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Based on currently
mature and commercially
available technologies,
we are ready to optimise
the introduction of RE in a
more systematic manner
with the Government
taking the lead
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We will apply RE on a wider and larger scale in the immediate years
ahead based on mature and commercially available technologies with the public sector
taking the lead. We are also working to create the conditions to facilitate the private
sector adopting RE, such as establishing feed-in tariff and RE certiﬁcate systems.
In the longer-term, Hong Kong can consider adopting new technologies when they become
commercially available.

Hong Kong does not have favourable conditions for
large-scale commercialised RE generation. Hong
Kong only has a land area of 1,106 sq km, much
of which is hilly terrain. Our territorial waters are
also limited. Nevertheless, we do have modest
RE potential. Based on currently mature and
commercially available technologies, our estimate
is that Hong Kong has about 3-4% of realisable
RE potential arising from wind, solar and waste-to
energy (WTE) that can be exploited between now
and 2030. This estimate does not include options
that have not yet been explored and possible
nearer term technological advancement.We are
ready to optimise the introduction of RE in a more

systematic manner with the Government taking the
lead. However, wind and solar power are not without
challenge even though their technologies have
advanced considerably. Firstly, although costs for
RE have dropped, they are still more expensive than
conventional power. Secondly, electricity from wind
turbines and photovoltaic (PV) cells are intermittent
and its output is hard to predict when compared to
conventional power sources. In the case of PV cells,
they can only produce a limited amount of electricity
during cloudy days, or where panels are occasionally
shaded. In time, the technology for RE storage may
enable large quantities of RE to be stored so that it
can provide the reliability needed to power a city like
Hong Kong.

FIGURE 7
Hong Kong’s Realisable RE Potential up to 2030

FIGURE 8
HONG KONG’s MAGNITUDE of electricity consumption
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WTE technologies consist of waste treatment
processes that produce energy in the form of
electricity, heat, biogas, landﬁll gas or fuels from
different waste sources. In other words, energy is a
by-product of waste treatment. WTE technologies
can be applied to sewage sludge and municipal
solid waste (MSW) including food waste and waste
cooking oils and fats. Hong Kong has already
embarked on the path to capture as much as
possible the energy derived from waste treatment.

Implement more RE
Our aim is to apply RE on a wider and larger scale
in the immediate years ahead based on mature and
commercially available technologies with the public
sector taking the lead, and to create the conditions
to enable the private sector to consider adopting RE.
In the longer-term, new technologies will become
commercially available, which Hong Kong can
consider and adopt where appropriate.

Estimated wind potential
Currently, Hong Kong has a number of small wind
projects, which together produce less than 1MW,
the largest of which is an 800kW wind turbine on
Lamma Island operated by The Hongkong Electric
Company Limited (HEC) operational since 2006.
It has been assessed that Hong Kong has two
possible off-shore sites suitable to develop wind
power on a commercial scale.
Studies show that the site at South West Lamma
can accommodate a 100MW capacity wind farm
producing 175 gigawatt hour (GWh) of electricity
annually. The other site at South East Ninepin can
accommodate a 200MW wind farm. The combined
cost would be well over HK$10 billion to provide
less than 1.5% of Hong Kong’s total electricity
consumed. This means electricity from wind will be
considerably more expensive than from natural gas.
Nevertheless, we do not rule out the possibility of
constructing these wind farms in the medium term.

FIGURE 9
HONG KONG map of wind farms
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FIGURE 11
SPACE NEEDED FOR PV TO GENERATE 1% of
HONG KONG’s electricity consumption

FIGURE 10
HONG KONG’s wind capacity
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Capturing more solar energy
In total, the current cumulative PV installation
capacity in Hong Kong is less than 5 MW. These
are mainly relatively small projects, where PV panels
and solar water heaters have been installed to
generate RE. There are over 200 such projects in
Hong Kong, mainly at schools and on the rooftops
of public sector buildings and facilities as a result of
the Government taking the lead to encourage RE.3
These projects range from very small (under
10kW capacity) to modest-sized ones, such as
the 350kW capacity at Electrical and Mechanical
Services Department (EMSD) Headquarters. The
latter is connected to the grid and produces about
3% to 4% of the electricity consumption of the
building. The two largest PV projects to date are the
1MW installation at HEC’s Lamma Power Station
commissioned during 2010 and 2013, and Drainage
Services Department’s (DSD) new Solar Farm at Siu
Ho Wan Sewage Treatment Works, commissioned
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in December 2016 with an installed capacity of
1.1MW. The latter has the capability to supply about
25% of DSD’s electricity needs for the sewage
treatment works there.
The electricity from all these solar generation
projects have provided valuable lessons on
implementing PV projects in Hong Kong. They
are also improving local skills in installation, which
will help to bring down cost. We are now ready to
consider more and larger projects. Nevertheless,
even with these new projects noted below and
possible mechanisms to be introduced to promote
distributed RE projects – for example, feed-in tariff
– our current estimate is that only about 1% to
1.5% of Hong Kong’s total electricity need could
be powered by solar by 2030. We may be able to
revise this estimate in the coming years in light of
technology advancement, cost reduction and the
extent of uptake by the private sector in response
to possible future initiatives to encourage the
development of distributed RE.

Environment Bureau, Energy Saving Plan for Hong Kong’s Built Environment 2015~2025+, May 2015, p. 42,
http://www.enb.gov.hk/sites/default/ﬁles/pdf/EnergySavingPlanEn.pdf
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Feed-in tariff and RE Certificates
One approach adopted in overseas jurisdictions
to promote distributed RE is feed-in tariff. Such a
system would encourage the private sector to consider
investing in RE because the power generated could
be sold to the power companies at a rate higher than
the normal electricity tariff rate to cover the cost of
generation. For cases where the generator of energy
from larger-scale RE systems may not be able to use
all the electricity generated, the project would only
be workable ﬁnancially if the surplus electricity could
be sold to the power companies. At the same time,

Government leadership
The Government will continue to take the lead to
adopt RE. Bureaux and Departments have put
forward plans on where they can adopt RE on
public sector infrastructure and facilities, as well as
government buildings.
• Public infrastructure
Major opportunities rest with collaboration among
Departments at large public infrastructure, such
as among Civil Engineering and Development
Department (CEDD), Highways Department
(HyD), Water Supplies Department (WSD) and
DSD. Large energy users, such as WSD and
DSD, are particularly keen to generate more RE
especially where they can use the energy since it
helps them to lower their operational costs while
enhancing sustainable development. For example,
DSD has the largest solar installation in Hong
Kong as well as a number of combined heat
and power generation systems to capture solar
and biomass energy respectively, and WSD has
developed innovative small hydropower plants at
its treatment works.

some regimes may opt to introduce RE certiﬁcates so
that buyers can claim their operation or activities are
carbon-free. Depending on the design of the scheme,
the premium paid for the certiﬁcates (i.e. higher than
the electricity tariff levels) could help to alleviate
the overall tariff impact on all consumers brought
about by the introduction of the feed-in tariff system.
We are exploring if feed-in tariff and RE certiﬁcates
could be introduced in the next Scheme of Control
period with the power companies.

The following types of PV projects are being
considered on public infrastructure:
• Roofs or open areas of pumping stations and
treatment works
• Reservoirs
• Rock slopes
• Noise barriers
• Roofs of covered footbridges and walkways
• Roofs of public piers
• Lights in parks, public housing etc.
Solar hot water systems are also being
implemented by Leisure and Cultural Services
Department (LCSD) for sports centres as
these systems are technologically simple and
cost effective.
Nevertheless, the potential for solar energy that
can be realised by 2030 is not easy to estimate
as the larger possibilities need to be trialled
ﬁrst in Hong Kong, such as ﬂoating PV panels
on reservoirs, and possibly on the rock face
of the old Anderson Road Quarry. While these
offer sizable RE potential, there may be public
concerns about aesthetics or other reasons.
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Hydropower in Hong Kong
The hydropower plant at Tuen Mun Water Treatment
Works (WTW) is an important RE project for WSD.
Developed in-house, WSD was able to design an
innovative method to harvest the residual energy from
the water pressure to generate electricity through
installing hydropower generators at the inlet of the
WTW. The ﬁrst stage of the project was completed
in 2013. Upon completion of stage two in March
2017, the plant will be able to generate 3 million
kWh of electricity annually for use by the treatment
plant, saving around 10% of its electricity expenses.

In addition, WSD is installing a similar hydropower
plant at the Sha Tin WTW, which is expected to
be completed by 2018. WSD is also exploring the
feasibility of installing hydropower generators at other
waterworks where conditions are appropriate.

PV systems on buildings
There have been various general studies on what
may be the potential in Hong Kong of PV installation
on buildings. However, there are constraints that are
hard to estimate without looking at speciﬁc buildings.
When evaluating an existing roof for PV installation,
factors such as the load-carrying capacity of the
deck and framing, the type of rooﬁng system and
its gradient, the rooﬁng’s age and condition, building
height, solar exposure and interblock shading, and
the cost of installation and maintenance are all
relevant. Moreover, the owners of buildings must
also wish to put PV panels on their roofs. Beyond
cost considerations, an owner may have other uses
for their roofs, such as green rooﬁng or recreational
uses. Alternatively, an owner may wish to invest in
energy saving (such as those in Chapter 5), where
they may consider the gains to be more immediately
translatable into ﬁnancial savings.

Tuen Mun Water Treatment Works generate 3 million kWh of
electricity annually

As such, we wish to have a more speciﬁc study on
the potential for PV installation not only on rooftops
but also on facades for future policy deliberation.
EMSD has commissioned a study taking into
account the potential and the barriers and
constraints identiﬁed. It will help Hong Kong to have
a more in depth discussion, as the community will
need to consider continuous enhancement under
the Paris Agreement.

29

PV on reservoirs and rock slopes
Over the past few years, ﬂoating PV systems have
been developed overseas on reservoirs. Apart from
harvesting RE from the sun, the additional win-win
beneﬁts of installing ﬂoating PV systems include
reducing water evaporation of reservoirs, suppressing
algae growth, saving precious land resources
and yielding a higher PV panel power generation
efﬁciency.
Hong Kong has drinking water and irrigation reservoirs
although not all the surfaces would be suitable for
PV. Suitability would also need to take into account
ecological consideration, as well as landscape
aesthetics, since reservoirs are located in protected
scenic areas. WSD has started to explore the potential
for electricity generation from ﬂoating PV systems
on reservoirs by installing two small systems of 100
kW each on Shek Pik Reservoir and Plover Cove
Reservoir, both of which will be completed by 2017.
These projects will lay a solid foundation for the future
development of ﬂoating solar systems on reservoirs in
Hong Kong.

Pilot ﬂoating PV system at Shek Pik Reservoir (photomontage)

CEDD is working on a comprehensive plan to develop
the old Anderson Road Quarry site into an area where
people can enjoy green and smart living after the
quarry closes in 2017. There will be residential and
commercial developments to accommodate about
25,000 people.
In this development, CEDD is also exploring the
adoption of PV panels on the surface of the large
scale rock slopes. Among other possibilities, the
electricity so generated can support green features,
such as grey water recycling and rainwater harvesting
treatment facilities, being implemented within the site.
Public feedback would be important as the rock face
can be seen from afar.

Anderson Road Quarry Development site has potential for PV installations
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Waste-to-energy potential

oils and fats. Energy will be captured from the ﬁrst
The energy generated as part of the waste treatment organic waste treatment plant scheduled to open
towards the end of 2017, and a second plant is
process can be captured and put to use. Hong
being planned for commissioning by 2021. A largeKong is already on a committed path to turn waste
scale WTE plant to treat general MSW is expected
into energy for the long-term.4 The energy arising
to be operational by 2024, which can supply about
from sludge treatment is already used and landﬁll
480 GWh of surplus electricity each year that
gas usage is being expanded. Hong Kong also
collects and produces biodiesel from waste cooking equates to the usage of about 100,000 households.
Thus, by 2024, the abovementioned projects are
expected to provide about 1% of Hong Kong’s total
electricity needs. By 2030, another 0.5% may be
possible with new projects (such as more organic
resource recovery plants) – i.e. a total of not more
than 1.5% of Hong Kong’s total electricity needs
may be derived from WTE projects.

T • PARK Sewage Treatment Works

PV on government buildings
The Government has the largest number of PV
installations as a result of RE promotion, which has
resulted in a number of installations on public sector
buildings and facilities. The Energy Saving Plan for
Hong Kong’s Built Environment 2015~2025+ (Energy
Saving Plan) 5 provides the background to these
efforts. Starting from April 2017, the Government will
strengthen its guidelines for government buildings to:
• upgrade the target of electricity consumption
powered by RE in new schools and educational
buildings from the existing 1% to 1.5%;
• upgrade the RE target in new open space and
public park projects from 15% of general public
lighting to 25%;

The PV installation in the APB Centre in Hung Hom
(Existing building retroﬁt)

• require government buildings to allocate at least
10% of available roof space to incorporate RE
technologies;
• require existing government buildings undergoing
major retroﬁtting and/or renovation to incorporate
RE technologies wherever practicable; and
• install display panels, where appropriate, to show
the amount of RE generated at prominent locations
in new schools and educational buildings, as well
as open spaces and public parks to promote the
concept of RE to the public.

4.  Environment Bureau, Hong Kong: Blueprint for Sustainable Use of Resources 2013-2022, http://www.enb.gov.hk/en/ﬁles/WastePlan-E.pdf;
and A Food Waste and Yard Waste Plan for Hong Kong 2014-2022, http://www.enb.gov.hk/en/ﬁles/FoodWastePolicyEng.pdf.
5.  Environment Bureau, Energy Saving Plan for Hong Kong’s Built Environment 2015~2025+, May 2015,
http://www.enb.gov.hk/sites/default/ﬁles/pdf/EnergySavingPlanEn.pdf
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Energy from sewage sludge treatment
Currently, the largest WTE generator, T • PARK, was
fully commissioned in April 2016. It reduces the
volume of dewatered sewage sludge by 90% and the
heat generated by the incineration process is used to
provide electricity to meet on-site operational needs.
The surplus electricity is exported to the power grid
for meeting the needs of up to 4,000 homes at
maximum design throughput (2,000 tonnes of
sludge per day), which is expected by 2030. The
current quantity being treated per day is about
1,200 tonnes.

which includes a food waste pre-treatment facility at
the Shuen Wan Leachate Pre-treatment Plant next
door to supply up to 50 tonnes per day of pre-treated
food waste for co-digestion. The biogas produced
will be converted into energy for internal usage at the
sewage treatment works.

Apart from producing biogas from sewage
sludge in four major sewage treatment works
for supplying energy equivalent to some 32
GWh a year to help meet internal operational
needs, we are also exploring the use of some
existing sewage treatment facilities for food
waste-sewage sludge anaerobic co-digestion
as an additional part of the network for organic
resource recovery treatment. We have started
the preparation work for a co-digestion pilot
plant at the Tai Po Sewage Treatment Works,
Tai Po Sewage Treatment Works trials co-digestion

RE adoption in the future

6.

Emerging technologies

Regional opportunities

We will remain open to emerging technologies
becoming mature and commercially viable in the
coming years, such as PV glazing systems on
buildings and energy storage battery, and seek to trial
them as soon as practicable in the public sector and
also encourage the private sector to do likewise.

The Mainland has very substantial plans to increase
its RE generation capacity in the coming years. The
Mainland is increasing the share of non-fossil fuels
(hydro, wind, solar and nuclear) in its energy mix to
around 20% by 2030, and it is the world’s leading
producer of RE, and also leads the world in clean
energy investment. Guangdong Province also has RE
potential. For example, it is estimated to have 14GW
of exploitable on-shore and 11GW of off-shore wind
power capacities, and it has targets set for 2020.6

Renewable Energy World, China’s Guangdong Province Speeds Up Development of the Province’s Clean Energy Industry,
10 September 2015; Guangdong DRC’s information.

