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FUTURE FUEL MIX FOR 

ELECTRICITY GENERATION 
Response to Public Consultation 

 

Hong Kong is a famous metropolitan city and world-class reliable electricity 
supply is the key success factor of Hong Kong which cannot be 
compromised.  Option 2 is the only proven electricity generation 
arrangement with tracked records that can continuously support Hong 
Kong with 99.999% electricity reliability, in order to keep Hong Kong in the 
top of the list of the most competitive cities in the world.   
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FUTURE FUEL MIX FOR ELECTRICITY 

GENERATION 
Response to Public Consultation 

 
 
OPTION 1 “Grid Purchase” – 4 “U” 
Untested, Uncertainties in Reliability, Unfair Price & Environmental Unfriendly 

 

1. Imported power will lower HK’s high supply reliability 

 Wide area multi-regional interconnection will be prone to system disturbances, 
cascading problems, or even massive blackouts as proved in other countries such 
as US and Canada. 

 In 2012, the average outage time per year experienced by urban customers in 
Shenzhen and Guangzhou is 1.1 hours and 1.8 hours respectively.  This figure is 
not acceptable to Hong Kong. 

2. Imported power will increase Pearl River Delta (PRD) emissions 

 Guangdong is increasing coal generation capacity by 50% between 2011 and 2015 
under its 12th 5-year Plan.  It is undoubtedly that any additional electricity supply 
to HK will most likely come from coal, which will increase the overall emissions in 
PRD and affect Hong Kong in the form of smog.  

 Using Macao as an example.  Macao purchases ~90% of electricity from the China 
Southern Power Grid, its overall carbon emission factor is 918g per unit of 
electricity (2012 published data), much higher than HK’s 577g. 

 Hong Kong is a pioneer in environmental protection and is capable of reducing 
emissions. 

3. Imported power will not be cheaper 

 Building the required cross-
border transmission and 
other infrastructure will be 
challenging and costly. 

 Hong Kong will not have 
bargaining power if heavily 
reliant on imported power.   
Also, electricity price setting 
is a business activity and 
HKSAR could hardly 
monitor it. 

 In the past 5 years, Macao’s purchased power price increased ~27%.  However, HK 
Electric average tariff only increased by ~6% over the same period 

 According to the consultation paper, Macao’s domestic electricity tariff was 
HK$ 1.31 per unit (purchase price of MOP 0.84 + other service charges) in 2013, 
which is 30% higher than the tariff in Hong Kong. 

Lower reliability, higher emission 
and higher cost ?!? 

There is no reason for Hong Kong 
to accept this option. 
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4. Imported power will displace jobs and economic benefit 

 The two power companies in Hong Kong have more than 100 years bulk electricity 
supply experience.  Option 1 will unavoidably displace the jobs to China and affect 
career prospect of local engineering talents.  Nevertheless, Hong Kong’s technical 
expertise of power generation may be lost. 

 Assuming a grid purchase price of HK$ 1.1 per unit, HK will pay HK$ 16.5 billion 
each year for importing 30% electricity (i.e. ~15 billion units per year); for a 20-
year purchase contract, the total economic benefits brought to China will be over 
HK$ 300 billion 

 
 
OPTION 2 “Local Generation” – Proven, Reliable Supply & Well-scrutinized Price 
Setting 
 

1. HK’s electricity supply quality is 
ranked No. 1 among 148 
economies by World Economic 
Forum in its Global 
Competitiveness Report 2013-
2014.  Citing customers on Hong 
Kong Island as an example, the 
average power interruption is 
less than 1 minute per customer 
per year. 

2. Direct emission reduction for 
HK and for PRD, effective 
improvement in regional air 
quality. 

3. Local tariff is subject to HKSAR’s scrutiny, and price setting mechanism is open and 
transparent. 

4. To meet the statutory emission caps, HK has already planned to use 40% gas 
generation in 2015; Option 2 only further increases gas generation by 20%, tariff impact 
will be limited 

5. Fuel cost is expected to stabilize as natural gas price is likely to have peaked with 
increasing supplies for Asia. 

6. More flexible – short project delivery time and much smaller upfront capital investment 
as local infrastructure is almost in place; projects can be prudently launched in phases 
depending on the actual demand growth 

 

 

CONCLUSION 

To the benefits of Hong Kong, I would support Option 2. 

Hong Kong has the expertise in 
electricity generation and 
environmental protection.  Hong 
Kong is capable of reducing 
emission by ourselves. 
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Response to 
“Future Fuel Mix for Electricity Generation Consultation Document” 
 
Johnny Chan 
Chair Professor of Atmospheric Science 

Dean, School of Energy and Environment, and 

Director, Guy Carpenter Asia-Pacific Climate Impact Centre 

City University of Hong Kong 
 
 
1. Preamble 
 
This article is written in response to the call for comments to the “Future Fuel Mix for 

Electricity Generation Consultation Document” (hereafter the Document) issued by the 
HKSAR Government in March 2014.  It is emphasized that the opinions expressed in this 
article are solely those of the author and do not necessarily represent the views of the School 
of Energy and Environment or City University of Hong Kong. 
 
While the Document provides some information on the four main factors related to electricity 
supply (safety, reliability, cost and environmental performance), more detailed information is 
lacking.  Such lack of information makes it hard for the reader to make an informed decision 
on how to choose between the two options.  A more detailed discussion of what should have 
been included in the Document will be presented in Section 2.  In addition, a number of 
related issues have not been thoroughly addressed in the Document, as if fuel mix were a 
standalone issue, but in fact, it should be part of the entire energy policy and strategy of the 
HKSAR government.  Discussing fuel mix in isolation is not fruitful because changing the 
other components of the energy policy could have a significant impact on the fuel mix.  Some 
of these related issues will be pointed out in Section 3.  Given the lack of information and the 
apparent neglect in the discussion of other components of the energy policy, neither option 
could be chosen. Instead, an “Option 3” is proposed in Section 4. 
 
 
2. The lack of detailed information 
 
Throughout the Document, many claims on each of the four factors related to electricity 
supply have been made without providing any evidence to substantiate such claims.  
Examples include the following. 
 
a. The cost of either option is about the same 
 
While we understand that there might be sensitive information regarding the pricing of 
various resources, large amounts of data are publicly available on the projections of future 
coal and gas prices, the cost for infrastructure construction of interconnected networks, the 
cost for new gas-fired plants, etc.  Although such calculations are by no means completely 
accurate, and in fact assumptions made in such calculations need to be explicitly stated, they 
will provide some evidence to and a basis for the reader to justify whether such a claim of 
“similar cost” for either option is valid.  Without these calculations, the HKSAR government 
is simply saying that “trust me”, which should never be the way to convince the public, let 
alone professionals in this area. 
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b. Reliability of electricity from CSG compared with those from the two power companies in 

Hong Kong 
 
On this point, the Document is being very vague.  It keeps using the term “technically 
feasible” and that the supply of 30% of the electricity demand of Hong Kong only constitutes 
2% of the total supply from CSG.  What are the numbers on reliability and quality of the 
electricity supply?  All available data show that they are far lower than those we are enjoying 
in Hong Kong.  Why aren’t these data shown in the Document?  When the government said 
that it is “technically feasible”, what does this mean? Have simulations been done to 
demonstrate that the electricity can provide the same reliability and quality as those from the 
two local companies?  Such simulations are extremely important and are routinely performed 
by many countries when they need to consider changing the power supply structure.  Only 
when results from these simulations (including worst-case scenarios, inclement weather 
conditions, etc.) are provided can the reader be convinced that such an option is indeed 
“technically feasible”.  Of course, these results will be very technical but at least the 
Document could have stated what simulations have been carried out and what conclusions 
can be drawn from these simulations (with explicitly-stated assumptions).  Appendices 
providing results of these simulations should also have been included. 
 
Often, Macao was cited as an example of the success of connecting to CSG.  However, no 
data on reliability and quality were provided to justify using such an example.  Data such as 
frequency of power outages, stability of voltage, the reliability with and without local backup 
power need to be provided to demonstrate that indeed Macao can be used as an example.  
Further, because the power requirements of Macao are far less than those of Hong Kong.  
What could happen to Hong Kong if the same set of reliability figures is applied to Hong 
Kong?  Again, simulations need to be carried out and the results need to be shown.  
Otherwise, we may be comparing apples and oranges. 
 
c. Environmental performance 
 
The Document stated that with Option 1, we can achieve both the emission and carbon 
intensity targets much easier.  This is in fact “passing the buck”.  First, the pollutant and 
carbon emissions from CSG that are attributable to the provision of electricity to Hong Kong 
should be included in the calculation.  However, even if this is included, there is no data as to 
how we can achieve the targets because the fuel mix of that 30% is not known and probably 
varies from day to day.  What if the electricity is all from coal?  If we are to choose Option 1, 
what would be the fuel mix between coal, natural gas, hydro and nuclear?  How will that 
change over time up to 2023?  These numbers need to be provided to convince the public that 
Option 1 will indeed allow us to reach those targets.  Simply saying that these targets will be 
met is not enough. 
 
d. Summary 
 
While it is understandable that a public consultation document cannot be too technical, two 
things should have been done: 
 

(i) Provision of sample evidence (data, calculations, analyses) including assumptions 
made in arriving at such evidence, and 

(ii) Provision of an extended appendix for professionals who can study these data, 
calculations and analyses to allow them to be convinced. 
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Unfortunately, neither of these was provided in the Document, which therefore makes it hard 
for the public to make an informed choice. 
 
 
3. Related issues 
 
As mentioned in Section 1, because there are other components of the energy policy that 
could impact on the electricity supply and the fuel mix.  Some of these have been mentioned 
in the Document but not in great detail, and some of these have not been discussed at all.  All 
these issues need to be considered in deciding on the fuel mix. 
 
a. Demand-side management 
 
This is almost not mentioned in the entire Document, perhaps because the Document focuses 
on the supply side.  However, if we can take aggressive moves to improve energy efficiency 
and conservation, we can reduce the demand for electricity, and hence the fuel mix could be 
changed.  For example, the School of Energy and Environment (SEE), City University of 
Hong Kong has worked with the Climate Change Business Forum to evaluate the amount of 
energy savings that can be obtained in electricity consumption in buildings if all the available 
technologies are adopted, and we found that close to 50% of the energy can be saved1.  
Implementation of some of these technologies has led to large reduction in energy use in 
buildings, as has been demonstrated by CLP for their large-demand users.  If more of these 
technologies are implemented in more buildings through incentives and/or legislations, the 
demand for electricity can be reduced.  After all, close to 90% of our electricity is consumed 
in buildings.  Demand-side management and energy-efficient technologies are important in 
the fuel-mix consideration because if we indeed can substantially reduce the demand for 
electricity, the purchase of electricity proposed in Option 1 might not be necessary at all. 
 
b. Renewable energies 
 
While it is true that traditional concepts of solar PV and wind will not provide much energy 
in Hong Kong, and the STF, IWMF and OWTFs can only provide about 1% of the electricity 
demand, we need to explore new sources of renewable energies for Hong Kong through 
incentives and/or legislation.  For example, South Korea requires the power supply 
companies to have at least 11% of their electricity coming from renewable sources by 2030.  
This has triggered a rapid development of innovative technologies to provide renewable 
energies, including wave and tidal power, offshore wind, local generation, etc.  In Hong 
Kong, we at SEE have demonstrated that if all the food waste is converted to electricity, it 
can supply about 1-2% of the electricity demand2.  We are also exploring the possibility of 
wave and tidal energy3.  Other innovative use of solar panels can be explored such as for 
street lighting, putting them on pedestrian overpasses and sound barriers along highways, 
building-integrated PV panels, etc.  Every percent counts. 
  

                                                 
1 http://www6.cityu.edu.hk/see/personal/J_Close/EBPH.pdf 
2 http://www.hkengineer.org.hk/program/home/articlelist.php?cat=cover&volid=150 
3 http://www6.cityu.edu.hk/see_mer/project-overview.htm 
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c. Nuclear power 
 
After the Fukushima incident, nuclear power has almost become a taboo.  And yet, in order to 
provide enough electricity to maintain economic growth, Mainland China will continue to 
build nuclear power plants, many of which are within 100-200 km from Hong Kong.  The 
Document suggests maintaining the purchase of nuclear power from Daya Bay, which will, 
by 2023, constitute about 20% of our energy demand.  However, what is the possibility of 
buying even more? Has this option been considered?  After all, even with Option 1, it is very 
likely that part of the 30% will come from nuclear. So why do we not purchase the extra 
nuclear power explicitly?  An explicit purchase of a certain amount will inform us the 
percentage of electricity that has no carbon emission.  Such a purchase will also give Hong 
Kong a say in the management of the facility, as in the case of Daya Bay.  Some green groups 
might oppose such a move.  However, the reality is that irrespective of whether Hong Kong 
will purchase more nuclear power, the Mainland will build these new plants anyway to 
satisfy their electricity needs.  If Hong Kong wants to buy such electricity, the Mainland will 
likely sell it to Hong Kong. If not, just the Guangdong Province alone can easily take up what 
Hong Kong does not need. 
 
d. Training of local energy engineering professionals 

 
Currently, quite a few of the universities in Hong Kong are training engineering professionals 
who will eventually have their careers in the energy sector, a large part being related to the 
two power companies.  If Hong Kong is to import 30% of its electricity from CSG, together 
with 20% nuclear energy from the Mainland, the demand for the number of such 
professionals will be severely reduced.  This will discourage secondary school students from 
choosing engineering (mechanical, electrical, electronic, energy, environmental) or physical 
science (physics, chemistry, earth science) as their major in universities.  At CityU, we have 
established the first energy science and engineering programme with a view that Hong Kong 
will need more energy engineers.  A choice of a high percentage of electricity import will 
discourage science-smart young men and women from taking energy-related programmes. 
This situation will further reduce the competitiveness of Hong Kong in the current knowledge 
economy, which is clearly undesirable.   
 
e. Summary 

 
The issues discussed above highlight the importance of considering the fuel mix question in 
the context of a comprehensive energy (and human resource) policy, which unfortunately is 
lacking in Hong Kong.  These issues are by no means exhaustive.  Other issues such as the 
possibility of carbon capture and storage, the policy towards an open market, the decoupling 
between generation and distribution, etc. will all need to be considered.  The issue of a 
reduction of science and engineering graduates as a result of the decrease in demand for 
energy professionals in Hong Kong should Option 1 be chosen must also be taken seriously. 
 
 
4. Option 3 
 
Given the lack of detailed information and the lack of consideration of the fuel mix as part of 
the entire energy policy, it is difficult to choose between the two options.  Nevertheless, with 
the urgency of the upcoming review of the two power companies, and the need to plan ahead, 
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it is important to come up with a fuel mix option that is palatable to most stakeholders, which 
is discussed below. 
 
Instead of targeting 30% of import of electricity from CSG at this point, we should 
investigate the possibility of developing an infrastructure that can import a relatively small 
percentage in the beginning, and one that can be upgraded to increase the percentage of 
import at a later stage.  This proposal is based on the following assumptions: 
 

(i) The integration of the Hong Kong grid and the Mainland China grid will have to 
occur eventually.  The question is when and how quickly this should/could be done. 

(ii) It is expected that the reliability and quality of the electricity supply from CSG will 
increase steadily to the level that Hong Kong is currently enjoying. 

(iii) CSG will use more low-carbon technologies (renewables, hydro, nuclear, CCS) in 
the future so that both the pollutant and carbon emissions will continue to be reduced. 

 
Because these assumptions are not satisfied at the moment, we should “test the water” to 
evaluate the extent to which these assumptions can be met.  This is why we should import a 
small amount first, if we have to import at all. 
 
To take up the slack, additional gas-fired plants will need to be built.  This will also have the 
advantage that if gas price falls, it is possible that we could purchase more gas and not import 
as much electricity.  It should also be noted because of the requirements of air pollution 
reduction, the two power companies will have to increase their electricity production from 
natural gas anyway.  This means that these new plants will have to be built in any case.  So it 
is quite obvious that this step should take place now and the exploration of the introduction of 
cross-border provision be initiated but not to be implemented at this point. 
 
To conclude, it is proposed that while a comprehensive energy policy is being formulated, the 
optimal solution to the question of fuel mix for electricity generation is one of a phased 

approach, which consists of exploring the building of a minimum infrastructure for the 
import of electricity from CSG that has the possibility of expansion in the future, and 
increasing the number of gas-fired plants to make up the difference.  If it turns out that the 
reliability and quality of the electricity from CSG are up to our expectations, and their 
pollutant and carbon emissions can be reduced to meet our targets, we can consider 
increasing the percent of import.  It is also important to keep the percentage dynamic because 
of the possible volatility in gas prices.  In addition, we need to consider whether to increase 
the percentage of explicit nuclear power import, and develop innovative technologies to 
increase the percentage of renewable energies in the fuel mix.  The possibility of establishing 
our own LNG terminal should also be investigated.  Further, demand-side management and 
implementation of energy-efficient technologies should be strongly encouraged. 
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