PREFACE
This is the second research report Civic Exchange has done on exploring marine emissions reduction in Hong Kong
and the Pearl River Delta. In March 2006, our research team provided a comprehensive examination of marine
emissions and their impact on public health in Hong Kong, the local regulatory issues involved, international
regulation of marine emissions, and how other port cities were dealing with air pollution control arising from
marine and port-related activities. Since then, we have kept a close watch on local and overseas developments as
port cities around the world become more and more active in finding solutions.
We are grateful to the Millepede Foundation for its enthusiasm to give us another opportunity to update our
research. Some of the keys issues in 2006 have moved on. Moreover, we feel strongly that adopting green port
policies is critical for the long-term sustainability of not only for Hong Kong but also Shenzhen, now the 2nd and
4th largest container ports in the world in throughput terms. When all the other marine, logistics and port-related
activities are added in, these very close neighbours must in fact strive to operate the cleanest ports in the world
since they have the highest density of activities within a small area of land and water.
The good news is that many of the private sector stakeholders have already taken voluntary measures to
improve environmental performance. There is a willingness among them to do better but they will need
government regulation to create a level playing field so that laggards do not benefit from non-action. Thus,
marine and port-related emissions in fact represent a low-hanging fruit for the authorities, which they must
harvest sooner rather than later. We hope this report will encourage all parties to participate in deliberation to
move ahead quickly to reduce emissions.
We are grateful to our researchers Veronica Galbraith and Lynne Curry who have worked tirelessly to complete this
report. We wish to thank the many stakeholders who participated in interviews and workshops and in particular
we must thank Arthur Bowring of the Hong Kong Shipowners’ Association who provided essential information
and excellent advice. We need to also thank the port and terminal operators in Shenzhen, Los Angeles and
Rotterdam for their assistance. We also wish to thank Allan Man for the report translation, Andrew Lawson for his
editing work, and Mirror Productions for the attractive report design. Michele Weldon patiently shepherded the
whole process along. We are all grateful for her shepherding.

Christine Loh
Chief Executive Officer
June 2008
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EXECUTIVE SUMMARY
Busy ports, high pollution and public health
Hong Kong and the Pearl River Delta (PRD) have
some of the busiest ports in the world and throughput is expected to grow. Millions of people in the
region live and work in close proximity to port facilities and are directly exposed to harmful levels of
shipping and port-related emissions. Toxic emissions from ships and port-operations represent a danger
to public health and a long-term threat to the economy.
Local and regional initiatives
Governments and the various players in the maritime sectors of
Hong Kong and the PRD have already implemented some positive measures including: encouraging
the use of low-sulphur fuels by ships, barges, port vehicles and equipment; using electricity to power
port machinery; reducing fuel consumption; and using quay-side electrification. The more progressive
companies are looking at how to reduce their carbon footprint.
Low-hanging fruit available
Although these measures in themselves are not sufficient to
reduce emissions on a scale necessary to protect public health, they do form a solid foundation on
which to do more. There is also low-hanging fruit available for the authorities to harvest, such as those
recommendations noted below.
Other ports are dealing with pollution The health impact of marine and port-related air pollution
is not a problem unique to Hong Kong and southern China. In North America and Europe in particular,
ports, governments and maritime industries are developing solutions to protect public health by way of
regulations, incentive programmes, award and recognition schemes, comprehensive plans and policies,
research and cross-interest collaborations. The report’s key recommendations draw on that international
experience, as follows:
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(1)

In the short-term: Foster greater cross-border, cross-port and cross-sector collaboration

• Implement fast and easy wins, such as requiring vessels to slow down to reduce fuel consumption.
• Fast-track collaboration across jurisdictions and amongst diverse stakeholder groups, such as port
authorities, maritime industry associations, public and non-government environmental agencies,
and public health specialists.
• Establish a regional, cross-industry body to manage port- and marine-related environmental issues.
The HKSAR Government is well-placed to convene this group.
• Create exchange programmes with international ports with green port policies to share international
best practice.
(2)

In the medium-term: Develop a comprehensive green ports strategy and related policy 		
measures

• Develop an overarching regulatory and planning framework for implementing green port policies
through cross-industry-cross-jurisdiction dialogue recommended above.
• Use regulatory processes under international treaties such as Emissions Control Areas (ECAs) to
engage Hong Kong, the PRD and Beijing.
(3)

Look at cleaner fuels initiatives

• Consider imposing fees on high-sulphur fuels and lowering taxes and duties on ultra low sulphur
diesel (ULSD).
• Improve fuel distribution infrastructure to decrease the actual cost of ULSD for local craft.
• Encourage the use and availability of cleaner fuels.
(4)

Ongoing training programmes for industry

• Offer government-sponsored training programmes through the Hong Kong Productivity Council to
refresh and upgrade end-users’ knowledge of equipment efficiency and proper usage to reduce fuel
consumption.
(5)

Research

• Conduct a government-led detailed inventory of maritime-related pollutants, including greenhouse
gases to provide a strong technical foundation for both policy decisions and on-going research and
monitoring in the PRD.
• Undertake research on the health effects of marine and port related emissions to determine
subsequent policy measures to reduce the impacts.
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Part I
IMPACT OF GROWING MARINE
EMISSIONS

The ports of Hong Kong and those of neighbouring Shenzhen—which include
Yantian, Shekou, and Chiwan—are among the busiest in the world. With their
dramatic growth has come an alarming rise in air pollution. As public complaints
over poor air quality grow, polluting emissions arising from ships and port-related
activities will become a focus of attention, as they have been in other port cities.
This report argues that continuing pollution produced by the Hong Kong and the
PRD ports represents a long-term threat to public health and future economic
development. It is, therefore, vital for the ports and associated logistics industries
to address the problem sooner rather than later.
In compiling this report on reducing marine and port related emissions, Civic
Exchange sought the views of stakeholders from Hong Kong and the PRD1. The
report examines recent international and local measures including international
regulation, local programmes and laws, and international initiatives to reduce
marine emissions. It also explores issues the shipping industry itself has identified.
Finally, drawing on these assessments, and on a report published in 2006—Marine
Emission Reduction Options for Hong Kong and the Pearl River Delta Region2—this
report provides a series of specific local and regional policy recommendations to
significantly reduce the region’s marine emissions.
Green Harbours: Hong Kong and Shenzen—Reducing Marine and Port-related Emissions
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Figure 1: top 10 busiest ports and global percentage of TEUs handled in 2006

1.1 BOOMING TRADE

1.2 SOARING POLLUTION LEVELS

The boom in trade with China over the last decade
and the corresponding need for more vessels to
move goods has generated increased pollution
from ships sailing the waters of the PRD. Since 2001,
Hong Kong has ranked either first or second (after
Singapore) among the world’s container ports based
on throughput figures. Between 2001 and 2006, the
city’s throughput increased by about 32% from 17.826
million to 23.54 million twenty-foot equivalent units
(TEUs).3 The ranking for the volume handled by the
ports of Shenzhen has also steadily risen, from 8th to 4th
place—a total of 18.47 million TEUs in 2006 compared
with 5.043 million TEUs in 2001. Together, in 2006, the
Hong Kong and Shenzhen ports’ throughput totalled
9.5% of global container volume.4

Since 1990, emissions of all air pollutants in Hong
Kong have risen and, in particular, shipping emissions
have risen dramatically:

The quantity of TEUs handled in the region is
predicted to continue to rise. A study commissioned
by the Transport Branch of the Transport and Housing
Bureau estimates that, by 2030, despite processing
only 15% of all TEUs handled in South China, Hong
Kong will handle 39 to 43 million TEUs.5 The underlying
prediction for the region is that South China will
handle 260 to 280 million TEUs. This enormous growth
will lead to even more regional and local traffic, and, if
unchecked, more serious air pollution.

• Sulphur dioxide (SO2), soared over 100% (1,900 to
3,920 tonnes);6
• Nitrogen oxide (NOx) jumped over 100% (8,210
tonnes to 16,700 tonnes);7 and
• RSP showed over a 90% gain (259 tonnes to 499
tonnes).8
Local vehicle and marine emissions have been shown
to be the dominant source of air pollution in Hong
Kong for one third of the year.9

1.3 MILLIONS EXPOSED TO SHIPPING EMISSIONS
Approximately 3.8 million people live in close proximity
to the port of Hong Kong and risk direct exposure
to shipping and port-related emissions high in SO2
and other pollutants listed in Table 1.10 SO2 has been
found to be strongly associated with mortality and
cardiovascular diseases and causes a heavy burden on
health care costs. Research has clearly demonstrated
that reducing sulphur content in fuels improves the
health of Hong Kong people. (See Table 1)11,12
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Pollutant

Description

Health Effects

SO2

• From family of sulphur oxide gases.

• Respiratory illness.
• Exacerbates existing heart and lung
problems.
• At high levels leads to premature death.

NOx

• Reactive gases formed during fuel
combustion process.
• Contributes to ground-level ozone.

• Respiratory irritation (cough, phlegm,
wheeze).
• Increased vulnerability to respiratory
infection.
• Impaired lung development in children.

RSP13

• Particles of 10 micrometres or less
suspended in the air.
• Secondary particles are formed when
chemicals (e.g. SO2, NOx) react in the
atmosphere.

• Respiratory illness.
• Reduced lung function; cancer risk (from
certain particles).
• Increased chronic disease and mortality
rates.

Table 1: Summary of Health Effects of SO2, NOx and RSP
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Figure 2: EPD figures of tonnes of SO2, NOX and RSP emitted from navigation sources, 1990-2006
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Air quality in the Hong Kong and the PRD is generally
poor and levels remain much higher than the World
Health Organisations health-based air quality
guidelines.14
Hong Kong’s Air Quality Objectives (AQOs) established
in 1987, are out of date and do not take into account
the advances in scientific understanding of the
adverse effect of air pollution on human health.18
The government is currently reviewing the AQOs.19
Few initiatives have been taken locally or regionally
to reduce the impact of marine emissions on public
health, and efforts to place public health at the centre
of government policy to address pollution have
encountered resistance.20
The public health impacts of the overall air pollution
in Hong Kong, Macao and PRD are high with annual
deaths conservatively estimated at 10,000 deaths
for the Southern China region with more than 90%
occurring in the PRD. Air pollution is responsible for
over 400,000 annual hospital bed-days and 11 million
outpatient visits annually throughout the region.21
Air pollution is not only threatening public health but
impacting economic development. Productivity losses
and direct costs amount to RMB 1.8 billion a year in the
PRD, HK$ 1.1 billion in Hong Kong, and HK$ 18 million
in Macao. When adjusted for differences in GDP across
the region, yearly health costs of air pollution in the PRD
been estimated at RMB 6.7 billion, much greater than
those in Hong Kong.22, 23 Reducing marine emissions
and emissions arising from port-related activities must
form an important part of Hong Kong and the PRD’s
efforts to improve air quality for the region.

1.4 HONG KONG & SHENZHEN LAG BEHIND NORTH
AMERICAN AND EUROPEAN PORTS
Ports in North America and Europe are well ahead
of anti-pollution measures in Hong Kong and in
Shenzhen. Those ports have taken steps to reduce
marine emissions, ranging from implementing laws and
regulations to introducing various programmes and
encouraging voluntary actions. Vocal local communities
and various stakeholders, including port authorities,
shipping lines, and environmental groups, have all
played a role. Public awareness of the effects of SO2 and
particulate matter (PM) emitted from ships has become
more widespread, as health experts increasingly link

these specific types of pollutants with heart and lung
diseases.24 Globally, PM emissions from shipping-related
activities account for an estimated 60,000 deaths a year
from cardiopulmonary diseases, with the majority of
mortalities in Asia and Europe, where heavy marine
traffic and high population densities coincide. This
figure may increase by 40% by 2012 if existing emissions
regulations remain unchanged.25
The drive to clean-up has been fuelled by scientific
studies on the impact of better air quality on public
health. In California, research has shown that stricter
air quality standards have led to a decrease in cancer
rates, while those still at risk include people living
closest to transportation corridors and logistics hubs
such as ports.26 The California-based South Coast Air
Quality Management District (AQMD) has estimated
that people living near ports are at the greatest risk of
developing cancer due to toxic air pollutants; at worst,
an estimated 2,900 people in every million who live
near ports will develop cancer in their lifetimes due
to poor air quality generated from the port-related
industry.27 Marine pollution is particularly dangerous
to residents living near ports because they are
exposed to more intense concentrations of SO2 and
PM emissions, which have a greater negative impact
on health.28 Emissions at ground level do not readily
disperse, resulting in a stronger impact on health than
would be expected from the quantity produced.29

1.5 CARBON DIOXIDE EMISSIONS
While this project focuses primarily on SO2, NOx and
PM emissions, mention should be made of carbon
dioxide (CO2), which, given its role in climate change,
is increasingly been viewed as an air pollutant with
indirect consequences for public health. Recent
research has found that CO2 emissions from oceangoing ships are double those from aviation, and will
continue to increase in line with the projected growth
of trade. BP Marine estimates that 4% of global CO2
emissions will come from ocean-going ships.30 Other
research has shown that immediate action is needed
to reduce CO2 emissions from all sources, particularly
ships, in order to combat climate change.31
At present, no strong international regulation exists
to address CO2 emissions from ocean-going ships. No
significant progress has been made at the International
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Maritime Organisation (IMO), the specialised UN agency
that oversees maritime safety, shipping, and security
and is responsible for preventing pollution from
ships,32 since releasing a report in 2000 on greenhouse
gas emissions, which projected that if left unregulated,
CO2 emissions from shipping could increase by 72% by
2020. Ocean-going ships are not covered by the Kyoto
Protocol, the main international agreement aimed at
reducing CO2 and other greenhouse gas emissions.
The EU is also continuing to discuss how to deal

with carbon emissions from shipping in its climate
change regulations, but an agreement does not
seem imminent.
Internationally, shipowners and port operators
are beginning to take action to reduce their CO2
emissions. Some stakeholders in Hong Kong are
reducing their carbon footprint as part of a broader
commitment to reducing their impact on the
environment.33

Figure 3: Proximity of Hong Kong terminals to residents poses serious public health risk.
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Part II
INTERNATIONAL REGULATION
MARPOL ANNEX VI

One of the most important tools to reduce marine emissions is Annex VI of the
International Convention for the Prevention of Marine Pollution from Ships
(MARPOL Convention).34 This Annex is one of the many regulations enforced by
the IMO, Annex VI stipulates that the sulphur content of fuel used in ships cannot
exceed 4.5% and it also sets limits on NOx emissions.35
Both Beijing and Hong Kong have ratified Annex VI, which came into operation in
Hong Kong on 1 June 2008. Hong Kong is now bound by any future modification
to Annex VI.
Multilateral treaties can be a powerful means to regulate pollution and provide
international shipping lines the security and convenience of a set of rules and
guidelines that operate globally. However, the involvement of many jurisdictions
means that it can take considerable time and compromise to arrive at agreement,
with the result that measures promoted by a treaty can be obsolete by the time
that negotiations are concluded. This has been the case with curbing marine
emissions under Annex VI, where local authorities feel compelled to respond
more expeditiously by instituting solutions suitable for their ports and waters.
Green Harbours: Hong Kong and Shenzen—Reducing Marine and Port-related Emissions
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2.1 SULPHUR EMISSION CONTROL
Sulphur is one of the most damaging pollutants to
human health. Various means and actions are being
explored to reduce sulphur emissions:
2.1.1 Shipping Sector Lobbying
Some parts of the shipping industry, notably the
Hong Kong Shipowners’ Association (HKSOA) and
International Association of Independent Tanker
Owners (Intertanko), have been lobbying for the use of
a global distillate with maximum 1% sulphur as of 2012
and further reducing the sulphur content to 0.5% in
2015. This solution requires the refining industry to be
willing to adjust their fuel quality for ships. The shipping
industry fears that a patchwork system of national and
coastal emission requirements would prevail if no
single standard is enacted, the consequence of which
would be ships need to carry multiple grades of fuel
on board to meet different ports’ requirements.
2.1.2 SECA (ECA)36 Declaration
With Hong Kong’s ratification of Annex VI, there is
potential to reduce the sulphur content in marine
emissions for the whole of Hong Kong and the PRD
waters. Annex VI allows a signatory country to apply
to the IMO to designate a defined body of water
as a Sulphur Oxide Emission Control Area (SECA)
where sulphur emissions are limited to a maximum
of 1.5%.37 While China must be willing to make such
an application, realistically the entire region must
also be willing to collaborate.38 A SECA designation is
subject to the condition that the area already has in
place comparable strict standards aimed at reducing
land-based pollution. If these standards cannot be
shown, sound reasons must be given why marine
emissions should be considered differently.39 Because
of the difficulty of proving enforceable standards with
factories in southern China, obtaining a SECA is not an
easy and quick solution for Hong Kong, Shenzhen, and
the rest of the PRD.
2.1.3 MARPOL Annex VI Amendment
Discussions within the IMO have resulted in proposals
for the revision of Annex VI that will be considered for
adoption at the meeting of the Marine Environment
Protection Committee of the IMO in October 2008, as

part of the ongoing process of setting fuel and engine
standards at the IMO.40 In respect of SOx emissions
from ships, the proposals are as follows:
• The global sulphur cap for fuel oil would be reduced
to 3.5% from 1 January 2012 and then to 0.5% from
1 January 2020, subject to a feasibility review to be
carried out by 2018, but in any event not later than
1 January 2025; and
• The 1.5% limit applicable in ECAs would be reduced
to 1% from 1 March 2010 and then 0.1% after 1
January 2015.
At present, the change from 3.5% to 0.5% fuel is
abrupt: up until midnight on 31 December 2019, or
2024, vessels can use 3.5% fuel, but must change to
0.5% on 1 January 2020, or 2025. However, the industry
recognises that the demand for distillate must be
increased gradually, and is discussing how to manage
this change, largely through encouraging more ECAs
(which require cleaner fuels). One way to promote ECAs
is to relax the criteria for ECA designation. Another
option is for the IMO to issue guidelines suggesting
emission limits that countries could implement in their
territorial waters independently of the IMO, but would
nevertheless encourage global consistency.
The HKSOA and some other shipping organisations
also supported another proposal to further reduce the
sulphur content of fuel oil used closer to land, but this
did not survive the regulatory process. This proposal
would have created Micro-ECAs, or Low Emission
Control Areas (LECAs) which could be created under
less onerous conditions than those required to justify
SECAs, but would apply only to a single state, 24 miles
out from the baseline and 100 miles along the coast.
The sulphur content of fuel to be used within these
areas would have been restricted to 0.1%.
This proposal would have been particularly suitable for
the PRD region because it would have given a base for
Hong Kong and Shenzhen collaboration. Furthermore,
the proposal could be used as a formula for a regional
restriction, extending out to the limits of Chinese
territorial waters. The regional and mandatory nature of
the control area would have also steadily increased the
demand for low-sulphur fuels, or distillates, presenting
refiners with the increased demand needed to justify
refinery investment. From an operations perspective
a global standard of this nature would simplify
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operations, with the result that ships would only need
to carry a maximum of three grades of fuel on board.41
However, even though the proposal for Micro-ECAs or
LECAs has not gone forward, the option remains for
States to introduce limits in territorial waters. China
may wish to consider introducing ECA-like restriction
for its territorial waters42 in order to promote port
clean-ups, which would be useful to the PRD ports.

2.2 NOX EMISSIONS
The proposals for the revision of Annex VI also include
revised limits for NOx emissions from marine engines.
These are as follows for new engines:
• Tier I limits apply to all engines installed on a
ship constructed on or after 1 January 2000, and
represent the 17 g/kWh standard stipulated in the
existing Annex VI.
• Tier II limits apply to engines installed on a ship
constructed on or after 1 January 2011, and
represent a 14.4 g/kWh standard.
• Tier III limits apply to engines installed on a ship
constructed on or after 1 January 2016, and
represent a reduction to 3.4 g/kWh when the ship
is operating in a designated ECA. Outside the ECA,
Tier II limits apply.
For existing engines installed on ships constructed
between 1 January 1999 and 1 January 2000, with a
power output of 5,000 kW or more; and a displacement
per cylinder at or above 90 L; and for which approved
upgrade kits are available, the Tier I limits will apply
from the first renewal survey after the approval of the
upgrade has been given.43

2.3 LOCAL CRAFT IN HONG KONG
Each party to MARPOL Annex VI decides to what extent
the regulation applies to craft in local waters, such as
launches, ferries, barges and tugboats unless a SECA
(now called ECA) has been designated.
The fuel that is used by local craft in Hong Kong is lowsulphur distillate fuel with 0.3% to 0.5% sulphur content,
far lower than Annex VI’s current 4.5% cap.44 Even so,
legislators in Hong Kong have raised the question of
whether the authorities intended to implement even
stricter standards on local craft sailing between Hong
Kong and locations within the PRD. In his 2007-2008
policy agenda, the Hong Kong Special Administrative
Region (HKSAR) Chief Executive, promised to “study”
the use of cleaner fuels for these vessels to reduce
emissions from ships and address this concern. 45
To implement Annex VI, the Marine Department will
enforce the regulation on local vessels, which will also
impact NOx emissions. In response to industry concerns
regarding NOx emissions, the Marine Department has
included a clause in the local regulation that does not
require diesel engines, including registered spare ones,
installed on or before the date the regulation comes
into force to comply with the Annex VI standard.46 This is
consistent with Annex VI: only ships with diesel engines
larger than 130 kW installed or those that had major
conversions on or after 1 January 2000 are required to
meet these restrictions. Moreover, local craft operators
will be given a four-year grace period after Annex VI’s
ratification to replace their old engines.
In an effort to monitor NOx emissions from ships coming
from Guangdong, in 2007 Hong Kong implemented
a registration system for Guangdong ships sailing
into its waters based on permits issued by Mainland
authorities.47 By inspecting vessels’ permits, the Marine
Department can ensure that engines on board comply
with Annex VI requirements.48
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PART III
LOCAL AND REGIONAL INITIATIVES
Given the challenges of implementing Annex VI provisions, it is clear that
international treaties are insufficient to solve local air pollution problems arising
from shipping. Moreover, relevant emissions sources include not just the large
ocean-going vessels but also local craft and land-based emissions from terminal
and port operations, including hundreds of trucks.
The good news is that there has been a range of local and regional initiatives in
Hong Kong and the PRD that can become the components of a comprehensive
green port policy. Moreover, in order to ensure a level playing field, the stakeholders
would like to see the creation of fair, considered, and clear regulations to ensure
that all stakeholders would have to bear the potential cost of reducing emissions.
Given the wide-ranging requirements of the diverse stakeholders, identifying and
implementing regulations is a challenge. But if the industry as a whole is to reduce
its environmental impact, such collective action is necessary through sustained,
long-term multi-level dialogue.
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3.1 HKSAR GOVERNMENT INITIATIVES

3.1.4 Replacing Older Trucks

The HKSAR Government has promoted numerous
initiatives and measures to deal with Hong Kong’s
local circumstances and has met some success with
falling land-based emissions of some pollutants.
While the measures relating to on-road vehicles
apply to all trucks, including those that do not service
the ports, they are nevertheless credited here as they
affect trucks involved in port operations. Among
these measures are:

In April 2007, a new 18-month government
programme was launched to subsidise owners of
pre-Euro and Euro I commercial vehicles to replace
those highly polluting vehicles with Euro IV vehicles.
However participation has been low and as of May
2008, only 5,355 trucks (9%) out of 74,000 had been
replaced.53 Officials expect there could be a surge of
interest before the end of the programme in October
2008. The EPD is also considering tightening the
standard for new trucks from Euro IV to Euro V for
implementation in October 2009.54

3.1.1 Reducing Smoke from Vessels
The Marine Department uses the Ringelmann Smoke
Chart, a tool which enables trained spotters to identify
polluting vessels by using a smoke colour/shade
comparison scale.49
3.1.2 Switching Local Craft to Cleaner Diesel
The Environmental Protection Department (EPD) is
pushing local craft to switch to ultra low sulphur
diesel (ULSD) with 0.005% sulphur content, with all
government vessels having done so since 2001.50
However, this is an area of contention. While the
import price gap between ULSD and industrial
fuel (0.5%) is only HK$0.20, the cost for local craft
consumers is in practice about 10 times this, as low
demand means that the fuel must be delivered in
drums, as opposed to a direct fuel line accessible to
local craft. This practice significantly increases the
cost of ULSD to the point of being unaffordable for
local craft operators.51 However, it is likely that with
increased demand and improved infrastructure,
the cost of ULSD will decrease significantly for
them, with future price differences being closer to
the import price.

3.1.5 Switching Off-Road Vehicles to Cleaner Diesel
The EPD is moving to require all industries to use
ULSD in 2008. It aims to broaden its use to include
all machinery and off-road vehicles (trucks, fork-lifts,
gantry cranes, earth-moving equipment, etc.), a step
currently being discussed in the legislature.55 There are
approximately 800 trucks that work only within the
terminals. Aware of impending government regulation,
some container terminal operators in Hong Kong have
switched their off-road vehicles to ULSD, showing that
advanced knowledge of a regulation can trigger some
positive action by those likely to be affected.
3.1.6 Checking Fuel Tanks of Cross-Border Trucks
To ensure truck drivers have enough fuel for crossboundary journeys, they are permitted to enter
Hong Kong from Guangdong with a certain amount
of higher-sulphur fuel in their tanks. The Hong Kong
Custom and Excise officials carry out spot checks on
the content of fuel tanks to ensure that drivers do not
exceed the allowable limit. It is notoriously difficult to
monitor this rule, however.

3.1.3 Switching Vehicles to Cleaner Diesel
The EPD has pushed vehicles, including trucks, to
switch to ULSD with 0.005% sulphur (Euro IV)52 or
better. Euro V fuel with 0.001% sulphur is available in
Hong Kong at no extra cost to the consumer, and all
road vehicles must use Euro V fuel by January 2009.
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3.2 PRIVATE SECTOR INITIATIVES

3.2.3 Corporate Environmental Policies

Publicly available materials demonstrate awareness
on the part of marine and port related commercial
stakeholders of air quality problems and attempts to
resolve them:

Several ports and local craft organisations conduct
environmental reviews or follow environmental policies.58
For example, under its environmental policy, Hongkong
International Terminals (HIT) commits to incorporating
environmental considerations in the company’s planning
and operation decisions, and conducting its operation
in a manner that prevents pollution, saves energy
and conserves resources.59 HIT and Modern Terminals
Limited60 are using ULSD in their machinery and off-road
vehicles. Other HIT initiatives include:

3.2.1 Shipowners
The HKSOA supported the proposal to adopt a lower
global sulphur cap of 0.5% discussed at the IMO
meetings in April 2008 mentioned above. The HKSOA
lobbied for the adoption of a global standard of
shipping fuel with 1% sulphur limit, which would have
made SECAs obsolete.56
In January 2008, shipping line China Navigation
Company Ltd (CNCO) began using fuel with a maximum
of 1% sulphur content on its two ships when calling
at Hong Kong and ports in the PRD. For the next two
years, these vessels will switch to the distillate five
nautical miles from Hong Kong’s waters. This initiative
will cost the company about US$60,000 annually per
ship, a price that other shipping lines with more calls
to the region may not be able to bear. However, as a
Hong Kong-based shipping line, CNCO reports that it
wants to contribute in the effort to reduce emissions
from ocean-going ships in the region.
3.2.2 Craft Operators
The HUD Group, Hong Kong’s largest tugboat
operator, has committed to reducing its overall
impact on the environment and aims to become
the world’s first tug company to become completely
carbon neutral. To reach that target, HUD has
adopted a series of measures to reduce its vessels’
fuel consumption, including speed reduction, and
increased maintenance, monitoring, and cleaning
of the vessels’ hulls and propellers. Like other
local craft, the company’s tugs burn a low-sulphur
fuel. To mitigate the remaining emissions, HUD
is working with the HKSAR government to plant
thousands of trees.57 Other local craft operators are
investigating using cleaner fuels and improving
engine maintenance to aid emission reduction.

• Installing active carbon filters on off-road vehicles
to trap emissions while technicians are testing
equipment.
• Installing energy saving systems to regulate lighting
in the port area.
• Using solar powered panels to heat water on site,
resulting in a savings of more than 120,000 kW
per year.
• Converting rubber-tired gantry cranes (RTGs) to
electricity in 70% of the HIT terminals in China.

3.3 PRD INITIATIVES
Unlike Hong Kong, the Guangdong Provincial
Government has adopted a different strategy towards
curbing vehicle emissions. While Hong Kong has
imposed tighter fuel standards, Guangdong has
focused its efforts on importing more modern, fuelefficient trucks. Fuel quality on the mainland is a part
of China’s overall energy policy with the result that
Guangdong officials are more limited in their ability to
enforce the use of cleaner fuels and setting fuel prices.
In contrast to Hong Kong, in Shenzhen and Guangzhou,
suppliers offer Euro III fuel, 0.035%, while elsewhere in
Guangdong province Euro II fuel, 0.05%, is sold.
By law, local craft in Guangdong are required to use
0.2% sulphur fuel,61 but many operators have obtained
waivers from the Guangdong authorities to use 0.5%
fuel, which is the same fuel supplied at registered fuel
oil suppliers in Hong Kong.62 However, Hong Kong
government officials state that fuel with a sulphur
content of 4.5% may still be available in Guangdong.63
In contrast, some operators in Hong Kong have found
that fuel from Guangdong is often cleaner than Hong
Kong’s marine diesel oil.64
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As they grow, regional ports are implementing
technologies to minimise their emissions. Da Chan Bay
Terminal One is the world’s first container terminal to
use only electric RTGs.67
3.3.1 Shekou Container Terminal Case Study
Shekou Container Terminal (SCT), established in 1991
at the port of Shekou, has taken significant steps to
reduce its port-related emissions. SCT switched most
of its operations to electric power when terminal
operators realised that doing so would result in a
significant cost saving. This has also reduced SCT’s
vulnerability to rising oil prices. SCT is also reducing
emissions through improving efficiency and reducing
costs, by:
• Converting half of its 78 RTGs to electricity by the
end of 2008, with all converted by the end of 2010.

• Installing auxiliary generators on their RTGs,
used to power the cabin when the crane is not
fully operating. This kind of generator can save
an estimated 180,000 L of fuel and RMB 900,000
per year.
• Installing rail-mounted gantry cranes (RMGs), which
are quieter, last longer, and are 20% more efficient
than RTGs. By the end of 2008, SCT plans to install
16 RMGs, servicing 12 blocks.68
Other green initiatives include:
• Exploring the feasibility of shoreside power. SCT will
begin a pilot project in 2008 offering electricity to
certain vessels calling at port. Unlike other Chinese
cities, SCT is able to draw upon a stable power
supply from Hong Kong, Guangdong, and Guangxi
as well as Shenzhen.
• Developing cleaner tractors using hybrid technology
or an LNG model.
• Looking at barges to move containers more
efficiently throughout the PRD region.

BOX 3.1: FIGURING OUT FUELS
There are several grades of fossil fuel for maritime use:
• “Fuel oil” is an unrefined oil, second only to the residue from which asphalt is made. It is also known as
“bunker fuel”, “residual fuel oil”, “heavy fuel oil”, and “heavy oil”. These fuels have a sulphur content of about
1% to the Annex VI maximum of 4.5%. Ocean-going vessels can burn this fuel because they have the space
on board to heat and purify it sufficiently for use, and marine engines are designed to be sufficiently robust
to be able to use it as fuel.
• Distillate includes refined fuels such as kerosene and diesel fuel, with a sulphur content of 1% and less.
Marine gas oil and marine diesel oil are also distillates. This lower-sulphur fuel is currently used by local
vessels in Hong Kong. The global 0.5% fuel to be adopted in 2020 (or 2025) is included in this group.
• Gasoline and naphtha are cleaner than distillates.
• Liquefied Natural Gas (LNG), Compressed Natural Gas (CNG), and Liquefied Petroleum Gas (LPG) are
the cleanest fuels.
Oil companies have for many years taken advantage of the shipping industry’s fuel needs as a means of
disposing their most viscous residues from the refining process. Oil companies have now accepted that
ocean-going ships are moving to distillate use, and although the process of upgrading their refineries will be
expensive and require planned investment, they can no longer rely on the shipping industry to use residual
fuel oil.65 Some oil companies estimate the investment required to upgrade their refineries and to build
new refineries to handle the demand to be around US$125 billion.66 Regionally, the China Maritime Safety
Administration is also concerned that Chinese refineries will lose business with the implementation of stricter
distillate standards.
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BOX 3.2: SHORESIDE POWER
Although YICT, SCT, and other ports have begun to install the infrastructure for shoreside power, (also known as ‘cold
ironing’) and large ships are being built to accommodate it, there is no international standard regulating the voltage or
physical design of this technology. The International Organization for Standardization (ISO) is currently writing a draft
document on cold ironing,69 with the main challenge being power frequency: the US and some countries provide power
at 60 Hz, while Europe and many other countries provide 50 Hz.70 Also, there is no global standard for a plug that would
easily handle 6,600 volts on a container ship and 11,000 for a cruise ship.71
In practical terms, the switch to 6,600 volts from the standard 440 volts generated by a container ship is a huge leap that
requires a converter, a cable management system, and a synchroniser to enable a smooth power transfer from dock to
ship. In addition, the equipment is bulky, using up twice the space of a 40-foot container.
Because of the equipment bulkiness and capital expense involved in retrofitting ships72 and terminals, ship operators
face a dilemma about whether to carry the equipment on board, place it on a barge, or install it at the terminal. The Port
of Los Angeles (POLA) has installed it on a barge for CSCL and provides power directly from the grid to Nippon Yusen
Kabushiki Kaisha (NYK) Line ships.
A cheaper method than retrofitting is also being developed where the shoreside power equipment could be kept inside
a container, stored at a port, and loaded onto a vessel by a crane when the ship docks.73
Shoreside power is a viable option for local craft, cruise ships, and large reefer ships that carry refrigerated goods. It is also
suitable for ships at berth for calls longer than 8 hours. Less than this results in an operational challenge.74 In addition,
the pollutants emitted during the burst of emissions when restarting the engine to leave berth is a health concern. Most
ocean-going ships do not require the amount of power that is supplied by ports’ shoreside power facilities, and the fuel
currently used by ocean-going ships is cheaper than electricity for stays of over 15 hours at a port like SCT. However, if
an ECA-like agreement were to be implemented in the PRD, electricity is likely to be more cost effective than using 0.1%
distillate.
In Hong Kong, China Light and Power plans to provide shoreside power at the new cruise terminal in Kai Tak. Cruise ships
require the same power as a small city, and only the most robust systems can accommodate this extra demand.

• 3.3.2 Yantian International Container Terminals
Case Study
Yantian International Container Terminals (YICT) is the
largest port in Shenzhen, handling 10 million TEUs
in 2007. As sister companies, HIT and YICT exchange
technology and ideas about green initiatives. Green
initiatives at YICT include:
• Plans to implement a green procurement policy
with its suppliers and contractors;
• Encouraging, with limited success, shipowners to
reduce their speed to 12 knots within 20 nautical
miles of the terminal;
• Partnering with the Port of Long Beach (POLB)
in California to strengthen green practices.
These two ports signed a memorandum of
understanding in 2007 to share experiences,
technology and best practices for establishing
green ports. The first agreement of its kind
between a port in Southern China and California,
it includes in-depth analysis of port sustainability,
emissions, and improving air quality;

• Extending electrification: YICT has converted 12 of
its 200 RTGs from diesel fuel to electricity, and plans
to switch another 60 to electric power in 2008, with
costs regained from lowered fuel consumption
after two years of use. YICT has also installed super
capacitors in its RTG cranes, a move resulting in a
25% energy savings by storing energy as the boxes
are lowered to the ground;
• Anticipating shoreside power: Although YICT
has started installing infrastructure works, it is
still studying the converter technology for the
differing electricity systems between China and
those on board the ships before implementing
this green technology; and
• Promoting rail transportation from the port on
its dedicated rail-line. Each train can transport
50 containers in one journey, making them more
efficient and greener than trucks. So far, Hasbro
Toys, Maersk Shipping, Wyeth, Cosco, China
Shipping Container Liners Co. Ltd (CSCL) and MSC
are using this dedicated line to their facilities in
other provinces.
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PART IV
INTERNATIONAL BEST PRACTICE

Ports in Northern Europe and the American West Coast are in the forefront of
developing programmes and incentives to reduce marine emissions close to their
coastlines. These initiatives and collaborations have taken many years to form, and
have been challenging processes. Many stakeholders hold differing views about
the best ways to approach emissions reduction. However, with sustained dialogue
and a shared understanding that marine emissions are a serious source of pollution
and major public health cost, these discussions have begun to bear fruit over the
last few years. Appendices A to C provide a summary of current green practices
around the world and Appendix D lists the major initiatives by region.
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4.1 EUROPE
The European Union (EU) has been active in the IMO
discussions on tightening emissions standards in
Annex VI.75 The revised Annex VI is more or less in line
with the EU’s broader interest in improving European
air quality in general. The European Commission has
argued that shipping, like other transport sectors,
must reduce its emissions and the growth of global
transport may be limited if it is unable to meet some
of these environmental concerns. Given the assumed
growth of the shipping sector, experts estimate that
by 2020 pollution from shipping will come very close
to land-based sources, the largest polluter in the EU.
However, by using technologies such as seawater
exhaust gas scrubbing, low-sulphur residual oil, and
selective catalytic reduction, ships in Europe are
making progress in reducing their emissions.76
The EU is at the forefront of the global move to push
for tighter sulphur standards in marine fuel. In 2006,
the Baltic Sea became the world’s first SECA and the
following year, the North Sea was also declared a
SECA. An EU commissioned study found that reducing
emissions from maritime transport sources is more
cost-effective than further controlling emissions from
land-based vehicles. Current legislation regulating
land vehicle emissions is projected to decrease SO2
emissions by 60% and NOx emissions by 40%.77
Furthermore, from 1 January 2010, the European
Sulphur Directive will require that seagoing vessels
use a maximum of 0.1% sulphur when at quay for more
than two hours.78
The European Commission also endorses shoreside
power. It recommended in 2006 that ships at berth use
shoreside electricity in Community ports, “particularly
in ports where air quality limit values are exceeded or
where public concern is expressed about high levels of
noise nuisance, and especially in berths situated near
residential areas.”79
Some port authorities believe shoreside electricity
is an acceptable means of reducing port emissions,
but the European Sea Ports Organisation (ESPO),
reflecting findings in California (see Part V), is
concerned that shoreside power is not cost effective
and will compromise ports’ competitiveness. ESPO
concludes that pollution is better dealt with at the
source by using cleaner fuels.80 ESPO encourages a
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comprehensive look at industry and transportation
to address regional air quality.81 Other technologies
provide alternate emission reduction options to
ports: for example, the Norwegian-based MAGALOG
project promotes LNG in the Baltic Sea at the first
terminal it is building in Lübeck, Germany as a clean
alternative to cold-ironing.82
Every European port is regulated by continental,
national and regional directives, but some
stakeholders believe individual ports alone
should make decisions about additional economic
incentives, such as reduced port fees, for ships with
low emissions.83 The International Association of Ports
and Harbours has produced a comprehensive guide
to the diverse technologies available to help ports
reduce their emissions.84 In addition, some ports,
such as Rotterdam and New York, have information
exchange programmes to share best practices
regarding pollution reduction and other issues.85

will be allowed to burn a maximum of 0.001% of lowsulphur fuel.92 Most nautical and public service vessels
are already using low-sulphur fuel.

4.2 NORTH AMERICA
Since 2005, the US, Canada, and Mexico have
examined the technical feasibility of implementing
a North American SECA to address serious concerns
about the health effects of PM from the shipping
industry. Regionally, the American Association of Port
Authorities (AAPA), a trade association that represents
150 port authorities in the US, Canada, the Caribbean,
and Latin America, also supports stricter emissions
standards.93 The ports of Los Angeles and Long Beach
in California have been extremely active in reducing
emissions from port activities (see Part V for detailed
case studies).
4.2.1 United States

In 2006, the Port of Rotterdam Authority (PORA)
introduced some innovative technology that reduces
NOx emissions by 80%.86 The port has also begun using
hybrid vehicles and plans to install shoreside power in
the Maashaven and Meuse Harbour Basins.87
4.1.1 PORA Case Study: Inland Barges88
Rotterdam initiated a two-year pilot project at the end
of 2007 to provide shoreside power to its inland barges
in its Meuse Harbour Basin. The port has installed 120
connection points that supply enough power for barges
to meet their household needs.89 Barges in Holland
not only transport dry cargo like grain, cement, sand,
coal, and lumber, but they also provide living quarters
located at the back of the flat-bottomed boat. The port
plans to add more connection points on public quays
by 2012, and has overcome barriers such as payment
and connection to the system.90
Barges transport approximately 150 million tonnes
per year or 35% of the port’s annual cargo volume.91 In
addition, 400 million tonnes of cargo are transhipped
through the port by barge. The bulk of cargo, however,
is still shipped by truck in the Netherlands.
Most barges in Rotterdam currently burn fuel with
a sulphur content of 0.1% but from 1 January 2010,
under new EU legislation shippers from inland barges

A few key pieces of legislation and national incentive
programmes have pushed ports and related transport
industries in the US to reduce their emissions:
• Diesel Emissions Reduction Act (DERA): This Act
funds “voluntary emissions reduction projects at
ports...and in the movement of freight.”94 Aimed at
port authorities and terminal operators concerned
about extra costs involved in retrofitting functioning
engines, the programme has experienced modest
success because its grants make “emissions
reduction (projects) less costly and therefore more
attractive.”
• Marine Vessel Emissions Reduction Act of 2007:
Congress is currently considering a bill to amend
the Clean Air Act that will require marine vessels
to reduce their air pollution and use 0.1% fuel in
the main and auxiliary engines from 31 December
2010. The bill also authorises the Environmental
Protection Agency (EPA) to promulgate interim
regulations if compliance with this requirement is
not technically feasible by the 2010 deadline.95
The International Chamber of Shipping (an
international trade association for local shipowner
associations) has expressed concern that this bill
may impose even stricter standards for some ports
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than those that the IMO is expected to adopt in
2008. This is possible, even if the US becomes a
party to Annex VI. However, shipping lines prefer
“a global regulatory regime for shipping emissions,
rather than a patchwork of regional, state or even
local set of variable rules.” 96
• SmartWay Transport Partnership: Administered
by the EPA, this incentive programme encourages
those involved in many types of transport related
to freight movement to reduce emissions and
increase fuel efficiency.97 The Partnership focuses on
reducing idling, increasing rail use and organising
financial incentives.
Beyond these measures, individual ports have been
pro-active in determining with the surrounding
community and other stakeholders the most suitable
emission reduction plans.
4.2.1.1 Case Study: Ports of Seattle and Tacoma
The Port of Seattle aims to become the “cleanest,
greenest, most energy-efficient port” in the US,
while expanding both trade with Asia and its cruise
business. Together with the Port of Tacoma, the ports
are using some approaches familiar to Hong Kong
(truck management and clean fuel for port vehicles),
while their experience with cruise ships could serve as
a model for Hong Kong, which is building a shoreside
power facility in the new cruise ship terminal at Kai
Tak. Seattle and Tacoma are reducing port-related air
emissions by:
• Increasing the hours during which trucks can access
ports: Seattle and Tacoma have also implemented
measures, including an online reservation system,
to decrease trucks’ waiting and idling times.98
While not as bold as the phasing out of dirty trucks
completely by the San Pedro Bay Clean Air Action
Plan (CAAP) in California, this programme has
reduced emissions around the ports.
• Using cleaner fuels for port vehicles: The port of Tacoma
primarily supplies ULSD for its diesel machinery.99 At
Seattle, fuel options range from compressed natural
gas to ULSD, or a blend of this and biofuel.
• Making clean shoreside power available for cruise
ships: Seattle is the only North American port where
two cruise ships can plug in simultaneously to the
city’s grid during their stay in port.100 The electricity
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comes from plants that use hydropower, and the
cruise ships provide the majority of the funding for
shoreside power.101
• Giving alternatives to shoreside power: Other cruise
lines opt instead to burn 1.5% fuel oil while in Seattle.102
The Port of Seattle has provided operators with two
options: either use hydropower or switch to lowsulphur fuels. Seven cruise ships have now all agreed
to burn lower-sulphur fuels while they are docked.103
Finally, though not under the purview of the Seattle
and Tacoma Ports, all Washington State Ferries will
soon use low-sulphur diesel while research into ULSD
and biofuels proceeds.104
4.2.1.2 Case Study: Cross-border Partnership—Ports of
Seattle, Tacoma, and Vancouver
The Ports of Seattle and Tacoma in Washington State
and Vancouver in British Columbia have pioneered a
voluntary, cross-border partnership aimed at reducing
port-related air emissions through the Puget Sound
Maritime Forum. This association is led by the Port of
Seattle and comprises:
•
•
•
•
•

The ports of Tacoma and Everett;
The American Lung Association;
The BNSF Railway;
EPA;
Other private and public maritime organisations,
air agencies, environmental and public health
education groups; and
• Other ports with regulatory or operational
responsibilities related to the maritime industry.105
A similar group with a comparable membership
was created in British Columbia. The forum’s central
purpose was to develop the Puget Sound Maritime Air
Emissions Inventory106 that formed the scientific and
technical foundation for policy decisions.107 The project
was closely co-ordinated with Environment Canada,
the British Columbia Chamber of Shipping and others
to do a similar study in the Georgia Basin International
Airshed in British Columbia.108
The programme identified and quantified key pollutants
released from all marine-related diesel equipment
operating within the greater Puget Sound region,
including carbon monoxide, NOx, SO2, volatile organic
compounds, PM, and CO2. It is also identified which

maritime activities produced greenhouse gases.109
The inventory’s scope encompassed the US portion of
Puget Sound, and, when combined with the Canadian
study for the Georgia Basin International Airshed, the
total area covered more than 22,000 square miles.110
The entire process lasted three years and the keys to the
collaboration’s success were periodic meetings with
all groups and the establishment of a core members’
group who met more regularly.111
The inventory was the first major project of this crossborder collaboration and its creation enabled the ports
to develop the Northwest Ports Clean Air Strategy. It built
on emission reduction strategies already in place and
established short and long-term performance measures
for reducing emissions from cargo-handling equipment,
rail, harbour craft, ocean-going vessels, and trucks.112 The
ports of Seattle, Tacoma, and Vancouver have defined
measurable performance goals with clear targets, but do
not prescribe the methods of reaching those targets.113
The strategy’s purpose is to reduce diesel and
greenhouse gas emissions in the region. Specifically,
it will reduce PM from diesel engines in the short term
by 2010, and long term by 2015 through voluntary
solutions.114 The strategy is the culmination of input
from three ports, major stakeholders, environmental
groups, and local citizens throughout the region.115
4.2.2 Canada: Vancouver Fraser Port Authority
Responding to the health, environmental and
economic impact of marine emissions, the
Vancouver Fraser Port Authority (VFPA) created the
Differentiated Harbour Dues Program. Under this
incentive programme the VFPA retained their basic
harbour rates, but offered reduced dues for ships
that followed environmentally friendly measures. In
practice, this means non-compliant ships would pay
C$0.097 per gross registered tonne (GRT),116 while
participating ships would pay reduced fees based
on the emissions reduction measures undertaken. To
participate, ships must comply with a minimum of one
emission-reduction measure within any category.117
Operators can submit on-line applications for each
ship coming to port. Over time, the VFPA will increase
the incentives to comply with the programme,118
which is modelled on comparable ones in Sweden,
Norway, and Finland.119
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Part V
LESSONS FROM CALIFORNIA:
POLA & POLB CASE STUDIES

Hong Kong and Shenzhen ports could learn from California’s experience in how it
has tackled cleaning up the air in its major ports. These lessons include:
• Adopting, where relevant, the actions recommended for the shipping sector of
the Goods Movement Action Plan (GMAP) released in 2007 by the California Air
Resources Board, the state’s air quality regulatory agency;120
• Jointly collaborating to improve security and reduce ship and truck emissions
by following the model that ports of Los Angeles and Long Beach, long-time
competitors, have implemented; and
• Phasing in shoreside power.
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Collaboration between the adjacent ports of Los
Angeles and Long Beach, the two busiest container
seaports in the US, has been indispensable to
these ports as they address air quality issues. Their
experience might act as a model for Hong Kong and
Shenzhen Ports. Community and economic pressures
in California have led both POLA and POLB to accelerate
their schedule for reducing ship and truck emissions.
They have proposed initiatives that are part of the
CAAP adopted by both ports in November 2006.121
The CAAP is a sweeping plan aimed at significantly
reducing health risks posed by air pollution from portrelated ships, trains, trucks, terminal equipment, and
harbour craft while allowing for the development of
much-needed port efficiency programmes.122

5.1 CURTAILING SHIP EMISSIONS FASTER
In a recent development, both the Los Angeles and
Long Beach ports have jointly proposed a plan to
persuade shipowners to burn cleaner fuel as they
near the California coast. Although Hong Kong and
Shenzhen ports are structured differently, terminal
operators in the different ports could consider
adopting a plan of this nature. Aimed at improving
air quality, this proposal would employ incentives to
encourage vessel operators to switch to a low-sulphur
fuel in their main propulsion engine within 40 miles
of the ports.123
Under the proposal, the ports would pay the
difference between the price of bunker fuel and
the more costly low-sulphur distillate fuel for vessel
operators who make the fuel switch within at least
20 miles and out as far as 40 miles from the ports.124
To qualify for the incentives, the ships must also
participate in the ports’ voluntary vessel speed
reduction programme,125 limiting speeds to 12
knots.126 In addition, ships must burn low-sulphur
fuel in their auxiliary engine while at berth.127
Clearly, there are significant costs to the plan. Port
authorities said the cost could be as much as US$9.9
million annually for the POLB and US$8.6 million for
the Port of Los Angeles (POLA).128 The scheme will
operate for one year, from 1 July 2008 to 30 June 2009,
unless extended by the two ports.

5.2 CLEAN TRUCKS PROGRAM
Both ports have also moved ahead with two different
variations of the proposed Clean Trucks Program
outlined in the CAAP, which will modernise the port
trucking industry and slash truck-related air pollution
by 80% by 2012.129 The Clean Trucks Program calls
for truck owners to scrap and replace about 16,000
polluting trucks working at the ports and to retrofit
the others. Both ports have approved a progressive
schedule of banning all pre-1989 short-haul (drayage)
trucks from working in the ports beginning 1 October
2008. By 1 January 2012, all drayage trucks operating
in the port area will be required to meet 2007 federal
emission standards.130
Although both ports have the same goal of drastically
reducing truck emissions, their strategies for reaching
the target differ:
• The Long Beach Clean Trucks Program allows
independent owner-operators who meet certain
requirements to operate in the port. Trucking
companies will be allowed to use employee drivers,
independent contractor drivers, or a combination of
employee and contractor drivers, as they currently
do.131
• The Los Angeles Clean Trucks Program, in contrast,
explicitly stipulates that it will grant concession
agreements only to trucking companies that own
and maintain the trucks to be driven in the port
and that commit to using employee-drivers for port
drayage on a phased-in schedule by 2012.132
The hurdles these ports have encountered may also
be faced by the Hong Kong and PRD trucking industry.
Unless the ports offer financial incentives, most older,
polluting trucks would remain on the public roadways
for many years.133 Many truck operators cannot afford
to buy a cleaner truck without a significant subsidy.
Both Los Angeles and Long Beach ports offer a range
of financial assistance packages to accelerate the
transition to clean trucks. These include lease-to-own
programmes, grants for purchase and retrofit, and
scrap truck buy-back programmes.
To accelerate the replacement of the existing truck
fleet, both ports approved cargo tariffs by assessing
a US$35 fee on each twenty-foot equivalent unit
(TEU) container to generate funds to help cover the
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replacement cost of the existing fleet.134 135 The ports
of Los Angeles and Long Beach also approved another
financial component of the CAAP, an additional
Infrastructure Cargo Fee (ICF) at a rate of $15 for each
TEU to help pay for the needed repair, replacement, or
improvement of major bridges, railways, and roads in
the harbour area.136

5.3 PROPOSED CARB REGULATION
5.3.1 Shutting-down Auxiliary Engines
Under a proposed California Air Resources Board
(CARB) regulation drawn up in December 2007,
operators of container ships, passenger ships, and
refrigerated cargo ships will be required to shut down
their auxiliary engines for most of their stay in port
and receive grid-based power or use an equivalent
alternative technology to reduce their air emissions.137
CARB has not finalised the precise details of the engine
shut-off restrictions, but it is expected to meet later
this spring to discuss the feasibility of its proposed
deadlines.138

ports have made progress towards shoreside power
by working with ship owners. At Long Beach, ITS, the
subsidiary of the Japanese-owned “K” line, is building
a new berth that is designed to allow ships to plug
in. BP is now testing its shoreside power facilities for
its tankers at Long Beach. At the port of Los Angeles,
CSCL uses shoreside power, while NYK built the
world’s first container vessel designed according to
the POLA’s shoreside power, or alternative maritime
power, specifications and plans to retrofit or build
38 container ships with shoreside electrification
technology by 2010.141
Despite both ports’ push towards electrification, the
process poses technical challenges that must still
be resolved, and that are familiar to the PRD ports
attempting to implement this technology. These
challenges include:
• Major construction at the ports to transport the
electricity to the docks;
• The speed at which ships can realistically be
retrofitted; and
• Working with the ISO to set global equipment
standards.142

5.1.1 Shoreside Power
CARB’s proposed regulation has had a significant
impact on progress with the development of shoreside
power. Both the ports of Los Angeles and Long Beach
are already moving to develop the infrastructure to
provide grid-based shoreside power. Each port will
need to invest approximately US$200 million to be
able to upgrade the infrastructure to supply ships with
power at berth.139 Using grid-based power can save
one tonne of NOx and PM emissions per day.140 Both

Although a proposed CARB regulation states that
alternative technology can be employed to reduce
emissions, in interviews one shipowner noted “there
is a huge political push” to use shoreside power.
Shipowners have expressed concern that if they opt
to use alternative technology to reduce PM emissions
and burn low-sulphur fuel, these steps would still not
be enough to meet the new standards set by CARB.
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PART VI
CONCLUSION AND
RECOMMENDATIONS

While its efforts do not go far enough, the HKSAR Government has promoted various
initiatives to reduce sulphur emissions. These include pushing vehicle operators to
switch to cleaner burning ULSD fuel and requiring all of industry, including off-road
vehicles, to use ULSD in 2008. Port operators in Hong Kong and Shenzhen have
also converted from burning diesel fuel to using electricity to power their rubbertired gantry cranes, as well as adopted other energy-saving measures.
Some shipping companies, fearing the adoption of a worldwide patchwork of
national and coastal emissions standards, have begun to use cleaner fuels and
emission-reducing technologies on their engines when approaching ports. So
far, however, this practice is not widespread in Hong Kong or the PRD. Shipping
companies, as well as port, local craft and truck operators, are willing to use cleaner
fuels and follow best emission abatement practices, as long as regulations are
implemented that will apply to all competitors across the board to ensure a level
playing field. Bringing together competitors from across the industry is a critical part
of reducing emissions. The HKSAR Government and the Shenzhen authorities are
best-placed to convene the dialogue that needs to take place to make this happen.
Ratification of Annex VI was an important step for Hong Kong, but it is only the first
move of what should become a comprehensive plan to reduce marine air pollution
from harbour and river craft, ports, and trucks.

Green Harbours: Hong Kong and Shenzen—Reducing Marine and Port-related Emissions

30

KEY RECOMMENDATIONS:

6.2 DEVELOP A COMPREHENSIVE STRATEGY

6.1 FOSTER GREATER COLLABORATION

Although the Hong Kong and Shenzhen ports have
begun to reduce emissions, they lack a comprehensive
strategy aimed at reducing health risks from air
pollution caused by ships, trucks, trains, and harbour
craft, while still allowing for the development of port
efficiency programmes. This has left the region lagging
behind Europe and North America who have adopted
bold measures to curb marine and port-related air
pollution. Particular focus needs to be paid to the
logistics sector to reduce emissions from vehicularbased emissions. Hong Kong can draw inspiration
from California’s Goods Movement Action Plan.

The marine and port-operations sector is ready
to act, so ideally the HKSAR Government should
lead a process of deliberation with all the relevant
departments and private sector stakeholders. The
government’s involvement will ensure that the process
has the best chance of being sustained over the time
necessary (perhaps 2 to 3 years) for key conceptual
and implementation issues to be thoroughly explored.
Should the HKSAR Government not be able to take
the leadership position immediately, the industry
stakeholders could begin the process by using their
industry associations to convene discussions and
invite government representatives to attend. Whether
led by the government or industry, attention needs to
be paid to the design of the deliberative and dialogue
processes to ensure effective discussion among a group
of stakeholders who have diverse interests and needs
but who must collaborate as a whole—the Seattle,
Tacoma, and Vancouver cross-border partnership and
the collaboration between the ports of Los Angeles
and Long Beach serve as good models to study.
In view of cross-ownership and cross-management
between the terminal operators in Hong Kong and
Shenzhen, there are opportunities to extend the
deliberation process to not only the terminals in each
city but to the ports in the region as a whole. Regional
collaboration should be explored:
• Among the industry stakeholders;
• Between them and the Hong Kong and ShenzhenGuangdong authorities; and
• Between the authorities (to explore the potential
for dovetailing regulations over time).

In the United States, the port authorities have been
the driving force in reducing marine emissions.
California has adopted a sweeping plan to reduce
marine emissions in its logistics sector, one that could
serve as a role model for Hong Kong and Shenzhen.
Parts of the North and Baltic Seas have been
designated as SECAs and the Hong Kong-PRD region
may wish to use the idea of extending the MicroECA concept to territorial waters to explore with the
national authorities in Beijing how they can develop
a joint-green port policy. Any Micro-ECA or ECA-like
arrangement should be as close to IMO regulation
as possible in order simplify operations for globally
trading ocean-going ships. China and Hong Kong must
remain aware of discussions at the IMO as it addresses
the challenge of easing the change from fuel with
3.5% sulphur content to the 0.5% global distillate. Part
of the solution to this may be to encourage ECA-like
arrangements in territorial waters, based on Annex
VI but not regulated by the IMO, which in turn will
gradually increase demand for distillate fuel. These
arrangements may be suitable for the PRD.
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• Publish a comprehensive comparison of
emissions reduction options: This will enable
stakeholders to adopt the practices most
appropriate to their sector, while still meeting
emissions standards. These actions could include:
• Establish clean fuels standards.
• Reduce vessel speed limits: Lower speeds
mean less fuel consumption and thus less
SOx and NOx emissions. A 10% decrease in
speed corresponds to a 30% decrease in fuel
consumption. This could be initiated in PRD
approaches and all Hong Kong waters (not only
the harbour) without compromising safety.
• Ban the use of polluting commercial trucks
(pre Euro, Euro I and Euro II) and pay for old
trucks outright: Operators tend to retain older
trucks, which are more polluting, for backup during busy times but they are amenable
to exchanging their old truck engine to the
government for financial compensation.
• Use barges and trains to transport containers
throughout the PRD: Moving containers by
barge is more cost-effective than doing so by
truck. Barge transport would also reduce road
congestion. Increased barge haulage would
require some planning of water front facilities
and security capabilities, but these issues are
not insurmountable.
• Explore expanding rail network in the PRD.
• Install shoreside power for certain vessels
(cruise ships, reefer ships and local craft).
• Offer incentives to retrofit ships, port equipment
and infrastructure.
• Offer incentives to use new technology, such
as emissions abatement technologies to reduce
emissions from shipping and port activities.
• Commend and award compliant stakeholders
for green practices.
• Reduce port dues for vessels that comply with
green port initiatives.
• Give priority berthing to compliant vessels.

6.3 DEVELOP CLEAN FUELS INITIATIVES
The absence of an overall energy policy obstructs the
HKSAR Government from taking a broad view on the
use of energy resources such as fuels.143
In the short-term and before an energy policy is
established, Hong Kong may consider:
• Clean fuel incentive: A fee could be charged for
fuel with higher sulphur content to encourage the
use of cleaner fuels.144 The reverse of this is to make
cleaner fuels tax-free. Instead of making red diesel
(0.5% sulphur) non-dutiable and imposing a duty
on ULSD as it is in Hong Kong now, it should be
the other way round to discourage operators using
higher sulphur fuels.
• Ensure clean fuel is available: Improved
distribution networks are necessary to reduce the
cost of fuel to customers. Also, ULSD prices will
decrease with an increase in demand, making this
fuel more affordable to more stakeholders.

6.4 ONGOING TRAINING PROGRAMMES FOR
INDUSTRY
Government-sponsored
training
programmes
help refresh and upgrade end-users’ knowledge of
equipment efficiency; this is especially applicable
to the trucking sector. Like elsewhere in the world,
the trucking sector requires government facilitation
to upgrade its performance. The bulk of this sector
is made up of small operators with limited capital to
invest in upgrade, although truckers are willing to
adopt greener, inexpensive practices that are easily
implemented. To facilitate the upgrade of this sector:
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• Offer driving refresher courses to improve fuel
efficiency: Truck drivers may be more willing to
participate in refresher courses reminding them
of good driving practices if fuel and cost savings
are emphasised. With less hard-pedalling, fewer
emissions are emitted as less fuel is used.145
• Pay for participants’ time: While training courses
are a necessary means of communicating green
technologies and of demonstrating how to use
the vessel or vehicle to improve fuel efficiency
and reduce emissions, stakeholders are more
willing to participate if they are compensated for
their day’s work.
Furthermore, the HKSAR Government can create a fund
to help pay for a programme that not only improves
truckers’ driving efficiency but also enables other
marine-port sector workers and operators to learn
how to improve their environmental performance,
including technological improvements in ships and
local craft. The Hong Kong Productivity Council could
administer professional development courses, as they
already do for a variety of other sectors.

6.5 CONDUCT RESEARCH
Greater research is needed to assess the scale and
severity of marine emissions and for the development
of appropriate policy measures. This includes regularly
reviewing air pollution data and evaluating the
effectiveness of existing policy measures.
• Create an emissions inventory: There is an urgent
need to create an inventory of marine emissions
in the PRD, improve Hong Kong’s inventory, and
to make these available for research and policy
formulation. Without this information, it is difficult
to create effective policy targeting emissions from
marine sources. An emissions inventory will aid
in identifying the origin and type of pollution, a
necessary first step in reducing emissions effectively
and appropriately. The air emissions inventory
of the ports of Seattle, Tacoma, and Vancouver
became the scientific and technical foundation for
subsequent policy decisions. This sort of research is
best undertaken by the government.
• Undertake more research on health effects
of pollutants and publicise the findings
effectively: Although research has already been
conducted in Hong Kong and internationally (see
Part I), many in the industry are not fully aware of
the adverse effects that SOx, NOx and PM have on
adjacent populations.
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smoke emissions to Shade 1 for no more than 3 minutes. Members of the public can report smoky vessels using the
Ringelmann system. The smoky vessel programme is similar to the Traffic Department’s regulations for smoky landbased vehicles. At present this scheme is not legislated and thus cannot be imposed as a statutory requirement on
vessels registered outside of Hong Kong. However local ships that violate the smoky vessel ordinance are subject to
detention until the engine deficiency is resolved.
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There is some debate about whether lower sulphur fuel poses technical problems for the operation of ships. According
to both the Marine Department and EPD, there is no problem. Apart from cost, local craft operators have two main
concerns with ULSD:
(1)
Technical feasibility—Local operators have reported a dearth of empirical evidence on whether ULSD is 		
		
suitable for all engines, especially older engines and two-stroke engines;
(2)
Safety issues—the International Convention for the Safety of Life at Sea (SOLAS) requires a flash point 		
		
of greater than 60°C. Local operators state that the current the flash point for 0.3% fuel is 55°C. 			
		
Government officials maintain that there is no greater hazard for low sulphur diesel.
Some local operators, such as ferries, report that they cannot bear the additional cost due to low ferry fares.
“Euro” identifies different fuels categorised by the EU from pre-Euro (dirtiest) to Euro VI (cleanest).
Chan, M., “Green vehicle scheme stalls”, 30 May 2008, South China Morning Post, p. A2. Pre-Euro and Euro I vehicles
make up about 50% of the 140,000 commercial diesel vehicles in Hong Kong: interview with EPD.
The EPD is conducting consultations and draft legislation is expected to be brought to the legislature in April 2009 to
commence in October 2009.
LegCo, Minutes of Meeting, Panel on Environmental Affairs, LC Paper No. CB(1) 646/07-08, 17 December 2007, www.
legco.gov.hk/yr07-08/english/panels/ea/minutes/ea071217.pdf
Lee, H. L., “New HK Shipowners Chairman Singles out Emission Issue”, Sustainable Shipping, 17 December 2007, www.
sustainableshipping.com/news/2007/12/70085. See also Hughes, D., “Panacea or Fool’s Paradise?” World Bunkering,
February 2007, www.worldbunkering.com/february_2007/p_24.php
See www.hud.com.hk/files/File/environmental/HUD%20ER%202006.pdf. Also, interview with Alan Loynd; HUD is
looking at planting trees on the Mainland as there is insufficient land in Hong Kong for this project.
Individual ship-owners and port operators work together to reduce emissions. For example, Hong Kong-based Orient
Overseas Container Line (OOCL) replaced their diesel powered hoisting devices with six rail-mounted gantry cranes
(RMGs) in order to reduce emissions at its Kaohsiung Terminal in Taiwan, which while not in Hong Kong or the PRD
nevertheless indicates awareness. OOCL, OOCL’s Kaohsiung Terminal Goes Green, 29 November 2005, www.oocl.com/
eng/pressandmedia/pressreleases/2005/29nov05.htm
HIT, Environmental Policy, www.hit.com.hk/6hit/environment.asp#OSME
Modern Terminals, The Use of Marked Ultra Low Sulphur Diesel at Modern Terminals Contributes to Cleaner Air, www.
modernterminals.com/eng/theCompany/enews080222.htm; and Environmental Policy, www.modernterminals.com/
eng/theCompany/value.html
Interview with ExxonMobile.
Marine Department, PLVAC Paper no. 9/2006 Code of Practice- Class I, II, & III Vessel Safety Standard, Amendments
Update as at 20 November 2006, www.mardep.gov.hk/en/aboutus/pdf/plvacp9_06.pdf; and also Hong Kong Merchant
Shipping Information Note No. 20/2005, Fuel Oil Suppliers, www.mardep.gov.hk/en/msnote/pdf/msin0520.pdf
LegCo, Subcommittee on Merchant Shipping (Prevention of Air Pollution) Regulation, Minutes of the Second Meeting,
27 October 2007, LC Paper No. CB(1)275/07-08, www.legco.gov.hk/yr06-07/english/hc/sub_leg/sc06/minutes/
sc061027.pdf
Interview with HUD.
They would like to ensure that the environmental and health effects of low quality fuel are properly and
scientifically shown.
Regarding local vessels and vehicles, the refineries state that if there were sufficient demand for LNG, ULSD and other
clean fuels, then the refineries would develop an affordable supply. Currently, the price of ULSD is twice as much as
bunker fuel.
Da Chan Bay Terminal One, Da Chan Bay Terminal One is the World’s First Container Terminal Deploying a Full Fleet of
Electrical RTGs, 22 April 2008, www.dachanbayone.com/newsdetail.asp?id=59
A ‘block’ is a cluster of stacked containers in a terminal yard.
ISO (2006) Ships and Marine Technology—On Shore Power Supply, “Cold Ironing”, www.iso.org/iso/iso_catalogue/
catalogue_tc/catalogue_detail.htm?csnumber=45504
Eason, C., “Why Cold Ironing is Still a Hot Topic for Shippers”, Lloyd’s List, 12 February 2008.
Interview Art Wong, Port of Long Beach Spokesman, 20 March 2008.
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Shippers say the high cost of retrofitting a vessel—US$500,000 to US$1 million—is only worthwhile if a ship frequently
calls at a port requiring it to use grid-based power. The “K” line, for example, has five ships that sail on a regular rotation
to Long Beach and those ships are currently being retrofitted with cold-ironing technology.
Interview with NYK line official, 30 January 2008.
New vessels are built with one large cable of 6,600 V, while older vessels require nine cables of 440 V. Each cable must
be loaded on board individually, a process which takes ninety minutes and extends the duration of port calls.
Sustainable Shipping, Europe Praises IMO Achievement, 7 April 2008, www.sustainableshipping.com/news/2008/04/7
1246?gsid=78fadbab345d6bf555ebd4d99d36048f&asi=1
Cofala, J., Amann, M., Heyes, C., Wagner, F., Klimont, Z., Posch, M., Schopp, W., Tarasson, L., Jonson, J. E., Whall, C. and
Stavarkaki, A. (2007) Analysis of Policy Measures to Reduce Ship Emissions in the Context of the Revision of the National
Emissions Ceilings Directive, International Institute for Applied Systems Analysis, http://ec.europa.eu/environment/air/
pdf/06107_final.pdf.
Using 2000 as a base year. See also Transport and Environment, European Commission, 5 May 2008, http://ec.europa.
eu/environment/air/transport/index.htm
Directive 2005/33/EC of the European Parliament and of the Council of 6 July 2005, amending Directive 1999.32/EC, Official
Journal of the European Union, 22 July 2005.
EU (2006) “Commission Recommendation of 8 May 2006 on the Promotion of Shoreside Electricity for Use by Ships
at Berth in Community Ports (2006/339/EC)”, Official Journal of the European Union, www.espo.be/downloads/
archive/929502ef-7f52-4c63-82c4-22ca2636979e.pdf
European Sea Ports Organisation, Air Quality in Ports, www.espo.be/Active_Policy_Issues/Air_quality_in_ports.aspx
Ibid.
Report: MAGALOG—Marine Fuel Gas Logistics, Directorate-General for Energy and Transport, www.managenergy.net/
products/R1890.htm and MAGALOG, “MAGALOG Heralds LNG Powered Shipping”, www.eu-magalog.eu/home/
For a comprehensive look at measures being undertaken at seven European ports and Los Angeles, see Sprong, F.,
Simons, B. and Luisman, F. (2008) Air Emission Reduction Measures in Ports: An Inventory in Eight Ports, prepared for the
Dutch Ministry of Transport, Public Works and Water Management.
International Association of Ports and Harbours (2008) IAPH Tool Box for Port Clean Air Programs, www.iaphworldports.
org/toolbox%201/toolbox%201.htm
Port Authority of New York and New Jersey, Port Authority of NY/NJ and Port of Rotterdam Authority Sign Agreement to Work
Cooperatively through US EPA on Environmental Initiatives, 4 September 2007, www.panynj.gov/AboutthePortAuthority/
PressCenter/PressReleases/PressRelease/index.php?id=974; Port of Long Beach has also signed an memorandum of
understanding with the Port of Rotterdam Authority (PORA) to exchange information on environmental programmes.
PORA also has programmes with the port of Houston.
Port of Rotterdam, ENECOGEN will Reduce NOx Emissions Drastically and Studies an Innovative CO2 Emission Reduction
Method, 21 November 2006, www.portofrotterdam.com/en/news/pressreleases/2006/21112006_03.jsp
Port of Rotterdam, Annual Report 2006, www.portofrotterdam.com/mmfiles/JRV_2006_ENG_tcm26-28325.pdf. Three
new vessels using 0.001% fuel are equipped with soot filters.
See www.walstroom.nl/walstroom/clientsite/index.jsp?lang=EN
Communication with Maurits Prinssen, Project Manager, Strategy, Port of Rotterdam, 25 March 2008.
One of the biggest challenges to launching the pilot project was determining how barge operators would pay
for the electricity. With the issue now resolved, barge operators simply pay with their credit cards using their
cell phones or by registering on a designated web site. Electricity charges are calculated on a monthly basis. The
connection process is straightforward. After captains dock their barges, they connect their electrical cable to one
of the free-standing multiple sockets on the quayside, punch in a special number on their cell phone, provide an
identification code, and the connection is activated within seconds. Activating a connection via a special web site
is also possible.
Communication with Maurits Prinssen, Project Manager, Strategy, Port of Rotterdam, 25 March 2008.
Ibid.
Port Technology International, US Ports Advocate for Reducing Emissions from Ships, 15 October 2007, www.
porttechnology.org/index.php?option=com_content&task=view&id=1066&Itemid=40
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Testimony given by Linda Strout, before the House Transportation and Infrastructure Committee Climate Change and
Energy Independence: Transportation and Infrastructure Issues, 16 May 2007, http://aapa.files.cms-plus.com/PDFs/testi
mony%5Fairemissions5%2D16%2D07.pdf
Boxer, B., A Bill to Amend the Clean Air Act to Reduce Air Pollution from Marine Vessels, Bill # S.1499, 24 May 2007, www.
congress.org/congressorg/issues/bills/?billnum=S.1499&congress=110. See also South Coast AQMD, US Sens Boxer,
Feinstein and US Rep. Solis Introduce Legislation Requiring EPA to Cut Ship Emissions, 24 May 2007, www.aqmd.gov/
news1/2007/marineportbillpr.html
Sustainable Shipping, Revised Annex VI ‘Not Enough’ for California, 25 April 2008, www.sustainableshipping.com/
news/2008/3/71480?tag=2-4756-3204397-0
Strout, Climate Change and Energy Independence.
Strout, Climate Change and Energy Independence. The Ports of Los Angeles and Long Beach have operated an afterhour truck gate since 2005.
Ibid.
Port of Seattle, Busy Cruise Terminals Bring Economic Benefits and Environmental Concerns to Seattle’s Shores, 24 March
2008, www.portseattle.org/community/environmentair/seaport/index.shtml#cruise
This is a result of relatively inexpensive hydropower being available when the terminals were adapted to handle the
power connection at the two berths. Since then, the power transmission cost to the dock has risen and the third berth
being planned will be more expensive to develop.
Strout, Climate Change and Energy Independence.
In addition to cruise lines, the container shipping line Maersk uses low-sulphur distillate in the ports of Seattle and
Vancouver, Canada, while APL has also switched to low-sulphur fuel in Seattle. See Sustainable Shipping, APL Makes
Unilateral Low-sulphur Bunker Switch, 19 March 2007, www.sustainableshipping.com/news/2007/03/67286
EPA, Washington State Ferries a Leader in Reducing Diesel Emissions, http://yosemite.epa.gov/r10/homepage.nsf/0/CCB
DE68B8A63030B88256EA6006261C8?OpenDocument
Port of Seattle (2007) Puget Sound Maritime Air Emissions Inventory, www.maritimeairforum.org/EI/PSEI_Overview.pdf, p.1.
The Inventory was funded by Forum participants who contributed amounts ranging from a few thousand US dollars
to hundreds of thousands of dollars. Financial contributors were allowed to participate in the Forum’s steering
committee, which hired a consultant, the Starcrest Consulting Group, to develop the inventory.
The greater Puget Sound region meets federal, state and local air quality standards, but the project partners wanted
to have a scientific baseline to develop and measure regional air policy in the future: Port of Seattle (2007) Puget Sound
Maritime Air Emissions Inventory, p.4.
Ibid.
Ibid., p. 1.
Or approximately 57,000km2: Yoshitani, T., Improving Air Quality for Port Communities, Port of Seattle CEO, paper
delivered at World Ports Summit, Hong Kong, 11 March 2008, www.mardep.gov.hk/en/publication/pressrel/pdf/
wps_seattle.pdf
Port of Seattle (2007) Puget Sound Maritime Air Emissions Inventory.
Ibid.
Ibid., p. 6.
Yoshitani, T., Improving Air Quality for Port Communities, p. 6.
Port of Seattle, Port of Seattle Commission Adopts Regional Clean Air Strategy, Seattle Joins Tacoma, Vancouver B.C. In
Protecting Region’s Air Quality, 24 March 2008, www.portseattle.org/news/press/2008/01_22_2008_66.shtml.
Programme implemented on 1 April 2007. Port Vancouver, Notice of Fee Amendment, 29 January 2007, www.portvancouver.
com/shipping_trade/docs/2007-01-23%20VPA%20%20Fee%20Amendment%20Anncmt%20Jan%2029%2007%20
incl%20FAQ%20FINAL.pdf; See also Port Vancouver, “VPA Launches New Harbour Dues Program: Acknowledges Vessels
Reducing Air Emissions”, 30 March 2007, www.portvancouver.com/media/news_20070330-7.html.
To meet gold standard ship qualifications, ships have the option of using the following: shorepower; low sulphur
fuel (0.5% within 24 nautical miles; 0.2% at dock); direct water injection; seawater scrubbers and selective catalytic
reduction; stringent environmental classification with an established neutral organisation, such as the Environmental
Protection (EP) Classification in Lloyd’s Register. Dues are reduced to C$0.057/GRT. Silver standard ships follow the
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same classification requirements as gold standard vessels, but they may use fuel with a sulphur content of 0.5%-1%
and pay C$0.067/GRT in dues. Bronze standard ships require an environmental classification (less stringent than that
for the gold standard), such as Lloyd’s EP Classification, and/or use fuel with a sulphur content between 1.0%-2.0%.
Bronze standard ships must pay C$0.077/GRT: Port Vancouver, Notice of Fee Amendment, 29 January 2007, www.
portvancouver.com/shipping_trade/docs/2007-01-23%20VPA%20%20Fee%20Amendment%20Anncmt%20Jan%20
29%2007%20incl%20FAQ%20FINAL.pdf
Vancouver Port Authority, Marine Air Emissions & Harbour Dues.
See also Friedrich, A., Heinen, F., Kamakate, F., and Kodjak, D. (2007) Air Pollution and Greenhouse Gas Emissions from
Ocean-going Ships: Impacts, Mitigation Options and Opportunities for Managing Growth, The International Council on
Clean Transportation, www.theicct.org/documents/MarineES_Final_Web.pdf.
The GMAP is a comprehensive strategy to address economic, environmental and public health issues associated with
moving goods via the state’s highways, railways, and ports. Some of the proposals in the GMAP to reduce marine
emissions are: ratifying Annex VI; reducing ship speeds near the coast; enforcing cleaner fuel use (0.5%) for auxiliary
engines close to shore; installing shoreside power; requiring that ships use 0.1% fuel by 2010 and becoming a SECA;
retrofitting and using low-sulphur or alternative fuels to reduce the diesel soot and NOx emissions from cargo handling
equipment, harbour craft, trucks, and trains.
Holmes, J. (2008) The Convergence of Security and Environmental Initiatives, paper delivered at Marine Port Summit,
Hong Kong, 11 March 2008. In addition to the CAAP, the ports have collaborated on other joint initiatives. Both ports
began developing separate systems and databases for security access control and environmental mitigation. These
systems and databases were terminal specific, but with the need to track people and vehicles for security purposes
and a requirement to monitor commercial trucks and drivers to ensure compliance with CAAP guidelines, the ports
realised that they needed a single port-wide database that they could share with each other.
POLB, Ports Extend Clean Trucks Program Schedule, www.polb.com/news/displaynews.asp?NewsID=236&TargetID=24,
21 March 2008.
POLB, Ports Plan to Curtail Emissions from Ships, www.polb.com/news/displaynews.asp?NewsID=236&TargetlD=24, 20
March 2008.
Ibid.
See POLB, Vessel Emissions, www.polb.com/environment/air_quality/vessels/default.asp. The Green Flag Program
is a voluntary initiative encouraging vessels calling at POLB to slow to 12 knots within 20 nautical miles from
Point Fermin on California’s coast. Operators that comply 90% of the time during a 12-month period receive a 15%
reduction in dockage fees the following year. Those that comply 100% of the time may fly the Long Beach Clean
Port flag. In 2006, 120 operators fell into the first category, while 507 POLB ships were 100% compliant, including
Hong Kong-based OOCL.
POLB, Vessel Emissions.
Ibid.
POLB, Ports Plan to Curtail Emissions from Ships.
POLB, POLB Clean Trucks Fact Sheet, 25 February 2008, www.polb.com/civica/filebank/blobdload.asp?BlobID=4906.
POLA, Los Angeles Harbor Commission Approves Landmark Clean Truck Program, www.portofla.org/news_032008ctp.
pdf, 20 March 2008.
POLB, Port of Long Beach Clean Trucks Fact Sheet.
POLA, Los Angeles Harbor Commission Approves Landmark Clean Truck Program.
POLB, Port of Long Beach Clean Trucks Fact Sheet.
Tariff approved December 2007. POLB, Clean Trucks Fee, 11 December 2007, www.polb.com/environment/default.asp,
28 January 2008.
Collection of this fee will begin 1 October 2008, (POLA, Los Angeles Harbor Commission Approves Landmark Clean
Truck Program, www.portofla.org.news_032008ctp.pdf, 20 March 2008) and is expected to raise US$1.6 billion. It
will be charged to the cargo owners and the retailers who ship the goods (POLB, Clean Trucks Fee, 11 December
2007, www.polb.com/environment/default.asp, 28 January 2008). Ultimately, the consumer will pay the true
cost, which, according to CARB experts, is relatively minor considering the value of the thousands of dollars of
goods being shipped.
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Announced January 2008. Expected to generate about $1.4 billion, it will become effective on 1January 2009. See
www.polb.com.ICF_Tariff_Fact_Sheet.pdf
CARB web site, Board Action, www.arb.ca.gov/ports/shorepower/shorepower.htm, 30 January 2008.
Interview with Art Wong, Port of Long Beach Spokesman, 21 March 2008.
Interview with POLB official, 30 January 2008.
POLA, Alternative Maritime PowerTM (AMPTM), www.portofla.org/environment/alt_maritime_power.asp
Interview with NYK line official, 30 January 2008. Shoreside power is also known in the industry as alternative maritime
power, or AMP.
Interview Art Wong, Port of Long Beach Spokesman, 20 March 2008. See also Box 3.4 “Shoreside Power”
There is an urgent need for Hong Kong to develop a comprehensive energy policy as a result of national and
international attention on energy efficiency, environmental protection, and climate change. Having an energy
policy will also allow the authorities to gets to grips with price setting, such as on public transport in light of fuel
price fluctuation.
The Bunker Adjustment Factor is a mathematical formula that Maersk employs to determine the bunker fuel price it
charges its customers to ship goods between different ports. This fee varies depending on several factors, including
the fuel price, the destination, and the size of the containers.
The EPD is also seeking other ways to promote more environmentally friendly ways of driving in Hong Kong. Not
every promising technology can be used in Hong Kong at the moment; e.g. global positioning systems (GPS), which
potentially can measure the fastest and most energy efficient route to a destination, are difficult to operate because
Hong Kong’s tall buildings block reception.
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All jurisdictions engaged in
marine emissions reduction.

Use of lower-sulphur Fuels.

Ports in California, USA; Port
of Gothenburg, Sweden;
Yantian and Shekou; Under
consideration in Shanghai,
Japan, and Vancouver.

Under consideration in EU.

Shoreside Power/Cold-ironing
(powered by wind in Sweden and
hydro in Seattle).

Scrubbing

3-5%

50%

•

POLB saves 13
tonnes/year
(estimated 369
vessel calls/year).

POLB: 580 tonnes/
year (estimated
369 vessel calls/
year). POLA:
eliminate 1 tonne/
day.

40-50%
90-99%

Under consideration in the
Port of Vancouver.

Swedish Ports

Water-Injection, humid-air motors.

Selective Catalytic Reactors and
other NOx reduction / retrofitting
equipment.

~30% of engine emissions (did not specify type).

Various shipping companies,
such as OOCL.

In-engine controls, i.e. controlled
fuel injection and waste gas
circulation.

10-30%

Various shipping companies,
such as Wallenius Marine.

•

•

•

•

•

•

•

65% or more

In Japan: 75%
(estimated).

0%

•

•

•

30%

Significant.
Combined 367
tonnes per year at
both ports.

PM

1,182 tonnes
per year (100%
compliance).

NOx

Emissions reductions of 1/3 (did not specify type).

90%

POLB saves 283
tonnes/year
(estimated 369
vessel calls/year).

In the EU: 500,000
tonnes/year (for
1.5% sulphur fuel)
= 44%.

Combined 3,615
tonnes per year at
both ports.

SO2

Efficacy/ Reductions:

Slide valves

SkyKites

Port of Vancouver, Canada

Fuel Additives, i.e. CombustAll.

(SECAs—Baltic and North
Seas)

POLA and POLB, USA

Used By:

Vessel Speed Reduction (voluntarily
slowing to 12 knots within 20 nm of
port).
Vessel Main Engine Incentive
Program (low-sulphur fuels from 20
to 40 nm near ports) and clean fuels
at berth.

Initiative:

APPENDIX A - Reducing vessel emissions - worldwide summary

US$35,000

Ships can recoup investment in 4-5 yrs.

Retrofitting of vessel: US$500,0002,000,000.
Retrofitting of berth: US$1,000,0007,000,000.
US$200 million in infrastructure
development at each port.

Cost neutral, as increased fuel efficiency
means less fuel consumed.

Cost of lower-sulphur fuel is higher than that
of higher-sulphur, poorer quality fuel - ships
need added incentive in order to invest.
Given the choice between using clean
fuels in ports and cold-ironing, some ship
operators find clean fuels more costeffective.

Depends on an anticipated rate of 50% of
vessels to 20 nm and an additional 10% of
vessels to 40 nm.
POLB Vessel Main Engine Incentive Program
Cost = US$9.9 million.
POLA Main Engine Incentive Program Cost
= US$8.6 million.

Approximate Cost, if known
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POLA, USA

POLA, USA

Intra-port rail system

Use of electric power for
shoreside equipment and
vehicles.

Port of Vancouver, POLB & POLA

POLB & POLA

California

Washington State

Truck registration system
to reduce idling.

Replacement of nearly
17,000 old and dirty trucks
with clean diesel and LNG,
meeting 2007 standards
or better by 2012.

Smartway Truck Efficiency
Program (CARB)

Ferries

&

Port of Seattle (CNG); Tacoma, Vancouver
(ULSD), Lübeck, Germany (MAGALOG
Group—Norway)

Clean fuels: biofuels, CNG,
ULSD, LNG

Hybrid machinery
vehicles

POLB, POLA, Oakland, USA

Used In:

Diesel retrofits of cargo
handling equipment

Initiative:

~50%

PM

10,000 fewer tonnes of unspecified pollutants.

1.3 million metric tonnes in CO2 equivalents.

80% of unspecified emissions by 2012, including
14,321 tonnes of NOx per year; 802 tonnes of PM
per year.

~50%

NOx

Efficacy/ Reductions:

Will cut 1.4 million
shor t- distance
truck trips.

~50%

SO2

APPENDIX B - Reducing local emissions at port - worldwide summary

•

•

•

•

•

•

Cargo fee = US$35/ TEU effective 1 June
2008 (some exemptions allowed for using
LNG, electric power, alternative fuel or other
acceptable “best technology” vehicles).
Infrastructure cargo fee = US$15/TEU effective
1 January 2009.
POLA: 5-year concessionaire fee of US$2,500
fee plus US$100 annual fee.
POLB: 5-year concession to trucking companies
who pay a one-time application fee of US$250
and a US$100 annual fee per truck.

US$4.5 million for the grants needed to fund
programme (Port of Oakland).
US$5 million to upgrade RTG cranes at POLB.

Approximate Cost, if known

APPENDIX C - Awards and Incentives - worldwide summary
Award

Used In

Summary of requirements/ benefits

EU Clean Marine Award

EU

•
•

Green Award Foundation

Environmentally responsible shipping,
low-emission initiatives.
Prestige and recognition; no monetary
reward.

Began in the Netherlands but is now an
independent organisation.

•

Port fee rebates and incentives

Finland, Norway, Germany, Sweden, POLA,
and Vancouver.

•
•

Low emissions / vessel speed.
Reduction/ reduction in port dues and
tariffs.

Emission trading and credit system

Being considered in Vancouver and the US
West Coast; UK.

Green Flag Program

POLB

•

Sail at 12 knots within 20 nautical miles
of Californian coast.
Reduce dockage fees by 15% in the year
following 90% compliance.
100% compliance leads to carrying
“Green Flag” as well.

•

•
•

Higher environmental, technical and
safety standards.
Reduction in port dues and tariffs.

APPENDIX D - Major initiatives by region
Region

Practice

Baltic and North Seas

Sulphur Emission Control Area (SECA) declared under MARPOL Annex VI.

Norway

Liquefied Natural Gas available instead of shoreside power at port.

Rotterdam

Shoreside power available to inland barges.

Sweden, Norway, Finland, Canada

Differentiated harbour dues for environmentally compliant vessels.

United States

Diesel Emissions Reduction Act, funding voluntary emissions reductions initiatives at ports.

United States

SmartWay Transport Partnership: reduces emissions in freight-movement industry by
reducing idling, offering incentives and increased use of rail.

Washington State

Ferries use low-sulphur diesel.

Seattle and Tacoma

Decrease truck idling times using an online registration system; port vehicles CNG and ULSD
or ULSD and biofuels. Cruise ships use shore-side power (hydropower plants) or lower sulphur
fuel.

Seattle, Tacoma & Vancouver

Northwest Ports Clean Air Strategy: Cross-border collaboration to reduce regional diesel and
greenhouse gas emissions and create the Puget Sound Air Emissions Inventory.

California

San Pedro Bay Clean Air Action Plan: Comprehensive plan reducing air emissions from portrelated activities to lessen health effects of the industry.

Port of Long Beach

Green Flag Program: Slow vessel speeds to 12 knots within 20 miles of California Coast.

Ports of Long Beach & Los Angeles

Clean fuel incentive: Ports pay the difference between bunker fuel and cleaner distillate.

Port of Los Angeles

Shoreside power for shipping lines.
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