
The future of the  Hong Kong electricity industry        
MC/ 01/2011  

!

! " !

M a c r o C a p i t a  
E n e r g y  E c o n o m i c s  

The future of the Hong Kong 
electricity industry Ð a system 
dynamic approach.  

 
Ziver Olmez  

Aatrey Saxena  
!

HONG KONG  

01/2011  



The future of the  Hong Kong electricity industry        
MC/ 01/2011  

!

! #!

!"#$%&'$!
              
This paper explores the post -2008 Hong Kong electricity regulatory arrangement Ð Scheme of 
Control (SOC) Ð presenting an overview of existing critiques, and developing a preliminary system 
dynamic feedback model to expose the strengths and weaknesses  of the current SOC. We find 
that, although, the current SOCÕs rate -of -return based regulatory approach has brought about 
high system reliability, it is not at all conducive to the governmentÕs aspirations of attracting new 
entrants into electricity genera tion. Our model emphasizes that an optimal rate -of -return needs to 
be pursued, such that new entrants are attracted, while system reliability is maintained. This must 
be combined with unbundling of incumbents, accommodated by a price -cap regulatory 
framewo rk. We suggest that the costs associated with disturbing the current system in such a way 
may not outweigh benefits, unless the focal points of new entrants are in renewable generation, 
and with significant tariff reductions through competition.  
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Electricity in Hong Kong is provided by two vertically integrated ( generation, distribution, retail) 

electricity companies Ð namely, Hong Kong Electric (HEH) , predominantly supplying to the Hong Kong 
Island and Lamma Island, and China Light & Power  (CLP), which supplies to the rest of the territory. As 
observed by Woo et al (2006), Hong Kong boasts a 99.99% electricity service reliability rate, and in 
relative terms, tariffs are low. Figure 1 .1 below illustrates electricity tariff  comparisons  for these two firms  
as compared to the Asian average 3 and the OECD average 4 between 2004 -2008. 

 
Figure 1.1 Ð Electricity Tariff Comparison  

(2004-2008) 
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Hong Kong is among the few developed 

nations that employ a strict rate of return 
(ROR) regulation, meaning that HEH and CLP 
are subject to Ôprofit -capsÕ dependent on 
their cost of capital investment  in generation .  

 
In the period 1994 -2008 the initial Scheme 

of Control (SOC) Ð the government electricity 
regulatory mechanism Ð imposed a 13 .5%-15% 
ROR on these two firms, which Woo et a l. 
(2006) argue was appropriate  given the 
investment required  to maintain high service 
reliability. In the 2008 SOC agreement, the 
Hong Kong government revised the ROR 
allowable to a 9.99%  (conventional 
generation)  - 11% (renewable generation ) 
band. This recent transition, as well as some 
new adjustments to the regulatory approach, 
has raised some concerns amongst 
researchers and industry analysts, which are 
discussed below.  
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Woo et al. (2006) argue that the newly  
downward revised rate may be insufficient to 
attract t he desired levels of investment from 
both incumbents as well as  new entrants into 
the generation arm of the electricity industry. 
Additionally , Woo et al. (2006) suggest that the 
reformed rate is not sufficient to overcome the 
risks in investing in the Hong Kong market. They 
suggest that a rate of 13.6%, which takes into 
account the 2.6% country risk premium  
differential between Hong Kong and the 
United States 5, is a more just rate of return.  
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Lam (2004) rightly  points out that in order for 
new entrants to be successful in this market, 
HEH and CLP would need to undergo 
unbundling . That is, generation should be 
separated f rom transmission & distribution  to 
allow for competition in the generation arm.  
New  entrants , once they have  gained  access 
to the power grids, will be subject to access 
charges , which of course  will need to be 
determined  in some way . It is unclear as to 
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how HEH and CLP (as distribution network 
operat ors) will act in an unbiased and 
competitive manner, such that they purchase 
from the most efficient generator, and not 
merely the generators in which they are 
stakeholders. It is also unclear as to how the 
government will introduce new ind ependent 
power p roviders (IPPs), and which 
regulatory/competition environment would 
need to be put in place in order to 
accommodate such entrants.  
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Luk (2006) makes a similar argument, 
suggesting that even if new entrants do invest, 
a direct result of this would be lowered market 
share for the incumbents, thus inducing them 
to increase tariffs (and access charges), in 
order to recover their costs of capital 
investment. Consequently, tariffs would rise not 
only due to higher pr iced electricity 
generated, but also due to higher priced 
electricity distributed. This is of course an  
undesired outcome, and the current SOC 
agreement eviden tly requires close scrutiny, if 
Hong Kong is to maintain its low tariff/reliability 
ratio. ,
,
5.C,D*),=@6,#1?3$410,$1,EF1?29?&$40FG,>&H,
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Lam (2004) implies that the pre -2008 SOC has 
induced excessive capital expansion, leading 
to gold plating 6 of the firmÕs capital assets. Lam 
(2004) argues that generation  and 
transmission facilities have bee n underutilized 
resulting in high levels of reliability at the 
expense of higher tariffs . The current SOC 
deducts  any found excess capacity of 
generation equipment  from the rate base . 
Woo et al. (2004) point out that such 
deductions  may be detrimental . Specifically, 
this policy  may  disincentivize incumbents from 
continuing to  invest in their current manner,  
which although seem ingly  excessive, has 
contributed to service reliability.  
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These critiques highli ght some of the most 
important concerns regarding the current 
SOC structure. However, it is unclear as to 
how these concerns affect all variables 
within the Hong Kong electricity industry, and 
how they affect the glide path of the 
regulatory structure. To better understand 
the implications of the current SOC on the 
incumbents, the necessary investment, the 
attraction of new entrants and 
accommodating competition, tariff rates, 
and the scope for introducing price -cap 
regulation, a feedback loop (system 
dynam ic) model can be very useful.  
 
 
 
 
 
 

 
 
Feedback looping & s ystem dynamics is a 
modeling technique that is used to simulate 
a complex system using positive feedback 
(reinforcing, change causing feedback) and 
negative feedback (self -correcting, change 
counteracting) loops to describe the 
relationship between all var iables in that 
system (Sterman, 2000). Although in this 
preliminary research, simulations are not 
conducted; the model developed in Figure 
3.1 sheds new light on the pitfalls, solutions, 
and glide paths for the future of the Hong 
Kong electricity industry.     
 
 
Figure 3.1  Ð A System Dynamic s Model of  the  
Current SOC  (shaded) and Future Aspirations .  
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We begin with the variable that seems to be 
of main conc ern in the new SOC, i.e. ROR. 
The [ROR !  Profit !  Investment !  Quality !  
Goldplating ] loop is positive and reinforcing. 
That is, an increase in ROR, will lead to an 
increase in firm profits, thus raising 
investments, quality, and under certain 
conditions, a degree of excess capacity 
(goldplating ).  
 
However, under the current SOC, a ny 
excessive capacity found will be subject to 
base rate deductions, which effectively 
reduce ROR. This is one of the inherent flaws 
of the current SOC. In other words, although 
the penalty for overinvestment is necess ary 
to ensure efficiency and fair tariff rates 
(given that the [Goldplating  !  Tariff] rate 
relationship is positive), it negates the 
investment required to maintain system 
reliability. Another flaw of the SOC is the 
reductions in allowable ROR to 9.99% - 11% 
from the previous 13.5 - 15% range. Clearly 
this may reduce system reliability to some 
degree.  
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Assuming that there existed a market and 
regulatory environment that could 
accommodate new entrants in generation, 
this would  increase competition, putting 
downward pressure on tariff rates. However , 
it must be pointed out that such an 
environment would entail unbundling the 
incumbent firms, and separating generation 
from transmission & distribution, as our model 
shows that this  would reinforce competition.  
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This unbundling process would have to be 
supplemented by appropriate regulatory 
restructuring Ð that is regulating the two 
distribution network natural monopolies 
(DNOs). We p ropose that ROR would be an 
inappropriate regulatory tool in such a 
scenario, as the DNOs would be in both a 
monopsony (the only buyer of electricity 
from generators) and monopoly (the only 

seller of electricity to end -users) position, 
allowing it to raise  tariffs to phenomenal 
levels, seeking abnormal profits. We suggest 
that a well -structured price -cap regulatory 
tool is employed  based on DNO X -
inefficiencies. The inefficiencies can be 
benchmarked periodically against a range 
of comparator DNOs. Since Hon g Kong only 
has two DNOs, it would be advisable to 
compare their inefficiencies (if any) with 
those of regional comparators such as South 
Korea, Singapore, Thailand & Taiwan, with 
the assumption that those DNOs have similar 
operating environments and cost structures.  
 
Price cap regulation would ensure fair tariff 
rates, but not necessarily quality and service 
reliability. This is because when prices are 
capped, profits can be increased only 
through cost reductions. But cost reductions 
can come about by eit her becoming more 
efficient, or , by reducing quality reinforcing 
investments which tend to raise costs. The 
latter harms system reliability. We therefore 
suggest, as depicted in the model above, 
that such a regulatory transition should 
incorporate quality benchmarking, for 
example, in the form of number and duration 
of outages per year, with associated 
penalties/rewards imposed on the DNOs.   
 
Finally, the [Price -Cap Regulation !  
Goldplating ] relationship is proposed to be 
negative, ensuring that the pursui t of 
overcapacity would no longer be an 
incentive for firms, at least in the distribution 
arm of the industry.  
 
The unbundling process would also require 
the creation of a transparent and well 
functioning wholesale market such that the 
DNOs purchase elect ricity from the most 
competitive generators, which can ensure 
sufficient capacity generation as well as a 
transparent pricing structure for tariffs 
thereafter.  
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New entrants would require sufficiently high 
levels of ROR in order to have the incentive 
to invest in generation capacity  and take 
part in a newly competitive platform. This 
leads us to the main flaw of the current SOC 
regulatory design in that it reduces ROR in an 
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attempt to minimize excess capacit y & 
goldplating, whereas , the incumbents clearly 
have an incentive to goldplate as ROR is 
inherently linked to the firmsÕ cost of capital. 
The greater the firms incur costs, the more 
profits allowable. Then, due to no restrictions 
on tariffs, the increased  cost of capita l can 
be passed on to consumers  in the guise of 
making the age -old argument that excessive 
investments translate directly to high system 
quality/reliability.  

The new SOC agreement between the HK 
Government and the two incumbents clearly 
inc orporates a Òdeduction of Excess 
Capacity Adjustment,Ó meaning that any 
excess capacity will be deducted from the 
ROR allowable. This may reduce the 
incentive to overinvest. However this does 
not seem to address the non -capacity 
related capital costs that could be raised by 
incumbents in order to reap higher profits.  

It is unclear how the current SOC is to bring 
about the governmentÕs aspirations of new 
investment and competition in generation, 
as the current ROR , as well as incentive 
structure , is not cond ucive to this end. This 
dilemma can be captured in Figure 3.1 
above by the dashed link [ROR !  New 
Entrants]. 
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The main issue that needs to be considered 
by the HK Government before any new 
market designs and regulatory paradigms 
are pursued, is to answer whether or not the 
costs of introducing competition in 
generation outweigh the benefits.  
 
The costs of introdu cing such competition 
would be encompassed by time and 
resources required for :  

(i) unbundling process of distribution 
from generation;  

(ii) designing a price -cap regulatory 
framework for the distribution 
natural monopolies to limit 
excessive access charges to 
gene rators;  

(iii) incorporating  some sort of quality -
incorporated benchmarking to 

ensure system reliability (e.g. 
penalty/reward scheme for 
number/duration of outages per 
year);  

(iv) increased regulatory burden for 
the government;  

(v) designing a wholesale market for 
electri city;  

(vi) and, the costs to HEH and CLP of 
unbundling and facing new 
competition, undermining their 
current duopolistic comfort.  

 
The potential benefits may include : 

(i) lower tariffs for consumers ; 
(ii) increased efficiency without 

resorting to goldplating;  
(iii) the opportunity for a greater 

portion of electricity sourced from 
rene wable energy and the 
associated environmental 
benefits;  

(iv) less threat of  supply shortages in 
the future  due to a more diverse 
generation mix.  
 

These are only some of a more exhaustive list 
of costs/benefits associated with pursuing 
such a setting, and stakeholders will need to 
consider and scrutinize these at great length 
in order to avoid an inefficient allocation of 
resources merely for the sak e of competitive 
generation.  
 

C.5,R40240F,$*),E19$4>&?,(@(G,
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It is necessary for the regulators to determine 
an optimal ROR, such that system reliability is 
maintained, while simultaneously providing 
sufficient profit margin incentives to attract 
new inve stors into generation.   
 
Finding such an ROR is better executed by 
the simulation of a system dynamics model, 
similar to that of Figure 3.1. This would require 
a detailed study of the interrelationships of all 
variables concerned, and accurate data 
from H EH, CLP and the HK Government. The 
benefits of such simulations is that a range of 
suggested ROR figures can be established by 
running the model under a variety of 
scenario assumptions  without having to 
forego realism. This is suggested as further 
research  to this paper.  
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Key critiques of  the new SOC agree that the 
newly devised ROR is both too low to attract  
new entrants into generation, and  too low 
for incumbents to raise investment . This may 
ultimately even reduce system reliability in 
Hong Kong.  An optimal ROR needs to be 
established such that it both maintains 
investment from incumbents and attracts 
new investment from generators, with the 
focal point being  renewables. The Hong 
Kong market may be too small to 
accommodate more generators, unless 
social benefits outweigh costs through 
environmental considerations (renewable 
generation leading to emission reductions) 
as well as tariff reductions  (increased 
consumer surplus and reduced energy 
poverty) . That is, it may not be worth 
disturbing the current structure to attract 
investors to merely build another coal power 
plant.  
 
If such a scenario were to be pursued,  a new  
framework of regulation (p rice -c ap) would 
need to be designed  and im plemented  by 
the HK Government . In this endeavor the 
government would need to unbundle the 
incumbent firms (separating generation fro m 
distribution), and accommodate a  
wholesale market for electricity. At such 
scale of regulation, the government may be 
bet ter off giving authority to a new 
independent regulatory agency who can 
effectively fulfill its duties while curbing the 
potential for regulatory capture (corruption).     
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