed 0.1% sulphur.  

Figure 5 

North American ECA 

Source: USEPA 
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This is the first phase, where the sulphur content of marine fuels will be 
tightened but there is a second phase of tightening in a few years. Beginning 
in 2016, there will be a NOX engine standard as well. This will have a major 
effect as it will cover all US and Canadian ports. Moreover, California is 
pushing regulation even further (see pages 18-20). This means all ships 
sailing into North America will have to comply. 

The fourth ECA is a part of the North American ECA. It was designated in July 
2011 around Puerto Rico and the US Virgin Islands. The effective date of the 
first-phase sulphur standard will come into force in 2014, and the second-
phase begins in 2015, with a NOX engine standard being introduced a year later. 

Figure 6 

Puerto Rico and US Virgin Island ECA 

Source: USEPA 

As US waters are adjacent to Mexico, the USEPA have been conducting fuel 
switch demonstrations and workshops with Mexico since the fall of 2009 with 
the support of Maersk Line and Hamburg Sud, two European shipping 
companies. The aim is to raise awareness about the benefits of implementing 
an ECA and the imminent implementation of the North American ECA in 2012. 
Mexico may consider joining the North American ECA. 

European at-berth directive: The EU has gone a step further still. It has a 
series of regulations to reduce ships emissions, 25  and the EU’s at-berth 
directive requires ships calling at EU ports to use 0.1% sulphur fuel while at 
berth, with few exceptions.26 Recently, the EU has proposed further regulation 
to support the consistent application of Annex VI throughout the EU member 
states.27 The European Commission estimates that the public health benefits 
will total between €15bn and 34bn, much higher than the projected costs of 
€2.6-11bn.28 

Thus, by mid-2012, the North European and North American ports will all 
require ships to switch to a cleaner fuel as they sail into their jurisdictional 
waters, thus affecting all of the Asian container and dry-bulk operators. Ships 
will have to carry at least two grades of fuel on board - a higher sulphur fuel for 
the open seas and a much cleaner fuel when they enter ECA waters and ports. 

Asia has been slow to join the ECA-formation movement, but consultations on 
new development plans for the Pearl River Delta published in September 
2011 raises the possibility of a pilot ECA covering the waters of Hong Kong, 
Guangdong and Macau.29 
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3. Climate-change challenges 
Recent EU regulation included aviation in its emissions trading scheme (EU 
ETS) from 2012. The shipping sector may be next, and the shipping sector is 
watching developments with respect to aviation closely. 

Non-EU airlines fought against total inclusion of the entire journey even when 
the aircrafts are not flying through EU territory. They argued total inclusion 
would infringe the sovereignty of other states under international law and is 
incompatible with various international agreements. US airlines lodged a 
judicial review in the London High Court, which then referred the case to the 
Court of Justice of the European Union.  

On 6 October 2011, the Advocate General of the court decided that the 
inclusion of international airlines based outside Europe within the EU ETS is 
compatible with international law. While the Advocate General’s ruling is non-
binding, and the court’s judges still have to come to a final ruling in early 
2012, they usually follow the decision of the Advocate General. Should they 
go against it, the EU Commission could appeal.30  

The estimated cost to Asian airlines is US$400m a year, which will be passed 
onto passengers.31 In any event, the battle between the airlines and the EU is 
not over. The Director General of International Aviation Transport Association 
(IATA) said after the Advocate General’s ruling that 20 countries, including 
China, India, Japan, Russia and the USA would challenge the EU’s plan at the 
International Civil Aviation Organisation, and India indicated it would 
‘retaliate’.32 

Figure 7 

International and regional regulatory changes 

Time Body Regulation 
May 2005 IMO Fixed global sulphur cap at 4.5% 
May 2006 IMO & EU Baltic Sea ECA fixed sulphur cap at 1.5% 
August 2006 EU EU passenger ships cap at 1.5% 
August 2006 EU EU ports regulated fuels used 
January 2007 California Main and auxiliary engines, 24 miles off coast fixed at 0.5% cap 
August and November 2007 IMO & EU North Sea and English Channel fixed sulphur cap at 1.5% 
January 2010 EU All ships, in ports and waterways fixed sulphur cap at 0.1% 
January 2010 California Main and auxiliary engines, 24 miles off coast sulphur cap at 0.1% 
July 2010 IMO Existing ECAs fixed sulphur cap at 1% 
January 2012 IMO Global cap for sulphur fixed at 3.5% 
January 2012 California Ships 24 miles off coast fixed sulphur cap at 0.1% 
August 2012 IMO North American ECA sulphur cap fixed at 1% 200 miles of coast 
January 2013 IMO Ships’ Energy Efficiency Design Index goes into force 
January 2015 IMO Existing ECAs sulphur cap fixed at 0.1% 
January 2020-2025 IMO Global cap for all ships at 0.5% subject to 2018 study 
Source: IMO, California Air Resources Board, EU 

4. Regulation by port authorities 
Unlike vessels, there is no international body that regulates ports. In a 
specific jurisdiction, the port may be regulated by the city, a specialised port 
authority, the marine or environmental agency, or the state the port is in.  

Ports have many kinds of activities ranging from container shipping, bulk and 
general cargo shipping, harbour craft movements, terminal operations, 
trucking and even rail movements. In some port cities, the shipping and port 
activities are far from where people live and work, while others are close to 
dense population, which leads to different priorities with respect to 
environmental regulation.33   
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The world’s largest ports have heavy container movements, and thus have 
large terminals operating all kinds of heavy machinery to move boxes around. 
Overall, ports with legacy machinery are upgrading their diesel-powered 
cargo handling equipment or invest in electrified equipment. Smaller ports 
tend to retrofit existing equipment to meet emission standards. LNG, biofuels 
and hydrogen-powered vehicles are all being used to varying degrees at 
different terminals.  

Ports are also tackling issues such as dredging, waste minimisation and water 
quality.  

Climate change is a concern, with ports being especially vulnerable to rising 
sea levels and volatile weather,34 particularly in deltaic regions such as China’s 
Pearl River Delta region, where developments have sprung up in flood-prone 
areas. Intensive dredging can also lead to flooding, as it tampers with the 
natural riverbed and can exacerbate erosion and change deposition 
patterns.35 For now, few ports seem to be dealing with flooding risks. 

In addition to the physical risks associated with climate change, ports are 
trying to reduce their environmental footprint largely by increasing efficiency 
within the port area (and thus reducing fuel consumption). Ports are also 
becoming ISO14001 certified. This is an increasingly prevalent voluntary 
environmental management system that helps companies document their 
environmental performance but it does not set the environmental standard 
that needs to be met.36 It does however represent another indication of the 
trend to understand the environmental impact of the port, if only to better 
communicate the status quo to their clients - the shipping lines - who are 
increasingly demanding more environmental information from all of their 
business partners in order to provide it to their customers, the cargo owners.  

EU regulations - Shipping versus aviation 
The shipping sector may be hoping that the differing 
political perceptions of the aviation versus shipping 
industries will be enough to keep the EU Commission 
from pressing too hard to regulate shipping any time 
soon. Despite the aviation sector making a case for the 
many economic and social advantages that aviation 
provides to tens of thousands of people across the 
wealth spectrum in developed and developing 
countries, it is difficult to shake off the perception that 
flying is a relative luxury with a high carbon footprint. 
Shipping on the other hand is perceived as providing 
essential services (such as food to poor countries) at a 
much lower carbon cost. In simplistic terms, planes 
rush oysters to epicures; ships cart rice to the masses. 

However, shipping and aviation share plenty of 
similarities. Both are large sectors that cross global 
boundaries and whose collective emissions are larger 
than those of most individual countries. Both expect to 
see substantial growth in the coming decades, which 
translates into a growing percentage of global 
anthropogenic carbon emissions. Both have thus far 
been mostly exempt from international climate policy. 
Both have been named as targets for inclusion in the 

EU ETS. Many of the features claimed by the aviation 
sector - such as thin margins and fuel costs as 
sufficient drivers for change - would be similarly 
relayed by the shipping sector. 

The IMO has been working on the issue. Its 2009 study, 
ahead of the UN’s climate negotiations in Copenhagen, 
looked at mandatory measures to improve energy 
efficiency of ships through ship design and fleet 
management, as well as the possibility of a marine fuel 
levy and maritime emissions trading system. The 
mandatory design measures have been pushed forward 
and will apply to new ships built after 2013. Progress on 
the other two measures - the levy and the ETS - has been 
slower (see Section 4). And one could imagine that an 
increasingly impatient EU Commission would regard the 
IMO as no better than ICAO or the UN as a forum for 
reaching international climate consensus. 

The relationship between the EU Commission and airlines 
are characterised by mistrust and misunderstanding. The 
challenge for shipping is to head off this sort of mistrust 
and misunderstanding through concerted and earlier 
engagement with the EU Commission. 
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Figure 8 

Pearl River Delta - ports and airport infrastructure  

Source: Hong Kong University of Science and Technology 2006 

In addition, adjacent ports are also joining forces to clean up, like the ports of 
Long Beach and Los Angeles, and Vancouver, Seattle and Tacoma,37 since 
their physical proximity means they need to collaborate in order to capture 
the environmental benefits while competing on a level playing field.  

1. Long Beach/Los Angeles 
The ports of Long Beach and Los Angeles are the largest in North America. 
They move 40% of US container traffic. Their size, combined with the 
geographical position of their ports (emissions do not disperse easily) and the 
large population residing nearby, means that emission from port activities 
have a significant public health effect. Their efforts are among the most 
comprehensive in the world, and they are aggressively addressing all types of 
port-elated air emissions, particularly through the San Pedro Bay Clean Air 
Action Plan (CAAP) adopted in 2006. CAAP was developed with the 
participation of the South Coast Air Quality Management District, California 
Air Resources Board and the USEPA. 

These steps were necessary because of lawsuits from community activists on 
grounds of public health. There would be no hope to expand and improve port 
facilities if the local communities are against them. Long Beach and Los 
Angeles already suffer from congestion and frequent strikes, which affect 
turnaround time. 
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Figure 9 

Clean Air Action Plan, 2006 and 2010 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Source: Ports of Long Beach and Los Angeles  

To respond to community complaints, the ports have actively sought to 
understand the sources of emissions, and have made progress in reducing 
emissions from land-based sources as well as vessel traffic. This includes 
upgrading rubber-tired gantry cranes and rail-led gantry cranes. The Port of Los 
Angeles also uses electric trucks for drayage purposes,38 and monitors its air 
quality through on-port monitoring stations.39 Shore-side power, which eliminates 
the need for ships to burn fuel when at berth, is also being implemented.  

Long Beach’s highly successful Green Flag Program is a voluntary speed 
reduction programme for vessels to slow down to 12 knots as they approach 
the coast. Ships emit less when they travel more slowly. In return for their 
participation, ship operators can earn dockage rate reductions.  

While the North American ECA will come into effect on 1 August 2012, 
California requires 0.1% fuel to be used from 1 January 2012 from 24 
nautical miles from shore in boilers, auxiliary and main engines.40  

Figure 10 

Costs of selected mitigation measures for OGVs at POLA and POLB 
Mitigation activity (US$) Port 2006 2007 2008 2009 Total per port Measure 

total
Voluntary speed reduction POLA 0 0 1,400,000 1,900,000 3,300,000
 POLB 1,615,000 1,727,500 1,834,600 1,728,501 6,905,601 10,205,601
Shoreside power POLA 0 5,395,900 17,072,800 5,932,474 28,401,174
 POLB 5,533,900 6,313,100 8,078,900 3,749,468 23,675,368 52,076,542
Low-sulphur fuel for main engines POLA 0 0 354,000 204,000 558,000
 POLB 0 0 120,800 90,000 210,800 768,800

 

Figure 11 

Projected costs for selected mitigation measures for OGVs  
Mitigation activity (US$) Port 2010 2011 2012 2013 2014 Total per 

port
Measure 

total
Voluntary speed reduction POLA 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 15,000,000
 POLB 4,637,000 2,500,000 2,500,000 2,500,000 2,500,000 14,637,000 29,637,000
Shoreside power POLA 34,500,000 16,900,000 5,200,000 42,000 260,000 56,902,000
 POLB 36,495,369 38,250,000 56,933,477 43,802,275 14,749,202 190,230,323 247,132,323

Source: San Pedro Bay Ports Clean Air Action Plan 2010 Update (2010) 
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2. Seattle-Tacoma-Vancouver 
Beginning in 2007, the Northwest Ports Clean Air Strategy is a collaborative 
effort among the ports of Vancouver, Seattle and Tacoma as well regulators in 
Canada and the USA. The strategy targets OGVs, cargo handling equipment, 
trucks, rail, local crafts and port administration. It includes measurement 
targets for 2010 and 2015, which exceed regulation, to push port users to be 
even cleaner. It will be reviewed in 2012 to ensure that new standards and 
technologies are taken into account when considering new measures. This 
cross-border collaboration is an effective way to ensure that the 
environmental benefits from port and shipping activities are maximised.41 

Figure 12 

Ports of Seattle and Vancouver 

 

  

Source: Civic Exchange 

3. European ports 
Some of the European ports are also leaders in change. Various ports have 
been proactive in reducing their emissions and have led the way in using 
renewable energy and cleaner fuels, such as LNG, in their port equipment.  

Beyond the European at-berth Directive mentioned above, a series of non-
government, voluntary initiatives have been set-up to encourage better 
environmental performance.  

The European Sea Ports Organisation (ESPO)42 represents 1,200 ports in the 
EU and Norway. It manages the EcoPorts webportal, 43  which features 
environmental management tools that ports can use to identify and tackle 
environmental challenges.  

The World Port Climate Initiative (WPCI)44 has 55 member ports across the 
world (half of which are European). Members aim to reduce GHG through 
influencing the sustainability of supply chains. For example, efforts are being 
made to encourage shore-side power for auxiliary engines in OGVs.45  

WPCI has a specific initiative called the Environmental Ship Index (ESI).46 The 
ESI covers NOx, SOx and CO2 and is designed to improve the environmental 
performance of ships. It gives points for ships performing over and above 
current international legislation (mainly IMO). The ESI scale runs from 0 to 
100, with 0 being ships that comply with current regulation but where ships 
perform better than current regulation, they score points. Thus, a ship does 
not score points until it out-performs current regulation. The ESI gives 
emissions at port a heavier weighting to reflect the public-health impact that 
they have.  
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Several ports have been using the ESI to offer subsidies to shipping lines that 
exceed regulation. For example, the Port of Antwerp is using the ESI to 
identify ships eligible for a 10% discount on tonnage dues with an ESI rating 
of over 31.47 Similarly, Hamburg and Rotterdam give a discount of up to 10% 
for ships with an ESI rating over 20.48, 49  

Figure 13 

Ports providing incentives based on ESI 

Name City Country Incentive 

As of 1 January 2011: 
1. ESI-score > 20: score/100 multiplied by “GT-class reward” 
2. ESI-score > 40 points: add 1/4 of the “GT-class reward” 

GT-class reward Amount (€)50

0-3,000 200

3,001-10,000 500

10,001-30,000 900

30,001-50,000 1,200

Port of Amsterdam Port of 
Amsterdam 

Netherlands 

50,001-up 1,400

Port of Antwerp Antwerp Belgium 10% discount on tonnage dues with ESI >31 

Ports of Bremen/Bremerhaven Bremerhaven Germany As of 1 January 2012. Details to be determined51 

Autorità Portuale di Civitavecchia Citavecchia Italy Listed on ESI list, but not on port website. 

As of 1 January 2011 

ESI Discount (%) Limit

20-25 0.50 250

25-35 1.00 500

35-50 5.00 1,000

Hamburg Port Authority[iii] Hamburg Germany 

50 up 10.00 1,500

Seehafen Kiel GmbH & Co. KG Kiel Germany Listed on ESI list, but not on port website. 

Port of Oslo Oslo Norway ESI >20, 30% discount52 

Port of Rotterdam Rotterdam Netherlands As of 1 January 2011 up to 10% discount of GT section of seaport 
dues for ships ESI>2053 

Source: ESPI, List of Participating Incentive Providers54  

Individual ports are also taking a leadership role. The Port of Rotterdam has 
published its Port Vision 2030 study in June 2011 to set out its vision for a 
sustainable future in port management.55 It factors in a switch in economic 
power from Europe to Asia, as well as higher marine fuel prices and a 
sustainable logistics chain spurred on by demands from cargo owners.  

4. Shipping companies 
Shipping lines need to practice fuel economy and strong environmental 
management. Slow steaming is one way to reduce fuel consumption. During 
the financial downturn of 2008-09, many shipping lines slowed the speed of 
their vessels thereby cutting fuel consumption significantly. Slow steaming 
has an immediate and significant impact - reducing speed has a cubic 
relationship with fuel consumption. Experts believe that the price of marine 
fuels must remain between US$350-400 in order for slow steaming to remain 
viable, and to retain the CO2 reduction levels seen during 2009-11.56 
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Figure 14 

Maersk’s Triple-E Class vessel 

 
Source: Maersk Line  

Capitalising on what they see as the “new normal” Maersk Line has introduced 
the 18,000 TEU vessel built for slow speed and maximum freight volume to 
compete on the Europe-Asia route, as discussed in CLSA’s report, Mega vessels 
flatten liners (11 July 2011). These ships provide the advantage in a high fuel-
cost environment for the longer Europe-Asia voyage. CLSA believes there is a 
cost advantage of at least US$100 per TEU over existing vessels on that route. 

Figure 15 

Asia-Europe route - Distance between each port of call from Shanghai en route to Europe and back 

 

Ports of call Nautical miles between ports 

Shanghai -

Ningbo 101

Xiamen 436

Hong Kong 287

Yantian 46

Salalah 464

Algeciras 3885

Zeebrugge 1294

Rotterdam 64

Bremerhaven 215

Felixstowe 303

Tangier 1295

Yantian 8539

Hong Kong 46

Shanghai 776 
Source: CLSA Asia-Pacific Markets, Port World 

With dimensions of 400 metres long and 73 metres in depth, the new Triple-E 
class is the largest vessel on the water, beating today’s biggest container ship, 
the Emma Maersk (launched 2007), by 16% in carrying capacity.57 Maersk 
Line has 20 Triple-E ships to be delivered between 2013 and 2015 costing 
US$190m each from Daewoo Shipbuilding & Marine Engineering. 

While larger ships burn more fuel, these mega-vessels have lower emissions 
on a per container basis. In the Mega vessels flatten liners report, it is 
estimated that the 18,000-TEU vessels will burn 169 tonnes of marine fuel 
per day (see Figure 16), compared with a 7,000-TEU vessel at 106 tonnes. 
However, when this is viewed on a unit basis, consumption per TEU is 26% 
lower on the bigger vessel than on the smaller one.  
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Figure 16 

Fuel burn by vessel type  
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Source: CLSA Asia-Pacific Markets  

View from an emissions basis, the Triple-E vessels produce 20% less CO2 per 
container compared to the earlier E-Type Emma Maersk and 50% less than 
the industry average on the Europe-Asia route. It consumes 35% less fuel per 
container on average. Their top speed is capped at 23 knots, two less than 
the Emma Maersk representing a 19% power reduction. A waste heat 
recovery system, costing US$10m, captures and reuses energy from the 
engines’ exhaust gas for extra propulsion with a 9% reduction of fuel use. 
These giant ships will also be easier to dismantle for reuse and recycling.58 

Slowing down plus using cleaner fuel has been proven to reduce air pollution 
substantially. The US National Oceanic and Atmospheric Administration (NOAA) 
tested emissions in May 2010 by flying an aircraft over a 96,500 tonne 
container Maersk Line ship, Margrethe Maersk, about 40 miles off the 
Californian coast. The ship was burning marine fuel with 3.17% sulphur 
content before switching to one with 0.07% sulphur. Sophisticated 
instruments “sniffed” the ship’s emissions before the ship switched fuel (by 
law, within 24 miles of the coast) and slowed down voluntarily. It found that 
SO2 levels plummeted 91% and PM dropped 90%. The reductions were larger 
than anticipated. The results released on 12 September 2011 are expected to 
have not only national but global significance, as governments and the 
shipping sector can see the very positive results.59 

According to Tim Smith, chief executive for Maersk Line North Asia Region, 
participating in experiments is part of Maersk’s strategy of positioning itself as a 
responsible operator and industry leader at the forefront of developments to 
tackle the environmental challenges that face its industry. Not only does this lead 
to less fuel consumed and lower fuel costs, but Maersk is banking on, over time, 
that more of its customers will come to value superior environmental 
performance.60 

Bulk-carrier Pacific Basin Shipping is an example of what more a best-in-class 
shipping company can do. It continues to invest in fleet renewal for both 
economic and environmental reasons. Its modern dry-bulk ships consume less 
fuel and produce less air pollution than the average vessel in the dry-bulk sector. 
It works closely with shipbuilders to innovate on design. Other measures include 
careful voyage planning and careful scheduling, using liquid fuel combustion 
catalysts to ensure complete combustion and thus achieve fuel savings and 
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reduce engine overhaul frequency, as well as adapting auto-pilot systems to suit 
different load and weather conditions so as to reduce unnecessary rudder 
movement and improve overall efficiency of vessels staying on course. 

5. Local vessels 
Apart from OGVs, every port has a range of smaller vessels such as ferries, 
barges, tugs, fishing vessels and pleasure craft. These vessels can also clean-
up and ports are beginning to push them to do so. These vessels are also 
subject to Annex VI and ECA regulations where applicable. However, in North 
America and Europe, these vessels already use fuel that is much cleaner than 
even the tightest ECA standard of 0.1%.  

In places like Hong Kong, these vessels use the mandated 0.5% fuels but 
there is pressure for them to do better, perhaps even switching to ultra low 
sulphur diesel (ULSD) of 0.005% sulphur. Switching to cleaner fuels result in 
slightly more fuel being consumed but the air pollutants are greatly reduced. 
But this does not address the carbon issue although the increase is very small.  

The Big Three: Emission mitigation options for vessels 
Currently, shipping lines have three main ways of 
reducing their toxic air emissions at berth to meet 
regulation or corporate environmental performance goals: 

1. Low sulphur fuels: In the last few years, with 
more port authorities and regulators requiring 
OGVs to use lower sulphur fuels, shipping lines 
have worked out technical obstacles (relating to 
fuel flashpoints and viscosity) to using distillates 
instead of residual oil. This means that the 
shipping industry can now switch to low sulphur 
fuels without technical issues, and without the 
need to retrofit their machinery. This is why 
many shipping lines favour using cleaner fuels to 
other mitigation options that require more up-
front investment. Using distillates dramatically 
cuts the amount of SO2 and PM emissions 
released by vessels, but may lead to a higher 
carbon footprint, as more distillate fuel is needed 
to power ships than bunker fuel, but the 
additional CO2 emissions are relatively minor. 

2. Scrubbers: Scrubbers are equipment installed on 
board vessels using residual oil to cut SO2 and 
PM emissions. Because they require more fuel to 
run, they may increase both a vessel’s carbon 
footprint slightly and the cost of fuel (possibly by 
2%) although some scrubber manufacturers say 
they are able to remove most of the SO2 and PM 
without increasing CO2. Yet, many shipping lines 
are reluctant to pay the high cost of adding a 
scrubber, though proponents argue that given 
the current and possibly even higher future costs 
of distillates, a scrubber is the more economical 
alternative over the long-term. Moreover, a 
scrubber requires extra room on a ship, which is 
harder for smaller vessels.  

3. Shore-side power: Ships that plug in to electricity at 
port use shore-side power (also referred to as “cold 
ironing”, “shore power”, “shoreline power” or 
“alternative maritime power”). The main challenges 
are: 

 Lack of standard: There is no internationally 
recognised standard for voltage or physical 
infrastructure for shore-side power outlets. This 
means that a ship might be equipped for shore-
side power at one port but unable to use it at 
another. Until such a standard exists, most 
container terminals are reluctant to invest in the 
infrastructure to support it. 

 Time required: While fuel switching, turning on 
scrubbers and tapping into shore-side power all 
require time to execute, tapping into shore-side 
power takes the longest at approximately two 
hours to connect and disconnect. This means 
that shore-side power is most viable for vessels 
that remain at berth for longer periods (over 
eight hours); reefer vessels that require 
enormous amounts of energy to refrigerate their 
cargo, and cruise ships. 

 Power source: The environmental advantages of 
shore-side power are most clear when the 
electricity is generated by clean energy. By 
plugging in and switching off their engines, ships 
stop emitting altogether. However, if the power 
is generated by coal, then it just means 
emissions have been moved to where the power 
plants are. Also, the power must be reliable and 
able to cope with the extra load, as a reefer or 
cruise ship needs as much electricity as a town. 
Shore-side power may not be the best fit where 
brownouts and blackouts occur.  
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Some local craft plug in to electricity alongside, which reduces their carbon 
footprint, depending on how the power is generated, and improves local air 
quality. Apart from switching fuel, in the PRD, a variety of measures are being 
explored to increase port activity efficiencies, including consolidation of local 
barging services, which reduces emissions by cutting down the number of 
vessels required to link the ocean ports with their hinterland.61 

6. Logistics companies and trucks 
Trucks around ports have been notoriously difficult to regulate because many 
are owned and operated by small companies or even individual owner-
operators. Long Beach and Los Angeles have tried for several years to 
implement various programmes but there are multiple law suits over the 
legality of their efforts. 

In addition, programmes that require financing are complicated, as some 
truckers argue that they cannot bear the large loans that are sometimes 
necessary to purchase the truck required to meet the ports’ standards. 
Trucker and community organisations have taken particular umbrage with this 
issue, most recently at the port of New York-New Jersey, where they argue 
that the responsibility of the truck loan is borne solely by the driver, without 
sufficient financial assistance for loan repayment.62 Hong Kong’s programme 
to provide a subsidy for new trucks has also not worked well because the 
amount was considered too low. 

7. Cargo producers 
This group of stakeholders is more focused on carbon emissions than other 
pollutants, driven by the greater public interest in CO2 and climate change. 
They are also more concerned about environmental issues at stores in cities 
where regulation is tighter, as well as in their factories. However, getting 
them to focus on the broader environmental impacts of their whole logistics 
chain has been difficult, but it is beginning to happen. 

The impacts of port-related and marine emissions from the supply chain are 
disproportionately borne by Asian port communities. While this could be seen 
as a cost of Asia’s success in establishing itself as a global manufacturing 
centre, there is little disagreement that these externalised costs should 
ultimately be borne by the end-user and factored into retail prices.  
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Asia picking up the pace 
Asian ports have been slow to deal with the air-ship-fuel-ports nexus 
probably because there has been less or no sustained push from local 
communities. However, this is changing. 

Asian ports are growing and throughput is expected to rise. Excluding Dubai, 
eight of the top 10 container ports in the world are in Asia. There is nowhere 
else in the world where so much vessel traffic is so close to very large and 
dense populations. Similar to the European and North American experience, 
as countries clean up their land-based sources, emissions from vessels are 
more obvious, and as ports clean up elsewhere, Asian port cities are 
beginning to take note that they too need to act.  

Figure 17 

Top container ports (in ’000 TEUs) 

Rank 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

1 Hong Kong Hong Kong Hong Kong Hong Kong Hong Kong Hong Kong Singapore Singapore Singapore Singapore Singapore Shanghai 

 16,211 18,098 17,826 19,144 20,449 21,984 23,192 24,792 27,936 29,918 25,867 29,069 

2 Singapore Singapore Singapore Singapore Singapore Singapore Hong Kong Hong Kong Shanghai Shanghai Shanghai Singapore 

 15,945 17,087 15,571 16,941 18,411 21,329 22,602 23,539 26,150 28,006 25,002 28,431 

3 Kaohsiung Kaohsiung Busan Busan Shanghai Shanghai Shanghai Shanghai Hong Kong Hong Kong Hong Kong Hong Kong 

 6,985 7,426 8,073 9,453 11,282 14,554 18,080 21,720 23,998 24,494 21,040 23,699 

4 Busan Busan Kaohsiung Shanghai Shenzhen Shenzhen Shenzhen Shenzhen Shenzhen Shenzhen Shenzhen Shenzhen 

 6,440 6,383 7,541 8,610 10,650 13,660 16,200 18,470 21,100 21,416 18,250 22,510 

5 Rotterdam Rotterdam Shanghai Kaohsiung Busan Busan Busan Busan Busan Busan Busan Busan 

 6,400 6,290 6,340 8,493 10,408 11,492 11,843 12,039 13,261 13,453 11,980 14,194 

6 Long Beach Shanghai Rotterdam Shenzhen Kaohsiung Kaohsiung Kaohsiung Kaohsiung Rotterdam Dubai Guangzhou Ningbo-
Zhoushan 

 4,408 5,612 6,120 7,620 8,843 9,714 9,471 9,775 10,791 11,827 11,200 13,144 

7 Shanghai Los Angeles Los Angeles Rotterdam Los Angeles Rotterdam Rotterdam Rotterdam Dubai Guangzhou Dubai Guangzhou 

 4,210 4,879 5,184 6,534 7,179 8,292 9,288 9,653 10,653 11,001 11,124 12,550 

8 Los Angeles Long Beach Shenzhen Los Angeles Rotterdam Los Angeles Hamburg Dubai Kaohsiung Ningbo-
Zhoushan 

Ningbo-
Zhoushan 

Qingdao 

 3,829 4,601 5,080 6,106 7,144 7,321 8,088 8,923 10,257 10,934 10,503 12,012 

9 Hamburg Hamburg Hamburg Hamburg Hamburg Hamburg Dubai Hamburg Hamburg Rotterdam Qingdao Dubai 

 3,750 4,248 4,689 5,364 6,138 7,003 7,619 8,862 9,890 10,784 10,262 11,600 

10 Antwerp Antwerp Long Beach Antwerp Antwerp Dubai Los Angeles Los Angeles Qingdao Qingdao Rotterdam Rotterdam 

 3,614 4,082 4,463 4,777 5,445 6,429 7,485 8,470 9,460 10,024 9,743 11,100 

Source: Hong Kong Marine Department  

After all, ships sailing to North America and Europe must operate at a higher 
environmental standard (and already carry the cleaner fuel on board), and 
should they be required to do so there is no reason why they should not meet 
the same standards in Asian ports. 
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Figure 18 

Vessel PM mortality rates in Asian coastal areas 

Source: Corbett et al 2007 

1. Singapore 
Singapore is the second-largest container port in the world in terms of TEU 
throughput, most of which is transhipment business.  

The Maritime and Port Authority of Singapore (MPA) is a government body 
and oversees port activity as a regulator of vessels, port operations and is 
leading the way in incentivising greener practices in the region prior to 
regulatory change. The take-up rate so far is slow, however (section 4 
discusses the ineffectiveness of voluntary measures). 

In April 2011, the MPA committed S$100m to the Maritime Singapore Green 
Initiative to incentivise industry players to perform at an environmental 
standard beyond IMO regulation.63 It has three parts: 

1. Dealing with CO2: The Green Ship Programme for owners of Singapore-
flagged ships incorporates design to increase efficiency and reduce fuel 
consumption.  

2. Dealing with non-CO2 emissions: The Green Port Programme provides a 
15% reduction in port dues for vessels using several specific technologies 
or switch to cleaner fuels. 

3. Upgrading technology: The Green Technology Programme aims ‘to 
develop and adopt green technologies through co-funding of up to half of 
qualifying costs’. MPA has set aside S$25m from the Maritime Innovation 
and Technology (MINT) Fund for this programme. If response is good, 
MPA will set aside another S$25m in a second tranche. 
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Pearl River Delta (PRD) ports: The region is the export manufacturing hub 
of South China. Manufacturing, logistics and shipping have been its economic 
life-blood since the 1980s when Hong Kong manufacturers began to relocate 
their businesses there. Hong Kong-based investors also put money into 
building terminals in Shenzhen. Today, mainland and Hong Kong investments 
dominate in both ports. 

While the PRD region is geographically very small - it is only about the size of 
the San Francisco Bay Area - it is extremely busy, with very heavy shipping, 
port and logistics activities. Three of the world’s top-10 container ports are 
found here - Hong Kong (currently ranks 3rd behind Singapore and Shanghai), 
Shenzhen (currently ranks 4th) and Guangzhou (currently ranks 7th). Moreover, 
Guangzhou is South China’s major general port serving inland provinces for a 
large variety of non-containerised cargoes.  

The population of the whole PRD region is around 60 million – of which Hong 
Kong has seven million, Shenzhen has 11 million and Guangzhou has 12 
million. A Hong Kong study shows 3.8 million of its residents are affected by 
shipping emissions. 64  While there is no study to show the number of 
Shenzhen and Guangzhou residents similarly affected, the numbers are 
unlikely to be small and the regional authorities will start to carry out relevant 
research. 

Figure 19 

PRD port throughput  

Note: 2009 data quoted for Zhongshan as 2010 numbers are not publicly available. Source: Civic Exchange 
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2. Hong Kong 
In Hong Kong, vessel traffic is under the purview of the Marine Department, 
which is the de facto port authority. It cannot be equated with the port 
authorities of Long Beach and Los Angeles, which have extensive control over 
both sea- and land-based activities. The Marine Department comes under the 
Transport and Housing Bureau. The Hong Kong Port Development Council, which 
advises the Transport and Housing Bureau on port planning and promotion. 

As a regulator, the Marine Department only has jurisdiction over vessels 
movements within Hong Kong’s territorial waters and compliance with IMO 
regulations (ie, the OGVs). It has no jurisdiction over emissions from any 
land-based port operations (such as from diesel-powered fork-lifts and 
cranes), which fall under the remit of the Environmental Protection 
Department (HKEPD) working under the Environment Bureau.  

HKEPD is the environmental authority. Its remit includes developing 
environmental policies and control strategies within Hong Kong, and includes 
emissions from vessels within Hong Kong waters. Thus, the Marine 
Department and HKEPD need to collaborate to control emissions from all 
types of vessels and land-based port activities. Hong Kong’s awkward 
regulatory structure is derived from a past in which controlling emissions 
from ships and port activities were not a priority. Indeed, the lack of unifying 
environmental regulatory structure is common in many parts of the world. 

Things are changing. The HKEPD commissioned research to look at shipping 
emissions in 2007; and privately funded studies are also on-going to consider 
the public health impacts arising from shipping emissions. These efforts set 
the stage for a think tank, Civic Exchange, to organise a series of stakeholder 
gatherings over three years to bring HKEPD officials, public health experts, air 
quality scientists, ship owners, ship liners, terminal operators, cruise ship 
operators, non-OGV vessel operators, harbour crafts operators and truckers 
together to explore voluntary measures ahead of possible regulation.65  

Announced by the Hong Kong Liner Shipping Association and the Hong Kong 
Shipowner’s Association in October 2010, the voluntary Fair Winds Charter 
was the product of several rounds of stakeholder gatherings. The 18 
signatories, made up of ship owners, liners and cruisers agreed to burn fuel 
with sulphur content not exceeding 0.5% at berth, starting from 1 January 
2011 for two years. 66  Together, these lines represent some 80% of 
throughput represented by member lines of the Hong Kong Liner Shipping 
Association. A number of companies, such as Maersk Line and APL, even 
opted to use only 0.1% sulphur fuel. These two lines, along with Evergreen, 
started switching ahead of the 1 January 2011 start date.  

Once publicly announced, the Fair Winds Charter had an immediate positive 
effect. Singapore began to consider what it could do and eventually 
announced the programmes in 2011 noted above. Discussions also took place 
between stakeholders in Hong Kong and Guangdong, and these are ongoing. 
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Figure 20 

Fair Winds Charter – An industry first 

Note: China Navigation Company is also a member of the FWC. Source: Civic Exchange 

3. Shenzhen 
The port of Shenzhen is only 20 sea miles from Hong Kong. The Port Authority 
of Shenzhen is under the Ministry of Communication, and is focused primarily 
on land-based emissions solutions including LNG trucks in port and shore-side 
power feasibility studies. The Shenzhen Environmental Protection Department 
has no staff member dedicated to emissions from vessels. However, this may 
change, as the authorities realise shipping lines are willing to reduce their 
emissions throughout the PRD region via the Fair Winds Charter. 

4. Guangzhou 
The port of Guangzhou is not only a growing container port but a major port 
for non-containerised cargo (such as coal, oil, oil products, minerals/ores and 
grains) serving the inland provinces of Guangxi, Yunnan, Hunan and Hubei. 
The Guangzhou Port Authority is under the Guangzhou Municipal People’s 
Government, and the Guangzhou Port Group - a state-owned company, 
manages the port. The Guangzhou Maritime Safety Administration, like the 
Marine Department in Hong Kong, ensures compliance with regulation, but 
has no jurisdiction to introduce new environmental regulation. 

New policy direction 
In the last two years, five key policy documents proposing to address 
emissions from vessels across the PRD region have emanated from national 
and regional authorities: 

1. The Outline of the Plan for the Reform and Development of the Pearl River 
Delta (2008 - 2020) published in December 2008 by the policy-setting 
National Development Reform Commission in Beijing indicates 
environmental considerations should be taken into account in planning the 
further development of the PRD region.  
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2. This provided the foundation for the Study on the Action Plan for the Bay 
Area of the Pearl River Estuary (2009), which first raised the idea of a 
China ECA in the PRD region.  

3. The Framework Agreement on Hong Kong/Guangdong Co-operation, 
issued by the State Council of the Central People’s Government in April 
2010 states: ‘Guangdong and Hong Kong will progressively adopt air 
quality objectives and fuel and emission standards for motor vehicles and 
vessels which are more advanced than other places in the Mainland.’ 

4. On 1 September 2011, Hong Kong’s Environment Bureau, together with 
the Guangdong Province Housing and Urban-Rural Development 
Department and the Secretariat for Transport and Public Works, Macao 
SAR Government, launched a new consultation study - Regional 
Cooperation Plan on Building a Quality Living Area. This is the most 
comprehensive example of the policy options under consideration by 
regional governments, and includes a reference to an ECA for the region.  

5. On 12 October, the Chief Executive of Hong Kong, in his annual policy 
address stated that Hong Kong would ‘explore with the governments of 
Guangdong, Shenzhen and Macao proposals for requiring OGVs to switch 
to low-sulphur diesel while berthing in PRD waters, and setting up an 
Emissions Control Area in PRD waters. We will also study, in collaboration 
with the relevant trades, ways to improve the quality of vessel fuels sold 
locally to reduce marine emissions’. 

Figure 21 

The regional cooperation plan on building a quality living area: ship emissions 

Controlling air pollution from vessels in PRD waters 

The consultation document proposed numerous ideas relating to ships and ports: 

 Conducting a joint study on controlling air pollution from vessels and compile an 
emissions inventory on vessels; and 

 Formulating cooperation plans on controlling emissions, such as 

1. Formulating reduction targets for vessels and fuel standards; 

2. Restricting emissions, including NOx, from new ships in line with latest technology; 

3. Examining measures to get ships entering port areas to use cleaner fuels; 

4. Providing shore-side power to OGVs and cruise ships; 

5. Requiring ships at berth and anchorage to use cleaner fuels or shore-side power; 

6. Explore setting-up an ECA in the PRD region. 

Regional Cooperation Plan on Building a Quality Living Area
September 2011

Source: Guangdong Province Housing and Urban-rural Development Department, Environment Bureau, 
Hong Kong SAR Government, Secretariat for Transport and Public Works, Macau SAR Government  

Although regulation has not yet emerged, these documents together show 
that the governments of the PRD jurisdictions intend to coordinate and make 
new regulations within the region to control shipping and port emissions. 
Moreover, national policymakers have identified the PRD as an experimental 
region for exploring a transition away from dirty manufacturing to becoming a 
‘green and quality living area’.  
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If the PRD is to be declared an ECA in the future, this will be a big push for all 
the stakeholders to clean up as the ports of Hong Kong, Shenzhen and 
Guangzhou handle an enormous amount of cargo (see Figure 19). 

Other mainland Chinese ports: 
Mainland port cities have plans to improve environmental conditions, and 
most of them have water pollution clean-up plans but air pollution has yet to 
become a clear priority. For example, even the Guangzhou Port Group’s 
“Green Port Initiative” fund of Rmb1bn only focus on water quality, waste 
water and noise. Air emissions were not included.67  

With tonnage growth, ports have to increase and upgrade their equipment, 
and that offers a chance for them to improve emissions from land-based 
sources. By electrifying cargo handling equipment, as has been done in 
several ports, like Zhuhai, Xiamen, Qingdao and Shanghai, or experimenting 
with LNG for at-port trucks, like Ningbo, these efforts contribute to both air 
quality and carbon reduction improvements.68 Some ports, like Shanghai and 
Shenzhen, are also looking at shore-side power.69 70  

Several ports have undertaken MOUs with ports and governments in the USA 
and Europe to share best practices. The Port of Shanghai is collaborating with 
the Port of Los Angeles on emissions issues, converting its diesel rubber-tyred 
gantry crane fleet to electrical power.71  

The continuing discussion in the PRD and the publication of the more 
definitive and extensive Regional Cooperation Plan on Building a Quality 
Living Area, may well encourage mainland ports to do more. If the PRD 
region becomes an ECA, it would no longer be a far-fetched thought for the 
entire Chinese coast to be similarly regulated. After all, ships that travel to 
and from North America and Europe, including all Chinese-flagged vessels, 
can already perform at much higher environmental standard - so why 
shouldn’t they do so when they are in China where population density and the 
threat to public health is even higher? 

5. Taiwan: 
USEPA has been working closely with the Environmental Protection 
Administration of Taiwan on a partnership programme since 2008 on reducing 
air pollutant and GHG emissions from OGVs that call at Northwest US and 
Taiwan ports. Conferences and workshops were organised to foster 
collaboration and for Taiwan to tap into USEPA’s expertise and experience. An 
emission inventory has been developed for the ports of Keelung, Taichung, 
Kaohsiung and Hualien. Management strategies were drawn up to reduce 
emissions over the short, medium and long term, covering OGVs, harbour 
craft, cargo handling equipment, trucks, railroads and other fugitive sources. 
The Executive Yuan of Taiwan has also approved amendments to the Law of 
Ships made by the Ministry of Transportation and Communications, giving 
port authorities the power to ensure OGVs calling at Taiwan harbours are in 
compliance with MARPOL Annex VI. In addition, the Keelung Harbour Bureau 
has in place an advisory policy that vessels slow steam in their approach to 
the port and use low sulphur fuel, but there are no incentives for this. 

It’s early days in 
other mainland 
 Chinese ports 

Taiwan collaborates 
with USEPA 

Best practices sharing 
will lead to further 

improvements 



Section 3: Asia picking up the pace Blue Books
 

7 November 2011 www.clsau.com 33 

6. South Korea: 
A key policy of President Lee Myoung Bak is “low carbon, green growth” in 
mitigating climate change. It is looking to the sea, including carbon 
sequestration in seaweed and developing ocean energy technologies, to 
reduce their ports’ carbon impact. As energy and fuel efficiency is critical to 
climate change and carbon reduction policies, the Korean push in these areas 
will have a beneficial outcome for reducing air emissions overall. For example, 
Korea’s ‘green growth’ strategies call for reducing carbon emissions from 
ships through increasing vessel and fuel efficiency. 

At Busan, officials are looking to the port’s hinterland to find greater 
efficiency gains through rail and coastal transport among other initiatives as 
part of its ‘Green Port Project’.72  The Korea Maritime Institute found that in 
2008, Korean ports emitted 1.89 million tonnes of CO2, with ships, vehicles 
and cargo handling equipment each accounting for a third of the emissions. It 
recommended electrifying cargo-handling equipment, increasing port 
efficiency, and providing shore-side power (which, though installed, has yet 
to be used).73 

7. Japan 
The Japanese Ministry of Land, Infrastructure and Transport (MLIT) sets 
emission standards for vessels and vehicles, not overall port activities. MLIT’s 
Maritime Bureau (not the Ports and Harbours Bureau, also under the MLIT) is 
responsible for regulating ship emissions at the national level as well as each 
of 11 local branches. In addition, some local governments impose stricter 
vehicle regulations than others.  

The maritime policy bureau at MLIT is currently reviewing whether to 
introduce an ECA and how extensive it should be although there is no timeline 
on when Japan may make application to the IMO.74  

In addition, although there is no specific fuel switch initiative in Japan, 
Japanese shipping lines are participating in switches in ports in Europe, North 
America and Hong Kong. This gives Japanese ports and authorities an 
opportunity to observe the benefits and issues surrounding such a change. 

8. Australia 
Port operations and environmental protection in Australia are covered by both 
federal and state laws. Ports and shipping are generally covered by the same 
pollution-related laws as other industries. Some ports are government owned, 
while others are private. 

The powers and authority of ports in environmental management vary from 
state to state, and the current structure has gaps in managing the sea-land 
interface. The minimum requirement is for port corporations to comply with 
relevant standards. Not unlike Hong Kong, the shortcomings have their 
origins in past maritime operation, which ignored environmental practices. 
Thus, there is nothing like the comprehensive nature of port regulation at 
Long Beach and Los Angeles. 
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In Western Australia, ports are required to develop environmental 
management plans, which is forward-looking but there are no guidelines for 
the preparation or auditing of the plans. The New South Wales ports must 
comply with an operating licence that is reported to and audited by the state 
minister but even here, regulations are far from comprehensive. 75  Where 
expansions plans have been put forward, communities raised air quality 
concerns, such as with Botany Bay, Port of Sydney. 

The driving factor for change with Australian ports is carbon reduction. The 
Port of Melbourne sustainability initiatives provide a good example. They are 
primarily climate change driven and the air quality benefits are secondary. It 
focuses on reducing energy consumption, increasing energy efficiency, 
conserving and measuring, reporting on climate change initiatives, cleaning-
up water pollution and longstanding contaminated land, as well as mitigating 
safety and environmental risks.76 

The interesting question is Australia’s discussion about imposing a carbon 
price, which has caused substantial political controversy. The Australian 
Government has put forward legislation that a carbon price will be paid by 
liable entities, such as companies with facilities that emit 25,000 tons or more 
of CO2 per year with agriculture excluded. There are estimated to be around 
500 such entities. The bill provides for a fixed carbon tax of A$23 per tonne of 
emissions for the first three years before a transition to a market price, as a 
fixed price is thought to give certainty to businesses.  

It is not entirely clear yet what effect the carbon tax will have on the shipping 
and port sectors. While the Australian Government’s indicative list of the 
liable businesses does not cover any of the port corporations and shipping 
companies, a facility is liable or not based on the emissions data collected 
under the National Greenhouse and Energy Reporting Scheme (NGER).  

The NGER is a mandatory scheme set up in 2007 requiring Australian 
companies to report from July 2008 their energy and GHG production and 
consumption. In other words, the NGER underpins the proposed carbon tax 
by providing the emissions data upon which to base reporting obligations. 
Thus, if the larger ports emit more than the 25,000 tons per year threshold, it 
would become a liable entity. This becomes more likely when major 
infrastructure projects are undertaken, such as large-scale dredging projects. 

A carbon tax will also be imposed on all fuels including marine fuels. Vehicular 
and other fuels may be subject to other taxes, which will affect the entire 
cargo logistics chain. A modal shift from vehicle to vessel may help avoid the 
tax, as while the 40% of freight transported in Australia accounts for 80% of 
CO2 emissions, while 22% of freight is moved by vessel, accounting for 4% of 
emissions.77 

Trade exposed industries will get tax breaks, with some eligible for 94.5% 
reduction. Other activities will similarly be protected from the full price, 
including LNG projects (50%). 

 

Climate change is driving 
change in Australia 

Unclear how carbon tax 
will impact ports and 

shipping 

Fuels will also be taxed 



Section 4: Cleaning up the challengers Blue Books
 

7 November 2011 www.clsau.com 35 

Cleaning up the challenges  
Shipping and port-management industries are transnational in nature. 
Shipping routes cross the high seas, in particular container shipping, carry a 
third of the total value of global trade. The terminals they call at are largely 
owned or managed by a handful of operators, such as Hutchinson Port 
Holdings, PSA, DPW, APM and Cosco.  

Figure 22 

Top-12 container terminal operators, 2009 
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Forecast’, London.  78 

Figure 23 

Top-20 shipping lines by capacity  
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Business-as-usual insufficient to drive change 
Shipping and port management companies must comply with the 
environmental standards where their ports are located. These vary from the 
higher standards in Europe and North America, to lower standards 
elsewhere. Thus, many shipping and port management companies have the 
capacity to perform at the higher standard across their entire business but 
this does not happen automatically because ‘business as usual’ is to just 
comply with local regulations. 

In Europe and North America, ports began to clean up because of community 
demand, which led to regulatory change. There has not been the same kind 
of pressure in Asia, so the shipping and port management industries have not 
had to focus attention to clean up, even though the transnational operators 
have the in-house knowledge to do so.  

There is some early movement today to clean-up Asian ports as noted in the 
last chapter. Awareness will continue to rise in Asia, and the decisions of early 
adopters will push faster regional implementation of cleaner practices.  

Moreover, as the very large emission reductions that can be achieved from 
fuel switching become better known, there will be a stronger ripple effect all 
over the world. The scientific results from the fuel switch on 21 May 2010 on 
the Margrethe Maersk (see Section 2) have now been published. 

Figure 24 

Fuel switch leads to reduced emissions 

5896 692 96 5556

(20)

0

20

40

60

80

100

Combined 

Fuel sulphur regulation

Vessel speed reduction

(%) SO2 CO2PM

Unregulated waters

Regulated waters

Note: Emissions reductions (per km of travel) as a result of the State of California fuel sulphur regulation, 
vessel speed reduction programme and combined. Source: Adapted from Daniel A Lack et al79 

Game-changer in Hong Kong 
The winds of change were clear when the Fair Winds Charter was announced 
in Hong Kong in October 2010. Singapore started to look at what it could do. 
Vessels are switching to low sulphur fuel in New Zealand ports. Moreover, the 
HKEPD is collecting emissions data from ships, and it has agreed with the 
Guangdong authorities to jointly compile an emissions inventory on vessels 
within their waters. No one should be surprised that other Chinese and Asian 
ports or environmental regulatory agencies will start to collect data, as this is 
an essential first step to evidence-based policy setting. Meanwhile, civil 
society will start to look at the emissions data alongside health impacts, as is 
already happening in Hong Kong, and this is what has the greatest potential 
to quicken the pace of change. 
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What the sector thinks about 
As shipping companies and port managers in Asia consider how fast and how 
far they should go to clean-up ahead of legislation, several issues concern 
them most: 

1. Supply of distillates 
Supply of distillates to meet increasing demand is not a technical but mainly 
an economic issue. As long as there is a strong incentive for refineries, the 
demand can be met although there may be short-term supply pressure at 
some bunkering regions.  

Refineries in Europe and North America produces very little residual oil today 
(estimate about 10% in the USA) and what they produce gets exported since 
there is decreasing domestic demand. Refineries in developing countries near 
bunkering ports are producing more residual oil as its demand rises with 
increased commerce. They can produce more distillates too if the premium is 
attractive, but must have available blending facilities. 

An assessment of the supply of marine fuels and the relative markets for 
residual oil vs. distillates are beyond the remit of this report. It suffices to 
stress here that the MARPOL IV sulphur-fuel reduction from 4.5% to 3.5% 
starting on 1 January 2012 will not trouble the industry because most marine 
fuels are already down to 2.7% sulphur. The higher needs for distillates for 
the North American ECAs coming into force in 2012 can probably be met by 
increasing the low sulphur blend ratio in the near term. 

However, the competence of the departments handling bunkering business 
for shipping companies cannot be more strongly stressed. Their skill in 
securing supplies at good prices and scheduling routes to refuel at ports with 
supplies if regional shortage is expected is critical to success. 

Figure 25 

Major Asian bunkering ports 

Country Location 
China Hong Kong, Yantian and Shanghai 
Japan Tokyo, Yokohama, Osaka, Nagoya and Kobe 
South Korea Busan 
Malaysia Port Klang 
Singapore  
Source: CLSA Asia-Pacific Markets  

Going forward as further phases of control come into force, besides 
sufficiency of fuel supply, some shipping companies are considering whether 
they wish to use alternative technologies instead of relying totally on cleaner 
marine fuels. Longer-term, they will keep an eye on alternative fuels, such as 
LNG and bio-fuels; and even further down the road for new ship technology 
that can be powered by renewable or nuclear energy.  

For example, Nippon Yusen KK (NYK) is developing a concept container ship 
called NYK Super Eco Ship 2030 that can be powered mainly by fuel cells and 
will emit 69% less CO2 emission than the current, conventional models. 

2. Rising costs 
Distillates do cost more than residual oil, possibly 50% to 70% more. 
However, a ship only needs to switch fuels as it approaches the coast where 
emissions are tightly regulated. Thus, a ship sailing from Hong Kong to Los 
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Angeles would need to switch for about 3% of the trip, resulting in a 2% use 
of low sulphur fuel. From a public health perspective, the benefits far 
outweigh the cost although from the view of a shipping company, they do 
need to manage supply and cost well to minimise costs and maximise 
revenues.  

There is a related commercial concern. Higher fuel costs may shift cargo away 
from sea to land transport by rail or truck where land transport is an option. 
Shipping companies argue for local authorities to provide incentives to help 
keep companies cost competitive since a modal shift to land transport would 
hurt the port and terminal handling business as well, which are major 
employers in port cities. 

3. Regulation 
Governments and international bodies must regulate. Leaving it to the private 
sector to clean up voluntarily just does not work. 

a) Create new level playing field 
Voluntary measures don’t work. Prior to regulatory change, the Port of Long 
Beach offered an incentive programme for vessels using cleaner fuel. The 
subsidy covered the cost difference between residual oil and distillates. 
However, the participation rate of major shipping lines calling at the port was 
low, with only 10%-20% of registered vessels participation. 80  The new 
incentive scheme Singapore is not doing much better. 

While no industry likes more regulation, nevertheless shipping lines prefer 
regulation to voluntary schemes. Hong Kong’s Fair Winds Charter illustrates this 
well. Shipping companies joined hands to ask the Hong Kong government to 
regulate for cleaner marine fuels to be used at berth. Regulation creates a new 
level playing field, whereas a voluntary scheme does not. On top of this, with 
the expected global mandatory emissions regulations in 2020, industry needs 
governments to raise the regulatory bar to help everyone prepare for this. 

Regulation applies to everyone so the clean-up costs can be passed on to 
customers, who can in turn build the cost into the retail price. Voluntary 
schemes disadvantage those who are willing to comply. Thus, it increases the 
costs of the ‘good guys’ and if they cannot pass it down the line, it will have a 
negative impact on their P/L.  

The signatories of the Fair Winds Charter were willing to voluntarily agree to 
use cleaner, more expensive fuels while their ships are at berth in Hong Kong 
for a two year period because they wanted to demonstrate social 
responsibility in Hong Kong. Many of the signatories are global shipping 
companies (including Chinese and Hong Kong managed companies) and they 
know their ships in European and North American ports operate at a much 
higher environmental standard, and this could also be done in Hong Kong 
(and indeed on the mainland too). 

Moreover, the signatories agree to lobby the authorities in Guangdong to 
impose the same measure so that cleaning-up the environment does not 
make Hong Kong uncompetitive. The overall cost of handling containers in 
Hong Kong is higher than Shenzhen but the shipping companies wanted to 
ensure their demonstration of social responsibility to clean-up should not be 
misunderstood as the factor that makes Hong Kong less competitive in 
environmental cost terms. This is also why the signatories are also calling for 
the PRD ports to adopt the same measure so there is a level playing field in 
the whole area. 
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Since the charter was announced in October 2010, the price differential between 
distillates and residual oil has increased along with overall oil prices. Back then, 
the spread was around US$180 per metric ton but a year later, it is about 
US$300. Depending on the length of port stay and size of vessel, the fuel 
consumption at berth in Hong Kong is typically between 4 to 8 metric tonnes. 
This means it costs around US$2,000 for a typical call at port for a large 
container vessel. Many of the signatories calculated in 2010 that it would cost 
them about US$1-2m per annum to perform under the charter. With higher fuel 
prices, the Hong Kong Liner Shipping Association estimates the cost is probably 
closer to US$2-3m per year. As the shipping industry is going through tougher 
times once more in 2011, voluntary measures create the temptation to drop out. 

The signatories want to engage with the authorities to discuss a long-term 
regulatory structure so as to create a new level playing field where everyone 
has to reduce emissions, including how the higher costs could be split across 
the various stakeholders - including governments, shippers, importers, 
consumer and terminals operators. In addition, they need government to 
engage with industry to establish a clear roadmap for future regulation; to 
proved sufficient time for the industry to prepare for the additional cost of 
reducing emissions; to apply this regulation to all industry players; and to 
allow the industry time to negotiate with their customers on how to the share 
costs and benefits of cleaner shipping. Finally, shipping companies would like 
governments to offer incentives to adopt new technology and practices to 
help change behaviour. 

Message from the shipping industry 
The HKLSA and the HKSOA took an unprecedented step 
in January 2011 to voluntarily switch to low-sulphur fuel 
containing 0.50% sulphur content or less while at berth 
in Hong Kong.  Members of these associations have 
signed a Fair Winds Charter committing to voluntarily 
adopt this programme from 1 January 2011 until 31 
December 2012. According to the Chairman of the 
HKLSA, Soren Karas of Maersk, ‘We took this voluntary 
initiative at our own individual expense with an objective 
to promote better air quality in Hong Kong. It was our 
hope this initiative would have expedited discussions 
among regional governments to introduce regulations, 
consistent with international standards.’ 

As a matter of fact, Low Sulphur Fuel Incentive Program 
has been adopted around the world - including 
Singapore, Japan, the USA and Europe. In these 
countries, a voluntary programme requires ocean-going 
vessels to switch to low-sulphur grade fuel while 
berthed, and government subsidies are in place to share 
the financial cost. In Hong Kong, so far, there are no 
government subsidies or any other form of cost-sharing 
structure. When the Fair Winds Charter was signed, 
initial estimates were that added cost to shipping lines 
for switching to the more expensive low-sulphur grade 
fuel would be around US$1-2m per annum (depending 
on vessel size, length of stay, etc). Since the Fair Winds 
Charter went into effect, fuel prices worldwide have sky-
rocketed (from US$160 per metric tonne to more than 
US$300 per metric tonne), and lines’ cost to switch fuel 
in HK is now closer to US$2-3 million per annum. The 
HKLSA Secretary, Roberto Giannetta, says ‘Lines’ ability 
to continue to solely absorb this huge cost over an 

extended period of time is very doubtful. In the absence 
of significant progress in terms of government 
sponsorship and legislation prompting other industry 
segments to adopt the same standard, I will be surprised 
if this charter will see further light beyond 31 December 
2012. Given the initiative behind the Fair Winds Charter, 
this would be a real shame.’ 

The HKLSA has stated that it would like to see 
governmental support in the form of subsidies, rather 
than surcharges or cost increases that simply get 
passed to shippers. Indeed, such type of support from 
the HK government was evidenced in the Chief 
Executive’s policy address where he proposed that 
HK$180m be earmarked for franchise bus companies to 
purchase electric buses, and that HK$150m be offered 
to taxi and mini-bus owners to replace catalytic 
converters on their LPG vehicles. Teddy Fung of OOCL 
says, ‘These incentives aimed at improving the air 
quality in Hong Kong are indeed warranted. But, if 
economic incentives are being proposed for these 
other industries, why not for shipping – particularly 
since shipping lines have already taken the first step 
and are already incurring related costs? 

’The HKLSA and the HKSOA will continue to promote 
cleaner air in Hong Kong through the application of the 
Fair Winds Charter. It is hoped that this proactive 
initiative will be met with stronger support by 
government and other industry players in the remaining 
14 months before the charter expires. 

Press release 27 October 2011 
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b) Uniform regulation 
The shipping industry prefers one set of universal regulations rather than 
every port and every nation imposing their own rules. In terms of fuel 
standards, the picture is clear in terms of IMO regulation - by 2020, sulphur 
content will be capped at 0.5%. One global fuel standard enables a ship to 
carry one type of fuel. If a ship has to sail from one jurisdiction to another 
that has a higher fuel standard - such as entering an ECA, the ship will have 
to carry two types of fuel, which is manageable but if every port imposes 
different standards, life would become commensurately more difficult for 
shipping managers. 

The ECAs for Northern Europe and North America are settled and the shipping 
industry accepts there are strong public health benefits. It is clear that ECAs 
only marginally increase the cost of trade but strongly benefits public health. 
As noted above, the EU may consider designating another ECA by 2013.  

The door is open for other places in the world to adopt clean-up measures. 
Asia has stepped up, with Singapore and Hong Kong at the front of the 
queue. With the industry calling for one set of regulation in the whole of the 
Pearl River Delta region, where three of the ten busiest container ports in the 
world are situated, this has made the local authorities sit up, and pre-policy 
consultative documents indicate the possibility of China’s first ECA in that 
region.  

However, it takes time to create an ECA. There are local and national 
bureaucratic hoops to jump through first, and then it requires ratification by 
the MARPOL Conference of Parties, which can take several years. ECA 
applicants must prove that emissions from vessels are a primary cause of 
emissions and concern in the port area. Applications for ECAs must include: 

. . . a description of the control measures taken by the proposing Party or 
Parties addressing land-based sources of NOx, SOx, and particulate 
matter emissions affecting the human populations and environmental 
areas at risk that are in place and operation . . . 

. . . the relative costs of reducing emission from ships when compared 
with land-based controls, and the economic impacts on shipping engaged 
in international trade. 

What this means is that the implementation of an ECA requires OGVs to be 
the dominant source of pollution. This may provide a challenge in developing 
countries, such as China, given the enormous volume of emissions that 
comes from other sources such as manufacturing and power generation.  

If the hoops to jump through to secure an IMO-endorsed ECA are too difficult, 
a country can pass its own laws to regulate its territorial waters and port 
areas to similar effects, as long as such regulation does not favour national 
vessels over foreign-flagged (which would contravene the UN Convention on 
the Law of the Sea, a multilateral treaty).81 Thus, a country can in theory 
implement a low emission zone (LEZ) to mimic an ECA without the 
bureaucratic requirements of applying for an ECA. No one has done this yet 
however but if the PRD authorities want to move ahead more speedily, this is 
a possible path. 
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c) Regulating carbon 
The IMO conducted a study ahead of the UN climate change meeting in 
Copenhagen (COP15) in December 2009 as preparation to consider 
regulation. The report noted that improved technical and operation measures 
could reduce the GHG emissions rate by 25% to 75% below current levels. 
The main ideas raised were to create mandatory measures to get the industry 
to improve design of new ships and fleet management for greater energy 
efficiency, impose a marine bunker levy, and establish a marine emissions 
trading system.82 

Improving shipping design (such as better engine design, more efficient hull 
shapes, improved waste heat recovery and better hull coatings) and fleet 
management (such as slow-steaming) are known solutions. Shipping 
companies and shipbuilders have to work closely together to make this 
happen.  

The regulation announced in July 2011, noted above, covers new ships built 
after 2013. The first phase between 2013 and 2020, where new ships built in 
developed countries must improve their fuel efficiency by 10% is expected to 
lead to GHG emissions reduction of 45 to 50 million tons per year by 2020. 
This measure is also expected to result in fuel savings of US$5 billion per year 
by 2020 and the CO2 reduction from this is 22 million tons.83 

The other two ideas - a levy and emissions trading - are new. These are 
considered ‘market-based’ solutions to promote vessel energy efficiency. 
Whereas a fuel levy would vary with marine fuel prices, emission allowances 
costs under a trading scheme would fluctuate based on the CO2 trade. 

Based on the trading scheme the IMO had in the 2009 study, the IMO would 
initially supply shipping companies with carbon allowances to use over a 
period of time. If a company exceeds its allowance, it could buy from others 
with surplus allowances, including electricity utilities and industrial 
enterprises.  

The initial allowance allocation would be based on historical data or shipping 
emissions indices. How might that be calculated? Marine CO2 emissions 
depend on vessel size, the quantity of cargo hauled, the distance travelled 
and the speed of steaming.  

There are many outstanding questions: such as, who would collect the levy 
and what would it be used for; which agency would regulate a trading 
scheme; is the technology and system in place to record and report shipping 
emissions; and how would the initial allowances be allocated (sell, auction, 
given free or these in combination)? 

The IMO may not be acting fast enough. As noted in the last section, the EU 
has threatened to bring shipping into its current EU ETS although the shipping 
industry is lobbying hard against it. 
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d) Green freight and high transparency  
Port and shipping companies are part of the global trend for businesses to 
provide increasingly detailed reports on their environmental, social and 
governance performance across their organisations. These companies will 
need to increasingly engage with stakeholders in their communities to 
address their concerns about the environmental impact that the industry has 
on the community that it operates in. Thus, companies in shipping and port 
management are expected to: 

 Collect, compile and release emissions data; 

 Report and show year-on-year performance improvement on sustainability 
including energy efficiency and toxic and carbon emissions; 

 Develop green and climate-friendly innovations; 

 Redefine corporate values beyond low cost service delivery to achieve 
sustainability; 

 Manage risks arising from all four of the drivers mentioned in this section; 
and 

 Partner with other stakeholders along the supply-demand chain to 
generate socio-economic and environmental gains. 

Pressure from civil society will continue 
Both industry groups and non-governmental organisations are stepping into 
the green freight arena to monitor and work with ports and shipping 
companies to report environmental impacts in a more transparent way. Non-
government groups include Forum for the Future’s Sustainable Ship Initiative, 
Carbon War Room, and BSR’s Clean Cargo Working Group. These efforts are 
designed to attract industry leaders, and while they do not necessarily require 
a basic level of environmental performance for shipping lines and ports to 
participate in them, they help to raise awareness among the various business 
stakeholders and communities. More targeted work, such as that of Civic 
Exchange in Hong Kong, focus on governments and regulators as well in order 
to speed up regulatory change. 

In conclusion, toxic and carbon emissions from the global fleet and its supply 
chain are no longer “out of sight and out of mind”. The IMO has forged a 
consensus for a new mindset at the international level, and while 
implementation of “better than business-as-usual” policies has been led by 
Europe and North America, the ripple effect is affecting Asian companies, port 
managers and regulators. Shipping lines, including Asian ones, have 
volunteered to burn cleaner fuels in Hong Kong, which prompted Singapore to 
provide incentives for its voluntary scheme. These are pre-policy moves that 
point the way to eventual regulation. Asian regulators are watching 
developments in Singapore and Hong Kong, especially now that Guangdong 
has indicated willingness to consider a Pearl River Delta ECA. 
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Appendix 2: Glossary 
CAAP: Clean Air Action Plan 

CO2: Carbon-dioxide  

ECA: emissions control area 

ESI: Environmental Ship Index 

ESPO: European Sea Ports Organisation 

ETS: emissions trading scheme 

EU: European Union 

HKEPD: Hong Kong Environmental Protection Department  

IMO: United Nation’s International Maritime Organisation 

LEZ: low emission zone  

LNG: liquefied natural gas 

MARPOL Annex VI: The specific treaty that governs marine air pollution to the 
International Convention for the Prevention of Pollution from Ships 

MINT: Maritime Innovation and Technology  

MOU: memorandum of understanding 

MPA: Maritime and Port Authority of Singapore 

NGER: National Greenhouse and Energy Reporting  

NOx: nitrogen oxide 

OGV: ocean-going vessels 

PM: particulate matter 

PRD: Pearl River Delta 

SCR: selective catalytic reduction 

SO2: Sulphur dioxide 

TEU: twenty-foot equivalent unit 

ULSD: Ultra low sulphur diesel 

USEPA: US Environmental Protection Agency 

WPCI: World Port Climate Initiative 
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