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[Submission by Mr Edwin Ho] 

Comments on Future Fuel Mix for Electricity Generation 
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Introduction 

In the Fuel Mix Consultation Paper (“Consultation Paper”)1, the Government put 

forward only two proposals.  In both proposals, renewable energy was assigned a 

zero percent contribution.  This is a regrettable conclusion.  

 

In the Consultation paper, solar power was brushed aside on grounds that the scale is 

“limited”.  Contrary to such claim, it is my submission that solar energy could 

realistically contribute at least 4% of the electricity consumption in 2023, relying only 

on Government-owned land.    

 

As stated in the Consultation Paper, refuse combustion could contribute up to 1% of 

the energy needs.  Together with solar power, the potential contribution from 

alternative energy sources would be around 5%.  This is NOT negligible. 

 

The Consultation Paper also dismissed wind power on grounds that it is not 

economical.  However, the Consultation Paper provided no figures to support such 

assertion.  The Consultation Paper also said nothing about the potential amount of 

electricity that can be generated by harvesting wind power.  The Consultation Paper 

also mentioned absolutely nothing about hydroelectricity.  I do not have the 

resource and time to estimate the potential amount of wind power and 

hydroelectricity that can be generated in Hong Kong. I hope that the Government 

could provide a much more detailed analysis in the Consultation Paper. 

 

While Hong Kong will probably need to rely on fossil fuels and may be nuclear power 

to supply the bulk of the energy needs and to provide a reliable energy source, the 

Hong Kong Government should strive to maximize the use of renewable clean energy 

such as solar power, wind power and hydroelectricity.  While the combustion of 

natural gas produces less carbon dioxide than coal for the equivalent amount of 

energy, solar power, wind power and hydroelectricity generates none. 

                                                      
1
 http://www.enb.gov.hk/sites/default/files/en/node2605/Consultation%20Document.pdf 

http://www.enb.gov.hk/sites/default/files/en/node2605/Consultation%20Document.pdf
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Solar Energy Resources in Hong Kong 

Land Area Available for Solar Power Generation 

Vacant Land 

First of all, I would propose installing solar panels on vacant Government land such as  

(1) the reclaimed land at Fat Tong O (104 hectares)2 

(2) the reclaimed land at Sunny Bay (10 hectares)3  

(3) the reclaimed land at Penny’s Bay (2nd Phase) (60 hectares)4 

(4) the ex-quarry site at Shek O (45 hectares)5 

(5) the ex-quarry site at Lam Tei (30 hectares)6 

(6) the ex-quarry site at Mount Butler (20 hectares)7 

(7) the ex-quarry site at Lamma Island (49 hectares)8 

(8) the vacant land at Tuen Mun District Area 38 (17.6 hectare)9 

(9) the vacant land at former Tseng Tsui ash lagoon (50 hectares)10  

 

The total land area listed above is 385 hectares. 

 

Apart from the vacant land listed above, solar panels can also be installed at  

(1) reclaimed land at the North East corner of Lantau Island, including reclaimed 

land near Tsing Chau Tsai (青洲仔), To Kau Wan (倒扣灣), and the west end of 

Kap Shui Mun Bridge (汲水門大橋) (see Fig 1.1) 

(2) reclaimed land at the east end of Tsing Ma Bridge (see Fig 1.2) 

(3) vacant land at the former Tsing Yi Power Plant (see Fig 1.3) 

                                                      
2
 http://ps.hket.com/content/16017 

3
 http://www.tourism.gov.hk/resources/tc_chi/paperreport_doc/legco/1999-11-17/pwcc1117.pdf 

4
 http://www.info.gov.hk/gia/general/200304/17/0417172.htm 

http://orientaldaily.on.cc/cnt/news/20090612/00176_025.html 
5
 http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf 

6
 http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf 

7
 http://www.epd.gov.hk/eia/register/profile/latest/19990805.pdf 

8
 http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf 

9
 http://www.epd.gov.hk/eia/chi/register/profile/latest/cesb104.pdf 

10
 57 hectares of land from the former Tsang Tsui Ash Lagoon minus 7 hectares of land allocated to 

the planned sludge treatment plant 

http://life.mingpao.com/cfm/Photo1.htm?File=20080130/nalgg/30GGZ.gif 

http://rthk.hk/rthk/news/expressnews/20101027/news_20101027_55_708075.htm 

http://ps.hket.com/content/16017
http://www.tourism.gov.hk/resources/tc_chi/paperreport_doc/legco/1999-11-17/pwcc1117.pdf
http://www.info.gov.hk/gia/general/200304/17/0417172.htm
http://orientaldaily.on.cc/cnt/news/20090612/00176_025.html
http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf
http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf
http://www.cedd.gov.hk/eng/publications/information_notes/doc/IN_2011_01E.pdf
http://www.epd.gov.hk/eia/chi/register/profile/latest/cesb104.pdf
http://life.mingpao.com/cfm/Photo1.htm?File=20080130/nalgg/30GGZ.gif
http://rthk.hk/rthk/news/expressnews/20101027/news_20101027_55_708075.htm
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(4) vacant land at Tseung Kwan O industrial Estates (see Fig 1.4) 

(5) vacant land at Kau Sat Wan (狗虱灣) (see Fig 1.5) 

 

I cannot find the land area of sites in the second list, but by comparing the sites as it 

appears on the map against those with known land area, it is reasonable to say that 

there is more than 15 hectares available.  In other words, there is around 400 

hectares of land (equivalent to 4,000,000 square meters) available for installation of 

solar panels. 

 

Most of the land listed above has no existing use or planned future use.  Even for 

those that do have some idea of future use, such as the ex-quarry at Lamma Island11 

or Penny’s Bay (2nd Phase)12, the installation of solar panel can be temporary.  Land 

use planning and consultation can take years or even decades.  Instead of leaving 

the land vacant for such a long time, it would be much better if the Government 

could quickly install solar panel for electricity generation.  When the Government 

finally decided on a specific use for the sites and start construction, solar panels can 

be quickly removed and reinstalled at other places with ease.  By that time, I’m 

confident there will be new space available for installation of solar panels (Please see 

the section on “Other places for installing solar panels”) 

                                                      
11

 The current proposal is to develop the ex-quarry site at Lamma Island into a low density housing 

project, possibly with some infrastructure catering to tourism.  I am inclined to think that the 

proposal is ineffective towards alleviating the housing problem.  The small population will cause 

problems in sustaining ferry operations and delivery of basic public facilities.   

http://www.ex-lammaquarry.hk/ 
12

 The land is reserved for future expansion of Disneyland.  However, I am of the view that the 

growth in tourism could slow down a bit.  Hong Kong should invest more in other industries.  
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Roof Tops (of Government Buildings) 

The Government can also install solar panels roof top of Government Offices, 

Municipal Buildings, Indoor Recreation Centers and Sports Centers, public car park 

buildings, sewage treatment plants, correctional Institutions, Ferry Terminals, 

Government-owned schools, public hospitals, public car park buildings, police 

stations and fire stations.    

 

In fact, solar panels have already been installed at EMSD headquarter (350 kW), Hong 

Kong Science Park (198 kW)13.  This is a good start.  

 

According to Planning Department, Hong Kong has a land area of about 1,100 square 

kilometers, of which around 25 square kilometer for Government, institutional and 

community facilities (“GIC”) purpose14.  Let’s assume only 10% of the GIC land is 

covered by buildings with roof tops suitable for solar panel installation, then the 

available area of roof-tops (in square meters) for solar installation is around 2.5 

million square meters (=25 x 10% x 1,000,000) 

 

Furthermore, about 16 square kilometers of land is used for public housing15. Let’s 

assume only 10% of the land used for public housing is covered by buildings with roof 

tops suitable for solar panel installation, then the available area of roof-tops (in 

square meters) for solar installation is around 1.6 million square meters (=16 x 10% x 

1,000,000) 

 

Conversion efficiency of Solar Panels 

Panasonic had just reported that they have achieved conversion efficiency of 25% for 

their solar panels16.  Semprius, a firm based in North Carolina, based on a design by 

                                                      
13

 

http://www.emsd.gov.hk/emsd/e_download/about/symposium/2011/session/fullpaper/E2_Full%20Pa

per_Frank%20Lau.pdf 
14

 http://www.pland.gov.hk/pland_en/info_serv/statistic/landu.html 
15

 http://www.pland.gov.hk/pland_en/info_serv/statistic/landu.html 
16

 http://news.panasonic.net/stories/2014/0416_26881.html 

http://www.pland.gov.hk/pland_en/info_serv/statistic/landu.html
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John Rogers, of the University of Illinois, Urbana-Champaign, achieved 35%.17  It 

seems reasonable to say that the conversion efficiency of commercially viable solar 

cells can reach at least 20%.  

 

Estimating the Solar Energy Available 

Assuming  

(1) 4 million square meters of vacant land available for solar panel installation,  

(2) 2.5 million square meters of roof top of buildings on land designated for GIC 

purpose available for solar panel installation,  

(3) 1.6 million square meter of roof top of public house estates available for solar 

panel installation, 

(4) Average Daily Solar Radiation Energy at 13 MJ per square meter18,  

(5) 20% conversion efficiency 

 

Annual energy output would be  

= (4,000,000 + 2,500,000 + 1,600,000) x 13,000,000 x 365 x 0.2 

= 7.687 x 1015 Joules 

= 2,135 million kWh 

 

According to the Consultation Paper, Hong Kong will consume 50 billion kWh each 

year by 2023.19  In other words, without relying on land in private ownership, the 

HK Government can install enough solar panels to potentially contribute more than 

4% of the energy needs in 2023. 

 

In support of the above conclusion, according to a recent research at Hong Kong 

Polytechnic University20, there is enough roof space in Hong Kong urban areas to 

                                                      
17

 

http://www.economist.com/news/science-and-technology/21596924-way-double-efficiency-solar-cell

s-about-go-mainstream-stacking 
18

 http://www.weather.gov.hk/wxinfo/pastwx/ywx2013.htm 
19

 See paragraph 2.6 (page 12) of the Consultation Paper 
20

 

http://www.scmp.com/comment/article/1462342/hong-kong-must-warm-benefits-solar-power-future

-energy-mix 

http://www.weather.gov.hk/wxinfo/pastwx/ywx2013.htm
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generate 5,981 GWh of electricity per year.   

 

Other places for installing solar panels 

Street Lamps 

There are 140,000 street lamps in Hong Kong21.  Assuming each street lamp is fitted 

with just one square meter of solar panel, there would be 140,000 square meters of 

solar panels.  

 

Roof top of Private Utilities 

First of all, notice that the Planning Department’s estimate of land utilization put 

“Utilities” under a separate category, as distinguished from GIC land. 

 

Hong Kong Electric planned solar panel installation on the roof top of their Lamma 

Island power plant.  There is 35,000 square meters available.22. 

 

It seems reasonable to say that there is probably similar size of roof top area at the 

Castle Peak Power Station for solar panel installation. 

 

Badland 

According to Planning Department, there is about 2 square kilometers of badland in 

Hong Kong.23.  It probably refers to the barren hillsides of Castle Peak.  Assuming 

25% of the badlands can be used for installing solar panels, then there will be 

another 500,000 square meters of solar panels. 

 

Artificial Island in the Hong Kong Zhuhai Macau Bridge 

The Government can also install solar panels on the roof top of infrastructures in 

future development projects such as the artificial island in the Hong Kong Zhuhai 

                                                      
21

 http://www.hyd.gov.hk/en/district_and_maintenance/lighting/index.html 
22

 

http://www.emsd.gov.hk/emsd/e_download/about/symposium/2011/session/fullpaper/E2_Full%20Pa

per_Frank%20Lau.pdf 
23

 http://www.pland.gov.hk/pland_en/info_serv/statistic/landu.html 

http://www.pland.gov.hk/pland_en/info_serv/statistic/landu.html
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Macau Bridge project (130 hectares)24.  Assuming only 25% area will be covered 

with solar panels, there will be another 325,000 square meters of solar panels. 

 

HK Airport 

In the Midfield Concourse construction project, the HK Airport allocated 1,200 

square meters of the roof top area for solar panel installation.25  This is a good start.  

There’s probably room for further solar panel installation on other existing building 

at the HK Airport, and on the proposed third runway. 

 

Roof top of Private Industrial and Residential Estates 

In addition, the Government could encourage Incorporated Owners of private 

buildings to install solar panels on the roof-tops.   

 

Land designated as private residential, rural settlement industrial land, industrial 

estates, warehouse and open storage cover an area of 25 sq km, 35 sq km, 7 sq km, 3 

sq km and 16 sq km respectively, covering a total land area of about 86 sq km.  

Assuming that just mere 1% of the area is covered by a roof top available for solar 

panel installation, and the property owners were willing to install them, there would 

be another 860,000 square meters of solar panels. 

 

 

Reliability and Cost 

 

First of all, let’s consider the cost.  Currently, solar panels now cost around US$0.7 

per watt (see Fig 2.1).  That is equivalent to about HK$5.5 per watt.  As can be 

seen from Fig 2.1, the cost of solar panels dropped sharply in recent years.  Given 

the rapid advance in technology, it could go cost even less in the near future.  Solar 

panels are expected to last for 20 years26.  While I do not have any figures on the 

administration cost for installing and maintaining solar panels, there is a very good 

                                                      
24

 http://www.legco.gov.hk/yr13-14/chinese/panels/dev/papers/dev0325cb1-1100-8-c.pdf 
25

 https://www.hongkongairport.com/eng/media/press-releases/pr_1050.html 
26

 http://info.cat.org.uk/questions/pv/life-expectancy-solar-PV-panels 
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prospect that the cost of solar energy would be available cheaply.  I would urge the 

Government to produce an estimate using the latest figures.  

 

Fig 2.1 – Solar Modules Average Selling Price27  

  

 

As for reliability, I am of the view that solar energy would not be the primary energy 

source in Hong Kong.  Reliability is not an issue.  When the power output from 

solar panel dropped, end users can draw electricity from the existing grid, with 

electricity generated by power plants burning fossil fuels or perhaps nuclear power 

plants.  

 

                                                      
27

 http://www.rtcc.org/2014/06/02/why-are-solar-panel-prices-starting-to-rise/ 
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Other Renewable Energy Resources in Hong Kong 

Refuse Combustion 

As for refuse combustion, the Consultation Paper said that with regard to projects 

already completed and being planned, the share of energy produced from waste may 

at most make up 1% of total electricity generation.   I would consider 1% to be a 

good start. 

 

Wind Power 

HK Electric has been carrying out further studies for developing an offshore wind 

farm of 100MW within the territorial waters in Hong Kong, targeting for 

commissioning in 2015.28 

 

There has been proposal to build wind farms in HK’s south eastern waters.29   

Under the proposal, 50 wind turbines with maximum power of 3MW would be 

installed.  

 

The Ngong Ping area is one of the windiest places in Hong Kong.  Would it be 

possible to install small wind turbines on the eight support towers along the Ngong 

Ping 360 cable car system? 

 

As I have mentioned in the introduction, the Consultation Paper also dismissed wind 

power on grounds that it is not economical.  However, the Consultation Paper 

provided no figures to support such assertion.   I hope that the Government could 

provide more information about the electricity generation capacity, economic 

feasibility of the above proposals.  

 

                                                      
28

 

http://www.emsd.gov.hk/emsd/e_download/about/symposium/2011/session/fullpaper/E2_Full%20Pa

per_Frank%20Lau.pdf 
29

 http://www.epd.gov.hk/eia/register/profile/latest/esb146.pdf 

http://www.epd.gov.hk/eia/register/profile/latest/esb146.pdf
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Hydroelectricity 

As I have mentioned in the introduction, the Consultation Paper mentioned 

absolutely nothing about hydroelectricity.   

 

According to Government information, a certain amount of water overflows from 

reservoirs into the ocean each year at least since 1999.30  The amount of water 

overflowed ocean ranged from around 44 million cubic meters to 163 cubic meters in 

the year 1999 to 2001.   The amount of overflowed water ranged from 300,000 

cubic meters to 25 million cubic meters in the years 2010 to 2013.31  

 

I have seen water overflow from Tai Tam Reservoir in Hong Kong Island just a few 

days ago. (see Fig 3.1)  Apart from being a waste of valuable water, it is also a waste 

of potential energy.   

 

In addition, the water flow between reservoirs is also a source of potential energy.   

 

I would appreciate if the Government could conduct a study on the possibility of 

small scale hydroelectricity generation in Hong Kong.  

 

 

                                                      
30

 http://www.info.gov.hk/gia/general/200201/16/0116190.htm 
31

 http://www.wsd.gov.hk/filemanager/article/en/upload/293/ltd_hkdailynews_130417.pdf 
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Other benefits of investing in renewable energy in Hong Kong 

 

Apart from clean air, investment in clean energy brings other benefits too.  It can 

promote scientific and technology development in Hong Kong.  It generates jobs for 

engineers in a city with a job market far too concentrated on finance and tourism.  

 

Whether to buy electricity from China 

 

While the Consultation Paper provided some information on the current distribution 

of energy sources in China, the Consultation Paper provides very little information on 

how the additional electricity to be supplied to Hong Kong would be generated in 

China.  There is no guarantee that the additional power would be generated by 

clean energy sources in China.  Given the recent speech by President Xi32, the 

additional electricity could well be generated by nuclear power.  As the recent 

Fukushima incident vividly illustrates, safety could be a major issue.  

 

On the other hand, if the Hong Kong Government could guarantee that the 

additional electricity would be generated from clean energy sources such as solar 

power, wind power and hydroelectricity, or better still, if the Hong Government could 

sponsor specific clean energy projects, I might throw my support behind it.  

 

However, given the lack of information on the terms for the purchase of electricity in 

China, I would decline to comment whether to support option 1 or option 2.  

                                                      
32

 http://finance.jrj.com.cn/2014/06/14020617406229.shtml 

http://news.tvb.com/world/539edc956db28cbc74000002/ 

http://finance.jrj.com.cn/2014/06/14020617406229.shtml
http://news.tvb.com/world/539edc956db28cbc74000002/
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