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Australia

Prior to the liberalisation process, the supply of electricity in Australia was provided by vertically integrated,
state-owned utilities meeting customer demands of individual states and territories.

The liberalisation process in Australia started in the mid-1980s in response to emerging concerns about
the inefficiency of the state-owned electricity industry; the response, at that time, was to introduce some
reforms at state level with the objective of strengthening the management and control arrangements for the
electricity industry. Then in the early 1990s, the emerging neo-liberal ideology and globalisation process
created an enormous pressure on the Australian electricity industry — and in other state controlled sectors
— to undertake more radical reforms. The reform of the electricity industry became an integral part of the
main reform program introduced by the Australian government; and as part of it, several agreements were
reached between various state governments in Australia to reform their electricity industries. The main
objective of this reform was to increase competition in the industry and provide greater choice for
end-use electricity consumers.

Even though the federal government has taken a large stake in power sector regulation, the electricity
market is still regulated through a combination of state and federal legislation. To ensure proper
coordination among different governmental levels, the sector is steered by the Council of Australian
Governments' (COAG) which provides the ground for political agreements between the different
stakeholders.

A key part of the reform in the electricity industry came with development of the National Electricity Market
(NEM) in 1998, which comprised New South Wales, Victoria, Australian Capital Territory, Queensland and
South Australia (and included Tasmania in 2005). The establishment of the NEM was the result of
extensive consultation and collaboration between the states and the electricity industry. The reforms also
included the unbundling of the vertically integrated state-owned electricity authorities into separate
generation, transmission, distribution and retail sales sectors in each State.

The Australian Energy Market Operator (AEMO) is responsible for aggregating and dispatching supply to
meet demand in the NEM in the lowest cost manner available. In addition to the electricity market, AEMO
runs the gas market in Australia. AEMO was created with the objective of strengthening the national
character of energy market governance by drawing together under one operational framework the
responsibility for electricity and gas market functions, NEM system operations and national transmission
planning.

Retail competition was introduced in 2003 in the states of Victoria, New South Wales, Queensland and
South Australia, and regulated at state level. Currently, all states in Australia, (except Victoria, South
Australia and New South Wales) apply some form of retail price regulation for electricity supplied under a
standard retail contract, applying either a building block approach (bottom-up process) or a benchmark of
retail cost index. Australian governments agreed to review the continued use of retail price regulation and
to remove it if “effective competition” can be demonstrated. The Australian Energy Market Commission
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(AEMC) continuously assesses the effectiveness of retail competition in each state; however, state and
territory governments make the final decisions on this matter.

Since the implementation of the NEM, wholesale prices have been in the range of 20 to 60 AU$/MWh (at
real prices from January 1998). From the analysis performed, it appears that the NEM provides cost
reflective prices in electricity markets (gas prices and carbon scheme) and this is consistent with the
expected outcome of the reform process undertaken by the country. At retail level, the trend in prices
shows a significant increase over the past five years with network costs being the key price driver, followed
by the introduction of green policies (carbon price and renewable energy promotion) — both of them
regulated activities.

In terms of operational efficiency, considering that competition provides, in theory, strong incentives to
operational efficiency across market participants and the fact that the NEM is reaching good level of
competition at the wholesale and retail markets, means that operational efficiency should have improved.

Currently, the retail sector in the NEM remains fairly competitive; three retailers — AGL Energy, Origin
Energy and Energy Australia — jointly supplied 77% of small electricity customers in southern and eastern
Australia in 2012—13. The existence of a contestable market provided small private retailers (mostly new
entrants) the possibility of gaining market share during 2012-2013. This is in line with the objective of the
power sector reform in providing customer choice. However, the retail competition has not led to increased
customer satisfaction and their complaints have been increasing.

In terms of system reliability, it is observed that the liberalisation process did not have an impact on the
overall reliability of the system.

From our review, there appears to be a general consensus in Australia across federal and state
governments that while a good level of competition has been achieved, this should be further pursued and
improved; this is particularly important for gentailers®, as they have the possibility of exercising market
power. It has also been agreed that the liberalisation process needs to be carefully considered and barriers
removed as long as there is an agreement on the benefits for the society in pursuing further market
development.

At wholesale level, the NEM shows good level of competition and, while adjustments are required to
mitigate market power of some market players (mainly fine tuning, from improvements in the transmission
grid for bottleneck prevention to regulatory changes for ensuring barriers are not raised in market
competition), we can conclude the objective of the reform process has been achieved. At retail level, we
can reach to the same conclusion in Victoria, South Australia and New South Wales, and to a reasonable
extent in Queensland and Australian Capital Territory. Tasmania is still lagging to achieve a competitive
environment at retail level but it is important to highlight that Tasmania was the last state to join the NEM
therefore, it lags on below the learning curve compared the rest of the states.

Despite the initial unbundling of generation, transmission, distribution and retail activities, the NEM is
currently observing a process of vertical integration between generation and retail activities. This could be
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seen as a contradiction within the market design: unbundling was implemented to promote competition, but
the market rules have allowed generators and retailers to re-bundle. While there is a natural economic
incentive for this (allowing generators and retailers to hedge risks), the process can easily lead to a raising
in barriers for competition, allowing the gentailers to exercise market power and prevent new entrants into
the market. In fact, the regulator has noted a number of cases in which market power has been exercised,
though this has not been observed on a continuous basis. The different government bodies (regulators and
competition authorities) will need to maintain a strict monitoring on gentailers activities to prevent these
companies exercising market power.

Singapore

Prior to 1995, the Public Utilities Board (PUB) owned and managed power generation, distribution and
retailing. This structure served Singapore adequately for three decades.

In 1995, the government of Singapore introduced the first reform of the electricity industry when it
corporatized the electricity undertakings of the PUB. The main objective of the reform was to gradually
introduce competition in electricity generation and retail so that Singapore would have an
electricity market that allows market forces rather than central planning to drive investment,
production and pricing decisions.’

Consistent with the government policy, the liberalisation process was gradually introduced. A key
milestone took place in 2003 when the National Electricity Market of Singapore (NEMS) was formed under
a new legal and regulatory framework by the Energy Market Authority (EMA) and the Energy Market
Company Pte Ltd (EMC). The NEMS handles the purchase and sale of electricity, serving as a trading
platform for electricity.

In 2004, the EMA imposed “vesting contracts” (special financial c:ontrac:ts)4 on the three largest generators
(Senoko Energy, PowerSeraya and Tuas Power Generation) as a condition of their electricity licences. The
vesting contracts were designed to reduce the market power of the large players with pricing provisions
intended to reflect the economics of new generation plant. The vesting contract level allocated to each
generator diminishes as the market power of that generator is reduced. Vesting contracts are still in place,
although EMA has recently determined to lower the vesting contract level from the current 40% of the total
demand to 30% for first-half 2015 and 25% for second-half 2015 and 20% for 2016°.

In addition, EMA has been gradually introducing further contestability to the retail market by reducing the
eligibility threshold of non-residential users. However, household customers are still non-contestable and
remain on the regulated tariff.

. 343401
Ul Overview of Electricity Markets in Overseas Jurisdictions



Mott MacDonald

EMA is also promoting the introduction of a Demand Response Programme (DRP) to enhance competition
in the wholesale electricity market. The DRP will allow customers with flexible electricity demand to
voluntarily reduce their demand, in exchange for a reduction in the electricity prices as a result of their
actions.

Also, EMA together with the Singapore Exchange (SGX) was preparing to launch the first electricity
derivative (future) market in Asia by the end of 2014. This market was finally launched on 1 April 2015 and
the product to be traded is the Uniform Singapore Energy Price® (USEP) Quarterly Base Load Electricity
Futures. The objective of the electricity futures market is to provide market participants with a tool to
manage their risk exposures and prevent the need of vertical integration between generators and retailers.
Potential new participants to the electricity market can also use the futures market to back fixed price
contracts for consumers with an appetite for low risk electricity price contracts.

Changes in the generation mix (replacing more expensive oil with comparatively more economical natural
gas) driven by market competition, combined with stable LNG prices in the region, have helped to exert
downward pressure on wholesale electricity prices in Singapore; thus, enabling contestable consumers to
purchase more competitive retail packages. Therefore, the government strategy of developing wholesale
competition together with further reliance on natural gas as a source to maintain industrial competitiveness
appears to be paying off.

Electricity tariffs for non-contestable consumers are regulated by the EMA and are updated quarterly to
reflect changes in the cost of power generation. Considering that regulated prices follow the trends in
wholesale prices, non-contestable consumers have also benefitted from competition. In addition, they have
also benefited from lower grid charges (in both nominal and real terms) for which we can consider the
government has made reasonable efforts to promote efficiency in regulated activities.

Considering that competition, in theory, provides strong incentives for operational efficiency across market
participants, the fact that the NEMS is reaching good level of competition at the wholesale and retail
markets means that operational efficiency should have improved.

The introduction of contestability at retail level has brought significant changes to the market shares of
retailers companies over the last decade; while the retail market is served by six retailers as in 2003, their
market share has changed quite substantially (at least in terms of electricity sales). Despite the lack of
information to develop a more detailed analysis, this trend in customer choices appears to show that
market forces are driving customers decisions, in line with the objectives of the government for the
liberalisation of the power sector.

Finally, in terms of system reliability, the fact that Singapore was able to improve reliability levels in its grid
leads us to infer that the development of competition and efficiency at retail and wholesale markets has not
affected the reliability of the grid.

The reform process in Singapore is in the process of moving towards full retail market liberalisation (EMA
has recently taken decisive steps in the retail market to reduce the eligibility threshold level allowing retail
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companies to access an increasing amount of customers); and, the government is working on introducing
further tools in an effort to increase competitive behaviour of market participants.

The reform program introduced by the government is largely achieving its objective, as the market reforms
have introduced enough incentives for market participants to invest in more efficient forms of power
generation (increasing the share of natural gas combined-cycle gas turbine (CCGT) and replacing
expensive diesel / oil generation). This change in the generation profile affected prices at wholesale and
retail levels providing end customers a share on the improvements in efficiency.

Retail competition has changed the market share of retail companies which would imply that customers are
benefitting from better commercial offers (either in terms of cheaper energy and/or better services).
However, the contestable market is an area in which EMA needs to improve monitoring activities (or at
least to make more transparent the monitoring results) in order to understand whether customers have
enough information to maximise the benefits of retail competition. It should be noted that full contestability
to all retail customers has not yet completed and vesting contracts are still in place, reflecting the possible
risk in the market reform.

A key issue in the Singapore electricity sector is the lack of public available information over the
contestable market. Currently, EMA does not provide analysis, information or monitoring activities on
commercial offers of retailers for contestable consumers; there are also no price comparison tools for
customers as observed in other countries. Additionally, while there appears to be a certain level of
vertically integration between generators and retails, we were not able to find out any analysis or
monitoring of the potential threat of this activity on new entrants and market competition.

United Kingdom

Prior to the reform, all power generation plus the transmission grid in England and Wales were run by the
Central Electricity Generating Board (CEGB). Distribution and supply were integrated activities undertaken
by 12 regional Electricity Supply Boards who had monopoly status and provided a supply to all consumers
in their own geographical areas. All utilities were publicly owned and run.

The approach to electricity sector reform in the UK, albeit broadly consistent, was undertaken slightly
differently in Scotland, Northern Ireland and in England and Wales, reflecting the pre-existing industry
structure (and the strength of regional lobbies). The overall approach was driven by the Conservative
Government which was pursuing an agenda of widespread privatisation and reform throughout all utility
sectors. One of the main philosophical drivers was the belief that competition between privately-
owned, profit-driven organisations would drive down costs and increase the efficiency of the utility
sectors, as well as relieving some pressure on the State treasury.

The Electricity Act 1989, primary legislation which applied to the whole of Great Britain (Scotland, England
and Wales), restructured the industry, provided for its privatisation, introduced wholesale and retail
competition and established a new independent regulatory body to oversee the industry throughout GB.
The Act clearly defined the separate roles of policy maker, regulator and service providers.
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Under the Act, the CEGB in England and Wales was broken up. The thermal generation assets were split
into two generation companies, PowerGen and National Power, which were corporatised and floated. The
nuclear assets were vested in a new public company, Nuclear Electric, which together with the Scottish
nuclear assets was floated as British Energy several years later. The 12 regional Electricity Supply Boards
were also corporatised and privatised as Regional Electricity Companies (RECs).

In 1990, the Electricity Pool was established, which provided a compulsory spot market for wholesale
electricity and set a half hourly market price which paid all generators the marginal price, thereby low cost
generation made potentially excessive profits. In 2001, the Pool was abolished and replaced by a
wholesale market in which generators and suppliers were free to strike bilateral contracts for physical
delivery of wholesale electricity. It was thought that bilateral contracts would be struck closer to cost rather
than marginal price, reducing the excessive profit for low cost generation.

Retail competition was introduced gradually, with largest customers (consuming >1MW) being eligible for
competitive supply first and the consumption limit on eligibility being reduced in stages. From 1990
consumers over TMW had access to competitive supply; in 1994, consumers over 100kW and between
1998 and 2000 all retail consumers became eligible.

With over 60% of the customers having never switched supplier, there are widespread concerns that the
retail market is uncompetitive, and the Office of Gas and Electricity Markets (Ofgem), the sectors regulator,
has referred the sector to the Competition in Markets Authority (CMA) for an investigation, following
Ofgem’s 2014 ‘State of the Market Assessment’ report. The CMA will investigate which areas of the market
are not functioning and will report on findings over the course of 2015.

In 2013 the government introduced the Energy Act 2013, which implements major changes under the
Electricity Market Reform (EMR) programme. The main aspects of the reform are the Contracts for
Difference (CfD) and the Capacity Market, which effectively turns the government into a central energy and
capacity procurer, with the energy market playing a much reduced role. The GfD, which gives a close to
fixed price of energy for low carbon generators, is being implemented to spur investment in renewable and
nuclear capacity in order to achieve renewable and carbon emissions reduction targets. The capacity
market will pay existing and new firm generation capacity and demand side response in order to ensure
medium and long term capacity adequacy.

In the initial form of the liberalised wholesale market, only three generating companies existed. The
concentration of generating assets in a small number of companies suppressed competition. As of May
2014 the Big 6 companies together own just over half the current installed generating capacity, with the
remaining capacity own by independents and other international companies, a significant amount of which
is renewable capacity. The retail market has seen much less significant changes than the wholesale
market. There have been no major shifts in market shares between companies, but there has been a small
but significant gain of market share by smaller suppliers since January 2013.

Electricity prices, in both the wholesale and retail markets, have increased since the early 2000’s. These
increases are attributable to gas price increases and the introduction of carbon pricing and green policies.
It is likely that electricity prices would have increased without liberalisation as the underlying generation
costs have increased.
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As the wholesale market is considered to be competitive, we would expect that there would be strong
incentives to improve the operational efficiency of the market. However, Ofgem reported in 2014’ that
competition in the retail market is weak due to market segmentation and possible tacit co-ordination
between incumbent suppliers. Therefore, we cannot guarantee that operational efficiency at the retail
market is maximised.

United States

California

At the beginning of the 1990’s, California was in the middle of a major state-wide recession, with high
unemployment rates and companies being pushed away to other states due to high electricity prices. In
1995, because of expensive investments in nuclear power and high-priced contracts for power, California
consumers paid the highest rates in the western continental United States (the average rate of about 99
USD/MWh)s. The state's governor believed that a new market system would lower prices by
encouraging competition among existing and new wholesale and retail suppliers and by reducing
regulation.®

The reforms required the utilities to become transmission and distribution companies, divesting themselves
of generators, with the divested generators only able to sell power to a state-managed power exchange.
The grid would be operated by an Independent System Operator (ISO). The distribution companies
retained retail responsibilities but retail competition was part of the reform process as well. Under the
reform arrangements, the supply-side of the market was largely deregulated while the retail market was
strongly regulated during the transitional stages of the reforms by the California Public Utilities Commission
(CPUC) putting in place controls on retail prices.

In 2000/2001, there was a sustained period of high and volatile electricity prices at wholesale level that
was not reflected on retail tariffs due to caps on tariffs. As a consequence, a major utility (Pacific Gas and
Electric) went bankrupt and rolling blackouts resulted. Multiple factors contributed to the system failures,
including a drought that reduced the level of hydroelectric power available to serve customers, unexpected
outages at nuclear power plants, high natural gas prices, and strong demand for power. A further factor
was California’s heavy reliance on short-term markets which made it vulnerable to market manipulation.

As a consequence of the crisis, further reforms in the Californian power market were put on hold.
Transitional arrangements were implemented with the Department of Water Resources (DWR) signing
several Power Purchase Agreements (PPAs) to procure electricity for the utilities. In 2003, the utilities
resumed some procurement of power for their customers and the DWR reduced the cost of the long-term
contracts through renegotiation. Further to this, market developments in California over the past years
were aimed to improve the deployment of renewable energy sources, which is an indirect way of
introducing competition at wholesale and retail levels without changing the current market structure.

https://www.ofgem.gov.uk/ofgem-

publications/86804/assessmentdocumentpublished.pdf
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Considering that wholesale prices were at a low level during the first years of the pool market in California,
excluding the crisis period — between mid-2000 to mid-2001 — the effects of the reform had virtually no
impact in lowering electricity price. At retail level, the objectives of the reform were not met and retail
consumers have not yet observed a general decrease in prices.

The fact that about one third of total generation (i.e. utility owned generation) is not participating in the
market but follows a regulatory review process and that there is no retail competition, implies that the
effects of the reform process had a limited impact in the overall enhancement of operational efficiency.

The analysis of the power system reliability performance indicators provides no evidence to consider that
the liberalisation process produced a structural break on reliability of electricity supply to customers.
However, during the 2000/2001 crises, the electricity system did experience rolling blackouts due to tight
supply, strong demand, market manipulation, etc.

California has been operating a hybrid combination of regulated / non-regulated market for 16 years; while
the wholesale electricity market behaves competitively, the retail market continues to be fully regulated
under direct control of CPUC and we have found no indications at the time of preparing this report that the
Government has plans to introduce further competition at retail level.

Based on this, the preliminary condition required to foster competition at retail level would be to reach a
political consensus in California that promoting retail competition would be beneficial for the society.
Nonetheless, we were not able to find any indication that California has the political will (or that it is being
currently analysed) to foster further liberalisation measures than the ones already implemented.

PJM

PJM Interconnection, founded in 1927, administers competitive wholesale markets across 13 states and
the District of Columbia. PJM is the Regional Transmission Operator (RTO) and is regulated by the
Federal Energy Regulatory Commission (FERC). FERC (Order 2000) established goals and principles for
RTO market design. Among these goals are: eliminating discriminatory access to competitively priced
electricity, encouraging new suppliers’ entry into the market, promoting efficient and reliable operations,
and fostering economically efficient investment in generation and transmission facilities.

PJM introduced an energy spot market in 1998 and daily and monthly capacity markets in 1999. It
implemented a day-ahead energy market'® in 2000 and a revised capacity market'' in 2007. There are
also a synchronized reserve market and a day-ahead scheduling reserve market. The 2007 capacity
market is based on PJM’s Reliability Pricing Model (RPM) which provides long-term price signals,
consistent with the PJM’s Regional Transmission Expansion Planning process, for supply-side capacity
resources and demand-side capacity obligations.
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PJM, as a very mature market, has a wide range of instruments to provide competitive incentives to market
participants; in this sense, there are no (to our knowledge) current plans to introduce further markets or
instruments to further promote competition in PJM. Nonetheless, the dynamic nature of power markets and
specifically in the PJM area — where the size of the market is enlarging — require constant fine-tuning of the
markets in order to ensure they continue to provide competitive outcomes in the future. In this sense, even
though PJM has reached its intended results, small regulatory improvements across the different markets
can keep improving market outcomes, achieving greater cost effective services to its consumers.

Implementing those changes in market regulation requires work and coordination among PJM Board,
stakeholders and the FERC. PJM operates on an independent basis, and has introduced small changes in
market rules and regulation in order to enhance competitive results. The conditions that allow PJM to
operate in competitive basis are:
The existence of FERC as regulatory body;
The existence of PJM acting as Independent System Operator (operate the assets but do not
exercise ownership on them);
Unbundled market participants;
Low regional congestion problems (even though local congestion problem exists and may
create room to provide incentive for exercising market power by some market participants);
Continuous monitoring process, tests and procedures that allows mitigating the exercise of
market power by stakeholders; and
The availability of proper amount of information to ensure market transparency

Texas

Prior to reforms which came in to force at the retail level in 2002, the electric industry in Texas consisted of
a mixture of investor-owned utilities, generation and transmission cooperatives, distribution cooperatives,
river authorities, and municipally owned utilities. Generating plants owned by non-utilities produced
approximately 10% of the consumption.

Liberalisation of the electricity market came into force in 2002 with industrial and political support for
reforms. In its scope of competition report in 1999, the Public Utility Commission of Texas (PUCT)
recognised that regulated utilities were overearning due to declining costs for utilities and stable prices.
Plans to de-regulate the sector were announced in 1999 with the expressed intention of bringing down the
costs of electricity for consumers.

A key component of the Texas deregulation system was the setting up of a Regional Transmission
Operator (a role assigned to the State agency called the Electric Reliability Council of Texas (ERCOT)) to
ensure open access to the transmission system. ERCOT also administers the competitive wholesale (day-
ahead and real-time) market, ancillary service market and the retail market.

Wholesale electricity prices in the ERCOT are driven by gas price and local climate conditions.
Increasingly, wind availability will become a significant driver of electricity price as wind capacity continues
to increase. While wholesale prices increased (in real terms) in the period between 2002 and 2008, they
decreased subsequently and the prices in 2013 are about the same level of those observed at market

. 343401
IX Overview of Electricity Markets in Overseas Jurisdictions



Mott MacDonald

liberalisation in 2002. While prices have not decreased from 2002 — following the objectives of the
liberalisation process — they reflect marginal generation costs and follow the trend of natural gas prices.

A similar trend could be observed in retail prices. While the retail electricity price increases show de-
regulation of the retail market did not meet the stated intentions of reducing the electricity price, it appears
to be clear that prices reflect the market conditions affecting the power sector.

Considering that competition, in theory, provides strong incentives for operational efficiency across market
participants and that the information analysed shows that both wholesale and retail markets in ERCOT
performed competitively, then the operational efficiency should have improved in both markets.

Market liberalisation has increased customer choices in Texas and customers have been actively
searching for better commercial opportunities. More recently, switching rates started to decline and,
according to the information analysed, this may be caused by retail markets reaching high maturity levels.

In terms of system reliability, the analysis of power system performance provides no evidence to consider
that the liberalisation process produced a structural break on reliability of electricity supply to customers.
However, there is concern currently about the long term generation supply adequacy as power prices are
not high enough to spur investment in new generation. A number of reforms, such as the Operating
Reserve Demand Curve (ORDC), which artificially increases electricity prices when operating reserves
drop, and easing of electricity price caps, are currently being implemented.

Texas is one of the most active regions of those reviewed in this study in terms of introducing further tools
to promote market development. ERCOT and PUCT have followed the guidelines for market development
provided years ago which shows that there is political willingness in the State to pursue effective
development of competition in the power sector.

The degree of vertical integration between generators and retailers in the Texan market is unclear as the
market monitoring activities appear to consider only specific sections of the market (i.e. retail and
generation) and do not consider the market as a whole. Such vertical integration can lead to a reduction in
market liquidity and competition (in retail and/or generation) where vertically integrated utilities with market
power have the possibility of raising economic barriers to the entry.

Lessons for Hong Kong

Introducing competition in the electricity markets in the jurisdictions under the study had mixed outcomes,
with some of them not meeting their intended objectives at the time of liberalisation.

Where markets have reached a reasonable level of competition, we observed that market prices follow the
fundamentals of power sector. However, this does not necessarily mean that competition will decrease
electricity prices per se for end customers as there are many factors affecting the final price of electricity
(including the market structure before the liberalisation). In fact, electricity tariffs in the jurisdictions under
study have mostly been on the rising trend, due to, e.g. the rising fuel prices and network costs, costs
driven by green measures, etc.
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A general consensus among the society has been a key ingredient for the introduction of liberalisation
reforms on the countries under analysis. It provided the institutions with the necessary mandate and power
to introduce the required changes in the existent structures. In Hong Kong, the government has been
studying the possibility of introducing competition in the power market trying to determine the extent of
benefits and implications from liberalisation processes across the world. However, the special
characteristics of Hong Kong and its power sector require that the decision process must be carefully
evaluated and the public’s aspirations duly considered before introducing any type of reform.

To develop a power market requires the existence of a “critical mass” of companies to ensure enough
liquidity in the market; certainly, this cannot be guaranteed with only CLP and HEC participating in the
market. One potential alternative would be to allow Mainland China companies to act as market
participants in the wholesale market; however, this will require cooperation and coordination at government
level between Mainland China and the Hong Kong Special Administrative Region. A detailed study should
be conducted to ascertain that such arrangement would not bring unacceptable negative impact to the
overall electricity supply reliability in Hong Kong.

The Singapore case presents many similarities to the case in Hong Kong, in terms of geographical space
limitations, high reliability requirements to the system, vertically integrated utility prior to the reform.
However, in Singapore, the utility was state owned before unbundling and liberalisation process, whereas
in Hong Kong the two utilities are privately owned. Any reforms to introduce a competitive market would
need to respect these companies’ rights given by law.

As in the case of the early reforms in the UK, market power would need to be considered in Hong Kong
due to the existence of just two utilities. Regulators would need to consider requirements to unbundle
existing utilities in order to develop a competitive wholesale market; such unbundling should have to be
made in accordance with the law in Hong Kong and in respect of the private property of the existing
utilities.

PJM has developed a successful competitive wholesale market because of a number of conditions that
have been satisfied. So far, Hong Kong has the Environment Bureau with regulatory and monitoring power
on the two electricity supply companies operating in Hong Kong under the Scheme of Control Agreements.
All the rest of the conditions appear not to be currently available; those of particular importance are:
The inexistence of third party access to the grid (including all secondary regulation);
The fact that only two market participants exists today (which would require forcing the
unbundling of these companies to promote competition);
Limited interconnection capacity between Hong Kong and Mainland China (if this is required to
boost competition at wholesale level and if Mainland China is considered an appropriate
source of supply); and
The issue of enough interconnection capacity between the two existing systems as one of the
preconditions for market development, in order to ensure price signals are not distorted by
congestion issues.
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