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EXECUTIVE SUMMARY

This Executive Summary condenses more than 460 pages of detailed analysis and economic
modelling into a digestible brief. We consider the material available in this summary and the
main report can be used to develop easily communicated messages for APEC members to
promote further structural reform. We aso hope the Executive Summary will entice officials
to read the more detailed analyses, as they contain useful examples of structural reforms and
lessons on how to implement them effectively.

The study as a whole seeks to catalogue many of the substantial, tangible benefits for
consumers and for small and medium businesses arising from APEC members structural
reform efforts in recent years, focusing on the transport, energy and telecommunications
sectors. As well, economic modelling was undertaken to provide empirical estimates of
reform impacts in those sectors.

INFRASTRUCTURE AND STRUCTURAL REFORM

Structural reform in APEC economies refers to policy change related to ‘institutional
frameworks, regulations and government policy [designed] so that barriers to market-based
incentives, competition, regional economic integration and improved economic performance
areminimized'.

Infrastructure is a significant and quantitatively important determinant of growth and
development. Economies with fully open telecommunications and financial services sectors,
for example, grow up to 1.5 percentage points faster than other economies. Improving
destination infrastructure by a factor of 16% reduces transport costs by an amount equivalent
to a reduction of 6500 sea km or 1000km of overland travel. Better infrastructure also
contributes to better health outcomes, including key indicators in the Millennium
Development Goals.

While competition in domestic markets and openness to foreign investors might usually be
expected to lead to better quality services, the link is not straightforward in infrastructure
industries where the nature of an asset that is essential in service delivery can cause market
and competition failures.

Where this occurs, the asset or infrastructure industries have natural monopoly
characteristics. Their owners can seek to charge higher prices in the absence of competition
or they may not allow others to use the infrastructure (e.g., a gas pipeline or a telephone
cable) duct, at reasonable cost. Some infrastructure activities involve externalities (i.e., side
effects which are not priced) so that market price signals may not convey the accurate
information about the real cost and value of the activity to the economy as a whole. Noise and
air pollution are examples. Even where market competition can deliver efficient outcomes,
governments may distort efficiency by seeking to implement equity objectives.
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The best way to achieve good outcomes is not only to design better policy, but also to match
the most effective and least distorting policy instruments to the objectives being sought. Good
microeconomic policy also requires policy coherence. The APEC Leaders Agenda to
Implement Structural Reform is directed at exactly these issues.

PROGRESSTO DATE
Air transport

In air transport the initial instances of competition often occur in domestic markets through
the introduction of low cost carriers (LCCs). For example, in Koreafares fell by 20-30% as a
result of the entry of LCCs in 2006. The LCC share of the domestic market in Korea is now
25% and close to 30% on some routes.

Reform of international markets, which involve sovereign treaties as well as operating
airlines, moves more slowly than that in domestic markets, but there is a shift towards
liberalisation. For example, in 2006 Korea and China entered a more liberalised agreement
for routes between Korea and China's Shandong province. As a result, fares fell by an
average of more than 8% on these routes and traffic grew much faster (by a factor of 2)
compared to other routes between the two economies.

Other studies rank economies according to their degree of liberalisation in international
markets. An economy moving from the bottom quarter of the ranking to the top quarter
would see substantial benefits. Such a move would see traffic volumes between economies
linked by direct air services increase by about 30%. Signing Open Skies agreements has
lowered air cargo freight rates by 8%.

Regulations remaining in APEC economies, particularly in international markets, maintain
barriers to the entry of new airlines. Econometric analysis undertaken for this project finds
that conversion to full openness in air transport would lead to an average reduction in
margins for all APEC economies of 15%. Exporters able to reap such benefits from more
competitive world aviation markets would be able to capture these reduced margins and pass
them on to consumers.

Rail transport

In rail transport the separation of track (below-the-rail) and train (above-the-rail) operations
and the introduction of competition between train operators provide significant benefits. Free
entry of new operators and the resulting dynamics of competition are critical for better
performance. One study found that free entry adds over three times as much to productivity
as separation.

The separation of track ownership and operations is increasingly common in APEC
economies, along with the specification of regimes that provide access for new competitors.
Financing challenges in relation to track investment, however, remain. Between 2001 and
2008 the annual average rate of productivity growth in the rail sector for APEC members was
3.5%. Thereis still room for improvement, since for non-APEC members, productivity grew
by 4.8% ayear over the same period.

Tenders to operate the Auckland urban rail system were called in 2002. The track was owned
and managed by a government enterprise. Traffic doubled between 2005 and 2010 under this
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competitive model. Services more than doubled between 2005 and 2009. Reliability aso
improved. In March 2005 only 77% of trains arrived on time. This figure exceeded 85% for
most of 2009. Over 5 years 21 of the 41 stations on the network were upgraded. There were
more services, higher frequencies, greater punctuality and better trains. Under this model, the
government continued to invest in the track. It aso subsidised fares on the grounds of rail’s
contribution to the reduction in road congestion. The subsidy was transparent. Modelling
suggests that this subsidy per passenger could be halved if further investment, including
electrification, adds to service quality and attracts more passengers.

The process of privatisation in the New Zealand rail system in 1993 also had a significant
effect on volumes and user satisfaction. Between 1994 and 1997 prices fell 7% per annum in
the bulk goods sector and by more than 4% per annum for export goods. Significant
improvements were found in customer satisfaction surveys, with recommendation rates
improving from just over 30% to nearly 80%. Issues remained however in relation to
investment in the rail track.

In Chile fares were 40% lower after the government-owned rail corporation divested its
southern operations. The track remained in the hands of the state organisation which provided
maintenance and facilities.

Road transport

Regulation of passenger and freight transport by road must juggle conflicting demands of
avoiding congestion, bringing home to users the costs of road use and damage created,
funding investment in the network, meeting safety targets and providing access to services.
The package of regulations that is created, however, may induce a market response that in
turn illustrates the opportunities available from better policy.

In Bangkok an opportunity was created for new entrants offering a differentiated passenger
transport service at unregulated prices. When they began in the mid 1980s, these new
services, or ‘vans, were illegal, but later many were licensed. The vans were smaller than
buses and charged higher prices but offered shorter and faster routes with guaranteed seats.
Although passengers were required to go to terminals rather than usual bus stops, by 2008
there were more than 6500 vans operating in Bangkok. They provided consumers with more
variety and wider access to services.

Freight rates fell by 20-30% when quotas on cross-border freight licences were removed
between Thailand and Laos in 2004.

For international road freight, as for trade more generaly as tariffs are lowered, greater
importance now attaches to infrastructure and other regulatory constraints, such as
arrangements for customs clearance.

Maritime transport
Shipping services markets are now regarded as largely competitive, but residual regulation of
maritime services remains in some economies. The emerging issue is access to port services —

in particular, access to ancillary services required to berth, load and unload.

Another common restriction in maritime services is that on cabotage rights. The Australian
approach has been not to remove the regulation. Rather, the manner of its implementation has
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been changed and greater flexibility is obtained through a permit system. Technological
improvements and rationalisation of staffing scales resulted in a downward trend in real
interstate non-bulk freight rates from the early 1980s. Regulatory changes sustained this
trend. Rates were 40% lower in 2005 compared to the start of the 1990s. The Australian
coastal fleet capacity was 60% lower in 2007 compared to 1999 but productivity more than
doubled as aresult of arise in capacity utilisation.

New econometric work undertaken in this study finds that a movement from the current
policy regime to full liberalisation for all APEC economies would on average reduce
maritime freight rates by about 20%. This saves real resources and provides benefits to
shippers and their customers.

Electricity

Regulatory reform in OECD economies has contributed to lower industrial electricity prices.
Competitive wholesale markets and retail competition also reduced prices significantly in the
United States of America: retail competition reduced prices by 5-10% for residentia
customers and by 5% for industrial customers.

Given the complexities involved, structural reforms that have taken place since 2004 in the
energy sector in APEC economies have mostly been incremental — there have been few ‘big
bang’ initiatives.

Russia is an exception. The extent of reform of the Russian electricity sector is remarkable.
There has been a complete transformation of the system to separation and a wholesale
market. The Californian experience of reform, where blackouts followed measures to
increase competition, has not been a deterrent in Russia, where the reforms have been
designed with lessons learned from earlier international experience.

The first stage of electricity reforms in Korea included the separation of generators from the
distribution company. Utilisation of capacity increased: planned outages of 25 days across
109 units of generators in 2000 dropped after restructuring to about 19 days across 117 units
in 2003. Productivity also increased through a substantial rise in the capacity utilisation rate
of coal-fired plants—from 75% in 1999 to 89% in 2003.

Econometric analysis in this report shows that further structural reforms in APEC electricity
markets would reduce prices and increase efficiency. In electricity markets:

e the introduction of competition through a third party access regime would be associated
with electricity prices being almost 5% lower than otherwise, on an indicative basis and
holding all other factors constant;

e the introduction of a wholesale electricity market would be associated with electricity
prices being about 7% |lower; and

e unbundling of generation from transmission would be associated with a fall in electricity
prices by more than 11%.

This study estimates that the combined effect of al three of these initiatives would be
electricity prices that are 23% lower than otherwise.
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Gas

In general, reforms in natural gas have been less extensive than in electricity. In part, thisis
because the scope for competition in natural gas production depends on the range of sources
of supply. A remarkable development in China began in 2005 with reform to the system for
pricing gas. Gas prices had been based on a cost-plus formula, but from 2005 they were
‘hooked’ to the prices of other sources of energy. This began to correct the problem of
pricing gas too low, which in 2009 had led to gas shortages.

Econometric analysis in this report identifies the effects that further structural reforms in
APEC gas markets would have on prices and efficiency. The introduction of retail
competition would be associated with gas prices being about 15% lower than otherwise, all
other things being constant. The unbundling of gas production/import from distribution
would lower gas prices by more than 23%.

Telecommunications

Telecommunications reform, which embraces information and communications technology
as well as traditional telephony, leads to productivity improvements. A contributor is the
greater use of the Internet for business transactions. Productivity improvements reduce costs
in supply chains and enable goods to move to market more quickly and more cheaply.

As of 2009 the majority of APEC economies have adopted full market entry liberalisation.
However, a common practice is to limit foreign investment from gaining dominant positions
in fixed-line operators. This is a mgor issue in current telecommunications regulatory
settings. As of 2009 all APEC economies have liberalised their mobile telecommunications
sectors. In most economies new licences are granted based on market-oriented approaches
unless limited by the availability of spectrum. APEC members have undertaken — as required
by their respective General Agreement on Trade in Services (GATS) treaty commitments — to
allocate spectrum in an objective, timely, transparent and non-discriminatory manner.

A liberalisation program began in Chinese Taipei in 1997, first in mobile then in fixed-line
services. The subsequent change in performance has been remarkable in comparison with its
APEC peers. Fixed-line penetration in Chinese Taipei exceeded that of Australiaand Japan in
1998 and of the USA in 2003: it peaked at 65% in 2005. It has since been falling, as in many
economies. Mobile penetration in Chinese Taipei exceeds 100%. Broadband penetration is at
the same level as these comparator economies.

Fixed-line development in Viet Nam is outstanding when compared with other APEC
economies with similar levels of economic/telecommunications development. Prior to 2003
Viet Nam had a similar level of fixed-line penetration as Indonesia and the Philippines of
around 5%. Yet starting from 2003, access jumped. In fixed-line availability, Viet Nam is
now at 35% and mobile penetration is a 80%. Monthly subscription charges for mobile
services had falen to zero by 2004, compared to $US17 in 1999. Structura reform efforts
contributed to this outcome, including the establishment of the universal service fund.

The introduction of competition into the mobile sector in PNG has led to universal coverage,
following a rise of 700% in the number of mobile subscribers since mid 2007. Charges have
fallen by 11% in the peak times for domestic calls and 51% in off-peak periods. In an
economy like PNG with such a difficult terrain, the benefits cannot be underestimated. Social
interaction, such as the rate of response to medical emergencies, is better, mobile banking
initiatives are underway and market pricing information is more readily available.
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THE NEXT STEPSAND THEIR EFFECTS

What are ‘the next steps’ to achieve greater benefits still? A common theme for all sectorsis
the introduction of more competition:

e air transport — through a range of reforms to air services agreements, to entry conditions
for domestic and foreign carriers, and ownership;

e maritime transport — by the dismantling of remaining entry restrictions, quotas or cargo
sharing arrangements and the granting of domestic-vessel treatment to foreign-owned
carrierslocated domestically;

e rail transport — through free entry in freight operations in those economies that do not have
them;

e electricity and gas — by providing third party access, unbundling, wholesale prices set
through market arrangements and/or retail competition in economies that have not
implemented them; and

e telecommunications — through the removal of remaining foreign equity limits.

A package of reforms based on the measures outlined above would have a significant effect.
Across the whole APEC region, USD175 billion a year in additional real income (in 2004
dollars) could be generated relative to what would have accrued had these reforms not
occurred. Thisis asnapshot of the gains projected after a 10-year adjustment period.

The reforms can be trandated into productivity effects, and the estimated first round impacts
of these reforms suggest that they could lead to weighted average productivity improvements
in the range of 2-14% across the transport, energy and telecommunications sectors. The
largest productivity gains (above 10%) would occur in Indonesia; Malaysia; Mexico; the
Philippines, Chinese Taipei; and Viet Nam.

There is no compelling reason for an APEC economy to wait for others to start. In all
economies an overwhelming proportion of these gains come from reforms domestically,
rather than reforms in other economies. Of course, the gains from joint reforms are also
considerable.

APEC-wide, the projected gains from these structural reforms are almost twice as big as the
gains from further liberalisation of merchandise trade. Yet the sectors where the structural
reforms occur are less than a quarter of the size of those engaged in merchandise trade. When
structural reforms lead to lower real production costs, even by haf as much as is estimated
here, they create areturn to reform effort that is much greater than that from trade reforms.

These findings, therefore, vindicate APEC Leaders decision to move beyond a ‘border’
focused trade reform agenda to one that focuses on ‘behind the border’ issues. Y et along with
generating significant gains, structural reforms often require significant structural
adjustments. These must be managed carefully and sensitively and often take a considerable
transition period when implementing policy measures.

The essence of a productivity improvement is that an industry can produce more with less. To
ensure that efficiency gains are passed on to consumers, competition is required. Competition
also alows dynamic gains to be achieved as new ways of doing things are found and best
practice is transmitted more widely across market players.

Employment effects of greater efficiency are always a concern to policy makers. Modelling
work for this study indicates that sectors which show relatively high reductions in
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employment do so not as a result of their own productivity improvements but because the
domestic industries that use their services lose their position as other economies reform. In
the extreme cases, modelling indicates relative losses in unskilled employment in a particul ar
sector after 10 years can accumulate to upwards of 30%. But this modelling result needs to be
kept in perspective. Employment changes occur over time and can be addressed through
targeted structural assistance measures. Secondly, as long as an economy grows overall
employment will increase, so the modelling shows that structural reforms may require
significant relative shifts of labour across sectors over time. Thirdly, the model projects the
generation of higher real wages for all workers in all economies. Modelling and real world
examples demonstrate that displaced workers earn higher real wages in their new
occupations.

To reiterate, employment opportunities overall depend on the growth of an economy. Thus,
one of the best ways that APEC economies can guard against any adverse employment
effects of structural reform is to maintain healthy underlying rates of economic growth.
Structural reform itself makes a contribution to this goal, since it adds to productivity,
stimulates activity and increases the resilience of the economy, but prudent macroeconomic
management is also crucial.

A STRONGER AGENDA FOR APEC

This research shows the value of the APEC Leaders adoption of an agenda to implement
structural reform. It also reveals the importance of structural reform as providing strong
bridges behind the border to capture the full benefits of improving regional economic
integration. This study has found that:

e structural reform is challenging because it takes time amid the economic and political
complexitiesin all economies,

e structural reform can create winners and losers but yields more inclusive development
when it is carried out dynamically, with transitional measures and with other economic
reforms; and

e structural reform is worth undertaking and provides potentially greater gains than trade
liberalisation and generates economic sustainability.

These results suggest the scope to build an even stronger APEC agenda and work program.
Structural reform is a vital process to achieve growth and to provide greater flexibility and
resilience with which to deal with and withstand shocks, both domestic and external.
However, it requires changes in economic structures, innovation and the adoption of new
technologies and market responses to shape effective regulation as well as transform APEC
economies and their current regulatory systems.

Steady adaptation is required, not least because expectations will rise as development
proceeds. Pressure from the rest of the world, both competition from other economies and
new commitments for cooperation, creates further forces for change. APEC economies are at
various stages of reform, and their experiences to date are valuable to other APEC members.
The sharing of this experience remains a priority, not just to learn about what is possible but
also about the strategies for implementation. This will enable economies to examine
measures and strategies and then shape and adapt them to their own situation.

To be effective, structural reform must be adopted for a purpose and specific outcomes
should be the goal. Otherwise it isimpossible to specify a method and explain its rationale in
an often complex and sensitive environment. Another requirement to assess the impact of
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implemented policy measures is the design and implementation of reporting systems and
monitoring arrangements for the progress of reform. The impacts of reform and their
economy-wide effects are worthy of regular attention. Evidence of gaps between good
practice, alowing for the varying stages of development, and the costs of those gaps are
drivers of reform. But in the end what mattersis the outcome.

A reform program focused on structural reform will create new sources of growth. This
growth will be driven by productivity. Often these new sources of growth are unable to be
identified or forecast because it is the dynamics of competition, the near limitless imagination
of enterprise and the innovative use of changing technology that gives rise to new beginnings.
Reform at the border remains significant for the efficiency and growth of member economies
but the empirical work here demonstrates the significance of the productivity effects of even
amodest set of ‘next steps’, al primarily focused on the introduction of competition.

Another consequence of reform will be economic resilience. More efficient market
operations, macroeconomic stability and higher productivity all follow from structural reform
and will contribute to higher standards of living. The concern with resilience and
macroeconomic stability is even more relevant in the context of responding to the recent
global financial crisis.

Programs of structural reform in each economy, designed and implemented to suit the
situation in that economy but which take into account lessons learned from other members to
achieve clearly defined outcomes, can deliver new growth and economic resilience. Support
in the APEC region through cooperation to learn these lessons and perhaps sequence reforms
may also give rise to even more dynamic gains in APEC economies.



Chapter 1

THE IMPACTSAND BENEFITSOF STRUCTURAL REFORMSIN
THE TRANSPORT, ENERGY AND TELECOMMUNICATIONS
SECTORSIN APEC ECONOMIES

Christopher Findlay*

1.1INTRODUCTION

APEC Leaders committed to a program of work on structural reform in August 2004 when
they endorsed a significant reform program in this area: the Leaders Agenda to Implement
Structural Reform (LAISR).

Structural reform in APEC, as defined by Leaders, relates to ‘institutional frameworks,
regulations and government policy (designed) so that barriers to market-based incentives,
competition, regional economic integration and improved economic performance are
minimized’. The aimisto avoid ‘ excessive regulation, poor economic legal infrastructure and
governance arrangements (in both public and private sectors), unclear property rights and the
lack of effective laws to foster competition’.

The purpose of this study is to demonstrate the benefits of structural reform and publicise a
range of reforms in APEC economies. Strategies for success and bottlenecks to further
progress are identified. It aso develops a complementary program of work in APEC to
support further reform.

Structural reform matters across the whole economy, but the focus of this study is the
transport, energy and telecommunications sectors. These are valuable choices, given the
significant economy-wide impacts of reform on these sectors. The effects of the reforms in
these sectors are identified and the extent of their effects estimated. This includes the benefits
for both consumers and small and medium enterprises.

The pace and success of reforms is expected to vary between economies and even between
the three sectors within economies. It is useful to understand the reasons for the differencesin
degrees of success and degrees of impact on the key performance indicators. This
understanding then hel ps define the ways in which APEC members may support each other in
implementing and managing the reforms and improving their application in the three sectors.

Officialsin earlier work on these issues have stressed the political economy challenges to be
overcome. There are losers from policy change who oppose and seek to prevent its
implementation. Often they constitute advantaged parties who have a monopoly or an
excessive market power position, which can detract from overall economic welfare.
Therefore, assessments of the overall benefits and transparency of effects are important
contributions to sustaining reform.

! School of Economics, University of Adelaide, Adelaide, SA, Australia (christopher.findlay @adel aide.edu.au).
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Against this background, this study reports a range of structural reforms in APEC and the
impacts in terms of price, choice and quality for a range of stakeholders. The study is based
on aseries of steps— review, case studies, estimation and modelling.

The first step was to review existing material on the foundations for structurd reform, to
identify the potential impacts and benefits of APEC's structural reform agenda, to
characterise different policy approaches and to discuss different measures of the contribution
of structural reform to economic growth.

The next step was the selection of sectors in APEC member economies for further study,
based on evidence of actual reform in sectors of interest, along with geographical and
developmental diversity. The work on the case studies (Box 1.1) was guided by
guestionnaires on structural reforms that have been developed from existing templates
available in work carried out by the OECD (OECD 2005, Conway, Janod & Nicoletti 2005)
and the Australian Productivity Commission (Findlay & Warren 2000, Doove et a. 2001).
The questionnaires were designed to cover the scope of the structural reform agenda as
specified in the Leaders Agenda, in particular regulation, competition policy and legal
infrastructure.

Box 1.1: Case studies.

Telecommunicationsin Viet Nam
Telecommunications in Chinese Taipei
Telecommunicationsin PNG

Gasin Thailand

Gasin China

Electricity in Russia

Electricity in Korea

Rail transport in Chile

Rail transport in New Zealand
Maritime transport in Australia
Maritime transport in the USA

Air transport in Korea and Northeast Asia
Road transport in Thailand
Logisticsin Indonesia

Initial impacts of the structural reforms on prices and productivity were also estimated. The
use of econometric models for this purpose can correct for the influence of other changes that
might have taken place at the same time as the structural reforms, and hence reduce the
chance of incorrect attribution of impacts. Econometric models are already available for the
air transport, maritime, electricity and telecommunications sectors (including Findlay &
Warren 2000, Doove et a. 2001). New work was done here on air passenger traffic and
freight, productivity in rail systems, cif/fob margins in international sea and air transport,
penetration rates in telecommunications and prices and performance in electricity and gas.

Use of a multi-country computable general equilibrium model to estimate the national and
regiona effects of sectoral productivity and price changes arising from structural reform
initiatives is also an important step. This model was used to provide projected impacts on
macroeconomic aggregates such as GDP and national income, as well as the projected
patterns of sectoral adjustment. Importantly, this sectoral examination provides empirical
evidence of sectors likely to expand, sectors of increased activity, business opportunities and
employment as aresult of structural reform.
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The case for structural reform is outlined in section 1.2. Following that is a discussion of key
issues that confront policy makers working on the infrastructure sectors followed by a review
of the main results for the sectors targeted in this report. General messages for managing
structural reform programs are outlined and the results of the modelling of the cross-sectoral
effects are presented. The report concludes with a discussion of some areas for stronger
cooperation among APEC members.

1.2 THE STRUCTURAL REFORM FRAMEWORK 2

Effective structural reform requires two things. * The first is a commitment to the
entrenchment of well functioning markets and to letting market competition determine
economic outcomes in all circumstances where competition is appropriate. The second is
good regulations (rules) to guide economic outcomes when competition is not effective.

The choice of the rules will not be ‘black and white’ and will not involve the immediate
adoption of something some may define as ‘global best practice’: it will depend on the
circumstances of the economy involved. There will be a continuum of options and the
important target will relate to the trgjectory of the evolution of policy as development
proceeds. The options will depend not only on domestic considerations but also on emerging
ideasin the rest of the world, and in the context of eventsin the rest of the world.

The forces of competition can exert powerful pressure on producers to find the least costly
way of serving customer needs and to innovate, in order to better serve those needs.
Individual producers can benefit from any cost savings they make in the form of higher
profit, and consumers and downstream using industries can aso benefit as competition from
other producers squeezes those profits and drives prices down towards costs. This dynamic
process leads to prices that reflect production costs, and to costs that are as low as possible.
Both types of efficiency ensure the highest possible levels of income. Not only do falling
costs and prices matter but so too do choice, variety and quality. Many consumers always
look for new options and better delivery.

Competition helps to maximise income levels, and in an administratively efficient way.
Similar patterns of production and consumption could be achieved through a system of
centralised decision-making. But the administrative requirements for such central planning
are burdensome, and the information requirements for doing it successfully are prohibitive.
By contrast, the market place achieves these outcomes as a result of the direct interaction
between many producers and consumers. No bureaucrat needs to decide which individuals
should run which companies producing which products at what price. For those economies
where regulatory capacities are scarce, there can be significant benefits from letting the
market place decide.

But there are administrative or legisative requirements for market competition to succeed.
Basic laws are needed to set the boundaries of that competition (e.g., corporation law is
needed to allow for limited liability companies), thus limiting the downside risks to
shareholders from poor corporate performance. Accounting standards, disclosure
requirements and good systems of corporate governance are all needed so that equity holders
and creditors can assess the economic performance of companies in a transparent way.

2 Readers not interested in this overview of the reasoning that underlies structural reform might best go to
section 1.3: Structural reform of infrastructure industries.
% This discussion and that in the next section are based on Dee 2009.
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Bankruptcy laws are needed so as to limit the downside risks to outside creditors from poor
corporate performance. But once these legal foundations are set, no case-by-case decisions
are needed about which producers should survive and which should go out of business.

Another benefit of competition and decentralised decision making is that it can make an
economy more flexible and robust to external shocks. Producers used to out-guessing rivals
on a daily basis will be better placed to react to adverse global market developments than
producers who have no rivals, or are used to being told what to do by bureaucrats.
Furthermore, producers with rivals will have afinancial incentive to be better informed about
likely global market developments than those rivals. In contrast, bureaucrats have no legal
profit motive to collect such information. Finally, producers with rivals are likely to be the
best placed to respond to adverse shocks, because competition is likely to have weeded out
the poorer performers. Small economies in particular need to be relatively open to globa
markets, because they do not have the variety of resources to produce everything at home.
Flexibility is the key to protecting themselves from the variability of global markets. And
competition can enhance flexibility.

Potential rivals are as important as actual ones. Even a monopoly supplier will be unable to
inflate costs or profits on a sustained basis if this attracts the entry of a competitor who can
produce at lower cost or with a smaller profit margin. So long as it is possible for a
competitor to enter at any time with few irreversible costs, this will discipline an incumbent’s
behaviour. So the number of actual competitors may be less important than the absence of
barriers to entry and exit. Contestability, or the potential to compete, is the key to effective
competition.

In summary, effective structural reform means protecting competition, not protecting
particular competitors. The difference is crucial. The benefits of competition will only
emerge if firms and workers have the incentive to enter into or exit out of specific activities.
Entry, exit or survival of any particular player should not be preserved by administrative
means. There is a growing body of empirical literature that supports the idea that the entry
and exit of firms is a key determinant of productivity in developing economies (Roberts &
Tybout 1997).

Foreign competition can play an important part. It can come from alowing cross-border trade
to occur in an unimpeded fashion or it can come from allowing foreign direct investment, so
that foreign suppliers set up a permanent local presence. The latter sort of competition can
bring additional benefits, in the form of new capital, technologies and business processes. But
any attempt to ‘manage’ the process by allowing only a specific number of foreign players,
rather than allowing free entry and exit of foreign players, is an instance of protecting
particular competitors rather than protecting competition. Further, creating managed
competition risks handing over existing monopoly profits from domestic to a few foreign
players, with little benefit to domestic consumers and users in the form of lower prices. It also
creates a net |oss to the economy as awhole.

Competition from domestic new entrants is arguably even more important than foreign
competition. A recent study examined the empirical evidence, from among a group of East
Asian economies, of the relative importance of discriminatory barriers to foreign competition
and non-discriminatory barriers to any new competition. The results were striking. The gains
to the region from unilaterally reforming the non-discriminatory restrictions on competition
in seven selected services sectors were almost six times those from forming an East Asian
preferential trade area, and three times those from a successful Doha Round (Dee 2007). The
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Asia-Pacific region need not fear that unleashing the forces of competition would see their
economies overrun by foreign multinationals. The critical barriers to competition are often
those protecting incumbents against domestic new entrants.

Promoting competition is a much broader agenda than putting in place narrowly defined
competition law. Anti-trust legislation is about ensuring that abuses of monopoly power by
private players do not occur. Competition policy, broadly defined, is about removing the
barriersto entry and exit so that positions of monopoly power do not persist.

Structural reform is therefore about competition policy in its broadest possible sense. The
policy agendaincludesthe six itemsin Box 1.2.

Box 1.2: Thesix item structural reform agenda.

1. Removing barriers to the entry of domestic new entrants, and alowing existing firms to exit the
marketplace in an orderly fashion if the market dictates that they cannot survive.

2. Removing barriers to foreign competition, be it from cross-border trade or from foreign direct investment,
and not just for particular trading partners.

3. Ensuring that the minimum regulation exists to guide economic outcomes in those circumstances where
markets alone may not deliver the most efficient outcomes.

4. Ensuring that the right institutions are in place to review and remove the unnecessary impediments to the
functioning of markets.

5. Ensuring that the right institutions are in place to design, implement, enforce and review the functioning of
more appropriate regulation.

6. Developing transparency of institutional processes, including public sector management, so as to better
serve the public good.

1.3 STRUCTURAL REFORM OF INFRASTRUCTURE INDUSTRIES

A well-functioning and open infrastructure sector is an important determinant of economic
growth and improving living standards. Infrastructure is a significant and qualitatively
important determinant of transport costs and bilateral trade flows (Limao & Venables 2001).
Improving destination infrastructure by factor of 16% reduces transport costs by an amount
equivalent to areduction of 6500 sea km or 1000km of overland travel. Openness in two key
infrastructure services — telecommunications and finance — influences long run growth
performance (Mattoo, Rathindran & Subramanian 2001). Economies with fully open
telecommunications and financial services sectors grow up to 1.5 percentage points faster
than other economies. Infrastructure affects three child-health outcomes related to the
Millennium Development Goals — the infant mortality rate, the child mortality rate and the
prevalence of malnutrition (Fay et al. 2003). Apart from the traditional determinants (income,
assets, education and direct health interventions), better access to basic infrastructure services
has an important role in improving health outcomes. But infrastructure industries include
areas where competition may not lead to the most efficient economic outcomes.

Some technologies in infrastructure industries have natural monopoly characteristics. This
means that a single firm can produce all the output(s) that the market requires more cheaply
than could two or more firms — so-called economies of scale. This poses the following policy
dilemma: introducing competition by allowing more than one firm may lead to productive
inefficiency, so that total costs per unit of service are not at their lowest, but in the absence of
competition (actual or threatened), the incumbent firm has an incentive to exploit its
monopoly position by restricting output and inflating prices above costs.

Some infrastructure activities involve unpriced spillovers or externalities, so that market price
signals do not convey the required information about the value of the activity to the economy
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as awhole. For example, the pollution generated by transport or energy activities can create
negative externalities, because the pollution is disposed of using a medium (the air) the use of
which is unpriced. Also, traffic congestion can create negative externalities, because drivers
fail to take into account their impact on other drivers. Where spillovers are unpriced, there
may be a need for intervention; for example, to establish a form of pricing mechanism or
incentive to encourage efficient behaviour. But thisis not a case where efficiency is promoted
by limiting competition.

Even where market competition can deliver efficient outcomes, governments may have
additional policy objectives besides economic efficiency. They often have equity objectives —
either a concern for the overall distribution of income, or of particular services (such as
telephone, Internet) or a concern for certain vulnerable groups. They may also have concerns
about safety, diversity or any number of other objectives. They may also have concerns about
adjustment costs associated with policy reform.

The overriding principle of structural reform is to match the number of policy instruments to
the number of economic objectives. Only then can more than one objective be achieved
simultaneously. Partly as a corollary, successful structural reform requires that if there is a
policy problem (either a current market failure or suboptimal regulation), the first-best policy
response is to fix the problem directly, rather than redirecting a less suitable policy
instrument towards that end.

However, successful structural reform also requires policy coherence to ensure that:
e (different elements or levels of government are not pursuing mutually inconsistent
objectives;
e ¢elements or levels of government each have control of, or access to, the policy
instruments that best deal with the economic problems under their responsibility;

e policy instruments designed to meet one problem do not unintentionally cut across the
achievement of other objectives; and

e each policy area has the appropriate enforcement strategies.

These principles and requirements are specific to the infrastructure sector and to the services
which that sector provides. They are also consistent with the principles of good public sector
management, including:

e ruleof law;

e transparency;

e accountability — oversight and control;

e performance management;

e public sector ethics and probity — the culture and values; and

e responsiveness to stakeholders.

1.4 SECTORAL PROGRESS AND IMPACTS

This section includes an outline of the progress of certain structural reforms across APEC
economies, some assessment of business trends in APEC and a discussion of the challenges
involved. Quantitative analysis of the impacts of these reforms undertaken for this study is
reviewed and some aspects of the reforms are illustrated by material from the case studies.
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1.4.1 Transport
1.4.1.1 Air transport

Air services have typically been heavily regulated. At the international level, a system of
bilateral air services arrangements between the authorities of economies has regulated various
aspects of aviation production and trade for more than 50 years. However, the politica
bilateral system has also created various limits on competition and trade in aviation services.
The progress of APEC reform is summarised in Table 1.1. The items are rated from open to
restrictive and a darker colour indicates a more restrictive regime (details are in Chapter 4).

There are some features which are relatively open, including the use of Open Skies
agreements and the presence of low cost carriers (LCCs). Some items are either ‘on’ or *off’
(e.g., the use of liberal cargo arrangements) and within others there is more variation (e.g.,
privatisation). Interestingly, there is more likely to be less restriction on foreign equity in
domestic carriers (the ASA rulesinhibit foreign investment in international airlines).

Table 1.1: Structural reform in air transport.
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Many economies in this sample are relatively liberal in their aviation sector, measured by our
indicators. However, considerable variation remains. Structural reform has aso extended to
domestic factors, including as noted in the figure the extent of competition in domestic
markets. In some economies, this is extended to the operation of airports (not included in the
indicatorsin Table 1.1), so that restrictions on access to flight and gate slots at airports do not
act as barriers to competition in air transport services.
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Even though substantial regulation exists, many air transport markets show high levels of
competitive behaviour, such as price and service competition. The regulatory system in that
situation is not likely to be imposing a wedge that lifts prices for consumers.

There is competition, for example, not only between the bilaterally designated operators but
also between routes, and the latter becomes more intense as traffic density rises. Also some
regions like the European Union (EU) and, more recently, the combination of the USA and
the EU are moving to integrate markets. Their airlines face awider set of competitors but also
benefit from the wider access and the network flexibilities those integrated markets provide.
The efficiencies these carriers gain may spill over as greater competitiveness in other markets
in which they operate, or may be expected to enter. This leads to further pressure for reform,
asis happening in Northeast Asia (Box 1.3).

Box 1.3: Air transport market integration in Northeast Asia.

Korea has signed a series of Open Skies agreements. Of particular interest is an agreement with China that
opened routes to Shandong. Traffic grew much faster on those routes compared to other routes between Korea
and China (by afactor of 2) and fares fell by an average of more than 8%. This experience and the potential
for growth in traffic between Korea, China and Japan, for both passengers and freight, have led to further
discussion about a common approach to Open Skies. Theideaisto build an integrated Northeast Asian market
for air transport. There is further urgency for this effort as carriers there expect a ‘ competition spillover’ from
the efficiency-enhancing effects of the open arrangements between the USA and the EU.

Source: Chapter 9

Some airlines themselves are now arguing for regulatory reform. Their international
representative body (the International Air Transport Association) uses the term ‘pillars of
stagnation’ when talking about the regulatory system (along with its ownership rules, which
are used to establish eligibility for access to markets, and the concern of competition
authorities about the anti-competitive effects of mergers) (Findlay & Round 2006).

A further source of competition for established carriers is the new business model — that of
the LCCs. Box 1.4 illustrates itsimpact in Korea.

Box 1.4: Low cost carriersin Korea.

The low cost carriers (LCCs) began to enter domestic routes in Korea in 2006 in response to the growth of
domestic tourism in 2005 and a change in regulation. The full service carriers faced competition from high-
speed trains which began in 2004 and the use of the LCC model was a competitive response. Another driver
was the interest of regional governments willing to invest and to develop their local airports. Six were set up
and four remain in operation (and there are recent reports that one may resume this year). Most charge fares of
up to 30% lower than the full service operator or the fare prior to their entry. Two of the airlines are
subsidiaries of the established carriers and two are not. The LCC share is now 25% of the domestic market,
with Korean Air having 48% and Asiana Airlines 27%. The LCC share is close to 30% on some routes, such
as Gimpo-Jgju. Clearly the established full service carriers see the LCCs as a threat. Recently the Korean
competition authority, the Korea Fair Trade Commission (KFTC) ruled as anti-competitive some practices of
the full service carriers, including offering loyalty rebates to travel agents. The KFCT also warned against Full
Service Carriers (FSCs) asking agents to restrain sales of tickets on LCCs by threatening access to fewer seats
on FSCs at peak times or on certain routes. The Korean experience of the impact of LCCs on domestic routes
is also evident in other APEC economies.

Source: Chapter 9

Econometric analysis of the impact of reform on passenger traffic and transport margins finds
that further reform in APEC would have a significant effect. Reductions in the degrees of
restrictiveness led to significant increases in passenger traffic and cargo growth (Chapter 4)
and to areduction in air freight rates (Chapter 3): a conversion to full openness according to
the set of indicators in Table 1.1 would lead to average reduction in those rates for APEC
economies by 15%.
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Other studies, reviewed in Chapter 2, have aso quantified the cost of some of the more
restrictive provisions of these agreements, including provisions that designate only one airline
from each economy on a particular route, and provisions that restrict capacity and airfare
competition: an increase in the degree of liberalisation from that in the bottom quarter of
economies (as measured by indicators of reform) to the top quarter would increase traffic
volumes between economies linked by direct air services by about 30%. Other work has
found that an improvement in airport infrastructure by the same extent reduces air transport
costs by 15% while a similar improvement in the quality of regulation reduces air transport
costs by 14%. Open Skies agreements further reduce air transport costs by 8%.

1.4.1.2 Rail transport

Rail services consist of the construction, ownership and maintenance of railway track, the
purchase, ownership and maintenance of railway rolling stock (carriages etc.), and the
operation of railway rolling stock along railway lines to provide passenger and freight
transportation services. As with many other forms of physical infrastructure, the track
displays the characteristics of a natura monopoly up to the point at which is becomes
congested. So, prior to the point of congestion, the aim of economic regulation should be to
ensure its capacity is utilised effectively — a problem of static efficiency. Beyond the point of
congestion, the aim of economic regulation should be to ensure an efficient level of
investment in new track infrastructure — a problem of dynamic efficiency.

One way to ensure the efficient use of rail track infrastructure is to encourage competition in
the provision of ‘above-the-rail’ rail passenger and freight services. However, historicaly,
rail services in many economies have been provided by a single, integrated, often
government-owned monopoly. Thus structural reform of rail services has tended to proceed
by encouraging private sector participation in the provision of rail services, while making use
of the existing track infrastructure, through contractual arrangements. Sometimes reform has
also involved the privatisation of the incumbent service provider and/or the structural
separation of the ownership and maintenance of track infrastructure from the provision of rail
transport services. The rationale for structural separation is to reduce conflicts of interest —
otherwise the owner of the track infrastructure would have an incentive to use its control of
that infrastructure to thwart competitors.

APEC members differ significantly in the importance of freight and passenger volumes on their
rail networks. Separation between track ownership and operations is increasingly common,
with the specification of associated access regimes. These are summarised in Table 1.2.

The regimes in different economies are described in terms of whether they separate track and
service operators (separation in the vertical dimension) and their treatment, whether there is
tendering in passenger markets and whether freight operators can enter the tracks of other
operators.

Rail in New Zealand, one of the case studies, provides an interesting example. The railways
were run by a government department until 1982 when they were converted to a corporate
management system, although retained in government ownership, and required to make a
profit. In 1990 work began to prepare the ‘core rail operations' for privatisation, which then
occurred in 1993. The business changed to another private owner in 2004, with the
understanding it would sell the track to the government for NZD1, which would then reinvest
in the infrastructure but with the private firm maintaining operations. However, both track
and operations returned to government ownership in 2008. Regulation therefore moved in a
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Table 1.2: Main features of the APEC members rail networks.

APEC Vertical dimension Horizontal dimension
I ntegrated Competitive Vertical Franchising Entry new
member .
monopoly access unbundling system operators

Australia v v v
Canada v v
Chile v v v
China v

Indonesia v

Japan v v
Korea v

Malaysia v

Mexico v v v
Peru v v v
Philippines v

Russia vt v? vt
Chinese Taipei v

Thailand v

USA v v
Viet Nam v

! Implemented in 2003; 2 Implemented in 2006
Source: Chapter 5

full cycle. Control of fares, without subsidies and restrictions on exit, is not consistent with a
sustainable role for private operators, especially in a situation where the features of the
transport to be provided may not suit the use of rail. However privatisation was associated
with some improvements in performance (Box 1.5) and the introduction of tendering for rail
services in Auckland was associated with higher patronage and improved service quality
(Box 1.6).

Box 1.5: Effectsof rail privatisation in New Zealand.

The process of privatisation in the NZ rail system did have a significant effect on performance. Marketing
research led to an improved understanding of customer needs. Volumes for the bulk goods segment increased
by 5.5% p.a. over 1994-97 in response to price falls of 7% p.a. In the export goods segment volumes grew at
12% p.a. in response to price falls of 4.4% p.a. Significant improvements were found in customer satisfaction
surveys conducted in 2000 and 2003, with positive responses to the question ‘Would you recommend (the
operator) to another potential customer? improving from just over 30% to nearly 80%. The operator
improved productivity and returned the first operating profits for rail in many years. Costs were reduced,
including by cutting uneconomic services. Freight volumes grew, peaking in 2000 and rail’ s share of the land
freight market peaked at 29% in 1998. However, over this period profits were not covering the cost of capital
and debt was increasing, while track maintenance was falling. The constraints were the combination of the
underlying economics of rail and the constraints on operations imposed by the government. This led
eventualy to the return of the track to the government.

Source: Chapter 10

Box 1.6: City rail in Auckland, New Zealand.

In 2002 tenders were called for the operation of the Auckland urban rail system. The government retained
ownership of the track and provided subsidies for fares (which were NZD7-8 per trip). However, the winning
tenderer also improved service quality with more services, higher frequencies, greater punctuality and better
trains. Services increased from 635 per week in 2005 to 1475 in 2009. In March 2005 only 77% of trains
arrived on time and this figure was over 85% for most of 2009. Over 5 years 21 of the 41 stations on the
network were upgraded. Patronage doubled between 2005 and 2010. The fare subsidies (in part offsetting, it
was argued, the lack of congestion pricing for roads) were able to be combined with better performance. Now
being planned is how to electrify the track. This is expected to increase patronage and lower the subsidy per
passenger.

Source: Chapter 10
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The decision to vertically separate network businessesis not straightforward, since it can lead
to the loss of the advantages of economies of joint management. Integrated rail operators
make better choices about investments in tracks compared to those in operations. They are
more aware of the trade-offs involved. The advantage of separation is that it changes the
incentives of the track operator to favour volumes of traffic. There is no incentive to hold
back competitors. If separation is not undertaken, then some mechanism to avoid the bad
effects of that decision on competition has to be identified, contracts for access to track by
competitors for example.

Work reviewed in Chapter 2 on the European rail system found that combining vertical
separation and horizontal competition provides significant benefit and that efficiency and
productivity levels in economies that only introduced vertical separation are similar to those
in economies that did nothing. Free entry of new operators is critical for better performance.
In this respect, the experience of reform in southern Chileis reported in Box 1.7.

Box 1.7: Rail freight in southern Chile.

The government-owned rail corporation in Chile sold its southern operations to the private sector. Later a
second private operator entered the market, prompted by a change in sanitary and environmenta regulations
that prohibited truck transport of sulphuric acid through urban areas, thus leading a major mining operation to
transfer the service to the private railway. These carriers had non-exclusive 20-year contracts or ‘ concessions
that allow free entry of carriersto facilities and require the payment of fixed and variable tariffs for the use of
the infrastructure. The track remained in the hands of the state organisation, which was required to provide
maintenance and facilities. Tariffs after concessioning were around 40% lower than those prevailing before
privatisation, indicating a substantial benefit to consumers. Both private carriers operated by exploiting
market niches rather than providing a full range of services to the general public. They concentrated their
business on the transport of bulk commaodities in large volumes (paper pulp, iron ore etc.) and not in general
freight, where competition from trucks was intense. Although traffic volumes did not increase in the initial
years after privatisation, revenue and traffic per worker increased markedly. The slow beginning was the
result of numerous issues relating to labour and line rehabilitation. After a decade of operations traffic and
revenue per worker expanded markedly. Determining the fixed and variable fees for track use has been
controversial. The track operator has noted that trucks are not charged the marginal social cost of their use of
roads, labelling this unfair competition.

Source: Chapter 11

The work relating to the European rail system has been extended in this study to a limited
group of APEC members and it was found that, on average, the productivity, efficiency and
technical changes are dightly lower for APEC rail systems (Chapter 5). In particular, the
average rate of productivity change for APEC rail systems rose by 3.5% per year, while for
non-APEC economies productivity rose by 4.8%. Russia; Viet Nam; and China show the
highest rates, while Chinese Taipei and Korea have the lowest. However, China; Japan; and
the USA are efficient during the whole period. In any case, we observe again that, on average
and excepting Viet Nam, APEC rail systems did not improve the efficiency scores while non-
APEC economies improved the efficiency scores by 1.4% per year. Finaly, APEC
economies improved, on average, their rate of technical change by 3.2%, while non-APEC
economies improved by 3.7%.

1.4.1.3 Road transport

Studies of the economic characteristics of road transport suggest that there is little need for
intervention by government to ensure efficient allocation of resources, except to ensure that
there is competition and that safety, environmental and other externality considerations are
taken fully into account. In particular, there is little evidence of economies of scale in either
trucking or bus operations.
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Nevertheless, the damage that vehicles do to roads rises dramatically with increasing axle
weight.* A key rationale for regulating road freight and passenger services is therefore to
limit road damage, to provide a mechanism for recovering the maintenance costs of the
damage that is done and sometimes (as in the case of toll roads) to recover construction costs.
Another rationale isto deal with road congestion.

In some economies, licensing requirements, price controls and other regulatory restrictions
can extend beyond those required for legitimate purposes, and can be used to restrict entry
into and limit competition within the industry, to the benefit of existing road service
providers. Sometimes such entry barriers and price restrictions are imposed and/or enforced
by professional bodies or representatives of trade and commercia interests, rather than by
governments. In these cases, structural reform can follow naturally from systematic reviews
of anti-competitive regulation.

In other economies, overly restrictive road transport regulations may arise from the desire to
give protection to railways and/or bus operators. It may be possible to phase out such road
transport regulations following structural reforms in rail that improve the productivity of the
rail transport sector.

Another source of inefficiency in some economies is the over-exploitation of road transport
as a source of revenue (through licence fees, charges for trip permits etc.) for regional and
local levels of government, in the absence of more efficient revenue sources, as well as road
transport being a source of informal payments to police and other agents. Thus reform of road
regulation may be contingent on better systems of public sector management as well as
broader anti-corruption strategies.”

A further issueis price control, with caps on fares designed to achieve higher levels of access
for poorer households or those living further from city centres. However, these controls can
lead to market responses. The case of passenger vans in Bangkok isreviewed in Box 1.8.

Box 1.8: Passenger vansin Bangkok.

The bus service in Thailand had a feature that is familiar in regimes with fare control — demand exceeded
supply. This created the opportunity for new entrants at unregulated prices. These new services, or ‘vans,
were dtrictly illegal at first in the mid 1980s, but later were licensed. The vans charged higher prices but
offered shorter faster routes with guaranteed seats, although they were aso smaller vehicles than buses, and
required passengers to go to terminals. The vans competed with buses and were eventually brought within a
licensing system with a cap on the number of licenses available (although many continue to operate outside
that system). However, the initia stage of their development could be regarded as an experiment with
deregulation. The dynamic force that was created which led eventually to re-regulation is not surprising.
When the vans were licensed, the fees charged for access to the terminals and for their use were also increased
by the investorsin those facilities, attempting to capture some of the profits that re-regulation made possible.
Source: Chapter 12

There are in addition continuing concerns about the lack of pricing for congestion in Thailand
and aso in the freight sector for the costs of road usage by heavy trucks. The entry of the
vans described in Box 1.8 added to road congestion in Bangkok, and while the vans are not
supposed to stop at bus stops or elsewhere to pick up, they do so if the police fail to enforce

“ Damage being related to axle loads and not total loads means that vehicle design and load limits are critical
components to designing and maintaining roads.

> A good assessment of some of the more common problems with road transport regulation is available at
www.worldbank.org/transport/roads/rdt_docs/annex2.pdf.
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that requirement. This further slows down the traffic flow. While congestion pricing has an
advantage of allocating available space in the road system more efficiently, there is a problem
if the authority collecting the congestion pricing revenue is aso the constructor of the road
system. The incentives in that case are to under-invest in the road capacity and collect
revenue from the congestion charges.

APEC economies are similar in the application of road transport licensing systems, most of
which are managed by governments and come with safety requirements. Lower levels of
government also have regulations which might also affect operations (e.g., requirements for
trip permits and rules on vehicle size), and which are often more burdensome than national
government policy.

Opportunities for cross border trade and the rules on foreign investment in local trucking
companies are important issues. Policy may aso differ between markets; for example, where
a different policy is adopted on international routes compared to domestic routes. The
experience of reform on routes between Thailand and Laos PDR is noted in Box 1.9.

Box 1.9: Road freight to Laos PDR.

Thailand has land connections with many neighbours but generally cross-border freight transport is not open
to competition. An exception is transport to Laos PDR. Following the removal of quotas on cross-border
licenses in 2004 freight rates fell by 20-30%. More important now are infrastructure constraints and other
regulatory constraints, such as arrangements for customs clearance. There is a risk that the gains from
deregulation, and also the construction of new infrastructure, will be captured and retained at other pointsin
the overall transport and logistics system.

Source: Chapter 12

1.4.1.4 Maritime transport

Asin other network industries, key rationales for regulating maritime services are to minimise
the damage from natural monopoly and to meet safety requirements. The port facilities in a
particular location may have natura monopoly characteristics, depending on the scale of the
port facilities relative to traffic. However, it may be possible to encourage competition between
ports as well asto encourage competition for the right to operate existing port facilities.

Because there are economies of scale from coordinating international ship movements (e.g.,
to avoid the movement of empty ships on one direction, even if maritime trade between two
economies in unbalanced in volume terms), a variety of arrangements have also developed
over time to facilitate such coordination. But as with bilateral air service agreements, many of
the arrangements in maritime transport have been seen to unduly limit competition. Examples
are various cargo sharing arrangements, which include bilateral agreements as well asthe UN
Liner Code. Another example is liner shipping conferences, which are private sector
arrangements among major liner shipping companies, ostensibly to facilitate coordination but
which have at times included restrictive agreements on both capacity and pricing.

As with most collusive and cartel arrangements, both cargo sharing and conference
arrangements are hard to sustain when competitive pressures encourage defection.
Nevertheless, they have at times been costly to the economies imposing them. The genera
assessment is that the provision of maritime services is now competitive in international
markets. The bottleneck in the provision of maritime services is then more likely to be
associated with the provision of port services.

Anocther arrangement common in maritime services is restrictions on cabotage rights.
Cabotage is the transport of goods or passengers between two points in the same economy.
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Many economies reserve such domestic shipping either for domestically owned ships or for
ships that fly the APEC member's flag. Such cabotage restrictions clearly reduce
competition, although they have proved resistant to reform through WTO trade negotiating
channels. They have nevertheless been shown to be costly, especialy for developing
economies, as in research reviewed in Chapter 2. This remains the major issuein APEC.

In many economies, the provision of port services was reserved as a state-owned monopoly.
Not only was there no competition in providing port services but many port services (e.g.,
pilotage, towing, tug assistance, use of navigational aids, use of berthing services, waste
disposal, anchorage and casting off) were deemed to be mandatory, meaning that ships
visiting a port had to pay for them whether they used them or not. Finally, some APEC
economies have restrictive regulations governing access to ports (e.g., determining which
ships and which cargoes can visit which ports). These arrangements too have proved to be
costly. The case studies on Australia (Chapter 13) and the United States (Chapter 14) identify
current issuesin port reform in those economies (Boxes 1.10 and 1.11).

Box 1.10: Cabotagein Australia.

The Australian approach to cabotage has been not to remove the regulation but to change the manner of its
implementation. The use of a permit system, introduced in the 1990s, has had two effects. At first, it sustained
a downward trend in real interstate non-bulk freight rate which was already underway since the early 1980s
due to technological factors and to rationalisation of manning scales introduced by the Australian government.
The impact of the change in coastal shipping policy is clear from the mid 1990s, when the decrease of the
freight rate for journeys between east and west Australia accelerated despite rising fuel prices. Rates were
40% lower in 2005 compared to the start of the 1990s. A second effect was that the size of the Australian fleet
decreased in deadweight tonnage (carrying capacity) by almost half between 1999 and 2007, with a much
larger decrease in the coasta fleet. At the same time capacity utilisation increased and productivity more than
doubled.

Source: Chapter 13

Box 1.11: Cabotagein the USA.

Only vessels owned by a US corporation can carry freight on domestic routes — a company’s maximum
foreign equity is 25%, 75% of its employees must be US citizens and cabotage is reserved for ships built in
the US. Any domestic leg of an international journey is covered by these rules. Subsidies are also provided to
US shipyards to make this policy feasible. However, the higher cost of domestic freight by this mode has led
to amove to other transport modes and the volume of domestic freight by sea has fallen, as has the size of the
USA fleet. The shipbuilding sector has also declined. Businesses which consign freight have been lobbying
against the regulation but have not been effective compared to the concentrated influence of the remaining
shipping companies (now a duopoly). The complexity of the policy package and the lack of transparency
make its assessment more difficult.

Source: Chapter 14

APEC members policies are summarised in Table 1.3, where darker cells indicate a more
restrictive arrangement. There has been little change in policy over the last decade, as
generdly, in the transport sectors, economies at later stages of development have more open
regimes. Yet the story is mixed for maritime transport, with some high income economies
having relatively closed regimes, including:

e not applying competition policy to maritime transport;

e the use of rules on nationality of staff and directors; and

e restrictions on cargo allocations (for only afew economies).

Lower income economies are more likely to have restrictions on foreign investment. New
econometric work was undertaken for this study (see Chapter 3). It finds that a movement to
full liberalisation in the dimensions shown in Table 1.3 for all APEC economies would on
average reduce maritime freight rates by about 20%.
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Table1.3: Structural reform in maritime transport.
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Source: Chapter 13
1.4.2 Energy
1.4.2.1 Electricity

While electricity transmission (and perhaps retail distribution) may possess natural monopoly
characteristics, industry performance can be enhanced by encouraging competition in
electricity generation (and perhaps retail distribution). Recent technological advances, such as
cogeneration (of electricity and usable heat) have changed the economics of generating
electricity and created options for competitive supply. A regulatory regime that encourages
competition in electricity generation would:

e unbundle those activities that are considered to be competitive (generation and
retailing) from those that are thought to be natural monopoly activities (transmission),
so asto avoid conflicts of interest in promoting competition;

e alow third party access by guaranteeing open and non-discriminatory access for all
generators to the transmission grid (subject to available transmission capacity); and

e introduce a wholesale pool, or spot market, for electricity (either mandatory or
optional) to overcome limitations associated with the use of direct (bilateral) contracts
between generators and retailers.

These characteristics of regulatory reform contributed to lower industrial electricity pricesin
OECD economies, correcting for a number of economy-specific features, according to work
reviewed in Chapter 6: competitive wholesale markets and retail competition reduced prices
(relative to their absence) significantly in the USA, with retail competition reducing prices by
5-10% for residential customers and 5% for industrial customers.
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In a wholesale price pool there is the possibility of dominant generators using their market
power to play a‘game’ by manipulating the bidding system to deliver electricity at prices that
are till above cost. Thus, while the United Kingdom established a wholesale electricity
market in March 1990, the ‘gaming’ problem led to the pool’ s being replaced by a system of
bilateral contractsin March 2001. It was not clear that the alternative price setting mechanism
would deliver lower prices than a wholesale pool, as the underlying problem was the same in
both regimes — the market power of the generators. In any event, there are vertical economies
between generation and retail. To the extent that vertical integration of these activities
increases the proportion of wholesale transactions that are intra-firm transactions, it may
mean that explicit wholesale markets will tend to be thin. For this reason, the use of a
wholesal e price pool rather than long term contracts may be contentious.

Other, less controversial, aspects of a pro-competitive regulatory regime include:

e alowing new generators to enter the market and new sources of supply generadly,
such as wind, solar and demand management mechanisms,

e alowing customers (sometimes large customers such as retailers or large industrial
users, sometimes al retail customers) to purchase electricity directly from the
generator or retailer of their choice; and

e introducing a regulator independent of industry players and day-to-day political
influence.

Previous research has confirmed the benefits of true retail competition, which includes both
choice of generator and choice in billing and contract terms. However, retail competition is
only likely to be as extensive as competition in generation, because vertical economies mean
that non-integrated retail companies have little chance of success at any reasonable scale.
Generaly, the structural reforms that have taken place since 2004 in the energy sector in
APEC economies have been incremental — there have been few big-bang initiatives. Korea
made a start. But, for reasons discussed in Box 1.12, these stalled. However, according to
some studies the partial reforms had some effect on productivity. Russiais another exception,
where a successful reform program is reviewed in Box 1.13.

Box 1.12: Electricity in Korea.

Korean reforms in electricity established in 2000 led to the separation of the generators from the distribution
company. Little progress has been made since then. The original company continued to own the generators,
even though the next step in the reform had been their sale. The reforms stalled because of resistance,
especialy from labour unions, coinciding with a new government which was not committed to the origina
reform plan. The partial reforms may have created some efficiency gains, though researchers continue to
debate their significance and there are conflicting conclusions. Some indicators show positive results.
Reliability improved as planned outages, which required 25.0 days across 109 units of generators in 2000,
dropped to 19.4 days across 117 units in 2003 after restructuring. The heat efficiency of the generation
facilities and the maintenance of frequency and voltage seem to have also improved after restructuring. There
was a substantial rise in the capacity utilisation rate of coal-fired plants and a subseguent reduction in
generation cost after the divestiture. The utilisation rate surged from 74.8% in 1999 to 89.0% in 2003. The
gains arise from improved management after the divestiture. A pattern of cross-subsidies (including from
profits from constructing generation capacity) keeps industry-user prices low but this reduces incentives for
those preferred in this way to support a resurgence of reforms. It may also not be sustainable with
expectations of falling greenhouse gas emissions.

Source: Chapter 15

In electricity generation, the lack of ‘big bang’ initiatives is partly because introducing
competition into generation and retail is a highly complex regulatory process. In electricity, the
‘product’ is completely non-storable. New capacity needs to be brought on stream in away that
does not overload or risk system stability in the network, which would result in a reduction in
quality of supply. The regulatory requirements for competitive new producers and/or



The impacts and benefits of structural reformsin transport, energy and telecommuni cations sectors 17

Box 1.13: Electricity in Russia.

The extent of reform of the Russian electricity sector isremarkable. There has been a complete transformation
of the system to separation and a wholesale market. The motivation was the urgency to mobilise investment in
capacity. Demand for electric energy had been rising with an upturn in economic activity since 1999 but
capacity was not expected to be sufficient. Reform was conceived around the idea of maintaining government
regulation over the natural monopoly components of the sector, while introducing competition and private
investment in the generating segment. The stated goals of the reform included: Increase in efficiency through
restructuring and private ownership (2003-08); price deregulation according to a schedule and full
competition in generation (by 2011); and competition by ensuring third party access to network infrastructure.
The consequence was significant increases in capacity from 2008 onwards. Unfortunately, in part because of
the effects of the global financia crisis, increases in capacity have not met expectations. But expansion is
continuing. Price regulation remains to 2015 for retail consumers. With arising share of sales procured in the
wholesale market, the shortfall had to be made up and this was done via connection fees, which fell as the
level of economic activity fell. The 2010 Russian budget commits to further electricity tariff increases to
reduce the extent of the subsidies. The Californian experience of reform has not been a deterrent in Russia,
where the reforms have been designed with itslessons in mind.

Source: Chapter 16

wholesalers to gain access to existing transmission and distribution networks need to be
compatible with the technical requirements for the safety and physical integrity of the system.

Table 1.4 identifies the member economies which have unbundled generation, provide third
party access to the distribution system and operate a wholesale pool.

Table 1.4: Summary of current regulation in APEC electricity markets, 2009.

APEC member Unbundling generation | Third party access | Wholesale pool
Australia v v v
Canada v v
Chile v v v
China v v
Hong Kong, China

Indonesia

Japan v v
Republic of Korea v v v
Malaysia

Mexico

New Zealand v v v
Peru v v

Philippines v

Russia v v v
Singapore v v v
Chinese Taipei

Thailand

United States v v

Viet Nam

Source: Chapter 6

Econometric analysis used in Chapter 6 identifies the effects that further structural reformsin
APEC dlectricity and gas markets would have on prices and efficiency. In electricity markets:

e the introduction of a third party access regime would be associated with about 4.7%
lower electricity prices than otherwise, on an indicative basis and holding all other
factors constant;

e the introduction of a wholesale electricity market would be associated with about
7.2% lower electricity prices; and

e unbundling of generation from transmission would be associated with 11.1% lower
electricity prices.
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The combined effect of all three initiatives would be electricity prices estimated to be 23%
lower than otherwise.

The econometric results also suggest that wholly private ownership of electricity operators
would be associated with prices that were 23.1% higher than if ownership were wholly public
(with no other changes in policy). One reason is that, as studies have noted, private ownership
can make it difficult to get reforms under way. Furthermore, and as might be expected, the
positive relationship between price and private ownership is strongest when there is a
monopoly provider — private sector monopolists might be more likely to pursue higher profits
than government monopolists, and hence to raise electricity prices by exploiting their market
power. This effect is unlikely to persist over time as reform efforts continue.

1.4.2.2 Gas

The rationae for structural reform in gasis similar to that for electricity. While high-pressure
transmission pipelines and (perhaps) lower pressure distribution pipelines have natura
monopoly characteristics, efficiency can be improved by promoting competition in the
production and import of gas and in gas retailing, that is, competition for supply into the
pipeline system and in the extraction from that system. An additional benefit of retail
competition isthat it allows retailers to offer bundles of services, such as combined e ectricity
and gas services.

Traditionally, natural gas markets were either local — the gas was used where it was produced
—or bilateral — gas consumption and production occurred at either end of a gas pipeline. Now
liquefied natural gas (LNG) technology has made it possible to ship gas from a single source
to multiple markets. The international market for gas can thus be expected to become much
more competitive over time, in the same way that oil markets have become ‘thick’, making it
easier for importing economies to shop around. On the one hand, this can be expected to
promote competitive importing. Arrangements for access to pipeline systems also allow LPG
to be replaced by reticulated LNG. On the other hand, LNG terminals are themselves
expensive and highly capital intensive, and may display natural monopoly characteristics,
depending on their capacity relative to market size. Thus, in the future, competitive importing
may require arrangements that allow users other than the owners to have access to LNG
facilitiesaswell asfor pipelines. These are called third party regimes.

In general, reforms in natura gas have been less extensive than in electricity. In part, thisis
because the scope for competition in natural gas production depends on the range of sources
of supply. Indeed, many of those economies with extensive reserves had already undertaken
significant reform prior to 2004. Boxes 1.14 and 1.15 review China s progress towards price
reform and the reform so far in Thailand; Table 1.5 contains a summary, and further economy
detail isincluded in Chapter 6.

Box 1.14: Gasin China.

A remarkable development in China was the reform which began in 2005 to the system for pricing gas.
Previously gas prices were based on a cost-plus formula. From 2005 they were ‘hooked’ to the prices of other
sources of energy, although the application of this formula varied according to the gas field. City gas prices
then varied because of the different sources of gas and the distance to gas fields. The hooking mechanism did
begin to correct a problem of pricing gas too low which in some cities led to gas shortages in 2009. However
gas prices remain low relative to world levels. Growing demand, environmental pressures and rising world or
LNG prices are not likely to permit this situation to continue and further pressure for price rises is expected.
The mechanism for arranging those changes has been established.

Source: Chapter 17
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Box 1.15: Gasin Thailand.

A gas market reform plan was developed in the late 1990s which would have separated the gas transmission
pipeline from the retail trading operations and from production. However, when implemented, following a
change of government, the main change was the privatisation of the gas company. There was no separation,
nor was an independent regulator established as had been planned. The goal had become the mobilisation of
funds to invest in the network. In this the change was remarkably successful, and offshore gas fields were
connected. A side effect was that domestic capacity increased so quickly that imports fell. There were no
evident efficiency gains, prices remained controlled and questions remain about the quality of gas relative to
global benchmarks. Prices remained relatively low, despite the lack of competition in the market. But this was
due to access to low cost gas from domestic sources and government subsidies. As growth continues and local
sources are used up, this situation is not likely to continue.

Source: Chapter 18

Table 1.5: Summary of current regulation in APEC gas markets, 2009.

APEC member Unbundling transmission | Third party access | Retail competition
Australia Yes Yes Yes
Canada Yes Yes Yes
Chile Yes

China Yes
Hong Kong, China

Indonesia Yes Yes

Japan Yes Yes
Republic of Korea

Maaysia

Mexico Yes Yes
New Zealand Yes Yes Yes
Peru Yes Yes

Philippines

Russia

Singapore Yes Yes Yes
Chinese Taipel

Thailand Yes Yes

United States Yes Yes Yes
Viet Nam

Source: Chapter 6

Econometric analysis for this study, reported in Chapter 6, identifies the effects that further
structural reformsin APEC gas markets would have on prices and efficiency. In gas markets
the introduction of retail competition would be associated with gas prices being about 15%
lower than otherwise, al other things being constant, and the unbundling of gas
production/import from other segments of the market would be associated with about 23.4%
lower gas prices. Both these percentages would be lower if initial gas prices were higher than
the average in the OECD sample, asthey are currently.

As noted, these results are indicative only and are not fine-tuned to the individual
circumstances of each APEC economy. However, they do suggest that the slow, incremental
approach to reform of APEC energy markets is worth reviving or continuing, despite the
considerable burdens imposed on regulatory capacity. APEC economies can learn by doing,
they can learn from the genera lessons of reform in other economies and they can learn from
close interaction and cooperation among industry regulators. APEC processes are well-tuned
to providing the sort of experience sharing and capacity building that can make the regul atory
burden easier. Gains to industrial users, and by inference to households, would be
considerable.
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1.4.3 Telecommunications

One key rationale for regulating telecommunications is to avoid the abuse of market power,
when at least some elements of the telecommunications network have the characteristics of a
natural monopoly and where the exercise of that monopoly power would create greater
damage than the cost of regulatory mistakes. Another key objective is often to regulate to
ensure that the industry meets universal service obligations, that is, to meet community
expectations of the level of access to services of particular quality.

Technology changes very rapidly in this sector and so judgements about which elements may
constitute a natural monopoly also change rapidly. But the current consensus is that there is
little in mobile technology that is a natural monopoly, while in fixed-line networks the *last
mile’ (the copper wire connection, and the ducts or infrastructure associated with it, between
an individual subscriber and the first switch in the network) may still have natural monopoly
characteristics. The regulatory challenge is to prevent the economic waste associated with
duplication of the bottleneck facility (the ‘last mile’) while encouraging competition
elsewhere in the network. One of the common regulatory approaches to this problem is to
establish an access regime, whereby other providers pay a wholesale charge for access to the
incumbent’ s bottleneck facility, so they can offer retail services (e.g., retail telephony or ISP
services) that use this facility. If the access charge is set appropriately, this can encourage
competition in retail services while discouraging inefficient duplication of the ‘last mile'. If
the access charge is set too high, retail competition will be thwarted and there will be an
incentive for inefficient duplication of the ‘last mile’, but if the access charge is set too low,
the incumbent will have little incentive to invest to maintain or extend the bottleneck facility.
A common regulatory solution is to price access at long run incremental cost — a charge that
includes a capital component towards maintenance and eventual replacement of the asset, but
does not include any ‘ super normal’ profits for the incumbent.

Nevertheless, other aspects of the regulatory regime may still thwart competition indirectly.
Typically, subscriber access charges were kept low to encourage participation by the poor, and
usage charges were too high, particularly on long-distance calls, to compensate. Universal
service obligations such as these were traditionally met in many economies by cross-subsidies
in this form which were built into the incumbent’s retail pricing structure. But when
competition is introduced, entrants are attracted to the high-profit parts of the market and the
cross-subsidies cannot be sustained. The failure of some developing economies to find ways
other than cross-subsidisation to fund universal service obligations is still thwarting the
development of effective competition in telecommunications, even where the economies have
made commitments to do so.

The direct benefits of effective competition in telecommunications markets are reviewed in
Chapter 7 and found to be considerable. To illustrate, an effect of telecommunications
reform, which embraces information and communication technology as well as traditional
telephony, is productivity improvements as a result of greater use of the Internet for business
transactions. One study found that this could reduce the gap between wholesale and retail
prices from 19.6% to 5% of prices.

Nevertheless, there is considerable uncertainty about what the prevailing next-generation
technologies will be. This in turn implies considerable uncertainty about where the natura
monopoly elements (if any) will be in the future, and therefore what the appropriate future
regulatory responses should be. Certainly regulation should not be designed to be specific to a
particular technology and it should be designed to facilitate competition between technologies.
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As of 2009 most APEC economies have adopted full market entry liberalisation. Some APEC
economies allow full foreign ownership for fixed-line operators and these economies impose no
restrictions on legal forms either. Others do not alow foreign investment in their fixed-line
networks at al. The common practice is to limit foreign investment from gaining dominant
positions in fixed-line operators (i.e., below the 50% threshold). The efficiency restrictions this
FDI requirement places on telecommunications is a current major issue in this sector.

As of 2009 all APEC economies have liberalised their mobile sector. In most economies new
licences are granted based on market-oriented approaches unless limited by the availability of
spectrum. The scope of regulatory reform is summarised in Figure 1.1. There is little
variation in the role of the independent regulator but greater variation in the measures in the
table blue represents implemented, green partially done or under consideration and red is not
yet implemented.

The growth of the telecom sector itself adds to GDP, but the initial impact of liberalisation on
competitive market entry is often a contraction of the workforce. This is partly a response to
competitive pressures by the incumbent to become more efficient. More importantly, over
time it is a response by the incumbent to accelerate the adoption of new digital technologies,
which are far less labour intensive. New technologies are associated with innovation in
services in two ways. through more effective delivery channels (such as DSL and 1P-based
mobile cellular etc.) and through new services (e.g., converged services such as IPTV and
mobile TV). As new entrants make their mark, users become more aware of the benefits and
availability of telecoms and new services create new markets, so employment in the sector
grows again. Further details of the experiences of reform in Chinese Taipei; Viet Nam; and
PNG are presented in Boxes 1.16, 1.17 and 1.18.

Figure 1.1: Summary of APEC economies implementation of the WTO regulatory principles.
Regulatory elements APEC performance

Establishing an accessregime

I mplementing rules on interconnection

Making licensing criteria publicly available

Source: Chapter 7
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Box 1.16: Telecommunicationsin Chinese Taipei.

A liberalisation program began in Chinese Taipei in 1997, first in mobile then in fixed-line services. The
subsequent change in performance was remarkable in comparison with its APEC peers. Fixed-line, mobile
and broadband service penetration were significantly improved over the last two decades, while price has been
decreasing rapidly over the same period. In terms of accessibility performance, fixed-line penetration in
Chinese Taipel exceeded that of Australia and Japan in 1998 and of the USA in 2003. Broadband penetration
is also performing well compared to these economies. Mobile penetration in Chinese Taipei represents the
most direct link between structural reform and performance. A sharp increase in mobile penetration took place
around 1998 when competitive 2G operators began, surpassing many pioneer economies in the region, such as
the USA; Australia; and Japan. This trend of rapid development continued until it reached its saturation point
in 2004. The entry of 3G mobile operatorsin 2003 is likely to be the reason for a rebound in penetration since
2005. In relation to the change in price, performance in Chinese Taipei aso demonstrates a positive
relationship between structural reform and performance. A significant reduction in charges for mobile service
connection and monthly subscription charges, as well as the connection charge for fixed-line services, took
place around the beginning of the structural reform period. Of note is that the average connection and monthly
subscription charges for mobile services reduced to zero since 2004, after the introduction of 3G mobile
services. This pricing model facilitates access to services, while suppliers recoup costs through use charges.
Source: Chapter 19

Box 1.17: Telecommunicationsin Viet Nam.

Fixed-line development in Viet Nam seems modest compared to mobile growth, yet it is outstanding when
compared to other APEC economies with similar levels of economic/telecom developments. Prior to 2003
Viet Nam shared a similar level of fixed-line penetration rate with Indonesia and the Philippines of around
5%. Yet starting from 2003, access jumped. In fixed-line availability Viet Nam is now at 35% and mobile
penetration is at 80%. Monthly subscription charges for mobile services had fallen to zero by 2004, compared
to $USL7 in 1999. Structural reform efforts contributed to this outcome, including the establishment of the
universal service fund (VTF). There was also a relatively transparent and predictable regulatory environment
to foster competition and network investment. Further, the growth of Viet Nam's Internet subscribers (from
zero in 2002 to 6% in 2008) offers yet another good example of the correlation between reform and
performance. Two primary reform initiatives are responsible for the sharp increase in Internet subscription:
the first, the Internet services sector was liberalised and the VTF was established, which includes public
Internet access as part of the universal service scheme. In relation to price, the experience in Viet Nam
demonstrates a positive relationship between market liberalisation and performance. Monthly subscription
charges for mobile services have been reduced from nearly USD17 in 1999 to zero in 2004. For the average
tariff of a 3-minute off-peak mobile call, as at 2005 Viet Nam was the highest of the three sample economies,
yet by 2008 it became the economy with the lowest rate.

Source: Chapter 20

Box 1.18: Telecommunicationsin PNG.

While the fixed-line service remained in the hands of a government enterprise, competition was introduced into
the mobile sector when entrant Digicel joined the incumbent B-Mobile. The number of mobile phone
subscribers (through B-Mobile) was estimated to be between 130 000 and 140 000 prior to the entrance of
Digicel in July 2007. The firms now claim to have over 500 000 customers each, which suggests a remarkable
700% growth in the number of mobile phone subscribers. This result could be regarded as universal coverage.
Average peak and off-peak domestic call billing rates have fallen by 11% for peak times and by 51% for off-
peak times since the introduction of Digicel. Average peak and off-peak international call rates have fallen by
40% and 38%, respectively. Aswell, calling rates for both carriers and for both domestic and international calls
have moved from 30-second billing increments to per second billing increments. Digicel has a wide range of
market products and services such as a prepaid handset pack, 24/7 customer care, post-paid price plans,
international text messaging, missed call alerts, and other promotional products such as ‘talk-for-free’ and
‘Happy Fridays'. It claims to have provided employment opportunities to some 300 people of whom 90% are
Papua New Guineans and indirect employment for about 500 people through dealer stores, top-up vendors,
distributors etc. Furthermore, it has committed itself to a busy community relations program. In a land with a
terrain as difficult as PNG's, the benefits to the many remote communities of being able to interact with other
people cannot be underestimated. Already the availability of mobile phone services has done much for social
interaction as well as being helpful in medical emergencies. Moreover, the mobile banking initiatives now
underway will be enormously helpful because, hitherto, banking services in rural areas have been very limited.
Further, the provision of market pricing information through mobile phone services will be very helpful because
the livelihood of the bulk of the population is from agricultural and fishing activities.

Source: Chapter 21
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1.5TEN LESSONS OF REFORMSTO DATE

In this section, ten general lessons of the reform in APEC economies to date are put forward.
The themes of these lessons include the value of transparency, of having a clear view about
goals and of having the expectation of continuing change. In other words, the process of
reform is continuous.

1.5.1 Competition is mor e important than ownership

Generaly the result of the review of reform to date stresses the value of competition and
contestability and the value of preceding changes in ownership by the introduction of
competition. Most important is competition, since privatisation without it can lead to the
continuation of the same problems under a new owner. At least competition for the market or
regulation of the critical infrastructure, whose owners might otherwise capture the gains from
trade, is required. This is illustrated for instance in the case studies on markets for gas
electricity, as well as reform of the international road freight sector in Thailand. Whether or
not different stages of the production of the services are separated (independent of
ownership) — and there is debate about the value of separation — the focus should be on the
introduction of competition.

At the same time, there may be some concerns about introducing competition. For example,
the result may be market structures in which a small number of firms compete, that is,
oligopolies, or foreign firms might enter, try to drive out competitors by lowering prices, that
is, demonstrated predatory behaviour, and highlight the lack of capacity of local firms to
compete. If that is a problem, options include a regulatory response and capacity building or
support to market failure problems related to research and development or training skilled
staff. Complementary reforms in other sectors help with adjustment costs, and there is value
in packaging and sequencing reform. Predatory behaviour is also more rewarding to
producers but not consumers. Therefore, it is more likely in the presence of remaining entry
barriers, to which constant attention should be given.

1.5.2 Takeaforward looking view and provide a leader ship commitment

A forward looking view that is regularly and clearly explained helps avoid a trgjectory to
landing in an ‘undesirable equilibrium’, becoming stuck at that point because of the
emergence of new vested interests. One example might be in an urban transport system where
not acting might result in the system descending into congestion from which a number of
vested interests extract significant benefit. The situation with urban transport in Bangkok is
an example. Another is undertaking a partial reform, such as privatisation in gas or electricity
but then not proceeding past that point. The experiences of gas in Thailand and electricity in
Korea highlight the challenges. Along with this, it isimportant that there is a commitment by
leaders to structural reform (e.g., to a set of national development goals) and that they have
the ability to explain structural reforms.

1.5.3Beawareof ‘thegap’ in regulatory practice

It isimportant to have some sense of ‘the gap’, that is, how far away the current regime is from
relevant ‘good practice.” This level of performance is not the same as ‘best practice’ in globa
terms but it is the regulatory process that would be regarded as efficient at the state of
development. APEC has a key role to play in sharing this experience, as discussed with
reference to the material on gas markets in the previous section. Reform in electricity is aso
complex, and concerns remain about the Californian experience where reform, which later was
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argued to be incomplete, was followed by blackouts and by attempts by suppliers to extract
higher prices from newly created markets. The designers of electricity reform in Russia, for
example, drew on advice and experience from the rest of the world to design a new system.

1.5.4 Know the costs of the current regime

For reform to proceed it is important that the community has some sense of the costs of the
gap, which might be poor performance and choice in various dimensions, for example, low
quality services or prices too high. High prices are not the only cost of incorrect choices or a
lack of action. It could be, as in many energy markets where the sustainability of policy is
critical in environmental terms, that prices are too low. Gas markets provide examples of this.

Other points that help make the case for change are:

o the scope for efficiency gains, like those available from electricity reform, or even a
partial reform, asin Koreg;

e the capacity to respond to other shocks or developments, such as responding to
climate change, an emerging pressure in markets for gasin Chinafor example;

e the easing of otherwise tightening fiscal constraints and interests from within the
industry itself, such as its capacity to raise finance, which was a driver of reform in
Russia;

e technological change which leaves some interests ‘stranded’, as is becoming more
apparent in air transport markets and in telecommunications; and

e environmental impacts which are getting worse, including congestion, which may be
worsened by inappropriate regulation, as in the case of Bangkok despite its otherwise
beneficial effects.

Reform driven by efficiency gains to the general public may be important in terms of
economic welfare but the dilemma is that reforms of this type may be very difficult to
implement and manage. How can it be done? Is this a case where compensation is required?
How could efficiency gains be presented as a benefit to the public or small business? Some
more appealing communication of the challenges as well asthe likely gains will be important.
The cases in this study include instances where service quality also improved because of
reform, for example, the van market in Bangkok and the Korea—China air routes.

1.5.5 The commitment to structural reform is continuous and never stops

Structural reform is a dynamic process resulting in dynamic benefits. Yesterday there may
not have been a performance gap of note but as times change, gaps will re-emerge. For
example, investment in capacity lags behind the growth in demand — this was a driver of
reform in the electricity sector in Russia where a key figure in the industry played alead role
in identifying that ‘gap’. Markets will continue to anticipate where momentum exists. They
will respond to regulation and changes in costs and benefits. the reaction of markets to
cabotage rules in Australia and the USA illustrates this process, as does the impact of
competition in air transport markets. New technologies may also provide new sources of
competition and undermine the rationale for existing regulation, as in telecommunications.
Equally, new bottlenecks may emerge because of technological change and demand attention,
so the regulatory focus has to shift. In maritime transport, for example, a key issue is no
longer the anti-competitive behaviour of shipping companies but the management of ports, as
the Australian and USA casesiillustrate.

The choice, therefore, is not smply one between good and bad practice in a static sense. There
isaneed to adjust the regime as new gaps to good practice emerge. Thisis not easy. Also, since
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structura reform is dynamic (as are its benefits), it is important to avoid the problems of
‘reform indigestion’, that is, a build-up a vauable reforms which are not implemented.
Monitoring of performance and reporting on it is part of the processto avoid indigestion.

1.5.6 Promoting engagement from within

Is there pressure from the regulated businesses within a sector or constrained businesses in a
contestable position? And when can it work as a source of pressure for reform? Relevant
factors might be:

e reform to help correct an internal weakness and improve performance;

e pressures from shareholders,

e pressure from competitors (who might operate in a different regulatory environment,
for example, the same market in technical terms providing substitute services but a
different institutional setting);

¢ financing constraints; and

e pressure from downstream sectors which place flow-on pressure.

Reform happens faster when motivated from within. A clearly defined end point is required
for a particular reform initiative. Otherwise, incumbents can recapture a process. But, due
recognition needs to be paid to the need to keep up with competitive and regulatory
benchmarks set by others. It will be interesting to see if there is a change in regulation in
international aviation as interests shift and attitudes to the current regime change: the lively
discussion about optionsin air transport in Northeast Asiais an illustration of this.

It is easier to prevent specia pleading from particular regulated industries if structural reform
is taken as a package across al state owned enterprises, or at least a group of them. It also
helps to establish structural reform as part of a better governance campaign or a budget
‘clean-up’ based on good principles. It need not be ssmultaneous but it can be a rolling
reform.

1.5.7 The use of experiments

Experiments can be useful to demonstrate the value of reform. In air transport, for example,
the experience with the result of deregulation in the freight sector and the introduction of
LCCs has been vital for wider progress. The ‘testing’ going on at present in Northeast Asia
with regional reform is very influential. The experience of the passenger van market in
Bangkok, although not originally officially sanctioned and later re-captured by regulation, is
an example of a market-led, natural experiment that grew out of the regulation itself.
Experiments can be useful to break bottlenecks to change — they demonstrate benefits in
smaller areas, even regions, or parts of markets. Criteria for selection (or acceptance) might
be the extent of change required or the capability to execute change and the capacity to
guantify effects. Complementary research efforts are important to capture the experience end
distribute the messages.

1.5.8 The value of independent evaluation for designing options

Independent evaluation can be very important, either in the formal sector or utilising the
second track. Those organisations help to offset the lobbying efforts of the vested interests.
They also can challenge the ‘good performer’ myth, that a structure looks to be working well
because it is profitable (perhaps too much so) or financing its own investment and
maintaining capacity (to too great an extent). To some extent, thisis an issue in the progress
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of reform in the gas market in Thalland. These agencies are also important in that they
identify options, engage the stakeholders in a process to choose between options, maintain
attention on the efficiency case, then propose a reform plan, publicise targets, monitor reform
and report back on progress. Researchers working on air transport in Northeast Asia have
played akey rolein driving change there.

To facilitate the conduct of voluntary reviews of institutional frameworks and processes for
structural reform, the APEC Policy Support Unit has prepared a guidance manual that sets
out in a single document the objectives, scope and desired outcomes of the reviews. It is
designed to assist reviewers, volunteering economies and their respective agencies and other
interested stakehol ders to prepare for and participate in the reviews.®

1.5.9 Coordination and when it matters

Some problems demand coordination across infrastructure services for a solution, for
example, in public transport where coordination across modes is important to avoid
congestion. This is also relevant to logistics, as illustrated in the case of Indonesia where
policy across a number of modes of transport has to be coordinated. It isillustrated in the case
of Thailand with respect to investment in road networks. According to experience to date, the
Indonesian case study provides a checklist of action items for success in setting up and
managing this coordination. Critical activities include:

establishing aformal processin which all relevant parties are involved;

providing funding for it;

providing the process with relevant powers to make changes to policies and practices,
including all the stakeholders, not just suppliers but also users of the services — public
and private — from the beginning;

e having afunctional organisation; and

e monitoring progress.

Other examples of the value of coordination include setting up integrated ticketing systems,
which requires as much coordination as does network wide traffic signal coordination. It is
important to recognise this as it has beneficia efficiency impacts. To say how it has or has
not been dealt with can be, but it is not always, critical. Other structures are easier to operate
on their own account, for example, railways and highways. However, when co-ordination is
critical, the question is how to get it done? This requires leadership and external advice.

1.5.10 Universal service obligations

Viet Nam in the telecommunications sector demonstrates yet again the value of dealing with
universal service obligations directly. To embed them in the commitments of incumbents
creates a disincentive for reform. Separating them makes the cost transparent.

1.6 THE NEXT STEPS
1.6.1 Effects of further reform

Chapter 2 examines the economy- and region-wide effects of prospective structural reforms
in the transport energy and telecommunications sectors of APEC economies. What are the
next steps to complete the programs of structural reform already begun in these sectors?

® The PSU manual is available at http://publications.apec.org/publication-detail.php?pub_id=960.
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The theme of these next stepsis the introduction of competition into each sector. Thisimplies
aseries of changes, such asin:

e air transport, a range of reforms to air services agreements, to entry conditions for
domestic and foreign carriers, and to ownership;

e maritime transport, the dismantling of remaining entry restrictions, quotas or cargo
sharing arrangements and the granting of national treatment to foreign-owned carriers
located domestically;

e rail transport, vertica separation and free entry in freight operations in those
economies that do not yet have them;

o dectricity and gas, third party access, unbundling, wholesale markets and/or retail
competition in economies that have not yet implemented them; and

» telecommunications, the removal of remaining foreign equity limits.

The study uses modelling work to assess the implication of this package of ‘next steps’ in
structural reform. The modelling assumes no privatisation of incumbentsin rail, electricity or
gas. Key results, discussed in more detail in Chapter 2, include the following four points.

Firstly, this package of reform would have significant effects. They can be trandated into
productivity effects, and the estimated first-round impacts of these reforms suggest that they
could lead to weighted average productivity improvements in the range of 2—-14% across the
sectors involved. The most extensive reform effort, and the largest productivity gains (i.e.,
above 10%), are projected to occur in Indonesia; Malaysia; Mexico; the Philippines, Chinese
Taipei; and Viet Nam.

Secondly, economy-wide gains can also be estimated, as there is strong correlation between
the size of the reform tasks and the economy-wide gains they generate. Furthermore, in all
economies, an overwhelming proportion of these gains come from reforms at home, rather
than reforms in other economies. Thus, while the gains from joint reforms are considerable,
there is no compelling reason for each APEC economy to wait for othersto start.

Thirdly, while most APEC economies are also projected to reap small gains from reforms
elsewhere, this is not a foregone conclusion, because productivity improvements elsewhere
are a two-edged sword. The income and price effects of productivity gains in other
economies on the home economy work in opposite directions, and very often the adverse
price effects dominate. The difference here is that structural reforms in other economies also
reduce the cost of transporting merchandise exports from the home economy. In most cases,
this restores the balance in favour of the home economy.

Fourthly, across the APEC region, structural reforms in transport, energy and
telecommunications as outlined above are projected to generate USD175 hillion a year in
additional real income (in 2004 dollars), relative to what would have accrued had no reforms
occurred. Thisis a snapshot of the steady state gains after a 10-year adjustment period, during
which smaller gains accrue.

1.6.2 Gainsfrom structural reform compar ed to other agendas

APEC-wide, the projected gains from these structural reforms are almost twice as big as the
gains from further liberalisation of merchandise trade. Yet the sectors where the structural
reforms occur are less than a quarter of the size of those engaged in merchandise trade. When
structural reforms lower real production costs, even by half as much asis estimated here, they
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generate a ‘bang for the buck’ that is much greater than from trade reforms. However, cost
bases can also contribute to further trade gains. Exporters which capture benefits can use cost
advantages to decrease the costs of the products they export.

The findings of Chapter 2, therefore, vindicate the decision of APEC Leaders to move
beyond a ‘border’ agenda to one that focuses on behind-the-border reforms. Yet structural
reforms to generate significant gains are aso likely to generate significant structural
adjustment costs. The expected size and extent of those adjustments has also been examined.

At the sectoral level, the projected output gains tend to be in the services sectors undergoing
reform, and in the sectors that use their services intensively. These can include metals
(intensive users of electricity), chemicals (intensive users of gas), wood and paper products
(intensive users of domestic transport services), and arange of industries (meat and livestock,
forestry and fishing, grains, dairy, other manufacturing) that are intensive users of
international transport services. Construction is typically also projected to gain slightly from
the additional impetus given to industry investment.

The sectors projected not to gain (and, therefore, could be viewed as losing in relative terms)
are typically those that do not fall into the above categories. They suffer indirectly from higher
wages and rates of return, effects that are induced primarily by the expansions in overal
activity. Industries typically losing in this way include textiles and clothing, motor vehicles,
other transport equipment, electronic equipment and other machinery and equipment.

The relative losses in industry output in these sectors are relatively minor, however. And they
are even smaler when reforms in other APEC economies are taken into account. Thus,
structural reforms in other APEC economies can play a useful role in helping to cushion the
adjustment costs of reforms at home, even if they do not add greatly to the overall gains from
reform.

The employment effects of structural reforms can be significant. The essence of a
productivity improvement is that an industry can produce more with less. As a result, input
usage can fal, even when output rises. Sectors which according to the modelling lose
employment to a relatively large extent do so not as a result of their own productivity
improvements but because the home industries that use their services lose their position as
other economies reform.

In the extreme cases, modelling indicates relative losses in unskilled employment in a
particular sector after 10 years can accumulate to upwards of 30%. But this modelling result
needs to be kept in perspective. Employment changes occur over time and can be addressed
through targeted structural assistance measures. Secondly, as long as an economy grows,
overall employment will increase so the modelling shows that structural reforms may require
significant relative shifts of labour across sectors over time. Thirdly, the model projects
higher real wages for al workers in al economies. Modelling and real world examples
demonstrate that displaced workers earn higher real wages in their new occupations.

To reiterate, employment opportunities overall depend on the growth of an economy. Thus,
one of the best ways that APEC economies can guard against any adverse employment
effects of structural reform is to maintain healthy underlying rates of economic growth.
Structural reform itself makes a contribution to this goal, since it adds to productivity,
stimulates activity and increases the resilience of the economy, but prudent macroeconomic
management is also crucial.
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1.6.3 The LAISR agenda

The importance of structural reform in APEC economies and how it is conducted cannot be
overestimated. This research shows the value of the APEC Leaders adoption of an agenda of
structural reform.

The case studies and the associated research also reveal the importance of structural reform as
providing strong bridges behind the border to the benefits of regional economic integration.
This study has found that:

o structural reforms are very challenging and require balanced reform and political
commitment amid the economic and political complexitiesin all economies;

e structural reforms can create winners and losers but yield more inclusive development
when they are carried out dynamically and with other economic reforms; and

e structural reforms are worth undertaking and provide much greater gains than trade
liberalisation and generate economic sustainability.

These results suggest the need for APEC to build an even stronger structural reform agenda
and work program. Structural reform will be a continuing process, as growth, changes in
economic structures, new technologies and market responses to existing regulation continue
to change the situations in which APEC economies and their regulatory systems operate.
Steady adaptation is required, not the least because expectations will rise as development
proceeds. Pressure from the rest of the world, both competition from other economies and
new commitments for cooperation, create further forces for change. APEC economies, as the
tables and figures in thisreport illustrate, are at various stages of reform and their experiences
to date are valuable to other members. The sharing of this experience remains a priority as
they assist to learn about what is possible. But, what is most important, are the strategies for
implementation and starting the reforms — turning shared experiences into concrete actions.

Effective structural reform is adopted for a purpose and to achieve a stated outcome. A key to
progress is first to be clear about that purpose and the outcomes sought. Another area of
cooperation is the design and implementation of reporting systems and monitoring
arrangements for the progress of reform. The impacts of reform and their economy-wide
effects are worthy of regular attention. Evidence of gaps between good practice, given the
stage of development, and the costs of those gaps are drivers of reform. The pace of reformis
important. But in the end what mattersis the outcome.

More efficient market operations, greater resilience, macroeconomic stability, higher
productivity that follow from structural reform contribute to growth and thereby to higher
standards of living. The concern with resilience and macroeconomic stability is even more
relevant in the context of the response to the global financial crisis.

A reform program focused on structural reform will create new sources of growth. The new
growth will be driven by productivity. Reform at the border remains significant for efficiency
and growth of member economy but the empirical work here demonstrates the significance of
the productivity effects of even a modest set of ‘next steps’, all primarily focussed on the
introduction of competition. New growth, more dynamic economies and a stronger APEC
would be the resullt.
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Chapter 2

MODELLING THE BENEFITSOF STRUCTURAL REFORMS
IN APEC ECONOMIES

Philippa Dee!

e A general equilibrium model is used to assess the effects of a package of structural
reforms, focused on the introduction of competition into markets for transport and
energy.

e APEC-wide, the projected gains are significant and almost twice as big as the gains
from further liberalisation of merchandise trade.

e At the sectora level, the projected output gains tend to be in the services sectors
undergoing reform, and in the sectors that use their services intensively.

21INTRODUCTION

Structural reform in transport, energy and telecommunications is not synonymous with
deregulation but with better regulation. Nor is privatisation the key. The critical am of
structural reform is to encourage as much competition as is appropriate in these sectors, while
configuring the regulation targeted at other legitimate economic and social objectives so that
it does least damage to that competition, and therefore to economic efficiency. Competition
can be a powerful method of squeezing excess profits and driving producers to find lower
cost ways of doing business. Ownership matters primarily to the extent that it affects the
incentives of producers to respond in these ways to competitive pressures, and government-
owned enterprises can respond quite adequately to private sector competition if they are
adequately capitalised and operate under appropriate governance structures. As will be seen,
there can be significant gains from structural reforms in some of these sectors, even when
they continue to operate with current ownership structures.

The appropriate level of competition depends on the sector in question. Many of these
activities involve networks — of railway lines, of electricity transmission and distribution
lines, of gas transmission and distribution pipelines and of telecommunications transmission
and distribution lines. At least some components of these networks have the characteristics of
a ‘natural monopoly’, meaning that it is less costly for their operation to be carried out by a
single producer using a single set of facilities, rather than having two or more operators with
duplicate facilities.

The structural reforms in these sectors are typically aimed at introducing competition into
those parts of the production chain that are not natural monopolies. This requires the
competitive suppliers to have access to those parts of the network that are natural
monopolies. Successful reform also requires that the restructuring be done in such away that

! Crawford School of Economics and Government, The Australian National University, Canberra, Australian
Capital Territory (philippa.dee@anu.edu.au).
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the benefits of competition in the competitive sectors outweigh the loss of any economies of
scope that may have prevailed when the monopoly and competitive activities were operated
together under single ownership.

In maritime and air transport, the natural monopoly elements are more likely to be at the ports
or airports than in the transport operation per se. But maritime and aviation networks operate
across national boundaries, and in both activities a degree of regulatory cooperation may be
required to ensure safety and coordination along international routes. But such regulation
should not unduly impede competition, nor should competition be unduly stifled in the
interests of promoting or protecting ‘ national champions'.

This paper draws on studies in this report that have identified the types of regulatory
structures that unduly impede competition and have quantified their first round impact on
economic performance in the sectors in question. The purpose of the paper is to go one step
further: to quantify the effects of reforming those regulatory structures, not just on the sectors
in question but also on sectors that might use these services, on whole economies, and
ultimately on the region as a whole. It also ams to quantify the adjustment costs that these
prospective reforms might generate.

2.2 THE REFORM AGENDA
2.2.1 Air transport

International air services are governed by a system of bilateral air services agreements. While
these agreements cover a wide range of topics that would be deemed legitimate targets of
regulation (such as aviation security, incident investigation, immigration and control of travel
documents), they also include seven key features that have been identified by the WTO
Secretariat as restricting scheduled air passenger services (WTO 2006):
e Designation
Governs the right to designate one (single designation) or more than one (multiple
designation) airline from the home economy to operate the agreed services between
the two economies.
e Withholding
Defines the ownership conditions required for the designated airling(s) of the foreign
economy to be allowed to operate the agreed services. The most restrictive conditions
require substantial ownership and effective control to be vested in the designating
economy or its nationals. The most liberal regime (principal place of business)
removes the substantial ownership requirement but still requires the designated airline
to be incorporated in the designating economy and to have its principal place of
business there. This falls far short of the relatively generous ‘rules of origin’ typically
written into services trade agreements. These would typically require only ‘ substantial
business’ in the designated economy, irrespective of ownership.
e Grant of rights
Covers the rights to provide air services between two economies. The dimensions in
which air services agreements are generally being liberalised is in the granting of the
5th, 6th and 7th freedoms and cabotage. The 5th freedom is the freedom to carry
passengers between two economies by an airline of a third economy on a route with
origin or destination in its home economy. The 6th freedom is the freedom to carry
passengers between two economies by an airline of a third economy on a route that
goes via its home economy. (Note that 6th freedoms can also be constructed via a
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combination of the 3rd and 4th freedoms from different bilateral agreements, and so
are rarely specified explicitly.) The 7th freedom is the freedom to carry passengers
between two economies by an airline of a third economy on a route with no
connection to its home economy. Cabotage is the freedom to carry passengers within
an economy by an airline of another economy on a route with origin or destination in
its home economy.

e Capacity clause
Determines the capacity of an agreed service, where capacity refers to the volume of
traffic, frequency of service and/or aircraft type.

e Tariff approval
Refers to the fare setting regime. Under the most restrictive regime, the aeronautical
authorities of both economies have to approve a fare before it can be applied. Under
the most liberal regime, fares are not subject to the approval of either authority.

e Satistics
Establishes rules on the exchange of statistics between economies or their airlines. If
an exchange of statistics is or can be requested, it is a sign that the parties intend to
monitor the performance of each other’s airline and is thus viewed as a restrictive
feature of an agreement.

e Cooperative arrangements
Defines the rights of the designated airlines to enter into cooperative marketing
arrangements such as code sharing and alliances. This right is considered a liberal
feature because it provides a means to rationalise networks in the absence of
liberalisation of the ownership clause.

These restrictive features of air services agreements have been shown to impose costs by
raising international airfares and restricting international traffic. Gonenc and Nicoletti (2000)
and Doove et al. (2001) found a positive and significant effect of the restrictiveness of air
services agreements on passenger air fares. For example, Doove et a. (2001) estimated that
the restrictive provisions of the agreements in place at the time had inflated international
airfares from Indonesia and the Philippines by over 20%, and from Malaysia, Singapore and
Thailand by 16-18%. Piermartini and Rousova (2008) found that an increase in the degree of
liberalisation from the 25th to the 75th percentile would increase passenger traffic volumes
between economies linked by a direct air service by about 30%. In particular, they found that
the removal of restrictions on the determination of prices and capacity, cabotage rights and
designation were found to be the most traffic-enhancing provisions.

The restrictive provisions of air services agreements also impose costs on air freight services.
Most air freight is carried in the belly of passenger aircraft and is thus affected by exactly the
same provisions as passenger traffic. Freight-only flights are generally also governed by the
same provisions as passenger flights, although in some instances they are granted more
liberal traffic rights. Grosso (2008) found a positive and statistically significant relationship
between relaxing restrictions and the value of merchandise trade. Achard (2009) found a
significant correlation between liberal air services agreements and the volume of air cargo.

In recognition of such costs, a growing number of economies are negotiating more liberal air
services agreements. The typical ‘open skies' agreement grants 3rd, 4th and 5th freedom
rights and removes restrictions on designation, capacity, frequencies, code-sharing and fares.
Open skies agreements typically do not grant cabotage rights or lift foreign ownership
restrictions on domestic airlines. Seventh freedom rights are sometimes included, but often
restricted to cargo-only traffic.
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Increasingly, economies have aso liberalised their domestic aviation services, which they can
do on a unilateral basis. Such liberalisation has typically included allowing additional
domestic and foreign entry on domestic routes, particularly by low cost carriers, and freeing
up restrictions on domestic air fares. Sometimes, liberalisation has also included the full or
partial privatisation of government-owned carriers.

The index of policy restrictions compiled by Zhang and Findlay (2010) covers some of the
key measures affecting both domestic and international aviation: the privatisation of national
airlines, foreign equity participation in domestic airlines, the existence of low cost carriers,
the number of effective passenger airlines (indicating ease of entry), whether there is multiple
designation on international routes, whether there are more than two open skies agreements
and whether 7th freedom cargo rights are granted to at least some foreign carriers.

Table 2.1 shows the index and its components, where an index value of 1 indicates full
restrictiveness, a value of 0 denotes no restriction, and intermediate values denote partial
restrictions. (See the original paper for details, noting that the analysis is restricted to APEC
members that have been included in the computable general equilibrium model, based on data
available from the GTAP model database [Hertel 1997]. It therefore excludes Brunei and
Papua New Guinea.)

The table indicates that China; Viet Nam; the Russian Federation; the Philippines; and
Chinese Taipeli currently have the most restrictive regulatory regimes among APEC
economies. The United States of America; Australia; Singapore; Malaysia; and Thailand have
the least restrictive regimes.

Table 2.1: Index of policy restrictionsin air transport.

. Low .
APEC member Privatised Fore_lgn cost Effect_lve Designation Open th Total
equity airline competitors skies | freedom | score
Australia 0 0 0 0.5 0.5 0 0 1
Canada 0 0.75 0 1 1 0 0 275
Chile 0 0 1 1 1 0 0 3
China 0.67 0.5 05 0 0.5 1 1 4.17
Hong Kong, China 0 0 0.5 1 1 0 1 35
Indonesia 1 0.5 05 0 0.5 0.5 0 3
Japan 0 0.75 0.5 0 0 05 1 275
Republic of Korea 0 0.5 0.5 0.5 0 0.5 1 3
Malaysa 0.67 0.5 0 0 0.5 0 0 1.67
Mexico 0 0.5 05 0.5 0 0 1 25
New Zealand 0.67 0 05 0.5 0.5 0 0 217
Peru 0 0.5 0.5 0.5 05 0 0 2
Philippines 0 0.5 0.5 0 0.5 1 1 35
Russia 0.67 0.75 05 0 0.5 0 1 3.42
Singapore 0.67 0 0 0.5 0 0 0 117
Chinese Taipei 0.67 0.5 1 0.5 0 0.5 0 3.17
Thailand 0.67 0.5 0 0 0.5 0 0 1.67
United States 0 0.75 0 0 0 0 0 0.75
Viet Nam 1 0.5 05 0.5 1 0.5 0 4

Source: Zhang & Findlay 2010.
Note: 0 = no restriction, 1 = full restriction

2.2.2 Maritimetransport
McGuire, Schuele and Smith (2000) surveyed the maritime policy regimes in several APEC,

Latin American and European economies. They described the key restrictions affecting
shipping services as follows:
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e Right to fly the national flag
Requires ships to be registered or licensed to provide maritime services on domestic
and international routes. The conditions on registration may include legitimate
requirements, such as meeting seaworthiness and safety requirements, but may aso
include restrictions, such as the ship having a commercial presence in the domestic
economy and being built and/or owned domestically.

e Cabotage restrictions
These restrict shipping services on domestic and coastal routes to vessels that meet
certain conditions. Shipping services between domestic ports may be required to be
carried out by domestically owned, operated, built and/or crewed ships.

e Conferences
Private sector arrangements between shippers that are held out to facilitate the
planning and coordination of shipping traffic but typically aso include anti-
competitive provisions. Governments that have enacted general competition laws
usually permit the existence of conferences through exemptions from the price setting
and collusion provisions of their domestic competition legislation.

e UN Convention on a Code of Conduct for Liner Conferences (UN Liner Code)
Stipulates that conference trade between two economies can allocate cargo according
to the 40:40:20 rule, whereby 40% of tonnage is reserved for the nationa flag lines of
each economy and 20% is allocated to liner ships from athird economy.

e Cargo sharing
Other types of arrangements that stipulate the allocation of cargo on particular routes
between parties to bilateral and multilateral agreements.

e Bilateral agreements
Agreements between two economies that primarily restrict the supply of shipping
services and the allocation of cargo. Some bilateral agreements also restrict the use of
port facilities.

Many developing economies do not have general competition laws or any legidative
framework for regulating the behaviour of shipping conferences. However, in recent times
conferences have been subjected to increasing competition. They no longer dominate shipping
routes and are no longer regarded as the impediments to maritime performance that they once
were. PDP Australia and Meyrick and Associates (2005) note that within ASEAN, cargo
reservation measures have been very significantly reduced and in many cases completely
abandoned. Similarly, a growing number of economies have ‘open’ ship registries, which
means that local ship registration is no longer tightly tied to local ownership of the shipping
company. This leaves cabotage restrictions, along with inadequate and aging infrastructure, as
the main impediments to economic performance in shipping servicesin many economies.

These regulatory restrictions on shipping services have been shown to be costly, particularly
to developing economies. Kang (2000) found that the maritime restrictions imposed by goods
exporting economies appear to have a much greater impact on bilateral shipping margins (as
measured by cif/fob ratios) than those imposed by importing economies. He aso found that
in exporting economies, lowering restrictions such as cabotage and port services restrictions
had a greater effect on margins than reducing restrictions on the commercial presence of
foreign suppliers. In severa applications of these findings, the sum total of restrictions on
shipping and port services was found to have inflated shipping costs by around 30% in
Morocco (Dee 2006) and by around 26% in Indonesia (Dee 2008).
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The index of regulatory openness compiled by Bertho (2010) covers some of the key
measures affecting maritime transportation. Table 2.2 shows the index and its components,
where an index value of 1 indicates full openness, avalue of 0 denotes full restrictiveness and
intermediate values denote partial restrictions (see the origina paper for details). The index
covers cabotage restrictions, cargo handling restrictions, quotas for private or government
cargo, the availability of exemptions for carrier agreements from competition law and the
existence of an independent regulatory authority. It also covers measures that fall squarely
into the category of barriers to services trade — foreign equity limits, limits on the legal form
of establishment (branches, subsidiaries) of foreign greenfield operations, whether foreign
operators can take a controlling stake in existing private or public entities and whether there
are nationality requirements on the employees or boards of directors of foreign companies.

The table confirms that cabotage restrictions are the predominant restrictions on maritime
services among APEC economies. Hong Kong, China is the most liberal APEC member,
followed by Chile; New Zealand; and Australia. The least liberal is Viet Nam, which does not
have a deep sea port, so most goods are transported to Singapore and Hong Kong, China
before going on to final destinations. Foreign firms usually provide cross-border services via
a Vietnamese (wholly domestic) agency, which does everything on behalf of foreign
suppliersin Viet Nam and earns a commission from the foreign partners (Dee 2010a).

2.2.3 Rail transport

Rail can be a very efficient means of transporting cargoes, especially bulky ones, once they
are loaded onto the trains, but the loading and unloading is costly. By contrast, road freight
transport may be less efficient in moving large cargos but it can operate door-to-door, often
avoiding a cycle of loading and unloading. Similar tradeoffs apply in the economics of rail
passenger transport. Furthermore, rail operating costs make it more economic than road for
moving freight over longer distances, while over short distances road transport dominates.
For these reasons, rail transport plays a surprisingly minor role in many economies’ transport
networks. For example, in Indonesia rail transport accounts for only 7% of passenger
transport and less than 1% of freight transport (Dee 2008).

In rail services the natural monopoly elements are the track bed, while rolling stock (railcars)
can be leased or bought by competitors and operated on the incumbent’s rail tracks (subject to
an adequate access regime, timetabling and safety standards). ‘Horizontal separation’ is the
term given to competition in the market (e.g., via the free entry of freight operators) or for the
market (e.g., via tendering or franchising arrangements for passenger services). However, to
promote effective competition, it may be necessary to require the track operator to become a
separate corporate entity without any interest in passenger or freight operations (‘vertical
separation’). Without such an interest, the track operator will have an incentive to maximise its
revenue by maximising traffic. With such an interest, it may have an incentive to restrict the
access of competitors to promote the profitability of its own passenger or freight operations.

Cantos, Pastor and Serrano (2010a) examined the effects of horizontal and vertical separation
in European railways. They found that the reforms had been beneficial in terms of efficiency
(alowing laggards to catch up to leaders) and productivity (also incorporating the benefits of
technical change through innovation). Key drivers of both types of benefits were vertica
separation and the free entry of new freight operators. No significant effects on either efficiency
or productivity were found for the introduction of tendering systems in passenger traffic.
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Table 2.2: Index of policy opennessin maritimetransport.
Competition Form of Percentage Acquisiti_on Nationality Nationality Cargo Independent Simple
APEC member Quotas law exemptions | ownership of . dom_estlc reqt reqt BOD Cabotage handling regulalpry average
ownership entity employees authority
Australia 1 0 0.5 1 1 0 1 1 1 1 0.75
Canada 1 1 0.5 1 1 0 0 0 na 1 0.61
Chile 1 1 1 1 1 na na 0 na 1 0.86
China 1 1 0.5 0.49 0 1 1 0 1 0 0.60
Hong Kong, China 1 1 1 1 na na na nr 1 na 1.00
Indonesia 0.5 1 0.5 0.49 1 1 1 0 1 0 0.65
Japan 1 0 0.5 1 1 na 0 0 1 1 0.61
Republic of Korea 1 0 0.5 1 1 0 1 0 na 1 0.61
Malaysia 1 1 1 0.3 0 na na 0 na 1 0.61
Mexico 1 1 1 1 1 0 1 0 na 0 0.67
New Zealand 1 0 0.5 1 1 na na 1 1 1 0.81
Peru 1 1 1 1 1 0 0 0 na 0 0.56
Philippines 0 1 0.5 04 na 1 0 0 0 1 043
Russia 0 1 0.5 1 1 1 1 0 1 0 0.65
Singapore 1 0 0.5 1 na na na nr 1 na 0.70
Chinese Taipei 1 0 1 na na na na 0.5 0 0 042
Thailand 0.5 1 1 0.49 0 1 0 0 0 0 0.40
United States 0 0 0.5 1 1 0 0 0 1 1 0.45
Viet Nam 1 1 0 0 0.5 0 0 0 0 0 0.25

Source: Bertho 2010.

Note: na= not available; nr = not relevant; 0 = close, 1 = open.
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The index of policy openness compiled by Cantos, Pastor and Serrano (2010b) covers some
of these elements of rail regimes in APEC economies. Table 2.3 shows their index
components (some values available when this study was undertaken are provisional), where
an index value of 1 indicates openness, and a value of O denotes restrictiveness. The index
covers vertical separation, free entry into freight operations and franchising in passenger
services.

The table indicates that Australia; Chile; Mexico; Peru; and Russia have regimes that are
most conducive to competition in rail services. The most restrictive regulatory regimes are in
many of the East Asian members of APEC.

Table 2.3: Index of policy opennessin rail transport.

Vertical separation of Freeentry in freight Franchising in passenger
APEC member infrastructureand operations services
operations
Australia 1 1 1
Canada 0 0 1
Chile 1 1 1
China 0 0 0
Hong Kong, China nr nr nr
Indonesia 1 0 0
Japan 0 1 1
Republic of Korea 1 0 0
Malaysia 0 0 0
Mexico 1 1 1
New Zealand 0 1 1
Peru 1 1 1
Philippines 0 0 0
Russia 1 1 1
Singapore nr nr nr
Chinese Taipei 0 0 0
Thailand 0 0 0
United States 0 1 1
Viet Nam 0 0 0

Source: Cantos et al. 2010b.
Note: nr = not relevant; 0 = close, 1 = open.

2.2.4 Electricity

The production of electricity involves generation, transportation over high voltage lines
(transmission), transportation over low voltage lines (distribution) and marketing to retail
consumers (supply). Transport operations are considered to be natura monopolies and
typically remain regulated, even after structural reform. But generation is seen as a
competitive activity and is generally the first activity to be opened to competition, followed
by wholesale trading and retail supply. However, retail prices may remain regulated in some
economies, even after structural reform.

Doove et a. (2001) describe the broad outlines of the structural reform agendain electricity as.
e structurally separating (unbundling) the competitive activities (particularly generation,
but sometimes also retailing) from the natural monopoly elements (particularly
transmission, but occasionally sometimes al so distribution);
e dividing existing generation capacity among a number of different generation
companies, who then compete with each other (horizontal separation);
e alowing new generators to enter the market;
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e guaranteeing open and non-discriminatory access for al generators to the
transmission grid (subject to available capacity), so they can sell directly to
downstream suppliers or users rather than to the incumbent (third party access);

e establishing a wholesale price pool, or spot wholesale market, for electricity (either
mandatory or optional), so that new entrants are not obliged to enter both the
generation and retailing sector at the same time, thus lowering entry costs,

e regulating natural monopoly activities to prevent any abuse of market power;

e introducing a regulator that is independent of industry players and day-to-day
influence, and typically separate from the system operator;

e enabling large customers (retailers and sometimes large industrial users) to buy
electricity directly from the generator of their choice;

e introducing competition into metering and billing activities and contract terms, thus
allowing retail customers the freedom to choose among different electricity suppliers,

e providing a full range of tradable financia instruments (e.g., futures contracts and
options);

e undertaking partial or complete privatisation or corporatisation of publicly-owned
assets,

e introducing cross-ownership restrictions, especially between competitive and natural
monopoly activities;

e liberalising restrictions on foreign investment and ownership;

e mandating service quality standards; and

e alowing retailers to introduce innovative services (e.g., the ability to switch retailers
over the Internet or providing electricity jointly with other services such as telephony
and gas).

One of the first empirical assessments of the effects of electricity reform was Steiner’ s (2000)
study of OECD members over the 1986-96 period. She found that unbundling of generation,
third party access and the introduction of wholesale electricity markets were al associated
with lower electricity prices. However, she found that private ownership was not necessarily
associated with increased competition. Nevertheless, both private ownership and unbundling
of generation and transmission were found to be associated with a higher rate of utilisation of
existing generation capacity, and with reserve plant margins that were closer to optimal.

Two other recent studies have been less definitive. Hattori and Tsutsui (2004) undertook a
similar study of OECD members over the dightly later period of 1987-99, athough their
measurement of variables (particularly prices) was different. They found that giving customers
access to aternative suppliers (which they argue is highly correlated with third party access)
was associated with lower prices. However, unlike Steiner, they did not find a significant effect
of unbundling or the introduction of a wholesale spot market on prices. Nagayama (2007)
undertook a broadly similar study of 83 economies over the 19852002 period. He found that
neither unbundling nor the introduction of a wholesale pool market on their own would
necessarily reduce eectricity prices. In fact, contrary to expectations, there was a tendency for
the price to rise. However, coexistent with an independent regulatory, unbundling could work
to reduce prices. He also found that privatisation, the introduction of foreign independent
producers and retail competition could lower electricity pricesin some regions, but not al.

To some extent these mixed results are a sign that in some economies reforms may not have
been taken far enough. Either the reforms were not taken far enough to have any real effect or
there were not enough reforms in the chosen samples for econometric techniques to discern
any significant effects. Dee (2010b) found more evidence of significant benefits from
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structural reforms among OECD members, over a period of more active reform associated
with the European Union’s Second Electricity Directive.

The index of policy openness compiled by Dee (2010b) covers some key dimensions of
electricity regimes in APEC economies. Table 2.4 shows the index components, where an
index value of 1 indicates openness and a value of O denotes restrictiveness. The index covers
unbundling, third party access and the existence of a deregulated wholesale electricity market.

APEC economies with regimes that are most conducive to competition in electricity
generation are Australia; Chile; the Republic of Korea; New Zealand; the Russian Federation;
and Singapore. The most restrictive regulatory regimes are in Indonesia; Hong Kong, Ching;
Malaysia; Mexico; Chinese Taipei; and Viet Nam.

Table 2.4: Index of policy opennessin electricity.

APEC member Third party access | Wholesale price pool Unbundling
Australia 1 1 1
Canada
Chile
China
Hong Kong, China
Indonesia
Japan
Republic of Korea
Malaysia
Mexico
New Zealand
Peru
Philippines
Russia
Singapore
Chinese Taipei
Thailand
United States
Viet Nam

Source: Dee 2010b.
Note: 0 = closed, 1 = open.
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2.2.5 Gas

Natural gas is found in underground reserves, often in combination with oil and condensate
products. Exploration and production is generally done by oil companies, and there are few
synergies between this and other activities in gas markets. In economies without indigenous
production, however, the primary supply activity is undertaken by importers, who may also
be involved in downstream activities.

In many economies, gas importation, transmission and storage was traditionally undertaken by
a single monopolist, or severa companies with regional monopolies. Sometimes the monopoly
importer also sold to end users, or el se these sales were handled by downstream monopolies.

Like electricity, structural reform of gas markets involves allowing new entrants into the
potentially competitive segments of the market, without requiring them to be vertically
integrated. This can involve new companies producing gas or importing it from external
sources, in competition with the incumbent(s). It can involve new shipper/suppliers buying gas
on wholesale markets, arranging for its transportation with the network company and signing



Modelling the benefits of structural reformsin APEC economies 41

retail contracts with consumers. It can aso involve pure traders buying and selling on
wholesale markets to take advantage of arbitrage opportunities (European Commission 2007).

These new activities rely on the development of functioning wholesale markets and on third
party access to transmission and distribution networks. To reduce the possibility of
incumbents using their control over pipeline or terminal facilities to thwart competition, both
transmission and distribution can be unbundled into separate transmission system operators
and distribution system operators. When such operators are sufficiently independent from
incumbents, they have an incentive to maximise, rather than restrict, the amount of gas sold
through their networks, thus facilitating competition.

Thus the broad features of structura reform in gas markets are similar to those in electricity
markets, though the scope for competition in primary production/importing is somewhat
more limited than in electricity generation.

There are relatively few studies of the effects of structural reform in gas markets. Jamasb,
Pollitt and Triebs (2008) studied the effects of United States regulatory reform on
productivity and found that encouraging competition has been rather successful in raising
productivity. Hawdon (2003) found evidence that the types of reforms introduced in the
United Kingdom are associated with higher levels of efficiency, good utilisation of labour
and levels of underutilisation of capital sufficient to support the development of competitive
markets. Nevertheless, Brakman, van Marrewijk and van Wittel oostuijn (2009) warn that lack
of competition and capacity constraints in gas production/import can prevent these gains
being passed on to consumers.

The index of policy openness compiled by Dee (2010b) covers some of these key dimensions
of gas regimes in APEC economies. Table 2.5 shows the index components, where an index
value of 1 indicates openness and a value of O denotes restrictiveness. The index covers
unbundling of production/import, unbundling of supply, third party access, the absence of
entry restrictions and the presence of retail competition.

APEC economies with regimes that are most conducive to competition in gas markets are
Australia; Canada; New Zealand; and the USA. The most restrictive regulatory regimes are in
Hong Kong, China; the Republic of Korea; Malaysia; the Russian Federation; Chinese
Taipel; and Viet Nam.

2.2.6 Telecommunications

As reflected in the WTO Reference Paper on telecommunications, the reforms of the 1990s
recognised that efficiency gains could be had by introducing competition into those
components of the telecommunications network that were not natural monopolies. However,
competitors would need access to the monopoly elements (typically the ‘last mile’) in order
to provide a full retail service. According to the Reference Paper, access regimes should
provide competitors with access to essential facilities at access charges that were cost-based
and non-discriminatory. The appropriate regulation of access charges is a complex issue,
although sometimes made more complex than necessary when access charges (as a single
policy instrument) are used to pursue multiple objectives (Dee & Findlay 2008).

A related requirement for promoting contestability was to ensure the general interconnectivity
of the facilities of various competitors, whether or not they constituted essential facilities. This
was required so the subscribers of one provider could make calls to subscribers of all other
providers, irrespective of the ownership of the various network components involved. Various
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Table 2.5: Index of policy opennessin gas.
Third Absence of

APECmember | party | BBy | ort | of supply.
access restrictions
Austraia 1 1 1 1 0
Canada 1 1 1 1 1
Chile 0 0 1 1 0
China 0 1 1 0 1
Hong Kong, China 0 0 0 0 0
Indonesia 1 0 1 1 0
Japan 1 1 0 0 0
Republic of Korea 0 0 0 0 0
Malaysia 0 0 0 0 1
Mexico 1 1 0 0 0
New Zealand 1 1 1 1 0
Peru 1 0 0 1 0
Philippines 0 0 0 0 0
Russia 0 0 0 0 0
Singapore 1 1 0 1 0
Chinese Taipei 0 0 0 0 0
Thailand 1 0 0 1 0
United States 1 1 1 1 1
Viet Nam 0 0 0 0 0

Source: Dee 2010b.
Noted: 0 = closed, 1= open.

regulatory principles were also developed to ensure that interconnection charges were not
used by the incumbent to preserve network dominance (Economides, Lopomo & Woroch
1996, ITU 2000).

A further component of these reforms was ensuring number portability, so that retail
subscribers could take their original phone number with them if they switched providers. This
was necessary to reduce the cost of ‘shopping around’, and thus to increase the competitive
pressures on providers.

A key supporting component of these pro-competitive reforms was to revise the ways in
which universal service obligations were met. To that point these obligations had often been
met by cross-subsidies built into the retail prices of telecommunications services that
provided competitors with a chance to cherry-pick the lucrative long-distance parts of the
market and left incumbents with fewer options to cover their fixed costs. Their response was
often to inflate the wholesal e access prices charged to competitors for access to the essential
facility. Of course, this worked to defeat the introduction of competition. A key reform
component of the 1990s, therefore, was to ‘rebalance’ retail prices to remove the cross-
subsidies and ensure that fixed costs were covered, and to find other ways to fund universal
service obligations — typically either directly from the government budget or through an
industry levy imposed on all service providers.

Since then, a number of technological advances have in some ways radically transformed the
industry. The first key development has been the phenomenal growth of mobile telephony.
This technology has few natural monopoly elements, so it has allowed extensive entry by
new providers. To the extent that mobile services provide a close substitute to fixed-line
services, competition from this source can discipline the behaviour of fixed-line service
providers and reduce the need for regulatory intervention or oversight. The two services are
close substitutes for individuals and perhaps even households. But businesses of any size
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typically also need fixed-line connections to meet the sheer volume of their voice and data
needs. Most governments have therefore retained the kind of regulatory structures described
in the WTO Reference Paper.

A second key development has been the growth of internet services, particularly broadband.
These services, which combine developments in the size and nature of the ‘pipe with
developments in switching and signal transmission technology, have made it technologically
meaningless to distinguish voice from data traffic. This is the essence of ‘convergence’. So
now there is an imperative for regulatory structures to acknowledge this convergence. The
key way in which this is happening is in the move from ‘individual’ to ‘genera’ or ‘class
licensing, not just for carrier licences but also for licences to access the spectrum required for
mobile and fixed wireless technologies. Typicaly, individual licences were not only attached
to a particular technology, they were also attached to a particular service. General licences are
less tied to particular services, and will often allow both voice and data transmission,
although most governments are not yet ready to include broadcasting servicesin the bundle.

The proliferation of delivery technologies for broadband services (such as ADSL, fibre optic,
fixed wireless) has also provided an imperative for regulatory structures to be ‘technology-
neutral’. This is aso facilitated by the move from ‘individual’ to ‘general’ or ‘class
licensing, since general licences are typically no longer tied to a particular technology.

But there are limits on the extent to which regulatory structures can be completely
technology-neutral. This is because a key rationale for regulatory intervention remains
dealing with ‘natural monopoly’ components of the network, and the nature and extent of the
natural monopoly problem depends on the particular technology in question. Thus, given the
rapid development and proliferation of technologies, there may be no ‘one-size-fits-all’ best
approach to regulation. The most recent ITU survey of trends in reform (ITU 2008) stresses
the importance of ensuring interconnectivity across all technologies and all providers, in
order to maximise the use that will be made of any particular facility. The report is subtitled
‘Six Degrees of Sharing’, and notes (p. 1):

In a way, many regulatory practices can be viewed as sharing. What is new and

innovative is their application to meet the needs of developing economies. What is the

same is that they use time-tested, pro-competitive tools, such as the regulation of

essential or bottleneck facilities, transparency, and the promotion of collocation and

interconnection.

Nevertheless, there is considerable current uncertainty about which technol ogies may become
dominant in the future, and as noted, the scope of such regulation depends on the technology.
Economies may not necessarily be sure to ‘pick the best winner’ but they can at least ensure
that their regulatory regimes are internally consistent. For example, economies making a
serious commitment to fibre optic technologies could need to put more regulatory effort into
access regimes than economies relying more on mobile and fixed wireless technol ogies.

As well as technological developments, services trade reform has also been an important
vehicle for promoting the contestability of market, and the potential benefits have been
shown to be significant. Mattoo, Rathindran and Subramanian (2001) estimated that
economies with fully open telecommunications and financial sectors grow up to 1.5
percentage points faster than other economies. The analysis of Warren (2000) suggested that
in the ASEAN 5, the regulatory restrictions then affecting domestic new entrants would have
raised the prices of their services by an average of over 10%, while the additional
discrimination (including foreign equity limits) against foreign-invested suppliers would have
raised the cost of their services by more than 80%.
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The overall coherence of regulatory regimes can ultimately be judged according to whether
they have engendered a competitive market structure. An index of policy openness has been
compiled for this paper, using information from Lee, Ure and Lee (2010) and ITU sources. It
focuses mainly on market structure and is based on that used by Warren (2000). Tables 2.6
and 2.7 show the index components, where a higher value denotes more openness and a

Table 2.6: Index of policy opennessin fixed-line telecommunications.

Comp. Comp. _Portion M ax %
APEC member Numbe_:r of | Comp. | ~ long _Comp. - | Comp. - mc_umb. FDI in
competitors | - local dist internat. | -data | leased | privat- | comp.
' lines ised carriers
Australia 3 1 1 1 1 0.5 0.5 1
Canada 3 1 1 1 1 1 0.5 0.46
Chile 3 1 1 1 1 1 1 1
China 3 1 1 0.5 1 1 0.5 0.49
Hong Kong, China 3 1 1 1 1 1 1 1
Indonesia 3 0.5 0.5 0.5 1 1 0.5 0.3
Japan 3 1 1 1 1 1 1 1
Republic of Korea 2 1 1 1 1 1 1 0.49
Malaysia 3 1 1 1 1 1 0.5 0.49
Mexico 3 1 1 1 1 1 1 0.49
New Zealand 3 1 0.5 1 0.5 1 1 1
Peru 3 1 1 1 1 1 1 1
Philippines 3 1 1 1 1 1 1 04
Russia 2 0.5 0.5 0.5 1 0 0.5 0
Singapore 2 1 1 1 1 1 0.5 1
Chinese Taipei 3 1 1 1 1 1 0.5 0.6
Thailand 3 1 1 1 1 1 0 0.49
United States 3 1 1 1 1 1 1 1
Viet Nam 3 1 1 1 1 1 0.5 0

Source: Based on Chapter 7 in this report and I TU sources.
Note: 0 = close, 1 = open.

Table 2.7: Index of policy opennessin mobile telecommunications.

APEC member Numbgr of Competition Portion in(?umbent Max.% FDI irj
competitors privatised competitivecarriers
Australia 3 1 05 1
Canada 3 1 05 0.46
Chile 3 1 1 1
China 3 1 05 0.49
Hong Kong, China 3 1 1 1
Indonesia 3 1 0.5 0.3
Japan 3 1 1 1
Republic of Korea 3 1 1 0.49
Malaysia 3 1 05 0.49
Mexico 3 1 1 0.49
New Zeaand 3 1 1 1
Peru 3 1 1 1
Philippines 3 1 1 04
Russia 2 1 05 0
Singapore 2 1 0.5 1
Chinese Taipei 3 1 05 0.6
Thailand 2 1 0 0.49
United States 3 1 1 1
Viet Nam 3 1 05 0

Source: Based on Lee, Ure & Lee 2010 and ITU sources.
Note; 0 = closed, 1= open.
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lower value denotes less. The tables give the number of competitors in fixed and mobile
markets (where more than three competitors receive a score of three). They record the state of
competition in the mobile market and various segments of the fixed-line market, and record
the portion of fixed and mobile incumbent operators that are privatised (where any type of
partial privatisation receives a score of 0.5), and the portion of foreign ownership that is
allowed in competitive carriersin fixed and mobile markets.

The results confirm that fixed and mobile markets in most APEC economies are now fully
competitive. Despite this, there are residual restrictions on foreign ownership in most APEC
economies. These are hard to rationalise, given the extent of competition that already exists.

2.3 QUANTIFYING THE FIRST ROUND EFFECTS OF REFORM

The policy indexes are arbitrary but they are not important by themselves. Instead, they
provide inputs into econometric exercises that quantify the first round effects of policy
restrictions on measures of economic performance in the sectors in question, while
controlling for all the other factors that affect economic performance in those sectors. This
methodology has been developed in the context of measuring and evaluating barriers to
services trade (e.g., Findlay & Warren 2000), and can aso be used to evaluate the effects of
structural reforms. The performance measures used in the econometric exercises are often
prices or price-cost margins, but sometimes quantities or costs.

The econometric estimates of the effects of policy indexes on these measures of performance
can be used to construct the counterfactual — what economic performance would be in the
absence of the regulatory restrictions, holding all other factors constant. This counterfactual
comparison gives the first round effects of structural reform. It can be seen as a ‘tax
equivalent’ if the restrictions have raised price-cost margins, or a ‘productivity equivalent’ if
the restrictions have raised real resource costs. Ideally, the econometric exercises should
include a rich enough menu of performance measures to be able to determine which of these
applies (Dee 2005).

2.3.1 Air and maritimetransport

In this paper the first round effects of structural reforms in air and maritime transport have
been derived from the econometric study by Sourdin (2010). She estimated the effects of
policy restrictions in these sectors using the policy indexes presented in the previous section.
Her measure of economic performance was the ad valorem transport costs incurred in
shipping goods internationally using air or sea transport. She made use of data from four
APEC economies — Australia; Brazil; Chile; and the USA — that compile detailed (6-digit),
consistent data on import values on both a fob (free on board) and a cif (cost, insurance,
freight) basis. Her measure of ad valorem transport costs was the percentage difference
between cif and fob valuations, calculated separately (by commodity and source economy)
for imports transported by air and by sea. Her controls in the estimation were the value of
total imports between the economy pairs, the distance between them, the value-to-weight
ratio of the particular import shipment and a product-specific fixed effect. Her estimated
semi-elasticity of air transport costs with respect to the air transport restrictiveness index was
0.055, meaning that a 0.1 unit reduction in the openness index would reduce transport costs
by 0.55%. Her estimated semi-elasticity of maritime transport costs with respect to the
maritime transport openness index was -0.487, meaning that a 0.1 unit increase in the
openness index would reduce transport costs by 4.87%
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Given further structura reforms in air and maritime transport in each APEC economy, it is
assumed that the air restrictiveness indexes would al reach a value of zero, and the maritime
openness indexes would all reach a value of unity. In air transport, this implies a range of
reformsto air services agreements, to entry conditions for domestic and foreign carriers, and to
ownership. In maritime transport, it implies the dismantling of any remaining entry restrictions,
guotas or cargo sharing arrangements, and the granting of national treatment to foreign-owned
carriers located domestically. The above semi-elasticities can be used to calculate the resulting
percentage changes in air and maritime transport costs for each APEC economy.

One key question for modelling purposes is whether to interpret these prospective cost
changes as coming about because the price—cost margins of transport operators would be
sgqueezed or because the real resource cost of shipping goods by air or seawould fall. Should
the first round effects be interpreted as ‘tax equivalents or ‘productivity equivalents ? As
will be seen, this difference in treatment can have a marked effect on the projected economy-
wide effects of structural reform. By itself, however, Sourdin’s (2010) econometrics does not
resolve the issue.

The issue is decided on a priori grounds. Price—cost markups are only likely to be inflated for
significant periods of time if regulatory restrictions prevent entry — otherwise the excess profits
are likely to be eroded by the entry of new service providers. But many kinds of regulatory
restrictions are likely to raise rea resource costs, particularly regulations that lead to shipping
delays or prevent transport operators from configuring their transport routes to achieve network
economies. In air transport, restrictive designation provisions can limit the entry of any new
carriers on international routes, but other provisions, such as restrictive traffic rights, can
prevent the achievement of network economies. In maritime, cabotage restrictions limit foreign
but not domestic entry on domestic routes. Quotas and cargo handling restrictions can lead to
shipping delays that add significantly to shipping costs.

Overall, it isjudged that the regulatory restrictions in air and maritime transport are likely to
have raised transport costs rather than inflated the price-cost margins of international
transport operators. So the first round effects of structural reform are interpreted as
productivity improvements. They are shown for each APEC economy in Figures 2.1 and 2.2.
Nevertheless, this assumption is subjected to sensitivity testing in the next section, by
assessing the economy-wide effects of an aternative treatment whereby half the first round
impact is assumed to fall on price—cost margins.

A second key question for modelling purposes is whether the first round impacts would fall
only on the cost of shipping goods internationally or whether they would also affect the costs
of domestic maritime and air services. Sourdin (2010) only measured the first effect.
Nevertheless, the policy indexes for both air and maritime include regulatory restrictions that
would also be expected to affect domestic services. Accordingly, in the modelling of the next
section, the first-round productivity effects are assumed to fall on internationa air and sea
transport margins, as well as on the domestic production of air and maritime transport
services. Further, the effects are assumed to fall equally on domestically owned and foreign-
owned service providers, even though afew components of the indexes would be expected to
affect foreign-owned carriers more than domestic ones.
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Figure 2.1: Productivity improvements from structural reforms in air transport (%). (Source: Table 2.1
and Sourdin 2010).

40.0
35.0
30.0
25.0
20.0
15.0
10.0 -
5.0 A
0.0 -
©® ® ¥ © © © S © © O T S5 Y © O ‘g T N £
= T = £ £ 35 ® O p O £ £ 0 75 = 2 £ 0
T ® £ £ ¢ a5 2% &8 9 339 st 8
s £ 0O c @© T U g aQ S T =
5 © o O - X — ° & © - ® O
S O . O H—NEQJ o oo < [J)
Z a0 T o S N = c ¢ E T &
S = o 2 < B O L =
: 2 : ¢ e £
2 z =
T3] )
& 2 (o]
o ()
u a2

Figure 2.2: Productivity improvements from structural reforms in maritime transport (%). (Source:
Table 2:2 and Sourdin 2010).

2.3.2 Rail transport

The first round effects of structural reform in rail transport have been derived from the
econometric study by Cantos, Pastor and Serrano (2010a). They estimated the effects of
horizontal and vertical separation on the efficiency and productivity of rail operations, using
data on 16 European railway systems from 1985 to 2005. In measuring efficiency and
productivity, they used a production structure that recognised two outputs (passenger and
freight transport) and four inputs (employees, passenger train supply, freight train supply and
railway infrastructure). In examining the determinants of efficiency and productivity, they
controlled for the share of passengers in the total transport task, measures of the size and
density of the network, measures of passenger and freight occupancy, and individual and time
fixed effects.
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Their measured impacts of structural reforms on efficiency indicate how structural reforms
can encourage railway operators to move towards the production frontier from a point inside
it (typically by making better use of existing infrastructure facilities). The measured impacts
on productivity also show how structural reforms can encourage technical progress in rail
operations, moving the production frontier outwards (typically by encouraging better
infrastructure facilities). In the context of rail operations in contiguous European economies,
one of the ways in which technical progress could be achieved is via investments that lead to
more seamless international rail services. This option is less easily available to APEC
economies, which are spread around the Pacific Rim. In recognition of this, the current paper
only makes use of the estimates of the effects of structural reforms on efficiency. Cantos,
Pastor and Serrano (2010a) estimate the semi-elasticity of efficiency with respect to vertica
separation as 0.025 and the semi-elasticity of efficiency with respect to free entry in freight
operations as 0.083. Thus, free entry has a greater effect on efficiency than vertical separation
(the relative impacts on productivity are the reverse).

Given further structural reforms in rail transport in each APEC economy, it is assumed that
the rail openness indexes would all reach a value of unity. This implies vertical separation
and free entry in freight operations in those economies that do not yet have them. It does not
necessarily imply any change in ownership.

The above semi-elasticities can be used to calculate the resulting percentage changes in
‘productivity’ (aterm now used more broadly than by Cantos, Pastor and Serrano 2010a) in
rail operations for each APEC economy. These are shown in Figure 2.3.
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Figure 2.3: Productivity improvements from structural reformsin rail transport (%). (Source: Table 2.3
and Cantos, Pastor & Serrano 2010b).

2.3.3 Electricity and gas

The first round effects of structural reforms in electricity and gas have been derived from the
econometric study by Dee (2010). She estimated the effects of policy restrictions in these
sectors using the policy indexes presented in the previous section. Her measures of economic
performance were electricity and gas prices to industrial users in OECD economies over the
19902008 period. Her controls for electricity prices were per capita GDP, the rate of
urbanisation, the shares of hydro and nuclear in total generation and a linear time trend. Her
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controls for gas prices were per capita GDP, the rate of urbanisation, pipeline length and a non-
linear time trend (to capture the upward movement of gas input costs). Looking only at the
policy coefficients that were significantly different from zero, the coefficients measuring the
impact on electricity prices (measured in USD PPP/kWh) of third party access, a wholesale
price pool and unbundling were -0.0032, -0.0049 and -0.0075 respectively. This means that
the introduction of third party access, a wholesale price pool and unbundling would reduce
electricity prices by USD0.32, 0.49 and 0.75 per kWh, respectively. The coefficients measuring
the impact on gas prices (measured in USD PPP/10e+7 kcal) of retail competition and the
unbundling of production/import were -30.446 and -47.5065 respectively. This means that the
introduction of retail competition and unbundling would reduce gas prices by USD30.45 and
USDA47.51 per 10+e7kcal, respectively.

Given further structural reformsin electricity and gas in each APEC economy, it is assumed
that the electricity and gas openness indexes would all reach a value of unity. This implies
third party access, unbundling, wholesale markets and/or retail competition in economies that
have not yet implemented these. It does not imply any change in ownership.

The above coefficients can be used to calculate the resulting percentage changes in electricity
and gas prices. It remains to decide whether these price changes would come about through
changes in price-cost margins or through changes in productivity, because the econometrics
does not resolve the issue. Consistent with the presumption of Steiner (2000), and with
anecdotal evidence in economies such as Australia that have undergone significant reform, it
is assumed that structural reforms would manifest primarily as productivity improvements.
The estimated improvements are shown in Figures 2.4 and 2.5. This assumption is tested |ater
via sengitivity analysis.
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Figure 2.4: Productivity improvements from structural reformsin eectricity (%) (Source: Table 2.4 and
Dee 2010b)
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Figure 2.5: Productivity improvements from structural reforms in gas (%). (Source: Table 2.5 and Dee
2010b)

2.3.4 Telecommunications

The first round effects of structural reforms in telecommunications have been derived from
an updated version of the econometric study by Warren (2000) (see Dee 2005). The main
contribution of the updated study was to use a database with a slightly expanded coverage of
economies, and to enter the subcomponents of the policy indexes separately into the
econometric estimation. The database covered many more economies than just APEC
members. The performance measures were the number of mainlines per 100 inhabitants and
the number of cellular phones per 100 inhabitants. The controls in the fixed-line estimation
were GDP per capita, household density, the percentage of mainlines connected to digital
exchange and waiting lists as a percentage of mainlines. The controls in the mobile
estimation were GDP per capita and population density. In both cases the relationship with
per capita GDP was assumed to be cubic, to allow for ‘saturation’ levels of penetration. The
policy variables were combinations of the indexes shown in Tables 2.6 and 2.7. Separate
weighted average indexes of market access and national treatment for fixed and mobile
telephony were calculated as in Warren (2000), where these indexes ranged between zero and
one. The coefficients of fixed-mainline penetration with respect to market access and national
treatment were 2.892 and 3.529 respectively, meaning that the full introduction of market
access and national treatment would raise fixed-line penetration by 2.892 and 3.529
percentage points respectively. The coefficients of mobile penetration with respect to market
access and national treatment were 1.898 and 1.075 respectively, meaning that the full
introduction of market access and national treatment would raise mobile penetration by 1.898
and 1.075 percentage points respectively.

Given further structural reforms in telecommunications in each APEC economy, it is
assumed that the telecommunications indexes of market access and national treatment would
al reach a value of unity. These reforms would predominantly involve the removal of
remaining foreign equity limits.

The above coefficients can be used to calculate the small percentage changes in fixed and
mobile penetration. With the same price easticity of -1.2 as assumed by Warren (2000), the
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guantity effects can be converted to equivalent changes in price. It remains to be decided
whether these changes would come about through changes in price—cost margins or through
changes in productivity. In previous exercises, when strict licensing requirements limited
entry, it was reasonable to assume that reforms would sgueeze price—cost margins (e.g., Dee
& Hanslow 2001). By now, most such entry requirements have been relaxed. Accordingly,
the remaining small price reductions are assumed to accrue through changes in productivity,
though once again this assumption is tested via sensitivity analysis. But as in previous
exercises, the impact is assumed to be greater on foreign-invested than on domestic operators,
because a greater portion of the limitations on market access and national treatment apply to
them. The estimated improvements for foreign-invested operators are shown in Figure 2.6.
The values for domestic operators are not shown, but are smaller.
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Figure 2.6: Productivity improvements from structural reforms in telecommunications (%). (Source:
Tables 2.6-2.7 and Dee 2005).

2.3.5 Summary

In order to get an overall picture of the prospective reform task, Figure 2.7 presents an
output-weighted average of the productivity improvements across all sectors in each APEC
economy. The weighted average productivity improvements fall roughly in the range of 2%
to 14%. The most extensive reform effort, and the largest resulting productivity gains (i.e.,
above 10%), are projected to occur in Indonesia; Malaysia; Mexico; the Philippines;, Chinese
Taipei; Thailand; and Viet Nam.

To put these projected first round impacts of structural reform in perspective, Figures 2.8 and
2.9 show the simple average tariff rates on agriculture and food and on manufacturing in each
APEC economy. These would be the targets of further ‘at-the-border’ trade reforms. (Trade
reform in agriculture and food would also target explicit subsidies on output and exports, and
implicit subsidies on inputs, though these measures are not shown here.) The tariff estimates
are derived from version 7 of the GTAP model database (Hertel 1997). The model’s tariff
estimates are import weighted when aggregating from GTAP's 57 sectors to the 25 sectors
used in the current model. Simple averages are then taken when aggregating from 25 sectors
to the two broad sectors shown in Figures 2.8 and 2.9. The average tariffs on manufacturing
are in the same order of magnitude as the prospective productivity improvements from
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Figure 2.7: Weighted average productivity improvements from structural reforms in transport, energy
and telecommunications (%). (Source: Figures 2.1-2.6 and GTAP model database, version 7 in Hertel

1997).

structural reforms — up to 13%. In strictly numerical terms, the average tariffs on agriculture
and food in some economies are far higher — up to 45%.

The relative numerical magnitudes do not indicate relative economic significance, however.
Tariffs induce large transfers from consumers to producers but much smaller welfare losses
to the economy as a whole. By contrast, foregone productivity gains are a pure loss to the
economy, so the welfare costs are much greater than those of a tariff of equivalent numerical
size. Therelative sizes are examined further in Section 2.4.
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Figure 2.8: Simple averagetariffs on agriculture and food (%). (Source: GTAP model database, version 7
in Hertel 1997)
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Figure 2.9: Simple average tariffs on manufacturing (%). (Source: GTAP model database, version 7 in
Hertel 1997)

24 QUANTIFYING THE ECONOMY AND REGION-WIDE EFFECTS OF
STRUCTURAL REFORMS

The economy and region-wide effects of structural reforms have been projected using FTAP,
a computable general equilibrium model of the world economy that is described in Box 2.1,
documented fully in Hanslow, Phamduc and Verikios (1999), and is available for download
at http://www.crawford.anu.edu.au/staff/pdee.php. This model differs from the GTAP model
(from which it is derived) by including a treatment of foreign direct investment, an important
mode by which services are delivered.

The measure of welfare in the FTAP model takes into account not just changes in the level of
activity generated in each economy but changes in the amount of income from that activity
that is retained by the residents of each economy. The distinction is important in a long-run
context. One of the possible impacts of productivity-enhancing reforms is that they make
each economy a more attractive destination for foreign direct investment. Not all the income
from that investment will necessarily stay in the economy. However, the model has a fully
articulated treatment of savings, investment and capital accumulation, so it takes into account
how much of the return on foreign investment is repatriated overseas, and how much is re-
invested. Thus, the measure of economic well-being is related to the concept of gross national
product (the income earned by residents of a region) rather than gross domestic product (the
income generated in region). Hansdow (2000) has a good general treatment of welfare
measures and welfare decomposition in computable general equilibrium models.

The version of FTAP used here contains 20 regions — 19 APEC regions (excluding Brunei
and Papua New Guinea, which are not represented in the underlying GTAP database) and a
single ‘Rest of the world’' region. It contains 25 sectors, shown in Table 2.8.
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Box 2.1: The FTAP model — GTAP with foreign direct investment.

The FTAP modéd is a computable general equilibrium model incorporating services delivered via FDI. It was
developed by Dee and Hanslow (2001). It differs in turn from GTAP (Hertel 1997), the ‘plain vanilla model
from which it was derived, in three important respects.

Firstly, because many services are delivered primarily via commercia presence, the modelling framework
includes foreign direct investment and covers the production and trading activity of foreign multinationals
separately. In other words, GTAP, the conventional multi-economy model, is split out by ownership as well as
location. In the current version of FTAP, foreign ownership shares are estimated in the following way.
International data on FDI stocks by sector and source economy have been compiled and extrapolated where
necessary by the Centre d'Etudes Prospectives et d'Informations Internationales (CEPII). Provisional estimates
were kindly made available at the GTAP level of aggregation by Terry Walmsley. These data are scaled up from
FDI stocks to the output of foreign affiliates, using FDI to sales ratios obtained from the United States
International Trade Commission, and derived from the detailed statistics on the activities of foreign affiliates
collected by the US Bureau of Economic Analysis. These estimates of the output of foreign affiliates by sector
and source economy are then used to split out their costs and sales structures on a simple pro rata basis.
Unfortunately, even the best statistics on the activities of foreign affiliates would not support a much more
sophisticated derivation of costs and sales structures than this, and few economies collect such statistics.

Secondly, by virtue of foreign ownership, at least some of the profits of foreign multinationals will be
repatriated back to the home economies. Thus the profit streams in the conventional multi-economy model have
to be reallocated from the host to the home economy, after provision is made for them to be taxed in either the
home or host economy. This reallocation leads to a distinction between GDP — the income generated in aregion
—and GNP — the income received by residents of aregion. The latter forms the basis of (although is not identical
to) the welfare measure in FTAP. The information on profit repatriation comes from the Balance of Payments
Statistics of the IMF.

Finally, not al profits of foreign multinationals need be repatriated to the home economy. Some may be
reinvested in the host economy. To account for this phenomenon and to allow for the effect that regulatory
reform may have on both domestic and foreign direct investment more generally, the model makes provision for
savings and capital accumulation. This is particularly important, since some regulatory barriers are aimed
directly at limiting domestic or foreign equity participation. It is therefore important to capture how regulatory
reform will affect not just foreign ownership shares, but also the total amount of productivity capacity available
to an economy. National savings rates are derived from the macroeconomic data in the International Financial
Statistics and Balance of Payments Statistics of the IMF. Government savings rates are derived from the
Government Finance Statistics of the IMF. Household savings rates are calculated as aresidual.

The FTAP model also differs from GTAP in other respects. In particular, it alows for firm-level product
differentiation, economies of scale and large-group monopolistic competition. This is also important, since
services tend to be highly specialised, being tailored to the needs of individual customers. In the current version,
economies of scale are assumed to be regional for services and global for all other sectors (Dee 2003).

Source: Based on Dee & Hanslow 2001.

Table2.8: FTAP modd sectors.

Agriculture and food Other primary Manufacturing Services

Grains Forestry and fishing | Textiles and clothing Electricity

Livestock and meat Mining Wood and paper products Gas

Dairy Chemicals Construction

Other agriculture and food Metals Trade
Fabricated metal products Other transport
Motor vehicles Water transport
Other transport equipment Air transport
Electronic equipment Communication
Other machinery and equip. Other services
Other manufacturing

Source: FTAP model.
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The first round impacts of prospective structural reforms in each economy are modelled via
the productivity improvements to the transport, energy and telecommunications sectors
shown in Figures 2.1 to 2.6. In each sector the productivity improvements are applied to
domestic production, whether domestically owned or foreign invested, although as noted
above the productivity shocks to domestic telecommunications firms are smaller than those to
foreign-invested firms. In the case of rail transport, the productivity improvement can only be
applied to a bigger ‘Other Transport’ sector, which also includes road transport and storage.
Detailed input—output data available for the USA and Australia suggest that the rail industry
could account for about 14% of this bigger aggregate, so 14% of the productivity
improvements from Figure 2.3 is applied to the bigger sector.

In air and maritime transport the productivity improvements are also applied to the
international air and maritime transport margins used to transport merchandise out of each
economy. In the model, as in the real world, such transport margins could be provided by
transport operators in the source economy, the destination economy or any third party. Asthe
econometrics of Sourdin (2010) demonstrates, the regulatory restrictions in these sectors
currently penalise all these transport providers.

In an alternative treatment of structural reform, half of the domestic gains are modelled as
accruing in the form of productivity gains and half as reductions in the price-cost margins of
domestically located service providers. This treatment is more in line with recent findings for
the insurance sector, where licensing restrictions on entry still apply (Dee & Dinh 2008). It is
not possible to provide a comparable ‘ split’ treatment of the impact on international transport
margins, because the FTAP model, like its GTAP source, does not allow for ‘taxes on
international transport margins. In this alternative treatment, the initial ‘tax equivalents of
regulatory restrictions on domestic producers are injected into the model’s database in as
neutral a fashion as possible while maintaining database balance (using an FTAP analogue of
GTAP s Altertax procedure, Malcolm 1998), before being eliminated via a policy simulation.
In the FTAP theoretical structure, the rents from such ‘tax equivalents' in services accrue to
producers rather than to the government.

The FTAP model provides a long-run snapshot of how different each economy would 1ook
about 10 years after the reforms, compared to the situation at that same point in time if the
reforms had not taken place. During the 10-year adjustment period, many other changes
would affect each economy but they are not taken into account in the current analysis. For
this reason, the results should not be interpreted as indicating the likely changes that would
occur over time — this would require all changes, not just those in regulatory restrictions, to
be taken into account.

The distinction is important to keep in mind. Sometimes, to aid fluency, the results are
couched as if key indicators ‘rise’ or ‘fal’. This does not mean that the indicators would be
higher or lower than they are now. It means that at some future time they would be higher or
lower than they would otherwise be. In both cases, in a growing economy, they could be
higher than they are now.

2.4.1 The economy and region-wide effects of structural reforms

The projected effects of the structural reforms, undertaken jointly, on each APEC economy
are shown in Figure 2.10, where to normalise for economic size, the absolute welfare gain in
each economy has been expressed relative to its initial GDP. As noted, welfare changes give
the effects on the economic well being of the residents in each economy, while real GDP
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measures the effects on its level of activity. Figure 2.11 also shows the projected effects on
real GDP, measured as the percentage deviations from baseline, 10 years after the structural
reforms.
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Figure 2.10: Welfare gains from structural reforms, relative to initial economic size (%). (Source: FTAP
model projections)
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Figure2.11: Gainsin real GDP (% deviation from baseline). (Source: FTAP model projections)

In both cases, not surprisingly, there is a strong correlation between the gains from reform
and the size of the reform task. The biggest gains in both welfare and real GDP, at about 5%,
are projected to occur in Viet Nam, where the reform task is largest. Across all APEC
economies, the simple correlation coefficient between the welfare gains in Figure 2.10 and
the average productivity improvement in Figure 2.7 is 0.75. The correlation between the real
GDP gains in Figure 2.11 and the average productivity improvements in Figure 2.7 is 0.71.
The latter is slightly smaller than the former because economic activity in each economy is
affected, more so than welfare, by reformsin other economies, not just reforms at home.
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To get an initia indication of the extent of these ‘cross effects, Figure 2.12 shows the
proportion of the welfare gain in each economy that is attributable to reforms at home,
relative to reforms in al other APEC economies. The first observation is that, in all
economies, an overwhelming proportion of the gains come from reforms at home rather than
reforms in other economies. Thus, while the gains from joint reforms are considerable, there
isno compelling reason for each APEC economy to wait for others to start.
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Figure 2.12: Contribution to welfare from own and others structural reforms (% of total). (Source:
FTAP modé projections)

The second observation is that in most APEC economies there are small gainsto be had from
the reforms of others. This is not a foregone conclusion, because productivity improvements
are typically a double-edged sword — while they increase incomes in other economies and can
encourage them to buy more from the home economy, they aso improve the price
competitiveness of other economies and induce substitution away from the home economy.
Typically in these types of simulations, the latter effects dominate. The difference hereis that
structural reforms in other economies also reduce the cost of transporting merchandise
exports from the home economy, because in most APEC economies a large portion of that
transport task is undertaken by foreign rather than domestic transport operators. So this
restores the balance in favour of the home economy.

The three APEC economies that are not projected to gain from reforms elsewhere in the APEC
region — Hong Kong, China; Japan; and the Russian Federation — all experience gains from
their own reforms. Because Hong Kong, Chinais aready an efficient and substantial supplier
of maritime transport servicesto the rest of the region, it is projected to lose its relative position
as others become more efficient in maritime services. Russia is aready relatively efficient in
electricity generation, having undertaken a virtual revolution in the organisation of its
electricity sector in recent years, but it is projected to lose from more intensive competition in
energy-intensive products as others become more efficient in electricity generation. Japan is
also projected to lose from reforms in the gas sector in other economies. As will be seen later,
one of the sectors that is often ‘crowded out’ in relative terms from these reforms is the motor
vehicle sector, and Japan is a significant producer of motor vehicles, not only at home but also
via its foreign direct investments elsewhere in the region. Figure 2.13 confirms these sectoral
sources of loss to each of these economies.
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Figure 2.13: Contribution to welfare from structural reformsin each sector (% of total). (Source: FTAP
model projections)

More broadly, Figure 2.13 gives the percentage contributions to the overall gains in each
economy from the structural reforms in each sector. The biggest gains tend to come from
reforms in air and maritime transport, because as Figures 2.1-2.6 demonstrate, this is where
the biggest reforms tend to occur.

2.4.2 Putting the gainsin per spective

Across the whole APEC region, structural reforms in transport, energy and
telecommunications are projected to generate USD175 hillion a year in additional red
income (in 2004 dollars) relative to what would have accrued had no reforms occurred. This
is a snapshot of the gains after a 10-year adjustment period.

These gains can be put in perspective by comparing them to the potential gains from further
at-the-border trade reform. Complete liberaisation of all remaining trade barriers in
agriculture and food, other primary products and manufacturing by all APEC economies is
projected to generate real income gains of just over USD100 hillion a year after about 10
years. These gains would be generated in sectors that currently produce about
USD16 300 hillion in output annually. This compares with the output of USD 3700 billion
annually in the transport, energy and telecommunications sectors that are undergoing the
structural reforms.

APEC-wide, therefore, the projected gains from the structural reforms are almost twice as big
as the gains from liberalisation of merchandise trade. Yet the sectors where the structural
reforms are occurring are less than a quarter of the size of those engaged in merchandise
trade. When structural reforms lower real production costs rather than just squeeze profit
margins, they can generate a ‘bang for the buck’ that is much greater than from trade reforms.

As noted, however, it is not aways certain that the structural reforms considered here would
have their first round effects on productivity levels rather than price—cost margins, although
there are a priori arguments in favour of this treatment. As a sensitivity test, half of the
domestic gains are modelled as accruing in the form of productivity gains and haf as
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reductions in the price—cost margins of domestically located service providers. For technical
reasons, the impact on international transport margins continues to accrue as a productivity
gain, as before. In this aternative treatment, the APEC-wide real income gains from
structural reforms are smaller, at USD116 billion a year. Part of this accrues from the
domestic impacts of reform, which are now about 60% of those previously (about
USD86 hillion a year rather than USD145 hillion a year). The remaining gains accrue from
the impacts on internationa transport margins, which are the same as before (about
USD30 billion a year).

2.4.3 Adjustment costs

As the term suggests, structural reforms cannot generate significant gains without also
generating significant structural adjustments.

Computable general equilibrium models can help to identify and quantify the extent of
structural adjustments, measured by the relative gains and losses to sectoral output and
employment in each economy. However, in a model with 20 regions and 25 sectors, the
amount of detail that could potentially be presented is considerable (full detail is available on
request from the author). In an attempt to condense the detail, Figures 2.14 and 2.15 show the
output-weighted average, across all APEC economies, of the projected deviations from

Air transport
Water transport
Gas

Electricity
Communications
Chemicals
Other transport

Other

-5.0 0.0 50 100 150 20.0 25.0 30.0 350 40.0

Figure 2.14: Deviation from baseline in sectoral output from own structural reforms —weighted average
of all APEC economies (%). (Source: FTAP model projections)
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baseline in sectoral output in each economy. Figure 2.14 shows the ‘typical’ (in this sense)
sectoral response to an economy’s own reforms. Figure 2.15 shows the ‘typica’ response in
one economy to reforms by all APEC economies. Obviously, the percentage deviations from
baseline in at least some individual economies are more severe than the weighted averages.
The extremes are examined shortly, in the context of employment changes rather than output
changes.
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Figure 2.15: Deviation from baseline in sectoral output from all structural reforms — weighted aver age of
all APEC economies (%). (Source: FTAP model projections)

In the typical responseto ‘own’ reforms, the sectors with output higher than otherwise are the
services sectors undergoing the reforms. Their output deviations tend to be in direct
proportion to their reform effort. Other sectors to gain in relative terms are those that are
heavy users of these services. They tend to be metals (an intensive user of electricity),
chemicals (an intensive user of gas) and wood and paper products (an intensive user of
domestic transport services). Construction also typically gains slightly from the additional
impetus given to industry investment.

The sectors projected to lose in relative terms from an economy’s own structural reforms are
typically those that do not fall into the above categories. They suffer indirectly from higher
wages and rates of return, effects that are induced primarily by expansionsin overall activity.
Industries typically losing in this way include textiles and clothing, motor vehicles, other
transport equipment, electronic equipment and other machinery and equipment. The relative
lossesin industry output in these sectors are relatively minor, however.
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When reforms in other APEC economies are taken into account, the deviations from baseline
in sectoral output are typically smaller than for ‘own’ reforms. Thus structural reforms in
other APEC economies can play a useful role in helping to cushion the adjustment costs of
reforms at home, even if they do not add greatly to the overall gains from reform.

Furthermore, a dightly wider set of industries are projected to gain in relative terms,
including sectors that are intensive users of international transport margins and that benefit
from transport reforms elsewhere. They can include meat and livestock, forestry and fishing,
grains, dairy and other manufacturing. The relative output |osses are therefore concentrated in
asmaller set of industries, but are typically not as severe as with own reforms because of the
gains from reforms el sewhere.

Figures 2.14 and 2.15 give an indication of the typical industry output responses to reforms.
But they do not show the full extent of adjustment costs. They show average responses rather
than extreme ones and in sectors undergoing productivity improvements the employment
effects can be much more severe than the output effects. The essence of productivity
improvement is that an industry can produce more with less and, as a result, input usage can
fall even as output rises.

To capture the full extent of adjustment costs, Figure 2.16 shows, for each industry, the
biggest relative gain and the biggest relative loss in sectoral employment of unskilled labour
projected in any of the APEC economies. In air transport, for example, Figure 2.16 shows
that the biggest relative gain in unskilled employment is projected to be about 150% (Hong
Kong, China) while the biggest relative loss in unskilled employment is projected to be about
10% (the USA). In water transport the biggest relative gain is shown to be about 90%
(Thailand), while the biggest relative loss is amost 50% (Hong Kong, China). In dairy the
biggest projected gain is over 70% (Malaysia, from a very small base), while the biggest
relative loss is around 4% (Chinese Taipei). As the examples show, the particular economies
in which the minimums and maximums occur can vary from sector to sector. The
corresponding diagram showing the minimum and maximum changes in employment of
skilled labour is similar, so is not shown here.

By far the biggest relative losses in unskilled employment are projected to occur in the gas
industry in Singapore (67%), the water transport industry in Hong Kong, China (46%) and
the electricity industry in Chinese Taipei (34%). The first two cases are where substantial
reform in the home economy has already taken place. These sectors |ose employment, not as
a result of their own productivity improvements but because the electricity or gas using
industries in these economies |ose their position as other economies reform.

These relative employment losses need to be kept in perspective. If unskilled employment in
maritime transport in Hong Kong, Chinais projected to be 46% lower than otherwise after 10
years, then annual economic growth of 6.2% ayear over each of those 10 years would ensure
that the relative loss did not trandate into an absolute one. Such a growth rate is not
unreasonable for Hong Kong, China’'s economy, particularly with the added boost to
economic activity arising from reformsin other sectors. Similarly, if unskilled employment in
electricity in Chinese Taipei is projected to be 34% lower than otherwise after 10 years, then
annual economic growth of just over 4% a year would ensure that the relative loss did not
trandate into an absolute one. Perhaps the only sector that might experience an absolute
employment loss as a result of the reforms considered here would be the gas industry in
Singapore (where annual growth of over 9% would be required to prevent this outcome).
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Figure 2.16: Deviation from basdline in unskilled employment from all structural reforms — APEC
minimum and maximum (%). For clarity of presentation, the biggest relative employment gains in
water and air transport, which are projected to occur in Viet Nam, are suppressed. If the more than
four-fold increase in unskilled employment in these sector s wer e shown, it would unduly compressthe
resultsfor other sectors. (Source: FTAP model projections)

A further consideration is that while structura reforms may require significant reallocations of
unskilled labour between sectors, they aso generate higher real wages for unskilled workers.
Figure 2.17 shows projected increases in real wages of unskilled labour of up to 6% as a result
of structural reforms throughout the APEC region (the increases in skilled wages are similar).

One of the best ways that APEC economies can guard against the adjustment costs associated
with structural reformsis to maintain healthy underlying rates of economic growth. To some
extent, structural reforms provide their own reward, in terms of stimulating activity and
increasing the resilience of the economy, but prudent macroeconomic management is also
crucial.

For the particular structural reforms considered here, there is not much prospect that
adjustment costs could be cushioned by accompanying the structura reforms with trade
reforms. The reasons were hinted at earlier — the sectors that tend to lose in output terms from
these structural reforms include textiles and clothing and motor vehicles, sectors that would
also be pendised in at least some economies from trade reforms. However, there are
prospects that a wider set of structural reforms could be more complementary with trade
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reforms, in terms of cushioning adjustment costs. Such offsets are more likely if reforms
targeted at the traded goods sectors are combined with reforms in sectors that cater more to
the needs of households (e.g., Dee 2008).
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Figure 2.17: Deviation from baseline in real wages of unskilled labour arising from all structural reforms
(%). (Source: FTAP model projections)

25 CONCLUSION

This paper has examined the economy- and region-wide effects of prospective structural
reforms in the transport, energy and telecommunications sectors of APEC economies. Key to
these reforms is the introduction of additional competition into each sector.

In air transport this implies a range of reforms to air services agreements, to entry conditions
for domestic and foreign carriers and to ownership. In maritime transport it implies the
dismantling of any remaining entry restrictions, quotas or cargo sharing arrangements and the
granting of national treatment to foreign-owned carriers located domestically. In rail transport
it implies vertical separation and free entry in freight operations in those economies that do
not yet have them. In electricity and gas it implies third party access, unbundling, wholesale
markets and/or retail competition in economies that have not yet implemented them. Note
that no privatisation of incumbents is assumed in rail, €lectricity or gas. In
telecommunications, the reforms predominantly involve the remova of remaining foreign
equity limits.

The estimated first round impacts of these reforms suggest that they could lead to weighted
average productivity improvements in the range 2% to 14% across the sectors involved. The
most extensive reform effort, but the largest productivity gains (i.e., above 10%), are projected
to occur in Indonesia; Maaysia; Mexico; the Philippines; Chinese Taipel; and Viet Nam.

There is strong correlation between the sizes of the reform tasks and the economy-wide gains
they generate. Furthermore, in all economies, an overwhelming proportion of the gains come
from reforms at home rather than in other economies. Thus, while the gains from joint
reforms are considerable, there is no compelling reason for each APEC economy to wait for
othersto start.
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Nevertheless, most APEC economies are also projected to reap small gains from reforms
elsewhere. Thisis not a foregone conclusion, because productivity improvements el sewhere are
a double-edged sword. The income and price effects on the home economy work in opposite
directions, and very often the adverse price effects dominate. The difference here is that
structura reforms in other economies also reduce the cost of transporting merchandise exports
from the home economy. In most cases, this restores the balance in favour of the home
economy.

Across the whole APEC region, structural reforms in transport, energy and telecommunications
are projected to generate USD175 billion a year in additional real income (in 2004 dollars),
relative to what would have accrued had no reforms occurred. This is a snapshot of the gains
after a 10-year adjustment period.

APEC-wide, the projected gains from these structura reforms are almost twice as big as the
gains from further liberalisation of merchandise trade. Yet the sectors where the structural
reforms occur are less than a quarter of the size of those engaged in merchandise trade. When
structural reforms lower real production costs, even by half as much asis estimated here, they
generate a ‘bang for the buck’ that is much greater than from trade reforms. The findings of
this paper therefore vindicate the decision of APEC leaders to move beyond a ‘border’
agenda to one that focuses on behind-the-border reforms.

Yet structural reforms cannot generate significant gains without also generating significant
structural adjustments. This paper has also examined the expected size and extent of those
adjustments.

At the sectoral level, the projected output gains tend to be in the services sectors undergoing
reform and in the sectors that use those services intensively. These can include metals
(intensive users of electricity), chemicals (intensive users of gas), wood and paper products
(intensive users of domestic transport services), and arange of industries (meat and livestock,
forestry and fishing, grains, dairy, other manufacturing) that are intensive users of
international transport services. Construction is typically also projected to gain slightly from
the additional impetus given to industry investment.

The sectors projected to lose in relative terms are typically those that do not fal into the
above categories. They suffer indirectly from higher wages and rates of return, effects that are
induced primarily by the expansions in overall activity. Industries typically losing in this way
include textiles and clothing, motor vehicles, other transport equipment, electronic equipment
and other machinery and equipment.

The relative losses in industry output in these sectors are relatively minor, however, and they
are even smaler when reforms in other APEC economies are taken into account. Thus,
structural reforms in other APEC economies can play a useful role in helping to cushion the
adjustment costs of reforms at home, even if they do not add greatly to the overall gains from
reform.

The employment effects of structural reforms can be significant. The essence of a
productivity improvement is that an industry can produce more with less. As a result, input
usage can fal, even when output rises. Sectors which according to the modelling lose
employment to a relatively large extent do so not as a result of their own productivity
improvements but because the home industries that use their services lose their position as
other economies reform.
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In extreme cases, modelling indicates that relative losses in unskilled employment in a
particular sector after 10 years can accumulate to upwards of 30%. But this modelling result
needs to be kept in perspective. Employment changes occur over time and can be addressed
through targeted structural assistance measures. Secondly, as long as an economy grows
overall employment will increase, so the modelling shows that structural reforms may require
significant relative shifts of labour across sectors over time. Thirdly, the model projects
higher real wages for al workers in al economies. Modelling and real world examples
demonstrate that displaced workers earn higher real wages in their new occupations.

To reiterate, employment opportunities overall depend on the growth of an economy. Thus,
one of the best ways that APEC economies can guard against any adverse employment
effects of structural reform is to maintain healthy underlying rates of economic growth.
Structural reform itself makes a contribution to this goal, since it adds to productivity,
stimulates activity and increases the resilience of the economy, but prudent macroeconomic
management is also crucial.
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Chapter 3

QUANTIFYING THE IMPACTS OF STRUCTURAL REFORMSON
INTERNATIONAL TRANSPORT MARGINS

Patricia Sourdin®

e Transport costs using sea and air freight are assessed using data on the difference
between cif and fob prices of imported goods in a number of economies where those
data are available.

e The differences or ‘margins are explained by a variety of factors, including distance
and the characteristics of the goods.

e Having removed the influence of those factors, the maritime and air transport policy
environments are significant explanators of variations in margins — more open
environments lead to lower margins.

3.1INTRODUCTION

Transport costs are often viewed as technologically determined but in practice they vary
considerably across different bilateral trade flows. Some of the variation is due to distance
and other geographical constraints and some reflects commodity composition of trade.
However, port infrastructure and corrupt customs officials are policy-related trade barriers,
while other determinants of transport costs may be indirectly policy related. For example, a
lack of competition among shippers may be due to low volumes or to the non-implementation
of an anti-monopoly policy. Variations related to ingtitutional settings such as poor law
enforcement increase trade risks and hence affect insurance rates and inventory costs.

Understanding better what determines trade costs stems from their impact on international
trade flows. Higher trade costs significantly impede trade for some, and since the major
component of trade costs is undoubtedly the transport component, a better understanding of
its determinants ensures policy makers are equipped with the best instruments with which to
reduce them.

This paper attempts to identify the major determinants of air and maritime transport costs for
exports from APEC members towards four magjor trading partners — Australia; Brazil; Chile;
and the United States of America (USA) — using commodity level data at the 6-digit level of
aggregation of the Harmonised System (HS).?

The paper is organised as follows: Section 3.1 presents the background, Section 3.2 describes
the data and presents some summary findings and trends, Section 3.3 discusses the
determinants of transport cost, Section 3.4 presents the econometric analysis and results and
Section 3.5 presents some conclusions.

! patricia.sourdin@gmail .com.
2The author is grateful to the Economic Research Institute for ASEAN and East Asia (ERIA) for generously
making the data available.
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3.2DATA DESCRIPTION

The dataset used in all the analyses consists of import data collected by the customs agencies
of four importing economies — Australia; Brazil; Chile; and the USA — at the 6-digit level of
aggregation of the HS. The data contain detailed records of import value, weight, cost,
insurance and freight (cif) values and free on board (fob) values and commodity codes for the
years 1990-2008. In this section of the paper the trends in ad valorem transport costs over
time are analysed as well as trends across exporting APEC members for 1990-2008. Ad
valorem transport costs are calculated from the data as the difference between the cif and fob
values divided by the fob value ((cif-fob)/fob) for each importer/exporter, year and 6-digit
product combination.

Trends in transport costs over time are calculated and analysed in the following ways:
aggregate, ad valorem and import-weighted transport costs calculated for each exporting
APEC member for each year by mode of transport. In addition, and following Hummels
(2007) and Moreira, Volpe and Blyde (2008), ad valorem transport costs are calculated and
adjusted for commodity composition and changes in the value to weight ratio over time. This
is achieved by regressing 6-digit ad valorem transport costs on the value to weight ratio and
year dummies and economy-pair-product fixed effects. The exponentiated, predicted ad
valorem transport costs by year are the adjusted values which control for changing
commodity composition and trade partners over time.

Tables Al to A3 (Annex 3) report the import-weighted ad val orem transport costs overall and
by mode of transport for each APEC member to all four pooled importers. (The importers are
pooled to alleviate the problem of a small number of transactions for some of the smaller
APEC economies.) Table A1 highlights the fact that, in 2008, Mexico; Singapore; Malaysia;
Canada; and Japan had the lowest value of ad valorem transport costs. Low values are also
evident for Brunel and Papua New Guinea. However, the small number of trade flows from
these two economies renders the values less statistically reliable. Overall, severa APEC
members had a reduction in transport costs of over 50% over the period under consideration.
These include Chile; Mexico; New Zealand; Peru; the Russian Federation (where datais only
available since 1992); Papua New Guinea; and Brunei. For ocean transport, the economies
with a greater than 50% reduction in transport costs are Mexico; Chile; and Brunei, while for
air transport they are Canada; China; Indonesia; Korea; and Chinese Taipel.

Analysing trends by importing economy, Figures A1-A4 (Annex 3) graph average, import-
weighted ad valorem transport costs for each of the importing economies in the dataset. For
the USA (Figure A1), the trend is downward for air transport costs, but otherwise there is not
agreat decline for seatransport or for APEC members in general. Australian imports, on the
other hand, show a clear downward trend for all four series (Figure A2). Chilean and
Brazilian imports (Figures A3 and A4) are more volatile but the trend is downward overall.
Pooling the four importers in Figure A5 (Annex 3), shows a clear downward trend for air
freight charges and significantly less so for sea freight, APEC freight costs and overall freight
charges.

Once we adjust for commodity composition, the changing value to weight ratios and changes
in trading partners over time, the average overal transport costs are higher and exhibit
smaller percentage declines over time (Table A4, Annex 3). The individua APEC
economies’ adjusted transport costs are graphed in Figures A6a—A6c¢ (Annex 3).
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3.3 DETERMINANTS OF TRANSPORT COSTS

There is an extensive literature which has examined the determinants of transport costs.
Several factors have been found to have robustly and significantly influenced transport costs.

Higher volumes of bilateral trade on routes allow shippers to take advantage of scale
economies and thus lower freight charges. This is most likely to influence ocean shipped
goods more than air shipped goods. Related to volume are trade imbalances, where high
volumes of trade in one direction are not matched by the volumes of trade on the return leg. If
vessels are forced to return empty, this will be reflected in the price charged for shipping. On
some routes there are significant differences in the prices of hauling containers on eastbound
and westbound directions of a unigque route. When the trade imbalance is very high, such as
the USA-Asia and Asia-USA routes, the price of transporting a container one way can be
close to double the price of hauling it back (Containerisation International 2010).

An obvious determinant of transport costs is geography, especialy distance. Transport costs
are increasing in distance but there are clearly non-linearitiesin this relation due to high fixed
costs. Distance is strongly positively correlated with time, and increasingly, time costs
influence the ability for exporters to fit into global supply chains which crucialy depends on
timely delivery.

The presence of market power and lack of competition on routes will adversely affect freight
charges. Similarly, restrictive regulatory policies related to transport services would
significantly raise prices above marginal cost if they act to impede the competitive
environment in which the transport sector operates. A measure of competition is the number
of carriers servicing a particular economy as well as measures of restrictive regulatory
environments. The number of carriers is obtained from UNCTAD’s Liner Shipping
Connectivity Index (LSCI) which lists the number of liner companies operating on a route.
For the general regulatory environment in the air and ocean transport sectors, two constructed
indices are used — one for air and one for sea. Table 3.1 shows the values for APEC for the
year 2008. China; the USA; and Hong Kong, China are the economies which have the highest
number of liner companies operating on the route, which is to be expected given the large
volumes of containerised trade for these economies. Table 3.1 also reports the values of the
restrictiveness indexes for air and sea transport. For the sea index, higher values are
associated with fewer restrictions while for the air index, higher values are indicative of a
greater degree of restrictiveness. These policy indices were prepared as part of this project, by
Bertho (Chapters 13 and 14) for sea transport and Zhang and Findlay (Chapter 4) for air
transport. Annex 3 provides more detail on al the data and Chapter 4 includes a more
detailed discussion of the air policy index.

Higher quality infrastructure, higher quality of logistics services and improvements in and
implementation of trade facilitation measures also play significant roles in lowering transport
costs. Port and airport infrastructure affect transport costs in several ways. For example,
technological advances mean that cargo can be loaded and unloaded more rapidly and thus
create gains in efficiency. Infrastructure levels are highly correlated with economic
development and GDP per capita. The World Economic Forum’'s Global Competitiveness
Report surveys enterprises regarding port and airport infrastructure and efficiency in 135
economies (Porter & Schwab 2008). Among APEC members, Singapore and Hong Kong,
China are ranked 1st and 2nd respectively with respect to port and airport infrastructure
quality. Of the APEC members, only Australia; Canada; Hong Kong, China; and Singapore
rank in the top 20 for airport infrastructure, while Canada; Hong Kong, China; Malaysia;
Singapore; and Chinese Taipei rank in the top 20 for port infrastructure (Table 3.2). The GCR
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survey assigns economies a score on a scale of 1 to 7, with a score of 1 for underdevel oped
infrastructure and 7 for infrastructure that is as developed as the world' s best, and then ranks
them according to the results.

Table 3.1: Measuresof restrictiveness and competition for APEC members, 2008.

APEC member Liner companies Air index Sea index
China 88 4.17 0.599
USA 84 0.75 0.45
Singapore 80 117 n.a.
Hong Kong, China 70 35 n.a
Korea 69 3 0.611
Malaysia 68 1.67 0.614
Japan 65 2.75 0.611
Chinese Taipel 49 3.17 n.a
Thailand 46 1.67 0.399
Viet Nam 41 4 0.25
Indonesia 38 3 0.649
Australia 37 1 0.75
Russian Federation 36 342 0.75
Canada 35 2.75 0.611
Mexico 30 25 0.667
New Zedand 27 2.17 0.813
Philippines 26 35 0.39
Peru 23 2 0.556
Chile 21 3 0.857
Brunei 6 4 n.a
Papua New Guinea 6 n.a. n.a.

Source: Number of liner companies; UNCTAD, Liner Shipping Connectivity
Index — Index values based on Bertho (2010) and Zhang & Findlay (2010)
Notes. For air index, a higher number signifies aless restrictive environment.
For seaindex, a higher value indicates more restrictive.

Table 3.2: Global Competitiveness Report infrastructurerankings.

APEC member Airport Rank | Port Rank
Australia 20 42
Brunei 39 36
Canada 18 15
Chile 25 37
China 75 55
Hong Kong, China 2 2
Indonesia 76 105
Japan 50 26
Korea 27 30
Mexico 57 95
Malaysia 21 16
New Zedand 24 24
Peru 95 128
Philippines 90 101
Papua New Guinea n/a n/a
Russian Federation 89 77
Singapore 1 1
Thailand 29 49
Chinese Taipel 33 19
Viet Nam 93 113
USA 13 12

Source: Porter & Schwab 2008
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Genera ingtitutional quality and corruption is another potentially important determinant of
transport costs. Where there is a known problem of bribe taking by customs officials at port
or at arport level or where there may be uncertainty or risk to the merchandise being
transported, transport firms will pass some of these costs on to exporters, so transport costs
will be higher from those destinations. Sequiera and Djankov (2008) provide detailed
evidence from two African ports. An indicator of corruption is the Corruption Perceptions
Index (cpi) (Transparency International 2008). Thisis agenera perceptionsindex of the level
of public and political sector corruption and bribe taking which may impact on transport
costs. The cpi relates perceptions of the degree of corruption and ranges between 10 (highly
clean) and O (highly corrupt). APEC members range between 2 and 9.3 for 2008 (Table 3.3).
For 2008 the cpi is highly correlated with air and port infrastructure (0.82 for port and 0.79
for air).

Table 3.3: APEC rankingsin the Corruption Perceptions I ndex, 2008.

New Zealand 9.3 | Chile 6.9 | Thailand 35
Singapore 9.2 | Chinese Taipei 5.7 | Viet Nam 2.7
Austrdia 8.7 | Korea 5.6 | Indonesia 2.6
Canada 8.7 | Mdaysia 5.1 | Philippines 2.3
Hong Kong, China 8.1 | China 3.6 | Russian Federation 2.1
Japan 7.3 | Mexico 3.6 | Papua New Guinea 2
USA 7.3 | Peru 3.6 | Brunei n/a

Source: Transparency International 2008.

Transport costs are influenced by a good's value-to-weight ratio, since heavy, low value-
added items are more expensive to transport than are light, high value-added ones. In part,
thisis due to higher insurance charges, which are included in the transport cost variable ((cif-
fob)/fob) but are generally proportional to the value of the goods, since higher value-added
goods may also attract higher quality freight services. There is a trend for goods to become
lighter with technological advances, so that changes in the value-to-weight ratio (increasing)
over time means that air transport becomes more attractive and less costly. Consequently, we
expect the share of air shipped goods to be increasing over time. Figure 3.1 graphs the air
share of imports for Australia; Brazil; Chile; and the USA between 1990 and 2008. The air
share of imports from APEC economies by value and by reporter is not exhibiting any clear
trend over the period 1990-2008. For Australia; Brazil; and Chile there was an increase in the
share of imports in the mid to late 1990s, while for the USA the rise in the share commenced
earlier. All four economies have experienced a reduction in the air share of their imports
since around 2000.

Air share of imports by value
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Figure 3.1: Air shareof imports by valuefor Australia; Brazil; Chile; and the USA, 1990-2008.
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3.4ESTIMATING A MODEL OF TRANSPORT COSTS
3.4.1 Determination of freight costs

In this section, the determinants of air and sea transport costs for APEC member exports to
four large economies — Australia; Brazil; Chile; and the USA — are analysed econometrically.
The modelling approach incorporates as many of the factors identified above as possible.

As the previous discussion has highlighted, there are many factors contributing to the
determination of freight costs. Our modelling strategy follows earlier studies (e.g., Micco &
Serebrisky 2006, Clark, Dollar & Micco 2004, Fink, Mattoo & Neagu 2002, Wilmsmeier &
Hoffmann 2008, Hummels 2007, Hummels, Lygovysky & Skiba (forthcoming), Micco &
Perez 2002, Mirza & Habib 2009, Moreira, Volpe & Blyde 2008 and Wilmsmeier, Hoffmann
& Sanchez 2006) where we incorporate as many of the determinants as possible. Since many
of the variables are highly correlated, it is not possible to include them al in one model as
this leads to unstable coefficients across specifications. The modelling strategy begins with a
baseline specification in which the main determinants of transport costs are considered.
Several additional models are estimated which specifically control for factors such as those
affecting competition on a route, factors related to infrastructure and efficiency and those
which capture the general quality of the exporting economy’ sinstitutions.

For each transport mode, the baseline specification models transport costs in the following way:
In(fijkt): By + By In(dist), + 43, Ianportsm)
+ [ In(ﬂj +a,+7, + Uy, @
wot ijkt ’
where i indexes partner economies, j indexes reporting economies, k indexes commodities
imported by economy | disaggregated at the 6-digit level of the Harmonised System, and t

indexes time. The dependent variable, In(fijkt), is the log of ad valorem freight charges. The
baseline determinants of freight include InGmportsjt] which is the log of the value of total

. : . , val .
imports from economy i to economy j in period t for each transport mode, In{—j is the
ijkt

log of the unit value of each good shipped and In(dist), is the log of distance between each
economy pair. Distance is from Centre d Etudes Prospectives et d Information
Internationales (CEPII) and is measured as the distance between two economies based on
bilateral distances between the biggest cities of those two economies, those inter-city
distances being weighted by the share of the city in the economy’s overall population. In
addition, a product specific fixed effect «, isincluded and uy, istheidiosyncratic error. The

product-fixed effects capture any commaodity-specific features which influence freight costs
but are difficult to quantify and not explicitly included in the models. For instance, these
effects control for such things as the fact that bulky goods have higher transportation costs in
every period than, say, shipping shoes. Freight costs are expected to be positively related to
distance and negatively related to the value of imports since there exist economies of scale in
transport, but this is perhaps more important for ocean freight. The value of imports may be
endogenous in the model since imports also depend on transport costs. Ignoring this
endogeneity may lead to biased estimates of the model parameters. When the models were
estimated by two-stage least squares using GDP as an instrument, this resulted in implausible
estimates with incorrect signs.
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In the second specification, the focus is primarily on factors that affect the level of
competition on shipping routes. For this, the baseline specification is augmented in turn with
several variables which capture either a restrictive regulatory environment or the presence of
market power. For these specifications, the baseline model for ocean freight is modified by
the addition of sea index and airfreight for air freighted goods. These indexes capture the
degree of restrictions in force on a route. Additional models for ocean-freighted imports are
estimated, which include elements to capture the competitive features of the route (see Data
sources in Annex 3). These second set of market power models include such things as
number of carriers, number of ships or liner services operating on a route. These variables
make up a composite index — the Liner Services Connectivity Index (LSCI) — compiled by
UNCTAD —which isalso included on its own.

The third focus is on institutional quality in the exporting economy. To capture this feature,
we include the cpi for the exporting economy (Transparency International 2008). This
index is a general ‘catch-all’ variable which is expected to be negatively related to freight
charges — that is, the higher the index, the better the institutional quality and the lower the
transport charge.

The final focus of this study accounts for the quality of infrastructure and trade facilitation
measures. For these specifications, the baseline model is augmented by two measures to
capture these features. The first infrastructure variable included is an index of port
infrastructure quality (for ocean transport) in the exporting economy and a measure of air
infrastructure quality (for air transport), both obtained from Porter and Schwab (2008). For
trade facilitation quality, we include the Enabling Trade Index (eti) for the exporting
economy also from Porter and Schwab. Table 3.4 summarises the expected direction of the
relationships between the various determinants and transport costs.

Table 3.4: Expected sign of determinants of transport costs.

Deter minants Expected sign
Value total imports (-
Vaue/weight (+)
Distance (+)
L SCI and components (&)
Port/air infrastructure (&)
Enabling trade index )
Corruption perception index (-)

3.4.2 Results

The results from estimating transport cost models for ocean and air freight are presented in
Tables 3.5 and 3.6. The positive relationship between distance and ad valorem transport costs
is as expected, with robustly estimated elasticities ranging between 0.26 and 0.4.

The negative relationship expected between import volumes and transport costs is evident in
the econometric results: depending on the model specification and other things being equal,
the estimated elasticity is between -0.036 and as high as -0.07 for ocean freight (Table 3.5)
and between -0.084 and -0.120 for air freight (Table 3.6). In comparing model results, thisis
partly due to greater economies of scale on routes. Note that the coefficient on imports loses
al of its explanatory power and changes signs when estimated within models with the LSCI
competition variables included (models 4 and 5), and so has been omitted.
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Table 3.5: Transport cost regressions for ocean shipped goods.

(©) (@) (©) ) (4a) (4b) (40) (©) (6) @)
Y ears cover ed 1990-2008 | 2007-2008 | 1990-2008 | 2004-2008 | 2004-2008 | 2004-2008 | 2004-2008 | 2004-2008 2008 1998-2008
Log(dist) 0.268*** 0.304*** 0.280*** 0.322*** 0.323*** 0.319*** 0.328*** 0.315*** 0.305*** | 0.273***
(0.004) (0.007) (0.004) (0.006) (0.006) (0.006) (0.010) (0.006) (0.009) (0.004)
L og(seaimports) -0.068*** | -0.036*** | -0.071*** -0.041*** [ -0.040***
(0.001) (0.002) (0.001) (0.002) (0.001)
Log(value/wgt) -0.390*** | -0.403*** | -0.386*** | -0.423*** | -0.429*** | -0.430*** | -0.418*** | -0.431*** | -0.410*** | -0.396***
(0.003) (0.005) (0.003) (0.004) (0.004) (0.004) (0.006) (0.004) (0.006) (0.003)
eli -0.019***
(0.004)
Sea index -0.487***
(0.013)
L og(ships) -0.046***
(0.003)
Log(liner services) -0.024***
(0.003)
Log(liner companies) -0.033***
(0.005)
Log(max ship size) -0.027***
(0.008)
LSCI -0.000***
(0.000)
Port infrastructure -0.002
(0.003)
Ccpi -0.010***
(0.001)
R-squared 0.271 0.200 0.279 0.214 0.236 0.239 0.210 0.239 0.202 0.244
N 1156239 137035 942441 217018 275996 284779 63115 284779 69601 713108

* p<0.1, ** p<0.05, *** p<0.01. Year dummies included but output suppressed. All models estimated by fixed effects with product-fixed effects. Robust standard errors
in parentheses. R-squared value is from the ‘within transformation’ of the data in the fixed effects regression. Models 4 and 5 are estimated for containerised shipments
only asthe LSCI relates to containerised traffic only.
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Table 3.6: Transport cost regressionsfor air shipped goods

1) 2 ©) 4 ©)]
Y ear s cover ed 1990-2008 2007-2008 2008 2008 1998-2008
L og(distance) 0.394*** 0.257%** 0.239*** 0.250%** 0.338***
(0.003) (0.006) (0.007) (0.007) (0.004)
Log(air imports) -0.084* ** -0.108*** -0.117*** -0.120*** -0.102***
(0.001) (0.002) (0.002) (0.002) (0.001)
Log(value/wgt) -0.362*** -0.304* ** -0.278*** -0.271*** -0.333***
(0.004) (0.005) (0.006) (0.006) (0.004)
eti -0.030***
(0.005)
airindex 0.055%**
(0.004)
Air infrastructure -0.099* **
(0.006)
cpi -0.036* **
(0.001)
R-squared 0.274 0.178 0.166 0.170 0.257
N 931667 113728 58054 47516 479416

* p<0.1, ** p<0.05, *** p<0.01. Year dummies included but output suppressed. All models estimated by fixed
effects with product-fixed effects. Robust standard errors in parentheses. R-squared value is from the ‘within
transformation’ of the datain the fixed effects regression.

Port infrastructure is found to have no significant effect on maritime transport costs. These
results are somewhat surprising, since other studies have found this variable significant (e.g.,
Micco & Perez 2002 and Clark, Dollar & Micco 2004).

Using an aternative measure of port infrastructure (maximum ship size), we find the impact
of the size of ships that ports can accommodate has a strong negative impact on shipping
costs. The coefficient is not high but is statistically significant. This result has implications
for economies of scale and potentia cost savings for economies that can take advantage of
technological improvements. Ship size and port infrastructure are highly correlated with the
total level of imports: if imports are high then ship sizeis generally larger.

As expected, the components of the LSCI (models 4 and 4b) which capture the competitive
environment in which the exporting economy is operating, all have a negative and
statistically significant impact on shipping costs. Similarly, including the LSCI on its own
also negatively impacts shipping charges but the effect is very small.

Turning to the restrictiveness index for ocean freight, the coefficient is negative and
statisticaly significant. That is, a higher sea index is associated with a less restrictive
environment and we would expect shipping costs to be lower. The estimated coefficient
indicates that a one unit increase in the index would see ad valorem transport costs fall by
approximately 48%, ceteris paribus (APEC index vaues are about 0.6 at present, on
average). For air freight, the air index is found to have a statistically positive effect on ad
valorem freight: higher values of the index indicate a greater degree of restrictiveness on a
route and therefore higher ad valorem air transport costs.

Institutional quality, captured by the cpi, has more than three times the estimated impact on
transport costs for air freight compared to ocean freight. This is plausible if higher value
goods, which are generally shipped by air, attract more bribe-taking behaviour. The eti also
has a greater negative impact on air freighted goods compared to ocean-freighted goods,
suggesting that improvements in trade facilitation measures may be better directed at airport
procedures, where the benefits would be greater.
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3.5CONCLUSION

Transport costs are important and amenable to reduction by technical progress and by policy
measures. The richness of the customs data for Australia; Brazil; Chile; and the USA allows
us to break down transport costs into the various determinants. However, transport costs
remain a significant component of the wedge between the prices of domestic and imported
goods.

Transport costs depend on more than distance or bulk or scale, and the role of the
determinants vary by mode of transport. Transport costs are related to distance and to weight.

Seafreight is cheaper than air per kilogram but imports arriving by air have lower ad valorem
trade costs because air freight is used for higher value goods. The choice of transport modeis,
however, more complex than simply having more valuable and lighter goods shipped by air.
Air transport will be favoured when speed isimportant, and for such goods in poor exporting-
economy institutions this may be a particularly significant obstacle.

The econometric results reported in Tables 3.5 and 3.6 indicate that distance and bulk have
the expected relationship to transport costs, and that transport costs fall with the volume of
trade. The distance and weight variables are statistically significant for both modes, but the
coefficients are larger and confidence intervals tighter for sea than for air. Good institutions,
as measured by the cpi (Transparency International 2008), are associated with lower trade
costs, but the impact is greater for air freight.

There are caveats to our conclusions. With just two modes there is an important feedback
mechanism because the choice of mode is not simple and it is related to the impact of
exporting-economy institutions. There is also an endogeneity concern related to the vicious
cycle of high transport costs reducing trade flows and low trade volumes being a cause of
high transport costs. Moreover, by focusing only on dollar values of transport costs we do not
directly address the role of time, which some authors (Hummels 2001) identify as more
important than financial costs, at least for some goods.

Using indicators of restrictiveness in transport services sectors, the econometric results
highlight the importance of competitive environments for reducing transport costs for both air
and sea transport.

The relevance of research on trade and transport costs is on how transport costs impact on
trade flows. Future research should focus on the analysis of the effect of transport costs on
exports of the APEC member economies to reporting economies such as USA; Australia;
Chile; and Brazil. Since similar detailed customs level data exist for other economies, notably
New Zedand and a selection of Latin American economies through Asociacion
Latinoamericana de Integracion (ALADI), future research should focus on the analysis of
APEC export flows to these economies.
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ANNEX 3
Data sour ces

FiguresA1-A6

Figure ALl: Importsto the USA.

Figure A2: Importsto Australia.

Figure A3: Importsto Chile.

Figure A4: Importsto Brazil.

Figure A5: Importsto the USA; Australia; Chile; and Brazil.

Figure Aba: Average adjusted ad valorem transport costs, selected APEC members.
Figure A6b: Average adjusted ad valorem transport costs, selected APEC members.
Figure A6c: Average adjusted ad valorem transport costs, selected APEC members.

TablesA1-A5

Table Al: Import weighted ad val orem transport costs, APEC members exports to the USA;
Australia; Brazil; and Chile.

Table A2: Import weighted ad valorem transport costs by sea, APEC members exports by sea.

Table A3: Import weighted ad valorem transport costs by air, APEC members’ exports by air.

Table A4: Average ad valorem transport costs adjusted for commodity composition.

Table A5: Weighted and adjusted ad valorem freight to the USA; Australia; Brazil; and Chile.
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DATA SOURCES

This study makes use of detailed customs data as available. These data record the export (fob)
value of goods, the cost of freight and insurance and the corresponding import (cif) data for all
imports from all destinations at the product level by mode of entry (ship, air or rail). In this
way, the transport and insurance costs of only those imports that have arrived by ship can be
analysed. The detailed customs data available are used to calculate ad valorem transport costs
(USD paid in freight charges per $ of merchandise import value [fob]) at the product level.

The Enabling Trade Index (eti) from the World Economic Forum. The eti is designed to
measure the ‘ingtitutions, policies, and services facilitating the free flow of goods over
borders and to final destinations'. The index is composed of four sub indexes to capture the
main enablers of trade: (1) market access, (2) border administration, (3) transport and
communications infrastructure, and (4) the business environment. We use the 2009 index
which isthe latest available and relates to the year 2008. A higher value of the index indicates
higher quality trade enabling measuresin place.

The measure of overal infrastructure quality is taken from the World Economic Forum’s
Global Competitiveness Report (Porter & Schwab 2008). The port infrastructure index and
the air infrastructure index are two of the components of the Global Competitiveness Index.
A higher index isindicative of higher quality infrastructure.

The Corruptions Perceptions Index (cpi) is obtained from Transparency International (2008)
and indicates the degree of public sector corruption as perceived by the business community
and economy analysts. The cpi is measured on a scale of 0-10, with a higher number
indicating less corruption.

UNCTAD's Liner Shipping Connectivity Index (LSCI) is a composite index composed of
liner shipping connectivity between the importing economy and the exporting economy. In
the empirical analysis of the paper, different aspects and components of the L SCI were used.
The LSCI is derived from principal component analysis and includes the following elements
of connectivity: number of carriers, TEU deployed, number of vessels, shipping opportunities
and maximum size (TEU) of a ship on a specific route.

The abbreviated names of the APEC member economies are:

Australia AUS | Japan JPN | The Republic of the Philippines | RP
Brunei Darussalam BD Republic of Korea | ROK | The Russian Federation RUS
Canada CDA | Malaysia MAS | Singapore SIN
Chile CHL | Mexico MEX | Chinese Taipei CT
People’' s Republic of China | PRC | New Zealand NZ Thailand THA
Hong Kong, China HGC | PapuaNew Guinea | PNG | United States USA
Indonesia INA | Peru PE Viet Nam VN
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Table Al: Import weighted ad valorem transport costs, APEC members exportstothe USA; Australia; Brazil; and Chile.
Y ear AUS BD CDA CHL PRC HGC INA JPN ROK MAS MEX NZ PNG PE RP RUS SIN CT THA USA VN
1990 0.085 0.072 0.048 0.160 0.074 0.051 0.102 0.042 0.045 0.050 0.049 0.096 0.017 0.061 0.074 0.030 0.054 0.059 0.073 0.072
1991 0.082 0.073 0.039 0.143 0.073 0.051 0.102 0.042 0.045 0.047 0.054 0.092 0.009 0.063 0.071 0.028 0.054 0.057 0.076 0.127
1992 0.086 0.056 0.036 0.143 0.070 0.050 0.085 0.036 0.043 0.041 0.055 0.091 0.013 0.062 0.063 0.086 0.025 0.051 0.055 0.079 0.085
1993 0.086 0.056 0.035 0.144 0.071 0.049 0.083 0.034 0.043 0.038 0.056 0.090 0.027 0.067 0.059 0.066 0.023 0.050 0.054 0.079 0.076
1994 0.088 0.036 0.040 0.122 0.069 0.050 0.079 0.032 0.041 0.035 0.050 0.086 0.033 0.067 0.055 0.067 0.023 0.048 0.050 0.073 0.087
1995 0.088 0.045 0.053 0.112 0.067 0.050 0.073 0.033 0.035 0.032 0.053 0.085 0.032 0.058 0.052 0.064 0.021 0.044 0.046 0.074 0.067
1996 0.082 0.042 0.046 0.128 0.059 0.044 0.067 0.027 0.034 0.031 0.043 0.084 0.033 0.063 0.042 0.057 0.017 0.040 0.043 0.072 0.077
1997 0.077 0.040 0.046 0.126 0.055 0.042 0.066 0.028 0.035 0.031 0.046 0.078 0.035 0.053 0.036 0.060 0.018 0.037 0.039 0.068 0.073
1998 0.071 0.063 0.044 0.134 0.058 0.042 0.070 0.030 0.042 0.031 0.049 0.078 0.041 0.052 0.033 0.051 0.019 0.040 0.043 0.061 0.079
1999 0.067 0.069 0.039 0.113 0.074 0.047 0.081 0.030 0.043 0.033 0.041 0.074 0.036 0.056 0.038 0.040 0.022 0.047 0.059 0.053 0.065
2000 0.065 0.062 0.031 0.120 0.076 0.048 0.082 0.031 0.039 0.035 0.032 0.069 0.025 0.060 0.039 0.034 0.022 0.045 0.062 0.051 0.069
2001 0.059 0.072 0.033 0.133 0.071 0.046 0.080 0.028 0.041 0.036 0.028 0.069 0.034 0.073 0.040 0.046 0.023 0.044 0.059 0.050 0.084
2002 0.059 0.058 0.036 0.140 0.067 0.049 0.074 0.029 0.040 0.032 0.028 0.069 0.022 0.073 0.041 0.050 0.024 0.042 0.061 0.048 0.071
2003 0.059 0.061 0.039 0.149 0.072 0.051 0.074 0.030 0.040 0.032 0.033 0.067 0.019 0.066 0.043 0.059 0.027 0.046 0.061 0.049 0.077
2004 0.064 0.070 0.040 0.124 0.072 0.053 0.081 0.032 0.039 0.035 0.033 0.063 0.018 0.054 0.049 0.066 0.027 0.048 0.062 0.054 0.084
2005 0.061 0.047 0.036 0.103 0.069 0.049 0.079 0.031 0.043 0.032 0.032 0.063 0.018 0.048 0.050 0.061 0.028 0.047 0.059 0.054 0.080
2006 0.054 0.043 0.033 0.066 0.064 0.045 0.069 0.031 0.043 0.030 0.021 0.061 0.020 0.041 0.047 0.051 0.026 0.044 0.055 0.049 0.072
2007 0.056 0.035 0.035 0.071 0.061 0.046 0.064 0.031 0.042 0.031 0.020 0.056 0.015 0.044 0.045 0.048 0.026 0.043 0.047 0.050 0.067
2008 0.053 0.036 0.033 0.075 0.058 0.044 0.059 0.034 0.043 0.032 0.021 0.049 0.013 0.041 0.047 0.046 0.028 0.043 0.047 0.059 0.066
% change -36.94 -50.11 -31.16 -53.07 -21.38 -14.45 -41.82 -19.07 -5.44 -36.42 -56.75 -48.80 -26.24 -32.28 -35.97 -46.04 -5.76 -20.69 -19.38 -19.81 -7.10
Table A2: Import weighted ad valorem transport costs by sea, APEC members’ exports by sea.
Y ear AUS BD CDA CHL PRC HGC INA JPN ROK MAS MEX NZ PNG PE RP RUS SIN CT THA USA VN
1990 0.092 0.080 0.059 0.166 0.068 0.042 0.097 0.040 0.043 0.064 0.051 0.101 0.071 0.073 0.084 0.040 0.048 0.065 0.090 0.071
1991 0.090 0.073 0.048 0.152 0.066 0.040 0.097 0.039 0.043 0.056 0.057 0.097 0.071 0.078 0.078 0.036 0.048 0.061 0.099 0.127
1992 0.095 0.057 0.044 0.159 0.064 0.040 0.079 0.034 0.044 0.049 0.059 0.099 0.046 0.070 0.070 0.113 0.037 0.047 0.059 0.095 0.084
1993 0.096 0.053 0.043 0.158 0.065 0.041 0.078 0.032 0.045 0.044 0.060 0.098 0.046 0.074 0.068 0.081 0.035 0.048 0.059 0.091 0.075
1994 0.099 0.042 0.058 0.133 0.064 0.042 0.074 0.031 0.048 0.041 0.054 0.097 0.046 0.075 0.065 0.077 0.039 0.047 0.054 0.085 0.086
1995 0.096 0.042 0.091 0.116 0.063 0.046 0.069 0.033 0.049 0.041 0.056 0.096 0.040 0.063 0.066 0.074 0.033 0.045 0.051 0.085 0.065
1996 0.091 0.034 0.081 0.135 0.055 0.038 0.062 0.025 0.045 0.039 0.045 0.091 0.043 0.071 0.056 0.070 0.027 0.041 0.047 0.080 0.072
1997 0.086 0.032 0.085 0.130 0.050 0.037 0.061 0.027 0.046 0.041 0.050 0.086 0.045 0.059 0.051 0.070 0.030 0.038 0.041 0.078 0.070
1998 0.090 0.075 0.090 0.134 0.054 0.038 0.072 0.030 0.057 0.046 0.054 0.084 0.058 0.069 0.053 0.064 0.036 0.043 0.047 0.071 0.076
1999 0.079 0.067 0.082 0.110 0.072 0.044 0.080 0.030 0.059 0.054 0.045 0.078 0.046 0.059 0.065 0.055 0.040 0.056 0.067 0.064 0.060
2000 0.074 0.055 0.063 0.117 0.075 0.047 0.081 0.032 0.055 0.058 0.035 0.074 0.033 0.050 0.073 0.048 0.041 0.056 0.071 0.063 0.064
2001 0.068 0.070 0.063 0.125 0.070 0.044 0.080 0.028 0.051 0.056 0.031 0.072 0.048 0.063 0.067 0.062 0.041 0.051 0.066 0.060 0.079
2002 0.064 0.052 0.062 0.130 0.065 0.042 0.073 0.027 0.049 0.050 0.028 0.071 0.039 0.062 0.064 0.055 0.040 0.048 0.063 0.056 0.058
2003 0.066 0.059 0.060 0.138 0.074 0.050 0.077 0.030 0.052 0.056 0.033 0.069 0.042 0.059 0.069 0.063 0.043 0.054 0.070 0.059 0.065
2004 0.071 0.067 0.059 0.116 0.077 0.051 0.082 0.031 0.050 0.065 0.034 0.063 0.040 0.058 0.072 0.070 0.046 0.058 0.074 0.064 0.074
2005 0.068 0.045 0.048 0.096 0.075 0.048 0.079 0.031 0.052 0.066 0.032 0.064 0.029 0.052 0.071 0.065 0.049 0.055 0.075 0.064 0.073
2006 0.062 0.043 0.043 0.060 0.071 0.046 0.069 0.032 0.051 0.062 0.020 0.062 0.033 0.038 0.063 0.053 0.048 0.052 0.066 0.058 0.066
2007 0.065 0.034 0.042 0.063 0.066 0.046 0.064 0.032 0.050 0.054 0.019 0.056 0.024 0.037 0.059 0.051 0.044 0.052 0.057 0.058 0.062
2008 0.060 0.036 0.037 0.070 0.062 0.047 0.059 0.035 0.053 0.048 0.020 0.049 0.025 0.037 0.062 0.049 0.036 0.049 0.056 0.065 0.062
% change -34.61 -55.33 -37.20 -57.75 -9.98 10.51 -39.53 -10.41 22.74 -24.62 -61.34 -51.69 -64.18 -49.16 -25.72 -56.70 -10.12 2.40 -14.62 -27.93 -12.48
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Table A3: Import weighted ad valorem transport costs by air, APEC members exportsby air.

Y ear AUS BD CDA CHL PRC HGC INA JPN ROK MAS MEX NZ PNG PE RP RUS SIN CT THA USA VN
1990 0.036 0.012 0.014 0.145 0.130 0.065 0.172 0.055 0.054 0.028 0.030 0.074 0.001 0.033 0.052 0.023 0.089 0.041 0.053 0.166
1991 0.036 0.091 0.014 0.109 0.137 0.068 0.160 0.053 0.052 0.030 0.028 0.071 0.001 0.035 0.054 0.022 0.087 0.043 0.050 0.297
1992 0.034 0.025 0.012 0.092 0.123 0.065 0.171 0.044 0.043 0.027 0.027 0.063 0.000 0.042 0.050 0.012 0.019 0.071 0.042 0.059 0.251
1993 0.037 0.075 0.013 0.101 0.121 0.060 0.156 0.040 0.037 0.028 0.030 0.060 0.001 0.049 0.043 0.013 0.018 0.059 0.039 0.060 0.157
1994 0.043 0.029 0.012 0.088 0.115 0.061 0.148 0.035 0.028 0.025 0.029 0.054 0.001 0.051 0.038 0.013 0.018 0.053 0.039 0.056 0.240
1995 0.052 0.079 0.016 0.102 0.102 0.056 0.123 0.034 0.018 0.022 0.035 0.053 0.002 0.050 0.034 0.014 0.017 0.041 0.035 0.057 0.243
1996 0.046 0.087 0.012 0.118 0.091 0.052 0.108 0.031 0.018 0.022 0.031 0.055 0.003 0.043 0.027 0.011 0.014 0.038 0.034 0.057 0.218
1997 0.042 0.095 0.015 0.135 0.091 0.048 0.103 0.031 0.019 0.023 0.029 0.050 0.004 0.038 0.024 0.012 0.014 0.035 0.035 0.056 0.156
1998 0.025 0.023 0.014 0.158 0.086 0.048 0.060 0.030 0.020 0.018 0.029 0.057 0.008 0.025 0.020 0.008 0.015 0.035 0.031 0.048 0.208
1999 0.033 0.118 0.013 0.137 0.090 0.051 0.084 0.029 0.022 0.019 0.028 0.057 0.005 0.048 0.021 0.007 0.018 0.034 0.041 0.041 0.246
2000 0.035 0.176 0.012 0.158 0.083 0.049 0.083 0.027 0.019 0.019 0.022 0.050 0.003 0.095 0.020 0.006 0.017 0.033 0.039 0.039 0.260
2001 0.029 0.123 0.011 0.209 0.074 0.051 0.075 0.025 0.023 0.020 0.019 0.054 0.003 0.117 0.021 0.006 0.017 0.034 0.038 0.039 0.298
2002 0.038 0.158 0.012 0.229 0.079 0.060 0.079 0.033 0.025 0.020 0.027 0.056 0.003 0.109 0.027 0.016 0.019 0.035 0.054 0.037 0.247
2003 0.035 0.159 0.014 0.253 0.062 0.053 0.057 0.032 0.021 0.017 0.031 0.060 0.003 0.089 0.024 0.016 0.020 0.035 0.039 0.037 0.229
2004 0.036 0.158 0.015 0.245 0.055 0.055 0.072 0.035 0.021 0.015 0.030 0.061 0.003 0.053 0.027 0.011 0.018 0.033 0.037 0.040 0.216
2005 0.034 0.150 0.015 0.206 0.050 0.050 0.077 0.032 0.025 0.015 0.028 0.060 0.004 0.043 0.026 0.008 0.016 0.032 0.030 0.040 0.204
2006 0.025 0.082 0.016 0.137 0.045 0.044 0.068 0.030 0.024 0.014 0.027 0.055 0.003 0.049 0.029 0.010 0.015 0.030 0.032 0.037 0.169
2007 0.027 0.119 0.022 0.160 0.045 0.046 0.072 0.027 0.023 0.017 0.029 0.056 0.002 0.084 0.027 0.010 0.015 0.029 0.029 0.039 0.134
2008 0.027 0.090 0.023 0.133 0.047 0.040 0.064 0.030 0.022 0.019 0.031 0.051 0.002 0.067 0.027 0.008 0.018 0.030 0.031 0.047 0.122
% change -23.64 | 647.87 58.73 -8.03 -63.90 -39.33 -62.69 -45.36 -59.80 -32.43 5.60 -31.72 42.92 | 103.58 -47.63 -37.69 -21.42 -66.05 -24.23 -10.30 -26.27

Table A4: Average ad valorem transport costs adjusted for commodity composition.

YEAR AUS BD CDA CHL PRC HGC INA JPN ROK MAS MEX NZ PNG PE RP RUS SIN CT THA USA VN
1990 0.066 0.084 0.059 0.094 0.088 0.077 0.109 0.078 0.084 0.079 0.077 0.087 0.087 0.082 0.084 0.066 0.085 0.082 0.097 0.14
1991 0.067 0.071 0.06 0.09 0.091 0.08 0.117 0.08 0.088 0.079 0.074 0.083 0.104 0.086 0.085 0.066 0.088 0.083 0.102 0.199
1992 0.069 0.059 0.062 0.083 0.091 0.078 0.112 0.076 0.086 0.079 0.074 0.083 0.114 0.085 0.084 0.08 0.064 0.086 0.084 0.102 0.187
1993 0.07 0.05 0.063 0.088 0.095 0.082 0.117 0.073 0.085 0.076 0.074 0.078 0.11 0.081 0.08 0.087 0.065 0.085 0.086 0.102 0.141
1994 0.07 0.068 0.065 0.086 0.096 0.08 0.107 0.068 0.085 0.076 0.074 0.078 0.097 0.075 0.079 0.081 0.063 0.082 0.083 0.1 0.139
1995 0.069 0.056 0.069 0.075 0.09 0.077 0.1 0.065 0.08 0.074 0.078 0.078 0.085 0.071 0.078 0.069 0.057 0.078 0.08 0.098 0.122
1996 0.066 0.05 0.065 0.075 0.077 0.069 0.092 0.059 0.073 0.067 0.076 0.071 0.087 0.07 0.073 0.062 0.054 0.071 0.071 0.092 0.115
1997 0.063 0.048 0.063 0.072 0.079 0.07 0.086 0.06 0.073 0.064 0.075 0.072 0.087 0.069 0.068 0.059 0.053 0.071 0.071 0.092 0.105
1998 0.061 0.052 0.059 0.071 0.079 0.071 0.089 0.059 0.076 0.065 0.071 0.069 0.075 0.07 0.068 0.053 0.052 0.072 0.077 0.088 0.108
1999 0.058 0.059 0.056 0.068 0.082 0.068 0.09 0.057 0.075 0.066 0.065 0.064 0.067 0.069 0.07 0.06 0.051 0.075 0.08 0.077 0.106
2000 0.056 0.049 0.057 0.075 0.085 0.07 0.091 0.055 0.073 0.067 0.065 0.061 0.071 0.072 0.072 0.054 0.054 0.074 0.081 0.077 0.105
2001 0.056 0.063 0.055 0.078 0.082 0.069 0.086 0.053 0.07 0.066 0.064 0.061 0.066 0.069 0.069 0.056 0.05 0.072 0.078 0.08 0.099
2002 0.06 0.059 0.055 0.076 0.083 0.068 0.086 0.054 0.071 0.063 0.063 0.062 0.065 0.068 0.069 0.059 0.05 0.069 0.076 0.074 0.089
2003 0.059 0.072 0.06 0.074 0.086 0.069 0.086 0.054 0.072 0.063 0.065 0.062 0.07 0.063 0.07 0.055 0.047 0.071 0.078 0.072 0.087
2004 0.056 0.057 0.06 0.078 0.092 0.074 0.092 0.054 0.075 0.067 0.063 0.06 0.073 0.064 0.074 0.054 0.052 0.074 0.08 0.07 0.095
2005 0.056 0.045 0.06 0.073 0.093 0.073 0.09 0.054 0.072 0.066 0.063 0.059 0.067 0.063 0.073 0.048 0.052 0.075 0.08 0.069 0.093
2006 0.055 0.044 0.059 0.071 0.085 0.067 0.082 0.053 0.068 0.061 0.061 0.056 0.074 0.062 0.067 0.049 0.047 0.068 0.074 0.068 0.083
2007 0.056 0.044 0.065 0.069 0.086 0.065 0.079 0.054 0.065 0.063 0.06 0.057 0.062 0.06 0.068 0.044 0.05 0.071 0.074 0.067 0.083
2008 0.054 0.044 0.069 0.068 0.087 0.065 0.079 0.054 0.066 0.065 0.066 0.056 0.074 0.059 0.069 0.042 0.05 0.071 0.074 0.075 0.082

% change -18.18 -47.62 16.95 -27.66 -1.14 -15.58 -27.52 -30.77 -21.43 -17.72 -14.29 -35.63 -14.94 -28.05 -17.86 | -47.50 -24.24 -16.47 -9.76 -22.68 -41.43
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Table A5: Weighted and adjusted ad valorem freight to the USA; Australia; Brazil; and Chile.

APEC
Adjusted air | Adjusted sea | Import-weighted | Import-weighted Adjusted Import-weighted Adjusted Import-weighted

Y ear freight” freight” air freight” sea freight’ air freight air freight sea freight sea freight

1990 0.141 0.084 0.043 0.055 0.18 0.05 0.088 0.05
1991 0.144 0.084 0.041 0.055 0.19 0.049 0.09 0.049
1992 0.148 0.082 0.039 0.051 0.193 0.044 0.09 0.047
1993 0.15 0.082 0.038 0.052 0.201 0.042 0.091 0.046
1994 0.149 0.079 0.037 0.051 0.195 0.038 0.086 0.046
1995 0.156 0.076 0.037 0.053 0.193 0.035 0.084 0.048
1996 0.143 0.072 0.032 0.047 0.183 0.032 0.08 0.043
1997 0.145 0.069 0.032 0.047 0.186 0.033 0.077 0.043
1998 0.144 0.068 0.03 0.05 0.18 0.031 0.078 0.046
1999 0.135 0.066 0.03 0.051 0.169 0.031 0.079 0.051
2000 0.131 0.068 0.028 0.051 0.163 0.03 0.078 0.052
2001 0.13 0.067 0.027 0.051 0.161 0.03 0.076 0.05
2002 0.135 0.063 0.03 0.048 0.168 0.036 0.069 0.048
2003 0.139 0.061 0.029 0.052 0.167 0.034 0.069 0.054
2004 0.137 0.062 0.03 0.054 0.168 0.035 0.073 0.056
2005 0.136 0.062 0.029 0.052 0.166 0.034 0.073 0.055
2006 0.132 0.058 0.028 0.048 0.164 0.032 0.067 0.051
2007 0.141 0.054 0.028 0.045 0.177 0.033 0.065 0.05
2008 0.154 0.053 0.029 0.043 0.197 0.035 0.064 0.048

Notes. # Ad valoremfreight rate adjusted for commodity composition and value to weight. Includes economy-pair-product effects.

* Ad valorem freight weighted by imports. Pooled datafrom the USA; Australia; Chile; and Brazil.




Chapter 4

QUANTIFYING THE IMPACTS OF STRUCTURAL REFORMSON
AIR TRAFFIC FLOWSIN APEC ECONOMIES

Y ahua Zhang* and Christopher Findlay?

e More liberal arrangements for freight, passenger charters, designation of international
airlines, code sharing and ground handling are common among APEC members.

e Restrictions on foreign ownership and on cabotage remain.

o Further reform would have a significant effect on traffic flows.

4.1 INTRODUCTION

Air transport services are provided within a structure of a network of bilateral agreements.
These agreements are similar to free trade agreements but they apply to only one service. A
typical air service agreement specifies the rights of access to the terms of the agreement, that
is, they alocate to airlines designated by the signatories the rights to fly across borders
between APEC member economies and around the globe. Designation usually applies only to
the airlines owned and controlled by residents of the economy making the designation. As a
result, airlines from third parties are discriminated against: they either cannot fly on the
routes between the economies involved in the bilateral agreement or they have only restricted
access. Some bilateral agreements also restrict the capacity and frequency of the services
which the designated airlines provide.

Some agreements that do not have so many restrictions are called *Open Skies' agreements.
However, even these agreements have restrictions on access to routes by third parties. In the
past, agreements have also attempted to control fares but that now is rare. In fact, the control
of faresis redundant in the context of the control of capacity. The International Air Transport
Association’s (IATA’s) Director General once labelled the bilateral system, the ownership
rules and the attitude of competition authorities towards airline mergers and alliances as ‘the
three pillars of stagnation’ for they have hindered the modernisation of air transport industry.>

The interest of this paper is the impact of air transport policy on the performance of the
markets in which air transport services are provided. This has been prompted by the
apparently highly restrictive regimes operating under a series of these bilateral agreementsin
which economies exchange rights of access to markets. These arrangements might be
expected to raise costs and prices, and possibly also to raise profits, leading to a ‘tax’ on the
movement of goods and people and inhibiting the extent of international integration. The
severity of these effects is the question, the answers to which can be used to make the case

! School of Accounting, Economics and Finance, University of Southern Queensland, Toowoomba, Qld 4350,
Australia (shane.zhang@usg.edu.au).

2 school of Economics, University of Adelaide, South Australia 5005 (christopher.findlay @adel aide.edu.au).

3 See http://www.iata.org/pressroom/speeches/Pages/2003-08-06-02.aspx, accessed on 1 February 2010.
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for reform. Options for reform were explored by Findlay and Round (2006), and as an
extension of their analysis, this paper examines the policy environments in the APEC
economies in air transport and provides empirical evidence of the cost of the restrictions to
liberalisation — a significantly lower level of movement of people and goods.

Section 4.2 provides a brief overview of the current policy and recent reforms that have
occurred in the mgjor APEC economies. This is followed by a methodology for converting
the policy information into a series of quantitative measures that can be compared across
economies. The impact of the policy on route traffic flows between the major capital cities of
APEC economies is then illustrated using a gravity model. The final section contains some
summary remarks.

4.2 LIBERALISATION OF AIR SERVICES

APEC was founded in 1989 with a commitment to pursuing cooperation and economic
prosperity in the Asia-Pacific region. However, its members are not bound by any treaty
obligations and decisions within APEC are made on a consensus basis and implemented
voluntarily. The Bogor Goals specify APEC objectives for free and open trade and
investment in the Asia-Pacific region by 2010 for industrialised economies and 2020 for
developing members. The fast economic growth in many APEC economies is powered by
fast increasing international trade and the rapidly growing tourism industry, both of which in
turn need the support of well developed air transportation systems.

At their meeting in Auckland in 1999, reforms in the air transport sector were endorsed by
the APEC leaders. The Eight Options for More Competitive Air Services with Fair and
Equitable Opportunity reforms include air carrier ownership and control, doing-business
matters, air freight, multiple airline designation, tariffs, charter services, cooperative
arrangements between airlines and market access. The Eight Options were prioritised as high,
medium and low, based on their ease of implementation. It was acknowledged that the
member economies could have their own ways to achieve the goals set in the Eight Options
and in fact there have been some successes.

The single aviation market between Australia and New Zealand was created in 1996, and the
domestic air market has subsequently been opened up to the airlines of the other side of the
Tasman Sea. A formal Open Skies agreement was signed in 2002, further eliminating the
limitation of beyond rights and alowing the international airlines of both economies to
operate from any international airport in Australia and New Zealand to third economies for
cargo services (7th freedom rights, see Box 4.1 for the details of the nine freedoms and an
illustration of the aircraft movements involved).

In 2004 the Association of Southeast Asian Nations (ASEAN) adopted the Roadmap for
Integration of the Air Travel Sector (RIATS) and the Action Plan for ASEAN Air Transport
Integration and Liberalisation 2005-2015, with the aims ‘to advance the full liberalisation of
air transport services in ASEAN, to achieve the ASEAN Leaders vision of Open Sky in the
ASEAN region’.* Full liberalisation will be achieved through a staged and progressive
approach. The RIATS encourages two or more members to negotiate and sign liberal bilateral
or multinational agreements on a sub-regional basis in the move to full liberalisation.

* See http://www.aseansec.org/16666.htm, accessed on 1 March 2010.
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Box 4.1: Freedoms of the air.

First Freedom of the Air — the right of over-flight

Second Freedom of the Air —the right to land for non-traffic purposes

Third Freedom of the Air — the right to put down traffic originating from the carrier’s home base

Fourth Freedom of the Air —the right to pick up passengers bound for the carrier’ s home base

Fifth Freedom of the Air — the right to put down or pick up passengers from or bound for third locations on a
flight either bound for or originating at the carrier’ s home base

Sxth Freedom of the Air — the right to transport, via the home base of the carrier, traffic moving between two
other locations

Seventh Freedom of the Air — the right to transport traffic between two other locations without stopping at or
having a connection to the home base of the carrier (i.e., the right to base aircraft offshore)

Eighth Freedom of the Air —the right to carry traffic between two domestic points within another economy on
aflight bound for or originating at the carrier’s home base

Ninth Freedom of the Air — ‘stand alone’ cabotage, that is, carrying traffic between domestic points offshore
without any connection to the carrier’ s home base

First Second Third
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Based on ICAO (2004): graphic provided by Dr Jean-Paul Rodrigue, Department of Globa Studies and
Geography, Hofstra University (permission provided).
httn://neonl e.hof stra.edu/aeotrans/ena/ch3en/conc3en/airfreedom.hitml

Fifth Sixth

In 2003 Cambodia, Laos, Myanmar and Viet Nam concluded a Multilateral Agreement on
Air Transport of the Sub-region consisting of air transport liberalisation and comprehensive
cooperation among the four economies, and in 2004 Brunei; Singapore; and Thailand signed
a Multilateral Agreement (MA) on the Liberalisation of Passenger Air Services in Bangkok,
which alowed for unlimited flights among the three economies. It is expected that an Open
Skies pact with no limitations on 5th freedom traffic rights for the capital cities will be signed
by the ASEAN membersin 2010.
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In 2001 Brunei; Chile; New Zealand; Singapore; and the United States of America (USA)
signed a multilateral Open Skies agreement including the 7th freedom rights. However, this
agreement was amended in 2004 for freight services only. By the end of 2009 twelve APEC
economies had concluded agreements with the USA — Singapore; Chinese Taipei; New
Zealand; Chile; Thailand; Malaysia; Brunei; Peru; Korea; Indonesia; Canada; and Australia
(seeTable4.1).

Table 4.1: Open Skies agreements signed by APEC economies.

APEC member Economies with which Open Skies agreement signed (year signed)

Japan Partial with Korea (2007), Thailand (2007) (Tokyo excluded)

Korea USA (1998), Mexico (2008), partial with Japan (Tokyo excluded) (2007), Shandong
province, China (2006), Maaysia (2007)

China Hainan (2003) and Shandong (2006) provinces

Singapore More than 30 economies, including USA, 15 European economies, Thailand (2004),
Brunei (2004)

Thailand Singapore (2004), Brunei (2004), USA (2005), partial with Japan (2007), Kuwait (2008)

Malaysia Sri Lanka (2005), USA (1997), Chinese Taipel (1997), Korea (2007), New Zeaand
(1997), Qatar, United Arab Emirates, Y emen, Scandinavian economies, USA

Indonesia USA (2004)

Philippines Cargo Open Skies in two international airports (2003)

Brunei Singapore (2004), Thailand (2004), USA (2001), New Zealand (2001), Hong Kong,
China

Viet Nam USA (2008) cargo only

Australia New Zealand (2002), USA (2008). No restrictions on capacity with Singapore and UK

United States Over 90 economies and regions as of 2009

Canada More than 34 economies, including USA and European Union

Mexico UAE (2007), Korea (2008), Hong Kong, China

Hong Kong, | Mexico, Brunel

China

Chinese Taipei USA (1997), Malaysia (1997)

Chile Singapore (2001), New Zealand (2001), Brunei (2001), USA (2001), Uruguay (2003),
Paraguay (2005), Finland (2005), United Arab Emirates (2005), UK (2008) etc.

Peru USA (1998), Singapore (2009)

There have been regular meetings among the aviation authorities of the three Northeast Asian
economies. Korea is keen to pursue an Open Skies deal in this region, given its relatively
small domestic market and its close cultural and economic links with China and Japan. The
signing of an Open Skies agreement between Japan and Korea has lifted restrictions on
frequency, capacity and destinations, with the exception of the congested Tokyo airports,
covering both cargo and passenger services. Chinese aviation authorities acknowledge the
need for liberalisation but prefer a progressive approach, especially when the major Chinese
airlines are still less competitive than their foreign counterparts. Interestingly, the local
provincial governments are always keen to push for more liberal arrangements as they
understand the benefitsto their local economies.

China opened 5th freedom rights to all foreign airlinesin Hainan Province in 2004. The effect
of this unilateral Open Skies policy on the tourism industry has been tremendous. In 2002
Hainan Province received less than 400 000 overseas tourists but this figure had increased to
about 1 million in 2008. Open Skies arrangements have also been implemented between
Chinese Shandong province and Korea since 1996. As a result, fares on the routes between
Seoul and Shandong’ s mgjor cities have now decreased.

APEC Air Services Sub-group published the Second Eight Options survey outcomes in 2009,
providing progress on the Eight Options for Liberalisation of Air Services from the first
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survey in 2006 to the second survey in 2008.° The main points of this can be summarised as
follows:

e Substantial ownership and effective control remains the most common barrier in most
€Cconomies.

e Although double approval of tariffs remainsin places, the filing requirement has been
eased. In reality, market forces play key role in determining fares.

e Most economies are relaxing the restrictions on ground handling services and
competition is being introduced. Airlines including foreign carriers are allowed to
offer ground handling services at some airports.

e A significant number of economies have open freight arrangements with their partners
in APEC.

e Multiple designation provisions have become common in the new bilateral
agreements.

e The mgority of APEC economies are willing to approve charter services as
supplements and complements to the scheduled services.

e Code sharing and airline alliances are becoming common with little opposition from
authorities.

e Significant progress has been made in terms of relaxing 3rd and 4th freedoms.
However, 5th freedoms operations and 7th in cargo services are less common, but are
increasing in number. Cabotage remains rare in the APEC region.

4.3METHODOLOGY AND THE POLICY INDICES

The air transport sector around the world has been undergoing significant changes towards
liberalisation over the past three decades. As a result of deregulation and the emergence of
the low cost carriers, productive efficiency in the industry has increased and fares have
declined. Fares on most domestic and international routes are largely determined by market
forces and, although most bilateral agreements still restrict outputs such as frequency and the
number of seats offered, these restrictions have been largely relaxed. In some instances the
agreed capacity and frequency are so large that the designated airlines do not use their full
allocation. Occasionally, 5th freedoms have been granted to a foreign carrier even though the
two economies have not signed an Open Skies agreement.

The main elements of an Open Skies agreement include free determination of the frequency
of services and fares, no restrictions on engaging in code-sharing, pro-competitive doing-
business provisions and grant of the 5th freedom — alowing the other economy’s airline to
carry traffic to a third economy.® However, the so-called Open Skies agreements are not as
open as people imagine. A typical agreement does not touch the issues of relaxing foreign
ownership restrictions or the adoption of ‘principal place of business’, nor does it mention
cabotage rights.

Regulatory systems that impede entry and discriminate among suppliers would be expected to
have some impact on the costs of air transport and the profits of the incumbents. Since air
transport is an input into other traded sectors, this system reduces the volume of trade and of
people movement and therefore the extent of integration among economies. Higher costs of
air transport add to the costs of international trade and reduce international demand for the

® See http://www.apec-tptwg.org.cn/new/M odal -Expert-Groups/Aviation/A EG-SRV /air-services-group.htm,

accessed on 25 June 2010.
® See http://www.state.gov/e/eeb/rls/fs/2009/119760.htm for Open Skies agreement highlights, accessed on 15
March 2010.
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exports of the tourism sector and other sectors dependent on people movement — education or
health services, for example.

The steps in the work examining regulation cost are first to characterise the policy environment
in a number of economies (preferably over time) and then to relate that index to indicators of
performance such as the price/quantity of the services provided (Hoekman 1995). Even better is
to infer the effects on markets from the effects on the costs and profits of firms operating in
those markets. There are specia challenges in the case of air transport, since firms operate in
more than one jurisdiction and are subject to different policy environments. However, with
sufficient data, the contribution of different policy regimes could be identified.

There have been some studies of the impact of these regulatory arrangements. Doove et al.
(2001) extended earlier work by the OECD (Gonence & Nicoletti 2001) to examine the
impact of the agreements on prices. Other studies have examined the effect of Open Skies
agreements. In a study of freight routes from the USA, Micco and Serebrisky (2006) found
that signing an Open Skies agreement reduced air transport costs by 9% and increased by 7%
the share of imports arriving by air. Using the Air Liberalisation Index (ALI) —the sum of the
points obtainable by a given Air Services Agreement (2005 database), prepared by the WTO
(2006), Geloso Grosso (2008) and Geloso Grosso and Shepherd (2009) — evidence showed
that there is a positive relationship between the openness of the bilateral agreement and
passenger movement and bilateral trade in APEC. Piermartini and Rousova (2008) provides a
similar conclusion, using a sample of 184 economies. However, the ALI values used by these
studies were based on incomplete and outdated bilateral agreement data.

This study seeks to build on and improve this method by constructing policy indices using the
most up-to-date information, but not generated from bilateral agreements, and by addressing
the same problem from a dlightly different perspective. The construction of the indices has
been guided by APEC’ s Eight Options, with afocus on areas covered by atypical Open Skies
agreement as well as indicators that can reflect the aviation authorities attitude towards
domestic and international market liberalisation. Although to some extent the coverage of the
indices is restricted to items for which comparable data are available, the indicators of
restrictiveness are closely linked to deregulation in market access.

The components of the first set of indices are shown in Table 4.2. They include ownership
conditions (for private equity and for foreign equity), the existence of established low cost
carriers and the number of effective passenger airlines (reflecting the ease of entry in the
domestic market), multiple designation of local airlines on international routes, the presence
of Open Skies agreements and the grant of the so-called 7th freedom rights for cargo services.
The information for various components comes from the economies’ aviation authorities and
relevant airlines’ websites and was valid to mid 2009.

There are good reasons for the inclusion of these indicators in constructing the policy index.
The first is that it is important not to underestimate the cost of restrictions on ownership.
Findlay and Round (2006, p. 259) point out that concern about ownership rules has been
made more intense by the emergence of a new low cost carrier business model in ar
transport: ‘the incumbent full service operators can respond to that threat by stressing their
network advantages and will be assisted by a relaxation of ownership rules'. The ability of
airlines to enter markets for air transport services, or to enter markets for inputs to ar
transport, is increased by foreign investment in air transport that they host. The current
regulatory system impedes that investment, which denies opportunities to both incumbents
and newcomer suppliers.



94 The impacts and benefits of structural reformsin the transport, energy and telecommuni cations sectors

Table 4.2: Policy indicators.

Aviation market regulations and Score
liber alisation constraints
Ownership Government does not have majority ownership control, nor retain 0
‘golden share’ veto right
Government does not control the majority of the ownership, but | 0.33
retains ‘ golden share’ veto right
Government controls the majority of the ownership 0.67
No 1
Foreign equity participation in | No cap: domestic market open to foreign investment/adopt 0
domestic airlines principal place of business
A cap greater than 50% 0.25
A cap between 35% and 50% (inclusive) 0.5
A cap less than 35% 0.75
Foreign investment in airlines not allowed 1
Existence of low cost carriers | Has an established low cost carrier which has actively engaged in 0
(reflecting ease of market | both domestic and international service provisions
access and fair competition) Has arelatively new/small sized low cost carrier 0.5
No low cost carrier 1
Number of effective passenger | More than 5 0
airlines (reflecting ease of | 3to5 (inclusive) 05
entry) 2 or fewer 1

Multiple designation on
international routes
Private airlines allowed to fly
international routes

2 or more carriers, including private carriers roughly have the | 0
equal right in being designated for flying international routes

The flag carrier (usualy government-owned) has priority in
gaining international rights over domestic private carriers; or
domestic private carriers are not eligible to fly international routes
before fulfilling some conditions such as servicing domestic
market for a certain period of time

The flag carrier is predominantly the designated airline servicing 1
international routes

Open Skies agreement Number of Open Skies agreementsis greater than 2 0
Number of Open Skies agreementsis 2 or fewer 0.5
Not yet signed any Open Skies agreement 1

7th freedom rights (cargo) 7th freedom rights (cargo) are granted to some foreign carriers 0
No 1

Secondly, it is quite often difficult to observe an economy’s policy on market access by low
cost carriers. In some economies it has been argued that conditions on the launch of a new
carrier are not transparent.” Some anti-trust authorities do not treat the incumbent and new
airlines equally when enforcing the anti-trust laws, so low cost and new private airlines would
find it difficult to survive in such an environment. For example, price-fixing activities and price
wars among Chinese major airlines have never received any serious investigation, while a new
low cost airline was fined for selling chesap tickets. A government’s favouring of incumbents
would be a significant barrier preventing new airlines from accessing lucrative domestic and
international markets. The existence of the established low cost carrier and the number of
effective passenger airlines can be used as a proxy to represent an economy’s policy towards
new carriers.® It is believed that fairness and openness will encourage competition and thereby

A call for clear air transport policy in Malaysia is available at http://www.mmail.com.my/content/38500-tan-
sri-abdul-azi z-abdul -rahman-urgent-need-air-transport-policy, viewed on 13 August 2010.

8 Effective passenger airlines are defined as airlines that have at |east five aircraft and provide regular services. If
one airline is wholly owned by another airline in the same economy, such as Dragonair and Cathay Pacific in
Hong Kong and Jetstar and Qantas in Australia, they are not regarded as effective competitors in this study
even though they operate separately. However, we acknowledge that competition in economies with a small
population may not be less than those with a large population and thus this indicator may underestimate the
openness of the small economies. The results need to be interpreted bearing this limitation in mind.
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foster more efficient and effective competitors. Multiple designation rules would not be an
issue if there were no discrimination against the new and private airlines. Two issues should be
distinguished regarding multiple designation: multiple designation provisions in the Air
Services Agreements (ASAS) and the allocation of the negotiated capacity to the carriers of an
economy. The former is no longer a significant issue in many economies, including Hong
Kong, China; Australia; and New Zealand, because most of the ASAs alow for multiple
designation. This study focuses on whether the flag and non-flag airlines have been treated
equally in allocating the negotiated traffic rights.

Finally, despite criticism of the USA version of Open Skies agreements (e.g., the exclusion of
the ownership issue), that model has been widely accepted and pursued by many economies.
It is also expected access to 7th freedom rights will be the next step in reform towards a more
liberal air transport regime. The number of Open Skies agreements signed clearly
demonstrates an economy’ s resolution to pursue liberalisation and can be used as an indicator
to reflect an economy’s openness in air transport. For the same reason, the 7th freedom
(cargo only) has been included as an indicator in the construction of the policy index.
Excluded are the very rare 7th freedom rights for passenger services.

The scores for each component of the index can be found in Table 4.3. The components can
be added up to form an overall index, values of which range from 0 to 7. The higher the
score, the higher isthe level of restrictiveness.’

Table 4.3: Scores of the policy index components.

APEC Privatised | Foreign | Low Effective | Designation | Open Tth Total
member equity cost | competitors Skies | freedom score
airline
Australia 0 0 0 05 0.5 0 0 1
Brunei 1 0 1 1 1 0 0 4
Canada 0 0.75 0 1 1 0 0 2.75
Chile 0 0 1 1 1 0 0 3
China 0.67 0.5 0.5 0 0.5 1 1 4.17
Hong Kong, 0 0 05 1 05 0 1 3
China
Indonesia 1 0.5 0.5 0 05 0.5 0 3
Japan 0 0.75 0.5 0 0 0.5 1 2.75
Korea 0 0.5 0.5 0.5 0 0.5 1 3
Malaysia 0.67 0.5 0 0 05 0 0 1.67
Mexico 0 0.5 0.5 0.5 0 0 1 25
New 0.67 0 0.5 05 05 0 0 217
Zealand
Peru 0 0.5 0.5 0.5 0.5 0 0 2
Philippines 0 0.5 0.5 0 0.5 1 1 35
Russia 0.67 0.75 0.5 0 0.5 0 1 3.42
Singapore 0.67 0 0 0.5 0 0 0 1.17
Chinese 0.67 05 1 05 0 05 0 3.17
Tapei
Thailand 0.67 0.5 0 0 05 0 0 1.67
United 0 0.75 0 0 0 0 0 0.75
States
Viet Nam 1 0.5 0.5 0.5 1 0.5 0 4

® The index values reported so far are based on the sum of the component values without any weights being
assigned. A factor analysis approach could be used to give statistical weight and to avoid the subjectivity of
using expert judgement for weight assignment (see Nicoletti et a. 1999, Doove et al. 2001). However, given
the small samplein this study, it is inappropriate to use this method.




96 The impacts and benefits of structural reformsin the transport, energy and telecommuni cations sectors

Figure 4.1 presents the total scores for each of the 20 economies under study. Measured by
the abovementioned indicators, many economies in this sample are relatively libera in their
aviation sector. It is not surprising that the USA is the leader in pursuing more liberal policies
but it is not a leader in relaxing foreign ownership limits, when most of the other economies
have already alowed a participation in domestic airline equity of up to 49%. The debate of
increasing the limit to 49% has been going on for many years but it still remains at 25%.

4.5
4
3.5

25

Figure4.1: The aviation regulation and liberalisation restrictivenessindices for APEC economies.

A related issue is a clause which is embedded in aimost all bilateral agreements, even the
‘liberal’ ones, which requires that the designated airline must be ‘substantially owned and
effectively controlled’ by the designating economy. Hong Kong, China; and Chile are the
only two economies in this region to have accepted the ‘principal place of business in place
of this clause. In fact, for al the policy indicators used to construct the index, ownership is
central. Once ownership control has been loosened, it is likely that government interference
will be reduced and further liberalisation measures would be expected to follow. It would
then be no longer necessary to restrict the 5th and 7th freedom rights as well as the cabotage
rights.

Canada’'s ‘Blue Sky’ policy states that it will proactively pursue Open Skies arrangements
similar to the one negotiated with the USA in 2005. However, it excludes the possibility of a
cabotage right in the negotiation. The CEO of Air Canada was reported to have lobbied the
government for relief in 2008, claiming that job and service cuts would be lost as he criticised
Emirates Airlines’ service expansion plan in Canada although the provincial government and
tourism and trade groups were in favour of it (Vancouver Sun 2010). Similar reports have
appeared in Australia. Although some may argue that a particular market is not big enough to
support more than one carrier’®, the market in which an airline can provide services would
expand if more liberal bilateral and multilateral arrangements are pursued.

Australia and Singapore have the most liberalised environment in the Asia-Pacific region.
Although Australia still retains a 49% cap on foreign investment in Australian international
airlines it has allowed 100% foreign investment in domestic airlines (i.e., right of
establishment, which also appliesin New Zealand). Singapore has signed more than 30 Open

10 See, for example, the view expressed by Air Canada’'s former president, Hollis Harris, at
http://www.canadianencyclopedia.ca/index.cfm?PgNm=T CE& Params=M 1ARTM0010589, accessed on 15
August 2010.
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Skies agreements and has even called for more liberal arrangements than its current Open
Skies framework. Thailand and Maaysia are two leaders in liberalising their aviation sector
in ASEAN. These economies have well established aviation industries and their airlines,
including the low cost airlines, are relatively competitive in this region.

The three Northeast Asian economies are in the middle ranking position. Arrangements have
been made that alow the flights linking Shanghai, Seoul and Tokyo to use those three cities
domestic airports (i.e., Shanghai Honggiao, Kimpo and Haneda) to reduce travel time and
cost. As noted earlier, even without any formal pre-set procedures, these economies are
moving towards greater liberalisation in air transport. In the meantime, as can be seen from
Table 4.1, both Japan and Korea have struck partial Open Skies deals with several ASEAN
economies. China has also expressed interest in inking an Open Skies deal with ASEAN.

Since 2008, apart from a handful of busy cities, there have been no restrictions on the
frequency of flights and the number of airlines flying between mainland China and Hong
Kong, China. Restrictions on the frequency of flights to busy cities like Shanghai have made
fares artificially high, and many passengers have complained (Yang 2010). In mid 2009, after
several years of charter flight services, scheduled flights were finally launched between
mainland China and Chinese Taipel. The integration of air transport in these three economies
will be an interesting research topic in the next few years.

Some people may argue that there is a big change in performance once an airlineisin private
hands, but thisis not so evident if the government controls the majority share, no matter what
percentage it commands. It has also been argued that the competition outcome does not differ
greatly when the number of competitors in a market increases from two to three. Following
these arguments, and to test the sensitivity of the results to changes in the design of the index,
changes to the scores assigned to some of the policy indicators are shown in Table 4.4.

Table 4.4: Thealternative policy index indicators.

Aviation market regulations Score
and liberalisation
constraints
Ownership Government does not have a majority ownership control 0
Government controls the mgjority of the ownership 1
Foreign equity participation A cap greater than 50%; domestic markets open to foreign 0
in the domestic airline investment/adopt principal place of business
A cap less than 50%(inclusive) 1
Existence of low cost carriers | Has an established low cost carrier which has actively engaged in 0
both domestic and international service provision
No effective low cost carriers/small in size with limited services 1
Number of effective 3 or more 0
passenger airlines 2 or fewer 1
Multiple  designation  on | 2 or more carriersincluding the private carriers roughly have the 0
international routes equal right in being designated for flying international routes
Private airlinesallowed to fly | Theflag carrier (usually government-owned) has priority in 0.5
international routes gaining international rights over domestic private carriers; or
domestic private carriers are not eligible to fly international routes
before fulfilling some conditions such as servicing domestic
market for a certain period of time
Theflag carrier is predominantly the designated airline servicing 1
international routes
Open Skies agreement Number of Open Skies agreements is greater than 2 0
Number of Open Skies agreementsis 2 or fewer 0.5
Not yet signed any Open Skies agreement 1
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As the 7th freedom rights, athough optional, are frequently granted when an Open Skies
agreement is concluded, this indicator has been dropped in the new policy index (hereinafter
called the alternative policy index). Details can be found in Table 4.5 and observed in Figure
4.2. The results of the two sets of indices are consistent. Figure 4.2 shows that while
Australia; the USA; and Singapore remain the leaders in liberalisation, Australia has
overtaken the USA to be first. The aternative policy index will also serve as a sensitivity test
of our gravity model to be discussed below.

Table 4.5: Scoresof the alter native policy index components.

APEC member Privatised | Foreign | Low cost Effective | Designation | Open Total
equity airline | competitors Skies score
Australia 0 0 0 0 0.5 0 0.5
Brunel 1 0 1 1 1 0 4
Canada 0 1 0 1 1 0 3
Chile 0 0 1 1 1 0 3
China 1 1 1 0 0.5 1 45
Hong Kong, China 0 0 1 1 0.5 0 25
Indonesia 1 1 1 0 0.5 0.5 4
Japan 0 1 1 0 0 0.5 25
Korea 0 1 1 0 0 05 25
Malaysia 1 1 0 0 0.5 0 25
Mexico 0 1 1 0 0 0 2
New Zealand 1 0 1 0 0.5 0 25
Peru 0 1 1 0 0.5 0 25
Philippines 0 1 1 0 0.5 1 35
Russia 1 1 1 0 0.5 1 45
Singapore 1 0 0 0 0 0 1
Chinese Taipel 1 1 1 0 0 0.5 35
Thailand 1 1 0 0 0.5 0 25
United States 0 1 0 0 0 0 1
Viet Nam 1 1 1 0 1 0.5 45

Figure 4.2: Thealternative policy indices.
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4.4 IMPACT OF POLICY ON TRAFFIC FLOWS

A relationship is expected between passenger and cargo traffic flows and the policy
environment, other things being equal. More restrictive regimes would be associated with low
traffic movement. This relationship has been estimated using a gravity model which iswidely
used for predicting bilateral trade flows. The form of the model used in this study is:

In(traffic)=pot P1In(GDPpcl)+ Poln(GDPpc2)+ Bsln(popl)+ Paln(pop2)+ Psin(areal)+ Pe
In(area2)+ B7 In(distance)+ Pgindex 1+ Poindex2+ other dummies +e

Due to difficulty in gathering the traffic data at the economy level, the 2008 ICAO city-pair
passenger and cargo traffic data has been used. The dependent variable is air traffic
(passenger numbers and cargo volume respectively) carried from the capital city of economy
1 to that of economy 2. The capital cities can be either a political centre or a major
commercia centre of an economy. As major political and commercial centres are usually the
gateways through which an economy’ s residents travel internationaly, it is appropriate to use
an economy’s GDP per capita in the model with 1 denoting the departure economy and 2
denoting the destination economy. Likewise, popl and pop2 denotes the populations of the
original economy and arrival economy respectively, representing the sizes of the economies.
The GDP and population data are from the World Development Indicators Database, World
Bank (July 2009).™ It is expected that GDP per capita and population variables are positively
linked to the traffic flows. Land area variables (areal and area?) are also included on the right
hand of the equation. In large economies, there are usually two or more international cities,
and the use of traffic flows between the major capital cities may underestimate the movement
of people and goods. Therefore, land area variables should have negative signs. The land area
data can be found in the CIA World Factbook. '

The distance variable is also included and should have an inverse relationship with the traffic
flow in a typical gravity model. The departure and arrival economies air transport policy
indices (index1 and index2 respectively) developed earlier in this paper, which are the main
interest of this study, are included together with the following regional dummy variables:
Northeast Asia, North America and ASEAN. The Northeast Asia dummy represents traffic
movement between cities within China; Korea; and Japan. Similarly, the North America
dummy takes value 1 when the traffic is carried between two cities within the USA; Canada;
and Mexico. The ASEAN dummy is used to see if the traffic flows within the Southeast
Asian region are higher or lower than other regions, ceteris paribus. An FTA dummy is
included if two economies have signed a Free Trade Agreement. As with many other studies
using gravity models, acommon border dummy is used in the equation.

The estimation results are reported in Table 4.6. Robust standard errors are reported to
accommodate a possible heteroskedasticity problem. The effects of the policy indices are
statistically significant at the 5% level with expected negative signs, that is, higher
restrictiveness in aviation policy leads to lower levels of movement of people and goods
between international cities. The impact of the policy on cargo flows is greater than on the
movement of people. On average, if the policy value of the departure economy were to
decrease by 1 point at the current values of the policy index and of passenger flows, the
passenger traffic would increase by 36%, whereas the decrease in policy value of the

1 Available at http://web.worldbank.org/WBSI TE/EXTERNAL/DATASTATISTICS/0,,contentM DK : 2053528
5~menuPK :1192694~pagePK :64133150~pi PK:64133175~theSitePK :239419,00.html, accessed on 16 March
2010.

12 Available at https://www.cia.gov/library/publications/the-worl d-factbook/, accessed on 1 March 2010.
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Table 4.6: Impact of the policy index (thefirst set).

Dependent variable: passenger Dependent variable: cargo
Coefficient Robust std. err. Coefficient Robust std err

Constant 11.773*** 1.663 16.573*** 4,094
popl 0.274*** 0.043 0.593*** 0.119
pop2 0.248*** 0.046 0.436** 0.115
GDPpcl 0.131 0.108 -0.188 0.147
GDPpc2 0.267*** 0.096 0.145 0.156
areal -0.172*** 0.020 -0.451*** 0.063
area2 -0.152*** 0.024 -0.358*** 0.051
index1 -0.358*** 0.098 -0.797*** 0.173
index2 -0.230** 0.109 -0.685* ** 0.164
Distance -0.403*** 0.110 -0.543** 0.256
Northeast Asia 0.472 0.277 1.301** 0.483
North America -0.470*** 0.159 -1.384*** 0.483
ASEAN -0.786** 0.345 -1.936*** 0.449
FTA 0.185 0.134 0.008 0.274
Border 0.015 0.209 -0.320 0.457
R’ 0.55 0.63
Observations 152 146

All variables except index1, index2 and dummies are expressed in natural logarithms. *, **, and *** denote significance at
the 10%, 5% and 1% level, respectively.

destination economy by 1 point leads to an increase in passengers carried by 23%. The
magnitudes are 80% and 69% respectively for the transport of freight at current values of
both the index and freight volumes. This shows that both departure and arrival economies’ air
transport policies matter in promoting the movement of people and goods. When the index1
and index2 variables take logarithmic form, the coefficients are 0.64 and 0.44 for passenger
movement equation and 1.44 and 1.32 for cargo movement, all with negative signs.”® The
elasticiﬂes of policy indices show that the cargo flows are more sensitive to the change in
policy.

The variables of population, land area and distance also have the expected signs and are
statistically significant at the 5% level for both passenger and cargo traffic models, as can be
seen from Table 4.4. Destination economy’s GDP per capitais significant in the model, using
passenger traffic as the dependent variable. However, the FTA and common border dummies
are not significant for both models — in fact, the common border dummy is not consistently
significant in other studies such as Geloso Grosso (2008).

Interestingly, cargo movement within Northeast Asiais significantly higher (at the 5% level)
after other variables are controlled for, indicating the close economic ties between those three
economies. It is a different story for the North America and ASEAN dummies, where the
coefficients are significant but with negative signs. The possible explanation might be that in
North America there are many international cities and the choice of looking at the traffic
between the major capital cities in this study (Vancouver, Toronto, New Y ork, Los Angeles,
Chicago and Mexico City only) obviously understates the true traffic movement in this
region. Surface transport also plays an important role in this region. The negative sign for the
ASEAN dummy might suggest that there is room for taking action to promote the movement
of people and goods in Southeast Asia.

2 The coefficients of other variables are similar to those in Table 4.6, but are not reported here. They can be
provided on request. The elasticity magnitude is greater than estimated by Geloso Grosso (2008) whose index
is based on the ICAO Air Services Agreements.

1t is worth noting that the use of the 2008 traffic data may underestimate the effects of the air transport policy.
The long-run effect could be even higher.
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The regression was re-estimated by replacing the first set of policy index with the alternative
policy index (variables aindex1 and aindex2) and the results are reported in Table 4.7. For
both regressions, the indices of departure and arrival economies are statistically significant.
However, the magnitudes do not too greatly differ from those reported in Table 4.6, athough
the scales of the two sets of policy indices are different (only six indicators in the alternative
index). The coefficients of other control variables are largely consistent.

Table4.7: Impact of the alternative policy index.

Dependent variable: passenger Dependent variable: cargo
Coefficient Robust std err Coefficient Robust std err

Constant 11.479*** 1.590 16.945*** 4.156
Popl 0.273*** 0.046 0.608* ** 0.117
Pop2 0.255*** 0.042 0.450* ** 0.116
GDPpcl 0.176** 0.072 -0.212 0.173
GDPpc2 0.193** 0.084 0.019 0.169
areal -0.162*** 0.020 -0.429*** 0.085
area? -0.149*** 0.020 -0.341*** 0.051
aindex1 -0.224*** 0.059 -0.688*** 0.181
aindex?2 -0.284*** 0.065 -0.728*** 0.152
Distance -0.387*** 0.114 -0.531* 0.262
Northeast Asia 0.372 0.283 1.029** 0.524
North America -0.553*** 0.150 -1.571*** 0.454
ASEAN -0.645* 0.350 -1.551*** 0.459
FTA 0.265** 0.124 0.138 0.267
Border 0.146 0.191 -0.070 0.438
R 0.54 0.63
Observations 152 146

All variables except index1, index2 and dummies are expressed in natural logarithms. *, **, and *** denote significance at
the 10%, 5% and 1% level, respectively.

4.5 CONCLUSION

This paper has summarised the air transport policies of 20 APEC economies by constructing
two sets of policy indices. The policy measures show wide variation between economies and
in some cases the data indicate that the policy regimes are relatively restrictive. Our gravity
model using cross-sectional data suggests that liberalisation is significantly and positively
associated with the movement of people and goods. Passenger travel is clearly hampered by
restrictive air transport policies.

It isimportant in future work to break down the cost and profit effects of policy reform, since
their relative sizes affect the welfare gains from reform. Because of the restrictions imposed
by current arrangements on network design, the cost effect of restrictions in air transport is
likely to be significant. This adds to the gains from reform, compared to that of reform of
measures that act mainly as barriers to entry and create profits. This analysis is vital in the
next stages of policy design. It can help build the momentum for change and provide
guidance on its direction. The creation of the EU single aviation market and the recent
development of ASEAN’s single aviation market suggest that the likely next stepsin reform
will be plurilateral, which will be especially valuable if the costs of the constraints on
network design are as significant as expected.
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Chapter 5

QUANTIFYING THE BENEFITSFROM STRUCTURAL REFORMSIN
RAILWAY TRANSPORT MARKETSIN APEC ECONOMIES

Pedro Cantos,* José M Pastor? and Lorenzo Serrano?

e Productivity has increased in a sample of rail systems among APEC economies. the
average rate of productivity change for APEC rail systemsrose by 3.5% per year

e However productivity growth in non-APEC economies productivity rose by 4.8% per
year, indicating the scope for further gain in the APEC group.

e Nearly al the productivity growth in rail in APEC economies is associated with
technical change and not with changes in efficiency.

5.1 INTRODUCTION

During the past 50 years the most common market structure in many economies' rail sectors
was a single, publicly-owned firm entrusted with the unified management of both
infrastructure and services. Despite some differences in their degree of commercial
autonomy, the traditional methods of regulation and control of this sort of company have
been relatively homogeneous. In general, it was assumed that the monopoly power of the
national company required price and service regulation to protect the general interest. In
addition, there was an obligation, often referred to as ‘common carrier’ status, on the part of
the companies to meet any demand at those prices. The closure of existing lines or the
opening of new services required government approval. Thus, competition was rare and often
discouraged, and the preservation of the national character of the industry was considered the
key factor governing the overall regulatory system.

Under this protective environment, most national rail companies incurred growing financial
deficits during the 1970s and 1980s. Furthermore, social obligations to their staff made it
nearly impossible to reach any agreement on redundancies or even wage adjustments. In
some economies the companies were forced to finance their deficits by borrowing, so their
accounts lost al resemblance to reality. The main problems associated with the traditional
policies for railways were increasing losses, which were usually financed by public subsidies,
a high degree of managerial inefficiency and business activities oriented exclusively toward
production targets rather than commercial and market targets.

These distortions did not come from any artificial reduction in the range of services provided or
from excessively high fares but, more commonly, from an unjustified increase in the supply of
services (and where costs exceeded revenues). Such behaviour implied larger public subsidies.
In many cases, the lack of commercially oriented tariffs and investment policies explained
many of the difficulties faced by the companies. Together with the burden imposed by the

! Universitat de Valéncia (pedro.cantos@uv.es).
2 Universitat de Vaénciaand Ivie.
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technical characteristics of the sector, this placed most railways in a very weak position to
compete against alternative transport modes. However, fierce intermodal competition alone
was not able to improve the competitiveness of the railway system, it was necessary to adopt
measures affecting the internal behaviour and structure of the sector itself. Therefore, the
sector’ s overall decline sparked a widespread, restructuring movement around the world.

The worldwide restructuring process of the rail industry began with timid reforms. Many
economies began by replacing their railways with autonomous commercial bodies possessing
independent, realistic balance sheets, in which only public service obligations could be
explicitly subsidised by the government. Other economies opted to substitute their old
geographically based management with a multi-divisonal structure, defined by the
companies different lines of business or services.

Some economies have carried out relatively long-term restructuring whereas others have
preferred a quicker implementation. For example, privatisation in New Zealand and Japan
was phased in over severa years, while in Argentina and the United Kingdom it took less
than 2 years. Yet a common characteristic is that all restructuring processes were undertaken
to make the companies attractive to private investors, although full privatisation has been less
preferred than concessioning.

The changes have involved the revision of laws and other regulations affecting railways:
reducing staff, dealing with pension issues and deciding how much property should be sold
and how much should be retained by the government. In addition, several arrangements for
paying for unprofitable (but socially needed) train services were put into place, together with
aprecise definition of the concession contracts and their main terms.

With regard to results, in general most of the restructuring experiences detailed below seem
to have been positive. The objectives of stopping the industry’s drain on public sector
resources, along with the stabilisation of market share for both passengers and freight, were
achieved in most economies. Likewise, the companies succeeded in raising their levels of
productivity.

The objective of this paper is to assess the effectiveness of the main restructuring measuresin
the world rail sector, with special emphasis in the assessment of the national rail networks of
the Asia-Pacific Economic Cooperation (APEC) economies. The study is based on a sample
of European and APEC economies with data for the period from 2001 to 2008, and uses non-
parametric techniques (DEA and the Mamquist productivity index) to calculate indexes of
productivity growth, while also disaggregating their various components. This latter aspect is
important, as we aim to determine the impact of changes in the sector, not only in efficiency
but also in the overall evolution of productivity and its components (technical change and
changesin efficiency).

The results of the work show that, on average, productivity, efficiency and technical changes
are dlightly lower for APEC members' rail systems than for other national rail systems. In
particular, the average rate of productivity change for APEC rail systems rose by 3.5% per
year, while for non-APEC economies it rose by 4.8%. We aso find that the productivity
improvements are mainly explained by the technical change, while changes in efficiency are
less relevant. In particular, for APEC member economies our results show that no rail system,
except Viet Nam, improved its efficiency. Finally, APEC member economies improved, on
average, their rate of technical change by 3.2% while non-APEC economies improved by
3.7%.
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The paper is structured as follows. Section 5.2 briefly describes the restructuring measures
for the world rail industry; Section 5.3 provides a short review of the literature; Section 5.4
presents the methodology, the data used in the study and estimations of productivity growth
and its components; and Section 5.5 presents the main conclusions.

5.2 RESTRUCTURING MEASURES FOR THE RAIL INDUSTRY

Despite all these changes, the most salient characteristic of the restructuring process of the
rail industry in the last decades has been the consolidation of different and aternative
organisational structures for the industry as a whole. These structures differ in three main
features to be analysed in detail: how access and infrastructure and multimodal competition
are considered; what extent of vertical separation is introduced after the change; and what
degree of competition (and private participation) is allowed in the industry after the reform.

The next subsections are devoted to describing the main restructuring measures undertaken in
the vertical and horizontal dimensions.

5.2.1 The degree of vertical separation

The management of rail infrastructure not only includes simple pricing principles, it aso
encompasses access rights and long-term development provisions. Each economy addresses
these matters differently: while most have opted to retain infrastructure in public hands,
creating government management agencies to regulate private train operators, others have
established nominally independent (actual control from political independence varies) but
government-owned enterprises to manage stations and tracks.

One of the most clearly defined patterns emerging from deregulation and restructuring is that
they carry out two critical dimensions. the degree of vertica separation between
infrastructure and services and the promotion of competition within the sector. With respect
to the first dimension, there are three main options for the vertical organisation of the railway
industry: vertical integration, competitive access and vertical separation.

The first option of vertical integration corresponds to the traditional, historical model of
railway organisation described above, where a single (usually public) entity controls all the
infrastructure facilities as well as the operating and administrative functions. Less frequent
competitive access is characterised by the existence of an integrated operator, who is required
to make rail facilities (tracks, stations etc.) available to other operators on a fair and equal
basis through the trading of, for example, circulation rights. This has the advantage of
integration (economies of scope, coordinated planning and reduction of transaction costs) but
its overall effectiveness may be jeopardised if the integrated company has incentives to leave
out other operators.

Alternatively, in the complete vertical separation scenario, the management (and possibly the
ownership) of facilities is fully separated from other rail functions. This is very attractive
because, athough infrastructure may remain a natural monopoly, it is separated from rail
services, where potential competition among different operators is possible. In general, the
main advantage of this vertical unbundling isthat rail transport is placed in a similar situation
to road transport, especially regarding the tariff system and infrastructure planning.
Investment proposals could be studied on the basis of a cost-benefit analysis, while pricing
policies could be based on socia cost. In addition, separating infrastructure from services
greatly facilitates the entry of more than one operator in a single route. For profitable services
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this would permit notable improvements in efficiency by allowing direct competition among
operators. For non-profitable services, infrastructure separation can be accompanied by
tendering to stimulate increased efficiency through competition for the market, the
introduction of innovations and marketing improvements.

However, the vertical unbundling of the rail industry also implies severa disadvantages. The
main problem is the potential loss of economies of scope derived from the joint operation of
tracks and services. It is often noted that the relationship between the services supplied and
the rolling stock used, as well as the quality, quantity and technical characteristics of the
infrastructure, is so close that both aspects need to be planned together. Thus, assigning
different services to several operators may decrease the utilisation of the sector’s staff and
physical assets. Also, the new system may become less attractive to the user than an
integrated system because of the lack of interchangeable ticketing, the absence of an
integrated national network and the high risk. Vertical separation may also require such a
complex institutional arrangement that the resulting transaction costs may be prohibitive for
many economies. A final consideration with vertical separation is the reduction of investment
incentives. For example, an infrastructure owner considering an investment in a facility with
only one potential buyer will anticipate bargaining away some of the benefit from the new
service once it comes on line. This problem becomes less relevant with more competition in
the market, since competition weakens the bargaining position of individual operators by
reducing the specificity of the assets.

5.2.2 Promotion of competition (horizontal dimension)

Reforms to the horizontal dimension have been very different al over the world. Horizontal
level reformsin Europe have been very moderate and have consisted mainly of new operators
entering the freight sector and of a franchising system in passenger services. In contrast, there
are many instances across the world where some of these measures have been undertaken.

Although it is accepted that infrastructure (characterised by its high levels of sunk costs) may
be managed under monopoly conditions, competition can be introduced into operations in
two different ways. The first option consists of directly facilitating the free entry of new
companies into the railway network. This can be done in either passenger transport or freight
transport sectors, but, it has been much more usual in the latter.

The alternative is to foster competition for the market by means of a franchising or
concessions system in which the franchised companies compete for the right to use the
infrastructure during a certain period of time, which is in al cases notably shorter than the
infrastructure concession period. This second option has proved to be very attractive in the
European context, in which many railway services are heavily subsidised.

However, this new structure can aso have serious drawbacks. As Nash and Rivera-Trujillo
(2004) point out, the entry of various companies using the same infrastructure leads to
obvious problems in a schedule design that must efficiently assign slots among companies
and operations and at the same time satisfy all of them. These problems significantly affect
service quality, since coordination is lost as a result of the separate management of
infrastructure and operations.

Table 5.1 summarises the features of the APEC rail networks. We observe that Ching;
Malaysia; the Philippines; Chinese Taipei; and Viet Nam maintain a vertically integrated
structure without introducing horizontal reforms. Canada; Japan; and the USA maintain a
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vertically integrated industry but allow the entry of new rail operators, and the rest of the rail
systems have fully separated the infrastructure and the rail operations. Finally, some
economies like Chile; Mexico; Peru; and Russia have introduced franchising systems and
free open systems in their rail networks, while Canada; Japan; and the USA have only
reformed the sector at horizontal level by allowing the free entry of new operators.

Table5.1: The main features of APEC members' rail networks.

Vertical dimension Horizontal dimension

APEC member Integrated Competitive Vertlca_ll Franchising Entry new

monopoly access unbundling system operators
Canada v v
Chile v v v
China v
Indonesia v
Japan v v
Korea v
Malaysia v
Mexico v v v
Peru v v v
Philippines v
Russia vt v? vt
Chinese Taipei v
Thailand v
USA v v
Viet Nam v

Note: ! Implemented in 2003; * Implemented in 2006
53LITERATURE REVIEW

There are many studies in the literature analysing productivity and efficiency in the railway
sector. However, most of the vertical, and particularly horizontal, separation processes have
taken place in recent years, and as a result there is very little conclusive empirical evidence
on the effects of these processes on productivity and efficiency. Furthermore, most of the
studies are focused on analysis in the European rail network; there are few studies devoted to
other, and different, experiences.

In general terms, the first studies in this field (see Gathon & Perelman 1992; Oum & Yu
1994; Gathon & Pestieau 1995) indicated that the economies with the most liberalised
rallway sectors were the most efficient. An excellent survey can be found in Oum et al.
(1999) covering many of the results obtained in the previous literature.

Likewise, more recent studies have obtained similar results. Cantos et al. (1999; 2010) also
conclude that rail operators with a higher degree of autonomy and independence are the most
efficient, are more technologically advanced and achieve higher gains in productivity.
Similarly, Cantos and Maudos (2001) estimate efficiency in costs and revenue, and show that
companies need to move towards more commercial policies that also encourage their
competitiveness.

Friebel et al. (2005) carried out an initial analysis of some of the restructuring measures in the
sector for the 19952000 period, focusing on measures designed to separate the industry
vertically. Their results suggest that, in general, the reforms have furthered more efficient
behaviour; however, these reforms must be carried out sequentially if they are to be effective.
In addition, Driessen et al. (2006) study the efficiency of a sample of European companies for
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the period 1990-2001. These authors do not come to a decisive conclusion on the impact of
vertical separation of infrastructure and operations. They find that vertical separation does not
seem to be necessary to achieve an increase in productive efficiency, although tendering
processes do appear to favour an increase in efficiency. In al events, these authors recognise
certain data definition problems and particularly acknowledge that many of the predicted
effects may still not have been in evidence, since the sample period ended in 2001.

Positions supporting disparate opinions on the efficiency of separating infrastructure and
operations are therefore not difficult to find. Evans (2003) states that the process leads to
gainsin efficiency, transparency and greater competition. Other authors such as Pfund (2003)
believe, however, that the disadvantages clearly outweigh the benefits of separation. In the
same vein, as noted above, the initial empirical studies to approach the subject (Friebel et al.
2005; Driesden et al. 2006) provide no conclusive results.

Very little analysis has been conducted on the changes stemming from the horizontal
restructuring of the industry. In particular, Driessen et al. (2006) find that processes of
competition for the market (through concessions) encourage efficiency more than processes
that foster competition in the market (through free entry), and that greater manageria
independence does not encourage greater efficiency. These results contradict those from the
previous literature (Gathon & Pestieau 1995; Cantos et al. 1999; Friebel et al. 2005).

Recent works have evauated some of these reforms, particularly in those economies that
have advanced more in these types of measures. Mulder et a. (2005) used an analysis on the
basis of cost-benefit techniques in order to evaluate the efficiency of the reforms in the
rallway industry in the Netherlands. Their results indicate that separating the industry
vertically is beneficial when competition is increased in an efficient way in the sector.
Furthermore, the authors show that the introduction of competition in the freight sector has
increased both efficiency and performance. Passenger transport, however, has had difficulties
in realising historical performance levels. Similarly, in the case of the franchising process in
passenger services in Sweden, Alexandersson and Hultén (2005) note some significant
problems associated with very low bids in tenders, and the very low number of firms that
compete in each tender. Some of these problems have also been observed in the Australian
experience (Kain 2006).

To sum up, results from the majority of studies indicate that most of the reforms have made
railway systems more efficient and productive (Cantos et al. 2010). However, a greater effort
isstill required in order to delineate the relevance and significance of each measure.

54RESULTS

Before presenting the results, we must stress that the railway systems included in the sample
vary significantly in terms of technology and quality of service. The comparison of their
efficiency levels can therefore lead to misleading or confusing conclusions. For this reason,
we will focus our results on the changes in productivity, efficiency and technica change and
compare these changes mainly between the APEC economies and other economies. Our
methodology is described in the Appendix.

Figure 5.1 shows the accumulated productivity index since 2001. Table 5.2 shows the
productivity change for pairs of consecutive years as well as the average for the whole
period. Results show that between 2001 and 2005, productivity growth was similar between
APEC member economies and other economies. In 2006 the productivity for the non-APEC
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rallway systems increased at a clearly higher rate than the rate for the APEC economies
(12.1% against 0.3%). In the following 2 years productivity increased more for the APEC
economies. On average, productivity for APEC economies rose by 3.5% per year, while for
non-APEC economies productivity rose by 4.8%.
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0,9
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e\ 0n-A PEC economies e A PEC economies Total

Figure5.1: Productivity change (2001=1).

We then decompose the productivity change between efficiency changes and technical
change in order to analyse the causes of the productivity changes. As we see in Figure 5.2,
until 2005 the evolution of efficiency is similar, but in 2005 the efficiency notably improved
for non-APEC economies, which partially explains the increase in productivity for these
economies. But the efficiency of non-APEC economies decreased in 2007: the rates are again
similar between the two groups of economies for the last year of the sample. At aggregate
level, there were no significant efficiency improvements for APEC economies, while
efficiency improved by 1.4% per year for non-APEC economies.

Regarding technical change, Figure 5.3 shows that the differences are not significant between
the two groups of economies. However, from 2005 the technical change improved at a higher
rate for non-APEC economies. At aggregate level, technical changes for APEC economies
increased by 3.2% per year, while for non-APEC economies productivity increased by 3.7%.

Table 5.2 analyses the annual results per economy for pairs of consecutive years in terms of
productivity. The last column expresses the average outcome over the whole sample period
per economy.

Regarding productivity change, we can observe that the Russian Federation; Viet Nam; and
China have the highest rates, while Chinese Taipel and Korea have the lowest. At aggregate
level, APEC economies obtained an average increase of 3.5%, while non-APEC economies
obtained an average increase of 4.8%.
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Table 5.2: Productivity change.

Economy 2001-02 | 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 ggg{fgg
Austria 1,056 | 1,055 | 1,042 | 0950 | 1,088 | 1,006 | 1,064 | 1,037
Belgium 1,067 | 1,006 | 1,085 | 1042 | 1,116 | 0977 | 0999 | 1,042
Bulgaria 0919 | 1095 | 1,058 | 1,025 | 1,000 | 1,015 | 0910 | 1,003
CzechRepublic | 0990 | 1,016 | 1,002 | 0991 | 1,138 | 1,048 | 0948 | 1,019
Denmark 0808 | 00914 0,861
Estonia 1127 | 1,031 | 1,064 | 1131 | 1,066 | 0791 | 0804 | 1,002
Finland 1043 | 1,071 | 1,320 | 085 | 2417 | 0465 | 1,060 | 1,176
France 1,070 | 1,030 | 0994 | 0666 | 1640 | 1,029 | 1,087 | 1074
Germany 0992 | 0854 | 1,281 | 0923 | 1,019 | 1,007 | 1,004 | 1,012
Greece 1,009 | 0889 | 1,114 | 1162 | 1,040 | 1,059 | 1,086 | 1,078
Hungary 1,000 | 1,098 | 1,118 | 1,006 | 1,139 | 0966 | 0964 | 1,043
Ireland 1,018 | 1,007 | 0989 | 1,190 | 1,057 | 1,043 | 1458 | 1,123
Italy 1,006 | 0961 | 1,029 | 0985 | 1,014 | 1,000 | 0985 | 0,999
Lalvia 1122 | 1,203 | 0975 | 1132 | 0877 | 0968 | 1,059 | 1,048
Lithuania 1266 | 1,194 | 1,019 | 1,101 | 1,041 | 1,006 | 0992 | 1,090
Luxembourg 0876 | 0981 | 1,026 | 0852 | 1117 | 0848 | 099 | 0956
Netherlands 1152 | 1,083 1,118
Norway 0,999 1,225 1,112
Poland 1,010 | 1,085 | 1,008 | 0958 | 0970 | 1,022 | 0958 | 1,002
Portugal 1137 | 1,012 | 1,074 | 1,043 | 1,122 | 1,049 | 1,049 | 1,070
Romania 0915 | 1091 | 1,052 | 1,102 | 0915 | 1,046 | 0821 | 0992
Slovak Republic | 0963 | 0971 | 1,000 | 0965 | 1,065 | 0979 | 1,005 | 0994
Slovenia 1,084 | 1,180 | 1,05 | 1,007 | 0987 | 1,047 | 1,013 | 1,053
Spain 1,056 | 1,021 | 1,000 | 2076 | 1,035 | 1,000 | 1,098 | 1,187
Sweden 1458 | 0291 | 2722 | 0424 | 089 | 1,042 | 1019 | 1122
Switzerland 1,049 | 0911 | 0948 | 1158 | 1,031 | 1,131 | 1,042 | 1,039
Canada 0999 | 1,047 | 1,088 | 1,011 | 1016 | 0979 | 1,018 | 1,023
China 1,050 | 1,022 | 1,108 | 1,042 | 0931 | 1,071 | 1,160 | 1,055
Japan 1013 | 1,055 | 0992 | 1020 | 1,023 | 1,014 | 1,037 | 1,022
Korea 0981 | 1019 | 099 | 0998 | 1,006 | 1,010 | 1014 | 1,003
Russa 1210 | 1,099 | 1,000 | 1,079 | 1,037 1,085
Chinese Taipei 0963 | 0903 | 1,068 | 1,023 | 098 | 0957 | 0978 | 0982
USA 1,028 | 1,035 | 1,050 | 1,106 | 1,028 | 099 | 1,011 | 1,036
Viet Nam 1143 | 0891 | 1179 | 1045 | 1,000 | 1,002 | 1,183 | 1,078
Total 1,049 | 1010 | 1112 | 1034 | 1,000 | 0997 | 1,027 | 1,045
APEC members | 1,048 | 1,000 | 1,060 | 1,040 | 1,003 | 1,018 | 1057 | 1035
Non-APEC 1,060 | 1011 | 1130 | 1032 | 1,121 | 0990 | 1,018 | 1,048

Note: Blank cells correspond to missing datain the sample.

Table 5.3 presents the results for the efficiency change. The results show that China; Japan;
Russia; and the USA were efficient during the whole period and thus cannot obtain efficiency
changes. In any case, we observe again that, on average, APEC members rail systems
improved their efficiency level only by 0.2%, while non-APEC economies improved the
efficiency scores by 1.4%.

Rates of technical change are expressed in Table 5.4. At aggregate level, we can conclude
that APEC economies improved their rate of technical change an average of 3.2%, while non-
APEC economies improved 3.7%. Distinguishing between economies, Russia obtains the
highest score (8.5%), followed by China (5.5%) and the USA (3.6%). The reasons for this
increase may be related in a higher investment in the technology of the railway infrastructure
and rolling stock systems.
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Figure 5.2: Efficiency change (2001-1).
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Figure 5.3: Technical change (2001=1).

From these results we conclude that productivity improvements are mainly explained by
technical change, while changes in efficiency are less relevant. In particular, for APEC
economies our results show that no rail system other than Viet Nam improved its efficiency
significantly. Figures 5.4 to 5.6 summarise the results for each APEC member economy.



112 The impacts and benefits of structural reformsin the transport, energy and telecommuni cations sectors

Table 5.3: Efficiency change.

Economy 2001-02 | 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 ggg{fgg
Austria 1024 | 1,027 | 0987 | 089 | 1,068 | 0974 | 1014 | 0,999
Belgium 1033 | 0948 | 1,026 | 1,001 | 1,097 | 0940 | 0942 | 1,012
Bulgaria 0892 | 1,043 | 1,002 | 0969 | 0967 | 0991 | 0858 | 0,960
CzechRepublic | 0958 | 0969 | 0927 | 0928 | 1189 | 1023 | 0913 | 00987
Denmark 0,753 0,845 0,799
Estonia 1087 | 0984 | 0990 | 1,037 | 1,054 | 0785 | 0,793 | 0,961
Finland 1016 | 1,006 | 1241 | 0802 | 2,345 | 0457 | 1,031 | 1,128
France 1032 | 0998 | 0971 | 0628 | 1,608 | 1,023 | 1058 | 1,045
Germany 0981 | 0803 | 1,242 | 0874 | 1,044 | 0983 | 0966 | 0,985
Greece 1081 | 0829 | 1,049 | 1,135 | 0998 | 1,144 | 1,050 | 1,041
Hungary 0990 | 1,032 | 1,083 | 0945 | 1,108 | 0964 | 0932 | 1,008
Ireland 1,001 | 0939 | 0930 | 1,163 | 1,026 | 1,127 | 1418 | 1,086
Italy 0994 | 089 | 1,022 | 0952 | 1,000 | 099 | 0965 | 0,975
Lalvia 1,008 | 1,158 | 0951 | 1,044 | 0866 | 0928 | 0991 | 1,005
Lithuania 1224 | 1,129 | 0966 | 1,011 | 1,023 | 0992 | 0961 | 1,044
Luxembourg 0843 | 0934 | 0943 | 0807 | 1,223 | 0813 | 0929 | 0,928
Netherlands 1,123 | 1,060 1,002
Norway 0,956 1,317 1,136
Poland 0980 | 1,034 | 0938 | 0894 | 1,017 | 099 | 0921 | 0,968
Portugal 1117 | 0945 | 1011 | 1,015 | 1,078 | 1,03 | 1016 | 1,031
Romania 0889 | 1,034 | 0999 | 1,037 | 0918 | 1,03 | 0792 | 0957
Slovak Republic | 0,920 | 0932 | 0929 | 0917 | 1155 | 0937 | 0940 | 00961
Slovenia 1049 | 1,128 | 1,010 | 0948 | 0973 | 1,029 | 0972 | 1,016
Spain 1037 | 0954 | 0950 | 2,023 | 0994 | 0997 | 1062 | 1,145
Sweden 1024 | 0372 | 2637 | 0394 | 0868 | 1,042 | 0984 | 1,046
Switzerland 1025 | 0854 | 0915 | 1,113 | 1,075 | 1,009 | 0997 | 1,011
Canada 1,000 | 1,025 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,004
China 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
Japan 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1000 | 1,000
Korea 0962 | 0949 | 1010 | 0980 | 0997 | 0990 | 0988 | 0982
Russa 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
Chinese Taipei 0961 | 0828 | 1153 | 1,007 | 0972 | 0943 | 0964 | 0975
USA 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
Viet Nam 1,105 | 0853 | 1168 | 1000 | 0978 | 1098 | 1147 | 1,050
Total 1,006 | 0965 | 1066 | 0985 | 1088 | 0978 | 0987 | 1011
APEC members | 1,004 | 0957 | 1041 | 0998 | 0993 | 1004 | 1014 | 1,002
Non-APEC 1,006 | 0968 | 1075 | 0980 | 1121 | 0970 | 0978 | 1,014
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Table 5.4: Technical change.

Economy 2001-02 | 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 'g‘gg{fgg
Austria 1,031 1,027 1,056 1,060 1,019 1,033 1,050 1,039
Belgium 1,033 1,060 1,058 1,042 0,932 1,040 1,061 1,032
Bulgaria 1,030 1,050 1,056 1,059 1,034 1,024 1,061 1,045
Czech Republic 1,034 1,049 1,081 1,067 0,957 1,024 1,038 1,036
Denmark 1,073 1,082 1,077
Estonia 1,037 1,049 1,075 1,090 1,012 1,007 1,014 1,041
Finland 1,027 1,065 1,064 1,068 1,031 1,018 1,028 1,043
France 1,036 1,032 1,024 1,060 1,020 1,006 1,028 1,029
Germany 1,011 1,064 1,031 1,057 0,976 1,024 1,040 1,029
Greece 1,017 1,072 1,063 1,024 1,042 1,013 1,034 1,038
Hungary 1,019 1,064 1,033 1,064 1,029 1,001 1,034 1,035
Ireland 1,017 1,072 1,063 1,023 1,031 1,014 1,028 1,035
Italy 1,011 1,074 1,007 1,035 1,014 1,015 1,020 1,025
Latvia 1,022 1,038 1,025 1,085 1,012 1,040 1,069 1,042
Lithuania 1,034 1,058 1,055 1,089 1,018 1,025 1,032 1,044
Luxembourg 1,039 1,050 1,088 1,056 0,913 1,044 1,069 1,037
Netherlands 1,026 1,022 1,024
Norway 1,045 0,930 0,988
Poland 1,031 1,050 1,074 1,072 0,954 1,027 1,041 1,035
Portugal 1,019 1,071 1,063 1,027 1,041 1,013 1,033 1,038
Romania 1,029 1,056 1,053 1,063 0,997 1,011 1,037 1,035
Slovak Republic 1,046 1,041 1,086 1,053 0,923 1,045 1,069 1,037
Slovenia 1,033 1,046 1,045 1,062 1,015 1,018 1,042 1,037
Spain 1,019 1,071 1,063 1,026 1,041 1,013 1,034 1,038
Sweden 1,425 0,783 1,032 1,078 1,032 1,000 1,036 1,055
Switzerland 1,024 1,066 1,036 1,040 0,959 1,029 1,046 1,029
Canada 0,998 1,022 1,088 1,011 1,016 0,979 1,018 1,019
China 1,050 1,022 1,108 1,042 0,931 1,071 1,160 1,055
Japan 1,013 1,055 0,992 1,020 1,023 1,014 1,037 1,022
Korea 1,020 1,074 0,985 1,018 1,009 1,020 1,027 1,022
Russia 1,210 1,099 1,000 1,079 1,037 1,085
Chinese Taipei 1,002 1,090 0,926 1,016 1,013 1,014 1,014 1,011
USA 1,028 1,035 1,050 1,106 1,028 0,994 1,011 1,036
Viet Nam 1,034 1,045 1,009 1,046 1,022 1,004 1,031 1,027
Total 1,045 1,044 1,045 1,053 1,003 1,019 1,041 1,036
APEC members 1,044 1,055 1,020 1,042 1,010 1,014 1,042 1,032
Non-APEC 1,045 1,040 1,053 1,056 1,000 1,021 1,041 1,037
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Figure 5.4: Productivity change for APEC economies (2001=1).
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Figureb5.6: Technical change for APEC economies (2001=1).
5.5 CONCLUSION

We have estimated productivity change indicators for a sample of 34 railway systems during
the period from 2001 to 2008. These indexes have been decomposed in efficiency changes
and technical change. The methodology used to estimate these indexes has been the DEA
approach. We must point out that, as the railway systems are very heterogeneous, it is very
difficult to compare them individually.

We carried out a first analysis where APEC rail systems may be compared with non-APEC
rail systems. The results show that, on average, the productivity, efficiency and technical
changes are dlightly lower for the APEC rail systems. In particular, the average rate of
productivity change for APEC rail systems rose by 3.5% per year, while for non-APEC
economies productivity rose by 4.8%. The Russian Federation; Viet Nam; and China showed
the highest rates, while Chinese Taipel and Korea had the lowest.

However, China; Japan; and the USA were efficient during the whole period. In any case, we
observe again that, on average and excepting Viet Nam, APEC rail systems did not improve
their efficiency scores, while non-APEC economies did improve their efficiency scores by
1.4% per year.

Finally, APEC member economies improved, on average, their rate of technical change by
3.2%, while non-APEC economies improved by 3.7%.
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APPENDIX: METHODOLOGY

The Mamquist productivity index (Mamquist 1953) alows changes in productivity of
railway companies to be broken down into changes in efficiency and technical change.
Furthermore, it allows a different rate of technical change for each railway company. Also, if
it is estimated using a non-parametric frontier model (data envelopment analysis, DEA),
which is the most commonly used approach, it is not necessary to impose any functional form
on the data or make distributional assumptions for the inefficiency term, unlike the Stochastic
Frontier Approach (SFA). The main disadvantage of this approach is that the estimation of
inefficiency may show an upward bias, capturing as inefficiency the influence of other
factors, such as errors in data measurement, bad luck etc.

The Mamquist productivity index uses the notion of distance function, so its calculation
requires prior estimation of the corresponding frontier. In this study we use the determinist
DEA.

To illustrate the calculation of the Malmquist productivity index, let us assume that the
transformation function that describes the technology in each period tis:

F/\X)=0 t=1..T 11

where y'=(y1',...ya)) eRy' is the output vector and X'=(x3....xu")eRu" the input vector
corresponding to period t.

Following Caves et a. (1982), technology can be represented alternatively by means of the
input distance function:

D (y*,x )= Maxm" : F(y*, x' /mt* )= 0 [2]
This function is defined as the maximum reduction to which it is necessary to subject the

vector of inputs of period t (x'), given the level of outputs (), so that the new observation
(/,x'I m") isat the frontier of period t.

This function characterises completely the technology in such a way that D‘(yt,xt)z 1if and
only if(y‘,x‘)e F'. Furthermore, D" (/,x") = 1 if and only if the observation stands at the

limits of the frontier, which occurs when the observation is efficient in the sense used by
Farrell (1957).

Figure A5.1 illustrates the above concepts for a situation with a single output and a single
input. The observation ()/ X ) stands below the technological frontier of period t, which
means that it is not technologically efficient. The distance function would be calculated as the

maximum reduction in inputs, given the output, in such away that the deflected input reaches
the technological frontier. In the graph, this reduction in inputs would be represented by

X = x| m". Farrell’s output-oriented measurement of technical efficiency measures how
much input could decrease, given the output.

In Figure A5.1 it can be observed that Farrell’s measurement of technical efficiency for the
observation (), x') isOD/ OB = x'| X' = m".
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Figure A5.1: Theinput-based Malmquist productivity index.

Note that so far the distance function has been defined for a single period. Specifically, we
have composed observations of one period with the technology of the same period. To define
the Mamquist productivity index it is necessary to define distance functions with respect to
technologies of different periods.

Dt(yt+1’ Xt+1): Max[mt,t+l : Ft(yt+l, ¥ /mt,t+1): 0] [3]

In the above expression, the distance function D' (y‘*l,x’”) measures the maximum

proportional reduction in inputs, given the outputs, to make the observation of period t+1,
()/”,X”l), feasible in period t. In the situation represented in Figure A5.1 the observation

()/”,X”l) is outside the feasible set represented by the technology in t, so the value of the
distance function will be lower than one (OE/ OF = x"*'] x""** < 1).

In asimilar way, it is possible to define the distance function of an observation in t, ()/x’)
to make it feasible in relation to atechnology currentint + 1, D™* (/, x).

Note that when comparing observations of one period with technologies of different periods,
the distance function may be less than unity. In particular D ()/**, x**) and D“*()/, x')

may be less than unity if there has been technical progress and technical regress, respectively.
And note further that in the situation represented in Figure A5.1 D (***,x**) < 1, indicates

that there has been technical progress.
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On the basis of the above concepts, the input based Mamquist productivity index used to
analyse productivity change between periodst and t + 1, taking the technology of period t as
reference, is defined as (see Caves et al. [1982)):

D', x)
M (/XY ) = : 4
(J/ )/ ) Dt (yl+1,X[+1) [ ]
M' > 1 indicates that the productivity of period t + 1 is higher than that of period t, since the
reduction of the input vector of period t + 1 to reach the frontier of period t is higher than that

applicable to the inputs of period t. But M' < 1 indicates that productivity has decreased
between periodtandt + 1.

Alternatively, it is possible to define the Mamquist productivity index by taking the
technology of periodt + 1.

DL X
ML ()/+1,X[+1,J/;XI) = o (yt({/l,)(ﬁ)l) [5]

In this case the interpretation is similar. Mt > 1 indicates that the productivity of period t + 1
is higher than that of period t, since the reduction necessary in the inputs of the period t + 1
for the observation to be feasibleint + 1 is lower than that applicable to the inputs of period
t.

In all the above definitions only two periods (t and t + 1) have been considered, and the
definitions have been made taking as reference the technology of period t or t + 1. However,
when we wish to analyse the productivity change for a longer time series, the use of a fixed
technology may cause problems the further away we are from the base year. Also Moorsten
(1961) shows that the choice of base year is not neutral in the results. To attempt to solve
these problems two methodologies are offered. The first consists of calculating two indices
based on pairs of consecutive years which take as base the technology of the two periods t
and t + 1 and calculating the geometric mean of the two, thus allowing the technology of
reference to change, minimising the problems caused by the change (Fare et a. 1994).

Another procedure, used by Berg et a. (1992) to solve the above-mentioned problems is to
consider two frontiers of reference corresponding to the initial and final years and to take the
geometric mean of the two Malmquist indices.

In this study we will use the first of the alternatives:

t t t t+1 t t %
t+1 U+l (bt Lty D(y’X) D (y’X)
M (y 1X ’ y ’X ) - |:( Dt (yt+1’ XHl)j[ Dt+l(yt+l, Xt+l) j} [6]

Rewriting the above expression, it is possible to break down the Mamquist productivity
index into the catching-up effect and technical change or movement of the frontier:

t t t t+1r\ A+ Jt+1 t+1 t t }é
ot -2 S S ) "
) ‘ 1 1

Catching—up effect Technical change

Productivity change
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The catching-up effect or change in relative efficiency between periodst and t + 1 is
represented by the first ratio, which will be higher than unity if there has been an increase in
efficiency. Similarly, the geometric mean of the two ratios between brackets measures the
change or movement of technology between periodstand t + 1.

Recent developments in the Mamquist productivity index have included an additional
component to measure the contribution of the output bias on Total Factor Productivity (Fare
et al. 1997).

The above breakdown can again beillustrated using Figure A5.1.

b
M (Y, X,y %) = OD/0B (OE/OC)(OD/OAJ _
OE/OC |\ OE/OF )\ OD/0OB
_ !

Catching—up effect

Technical change
Productivity change [8]
_ OD/OB (OF OBY"
~ OE/OC (OC OA
——

Catching—up effect  Technical change

Productivity change

If the observation has not varied its efficiency betweent and t + 1, the first term will be equal
to 1 and the productive change experienced between the two periods (M) will be explained
only by the movement of the frontier.

However, if the second term is 1 (the frontier has not moved), the changes in productivity
estimated by M will be explained only by the changes in efficiency of firms in the two
periods (catching-up). In other cases, the productive changes reflected in M will be a mixture
of changes in efficiency and movements of the frontier.

The Malmquist productivity index can be calculated in several ways (Caves et a. 1982). In
this study, as noted, we calculate the Malmquist productivity index using DEA, a non-
parametric technique of linear programming.

Suppose that in each period t there exist k = 1,...,K firms which use n = 1,...,N inputs (x., ) to
produce m = 1,...,M outputs (), ). The calculation of the Malmquist productivity index for a
firm j requires calculation of four types of distance function: D'(X',)/), D"*(x"* 1),
Dt()(”l,)/”) and D[+l()(t’J/) .

Making use of the property whereby the input distance function is equal to the reciprocal of
the Farrell input-oriented efficiency measure (Fare & Lovell 1978), we have that for

D'(X.¥),
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[D‘ (X, Y] )T =Min &*

A >0 k=1..K (9]

Note that we assume constant returns to scale (Caves et al. 1982; Cantos et al. 1999, Fare et
al. 2008). Also note that this efficiency measure is radial and therefore can leave slacks,
which constitute a non-radial form of inefficiency. This fact led some authors such as Grifell-
Tatjé et al. (1998) to develop a non-radial efficiency measure which incorporates the slacks.
Replacing the conventional radial efficiency measure with this new measure generates what
the author calls the ‘ quasi-Mamquist productivity index’.

The calculation of D™*(x™**,)/*")is obtained in a similar way but substituting t for t + 1.
Finally, the calculation of the first of the distances referred to two different moments in time
D'(xX"*,y/**) isdonein the following way:

|:Dt (th+1’ y5+1)J_l — Min ‘9jt,t+1

k=1

Note that the observation (x*,)/**) is compared with the technology in t, formed by the set

of observations existing in t, and so it may occur that the observation is not feasible, given the
technology current in t (Ft) and the solution is greater than unity.

The second, D"*(X,)/) , isdone in the same way but substituting t for t + 1, and t + 1 for t.

The data correspond to a sample of 34 world railway systems from 2001 to 2008. The
information was taken from reports published by the Union Internationale des Chemins de
Fer and completed with data published in the organisation’'s statistical memoranda.
Specificaly, the different railway systems established in each economy are evaluated. Thus,
in the first years of the sample, the systems were run by one single company with vertically
integrated infrastructure and operations and horizontally integrated operating services. Over
the years, as many of the railway systems began to be separated both vertically and
horizontally, different companies took over their management. In this case, the data
corresponding to all the companies making up a railway system are aggregated for each
variable.
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Two outputs and three inputs are considered. The variables selected as outputs are the
number of passengers’km transported for passenger transport and tonnes’km transported for
freight transport. In the case of input variables, the following are considered (Table A5.1):
Number of employeesin all of the railways making up the railway system;
Two measures of the rolling stock:
A variable indicating the number of locomotives, including light rail motor tractors; and
A variable calculated as the annual fleet wagons and the number of coaches, railcars and
railcar trailers; and
Number of kilometres of railway infrastructure in each economy.

Table A5.1: Averagevaluesfor the variables (2001-08).

Economy PKT TKT LLT LOCOM WAG EMP
(millions) (millions) (km) (,000)
Austria 8,761 18,176 5,786 1,232 20,457 46
Belgium 9,041 8,309 3,502 776 15,883 39
Bulgaria 2,538 5,041 4,215 602 14,700 35
Czech Republic 6,749 16,313 9,492 2,180 39,814 69
Denmark 5,478 1,941 2,122 57 5,294 12
Estonia 224 8,838 924 128 3,904 4
Finland 8,017 13,287 5,827 784 14,535 21
France 72,307 45,918 29,456 4,355 57,971 164
Germany 68,707 75,502 34,901 4,976 123,848 201
Greece 1,806 581 2,476 162 4,046 8
Hungary 7,000 8,127 7,951 1,034 18,894 48
Ireland 1,745 305 1,919 94 1,772 6
Italy 47,158 21,589 16,538 3,286 58,449 101
Latvia 855 16,414 2,303 217 5,962 14
Lithuania 446 11,885 1,763 249 9,857 12
L uxembourg 297 461 275 100 3,334 3
Netherlands 14,176 3,848 2,809 275 5,190 26
Norway 2,406 2,723 4111 156 2,765 9
Poland 17,818 45,115 19,738 3,711 88,993 134
Portugal 3,591 2,474 2,840 182 4,456 9
Romania 7,895 13,656 11,007 1,966 61,314 69
Slovak Republic 2,352 9,809 3,647 1,041 18,581 38
Slovenia 778 3,239 1,229 165 4,821 8
Spain 19,888 11,820 12,853 732 19,348 23
Sweden 6,042 12,945 10,004 398 8,149 12
Switzerland 14,716 12,216 3,357 1,654 15,854 29
Canada 1,484 334,820 55,893 2,913 94,015 36
China 579,817 1,890,285 61,266 16,157 560,396 1.679
Japan 246,085 22,547 19,884 1,218 34,356 140
Korea 30,165 10,766 3,260 580 12,225 30
Russia 155,149 1,639,928 86,703 11,945 596,127 1.219
Chinese Taipei 9,285 889 1,096 323 4,692 14
USA 8,985 2,526,146 194,228 22,476 476,044 183
Viet Nam 4,142 2,898 2,804 356 5,588 42
Total 41,202 200,267 18,787 2,610 70,724 130

Source: Union Internationale des Chemins de Fer.

PKT = number of passengers’km transported for passenger transport; TKT = tonnes/km transported for freight
transport; EMP = number of employeesin al of the railways making up the railway system; LOCOM = number
of locomotives, including light rail motor tractors; WAG = annual fleet wagons (coaches, railcars and railcar
trailers); and LLT = number of kilometres of railway infrastructure in each economy.



Chapter 6

QUANTIFYING THE BENEFITSFROM STRUCTURAL REFORMSIN
ELECTRICITY AND GASMARKETSIN APEC ECONOMIES

Philippa Dee!

e Structura reforms in electricity sectors in APEC economies since 2004 have generally
been incremental; and those in gas have been less extensive than in e ectricity.

e Partid reforms have had significant effects on productivity.

e Reform to introduce competition, in particular, is expected to lead to further efficiency
gains and lower prices.

6.1 INTRODUCTION

The production and distribution of electricity and gas involves networks — networks of
electricity transmission and distribution lines, and networks of gas transmission and
distribution pipelines. At least some components of these networks have the characteristics of
a ‘natural monopoly’, meaning that it is less costly for their operation to be carried out by a
single producer using a single set of facilities, rather than having two or more operators with
duplicate facilities. In addition, there are strict technical requirements for operating e ectricity
and gas networks, so as to preserve the physical integrity of the distribution systems. For
these reasons, electricity and gas have traditionaly been supplied by single, vertically
integrated monopolies often in government ownership.

The absence of competition meant that there were few (if any) incentives for electricity and
gas providers to keep costs to a minimum and to operate efficiently. Unless prices were
regul 2ated, there was also scope for operators to abuse their monopoly power and price above
Ccost.

Structural reforms in electricity and gas have aimed to overcome these two key problems.
The reforms have typically aimed to introduce competition to allow competitive suppliers
having access to those parts of the network that are natural monopolies. Successful reform
also requires that the restructuring be done in such a way that the benefits of competition in
the competitive sectors outweigh the loss of any economies of scope that may have prevailed
when the monopoly and competitive activities were operated together under single
ownership.

Beyond these common features, there are some differences in the physical characteristics of
electricity and gas markets, which have led to differences in the extent of reforms carried out.

! Crawford School of Economics and Government, Australian National University, Canberra, Australian Capital
Territory (philippa.dee@anu.edu.au).

2 Notwithstanding higher prices, government owners often received returns on equity and capital that were
below average.
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6.2 KEY FEATURESOF ELECTRICITY AND GASMARKETS
6.2.1 Electricity markets

The production of electricity involves. generation, transport over high-voltage lines
(transmission), transport over low-voltage lines (distribution), marketing to consumers
(supply) and buying and selling on wholesale markets (trading). What follows is drawn from
European Commission (2007).

Transport operations are considered to be natural monopolies, and typically remain regulated
even after structural reform. But generation is seen as a competitive activity, and is generally
the first activity to be opened to competition, followed by wholesale trading and retail supply.
However, retail prices may remain regulated in some economies, even after structural reform.

Unlike gas, electricity cannot be stored economically once it is produced, so supply has to be
matched to demand on a second-by-second basis, even though demand may vary significantly
over different times of the day and over different seasons. The introduction of new
competitive generators needs to be managed in a way that does not jeopardise this supply—
demand matching or bring down the grid network.® After structural reform, this balancing is
typically achieved by having balancing markets run by an independent system operator.

Electricity can be generated using a variety of technologies, each of which has different cost
characteristics. Nuclear plants tend to have low operating (variable) costs, so are typically
used for base-load supply (i.e., operated all the time). Hydro plants also have low operating
costs and are used for base-load supply when water availability allows. However, nuclear
plants (and some hydro plants) also have very high capital costs, so the prices to consumers
from this source may have to be high if operators are to receive an adequate return on capital.
The operating (variable) costs of thermal plants depend largely on the prices of their input
fuels. At current prices, coal-fired plants tend to have the next lowest operating costs after
hydro and nuclear, and thus are next on the ‘merit order’. Combined cycle and gas turbine
plants tend to have the highest operating costs, and tend to be used as ‘peaking plant’ (i.e.,
used to meet peak demand). However, combined cycle and gas plants have low capital costs,
so consumer prices from this source can be relatively low. In genera terms, therefore,
electricity prices to consumers depend not just on the extent of structural reform but also on
the mix of production technologies available.

Finally, like most network industries, electricity transmission and distribution are subject to
economies of density — costs are lower, the shorter the distances over which electricity hasto
be transported. Thus geography also has an impact on electricity pricesto users.

England and Wales took the lead in structural reform of electricity markets in 1990, but many
OECD economies (and some non-OECD ones) have gone at least some of the way down
similar paths. In the European Union (EU) structural reform has received an additional
impetus with the Second Electricity Directive of 2003 (discussed below). Doove et a. (2001)
describe the broad outlines of the structural reform agenda as follows:

e dtructurally separating (‘unbundling’) the competitive activities (particularly
generation, but sometimes also retailing) from the natural monopoly eements
(particularly transmission but sometimes aso distribution) — this is called ‘vertical
separation’;

3 This applies particularly to wind and solar sources which may be generating at atime supply is not required.
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e dividing existing generation capacity among a number of different generation
companies, who then compete with each other —thisis called * horizontal separation’;

e alowing new generators to enter the market — these are sometimes called independent
power producers (1PPs);

e guaranteeing open and non-discriminatory access for all generators to the
transmission grid (subject to available capacity), so that they can sell directly to
downstream suppliers or users, rather than selling to the incumbent — this is called
‘third party access (TPA)’;

e establishing a wholesale price pool or spot wholesale market for electricity (either
mandatory or optional, and broader than, but interconnected with, the balancing
market), so that new entrants are not obliged to enter both the generation and retailing
sector at the same time, thus lowering entry costs,

e regulating the natural monopoly activities to prevent any abuse of market power;

e introducing an economic regulator independent of industry players and day-to-day
influence, and typically separate from the (technical) system operator;

e enabling large customers (retailers and sometimes large industrial users) to buy
electricity directly from the generator of their choice;

e introducing competition into metering and billing activities and contract terms, thus
allowing retail customers freedom to choose among different electricity suppliers;

e providing a full range of tradable financial instruments (e.g., futures contracts and
options);

e undertaking partial or complete privatisation or corporatisation of publicly-owned
assets,

e introducing cross-ownership restrictions, especially between competitive and natural
monopoly activities;

e liberalising restrictions on foreign investment and ownership;

e mandating service quality standards; and

e alowing retailers to introduce innovative services (e.g., the ability to switch retailers
over the internet or providing electricity jointly with other services such as telephony
and gas).

The possible benefits of these reforms are discussed bel ow.

6.2.2 Gas markets

Natural gas is found in underground reserves, often in combination with oil and condensate
products. Exploration and production is generally done by oil companies, and there are few
synergies between these and other activities in gas markets. In economies without indigenous
production, however, the primary supply activity is undertaken by importers, who may also
be involved in downstream activities. What follows is also drawn from European
Commission (2007).

Natural gas is mostly transported from production to market by high-volume, high-pressure
transmission pipelines. Natural gas can also be cooled and condensed, and then shipped
overseas in liquid form (liquefied natural gas [LNG]). Both forms of transport are expensive
relative to the value of the gas transported, but pipeline is cheaper for shorter distances while
shipment is more viable for longer distances. Both transmission pipelines and LNG terminal
facilities involve substantial sunk costs, giving both activities natural monopoly
characteristics.
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Once natural gas reaches the market, it is distributed to customers over low-volume, low-
pressure distribution pipelines. These distribution networks also have the characteristics of a
natural monopoly.

Unlike electricity, there is essentially only one technology for producing natural gas. Also
unlike electricity, natural gas can be stored, so there is no necessity to instantaneously match
supply to demand. Nevertheless, flexibility is somewhat limited because the physical
characteristics of storage facilities may limit the speed with which gas can be injected or
withdrawn. Flexibility is also limited because gas extraction rates from underground reserves
may depend on geology rather than demand, and the ability to alter pipeline pressuresis also
somewhat limited.

In many economies, gas importation, transmission and storage was traditionally undertaken
by a single monopolist (or several companies with regional monopolies). Sometimes the
monopoly importer also sold to consumers, or else these sales were handled by downstream
monopolies.

Like electricity, structural reform of gas markets involves allowing new entrants into the
potentially competitive segments of the market, without requiring them to be vertically
integrated. Possible new business models include the following:

e new companies that produce gas or import it from external sources, in competition
with the incumbent(s);
e new shipper/suppliers who buy gas on wholesale markets, arrange for its
transportation with the network company and sign retail contracts with consumers;
e pure traders who buy and sell on wholesale markets to take advantage of arbitrage
opportunities.
These new business models rely on the development of functioning wholesale markets and on
third party access to transmission and distribution networks. To reduce the possibility of
incumbents using their control over pipeline or terminal facilities to thwart competition, both
transmission and distribution should be unbundled into separate transmission system
operators (TSOs) and distribution system operators (DSOs). If such operators are sufficiently
independent from incumbents, they should have an incentive to maximise, rather than restrict,
the amount of gas sold through their networks, thus facilitating competition.

Thus the broad features of structura reform in gas markets are similar to those in electricity
markets, though the scope for competition in primary production/importing is somewhat
more limited than in electricity generation.

6.3 THE STATE OF PLAY IN APEC ECONOMIES

The state of play in APEC electricity and gas markets is summarised in Table 6.1, for those
APEC economies for which adequate information has been collected via desk research (the
exceptions are Brunei and Papua New Guinea). More details are in Tables 6.2 and 6.3 (Annex
6), which also note the extent of reforms since 2004. There are variations in regimes between
regional jurisdictions in many economies. These are acknowledged in Tables 6.2 and 6.3. The
status reported by Dee (2010; Tables 2.4 and 2.5) is based on reform in at least some
significant regional jurisdictions or, in the case of the United States of America, on the
situation in California, an area most relevant to the APEC region.

According to Table 6.1, very few APEC economies have achieved substantial reform of both
electricity and gas markets, and those that have are essentially developed economies —
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Table6.1; Summary of current regulation in APEC electricity and gas markets, 2009

APEC member Electricity Gas

Unbundling Third party Wholesale Unbundling Third party Retail

generation access pool transmission access competition
Australia Yes Yes Yes Yes Yes Yes
Canada Yes Yes Yes Yes Yes
Chile Yes Yes Yes Yes
China Yes Yes Yes
Hong Kong, China
Indonesia Yes Yes
Japan Yes Yes Yes Yes
Republic of Korea Yes Yes Yes
Malaysia
Mexico Yes Yes
New Zealand Yes Yes Yes Yes Yes Yes
Peru Yes Yes Yes Yes
Philippines Yes
Russia Yes Yes Yes
Singapore Yes Yes Yes Yes Yes Yes
Chinese Taipei
Thailand Yes Yes
United States Yes Yes Yes Yes Yes
Viet Nam

Sources: See Tables 6.2 and 6.3 in Annex 6.

Australia; Canada; New Zealand; Singapore; and the United States of America. Japan and
Peru have achieved some reform in both markets, though in Japan’s case this has been
without vertically unbundling its incumbent operators. China has also started to reform both
markets, though its electricity reform is only on an experimental basis in a few geographic
areas. A few APEC economies have achieved substantial reform in electricity but not in gas—
Chile; the Republic of Korea; and Russia— though Table 6.2 indicates only partia electricity
reform in the Republic of Korea. A few more APEC economies have achieved substantial
reform in gas but not electricity — Indonesia; Mexico; and Thailand.

Tables 6.2 and 6.3 (Annex 6) indicate that, to the extent that structural reforms have taken
place in electricity and gas markets since 2004, they have tended to be incremental — there
have been few *big bang’ initiatives.

6.3.1 APEC €electricity markets

Reform in electricity is incremental partly because introducing competition into generation
and retail is a highly complex regulatory process. The regulatory requirements for
competitive new producers and/or wholesalers to get access to existing transmission and
distribution networks need to be compatible with the technical requirements for the safety
and physical integrity of the system. The Californian electricity crisis of 2000 and 2001 had a
chilling effect on reforms in Malaysia. Reforms have also been stymied by domestic legal or
political considerations. For example, in 2004 Indonesia’s electricity reform legislation was
annulled by the Constitutional Court; only in late 2009 was amended legislation passed.
Similarly, in the Philippines reform has been handicapped by a legidative requirement that
liberalisation can proceed only after key players have been privatised. In Mexico, under
Article 27 of the Constitution, the state has exclusive responsibility for generating,
transporting, transforming, distributing and supplying €electricity as a public service. In
Chinese Taipel, the incumbent had a legislated monopoly until 2008, though it now only
produces 75% of the island’s electricity. In Thailand, after a change of government in 2001,
reform plans were converted into a plan to create a‘ National Champion’.

However, by 2004 some economies in the APEC region had already achieved major
structural reforms in electricity generation. These included Australia; Chile; New Zealand;
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Peru; and parts of the USA. In Hong Kong, China the electricity market is a duopoly, but this
appearsto be ‘natural’ as neither party has exclusivity.

Thus the post-2004 reform experience in the region has been concentrated in a few
economies — Canada and Japan have undergone minor reforms, while the Republic of Korea;
Russia; and Singapore have undergone more significant ones. In severa Canadian provinces
and Japan, wholesale price pools have been introduced. The Republic of Korea has gone
through a more extensive process of separating transmission from generating capacity and
introducing one-way bidding in awholesale pool but it has yet to introduce competition in the
retail sector, and the six separate generating companies are still wholly owned subsidiaries of
the majority state-owned incumbent. Singapore had aready separated generation from
transmission prior to 2004, and has been gradually introducing both wholesale and retail
competition since then. Russia has undertaken the most comprehensive reform since 2004, by
separating generation capacity into separate companies (though still under partial ownership
of the incumbent) and, from 2008, introducing both wholesale and retail competition.

6.3.2 APEC gas markets

Reforms in natural gas since 2004 have been less extensive than in electricity. In part thisis
because the scope for competition in natural gas production depends on the range of sources
of supply. Indeed, many of those economies with extensive indigenous reserves had already
undertaken significant reform prior to 2004. These included Australia; Canada; Mexico; New
Zealand; Peru; and the USA. At the other extreme, the Philippines has little domestic
production and no imports, meaning the market is essentially still nascent. In Chile the scope
for competition is limited, given that there is deemed little scope for sources of gas other than
Argentina. Import-dependent economies such as the Republic of Korea and Chinese Taipei
have extended their sources of supply by building terminals to handle LNG, but so far their
natural gasindustries are still dominated by incumbents.

There have been four main instances of reform since 2004. China reformed its retall price
controls so that they can more closely match production costs. New Zealand introduced a
regulated third party access regime for one of its pipelines. Following earlier reformsin 2002,
Singapore introduced a Gas Code in 2005 that details the terms and conditions for gas
transportation on an equitable and non-discriminatory basis. Similarly, Thailand introduced
third party access to pipelines to facilitate wholesale competition among its four major
producers.

6.4 THE GAINSFROM REFORM —EVIDENCE TO DATE

The evidence of gains from the reforms to date has been qualitative and quantitative. Most of
it has been based on the ongoing reform experiences in the devel oped economies, particularly
in Europe and the USA. Reviews of the reform experience have also had to evaluate instances
of possible reform failure — the first being the Californian electricity crisis of 200001 and
the second the United Kingdom's retreat from a wholesale price pool back to bilateral
contractsin 2001. Empirical evidence on these two issuesis presented later.

6.4.1 Qualitative evidence

In several recent papers Poallitt (2007, 2008) summarises the gains from reform in electricity
markets (and by extension, he claims, in gas markets), based primarily on the UK experience,
which in many respects is a best-case scenario. While the UK is not a member of APEC, the
research provides some guidance to impacts from reform.
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Competition reduces costs (and prices) significantly, relative to what they might have been
without reform, even if it does not reduce them in absolute terms over time. It does this by
encouraging efficient operation and least-cost and timely investment. It also exposes pre-
existing market power.

Retail competition has been revedled to be an important complement to competition in
generation. Retail competition involves more than the choice of buying wholesale power
from a non-incumbent generator. It also involves competition in billing, contract terms and
the bundling of other services (i.e., competition at the supplier level).

Consumers do respond to price signals, both by switching suppliers and by demand
reduction. This contradicts the previous conventional wisdom that demand was very
unresponsive to price. Further, Pollitt (2008) claims that household consumers do not need
ingtitutionalised protection from fluctuations in wholesale prices — where they prefer fixed
tariffs, suppliers have generally offered these voluntarily, providing a form of insurance as
part of their bundled package of services. Poallitt (2007) also claims that with sufficient
competition in generation, regulation of the level of retail prices should also become
unnecessary (though incentive regulation of transmission prices, through CPI-X price caps,
remains acritical part of the regulatory landscape).

Vertical separation is costly, but the vertical economies of joint operation between networks
and competitive segments of the industry are not sufficient to outweigh the increased
competitive pressure that comes from clear separation of the monopoly networks from the
rest of the supply chain. Pollitt (2008) claims that this has been proved for electricity
transmission, gas transmission and may be in the process of being proved for gas distribution
in the UK. For APEC members this finding suggests that vertical separation should not be
pursued for its own sake, but only where it can facilitate greater competition.

However, Pollitt (2007) notes that vertical economies between generation and transmission are
not sufficient to offset the benefits of competition in wholesale power markets but they do
appear to be significant between generation and retail. This is because the integration of
generation and retail offers advantages in terms of matching supply and demand, and it means
that retail-only companies are likely to struggle, as they have in the UK, the Netherlands and
New Zedand. One side effect of generation and retail integration, however, is that it makes
wholesale markets much thinner, which can have its own effect on the ease of new entry.

Finally, markets have been good at choosing between technologies on the basis of price, as
demonstrated by the move to combined cycle gas turbines in the 1990s and by the resurgence
of interest in nuclear power more recently. It is sometimes claimed that regulated markets are
good at ensuring the efficient use of existing capacity but are not as good at ensuring
appropriate investments in new capacity. However, Pollitt (2008) notes that as network
capacity limits are reached the X factor in CPI-X price caps should become less driven by
squeezing monopoly profits and more driven by the need to finance new investments.
Nevertheless, new regulatory mechanisms may be necessary to ensure that the new
investments are least cost, rather than simply undertaken to the incumbents’ specifications.

Despite these potential gains from structural reforms, they have been implemented the
farthest only in jurisdictions where supranational bodies (the European Commission), central
governments (the USA) or inspired individuals (in Russia) have pushed hard and
consistently. But even parts of the USA do not yet have full retail competition. In many other
jurisdictions, reforms have stalled at some early or intermediate stage.
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Clearly, local physical, institutiona and other factors have a role to play in the ability of
reforms to deliver rea gains. According to Pallitt (2007), key institutional factors that seem
to have been important are significant initia public ownership and prices that more than
cover efficient economic cost (as in Australia; Chile; New Zealand; and the UK). Initial
private ownership (e.g., in Japan and the USA) and prices below economic cost (e.g., in
India) have made reform much more difficult. This is a significant qualification, since
subsidisation of energy pricesis relatively widespread in the APEC region. Also critical has
been the capacity and flexibility of regulators to tailor reforms to local conditions and to
adapt as network conditions change.

Beyond loca conditions, Correlje and De Vries (2008) identify four key lessons from reforms
that have taken placein:

e ownership separation (not just accounting or legal separation) of electricity
transmission from the rest of the network has been critical to improving access for
competitive generation and removing incentives to under-invest in transmission;

e getting the market structure right in electricity generation is crucial for the success of
reforms, and allowing new entry alone may not be sufficient — horizontal separation
may also be required;

e incentive regulation based on CPI-X price control of monopoly transmission networks
can deliver significant incentives to reduce costs and facilitate efficient operation,
while proving a stable cash flow for new investment, and economies with tougher
incentive regulation of networks have significantly lower network costs as a resullt;

e regulation can address market failures such as those associated with the quality of
supply, but it requires a degree of regulatory sophistication to balance efficiency and
quality objectives.

Reviewing the experience of electricity reform in developing economies, Jamasb (2006)
notes that the cost savings from wholesale markets or independent power producers will not
be passed on to consumers if there is not enough competition in generation. While retail
competition may be feasible only in the long term, competition among independent
generators is possible even in a single-buyer market, and economies with small markets can
also introduce competition for the market.

Reform in developing economies can take place even without privatisation. Reform requires
awell-functioning transmission system, which should probably remain in public ownership in
the early stages of reform. Incentive regulation can also drive efficiency improvements in
distribution activities and ensure that they are passed on to consumers, even when distribution
companies remain in public or local ownership.

Jamasb (2006) also confirms that cost-reflective tariffs and proper subsidy schemes (i.e.,
funded transparently and not relying on cross-subsidies) are crucia for the sustainability of
reforms. He notes that stable macroeconomic conditions are crucia for attracting the
necessary investments from domestic and foreign sources. Finaly, he notes that progress in
developing economies is likely to be evolutionary, particularly since regulatory capabilities
and experience and the necessary institutional structures take time to develop.

6.4.2 Empirical evidence

The empirical evidence on the gains from reform is mixed. To some extent, the mixed results
are themselves a sign that reforms may not have been taken far enough in some economies or
are still in progress. Either reforms have not been taken far enough to have any real effect or
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there are not enough reformsin the chosen samples for econometric techniques to discern any
significant effects.

The mixed results may also reflect the difficulty of the empirical task. Establishing the effects
of reform requires a data sample in which there has been a variety of reform experiences.
This typically requires a data sample involving a number of different economies, and it can
be difficult to correct for all the other economy-specific factors (other than reform) that may
also account for the performance of the electricity sector. Eveniif it is possible to establish the
effects of reform (correcting for other factors), it is typically very difficult to get robust
evidence on which dimensions of the reform experience are responsible for those effects. As
noted earlier, reform involves a number of inter-related steps, many of which are often taken
together. This makes it very difficult to isolate which particular steps are responsible for the
effects.

One of the first empirical assessments of the effects of electricity reform was Steiner’ s (2000)
study of OECD members over the 1986-96 period. She found that unbundling of generation,
third party access and the introduction of wholesale electricity markets were all associated
with lower electricity prices. However, she also confirmed that private ownership was not
necessarily associated with increased competition. Nevertheless, both private ownership and
unbundling of generation and transmission were found to be associated with a higher rate of
utilisation of existing generation capacity, and with reserve plant margins that were closer to
optimal.

Hattori and Tsutsui (2004) undertook a similar study of OECD members over a dlightly later
period of 1987-99. Their findings were less definitive than Steiner’s, though this could in
part be because of differences in their measurement of variables (including prices). They
found that giving customers access to aternative suppliers (which they argue is highly
correlated with third party access) was associated with lower prices. However, unlike Steiner,
they did not find a significant effect of unbundling or the introduction of a wholesale spot
market on prices.

Nagayama (2007) undertook a broadly similar study of 83 economies over the 1985-2002
period. He found that neither unbundling nor the introduction of a wholesale pool market on
their own would necessarily reduce electricity prices. In fact, contrary to expectations, there
was a tendency for the price to rise. However, coexistent with an independent regulatory
authority, unbundling could work to reduce prices. He also found that privatisation, the
introduction of foreign independent producers and retail competition could lower electricity
prices in some regions, but not all.

There have aso been in-depth before-and-after studies of reform experiences in individua
economies. Two areas of interest are the Californian electricity crisis and the UK’ s apparent
reversal of reforms in the early 2000s. Both of these demonstrate the dangers of incomplete
or inconsistent reforms.

Joskow’s (2001) detailed analysis of the Californian crisis shows that when demand spikes,
individual generators may have considerable market power to increase prices and withhold
generating capacity, even when there is not collusion among them. This was found to be a
factor contributing to a ten-fold rise in wholesale electricity prices in Californiain 2000. But
regulatory problems aso contributed significantly. One problem was wholesale market-
design rules that prevented a smoothing of wholesale prices. Another problem was the
maintenance of retail price caps that prevented signals about market conditions being passed
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on to consumers. The caps led to the bankruptcy of maor suppliers when wholesale prices
rose above the capped retail prices.

Evans and Green (2003) examined why electricity prices fell in the UK after the
abandonment of the wholesale price pool and the return to bilateral contracts. One problem
with the pool had been collusion or manipulation by dominant players (arguably because of
insufficient horizontal separation). Evans and Green attempt to distinguish the impact of a
subsequent decline in market concentration from the introduction of the new electricity
trading arrangements in 2001. They found that it was declining concentration that explained
the fall in wholesale prices. This shows that effective regulatory action to reduce incumbent
market shares can be more important than market design per se.

There are fewer studies of the effects of reform in gas markets. Jamasb, Pollitt and Triebs
(2008) studied the effects of US regulatory reform on productivity, and found that
encouraging competition has been rather successful in raising productivity. Hawdon (2003)
found evidence that the types of reforms introduced in the UK are associated with higher
levels of efficiency, good utilisation of labour and levels of underutilisation of capitd
sufficient to support the development of competitive markets. Nevertheless, Brakman, van
Marrewijk and van Witteloostuijn (2009) warn that lack of competition and capacity
constraints in gas production/import can prevent these gains being passed on to consumers.

6.5 NEW EVIDENCE ON THE GAINS FROM REFORM IN ELECTRICITY AND
GASMARKETS

One of the limitations of empirical studies of the effects of regulatory reform is that the studies
are somewhat ‘captive’ to the nature and extent of reforms that are present in the sample. As
the recent APEC experience shows, regulatory reform in the developing world has tended to be
dow and incremental, so that samples taken from developing economies will not necessarily
encompass a wide variety of reform experiences. Samples drawn from the developed world
may not match the local conditions of developing economies, so that any extrapolation needs to
be done with care. But samples from developed economies may capture a wider set of reforms
and, therefore, give aclearer picture of the potential benefits of reform.

A recent round of new EU directives has provided a fresh impetus to regulatory reform of
electricity and gas markets in these economies. This provides a rich new source of reform
experience with which to test the empirical findings of earlier studies.

The First Electricity Directive (Directive 96/92/EC) of 1996 removed legal monopolies by
requiring EU member states to allow large electricity users to choose their suppliers.” It also
obliged vertically integrated companies to grant third party access to transmission and
distribution networks and a minimum level of unbundling of vertically integrated companies.
Gradually, this regime was seen to have various limitations. It allowed the terms of third
party access to be negotiated rather than regulated. The unbundling obligations were limited,
allowing accounting separation as well as lega or ownership separation. And the directive
did not require the establishment of a national energy regulator. As a result, there were
significant differences across member states in the extent of market opening.

To overcome these limitations, the Second Electricity Directive (2003/54/EC) was introduced
in 2003, seven years after the original Directive. This obliged EU members to introduce a

* Thisis competitive because it involves large and informed consumers dealing with large informed producers.
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regulated third party access regime, and removed the possibility of negotiated third party
access. It also mandated the appointment of a national regulator that is independent of the
industry. It required legal separation, rather than just accounting or management separation,
between network activities (transmission and distribution) and all other activities. Finally, it
required non-household customers to have choice of supplier by mid 2004, and household
customers to have choice by mid 2007. These regulations tightened up a range of market
opening requirements, and led to significant additional regulatory changes in lagging member
states during the 2000s. In particular, the new regulations a so stimulated the devel opment of
wholesale electricity markets in those members, so they could meet their obligations
regarding consumer choice.

A similar slow evolution of regulation occurred in EU gas markets. The legislative process
began in the 1990s with a series of directives aimed at abolishing import monopolies,
gradually opening markets, mandating accounting separation for vertically integrated network
companies and the adoption of regulated third party access. The Second Gas Directive
(2003/55/EC) of 2003 required full market opening, national sector regulators, regulated third
party network access, regulated or negotiated access to storage facilities and further
unbundling of integrated companies. Supporting regulation set obligatory minimum
requirements for access to transmission systems, including network tariffs, third party access
services, capacity allocation, transparency, balancing and trading of capacity rights.

In analysing the impact of these regulatory frameworks, European Commission (2007)
stresses how incomplete unbundling can seriously undermine attempts to introduce
competition into electricity and gas markets. If network operators are not sufficiently
independent from incumbent service suppliers, they will find a myriad of ways to thwart the
activities of new entrants, despite third party access legislation.

The remainder of this section describes econometric analysis of the effects of electricity and
gas reforms on prices and non-price measures of efficiency, using data for OECD members
(including a significant number of EU members) over the 1990—2008 period. Thus the sample
captures regulatory changes induced by both the first and second waves of EU reforms. The
choice of OECD members is dictated largely by the availability of price information. A key
source of relatively consistent information on energy prices across economies is the ‘ Energy
Prices and Taxes publication of the International Energy Agency, the data from which is
available for sae online. However, the price information is only available for OECD
members. |deally, the exercise would have included the effects of reform on quality measures
such as the reliability of supply. Unfortunately, there is no comprehensive international data
on these measures.

6.5.1 Analysis of electricity markets

The analysis closely follows the approach of Steiner (2000). Electricity prices are modelled
as being determined by measures of regulatory policy, as well as a number of non-regulatory
controls. The regulatory measures are the presence of a regulated or negotiated third party
access regime, the existence of a liberalised wholesale market for electricity, the existence of
vertical unbundling between transmission and generation, and the prevalence of private
ownership. The non-regulatory controls are the level of GDP, the shares of electricity
generation accounted for by nuclear sources and hydro sources, and the urban share of the
population, as a measure of the density of the network. These explanatory variables are the
same as in Steiner, except for the addition of the degree of urbanisation, a higher value of
which could be associated with lower prices if there were significant economies of density.
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Missing from the current analysis are Steiner’s measures of the time to privatisation and the
time to liberalisation, since these performed perversely in her regressions, suggesting that
they were correlated with each other and with other variables, so their own effects would not
be established with precision.

Ideally, the model of electricity prices should include the prices of thermal fuel inputs (i.e.,
oil, coal and gas) as controls. However, the coverage of input prices from International
Energy Agency sources is very patchy, and restricting the estimation to those economies and
time periods for which it was available would severely restrict the range and extent of
electricity reform in the sample. To some extent, controlling for hydro and nuclear shares
helps to control for variations in generating input costs. The estimation also corrects for
unobservable differences across economies, as will be explained shortly.

The current analysis also examines the effects of regulatory policy on capacity utilisation, and
on the extent of deviation of reserve plant margins from optimal. Efficient generators
typically plan to meet demands with a capacity buffer that is prudent but not excessive. This
analysis follows Steiner in using a 15% margin as a rough indicator of the optimal reserve
plant margin. Both measures of efficiency are modelled as being determined in part by the
extent of third party access, the extent of unbundling, and the degree of private ownership.
The existence of a wholesale price pool is not expected to influence efficiency, though it is
expected to influence prices. These measures of efficiency are also affected by non-
regulatory controls, including the degree of urbanisation. Instead of Steiner's measures of
state preferences in favour of coal technology or against nuclear technology (both of which
would be expected to reduce measured efficiency), the current formulation uses the actual
shares of hydro, nuclear and coal technologies on total generating capacity.

The data sources are similar to those used by Steiner though including more APEC members.
Electricity prices are taken from ‘Energy Prices and Taxes (third quarter 2009 edition)
published online by the International Energy Agency. The necessary data on electricity
capacity and generation to compute the efficiency and control measures were taken from
‘Electricity Information’ (2009 edition), also by the International Energy Agency. GDP and
the rate of urbanisation are both taken from the World Bank’s ‘World Development
Indicators . Both electricity prices and GDP are expressed in US dollars converted using
purchasing power parities. Electricity prices are the net-of-tax prices to industrial users, since
the share of generation costs in consumer prices is likely to be highest for industrial users,
and reforms are expected to impact most on generation costs. A summary of the data on
electricity prices, efficiency measures, and non-regulatory controls is shown in Table 6.4
(Annex 6).

The policy variables used in the analysis are defined as follows:

etpa  Existence of regime for regulated or negotiated third party access to electricity transmission
grid
0 = no third party access, 1= third party access

ewpp Existence of liberalised wholesale market for electricity (wholesale price pool)
0 = no wholesale price pool, 1= wholesale price pool

eunb  Existence of vertical separation between the transmission and generation segments of the
electricity market (whether accounting separation or separate companies)
0 = no vertical separation, 1= vertical separation

eown Ownership structure of the largest companies in the generation, transmission, distribution and
supply segments of the electricity market
0 = public, 1 = mostly public, 2 = mixed, 3 = mostly private, 4 = private
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Measures of these policy variables for all of the OECD economies in the sample except for
the Republic of Korea and Mexico are available up until 2003 from OECD (2005). Measures
for the remaining economies and time periods were constructed from information obtained
online from the International Energy Regulation Network, the ‘EIA Country Analysis Briefs
of the US Energy Information Administration, and the ‘ Trade Policy Reviews' of the WTO.
Web addresses for these sources are shown at the bottom of Tables 6.2 and 6.3 (see Annex 6).
A full listing of the values of these policy variables for all OECD economies and time periods
in the sampleisgivenin Table 6.6 (Annex 6).

As noted earlier, one difficulty in exercises like this is distinguishing the separate
contributions of different steps in the reform process when the different steps are often taken
together. This creates a technical problem of multicollinearity, which manifests itself in
econometric estimation on panel data sets as instability or ‘flip-flop’ in the signs of the
coefficients on the policy variables, while the magnitudes of the coefficients are often
implausibly large, but apparently highly significant. As an initia reality check, it is therefore
useful to look at the simple correlations between the policy variables and the resulting
measures of performance, prior to correcting for the influence of other variables.

These simple correlations are shown in Table 6.7 (Annex 6; unfortunately, graphical
presentation does not show the correlations clearly, because of the zero-one nature of the
policy variables). The table shows the same pattern of policy changes on price asin Steiner —
third party access, a wholesale market and unbundling all tend to reduce electricity prices,
while private ownership can increase them. Third party access, unbundling and private
ownership aso tend to increase capacity utilisation, while a wholesale market can apparently
reduce it, though the effect is small, as expected. Third party access, a wholesale market,
unbundling and private ownership are all associated with reserve plant margins being closer
to optimal (the distance from the optimal margin is reduced), though the effect of the
wholesale market is again small, as expected.

The simple correlations do not show whether the strength of these effects is significantly
different from zero. They also do not correct for the influence of other, non-regulatory
factors. The results of econometric estimation shown in Tables 6.9 and 6.10 (Annex 6)
overcome these limitations.

The econometric estimation also attempts to control for unobservable influences on
electricity prices and efficiency that might vary over time or across economies. Unobservable
differences over time are controlled using a deterministic time trend. In principle,
unobservable differences across economies could aso have been controlled using
deterministic dummy variables. However, such dummies are relatively highly correlated with
both the policy variables and with the degree of urbanisation (which does not vary much over
time in many economies). Including such deterministic dummies, therefore, causes the ‘flip-
flop’ problem noted earlier. Consequently, unobservable economy effects are controlled by
assuming them to be random and using random effects estimation, even when Hausman tests
show that these estimates differ significantly from fixed effects estimates (the fixed effects
estimates are not regarded as robust, for the reasons just described).

The effects of the policy variables on electricity prices are qualitatively the same as indicated
by simple correlations. Furthermore, the effects are shown to be significantly different from
zero. SO Steiner’s results are again confirmed — third party access, a wholesale market and
unbundling all tend to reduce electricity prices, while private ownership can increase them.
The apparent insignificance of some of these factors found by other researchers, particularly
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the presence of a wholesale market, has been overcome by using a dataset in which there is
more reform ‘action’.

The non-regulatory influences on electricity prices are generally also as expected. Prices tend
to be higher when GDP is higher, while a higher hydro share in generation tends to reduce
prices. A high nuclear share also appears to reduce prices, against expectations, but this effect
is not significant. A higher rate of urbanisation tends to reduce prices, confirming that there
are economies of density in the production and sale of electricity.

The policy variables have less significant effects on efficiency than on prices. The only result
that comes close to being significant is that unbundling tends to increase capacity utilisation.
Note that European Commission (2007) also identifies adequate unbundling as the key
linchpin to promoting effective competition. Utilisation also increases significantly when
there is a high nuclear share in generating capacity. No policy variable has a significant effect
on the deviation of reserve plant margin from optimal. However, this estimation performs
poorly on al fronts.

These results should not be taken to mean that structural reform of electricity markets has
minimal effect on efficiency. It just means that it has little discernable effect on the particular
efficiency measures chosen in this exercise. Reform could still have a large beneficial effect
on other measures, such as labour productivity. Indeed, the reforms that are shown to reduce
electricity prices could do so in one of two ways — perhaps by squeezing the excess profits of
incumbent operators, or more likely by encouraging them to reduce inflated production costs.
Anecdotal evidence from the reform experience in economies such as Australia suggests that
reforms can dramatically boost labour productivity and, therefore, reduce production costs.

6.5.2 Analysis of gas markets

While there are many models of gas efficiency (e.g., Lee, Park & Kim 1999, Granderson
2000, Hawdon 2003, Jamasb, Pollitt & Triebs 2008, Farsi & Filippini 2009) there are fewer
models of gas prices. Furthermore, many of the price models explain the extent of
convergence of gas prices across different geographic markets (e.g., Walls 1994, Cuddington
& Wang 2006) rather than the level of gas prices per se.

This may in part reflect the limitations imposed by the way that gas prices are set, especialy
in Europe. As explained in European Commission (2007), a large mgority of gas consumed
in the EU is bought by the incumbent wholesale players under long-term contracts from
producers outside and inside the EU. The prices in European long-term gas contracts are
mainly linked to the prices of oil and oil derivatives. Thus the contract prices paid by
different producers to different suppliers move in an amost identical manner through time,
and do not react smoothly (or at al) to changesin the supply and demand of gas markets. The
UK gas market is a little different, with long-term gas prices from UK fields being
determined partly by hub gas prices (i.e., the prices on more or less organised wholesale
exchanges) and partly by genera inflation indexes. But hub trading has been slow to develop.
At the retail end a majority of EU members regulate prices to households and small
businesses, while at least six members set a regulated price that is available to all customers
(though the proportion of consumers that have stayed with the regulated tariff varies between
member states).

Thusif EU structural reformisto be reflected in gas prices at all, it islikely to be reflected in
the wholesale—retail margins on gas sold to industrial users. The approach here is, therefore,
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to look for any discernable effect of regulatory reform on the net-of-tax price to industria
users. These prices are modelled as being determined by measures of regulatory policy, as
well as a number of non-regulatory controls. The regulatory measures are the presence of a
regulated or negotiated third party access regime, the percentage of the retail market for gas
that is open to competition, the absence of national, state or provincial regulations that restrict
the number of competitors, the existence of vertica unbundling between production/import
and other segments, the existence of vertical unbundling between gas supply and other
segments and the prevalence of private ownership. The non-regulatory controls are the level
of GDP, the total gas pipeline length (to account for economies of scale) and the urban share
of the population (to account for economies of density).

Ideally, the model of gas prices to industrial users should include the wholesale price of gas
as a control. However, as was the case for electricity, the coverage of input prices from
International Energy Agency sources is very patchy, and restricting the estimation to those
economies and time periods for which it was available would severely restrict the range and
extent of gas reform in the sample. But given the relative unresponsiveness of wholesale gas
prices to supply and demand conditions, it was judged adequate to proxy wholesale gas prices
by anon-linear time trend.

The current analysis also examines the effect of regulatory policy on gas capacity utilisation,
as measured by annual gas consumption relative to total pipeline length. Thisis modelled as
being determined in part by the same regulatory variables as for gas prices. It is also affected
by non-regulatory controls, including the share of gas in electricity generation (which would
be expected to increase the utilisation rate) and the degree of urbanisation. Urbanisation could
have an ambiguous effect on the utilisation rate. Greater urbanisation could increase the
utilisation rate by allowing economies of density. However, if there were industria or other
users with heavy and reliable gas demands (such as mining operators or electricity
generators) located outside urban areas, this too could increase utilisation despite the degree
of urbanisation.

The coverage of economies and time periods is the same as for the electricity analysis. Net-
of-tax gas prices to industrial users are taken from ‘Energy Prices and Taxes (third quarter
2009 edition) published online by the International Energy Agency. The necessary data on
gas consumption and the gas share of electricity capacity is taken from ‘Electricity
Information’ (2009 edition) and ‘Natural Gas Information’ (2009 edition) by the International
Energy Agency. Pipeline lengths are taken from various editions of the ‘CIA World
Factbook’, available online. GDP and the rate of urbanisation are both taken from the World
Bank’s ‘World Development Indicators’. Both gas prices and GDP are expressed in US
dollars converted using purchasing power parities. A summary of the data on gas prices, the
efficiency measure and non-regulatory controlsis shown in Table 6.5 (Annex 6).

The policy variables used in the analysis are defined as follows:
otpa  Existence of regime for regulated or negotiated third party accessto gas transmission grid
0 = no third party access, 1= third party access
gretc  Percentage of the retail market for gasthat is open to competition
0 = less than 10%, 1= 10% or more
gent  Existence of national, state or provincia laws or other regulations that restrict the number of
competitors allowed to operate abusinessin at |east some markets in gas production/import
0 = restrictions in all markets, 1= free entry in all markets
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gunb_p Existence of vertical separation between gas production/import and other segments of the gas
market (whether accounting, legal or ownership separation)
0 = no vertical separation, 1= vertical separation

gunb_t Existence of vertical separation between gas supply and other segments of the gas market
(whether accounting, legal or ownership separation)
0 = no vertical separation, 1= vertical separation

gown Percentage of shares in the largest firm in the gas production/import sector owned by
government
0 = 100%, 1 = more than 50%, 2 = 50%, 3 = less than 50%, 4 = 0%

Measures of these policy variablesfor al of the OECD economies in the sample are available
up until 2003 from OECD (2005). Measures for the remaining time periods were constructed
from information obtained online from the International Energy Regulation Network, the
‘EIA Country Analysis Briefs' of the US Energy Information Administration and the ‘ Trade
Policy Reviews' of the WTO. Web addresses for these sources are shown at the bottom of
Tables 6.2 and 6.3 (see Annex 6). A full listing of the values of these policy variables for al
OECD economies and time periodsin the sampleis givenin Table 6.6 (Annex 6).

As an initial reality check, it is useful to look at the simple correlations between the policy
variables and the resulting measures of performance, prior to correcting for the influence of
other variables. These simple correlations are shown in Table 6.8 (Annex 6; once again,
graphical presentation does not show the correlations clearly, because of the zero-one nature
of the policy variables). The table shows that removing regulatory restrictions on entry can
have an apparently large downward effect on gas prices. Unbundling production/import and
private ownership are also associated with lower gas prices. Third party access, retail
competition and unbundling of gas supply appear to be associated with higher gas prices. But
note that there is limited scope for customer prices to reflect the conditions of supply, demand
and competition, especially in Europe.

In simple correlations the policy variables also appear to have mixed effects on the utilisation
of gas pipelines. Retail competition and private ownership appear to be associated with
higher utilisation rates. Third party access, removal of entry restrictions and any type of
unbundling appear to be associated with lower utilisation rates. Note, however, that European
Commission (2007) was particularly critica of the adequacy of unbundling and the
effectiveness in practice of third party access regimes in European gas markets, even after the
reforms, in part because of the prevalence of long-term contracts and the continued close
vertical ownership links between incumbent operators. In addition, the methods by which the
incumbents have been able to reserve storage capacity, whether or not they use it, have had
serious del eterious effects on the ability of new entrants to provide adequate services.

The results of econometric estimations shown in Tables 6.11 and 6.12 (Annex 6) correct for
the influence of other, non-regulatory factors and also show whether the strength of the
policy effects are significantly different from zero.

As for electricity, the econometric estimation also attempts to control for unobservable
influences on gas prices and efficiency that might vary over time or across economies.
Unobservable differences over time are controlled using a deterministic, quadratic time trend.
In particular, this trend is intended to capture the significant and accelerating upward trend in
wholesale gas prices over the sample period. Unobservable differences across economies are
controlled using random effects estimation, even when Hausman tests show that these
estimates differ significantly from (perhaps flawed) fixed effects estimates.



140 The impacts and benefits of structural reformsin the transport, energy and telecommuni cations sectors

When non-regulatory factors are controlled for, few of the policy variables have a significant
effect on gas prices. The only variable that appears to be significantly associated with lower
gas prices is the unbundling of production/import from other market segments. This result
accords with the observations of European Commission (2007) that close ownership links
(and long-term contracts) lock new entrants out of being able to secure their own primary gas
supplies, creating a serious impediment to competition.

The non-regulatory factors have the expected impact on gas prices. Prices are higher when
GDP is higher. Prices are lower when gas pipelines are longer, suggesting economies of scale
in gas production. Higher rates of urbanisation tend to reduce gas prices, though this effect is
not significant.

Few of the policy variables have a significant effect on the utilisation of gas pipelines. Third
party access appears to reduce pipeline utilisation, but third party access in Europe has been
effectively thwarted by a variety of other means. Retail competition increases pipeline
utilisation. The presence of retail competition is the ‘acid test’ of whether unbundling and
third party access regimes create effective competition, and the effect on pipeline utilisation
is significant. Private ownership also has a significant positive effect on pipeline utilisation.
Higher rates of urbanisation tend to reduce pipeline utilisation, though the effect is not quite
significant at conventional testing levels and, in any event, the effect is ambiguous a priori.

6.6 IMPLICATIONSFOR APEC ECONOMIES

The econometric results of the previous section can be used to project the effects that further
structural reformsin APEC electricity and gas markets may have on prices and efficiency.

As noted earlier, such out-of-sample projections need to be interpreted cautiously. The
econometric results are conditioned by local factors and details of policy design and
implementation that are peculiar to OECD members in general and European economies in
particular. To the extent that these local factors are adequately captured by the policy and
control variables used in the regressions, they can also be taken into account in out-of-sample
projections. But many of them will not be adequately captured by these variables. For
example, the above policy variables do not distinguish between regulated and negotiated third
party access, and this distinction was seen as crucia to the effectiveness of European reform
efforts. Nevertheless, while caution is needed in interpreting numerical out-of-sample
projections, the general lessons from Section 6.3 also provide some guidance about the
prerequisites for successful reform.

Tables 6.2 and 6.3 (Annex 6) provide a great deal of detail about the current state of play in
APEC dectricity and gas markets, and can be used as the basis for deriving values for the
policy variables currently appropriate to each APEC economy. Combined with the coefficient
estimates from Tables 6.9-6.12 (Annex 6), this information can then be used to project by
how much prices or efficiency measures would change if further reforms were undertaken
(and, hence, the values of each of the policy variables were to change). To simplify the
process, however, projections can be made for each type of reform, assuming a starting point
for prices or efficiency that was the same as the OECD average (as shown in Tables 6.4 and
6.5 [Annex 6]). Thus a rough guide to the effects of individual reforms can be obtained as
follows.

In electricity markets, the introduction of a third party access regime would be associated
with about 4.7% lower electricity prices than otherwise, on an indicative basis and holding all
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other factors constant (where 0.0032/0.067587 = 4.7%). The introduction of a wholesae
electricity market would be associated with about 7.2% lower electricity prices, while the
unbundling of generation from transmission would be associated with 11.1% lower electricity
prices. In reality, the allocation of separate effects to separate reform initiatives is unlikely to
be as precise as the combined effect of all initiatives, since the separate initiatives tend to go
together. The combined effect of al three initiatives would be electricity prices estimated to
be 23% lower than otherwise. Thisis a similar order of magnitude to the effects implicit in
Steiner’ s projections.

Note that the econometric results also suggest that wholly private ownership of electricity
operators would be associated with prices that were 23.1% higher than if ownership were
wholly public (where 4*0.0039/0.067587 = 23.1%). Pollitt (2007) aso notes that private
ownership can make it difficult to get reforms under way. However, thisis an effect of initial
conditions that is unlikely to persist over time. Doove et a. (2007) also note that ownership is
unlikely to be independent of market structure, as the econometrics implies. Any positive
relationship between price and private ownership is likely to be strongest when there is a
monopoly provider — private sector monopolists might be more likely to pursue higher profits
than government monopolists and, hence, to raise electricity prices by exploiting their market
power. This effect is also unlikely to persist over time as reform efforts continue.

The econometric results also suggest that unbundling of generation from transmission would
be associated with 2.1% higher utilisation of generating capacity on an indicative basis
(where 0.0944/4.428908 = 2.1%). No other reform initiatives were shown to have a
significant effect on efficiency.

In gas markets the introduction of retail competition would be associated with gas prices
being about 15.0% lower than otherwise, on an indicative basis and holding all other factors
constant (where 30.446/203.2362 = 15.0%). The unbundling of gas production/import from
other segments of the market would be associated with about 23.4% lower gas prices. Both
these percentages would be lower if initia gas prices were higher than the average in the
OECD sample, asthey are currently.

The econometric results also suggest that the introduction of retail competition would be
associated with 24.3% higher utilisation of pipeline capacity than otherwise on an indicative
basis (where 1.4587/6.013908 = 24.3%). Third party access was projected to reduce capacity
utilisation, but this reflects the difficulty of instituting an effective third party access regime
in European gas markets. Private ownership is projected to about double capacity utilisation,
probably reflecting that private gas operations tend to serve dedicated industrial users.

As noted, these results are indicative only and are not fine tuned to the individual
circumstances of each APEC economy. However, they do suggest that the slow, incremental
approach to reform of APEC energy markets is worth reviving or continuing, despite the
considerable burdens imposed on regulatory capacity. APEC economies learn from the
genera lessons of reform in other economies, and they can learn from close interaction and
cooperation among industry regulators. APEC processes are well tuned to providing the sort
of experience sharing and capacity building that can make the regulatory burden easier. They
can aso learn from doing. The results of this paper suggest that the gains to industrial users
and, by inference, to households would be considerable.
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Table 6.2: Electricity regulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
Australia  Partially privatised Ownership of Partidly privatised Interconnected 13 DSOs operate Nationa Electricity Partialy privatised Retail competition IERN
generation remains national grid  distribution Market is a has been introduced
concentrated,  with operated by 8 TSOs  networks under state  compulsory since 2003
significant state TPA regimes. wholesale pool
regulation Australian Energy  operated by
Regulator to take Nationa Electricity
over regulation by Market
2010 Management
Company.
Wholesdle  prices
are market-based.
Canada Most generation 18 generators, but Partialy privatised, Some vertically Several provinces BC, Saskatchewan, Partialy privatised Ontario: retall  IERN
companies are 8590% of the verticalyintegrated integrated (BC have adopted the Quebec, Manitoba, access since 2002.
Crown corporations, market is served by Hydro). Some Open Access New Brunswick and Alberta: Retail
but generation in the provincial functionally Transmission Tariff Alberta have a access since 2001.
Alberta is mostly majors (BC Hydro, unbundled (Quebec, which allows IPPs competitive BC, NB: Industria
private. Hydro Quebec etc.) Saskatchewan, to bid on new wholesae pool. Itis open access.
Manitoba, Nova generation mandatory in
Scotia, Ontario). development and Alberta
IERN also describes  use the transmission
the situation as system to gain
‘mostly’  vertically access to wholesale
integrated. markets (see also
retail access
details).
Chile Fully privatised 31 power generation  Fully privatised Yes - most Free access to Wholesale prices  Fully privatised 34 distribution  |ERN
companies, very transmission transmission are market based for companies.
often verticaly facilities were  services for sdes to éligible Eligibility levels set
integrated aong the owned by generators, customers and to a 2000KW (and
supply chain TRANSELEC, regulated third party  Centros de Despcho 500-2000KW under
majority owned by accessregime. Economico de certain
Hydro Quebec. Carga Sdles to circumstances).

distributors  (which
mainly supply non
eligible customers)
are regul ated.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).

China

Hong
Kong,
China

Upstream
ownership
Dominated by state-
owned enterprises.
Even the new
generation and grid
companies created
in accordance with
2002 reform plans
are under the direct

ownership and
control of State-
owned Asser
Supervision and
Administration
Commission

Two vertically
integrated  private
companies with
regional
monopolies,
operating under
agreements that
expire in  2018.
Duopoly  appears
natural, as neither
has exclusivity.

Upstream
competition
90% of electricity
produced by state-
owned or state-

controlled
enterprises, despite
a number of small

power plants. The
government
determines the
output that each
generator is to
produce, and
approves selling
prices.

None

Transmission
owner ship
Dominated by state-
owned enterprises.
Six state-owned
regional networksin

charge of
transmission and
distribution.

Two verticaly
integrated  private
companies with
regional

monopolies,
operating under
agreements that

expirein 2018. Each
owns its exclusive
transmission grid

Unbundling

The separation of
transmission and
distribution has not
yet taken place.
However, in the
reform experiments
in the North East
and East, there are
Separate grid
operating

companies.

None

Third party access

The North East
China and East
China regional

electricity markets

are described as
being power
exchange markets

with a single buyer
— hence no third
party access because
there is no retail
choice.

None

Wholesale pool

Trading activity
low, mostly between
generators and
provincial
electricity
companies,  which
act as single buyers.
Two pilot projects
to develop regional
trading markets
(one in North East,
one in East) were
launched in 2007

None

Downstream
ownership
Dominated by state-

owned enterprises

Two vertically
integrated  private
companies with
regional

monopolies,
operating under
agreements that
expirein 2018.

An earlier
government
consultation

document on post-
2008 arrangements
proposed continued
regulation with
more flexibility
(shorter duration of
agreement,  lower
permitted rate of
return). This has
now been accepted.

Downstream
competition
Under each of the
regional grid
companies, there are
provincial grid
companies that have

monopolies  over
distribution and
sdes within a

specified area in
accordance with the
Electricity Law
1995.

No competition, but
rates of  return
regulated, and high
by globa standards
for regulated private
companies

Sour ce*

(2005).

TPR

Ni
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
owner ship competition owner ship ownership competition
Indonesia  State-owned Retail prices were State-owned None None No - IPPssdl to PT  PT PLN has Electricity Law of TPR,
electricity utility PT  controlled, often at  electricity utility PT PLN on long-term  monopoly on retail 2002 anticipated  Nikombori
PLN (Persero) owns less than cost of PLN (Persero) contract. sales. retaill competitionby  rak and
two-thirds of  production, so dominates, and 2008, but the law  Manachotp
generating capacity. incumbent operated presumably  owns was annulled by the  hong
IPPsprovidetherest a a loss. This the transmission Constitutional (2007).
under Power deterred investment capacity. Court. A new
Purchase in IPPs. There have government

Agreements. Under
new  government
regulation  3/2005
IPPs must be in
joint venture
(maximum 95%
foreign ownership).

aso been disputes
over payments by
PT PLN to IPPs.
There were take-or-
pay contracts at high
prices, to favour IPP
owners who had
political
connections.  Under
new regulation
3/2005, there will
generally be
competitive bidding
for new capacity

regulation has been
drafted (3/2005) but
PT PLN retains the
sole right to
distribute and sell
electricity.

However, regulated
retail price has been
raised - now about
production cost.
New law was finally
passed in September
2009 - will alow
private investors and
local authorities to
generate, transmit,
distribute and sell
electricity  without
working through
PLN. Authorities to
retain some control
over prices.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
Japan Privatised 10 regiona private Private None The regiona  The Japan  Private Eligibility levels set  |ERN
utilities responsible utilities own and Electricity = Power at 50 KW since
for generation, operate transmission Exchange is a 2005. Full market
transmission, and distribution  voluntary — market opening (including
distribution and grids under a TPA  where both spot and residential
supply in  their regime. forward trading customers) to be
respective  service takes place. It was introduced in 2007
areas. Only a small established in
percentage provided November 2003 and
by IPPs. started operation in
April 2005
Korea Majority state- KEPCO generates KEPCO manages KEPCO generating A regulated third Gencos compete in KEPCO manages None. Eligible TPR, Cho,
owned KEPCO 94% of all power transmission and capacity splitinto 6 party access syssem a wholesale power transmisson and customers can buy Gulen and
generates 94% of all and handles distribution, its separate  Gencos, for transmission  pool (one-way distribution, and is €lectricity directly Foss
power. A few IPPs distribution and wholly owned but these are still was introduced to bidding). majority state- from Gencos, but (2007).
supply to KEPCO transmission. A few subsidiaries manage subsidiaries of facilitate trade owned. distribution services
under long-term  IPPs  supply to generation. KEPCO - between generators (billing etc) are till
contract. KEPCO KEPCO under long- privatisation not and large a KEPCO
generating capacity term contract. attempted since  customers, using monopoly.
split into 6 separate KEPCO's monopoly liberalisation was rate of return on
Gencos, but these on non-nuclear suspended in 2004, assets to determine
are still subsidiaries power  generation based on the two- thetransmission fee.

of KEPCO -
privatisation not
attempted since
liberalisation ~ was

suspended in 2004.

abolished in 1999,
and its generation
capacity was split in
2001. These gencos
compete with each
other in a
generation pool.

thirds
recommendation of
a joint study team,
who thought the
benefits of  an
integrated regulated
monopoly
outweighed the
benefits of
competition.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
Malaysa Tenaga is mgority The IPPs signed Tenaga holds a None Described as being None. Plans for a Tenaga holds a None. Rector
state-owned, and long-term contracts monopoly over very limited. power pooling  monopoly over (2005)
owns about 60% of with Tenaga, which transmission  and system were put on transmission  and
generating  assets. were overseen by distribution in al of hold in the wake of  distribution in al of
The IPP sector owns  the government.  Peninsula Malaysia the Cdlifornian  Peninsula Maaysia
40%. Thefirst 5IPP  These included take Two smaller power crisis, but Two smaller
licences (in early or pay provisionsor companies provide there were movesto  companies provide
1990s) went to the fixed capacity  power in Sabah and inject more  power in Sabah and
politically well-  charges, very  Sarawak. competition into the  Sarawak.
connected, and beneficid to the process of bidding
Tenaga became IPPs. Since the for power plant
minority Asian financial construction.
shareholder in al crisis IPPs have
but one of the first signed contracts on
I1PPs. less beneficial
terms.
Mexico Under Article 27 of  In 2006 CFE bought ~ Under Article 27 of None. The system None. IPPs can sell ~ Apparently none. Under Article 27 of  Private generators |ERN, TPR

the Constitution, the
State has exclusive
responsibility ~ for
generating,
transporting,
transforming,
distributing and
supplying electricity
as a public service.
The public
electricity system is
dominated by CFE,
a decentralised
state-owned  entity
that operates most
of the dlectricity
plants, and all of the

26% of its energy

from IPPs. IPP
(small scale
production),

cogeneration,  self-

supply, import and
export are  not
deemed a public
service.

the Constitution, the
State has exclusive

responsibility ~ for
generating,
transporting,
transforming,
distributing and

supplying electricity
as a public service.
The public
electricity system is
dominated by CFE,
a decentralised
state-owned  entity
that operates most
of the electricity
plants, and al of the

operator, the State-
owned National
Energy Control
Centre, is part of
CFE.

only to CFE. In
2002 there was a
proposa by the
Executive to, among
other things, convert
the National Energy
Control Centre into
a decentralised

entity  responsible
for dispatch and
capable of
guaranteeing  non-
discriminatory
access to
distribution

networks. This was
not adopted by

the Constitution, the
State has exclusive
responsibility ~ for
generating,
transporting,
transforming,
distributing and
supplying electricity
as a public service.
The public
electricity system is
dominated by CFE,
a decentralised
state-owned  entity
that operates most
of the electricity
plants, and al of the

transmission  and transmission  and Congress. transmission  and
distribution network distribution network distribution network
jointly with LFC. jointly with LFC. jointly with LFC.

are not alowed to
sl to end users.
End-user prices are
subsidised.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
New Partially privatised 5 companies  Transmission is  Transmission is  Yes (see aso retal  Yes. Transmission is There ae 28 IERN
Zealand produce 95% of the publicly owned, owned and operated competition) publicly owned, distribution
electricity while distribution is by Transpower. while distribution is  companies that sell
generation partially privatised. partially privatised. mainly to retailers.
Retailers include the
big 5 generation
companies, plus at
least 4 others. All
end users can
choose between
retailers.
Peru Partially privatised State-owned Partially privatised Yes. The maority Yes - generators No. The wholesale Partially privatised, Two big private [|ERN
Electroperu SA is of the transmission compete for market relies on mainly private. companies, plus the
the dominant player. system is controlled  customers. bilateral medium or rest operated by the

Other IPPs are
Edegel SAA and
Egenor Duke
Energy

Internacional SAC.
The private sector
produces four-fifths
of the energy and
competes for non-
regulated customers.

by ISA Group.

long-term contracts
for  non-regulated
customers.

State. Eligibility is
setat 1 MW.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition

Philip- Partially privatised State-owned Transmission is Yes. Sateowned No. See also retail No. Wholesale Partially privatised. The implementation  IERN,

pines PSALM took over publicly owned, National competition. prices regulated by Distribution: 17  of retail competition Mira and

operation of while distribution is  Transmission the Energy privately owned and open accesswas  Singson
generation assets of  partialy privatised. Company operates Regulatory companies and 119 tentatively set upon  (2007),
the verticaly the national grid. Commission. IPPs  cooperatives. 1 July 2006, but itis  Philippine
integrated National had long-term  Accounting totally dependent on  Daily
Power Corporation contracts with NPC  separation between the realisation of  Inquirer
when it was broken prior to EPIRA. regulated and non- NPC's generation

up in 2001. These Immediately — after regulated assets for asset privatisation

assets are to be EPIRA, lack of DSOs was plan.

privatised. The contracts may have promulgated in

Electric Power thwarted 2003 and is due for

Industry Reform privatisation. amendment in 2006.

Act of 2001 EPIRA now alows

(EPIRA) states that short-term transition

70% must be sold contracts until one

before open access year dfter open

and retail access. But still a

competition. As of ‘chicken and egg'

May 2008, problem.

privatisation ~ was

still not complete.

Thereare aso IPPs.

Russia System was RAO UESR has RAO UESR issole Not really initially. Not initially Not initially. But Customers were  As at 2008, |IERN
dominated by 70% instelled owner of Federal Vertically (customers  were now a competitive served by regional simplified (from
vertically integrated  capacity. A RAO Grid Company. It integrated RAO  serviced by regional wholesale market monopolies. But by provisions in place March
Unified Energy UESR subsidiary owns about 96% of UESR was sole monopolies). But by accounts for about 2008, competitive for transition of 2006),
System of Russia owns the wholesdle transmission  and owner of Federal 2008, competitive 20% of generation. supply companies consumers fromone RAO
(RAO UESR), 52% market. Mandatory 77% of distribution Grid Company. But supply companies and retail seller to another. UESR
government owned bilateral contracts  systems. since 2006 six and retail competition were in  Extent of real retail  present-
with 10% Gazprom were at government wholesale competition were in place. Supply  competition not ations.
stake. Foreign fixed prices in generation place. companies privately clear. Aiming for
investors have taken  transition to Target companies and 14 owned. full competition (ie
stakes  in the Market Model. territorial phasing out of

wholesale
generation
companies
territorial

generation
companies that were
split off since 2006.

and

generation
companies have
been  split  off,
though RAO UESR
retains
shareholdings  in
these.

regulated prices) at
both wholesale and
retail level by 2011.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
Singa- Generation To curtail market One transmission Yes Yes (see also retail  Yes. Wholesale  SP Services, another  Retail competition TPR
pore dominated by 3 power, the Energy company, SP competition) market run by subsidiary of being introduced in
government-linked Market ~ Authority PowerAssets Ltd, is Energy Market Singapore Power, stages. By mid-
companies. imposed vesting a subsidiary of Company Pty Ltd. administers billing, 2004, the 10000
Temasek announced  contracts in 2004, Singapore Power, a Singapore meter reading and biggest customers
in 2007 that they which oblige Temasek company. electricity pool  customer databases. (75%  of  total
will be divested by generators to introduced in 1998. demand) could buy
2008-09. produce a specified from the wholesale
quantity of pool or from
eectricity and limit retailers. The
prices. Contracts to Energy Market
be rolled back from Authority is
2005. studying how to
retail to households
efficiently.
Chinese TPC is a verticdly IPPs provided TPC is a verticdly None None None TPC is a vertically TPC is a verticaly TPR,
Taipei integrated state- around 16% of integrated state- integrated state-  integrated state-  Wang
owned monopoly, power in 2004, and owned monopoaly, owned monopoly, owned monopoly, (2006)

with monopoly
rights until 2008.
IPPs provided
around 16%  of

power in 2004, and
sdll through power
purchase

agreements to TPC.
TPC privatisation is
on hold indefinitely.

sell through power
purchase
agreementsto TPC.

with monopoly
rights until 2008.
TPC privatisation is
on hold indefinitely.

with monopoly
rights until  2008.
TPC privatisation is
on hold indefinitely.

with monopoly
rights until  2008.
TPC privatisation is
on hold indefinitely.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition
Thailand  As a 2007, State- As at 2007, State- EGAT has a No — EGAT is No. In December In 2000 there were EGAT sells to the None. In 2005 TPR,
owned generator  owned generator  monopoly in verticaly integrated, 2003 the plans to unbundle Metropolitan regulated retail  Greacen
and distributor  and distributor  transmission. but there is  government transmission  and Electricity tariffs were only and
(EGAT) had 56.8% (EGAT) had 56.8% accounting approved the distribution, to Authority (MEA) about 0.6% higher Greacen
of production. Rest of production. Rest Separation. Enhanced  Single create an and the Provincial than marginal cost. (2004),
was from private was from private Buyer model, which  independent Electricity Different categories Sira-
suppliers and suppliers and establishes EGAT regulator and create  Authority (PEA). of customersreceive  soontorn
imports (from  imports. as the sole a wholesale power different degrees of  (2008).
Myanmar, Lao PDR electricity  buyer, pool. Plans were cross-subsidy.
and China). transmitter and thwarted by EGAT
Domestic wholesaler. objections and by
generation was election of Thaksin,
96.4% of domestic which converted
consumption. reform plans into
EGAT was plan to create a

corporatised in June
2005, but a planned
PO was called off.

‘national champion'.
Enhanced single
buyer model looks
like it uses
(retains?) PPAs, but
new capacity
allocation' based on
competitive bidding.
However, no
independent

regulator (cf
Republic of Korea)
so claimed to favour
incumbent.
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Table 6.2 continued: Electricity regulation in APEC economies, 2009 (refor ms since 2004 in italics).
Upstream Upstream Transmission Unbundling Third party access Wholesale pool Downstream Downstream Sour ce*
ownership competition owner ship ownership competition

United Mixed, mostly  IPPs have Mixed, mostly  Transmission Starting from 2000, In 2001 the Mixed, mostly  Starting from 2000, |ERN,

States private. flourished. private. segment is now retail customers in California  Power private. retail customers in  Finance-

undergoing some states have Exchange went out some states have Tech.
unbundling. been given the of business. been given the
Distribution choice of electricity Internet-based B2B choice of electricity
segment is changing  suppliers. This  markets have suppliers.

more slowly.  suggests third party emerged, using a

Companies are  access. pay-as-bid  model

operated on a (essentially bilateral

vertically integrated, contracts).

cost-plus  business

model.

Viet Nam  Stateowned EVN IPPs provide 19% Stateowned EVN No No No State-owned EVN  No EIA
dominates of generating  dominates dominates Country
generation, capacity generation, generation, Analysis
transmission, transmission, transmission, Brief
distribution and distribution and distribution and

sdes of electricity
in  Viet Nam.
Foreign and private
participation has
been permitted since
2002, but lack of a

regulatory  regime
has inhibited
investment.

sdes of dectricity
in  Viet Nam.
Foreign and private
participation has
been permitted since
2002, but lack of a

regulatory  regime
has inhibited
investment.

sales of electricity
in Viet Nam.
Foreign and private
participation has
been permitted since
2002, but lack of a

regulatory  regime
has inhibited
investment.

* |ERN is the International Energy Regulation Network website (http://www.iern.net/portal/page/portal/IERN_HOME/IERN_ARCHIV/Country Factsheets). APEC IAP is
the APEC Individual Action Plan website (http://www.apec-iap.org/). EIA Country Analysis Briefs come from the US Energy Information Administration website
(http://www.eia.doe.gov/emeu/cabs/contents.html). TPR isthe Trade Policy Reviews of the WTO (http://www.wto.org/english/tratop_e/tpr_e/tpr_e.htm).
Sources: See last column.
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Table 6.3: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply
Australia  Private Many private  Private Many major gas Nationd Gas Code Some  companies Private Most States and IERN
companies involved pipeline companies regulates the gas vertically integrated Territories
in exploration and distribution and in this way, but committed to
production. transmission access some Separate implement full retail
regime. retailers. competition. Actual
eligibility  varies.
Key reform dates
are 1999 for NSW
(partial) and SA,
2002 for NSW,
ACT and Vic.
Canada Private At least 4 big Partidly privatised Yes. Privately  Regulated third Yes (according to Private Yes - fully IERN,
companies owned TransCanada  party access OECD). Natural gas liberalised since OECD
Pipelines is the (according to distribution 1987. regulatory
largest operator OECD). companies have scorecard.
been given franchise
aeas to serve
customers
(generally by loca
municipalities).
Chile Partially privatised State-owned ENAP  Transmission Mostly.  GASCO  Unclear. Apparently not. Distributors are two  More than one |ERN,
is the main licensee  partialy privatised (LNG owner) has GASCO distribution Galetovic
for exploration and and distribution part ownership in subsidiaries  plus  company, but and de
production.  LNG fully privatised. one of 2 two other private unclear whether  Mello
termina is owned transmission companies there is competition  (2005).

by GASCO. Chile
heavily  dependent
on imports from
Argentina. Only one
of four digoint
markets (the
Magellan market) is
supplied in part by
ENAP.

pipelines to central
area  ENAP owns
the pipeline from its
production fields to
the Magellan basin.
Other pipelines
owned by third
parties or end user
(Methanex, a
methanol  producer
in the Magellan
region).

or whether these are
regional
monopolies. OECD
describes the natural
gas maket as a
monopoly. Little
prospect for sources
other than
Argentina, and it
has cut supplies at
various times.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply
China Dominated by the 3 CNPC dominates in  One West to East One West to East Probably not. There  Apparently. In  Most distribution Up until 2005, the TPR,
large  state-owned gas production and pipeline became pipeline became isno specific law to 2002, the city gas companies owned price was tightly Higashi
oil and gas holding sales, with 75.6% operationa in 2004, operational in 2004, regulate the natural  business was and managed by controlled, and not (2009)

companies - CNPC,

Sinopec and
CNOOC. All 3 have
numerous local

subsidiaries, which
are listed on stock
exchanges. CNPC
and Sinopec are
vertically integrated
but their mandates
are geographically
separated.

market share in
2006. LNG imports
began in  2006.
CNPC aso involved
in LNG imports.
CNOOC  provides
offshore gas by
pipeline to Hong
Kong, China and
Shanghai, and is the
leading player in
LNG. Some small

size producers
becoming  active,
mainly private or
owned by loca
governments, to
supply local
markets.

and another has

been approved.
CNPC now owns
about 80%  of

pipeline network.

and another has

been approved.
CNPC now owns
about 80%  of

pipeline network.

gas industry. The
existing legislation
on pipelines
concerns safety.
Nevertheless, with
growing

interconnectedness,
sharing of pipeline
capacity apparently
occurs.

opened to private

and foreign
companies, and
more than 60
companies are now
distributing in
severd cities.

local governments.

Natural gas
delivered to some
major industrial

users directly by
producers. In 2002,
the city gas business
was opened to
private and foreign
companies, and
more than 60
companies are now
distributing in
severa cities. LNG
receiving terminals
owned by joint
ventures of local
governments,  has
users and importing
companies such as
CNOOC and
CNPC.

linked to production
costs. This distorted
use. In August 2007,
the government
issued a directive on
which activities can
use natural gas.
Household fuel and

combined cycle
seems  preferred,
while its use to

produce methanol is
forbidden. Snce
2005, controlled
prices are adjusted
annually in
accordance with the
price of other fuels,
and producers can
increase prices up
to a limit, usually of
8%.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply

Hong Town gas is Excluding natura HKCG owns the No. No. Common  No. Town gas is Excluding naturad APEC IAP

Kong, distributed by gas, HKCG had pipes that service carrier  provisions distributed by gas, HKCG had and other

China HKCG. LPG is about 80% of the mosthouseholds. investigated in late HKCG. LPG is about 80% of the documents,
supplied by six oil market in the mid 1990s but there supplied by six oil market in the mid CLP
companies. Natural  2000s. were deemed to be companies. Natura  2000s. documents
gas is supplied by too few gas sources gas is supplied by available
pipe from the South to make this pipe from the South from web.
China Sea and used worthwhile. China Sea and used
solely by CLP for solely by CLP for
power  generation. power generation.

CLP plans for an
LNG terminal
recently  scrapped
after HK and
Chinese
governments signed
MOU renewing 20
year supply
agreements for
natural gas and
electricity.

Indonesia Prior to 2001, PT Petamina and PT PGN has 87% Apparently. Yes. Gas Apparently not. PT PGN has 87% PT PGN has 87% EIA
Pertamina was both  six major  share of transmission share of share of  Country
the oil and gas internationa transmission contracts are long- transmission transmission Analysis
company and companiesdominate business and 93% term, with minimum business and 93% business and 93% Briefs, PT
regulator. Under the the natura gas share of ship-or-pay share of share of PGN
2001 deregulation industry. According distribution. It is volumes, with distribution. It is distribution. It is documents.
and reform, to EIA, the six 55%  government tariffs in  USD. 55%  government 55%  government
upstream regulation majors had about owned. Listed on Access regulated by owned. owned. 98.7% of its
is now under BP 80% market sharein the Stock Exchange. BPH Migas customers are
Migas. PT  the mid 2000s. Just (downstream industrial.

Pertamina is now over 50% of gas regulatory agency).

limited ligbility and
100% government
owned.

was exported in the
mid 2000s, but this
is shrinking.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply
Japan Partly privatised. Domestic Partly privatised. No. The three Yes Regulatedthird No. Partly privatised. Most imports go to  IERN
production largest gas paty access for power generation or
negligible — 97% of companies own and  large volume supply petrochemical
demand met by operate their  since 1999. feedstock - only
LNG imports. Most transmission  and about 13 to
import contracts in distribution domestic
1980-90s were networks under a consumption.
long-term, tied to regulated third party Private companies
price of crude oil access for large have 97% of the
and not flexible. volume supply since market.  Eligibility
From 2001 the three 1999. levels were at 0.5
major verticaly Mcm by 2004,
integrated  private lowered to 0.1 Mcm
companies (Tokyo by 2007. The price
Gas, Osaka Gas and for non-eligible
Toho Gas) started to customers is
sign or renew on regulated.
more flexible terms.

Korea KOGAS isthemain Not much. In 2005 KOGAS operates 3 No KOGAS has a KOGAS isthe sole Partly privatised. KOGAS is the sole TPR, EIA
importer and POSCO and LNG import monopoly over distributor to private distributor to private  Country
distributor of natural  Mitsubishi started a terminals as well as wholesale trade, city gas companies city gas companies Anaysis
gas and the largest fourth LNG import the pipeline system. transmission and that have territorial that have territorial  Briefs.

purchaser of LNG

in the  world.
KOGAS is 27%
owned by
government, 25%
owned by (majority
govt owned)
KEPCO, and the
rest split among
loca govt and
institutional

investors. State-
owned KNOC is
involved in
domestic

production, but this
isasmall fraction of
consumption.

terminal, with about
7% of total import

capacity.

In 2005, POSCO
and Mitsubishi
started a fourth
LNG import
terminal, with about
7% of total import
capacity.

wholesale
distribution.

monopolies and
supply retail users
through their
distribution
pipelines.

monopolies and

supply retail users
through their
distribution

pipelines.

Wholesae gas
tariffs must be
approved by

MOCIE, and retail
gas prices by local
governments.
Essentially rate of
return regulation.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics)
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply

Malaysa  Wholly state-owned No. Through its listed No No Yes. GasMalaysiaissole No EIA
Petronas has a subsidiary, Petronas provider of gas to Country
monopoly on al Gas Bhd, Petronas non-power sector. It Analysis
upstream natural gas has since 1984 been is 55% owned by Briefs,
developments. It implementing  the MMC, 25% Tokyo MMC
aso plays a leading three-phase Gas - Mitsui website.
role in downstream Peninsular Gas Holdings, and 20%
activities and LNG Utilisation  (PGU) Petronas Gas.
trade. Most natural project. The entire
gas production PGU system now
occurs from spans over 1,700km,
production  sharing comprising ~ main
contracts  operated gas  transmission
by foreign pipelines,  supply
companies in pipelines and
conjunction  with laterals. Also
Petronas. planning a Sabah-

Sarawak pipeline.

Mexico Partially privatised. No. However, as a¢ Partly  privatised. No. However, Yes. No. But ERC Partly privatised. Yes. The market is |ERN,
Government-owned mid 2007, the The Mexican  transmission, controls prices when fully opened since TPR.
PEMEX is licensed  Regulatory natural gas transport ~ storage and DSOs  act as 1995. End-user
for production and Commission for system is composed distribution  rates supplier in their prices are market-
first hand saleof gas  Energy had granted of different and quality of licensed area. Also, based. ERC controls
on the wholesde private consortia,  unconnected services are vertical  separation PEMEX's first hand
market, while with domestic and pipelines operated regulated by the (corporate sales prices as well
import, export and foreign by different TSOs ERC. unbundling) is as when DSOs act
commercialisation participation, 22 under a third party required one step as supplier in their
have been permits for access regime. The back - between licensed area.
liberalised and no  distribution, 5 main pipeline is run distribution and
authorisation is storage permits and by PEMEX. Several transmission

required.

21 transport permits
for serving the
public.

local DSOs operate
the distribution
pipelines under a
regulated
TPA/negotiated
TPA.

activities when the
two systems are
integrated.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply
New Privatised. 81% of natural gas Mainly private.  Mostly. Yes. A regulated Partly. 4 Partly privatised. 9 gas retalers. |ERN
Zealand production comes NGC has one main TPA regime has distributors,  with Domestic prices are
from 2 fields- Maui  network in  the been in place for the  NGC/Vector the regulated by the
(Shell, OMV Nz North Isand - NGC Maui pipeline since main player. 9 gas Ministry of
Ltd and Todd has been acquired 2005. The retallers, including Economic
Petroleum) and by Vector, which is NGC/Vector NGC/Vector,  but Development.
Kapuni (Shell, Todd majority private pipeline had open aso other players
Petroleum). Therest owned. The Maui access arrangements  not  involved  in
comes from a pipeline is owned before this. distribution.
number of fields. by a subsidiary of
the Maui fied
owners. Other
pipelines are
privately owned.
Peru Four man areas Yes. One transmission Yes. Yes. No. A company majority  No IERN
being exploited by pipeline  operated owned by Suez
domestic and under a regulated Group is the
foreign private TPA regime by a licensee distributor
companies. Also an consortium led by supplying Lima.
LNG gas export Techint based in Other major cities
terminal operated by Argentina. yet to be connected.
a consortium led by
Hunt Oil.
Philip- Small but rapidly No. Imports under No. No. NA NA NA IERN
pines growing sector. 3  consideration.

main areas of gas
associated with oil.
Main one is
offshore. Domestic
production used for
power generation.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).
Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply

Russia Gazprom isthe 38%  Not much. Gazprom  controls  No. No. Gazprom has the Gazprom. No IERN

government-owned the pipeline duty to supply gas

natural gas network. to the domestic

monopolist that market at

dominates the government-

sector. It accounts regulated prices.

for 90% of

production  (2006).

Three other private

companies expected

to be major

contributors in the

future.
Singa- Partially privatised.  Duopoly. Government-owned  Yes. Yes. The Gas Code No. SembGas, Gas Threeplayers. TPR
pore After 2002 reforms, Power Gas is of 2005 details the Supply and City

two companies
import gas:
SembGas and Gas
Supply, the latter
being a wholly
owned subsidiary of
government-owned
Temasek Holdings.
Senoko Power
(owned by
Temasek) also
imports, but solely
for its own power
generation.

involved only in the
transport of gas. It
remains the only
licensed gas
transporter and gas
system operator.

terms and
conditions for gas
transportation on an
equitable and non-
discriminatory
basis.

Gas (dlso a wholly
owned subsidiary of
Temasek) are
involved in gas
retailing. City Gas
aso  manufactures
gas.
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).

Chinese
Taipei

Thailand

Upstream
ownership

Natural gas is
supplied mainly by
the state-owned
CPC. It is the sole
provider of gas,
wholesale and
transportation

services to local

distribution
companies, power
generators and

industria firms.
There are private
LNG terminals.
Chevron Texaco is
the largest natural
gas producer, with
about 2/3 of
production.  Three
other companies
aso produce.
PTTEP has about
28% of market. It is
asubsidiary of PTT,
the partly privatised
oil giant.

Upstream
competition

No. But wholesale
prices are set by a
Natural Gas Pricing
Formula based on
full cost recovery
principle.

Yes.

Transmission
owner ship

Natural gas is
supplied mainly by
the state-owned
CPC. It is the sole
provider of gas,
wholesale and
transportation

services to local

distribution
companies, power
generators and

industrial firms.
There are private
LNG terminals.

PTT Pipeline Co,
100% owned by
PTT, which is just
over 50%
government owned.

Unbundling of
transmission and

No.

Yes.

Third party access

No.

Yes. Unclear when No.

this came into force,
but may have been
after 2004.

Unbundling of
distribution and

Downstream
ownership

Loca  distribution
companies.

Only one
distribution licence
had been issued to
PTT by the newly
formed Energy
Regulatory
Commission in
2009.

Downstream
competition

No. But retail gas
prices ae dso
regulated by the
ministry and local
government,  also
based on the full
cost recovery
principle.

No

Sour ce*

TPR

TPR, ERC
website,
Dept of
Mineral
Resources
website,
Skeer
(2004).
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Table 6.3 continued: Gasregulation in APEC economies, 2009 (reforms since 2004 in italics).

Upstream Upstream Transmission Unbundling of Third party access Unbundling of Downstream Downstream Sour ce*
ownership competition owner ship transmission and distribution and ownership competition
production supply

United More than 500 Yes Competition Yes. Regulated TPA. Yes Since the late 1980s  Only about 50% of IERN

States natural gas encouraged by public utility states have actively
processing  plants. FERC letting commissions have pursued
Following reform in pipelines unbundle encouraged  local  deregulation of gas
1990s, the their gathering, gas distribution  distribution.  One
companies owning transportation  and companies to problem is specia
these shifted from storage services - unbundle their  obligations  (e.g.,
primarily oil/gas can price these services and alow USOs).
producers to separately.  FERC customers to choose
'midstream'’ aso revised their gas supplier.
companies, which transportation  rate
now dominate. structures.

Viet Nam  State-owned No Presumably No No No Presumably No EIA
Petrovietnam Petrovietnam Petrovietnam Country
dominates the Analysis
natural gas sector. It Brief.

has foreign partners
such as BP,
Chevron, Petronas
etc in production
and development.
Most gas is sent
directly to industrial
and power sector
end users, such as
the Phu My power
complex.

* |ERN is the International Energy Regulation Network website (http://www.iern.net/portal/page/portal/IERN_HOME/IERN_ARCHIV/Country Factsheets). APEC IAP is
the APEC Individual Action Plan website (http://www.apec-iap.org/). EIA Country Analysis Briefs come from the US Energy Information Administration website
(http://www.eia.doe.gov/emeu/cabs/contents.html). TPR isthe Trade Policy Reviews of the WTO (http://www.wto.org/english/tratop_e/tpr_e/tpr_e.htm).

Sources: See last column.
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Table 6.4: Economic and technological data for electricity, OECD economies, 1990-2008.

Variable Variable name Number of Mean Standard Minimum Maximum
observations deviation
Electricity end-user pricetoindustry, net of taxes, USD PPP/kWh entpr 349 0.067587 0.028455 0.016 0.187
GDP, PPP (current international $, trillions) gdp_ppp_s 399 1.190218 2.09913 0.046 14.204
Nuclear sharein gross production (ratio) nucshr 399 0.189979 0.2158379 0 0.783681
Hydro sharein gross production (ratio) hydroshr 399 0.2009344 0.2536616 0.0003546 0.9962215
Urban share of population (%) urban 399 75.3015 10.94613 47.9 97.4
Utilisation rate = gross production (GWh)/net capacity (MWe) eutil 374 4.428908 0.562455 2.715238 5.852232
Deviation of reserve margin from optimal = abg[(capacity — peak)/peak — 0.15] eres 332 0.304555 0.1984277 0.0004457 0.9926048
Nuclear sharein capacity (ratio) nuccapshr 374 0.1209503 0.1447605 0 0.5509456
Hydro sharein capacity (ratio) hydcapshr 374 0.2659052 0.2393256 0.0006915 0.9907865
Coal sharein capacity (ratio) coal capshr 332 0.1543606 0.1766962 0 0.6428536
Sources: Seetext.
Table 6.5: Economic and technological data for gas, OECD economies, 1990-2008.
Variable name Number of Mean Standard Minimum Maximum
observations deviation

Gasend-user pricetoindustry, net of taxes, USD PPP/10e+7kcal gntpr 260 203.2362 118.1389 74.21 644.418
GDP, PPP (current international $, billions) gdp_ppp 399 1190.218 2099.13 46 14204
Pipeline length (,000km) gpipe_s 399 29.32738 87.17871 0 548.665
Urban share of population (%) urban 399 75.3015 10.94613 47.9 97.4
Utilisation rate = gas consumption (million m®/pipelinelength (kms) gutil 391 6.013908 8.047427 0.023514 47.62
Gas sharein dectricity generation capacity (ratio) gascapshr 327 0.1019645 0.1029867 0 0.5691414

Sources: See text.
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Table 6.6: Policy data for electricity and gas, OECD economies, 1990-2008.
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Table 6.7: Simple correlations between policy and performancein electricity.

Per formance measur es
Policy variables entpr eutil eres
etpa -0.09 0.05 -0.16
ewpp -0.06 -0.03 -0.04
eunb -0.04 0.06 -0.17
eown 0.05 0.02 -0.14

Source; Own calculations.

Table 6.8: Simple correlations between policy and performancein gas.

Per for mance measures

Policy variables gntpr gutil
gtpa 0.20 -0.05
gretc 0.20 0.20
gent -0.40 -0.28
gunb_p -0.06 -0.29
gunb_t 0.16 -0.18
gown -0.26 0.22

Source; Own calculations.
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Table 6.9: Results of random effects panel regression for electricity prices.*
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Dependent variable
Constant

Third party access (etpa)

Wholesale price pool (ewpp)
Unbundling (eunb)

Private owner ship (eown)

Hydro sharein generation (hydroshr)
Nuclear sharein generation (nucshr)
Urbanisation (urban)

GDP in PPP (gdp_ppp_9)
Timetrend

Number of observations

Number of time periods

Number of OECD economies

Wald test that coefficients not significantly different from zero

Breusch-Pagan chi-squared test that random effects equal zero

Hausman test of no differ ence between random and fixed effects estimates

Industry price
0.1571
[0.000]
-0.0032
[0.270]
-0.0049
[0.072]
-0.0075
[0.008]
0.0039
[0.011]
-0.0276
[0.047]
-0.0033
[0.847]
-0.0013
[0.000]
0.0010
[0.352]
0.0018
[0.000]

100.06
[0.000]
838.65
[0.000]
434
[0.888]

* Numbers in parentheses after the coefficient estimates are Prob>1zl.

Numbers in parentheses after the Wald, Breusch-Pagan and Hausman tests are Prob>chi?.
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Table 6.10: Results of random effects panel regression for electricity efficiency.*

Dependent variable Utilisation rate Reserve margin deviation
Constant 3.9804 0.5256
[0.000] [0.034]
Third party access (etpa) -0.0638 -0.0023
[0.289] [0.919]
Unbundling (eunb) 0.0944 -0.0317
[0.117] [0.152]
Private owner ship (eown) 0.0077 -0.0019
[0.780] [0.871]
Hydro sharein capacity (hydcapshr) 0.6381 -0.0126
[0.152] [0.939]
Nuclear sharein capacity (nuccapshr) 2.3007 -0.2038
[0.003] [0.481]
Coal sharein capacity (coalcapshr) 0.4208 -0.0126
[0.284] [0.939]
Urbanisation (urban) -0.0028 -0.0031
[0.760] [0.355]
Timetrend 0.0133 0.0036
[0.014] [0.078]
Number of observations 330 302
Number of time periods 19 19
Number of OECD economies 21 21
Wald test that coefficients not significantly different from zero 24.30 6.46
[0.002] [0.596]
Breusch-Pagan chi-squared test that random effects equal zero 811.45 869.64
[0.000] [0.000]
Hausman test of no difference between random and fixed effects 17.49 6.90
estimates
[0.025] [0.547]

* Numbers in parentheses after the coefficient estimates are Prob>Izl. Numbers in parentheses after the Wald,
Breusch-Pagan and Hausman tests are Prob>chi?.
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Table 6.11; Results of random effects panel regression for gasprices.*
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Dependent variable

Industry price

Constant 320.5354
[0.000]
Third party access (gtpa) -4.75449
[0.682]
Retail competition (gretc) -30.4460
[0.026]
Absence of entry restrictions (gent) 13.3761
[0.474]
Unbundling of gas production/import (gunb_p) -47.5065
[0.002]
Unbundling of gas supply (gunb_t) 3.8747
[0.780]
Private owner ship (gown) -2.9226
[0.595]
Pipeline length (gpipe_s) -0.3071
[0.078]
Urbanisation (urban) -1.7877
[0.124]
GDP in PPP (gdp_ppp) 0.0183
[0.018]
Time -11.9693
[0.000]
Time squared 1.4067
[0.000]
Number of observations 256
Number of time periods 19
Number of OECD economies 21
Wald test that coefficients not significantly different from zero 531.42
[0.000]
Breusch-Pagan chi-squared test that random effects equal zero 63.95
[0.000]
Hausman test of no difference between random and fixed effects estimates 40.10
[0.000]

* Numbers in parentheses after the coefficient estimates are Prob>Izl. Numbers in parentheses after the Wald,

Breusch-Pagan and Hausman tests are Prob>chi?.
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Table 6.12: Results of random effects panel regression for gas efficiency.*

Dependent variable Pipeline utilisation rate
Constant 15.8143
[0.080]
Third party access (gtpa) -1.1931
[0.046]
Retail competition (gretc) 1.4587
[0.015]
Absence of entry restrictions (gent) 0.6199
[0.427]
Unbundling of gas production/import (gunb_p) -0.7744
[0.319]
Unbundling of gas supply (gunb_t) -0.7000
[0.271]
Private owner ship (gown) 1.4720
[0.000]
Gassharein eectricity capacity (gascapshr) 2.2703
[0.444]
Urbanisation (urban) -0.1827
[0.132]
Time 0.0089
[0.872]
Number of observations 315
Number of time periods 19
Number of OECD economies 21
Wald test that coefficients not significantly different from zero 49.31
[0.000]
Breusch-Pagan chi-squared test that random effects equal zero 1320.69
[0.000]
Hausman test of no difference between random and fixed effects estimates 43.26
[0.000]

* Numbers in parentheses after the coefficient estimates are Prob>Izl. Numbers in parentheses after the Wald,
Breusch-Pagan and Hausman tests are Prob>chi?.



Chapter 7

QUANTIFYING THE IMPACTS OF STRUCTURAL REFORMSIN
TELECOMMUNICATIONS MARKETSIN APEC ECONOMIES

Roy Chun Lee', John Ure and Hsin Chin Lee

e All APEC member economies have implemented a market liberalisation policy in the
telecommunications sector for over a decade: reforms are important, principally
because of the network effects.

e Competition has produced benefits in terms of lower prices, innovation in networks
and services (economic growth) and in the efficiency of the use of spectrum.

e For some APEC members, the availability of telecommunications network
infrastructure to all citizens remains an issue, and a universal service regime is a
valuable part of areform program.

7.1INTRODUCTION

The telecommunications sector stands out from all other networked industries for two
reasons. Firstly, it is a mode of communications and therefore enters into every activity:
cultural, which is a sensitive area that inevitably raises issues of morality, privacy, security
etc.; economic, which involves wealth-generating activities; social, which has direct welfare
implications; scientific and technological, which involves innovations that disrupt the
existing status quo; and political, because better communications open the door to
information and empowerment. No other networked industry can claim such ubiquitous
influence over people slives and livelihoods.

Secondly, no other networked industries, for example banks or airlines, have been subject to
such transformative technological developments as telecommunications. When analogue
networks gave way to digital networks in the 1980s, the beginnings of convergence between
telecommunications and information technology (IT; computers) began. When Internet
Protocol (1P) came along in the 1990s, convergence between telecommunications and web-
based media services (TV, video, web downloads, etc.) began. When mobile cellular phones
spread, especially pre-paid in low income societies, telecommunications became globally
ubiquitous for the first time. When broadband came aong in the 2000s convergence was
raised to a higher level as networks grew in bandwidth capacity (higher speeds) and the
phenomenon of social networking began. When smart phones, and especially Apple’ siPhone,
came along, convergence over mobile devices began, offering low-income societies their first
real chance of widespread broadband access to the Internet. And the Internet itself offers a
means to bypass many of the traditional revenue gateways of carriers and service providers,
causing amajor transformation of the business models that drive and sustain the industry.

! Associate Research Fellow, Taiwan WTO Center, CIER (roy.lee@cier.edu.tw).
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At the same time the sector has been highly regulated, because of the risks of significant
barriers to entry and the consequences for competition of network externalities. Those
regulatory systems are being reformed, and the primary objectives of this chapter are to
quantify the benefits of telecommunications structural reform and to review the impact of
telecommunications reforms on performance in APEC member economies. This requires an
assessment of the current state of policy.

In a liberalised telecommunications market where entry restrictions are removed, new
entrants often face a situation where a vertically integrated incumbent controls a ubiquitous
network infrastructure. In addition, the incumbent often enjoys a significantly larger
subscription base. Both network coverage and subscription lead to market dominance.

In generic competition policy, dominance itself is not of policy concern, as long as the
potential threat of competition is able to discipline the dominant operator. Nevertheless, for
the telecommunications sector, though entry restrictions are removed in light of market
liberalisation, economies of scale and high sunk costs in the telecommunications networks, in
particular in the local access network (in other words, the ‘last mile’), create high entry
barriers.

While sunk costs make potential entrants more sensitive to the level of post-entry profitability
than the incumbent, economies of scale inherent in pre-established switching facilities enable
the incumbent to take advantage of the low marginal cost to further degrade the prospect for
post-entry profitability through strategies such as posing a high likelihood of price wars post-
entry (Armstrong et al. 1995).

But potentia entrants wishing to self-supply network infrastructure also face a more stringent
environment. The pre-existing monopoly status enables the incumbent to establish an
ubiquitous network infrastructure with ease. For most economies, the universal network
coverage has often been funded through cross-subsidisation or direct public budget
expenditure. Also, incumbents in most APEC economies were once part of the government
and thus had little difficulty in obtaining right-of-way for infrastructure deployment. In a
competitive context, not only does the technical issue of right-of-way become increasingly
difficult for new private entrants to acquire but the removal of cross-subsidies and lack of
market share often increases their hurdlesin network construction.

For these reasons, even if facility based entry is allowed at the policy level —and in practice
new entrants are willing to do so — entry is unlikely to reach a scale necessary to produce
effective competition (Hausman & Sidak 1999). Regulation cannot change the commercial
costs of network deployment but it can facilitate entry by enhancing the certainty of post-
entry business viability and by providing a safeguard against the potential anti-competitive
conduct of the incumbent.

Network externalities represent another impediment to entry. One of the major effects of
network externalities is that networks with a larger subscriber size are more attractive to
potential subscribers than smaller ones. This peculiar feature creates a constant competitive
advantage for existing networks with an established subscriber base when different networks
are not interconnected. Further, in a competitive environment both the incumbent and the
new entrant have the incentive to interconnect. As failing to provide any-to-any connectivity
might deter potential subscribers, the incumbent operator is still in a position to undermine a
new entrant by setting high interconnection charges. Commercially agreed interconnection
charges between networks of equal size are also likely to be above cost, due to the
termination monopoly issue.
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Section 7.2 reviews the state of play of the telecommunications sector in the APEC region,
including some indicators of performance. The next step is to identify the key features of the
regulatory regime. These regulatory features are then related to performance, both at the
sectoral level and at the economy level.

7.2STATE OF PLAY INTHE APEC TELECOMMUNICATIONS SECTOR
7.2.1 Overview

Raw data used throughout this report is supplied mainly by the ITU Telecom Database.
Although every effort has been made to ensure that the data is up-to-date, the researchers
understand that information for some member economies has not been updated. Given the
speed of information and communications technology (ICT) development, some assessments
made in this report might underestimate actual situations in some economies, especialy in the
broadband, Internet and mobile sectors. This nonetheless does not affect the report’ s ability to
reflect the overall and general trend of development and performance in the region.

The accessibility of telecommunications infrastructure in APEC economies has improved
significantly in recent years. The most remarkable development is the enormous expansion in
mobile and Internet accessibility, particularly in economies with low penetration rates in the
past. Table 7.1 reports a series of indicators.

In 2008 the average penetration for fixed-line PSTN network per 100 inhabitants in the
APEC region exceeded 30%, which is well above the world average of 19%. Mobile
penetration exceeded 90%, which is again significantly higher than the world average of 60%.

Table 7.1: Key telecommunicationsindicators of APEC member economies.

Main telephone| Mobile phone Fixed
APEC member Popu[ation GDP capita . Iines_/lOO supscripers/lOO broqdband
(millions) (million; 2008) | inhabitants inhabitants |subscribers/100
inhabitants
Australia 21.07 46,824.1 44.46 105.00 24.4
Brunei Darussalam 0.39 37,053 19.53 95.85 3.56
Canada 33.26 45,085.3 54.87 66.42 29.6
Chile 16.80 10,117 20.99 88.05 8.49
China 1337.41 3,259.46 25.48 47.95 6.23
Hong Kong, China 6.98 30,725.9 58.72 165.9 28.1
Indonesia 227.35 2,238.93 13.36 61.83 0.18
Japan 127.29 4,910.69 38.04 86.73 23.7
Korea 48.15 38,457.2 44.29 94.71 32.1
Malaysia 27.01 8,118.21 15.89 102.6 4.93
Mexico 108.56 10,199.6 19.04 69.37 7.00
New Zealand 4.23 30,030.1 41.37 109.2 21.6
Papua New Guinea 6.58 1,306.01 0.912 9.123 0.00
Peru 28.84 4,447.81 9.981 72.66 2.52
Philippines 90.35 1,845.17 4512 75.39 1.16
Russia 141.39 11,806.9 31.75 141.1 6.56
Singapore 4.62 38,972.1 40.24 138.1 21.7
Chinese Taipei 23.04 1,6987.9 61.96 110.3 21.8
Thailand 67.39 4,116.32 10.42 92.01 141
United States 311.67 47,439.9 49.62 86.79 235
Viet Nam 87.10 1,042.39 33.98 80.37 2.35
APEC average — 18,808.8 30.45 90.45 12.9

Source: ITU, 2009b; IMF, 2009.
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Broadband is another area of growth: the fixed broadband subscription rate is aso
significantly higher than the rest of world.

Figure 7.1 presents the more specific relationship between total teledensity and the broadband
penetration with GDP per capita of APEC economies as at 2008. Total teledensity is
calculated by adding fixed telephone lines penetration rate and mobile penetration rate.
Penetration rate used throughout this chapter, unless specified otherwise, refers to subscribers
per 100 inhabitants as defined in 1TU.?
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Figure7.1: Teledensity, broadband penetration and GDP per capita asat 2008. (Source: | TU 2009b)

As arule of thumb, APEC economies with higher income levels and teledensity tend to have
a better broadband penetration rate, reliability underpinned by market demand and the
availability of telecommunications infrastructure. Nonetheless, economies with relatively
limited telecommuni cations resources are also catching up rapidly in terms of next generation
broadband infrastructure development. Hong Kong, China; Korea; and Chinese Taipel are not
only regional but also world leaders in broadband performance, and China; Chile; Malaysia;
and Mexico are aso performing well. Several factors might contribute to this outcome.
Firstly, developed economies usually have a higher market demand for communications
services. Secondly, lack of financial as well as technical support might result in delaying
infrastructure developments in developing economies. Finaly, the lacking of a predictable
policy/regulatory environment affects investments in the telecommunications sector. The
third factor underpins the importance of structural reform efforts.

7.2.2 Performance of the fixed-line telecommunications networ k

Although communications traffic has been shifting from voice to data and the fibre-optical
network is phasing in as the broadband Next Generation Networks (NGN), traditional fixed-
line Public Switched Telephone Network (PSTN) networks remain one of the most essential
telecommunications infrastructures for the majority of APEC economies for the foreseeable

2 For detailed discussions on the definition of telecommunications statistics, see ITU 2009, Technical Notes on
World Telecom/ICT Indicators, available at http://www.itu.int/ITU-D/ICTEY E/IndicatorsWTI_Technotes.
pdf (23 Octaber 2009).
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future. The performance of fixed-line telecommunications network development, measured in
penetration rate (accessibility) and price (affordability), affects not only the provision of
traditional voice services such as local and long distance telephony but also other value-
added services it supports.

With the advancement of broadband technologies such as Digital Subscribers Line (DSL) that
have evolved based on PSTN configurations, the fixed-line telecommunications network
plays a central role in the building of broadband infrastructure. Thisis equally relevant in the
deployment of NGN. Despite the fact that the fibre-optical based and Internet-Protocol (1P)
switched NGN is technologically different from the traditional PSTN, the diffusion of the
latter requires the sharing of many critical network as well as ICT elements, including
conduits, power supply units and users’ information, with the existing telecommunications
network.

Significant variations in access to fixed-line infrastructure still exist across the APEC region
on a per capita basis. Performance in fixed-line telecommunications network accessibility
among APEC economies is in general a function of the level of economic development
(Figure 7.2). Accessibility conditions in some economies, in particular China; the Russian
Federation; and Viet Nam, have been significantly improved over the last decade, and the gap
in accessibility between devel oping and developed economiesis rapidly reducing.

70
60 BCT

CDA

fixed-line subscribers per 100
inhabitants

0 10,000 20,000 30,000 40,000 50,000

GDP per capita (USD)
Figure 7.2 APEC economies fixed-line penetration ratein 2008. (Source: | TU 2009b)

Figure 7.3 demonstrates the change of fixed-line accessibility in the APEC region between
2002 and 2008. Fixed-line networks in most developed APEC economies have reached
saturation point. Competition from alternative networks — notably mobile
telecommunications services and NGN — means the fixed-line penetration rate in many
economies is actualy declining rapidly. The penetration rate in Japan, for example, has
reduced 28.6% between 2002 and 2008 and a 17.8% reduction is aso recorded for the USA.
A remarkable performance in Viet Nam is recorded where network penetration grew from a
modest 5% to 34% over the review period, reaching close to the level of Japan.

The fixed-line penetration performance is most likely the result of technological advancement,
competition and structural reform. For economies with declining fixed-line penetration, the
likely explanations include the liberalisation of the mobile sector, the cost and technological
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Figure 7.3: Comparison of fixed-line penetration rates between 2002 and 2008. (Source: | TU 2009b)

advantages of mobile network deployment, and in particular the devel opment of fixed-mobile
convergence (FMC). These developments underpin the shifting of consumers from traditional
fixed-line subscription to mobile services. This development will be further analysed in the
next section. The effect of cross-network competition is most evident in economies already
enjoying a high level of fixed-line penetration.

Structural reform, at the same time, underpins the remarkable growth rate in developing
economies. As already mentioned, penetration in Viet Nam grew rapidly over the last 6 years.
This is aso the period when Viet Nam was negotiating with trading partners for its WTO
membership and had hence introduced substantial structural reform initiatives in light of its
WTO accession process in both market access liberalisation and regulatory reform as set out
in the case study focusing on telecommunications in Viet Nam. Viet Nam officially joined
the WTO in 2008.

The most critical policy issue with fixed-line accessibility is perhaps the uneven distribution
of infrastructure resources between urban and rural areas. In most circumstances,
development is centred on metropolitan areas with a significantly higher than average
penetration rate (World Bank 2003). PECC (2005) reports that Indonesia’s fixed-line
penetration rate was only 3 per 100 inhabitants at the end of 2001; but the penetration rate in
the capital (also largest) city Jakarta is around 8.7 times higher than the national average,
reaching 26 phone lines per 100 inhabitants. Several policy considerations are required to
tackle the issue, the centrepiece of which is a well defined and effectively implemented
universal service regime to bring forth a more balanced distribution of telecommunications
infrastructure resources.

7.2.3 Performancein the mobile sector

The APEC region leads the world in mobile sector performance. Contributing factors include
relatively low network deployment costs, less policy constraints, high market demand and an
increasing variety of services (ITU 2006). With the launch of the 3G mobile service that
promises an access speed of up to 3 Mbps, mobile services are fast shifting from voice to
Internet access and multimedia applications.

Unlike fixed-line networks, the relationship between economic development and network
accessibility performance in mobile network is less apparent. As shown in Figure 7.4, alarge
number of developing APEC economies enjoy an equal if not higher level of mobile
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Figure7.4: Mobile penetration rate and GDP per capita (2008). (Source: 1TU 2009b)

penetration performance vis-a-vis their developed peers. As a matter of fact, the majority of
APEC economies enjoy a mobile penetration rate of between 60% and 120% regardless of
their respective levels of economic devel opment.

The high growth rate in the mobile sector is occurring in both developed and developing
APEC economies. This is particularly evident on a cross-year comparison approach. Figure
7.5 shows the change of mobile network accessibility in the APEC region between 2002 and
2008. It is evident that the mobile sector is expanding rapidly for al APEC economies
without exception. Even Hong Kong, China, where the penetration rate was already reaching
100% in 2002, has a 50% increase in penetration over the 6-year period. The Russian
Federation took off in 2002 from a penetration of less than 10% to reach 110% in 2008. This
reflects the speed at which the mobile network is emerging as the most widely available
telecommunications infrastructure in the region.

Table 7.2 shows that growth of penetration is 27% between 2003 and 2008, which is
significantly higher than that of the fixed-line network (3%). All economies except Chinese
Taipel enjoy a positive growth rate. Papua New Guinea (PNG) stands out with an average
growth rate of 102.8%, and Indonesia reports 50%.

Unsurprisingly, extensive network and subscription roll-outs in the mobile sector have led to
the mobile network becoming the most popular telecommunications infrastructure in the
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Figure 7.5: Comparison of changein APEC economies mobile penetration rate. (Source: | TU 2009b)
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Table 7.2: Growth rate for APEC economies’ mobile sector.

: . Per centage of total
Mobile penetration | Compound Annual Rate o
APEC member ratg, 2008 GrO\?vth (%: 2003-2008) tel ecommu_nlcanons
subscribers
Australia 105 9.0 70.2
Brunel Darussalam 96 16.2 83.1
Canada 66 10.7 54.8
Chile 88 15.3 80.8
China 48 18.6 65.0
Hong Kong, China 166 9.5 73.9
Indonesia 62 50.0 82.2
Japan 87 5.0 69.5
Korea 95 4.92 68.4
Maaysia 103 20.1 86.6
Mexico 69 20.1 78.5
New Zealand 109 12.2 72.5
Papua New Guinea 9 102.8 90.9
Peru 73 48.2 87.9
Philippines 75 24.8 94.4
Russia 141 40.7 81.6
Singapore 138 12.3 774
Chinese Taipei 110 -0.3 64.0
Thailand 92 23.2 89.8
United States 87 11.0 63.6
Viet Nam 80 91.2 70.3
APEC Average 90.43 27 76.9

Source: ITU 2009b.

APEC region. As illustrated in Table 7.2, at 2008 the number of mobile subscribers in the
majority of APEC economies has overtaken that of fixed-line subscribers to become the most
commonly used infrastructure. An average of 76.9% of telecommunications subscribers
subscribed to mobile services. In PNG and the Philippines, the very high share of mobile
subscribers in total subscribers has led to the observation that the mobile network appears to
be the only telecommunications infrastructure available to the public.

7.3 DEVELOPMENT IN BROADBAND ACCESSIBILITY

Technically speaking, the Internet is an inter-networking system connecting more than
50 000 sub-networks worldwide. By virtue of this character, and with the rapid expansion of
Internet-based applications and cloud computing architecture, the Internet has emerged
undoubtedly as one of the core telecommunications infrastructures.

A growing number of Internet-based applications require a flexible bandwidth which cannot
be provided through the traditional dial-up access service with its maximum speed of
56 Kbps. Not surprisingly, demand for broadband Internet access has been extremely robust
in recent years and it is rapidly becoming the mainstream Internet access method:
assessments and surveys on Internet accessibility are not complete without the inclusion of
broadband accessibility. Specific attention will be given to the analysis of broadband
performance in the following sections. (There are various definitions on the minimum speed
of the qualification for broadband services. Commonly quoted are ITU’s 128 Kbps, FCC's
definition of 200 Kbps, OECD’ s 256 Kbps downstream. Due to the fact that the ITU database
is used in this document and the fact that 128 Kbps will be able to support the minimum
bandwidth requirement for many applications, broadband is thus defined in this report as any
access speed above 128 Kbps.)
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Internet accessibility performance will be measured in two dimensions. The first is Internet
user penetration rate (i.e., Internet user per 100 inhabitants) and the second is Internet
subscription penetration rate. The Internet is accessible through various channels, many of
which require no prior subscription arrangements. In addition to Internet access provided in
work places and public institutions such as public libraries and schools, free Internet hot spots
are also widely available in many economies. Internet kiosks that are popular in many APEC
economies also require no subscription between user and access provider. Yet the user
penetration rate reflects the on-the-ground accessibility of Internet services that are also part
of the outcome of structural reforms in the telecommunications sector.

7.3.1 User penetration performance

Figure 7.6 shows the total penetration of Internet users at 2008 across APEC economies.
Economies with higher economic development tend to have a higher penetration rate. Korea;
New Zealand; Malaysia; and Chile performed well above the average of their GDP level.
This outcome is linked with the accessibility of other telecommunications infrastructures
discussed previously. Policy, however, also plays an important role in promoting Internet
accessibility. Thus economies with a similar level of economic development varied
substantially in terms of Internet accessibility. For example, Internet user penetration in
Malaysia significantly outperformed its peers with similar levels of economic devel opment.
Viet Nam is another good example of above average performance within its counterparts.
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Figure7.6: Internet user penetration rate and GDP per capita (2008). (Source: | TU 2009b)
7.3.2 Subscriber penetration performance

The subscriber penetration rate is not directly connected to the level of economic
development. As illustrated in Figure 7.6, a large group of APEC economies shares a close
level of Internet subscriber penetration with varying levels of GDP per capita. Malaysia and
the Russian Federation are two good examples. they share a similar level of subscriber
penetration rate to the USA and Singapore. Korea; Hong Kong, China; and New Zealand are
al so out-performing some of the more advanced economies.

With respect to the diffusion of broadband access, dial-up has been phased out and broadband
has became the only Internet access technology in Korea and Japan in 2008 (Figure 7.7).



188 The impacts and benefits of structural reforms in the transport, energy and telecommuni cations sectors

0 BB subscribers per 100 inhabitants B Non-BB subscribers per 100 inhabitant

100% - .— I— . II—
80% |-
60% |-
40% |-
20% |-
R R e N = B = e B = e

AUS BD CDA CHL PRC HKC INA JPN ROK MEX MAS NZ RP PE PNG RUS SIN CT US VN

Broadband penetration as % of total internet penetration

Note: data not available for Thailand
Figure 7.7: Broadband subscribers as a percentage of total Internet subscribers (2008). (Source: 1TU
2009b)

Other economies with mass conversion include Canada; Chile; Hong Kong, China; Mexico;
Singapore; Chinese Taipei; and the USA. Dial-up remains the primary access service for
Indonesia; Malaysia; the Philippines; the Russian Federation; and Viet Nam.

As broadband access is a recent development, we use the year 2004 as the basis to observe
the change of broadband penetration rate. As shown in Figure 7.8, it is evident that access
among APEC economies is one of the areas where significant development has taken place.
Australia; Canada; and New Zealand, for example, are catching up rapidly over the period
with leading broadband APEC economies. To a lesser degree, broadband expansion in other
economies such as Chile; China; Malaysia; and Mexico, is also a major development.
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Figure 7.8: Comparison of changein APEC economies’ broadband penetration (Source: 1TU 2009b)

Nonetheless, it is equally notable that the gap between economies with advanced broadband
access and those with the limited access is increasing. Status in access for Indonesia; the
Philippines; and PNG was virtualy at a standstill over the period. While less market demand
might be partly responsible for this, it is also likely that there exist structural impediments
that prevent broadband access devel opment.
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7.4 MARKET STRUCTURE AND ACCESS CONDITIONS
7.4.1 Thefixed-line telecommunications sector

Entry restrictions have been removed by the majority of APEC member economies as the
preferred structural reform tool to attract infrastructure investment and to achieve better
performance in fixed line services. The main measures taken are the opening of market entry
and the privatisation of the state-owned incumbents. Yet it is a common practice among
APEC economies to liberalise the fixed-line sector in a much-delayed sequence compared to
mobile and Internet services.

With the introduction of liberalisation policies since the late 1980s, the market structure (i.e.,
the number of operators) has been moving from monopoly to competition in the APEC region.
Considerable improvements are observed, especially since the WTO-GATS agreement on
basic telecommunications service came into effect in 1998. Since 2000 a large number of
economies started to adopt a market opening policy (Figure 7.9). Compared to market access
conditions in 2003, when China; Indonesia; Russia; and Thailand were restricting entry under
a duopoly structure, a competitive structure was dominant in 2009, with only Brunei and
PNG maintaining a monopoly market structure and Indonesia a duopoly structure.

Br O Monopoly

10 | E Duopoly
O Competition

2003 2009

Figure 7.9: Fixed network market structuresin the APEC region, 2003-09.

In many circumstances market structure does not always reflect actual market access
conditions. The number of operators is affected by many non-policy considerations, including
market size, services maturity and state of competition. Thus, there might be, as in the case of
Singapore, a duopoly structure yet market access restrictions are completely liberalised. In
contrast, multiple existing players do not indicate that future entry is possible, as in the case
of Thailand. In Viet Nam only state-owned enterprises are allowed to apply for new licences.

Different forms of market access restrictions are applied across the APEC region. Aside from
the licensing regime, some economies such as Thailand and Russia adopted BOT-style
concession arrangements that often require new entrants to establish revenue sharing schemes
with the incumbent. As of 2009, all APEC economies except Brunei and PNG have adopted
full market entry liberalisation, with no predetermined numeric restrictions. Actual market
entry conditions among APEC economies are summarised in Table 7.3.

Due to the nature of telecommunications infrastructure, establishing a commercia presenceis
the most common and feasible mode of supply. Foreign suppliers can set up a commercial
outlet, with or without domestic partners, only through foreign investment. Hence,
restrictions on foreign investment are also a major market access barrier. There are two major
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categories of restriction on foreign investment. The first is the limitations on the percentage
of foreign ownership and the second is the requirement to adopt particular legal forms.

As of 2009, there are eight APEC economies that allow 100% foreign ownership for fixed-
line operators. Australia; Chile; Hong Kong, China; Japan; New Zealand; Peru; Singapore;
and the USA. These economies impose no restrictions on legal forms. Australia; Japan; and
New Zealand, together with Korea and Chinese Taipel, have retained foreign investment
restrictions on existing operators. The Philippines offers higher ownership allowances for
fellow ASEAN member economies. Brunei; PNG; the Russian Federation; and Viet Nam do
not alow foreign investment in the fixed-line networks at al. Most APEC economies limit
foreign investment from gaining dominant positions in fixed-line operations. Restrictions on
foreign investment among APEC economies are summarised in Table 7.4.

Table 7.3: Market access conditions of fixed-line networksin APEC economies (2009).

: Market |No. of new -
Economies Access conditions
structure | entrants
Austraia C A Full liberalisation; entry based on merits of application
. Entry prohibited. Review policy 10 years after privatisation

Brunal Darussalam M 0 of in>(/:upmbent JBT. Ti metark))le(f:gr pri)\//ami%ti on Snclear

Canada C » Full liberalisation; new entrants do not need to be licensed

Chile C KA Full liberalization; entry based on merits of application

China C 3n Short-term pollicy.: two major and two minor operators
Long-term policy: unclear

Hong Kong, China C N Full-liberalisation; entry based on merits of application
Early 2008 the government awarded the third International
Operators which is expected to offer services before end of

Indonesia C 3 the year. :
Current government has announced tender for the third
operator for domestic long distance services, aswell as
additional local and long distance services.

Japan C » Full liberalisation; entry based on merits of application

Korea C KA Full liberalisation; entry based on merits of application

Malaysia C 3 Mar_ket—orientgd approach; entry based on necessity test and
merits of application

Mexico C 3 Mar_ket—orientfad qpproach; entry based on necessity test and
merits of application

New Zealand C KA Full liberalisation; entry based on merits of application

PNG M 0 Entry prohibited. Future policy: unclear

Per " Market-oriented approach; entry based on necessity test and

u C 3 . N

merits of application
Based on granting of legidative franchise from Congress

Philippines C N and Certificate of Public Convenience and Necessity from
regulator

RusSa C 5 Concession wi'th i.ncumbent. Short-term policy: duopoly.
Long-term policy: unclear

Singapore C 2 Full liberalisation; entry based on merits of application

Chinese Taipel C KA Full liberalisation; entry based on merits of application

Thailand C N Full liberalisation; entry based on merits of application

United States C KA Full liberalisation; entry based on merits of application

. Limited: based on necessity test.
VietNam ¢ 3 Only state-owned enterprisyeﬁ allowed.

Notes. C = competition; D= duopoly; M= monopoly. 3" denotes more than 3 operators.
Sources. APEC Telecom Regulatory Updates and other sources.
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Table 7.4: Restrictions on fixed-line network foreign investment in APEC economies (2009).

APEC member Direct investment ceiling Legal form required

100% except:

Australia m  35% of Telstra s shares None
= Magjority Australian ownership of Vodafone

Brunei Darussalam Not allowed Not allowed

Canada Zgos/lol ities based telecommunications service suppliers: None

Chile 100% None

China 49% Joint venture only

Hong Kong, China 100% None

Indonesia

30% (40% for ASEAN member)

Joint venture only

Japan None except no more than 33% is allowed for NTT
Korea General: 49%; Incumbent (KT): 33% None
. Only through acquisition of
Malaysia 49% shar); of egi sti ng operators
Mexico 49% None
New Zealand 100% except 49.9% for Telecom NZ None
Papua New Guinea Not allowed Not allowed
Peru 100% None
Philippines 40% None
Russia Not allowed Not allowed
Singapore 100% None
Chinese Taipei General: 60%,; existing operator: 49% None
Thailand 49% Joint venture
United States None after passing public interest test None
Viet Nam Not allowed Not allowed

7.4.2 The mobile telecommunications sector

As of 2009, al APEC economies have liberalised, albeit to different degrees, their mobile
sector. Multiple new entrants are alowed to compete with incumbent operators in APEC
economies, except in Brunei with its duopoly structure. All new licences are granted based on
market-oriented approaches unless limited by the availability of spectrum. Brunei; PNG; and
China are the exceptions. there the number of operators is regulated in line with their
telecommunications development master plans underpinned by phased-in liberalisation
policies. This reflects a significant refinement in market access policy across the APEC
region. In 2003 mobile sectors in Brunei and PNG where still monopolised by state-owned
incumbents, and China was maintaining a duopoly structure. Market entry conditions among
APEC economies are summarised in Table 7.5.

Restrictions on foreign investment in the mobile sector in the APEC region are in genera
governed by the same regime that applies to the fixed-line sector. The exceptions are Mexico
and the USA (Table 7.6), but Mexico alows 100% foreign ownership for mobile operators
while the USA applies a 20% foreign ownership ceiling for mobile operators (PSC licensees)
unless the FCC approves otherwise, based on case-by-case evaluations.

A magjor issue remaining in mobile market accessibility is the assignment of radio spectrum.
In accordance with the WTO Reference Paper on Basic Telecommunications, which all
APEC members have undertaken as their respective GATS commitments, the alocation
process should be carried out in an objective, timely, transparent and non-discriminatory
manner. The spectrum allocation among APEC members can be assessed when more data
becomes available. But some general comments drawn from a background paper prepared for
this project (Ure 2010) are worthwhile.
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Table 7.5: Market access conditions of mobile networksin APEC economies (2009).

APEC member Market No. of Access conditions
structure | operators
Australia c 3 Market-oriented approach; evaluate applications based on
merits and availability of spectrum
Brunei Darussalam D 2 Second mobile operator (Bmobile) began in 2006
Canada C * Market-oriented approach; evaluate applications based on
Chile C » merits and availability of spectrum
China C KA Three licences were issued for 3G operations
Hong Kong, China C 3
Indonesia C A
ZAN
‘liag?ena g g,\ M ar.ket-ori entgd approach; evaluate applications based on
Malaysa c n merits and availability of spectrum
Mexico C *
New Zealand C *
Papua New Guinea c 3 Two mobile carrier licences were issued on 27 March 2007.
The licences have avalidity of 10 years.
Peru C A
il 1 N\
E?;;P;' nes g 32 M ar_ket-ori ente_d approach; evaluate applications based on
Singapore c 5 merits and availability of spectrum
Chinese Taipei C A
Thailand Market-oriented approach; evaluate applications based on
C 2 merits and availability of spectrum.
Concessions with incumbent operator
United States C 3n Market-oriented approach; evaluate applications based on
merits and availability of spectrum
Viet Nam c T Limited based on necessity test and availability of spectrum.
Only state-owned enterprises allowed

Notes: C = competition; D= duopoly; M= monopoly. 3" denotes more than 3 operators.

Table 7.6: Restrictions on mobile network foreign ownership in Mexico and the USA.

Economy I nvestment celling Legal form | Fixed-lineceiling
Mexico 100% None 49
United States 20% unless otherwise approved None 100

The allocation of radio spectrum by national regulatory authorities for different categories of
use such as broadcasting, mobile phones, satellite etc. usually follows the recommendations
of the ITU-organised World Radio Conference. This ensures the harmonisation of
frequencies across regions of the world, permitting services such as mobile roaming, and
preventing cross-border radio interference. Once alocated, the frequency bands are
subdivided into frequency bandwidths for assignment to individual users, either by
administrative means (‘command and control’) or by a market mechanism, such as auctions.
In cases where spectrum is in plentiful supply and demand for it is unlikely to cause
interference between users, it is usually available unlicensed. For example, no-one needs a
licence for a microwave oven. But where demand is competitive, spectrum is a valuable
scarce resource.

Reforms therefore straddle both licensed and unlicensed spectrum: the former to improve the
efficient use of a scarce resource by placing a price on frequencies; and the latter to increase
welfare by facilitating the use of the resource, for example, making it easier for populations
in remote areas to access wireless networks and the Internet. Reforms in spectrum
management can be seen as falling into three categories.
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e Transparency — including conforming with the WTQO’s Basic Agreement on Telecom
regulatory guidelines, by making spectrum management a more open process, by
providing national spectrum plans for investors to estimate the risks and opportunities,
by providing databases for the public to check spectrum usage and licences, by
engaging the industry and the public in the consultation process behind proposed
changes to spectrum policies, by speeding up response times and reducing
administrative processes and by maintaining easy-to-navigate websites.

e Licensing — including making clear distinctions between property rights, with
appropriate constraints such as limits on the power of emissions, on spectrum sharing,
on the right to transfer ownership, on the right to trade spectrum and on the rights to
change spectrum usage (‘refarm’ etc.) and spectrum availability for common usage —
which may or may not require a licence or the registration of usage — and spectrum
reserved for use by government; by speeding up the licensing process (see
‘Transparency’ above) and by the introduction of market mechanisms or shadow price
mechanisms (where prices are based on opportunity cost) to assist in a more efficient
use of the scarce resource. Market mechanisms and shadow mechanisms can include,
inter alia, spectrum usage fees (SUFs) where demand is competitive, auction prices
and administrative incentive pricing schemes where assignments are non-competitive
(e.g., to government agencies etc.).

e Convergence — including an adaptation of existing policies, rules and regulations to
take account of convergence between telecommunications, IT (e.g., the Internet) and
new media (e.g., web-server based services), measures to enable and encourage
investment and innovation in converged services, and increasingly a trend to merge
the regulatory agencies responsible for telecommunications and broadcasting, thereby
providing the industry and the public with a single point of contact.

7.4.3 Summary

This section reports the latest progress of APEC member economies in refining market access
conditions. As far as market entry policy is concerned, most APEC members which had not
adopted a liberalisation policy in 2003-04 have now aligned with more liberal policy
considerations. While advances in liberalisation policy for the mobile sector is more
encouraging than that for the fixed-line sector, structure reform through market opening has
became the primary policy setting in the APEC region.

Despite the emergence of new technologies and communications convergence, the
telecommunications sector is expected to remain highly regulated. Thus, the results surveyed
in this section indicate that in order to deepen the benefits of market liberalisation and,
consequently, structure reform efforts, regulatory reform that adheres to world best practices
IS necessary. Given the complexity and dynamic advancement of the telecommunications
sector, regulatory reform will be a challenge that requires regional cooperation and capacity-
building initiatives.

7.5 REGULATORY REFORM UNDERPINNING STRUCTURAL REFORM

Regulation is a double-edged sword. Market access and the treatment of foreign operators
were discussed in Section 7.4. Regulation in this section refers to regulatory measures other
than market entry and foreign investment restrictions. Often regulation is required to preserve
the outcome of liberalisation. Firstly, due to both historical and technical reasons, to prevent
an incumbent operator from misusing its market dominance. Secondly, to ensure that public
interest objectives (e.g., sector development, any-to-any connectivity, service quality, pricing
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and universal service) are accomplished. But without proper design it can also be the major
source of restrictions, especially in a sector where the dynamics of improving technologies
and innovation produce rapid change.

The greatest challenge of designing and implementing a pro-competitive regulatory framework
isthat it must be flexible enough to allow national consideration and at the same time be not so
abstract that it fails to provide meaningful guidelines for pro-competitive regulatory approaches.
Based on this understanding, 18 APEC economies reached a consensus in the APEC Leader’s
Los Cabos Statement to Implement APEC Policies on Trade and the Digital Economy (2002)
to adopt the regulatory principles inscribed in the WTO Reference Paper as the underlying
guideline for implementing a pro-competitive regulatory regime in the APEC region (Box
7.1).

That said, the state of APEC economies implementation of the aforementioned core
regulatory principlesis summarised in Table 7.7.

7.6 QUANTIFYING THE IMPACT OF REFORM

The impact of reform is assessed at two levels. in the sector itself, where the performance
indicators are penetration rates, and on the economy as awhole.

7.6.1 Impact at the sectoral level

Following the work of Warren (2000), performance in penetration for fixed, mobile and
broadband services are modelled as being affected by a set of structura reform initiatives,
with additional non-policy variables such as housing or population density and income level
(GDP per capita).

Policy initiatives concerning telecommunications structural reform can be divided into two
primary categories:
e Market access policies
Market access policies represent restrictions on market entry by either domestic or
foreign new entrants.
e Pro-competition regulatory regimes
Telecommunications services are particularly sensitive to the regulatory environment.
The WTO Telecom Reference Paper, which all APEC WTO members undertook as
part of their Los Cabos commitment, provides a set of multilaterally agreed regulatory
principles to guard against the potential manipulation of a dominant operator and to
ensure that de facto competition can take place. These include, inter alia, safeguards
to prevent maor operator(s) from engaging in or continuing anti-competitive
practices, cost-based pricing rules for access to essentia infrastructure, an
independent regulator and a number portability regime.

Based on this understanding, a composite set index that captures both market entry and
regulatory undertakings has been developed. The index has been split into two categories:
‘market entry and non-discrimination’ and ‘pro-competition regulations’. The market entry
category reflects market entry and investment conditions, with the assumption that
competition through competitive entry by both foreign and domestic new entrants impact on
performance. The pro-competition regulations category captures measures that are the
prerequisite elements for a competitive market. Policy measures included in the calculation of
the index have been split into five components, according to their primary impact.



Quantifying the impacts of structural reforms in telecommunications markets in APEC economies

Box 7.1 Regulatory principlesincluded in the WTO Reference Paper.
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Non-discrimination

Non-discrimination is to ensure that domestic regulation does not discriminate between
foreign services (most-favoured nation treatment) and between foreign and national services
and service suppliers (national treatment).

Good governance

The aim of good regulatory governance is to ensure that domestic regulation is administered
in a transparent and fair manner for all parties involved. This concerns the notification and
publication of regulatory rules and procedures, as well as the independence of the regulator.

Competitive safeguards

Appropriate measures are to be maintained for the purpose of preventing suppliers, who,
alone or together are a major supplier, from engaging in or continuing anti-competitive
practices. Besides state rules and regulations, anti-competitive practices carried out by
suppliers, in particular the incumbent who has market power, pose a major barrier to
competition. For example, the practice of cross-subsidisation, by offering services below
cost in competitive markets and making up for the loss from another service where
competition is absent, can foreclose competition. The problem is particularly acute in the
telecommunications sector, where there are bottleneck facilities, giving rise to monopolies.
In this regard, the economy should have a competition regime in place to ensure that
competition in the telecommunications market is ‘fair’ for al suppliers.

The establishment of an interconnection regime

While a mandatory non-discriminatory interconnection regime is established in many
economies, it is not necessarily cost based, and a dispute settlement mechanism is often
absent. A sound interconnection regime ensures that interconnection and access to
bottleneck facilities are provided in afair and transparent fashion.

Accessto essential facilities

As provided in the WTO Reference Paper, access to essential facilities controlled by a major
supplier will be ensured at any technically feasible point in the network. It should also be
provided under non-discriminatory terms and conditions, in a timely fashion and subject to
charges that are cost based. To ensure transparency of the access regime, the procedures for
interconnection to a major supplier should be made publicly available, and major suppliers
should make publicly available either their access agreements or a reference access offer.
Service suppliers requesting access with a major supplier should have recourse to an
independent body to resolve disputes.

Universal service obligations

Each member economy should have the right to define the kind of universal service
obligations it wishes to maintain. These obligations will not be regarded as anti-competitive
per se, provided they are administered in a transparent, non-discriminatory and
competitively neutral manner and are not more burdensome than necessary for the kind of
universal service defined by the particular economy. Universal service requirements can
have anti-competitive effects. Many economies in the past allow the incumbent to use a
cross-subsidy to finance universal service. For example, profits from long distance are used
to compensate for losses in local fixed line services. In such a situation, competition in the
long distance would have to be restricted in order to sustain the high profits for the
incumbent. In many economies the state operator alone undertakes the obligation to provide
universal services. But the actual cost of providing the service is rarely available, and as a
result, the state operator may be over or under compensated for shouldering the
responsibility. Over compensation would provide the state operator with unfair financia
advantage. Under compensation, however, may undermine the universal service goals, since
the state operator would be unwilling to carry out loss-making activities.
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Table 7.7: Summary of APEC economies implementation of the WTO regulatory principles.

Regulatory Elements

APEC Performance

1. Competitive safeguards

1.1Preventing major supplier from engaging in anti-competitive
cross-subsidisation;

1.2 Preventing major supplier from using information obtained from
competitors with anti-competitive results;

1.3Preventing major supplier from not making available to other
service suppliers on a timely basis technical information about
essential facilities and commercially relevant information which
are necessary for them to provide services.

I nterconnection regime

= Implemented: 14 economies

= Not yet implemented: 4 economies

= Regulatory proposals under
consideration: 3 economies

Access to essential facilities

= Implemented: 13 economies

= Not yet implemented: 7 economies

2. Interconnection

2.1 Interconnection with a major supplier is under non-discriminatory
terms and conditions (including technical standards and
specifications) and rates and of a quality no less favourable than
that provided for its own like services or for like services of non-
affiliated service suppliers or for its subsidiaries or other affiliates;

2.2 Interconnection with a major supplier is provided in a timely
fashion, on terms, conditions (including technical standards and
specifications) and cost-oriented rates that are transparent,
reasonable, having regard to economic feasibility, and sufficiently
unbundled so that the supplier need not pay for network
components or facilities that it does not require for the service to
be provided;

2.3 Interconnection with a major supplier is provided on request, at
points in addition to the network termination points offered to the
majority of users, subject to charges that reflect the cost of
construction of necessary additional facilities;

2.4 The procedures applicable for interconnection to a major supplier
are made publicly available;

251t is ensured that a major supplier will make publicly available
either its interconnection agreements or a reference
interconnection offer;

2.6 Dispute settlement.

Implemented: 12 economies

Not yet implemented: 4 economy
Regulatory proposals under
consideration: 3 economies
Partial implementation (e.g. non
cost-based rules and/or no dispute
settlement): 2

3. Public availability of licensing criteria

Where alicenceisrequired, the following is made publicly available:

3.1 All the licensing criteria and the period of time normally required
to reach a decision concerning the application;

3.2The terms and conditions of individua licences.

The reasons for the denia of a licence will be made known to the

applicant upon request.

= Implemented: 13 economies

» Partial implementation: 8
economies (failure to provide
timeline for licensing and reasons
for denial)

4. Independent regulators

4.1 The regulatory body is separate from, and not accountable to, any
supplier of basic telecommunications services,

4.2 The decisions of and the procedures used by regulators shall be
impartial with respect to all market participants.

= Implemented: all APEC economies

5. Allocation and use of scar ce resour ces

5.1 The procedures for the allocation and use of frequencies are
carried out in an objective, timely, transparent and non-
discriminatory manner;

5.2 The procedures for the alocation and use of numbers are carried
out in an objective, timely, transparent and non-discriminatory
manner;

5.3 The procedures for the allocation and use of rights of way are
carried out in an objective, timely, transparent and non-
discriminatory manner;

5.4The current state of allocated frequency bands is made publicly
available.

= Implemented: 20 economies
= Not implemented: 1 economy

Source: I TU, World Telecommunication Regulatory Database; APEC Tel, Regulatory Updates, 2007 and 2008.
USTR, 2009 Section 1377 Review of Telecommunications Trade Agreements.
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7.6.1.1 Market entry and non-discrimination category

The market entry and non-discrimination category captures measures affecting the ability of a
telecommunications operator to establish a physical operation. Four index variables are
included in this category:
licensing of new fixed-line local service licences;
licensing of new mobile operation licences;
direct foreign investment regime;
foreign investment, which includes the following sub-items:
0 genera: the maximum direct foreign equity participation in any licence; and
0 incumbents: the maximum direct foreign equity participation alowable for
incumbent operators.

‘New licensee’ means a licensed operator other than the incumbent. Given the fact that most
APEC economies allow fixed-line service operators to provide a basket of integrated fixed-
line services (i.e., the bundling of provision of local, domestic and international long distance
and broadband access services), we therefore do not further distinguish separate licensing
regimes that might be available for individual services.

7.6.1.2 Pro-competition regulation category

The pro-competition regulation category measures policies that are deemed essential for the
establishment of a pro-competition regulatory regime after market opening. Index
components included under this category are:
e Competitive safeguard
After market opening it is also essential to ensure that all anti-competitive activities
undertaken by the major operator in the telecommunications sector are regulated and
prevented.
e Interconnection rules
For networked industries such as the telecommunications sector, the security of
interconnection with other networks, in particular, interconnection with the maor
operator’ s network, isa prerequisite for service provision.
¢ Independent regulator
In many economies the legacy of state-owned monopolist PTOs has led to a structure
where the incumbent PTO is also the sector regulator. This referee—player structure
affects the creation of alevel playing field in a competitive market place.
e Accessto essential facilities
Based on WTO Reference Paper on Basic Telecommunications, essential facilities are
defined as ‘facilities of a public telecommunications transport network or service that
(@) are exclusively or predominantly provided by a single or limited number of
suppliers; and (b) cannot feasibly be economically or technically substituted in order
to provide a service'. This element captures rules that enable new entrants access to
essential facilities managed by the major operators.
e Number portability
Number portability (NP) is an additional policy indicator. When subscribers decide to
change their existing telecommunications operators to another, they face switching
costs. High switching costs often prevent subscribers from changing operators and
therefore deter competition. NP is identified as an effective measure to address non-
pecuniary switching costs. In general, an NP regime allows subscribers to retain the
same telephone numbers when they switch between operators.
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A weighting and scoring methodology is developed to give scores to each of the policy
variables to produce an aggregated index, with a zero given to an economy that maintains no
restrictions on entry and investment and has implemented the full set of regulatory measures
included in the index. Partia liberalisation and/or implementation of regulations will be
scored accordingly, with a score of one for restrictive regimes. Weighting of each variableis
based on the judgment of the importance of each policy variable to maximise the correlation
between the individual components and their weighted averages (Sidorenko 2001). The index
system and the results of the index measurement are provided in the Annex of this chapter.
Only current policy information is included in this index and the models are estimated for
only one point of time (2009).

Information on market access and regulatory measures are collected mainly from the ITU
World Telecom Regulatory Database, with additional inputs from the individual economy’s
Regulatory Updates reported to the APEC Telecommunications and Information Working
Group (TEL) meetings.

In the following part we examine the impact of the policies included in the index on the
performance of network development (fixed and broadband penetration) and mobile
penetration. Drawing from Warren (2000), the estimated equations also include non-policy
explanatory variables, such as GDP, housing density (population density in the case of
mobile penetration) and the two policy index categories. It could be expected that an
economy with limitations on the introduction of the policy regimes defined (resulting in
higher index scores) will show a lower penetration rate, allowing for the influence of the
other non-policy variables.

Tables 7.8 and 7.9 show the results of the analysis for fixed-line and mobile penetration in
APEC economies. Contrary to the findings of Warren (2000), none of the models found a
significant relationship between the two policy index categories and penetration rates,
controlling for GDP and density. There are several possible explanations behind this. Firstly,
fixed-line and mobile liberalisation policies have been implemented for an extended period of
time. For the fixed-line market, that process started around 1997 when the WTO
telecommunications commitments came into effect for most APEC economies, and mobile
sector liberalisation in most economies was even earlier than that. In addition, despite varying
levels of implementation, all APEC economies have agreed to adopt the WTO regulatory
principles.

As such, the establishment of a pro-competition regulatory regime plays a much less critical
role in refining market performance by 2009. Instead, technology advancements, innovative
services and growing market demand for communications services perhaps are the main
reasons underpinning the considerable performance that is observed. The reduction in costs for
both service provision and consumer devices, and the advancement in wireless technologies,
might be more important factors affecting development in the telecommunications sector. This
is not to say that the traditional regulatory policy is without influence; rather it suggests a shift
in policy directions and priorities. Policy initiatives that facilitate technology development,
innovation and the development of intellectual property protection (and harmonisation) will
play an increasingly important role. Regulations ensuring the quality of services are aso
important in light of the diversified and innovative modes of services provisions.

For the relatively new development of broadband, the impact of policy is more direct and
obvious. Table 7.10 shows the result of the regression analysis on fixed-line broadband
penetration for APEC economies. With strong explanatory power, all regression models
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Table 7.8: Results of fixed-line penetration models.

Variable Model-1 (Policyl) Model-2 (Policy?2) M odel-3 (average)

Policyl -10.62762 _ B

(12.02183)
. -18.75779

Policy2 - (10.92538) -

Policy average B _ -16.10337

(11.9413)

v 0.0015399 0.0014696 0.0015143

(0.000917) (0.0008631) (0.0008896)

yv? -0.0000000196 -0.0000000202 -0.0000000201

(0.000000019) (0.0000000179) (0.0000000184)

HD 0.0037694 0.003167 0.0031934

(0.0064281) (0.0059265) (0.0061874)

Constant 16.29225** 19.98039** 18.57443**

(7.454765) (7.216838) (7.444616)

R-squared 0.5596 0.6100 0.5852

Notes: Reported figures are coefficient estimates, figures in parentheses represent standard errors;*= coefficient
estimates are significant at the 90% level; ** = coefficient estimates are significant at the 95% level.

Table 7.9: Results of mobile penetration models.

Variable Mode2-1 (Policyl) Mode2-2 (Policy2) M ode2-3 (average)

Policy1 -9.81373 B ~

(22.09086)
. -0.0350171

Policy2 B (21.94072) B

Policy average _ B -5.224837

(22.86316)

v 0.0064254* * 0.0064998** 0.006467**

(0.0018034) (0.0018107) (0.0018099)

y2 -0.000000123** -0.000000123** -0.000000123+**

(0.0000000376) (0.0000000378) (0.0000000377)

Population 0.0615315 0.0632053 0.0637684

(0.081313) (0.0822061) (0.0816567)

Constant 47.84828* * 44.06617** 45.99976* *

(17.81047) (17.58578) (17.86413)

R-squared 0.5166 0.5103 0.5120

Notes: Reported figures are coefficient estimates, figures in parentheses represent standard errors;*= coefficient
estimates are significant at the 90% level; **= coefficient estimates are significant at the 95% level.

Table 7.10: Results of broadband penetration models.

Variable Mode3-1 (Policy 1) Mode3-2 (Policy 2) M ode3-3 (aggr egate)

Policyl -13.4699(5.9441)* * -- --
. -18.00711**

Policy2 - (4.822528) -
. -17.17051**
Policy aggregate - - (5.519789)
v 0.0008281** 0.0007531* 0.0007959*
(0.0004534) (0.000381) (0.0004112)
v2 -0.00000000864 -0.00000000877 -0.00000000889
(0.0000000094) (0.00000000789) (0.00000000852)
Household Density 0.0010802 0.0010242 0.0008078
(0.0031783) (0.002616) (0.0028601)
Constant 6.470009* 8.860321** 8.150823**
(3.68595) (3.185556) (3.441227)
R-squared 0.7219 0.8037 0.7711

Notes: Reported figures are coefficient estimates; figures in parentheses represent standard errors;*= coefficient
estimates are significant at the 90% level; ** = coefficient estimates are significant at the 95% level.
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establish a significant and negative relationship between the policy index categories and the
broadband penetration rate, controlling for GDP and household density. This outcome
supports our expectation that limitations on market entry, investment and shortcomings in
pro-competition policy regimes hinder broadband devel opment.

There are still uncertainties in the market demand for fixed-line broadband, and competition
from wireless broadband technologies (e.g., 3.5G, LTE and Wimax) worsens the investment
risk. Given the fact that fixed-line broadband requires significantly higher investment that is
sunk, these investment uncertainties make it particularly sensitive to policy environment.
Among the models, the relatively high coefficient for the aggregate index model (Model 3-3)
highlights the significance of developing a holistic approach for structural reform.

7.6.2 Economy-wide effects

The research literature on the impact that investment in telecommunications has upon
economic growth is extensive, pioneered by studies such as Hardy (1980) and reviewed by
Negash and Patala (2006). These have been followed by numerous studies on the importance
of market reforms in opening the sector to greater investment — see Sridhar and Sridhar
(2004) for an analysis and overview; for case studies see Petrazzini (1995) and for an
overview of reforms across the Asia—Pacific see Ure (1995, 2008). Some general comments
are drawn from a background paper prepared for this project (Ure 2010).

The economic gains from the spread of access to telecommunications networks are generated
mostly through the network effects (‘externalities’) of linking hundreds of thousands of
businesses and residential subscribers, and through reduced transactions costs, including
reduced costs of market information, reduced travelling times, faster responses to changing
markets etc. The growth of the telecommunications sector itself adds to GDP but the initial
impact of liberalisation or competitive market entry is often a contraction of the workforce —
see review by Ure and Vivorakij (1997). Thisis partly a response to competitive pressures by
the incumbents becoming more efficient; and more important over time, it is a response by
the incumbents to accelerate the adoption of new digital technologies which are far less
labour intensive. New technologies are associated with innovation in services through more
effective delivery channels, such as digita subscriber line (DSL) and IP-based mobile
cellular etc., and through new services such as converged services like IPTV and mobile TV.
As new entrants make their mark and users become more aware of the benefits and
availability of telecommunications, the elasticity of demand tends to rise (i.e. demand
becomes less responsive to price changes). For this reason, it was common in the 1990s in
many low income economies immediately following liberalisation for waiting lists to grow
rather than shrink, as potential subscribers realised there was, for the first time, a redlistic
opportunity to register for a telephone line. And as new services create new markets, so
employment in the sector grows again.

The evidence from econometric studies on the impact of investment in fixed line telephony
growth has varied according to the methods employed. Hardy (1980) found that investment in
telecommunications had a higher impact on developing rather than developed economies,
while the ITU studies referred to above tended to imply quasi-linear relationships between
teledensity and per capita GDP. In 1996 an influential study by Roller and Waverman
challenged these results by finding that across the OECD economies the impact of investment
in telecommunications on GDP growth was higher at higher levels of per capita GDP.?

3 For other studies see, for example, http://www.nipfp.org.in/working_paper/wp04_nipfp_014.pdf.
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The approach of Roller and Waverman is to be preferred because it tackles several estimation
problems not handled by earlier studies.* When these are accounted for, most of the growth
attributed to investment in telecommunications in previous studies disappears. Having
revised the earlier view, they then test for network effects or network externalities by a
regression of economic growth not simply on each economy’s teledensity but also its
teledensity squared to reflect network effects. ® Their findings show clearly that as
teledensities, and therefore the network effects, rise, so the impact of investment in
telecommunications rises. This finding is also intuitively appealing. Table 7.11 summarises
the results.

Table 7.11: Teledensity and the impact of telecommunications investment — developed economies.
OECD economies Teledensity | Impact of 10% investment

OECD average 30% 2.8% increasein GDP

USA 40% 7.8% increase in GDP

Independent estimates for GDP elasticity with respect to investment in telecommunications
were made for Hong Kong, China by Ure (1997) in a study for PECC which found a much
lower impact of investment on GDP. This might be expected of a small open economy such
as Hong Kong, China, where many of the benefits of the multiplier effects of investment will
be |eaked overseas through the import of equipment.

The findings of Roller and Waverman (1996) have implications for developing economies
because they suggest that the economic return on investment in telecommunications in lower
income economies will be less than in their more developed counterparts, athough for
individual telecommunications companies the financial returns may, of course, be high.
However, the findings also suggest that in developing economies there should be increasing
returns to telecommunications investment as the network effects become progressively more
widespread, and therefore policies and regul ations should be tailored to promote the spread of
network effects in developing economies. This objective would be consistent with APEC's
concept of inclusive growth. While these results only relate to fixed-line telephones, the
network effects of mobile are increasingly strong, and by 2010 the substitution of mobile for
fixed linesiswell established in amost all economies, as already noted.

Research into the impact of investment in the mobile cellular sector on economic growth has
given important insights into the way in which the lives and livelihoods of people in
developing economies have improved due to access to wireless networks. The research cited
here is academic in nature and some of it is sponsored by a vendor, VVodafone. Table 7.12
summarises the findings of three studies, each of which uses econometrics to derive results:
Waverman et al. (2005) appeared separately as a Vodafone research paper, and there is a
similar study to that of Sridhar and Sridhar (2004) on the impact of mobile phones in India
(Kathuria, Uppal & Mamta 2009).

Table 7.12: Teledensity and the impact of telecommunications investment in mobile.

Developing economies Teledensity Impact of 10% investment
Torero et a. (2002) 5-15% 0.3% increase in GDP
Waverman et al. (2005) 10% 5.9% increasein GDP
Sridhar & Sridhar(2004) <20% 7% increasein GDP

* The first is the problem of simultaneity, i.e., a growth in telecommunications can cause economic growth and
economic growth can cause a growth in telecommunications. Secondly, economic growth can be caused by
the accumulation of fixed assets, such as R& D, to which telecommunications investment is closely correlated.

® The number of possible connections in a network is n(n-1) or n2-n.
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Two notable features emerge from these studies. Firstly, the elasticity of GDP growth is
mostly higher when teledensities are higher, replicating the findings of Roller and Waverman
(1996). Secondly, the impact mobile network investment has on economic growth of
developing economies is higher at lower levels of teledensity than for comparable levels of
investment in fixed lines in developed economies. There is intuitive appeal in this result. The
mobile function offers ‘anytime, anywhere’ networking opportunities, and the opportunity
cost measured in terms of the cost and duration of travelling times and the loss of business
and social opportunities arising from difficulties in accessing information make the mobile
phone an ideal communications and networking tool. The implication is that policies and
regulations should be designed to encourage further investment in, and wider usage of,
mobile networks (e.g., by encouraging the spread of services such as mobile banking, mobile
payments, mobile search, location-based services etc.).

The latest wave of technology to engulf the telecommunications sector is broadband. Because
it is rather new, research into the impact of broadband remains nascent. Work includes
studies by Atkinson, Castro and Ezell (2009) and Crandall, Lehr and Litian (2007) which find
significant effects on employment and productivity. Although these studies are for the USA,
the impact of broadband is likely to be very high in other developed economies and
strategically important in the main metropolitan centres of developing economies to attract
foreign investment. The competitive advantage of ‘world cities' will be influenced by their
level of broadband access, but equally important is the growing phenomenon of social
networking in developing economies. For example, Indonesia is the world's fourth largest
market for Facebook. For most people in developing economies their first use of broadband
will most likely be through wireless access.

There are, therefore, three aspects to policy making and regulation with respect to broadband:
enabling the demand side, promoting the supply side and providing sufficient radio spectrum.
On all three issuesit is worth noting the conclusions of Crandall, Lehr and Litian (2007):

e Demand side
‘[G]iven that the demand for broadband is price elastic, the most effective policies are
likely to be those that contribute to lower prices. The surest route to lower prices is
provided by increasing competition in the delivery of broadband services'.

e Supply side
‘[G]overnments should actively seek to remove barriers to new infrastructure
investment by incumbents and new entrants. The growth of Internet traffic, especially
video traffic associated with such services as YouTube and file sharing traffic
associated with a variety of P2P sharing applications, is straining current
infrastructure. Providers will need to continue to invest substantially to meet this
growing demand without quality-reducing congestion occurring ... more investment
in facilities risks being derailed if the firms investing in such infrastructure cannot
reasonably expect to recover their economic costs, including earning a fair, risk-
adjusted return on investment. Regulatory rules which unduly restrain provider
pricing and service offerings threaten carriers ability to recover their costs and hence
the viability of on-going investment in infrastructure’.

e  Spectrum management
‘Finally, there is one important way in which federal policy makers can and should
expand both demand and supply of broadband services. That is to continue the
process of increasing the amount of radio spectrum available for commercia uses and
subject to flexible market allocation’.
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Spectrum trading refers to the right to trade ownership of part or all of spectrum assigned to a
user, or to lease part or al of spectrum. For example, in the USA utility companies often sit
on under-utilised radio spectrum assigned to them in past years, and they can lease part of it
to other users, which generates revenue for them and provides a scarce resource to others who
can use it productively. Liberalisation is a more radical measure. It means giving the owners
of spectrum the right to change its usage, in effect using a market mechanism to change
spectrum allocation. This can threaten regional harmonisation of usage, so its application is
usually reserved for cases not requiring strong harmonisation measures. An intermediate step
is refarming of spectrum, where frequencies assigned to support a service such as a 2G
mobile network are re-assigned to support a 3G or a 4G network

There have been various studies on the likely economic benefits or impact of spectrum
liberalisation and trading (see Ure 2010). One example is from the UK regulator Ofcom, who
commissioned a study by Europe Economics (2006). The survey did not report on consumer
price responsiveness for 2006 but based its assumptions upon a survey carried out in 2002,
using four different methods of extrapolation. However, it found that most of the benefits of
trading spectrum will arise in the provision of public mobile services (51% in 2006 in the UK
report) and broadcasting (29% in 2006). Eighty-seven per cent of the benefits from public
mobile services accrued as consumer surplus rather than producer surplus, and 82% of the
benefits from broadcasting services. These findings are not surprising given the value users
place on public mobile phone and broadcasting services, and these results are very much in line
with similar studies from other regions such as Analysys et a. (2004) for the European Union.

Trading, however, is still limited. The following economies, together with dates of
introduction, have categories of licences that may be traded: New Zealand (1989), Australia
(1992), El Salvador (1996), Guatemala (1996), the USA (1997), Norway (2003) and the UK
(2003, 2006). The evidence from El Salvador and Guatemala is not overwhelming but a study
by Hazlett, Ibarguen and Leighton (2006) does show that trading is consistent with higher
than average radio spectrum deployment per capita GDP across 16 South American
economies, and for minutes of usage per GDP per capita. In other words, whether due to
spectrum trading or not, both economies compared well with their neighbours.

Successful trading requires transparency and low transactions costs. Where auctions have
aready assigned frequencies efficiently, trading tends to be low in volume. The most
commonly traded frequencies in Australia, the UK and the USA are those supporting
personal communications services (PCS) and broadband fixed wireless access services
(BFEA). In other economies publicly available information is insufficient to make an
analysis, which isafuture issue for data availability and research yet to come.

At regional level, however, one potential drawback that might undermine the development of
mobile services (and possibly the 2000 Brunei Goal and regional economic integration) is the
issue of international roaming charges. It became apparent that international roaming charges
for both voice and data services are in many if not al cases unreasonably high globally. The
European Commission has found, for example, that international mobile roaming prices were
on average 4 times higher than national mobile calls in the EU region (ITU 2008). OECD
(2009) also reported that in some extreme cases in the OECD region, it can be 20 times more
expensive to make a call back to the home economy whilst roaming in the host economy than
for usersin the host economy to make an international call to the roamer’s home economy.

Recent studies undertaken by 1TU (2008) and OECD (2009 and 2010) recommended that, as
the high roaming charges could not be explained by the underlying costs, there exists
significant market failure in this area. Regulatory interventions are therefore required as a
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primary measure to resolve the issue. As international roaming involve at least one foreign
partner, this implies that regulatory cooperation and coordination at regiona (or even
international) level is required because price regulation by national regulator can only
manage half of the roaming loop; the rest is beyond the jurisdiction of a single economy.
APEC initiatives therefore are needed to examine this issue from a regional perspective and
to explore the possible regional framework for regulatory cooperation.®

7.7 CONCLUSION

The considerable devel opment of the telecommunications sector in the APEC region in recent
years reflects the structural reform efforts by APEC economies. While some of the APEC
economies are taking a world leadership role in telecommunications development, more
recent starters are also catching up rapidly and reducing the gap.

This chapter reviewed the quantitative impact of telecommunications structural reform in the
APEC region. It found that, as al APEC economies have aready implemented a market
liberalisation policy for over a decade, structural reform and pro-competition regulations
played a less critical role in refining market performance in 2009. The results of the
guantitative analysis on broadband penetration, however, also suggest that structure and
regulatory reform still have a direct impact on new investment. For new investment such as
broadband access, while each of the policy components has its own unique value and
purpose, the implementation of afull set of rules appearsto be the most desired policy.

In addition, the results also suggest that, as far as the telecommuni cations sector is concerned,
policy initiatives to promote technology development and innovation will play an
increasingly critical role in the future. Still, for some APEC economies, the availability of
telecommunications network infrastructure to all citizens remains a critical issue. To achieve
this goal, a good universal service regime is a prerequisite as market failure restricts the size
of network. Yet the effective implementation of the universal service regime also requires
political commitment to encourage investment and a sound regulatory environment that
removes policy uncertainties.

This chapter also reviewed some of the evidence of recent research on the impact of reforms
in terms of more open policies and regulations that spur greater competition, access and
innovation in telecommunications service markets. Chronologically, reforms have taken
place in the fixed line, cellular mobile wireless and broadband markets, and concomitantly in
spectrum management. In all cases the evidence indicates what intuitively sounds right,
namely, that competition produces benefits in terms of lower prices, innovation in networks
and services (economic growth) and in the efficiency of the use of spectrum. Reforms are
important in telecommunications, principally because of the network effects. The benefits are
spread throughout the economy because telecommunications is a major productive input into
just about every sector of industry and commerce. Potential shortcomings, such as the
international roaming pricing issue, warrant that further regional regulatory cooperation is
required.

® APEC Telecommunications Working Group (APEC TEL) recently held the first workshop on international
roaming charges during APEC TEL 41 (2010) meeting. Member economies shared their experiences in
consumer information provisions as a measure to address the issue.
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ANNEX 7 POLICY INDEX

Table A7.1: Policy index.

Category
weight

Score

Categories

Market entry and non-discrimination (total score=1 for least performing economy )

0.30 Licensing of new fixed network operation licences
1.00 I ssues no new licences
0.75 Issues 1 new licence
0.50 I ssues up to 3 new licences
0.25 I ssues more than 3 new licences
0.00 No limitation on the number of new licences
0.30 Licensing of new mobile network operation licences
1.00 I ssues no new licences
0.75 Issues 1 new licence
0.50 I ssues up to 3 new licences
0.25 I ssues more than 3 new licences
0.00 No limitation on the number of new licences except for technical reasons
0.40 Direct investments
0.20 Genera
The score is inversely proportional to the maximum direct equity participation
permitted in an existing domestic telecommunications operator. Issues no new|
licences. For example, equity participation to a maximum of 75% would be given g
score of 0.25.
0.20 Incumbents
The score is inversely proportional to the maximum direct equity participation
permitted in a specific domestic telecommunications operator.
Pro-competition regulations (total score=1 for least performing economy)
0.20 IAnti-competition rules against major operators®
1.00 No anti-competition rules
0.50 Proposals for anti-competition rules are devel oped and/or under consideration
0.00  |[Existence of anti-competition rules
0.20 | nter connection rules
1.00 No interconnection rules
050 Partial application and/or proposals for interconnection rules are developed and/or
' under consideration
0.25 Existence of interconnection rules that are not consistence with WTO
0.00 Existence of WTO-consistent interconnection rules
0.20 I ndependent regulator
1.00 Regulatorsis not separated from services provisions
0.00 Regulator is separate from services provisions
0.20 Accessto incumbent’sfacilities
1.00 No regulatory regime available
050 Partial application and/or proposals for access rules are developed and/or under
' consideration
0.00  |Regulatory regime available for competitors to seek access
0.20 NP
1.00 No NP regime
050 Partial app_licatic_Jn and/or proposals for interconnection rules are developed and/or|
' under consideration
0.00 NP regime implemented
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Table A7.2 Palicy index values.

Category 1: Establishment and non-discrimination

Policy component AUS| BD |CDA|CHL|PRC|HKC|INA | JPN [ROK|MAS|MEX| NZ |PNG| PE | RP |RUS|SIN| CT |THA| US| VN
Licensing of new fixed-line licences 0 1 0 0 05 0f 05 0 0 0 0 0 1 0 0 05 O 0 05 0] 0.25
Licensing of new mobile licences 0] 0.75 0 0 05 0| 0.25 0 0 0 0 0] 0.25 0 0O 0O O 0| 0.25 0] 0.25
Inv-General 0 1 054 0| 051 0 07 0| 051 051 051 0 1 0Of 06/ 1 0O 04| 051 0| 051
I nv-Incumbents 0 1 054 0| 051 0| 0.7/ 0.67] 0.67| 0.51] 0.51] 0.501 1 0f 06/ 1 O 051 051 0| 051
Total-policy 1| 0/ 0.925|0.216 0[0.504 0/0.505/0.134 0[0.204| 0.204| 0.1002|0.775 0| 0.24/0.55] 0/0.182|0.429 0/ 0.354
Category 2: Pro-competition regulation
Policy component AUS| BD |CDA|CHL|PRC|HKC|INA | JPN [ROK|MAS|MEX| NZ |PNG| PE | RP |RUS|SIN| CT |THA| US| VN
Anti-competition rules 0 1 0 1 0 0l 05 0 0 0l 05 0 1 05 05 1 0 0l 05 0 05
I nter connection rules 0 1 0 1 05 0l 05 0 0 0 1 0 1] 05025 1 O 0l 05 0] 0.25
I ndependent regulator 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 0 0 0
Accessto incumbent'sfacilities 0 1 0 0 1 0 1 0 0 0 05 0 1 0O 05 1 O 0 1 0 1
NP 0 1 0l 05 1 0 1 0 0 0 0 0 1 0 o 11 0 0l 05 0 05
Total--policy2| 0] 0.8 0l 05 05 0 06 0 0 0 04 0l 0.8 02025 08 0 0l 05 0] 0.45
Aggregate (P1+P2)] 0[1.725/0.216] 0.5/1.004 0/1.105/0.134 0[0.204/ 0.604| 0.1002|1.575| 0.2 0.49 1.35] 0/0.182|0.929 0] 0.804




Chapter 8
QUANTIFYING THE IMPACTS OF REGULATORY REFORM

IN INFRASTRUCTURE ON ECONOMIC PERFORMANCE
IN APEC ECONOMIES

Marn-Heong Wong*

e Foreign direct investment inflows at the aggregate level are influenced by the general
regulatory environment in an economy rather than by regulation which is specific to
infrastructure.

e There is some evidence of the positive influence of infrastructure regulatory quality
when examining flows at the sectoral level, at least for telecommunications.

e Quality of regulation includes aspects other than just the independence of the
regulator.

8.1 INTRODUCTION

Policy debate on the impact of structural reform often makes use of a series of indicators of
ingtitutional quality and of the characteristics of an economy’s regulatory system. Such
indicators are often produced by agencies such as the World Bank. APEC also uses similar
indicators in its work programs on structura reform. In this chapter, indicators of this type
are tested for their influence on indicators of economic performance. The focus is the link
between regulatory quality and performance in relation to the infrastructure sector from two
perspectives. The first explores how the quality of regulations, including infrastructure
regulation, may affect foreign direct investment (FDI) in infrastructure industries. The second
assesses how the regulatory environment may affect total FDI inflows,

The review finds that FDI inflows aggregated across infrastructure industries are influenced
by the genera regulatory environment in an economy, such as the legal framework and the
cost of compliance with administrative requirements. This effect is more important than that
of the quality of regulation. However, there is some evidence of a positive link between
regulatory quality in a specific infrastructure sector and investments in that particular sector,
such as in telecommunications.

For economy-wide total FDI inflows, more important are the opportunities for foreign
investors to acquire a controlling share in domestic companies and the degree of openness to
trade. Ease of access to finance also appears to be connected to the total FDI inflows.

APEC membership since 2004, when the structural reform agenda was launched, does not
seem to be significantly associated with a higher rate of FDI inflows, after accounting for the
regulatory environment, as well as other economy characteristics.

! Lee Kuan Yew School of Public Policy, National University of Singapore (sppwmh@nus.edu.sg).
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These results focus only on one performance indicator but they suggest the value of further
work using a longer time frame and testing a wider range of indicators of regulatory quality
as they apply to infrastructure sectors. At the same time, they stress the importance of the
genera regulatory environment, at least for FDI.

8.2MODELLING AND DATA

The paper estimates two models using panel data. The first relates regulation with FDI in
infrastructure and is adapted from the specification in Kirkpatrick et a. (2006):

InfraFDli; = Bo + B1REG; + B2Xit + Psapectit + vi + U + &it [1]

where i denotes economy, t denotes year. The dependent variable, InfraFDI, is private foreign
investment in infrastructure projects and measured in logarithm. REG refers to general
regulatory and infrastructure policy variables and X represents the control variables, which
will be elaborated below. apect is an interaction term to assess whether an economy that is an
APEC member would receive higher private investments in infrastructure industries after
2004, as APEC members implement structural economic reforms that would fit within the
APEC Leader's Agenda to Implement Structural Reform (LAISR). v; absorbs the time-
invariant economy-specific effects, while u; is a set of year dummies to control for
macroeconomic shocks; € isthe idiosyncratic error term.

The second model estimates the relationship between the regulatory environment and quality
of infrastructure on aggregate FDI inflows to an economy:

FDlit = Bo + B1REG; + B2Xit + Baapectis + vi + U + &t [2]

FDI is measured as foreign direct investment inflow as a percentage of GDP. The right hand
variables are the same as defined for Equation (1).

The data on FDI in infrastructure projects is obtained from the Private Participation in
Infrastructure (PPI) Project Database compiled by the World Bank. The PPl data records
infrastructure projects with private participation in the energy, telecommunications, transport,
and water and sewerage sectors in low- and middle-income economies. Thus, the equation is
estimated for a set of developing economies only, of which 11 are APEC member economies.

Detailed project information is examined to calculate private investors share of investment
commitments in infrastructure projects with private participation. State-owned enterprises or
their subsidiaries are considered private investors in projects located offshore. Kirkpatrick et
al. (2006) notes that about 80% of private contribution in infrastructure projects comes from
foreign investors. Thus, the values of private investment can be regarded as comprising
mainly values of private foreign investment and will reflect the influences of FDI
determinants.

Regulatory quality variables are the focus of research interest in this chapter. Alternative sets
of regulatory indicators are used, which comprise amix of indicators of various aspects of the
genera regulatory environment as well as measures of infrastructure policy. Generd
regulatory indicators are obtained from the alternative sources of the World Bank’'s
Worldwide Governance Indicators (WGI) database produced by Kaufmann et a. (2009),
IMD Business School’s World Competitiveness Yearbook (WCY), and the World Economic
Forum’'s Global Competitiveness Report (GCR). These regulatory indicators are based on
survey responses and thus are subjective measures. They are also open to the criticism that
they only give an idea of relative regulatory quality across economies in broad aspects but do
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not provide information on the policy measures that might have contributed to an economy’s
ranking or changes in its relative position. Nevertheless, information from these sources has
the advantage of containing annually updated data for a large number of economies and thus
is suited for use in multiple-year, cross-economy regressions.

Where possible, a set of indicators is chosen to proxy for the five priority areas of the LAISR,
namely: regulatory reform, strengthening economic legal infrastructure, competition policy,
corporate governance and public sector management. However, it is noted that some of these
indicators may be highly correlated as they reflect the common underlying governance and
policy environment of an economy. Thus, the final set of regulatory indicators included in
any estimation is selected after checking their degree of correlation and also using the best
fitting specification based on a model selection criterion (this is called the Akaike
Information Criterion).

The effective regulation of privatised infrastructure sectors requires a policy environment that
sustains market incentives and investor confidence, and a key condition towards this end is
independence of the regulators from political interference. Following Kirkpatrick et al.
(2006), this study constructs a dummy variable that takes a value of 1 if an economy has
independent regulators in both the telecommunications and electric power industries in any
year, to proxy for the quality of its infrastructure regulation. ‘Independence’ here refers to
organisational independence of the regulatory bodies — where the regulator is not integrated
as a section of a government ministry — rather than their actual autonomy from government
interference. This information is obtained from the International Energy Regulation Network
and the International Telecommunications Union. A second measure used in the estimations
that proxies for infrastructure policy is the survey response to the question of whether
‘maintenance and development of infrastructure are adequately planned and financed’ from
WCY.

The scope of the set of variables measuring economy characteristics (called control variables)
is based on the specification in Kirkpatrick et a. (2006) and data obtained from the World
Bank’s World Development Indicators database. These variables are:

e rea GDP per capita as ameasure of the level of income and demand in an economy;
e inflation, domestic credit, exchange rate and taxation variables to capture
macroeconomic stability;
e trade openness; and
e domestic financial development and skills level of the labour force as indicators of
structural characteristics of the host economy.
Not all the control variables in Kirkpatrick are used in the final estimations, as the inclusion
of all the variables significantly reduces the sample size and the excluded variables are found
in preliminary estimations to be statistically insignificant. The fina set of control variables
included are lagged variables of income per capita, inflation and openness to allow for
statistical problems (including potential endogeneity bias and adjustment 1ags).

The apec-time (apect) interaction term is constructed as a; X try, where a;is a dummy that is 1
if an economy is an APEC member in year t and O otherwise, and tr; is a trend term with O
values before 2004.

The main regression technique applied in the estimations is fixed effects panel regression,
which controls for time-invariant, economy-specific effects. However, since the dataset is a
relatively short panel that covers 2000 to 2008 (or shorter depending on the set of regulatory
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indicators used), the equation is also estimated using pooled OL S with cluster-robust standard
errors, on the assumption that the errors are correlated over time for each economy but not
across economies.

8.3 RESULTSAND ANALYSIS

Table 8.1 presents the results for the pooled OLS and fixed effects regressions with FDI in
infrastructure projects as the dependent variable. The results apply to a set of developing
economies for which data are available and include the APEC economies of Chile; Ching;
Indonesia; Malaysia; Mexico; Peru; the Philippines; the Russian Federation; Thailand; and
Viet Nam.

Of the regulatory and infrastructure policy variables there is evidence of a statistically
significant and positive relationship between the quality of a general regulatory environment
and foreign private investment in infrastructure across the different sets of regulatory
indicators used. ? Coefficient estimates that are significant include those on the WGI-
government effectiveness index, the WCY indicator on whether a ‘legal and regulatory
framework encourages the competitiveness of enterprises and the GCR indicator on whether
‘complying with administrative requirements is burdensome’.

The correlation between infrastructure policy and quality and FDI in infrastructure is
generaly insignificant. In particular, the dummy of regulatory independence is not significant
across all specifications. The apec-time interaction term intended to capture the differential
effects of regulatory changes since 2004 in APEC economies is only sometimes significant.

Table 8.2 reports the results of pooled OLS and fixed effects regressions with economy-level
FDI inflows as the dependent variable. The sample used for the aggregate FDI equations
includes a much larger number of economies than the sample for the FDI in infrastructure
equations. These economies are spread across different income levels and comprise all APEC
economies except Brunei; Papua New Guinea; and Chinese Taipei where not al the data
included in the regressions are available. The regulatory and infrastructure policy variables
are largely insignificant regardless of the sets of regulatory indicators and econometric
methods used. The only exception is the WCY variable on whether ‘foreign investors can
acquire control in domestic companies’, which is significant and positive. The variable that is
consistent in being strongly and positively correlated with FDI across regressionsistrade as a
percentage of GDP. The last two findings indicate that FDI is encouraged by economies that
are more open to trade and that foreign investors respond to lower restrictions on FDI. There
is aso evidence that an increase in credit extended to the private sector, which proxies for
ease of access to finance, is associated with higher FDI. The apec-time interaction term is
significant only in pooled OL S regressions and is negatively signed across specifications.

The dummy variable that measures regulatory independence in infrastructure (precisely, in
both telecommunications and electricity industries) is found to be insignificant across the
board, regardiess of whether the dependent variable is infrastructure investments or aggregate
FDI inflows. This is unlike the findings in Kirkpatrick et a. (2006), where the variable is
weakly significant (at the 10% level) and positively correlated with infrastructure investment
in selected specifications. As mentioned in Kirkpatrick et al. (2006), when both general
regulatory indicators and an infrastructure regulatory independence dummy are included in

2 All mentions of ‘significance’ in this section refer to statistical significance.
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Table 8.1: Resultsfor the pooled OL S and fixed effectsregressions with FDI
in infrastructure projectsasthe dependent variable.

Dependent variable: D 2 ©)] 4 (5) (6)
Ln FDI in Infrastructure
Economy fixed effects No Yes No Yes No Yes
Regulatory environment
WGI
Government effectiveness 0.064 1.850
index (0.885) (0.462)* **
WCY
Control by foreign investors -0.236 0.102
(0.128)* (0.085)
Legal and regulatory 0.301 0.388
framework (0.134)** | (0.100)***
Shareholders' rights -0.120 -0.089
(0.238) (0.127)

GCR
Business impact of ruleson -0.374 0.329
FDI (0.323) (0.202)
Burden of government -0.070 0.370
regulation (0.271) (0.187)**
Effectiveness of anti- 1.237 0.027
monopoly policy (0.420)*** | (0.244)
Protection of minority -0.202 -0.338
shareholders’ interests (0.358) (0.213)
Infrastructure policy
Independence of regulatorsin -0.405 -0.017 0.197 -0.112 0.129 -0.159
electric power and (0.260) (0.222) (0.376) (0.290) (0.440) (0.311)
telecommunications sectors
(dummy variable)
Maintenance and -0.089 -0.270
Development of infrastructure (0.139) (0.124)**
(WCY)
Control variables
Ln GDP per capita (lagged) 0.604 -1.174 0.129 1.977 0.175 -1.304

(0.235)** (1.046) (0.228) (1.126)* (0.250) (1.618)
Annual change of inflation 0.002 -0.014 -0.028 -0.018 0.015 -0.014
(lagged) (0.007) (0.005)*** | (0.015)* (0.010)* (0.020) (0.014)
Export and import/GDP -0.021 -0.001 -0.013 -0.020 -0.018 0.007
(lagged) (0.005)*** (0.007) (0.005)** | (0.009)** | (0.006)*** | (0.010)
Domestic credit to private 0.017 0.016 -0.002 0.015 0.005 0.014
sector/GDP (0.006)*** | (0.006)** (0.004) | (0.005)*** (0.007) (0.007)*
apec-time interaction term 0.305 -0.181 0.112 -0.155 0.405 -0.038

(0.108)*** | (0.064)*** | (0.094) (0.089)* | (0.113)*** | (0.089)
Joint significance of year 0.002 0.000 0.008 0.121 0.260 0.006
dummies (p-value)
Adjusted R2 0.365 0.813 0.253 0.776 0.376 0.844
No. of observations 440 440 150 150 243 243
No. of economies 62 62 23 23 54 54

Sandard errorsin parentheses.

*k% k% *
l

, * - indicates significance at the 1, 5 and 10% levels

the same regression, results of significant coefficients on the former and insignificant
coefficient on the latter could indicate that investors, whether in infrastructure or more
generaly, are more strongly influenced by the overall governance environment, and
infrastructure regulation does not exert an independent influence from the quality of overall
governance.
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Table 8.2: Resultsfor the pooled OL S and fixed effectsregressionswith
economy-level FDI inflows as the dependent variable.
Dependent variable: (0] ()] (©)] 4 (5) (6)
FDI
Economy fixed effects No Yes No Yes No Yes
Regulatory environment
WGI
Government effectiveness 0.674 1.398
index (0.491) (1.321)
WCY
Control by foreign 1.015 0.743
investors (0.270)*** | (0.443)*
Legal and regulatory 0.369 -0.134
framework (0.306) (0.411)
Shareholders' rights -0.498 -0.429
(0.376) (0.561)
GCR
Business impact of ruleson 0.499 0.052
FDI (0.845) (0.915)
Burden of government 0.321 0.222
regulation (0.711) (0.682)
Effectiveness of anti- 0.168 -0.110
monopoly policy (0.637) (0.918)
Protection of minority -0.872 -0.894
shareholders’ interests (0.707) (0.917)
Infrastructure policy and
quality
Independence of regulators -0.253 0.269 -0.330 -0.356 -0.518 -0.699
in electric power and (0.495) (0.700) (0.551) (1.265) (0.865) (1.374)
telecommunications sectors
(dummy variable)
Maintenance and -0.058 0.540
Development of (0.273) (0.532)
infrastructure (WCY)
Control variables
Ln GDP per capita (lagged) -0.247 2.814 -0.503 -2.323 -0.091 -6.497
(0.307) (3.316) (0.388) (5.325) (0.263) (7.031)
Annual change of inflation 0.031 0.048 -0.031 -0.022 0.025 0.031
(lagged) (0.019)* | (0.018)*** (0.028) (0.061) (0.040) (0.064)
Export and import/GDP 0.044 0.088 0.037 0.107 0.045 0.062
(lagged) (0.006)*** | (0.017)*** | (0.006)*** | (0.022)*** | (0.008)*** | (0.032)*
Domestic credit to private -0.005 0.027 -0.007 -0.021 0.004 0.085
sector/GDP (0.008) (0.014)* (0.008) (0.023) (0.011) (0.026)***
apec-time interaction term -0.525 -0.187 -0.354 -0.179 -0.634 -0.339
(0.254)** (0.242) (0.268) (0.326) (0.281)** (0.408)
Joint significance of year 0.0006 0.7321 0.0015 0.3097 0.0026 0.0865
dummies (p-value)
Adjusted R2 0.318 0.472 0.419 0.541 0.317 0.632
No. of observations 660 660 323 323 331 331
No. of economies 99 99 51 51 89 89

Sandard errorsin parentheses.

kkk k% *
l

, * - indicates significance at the 1, 5 and 10% levels

Some studies (e.g., Cubbin & Stern 2006; Zhang et al. 2008) have found a significant and
positive link between the quality of regulation of the electricity industry, which included
regulatory independence, and a positive outcome as measured by generation capacity. So it
may be the case that independence of the regulator in an infrastructure sector might be more
specifically linked to outcomes in that sector. To test this premise, two additional regressions
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are conducted in this paper. The first relates private investment in telecommunications
infrastructure projects (which accounts for over half the amount of infrastructure investments)
to independence of telecom regulators only. The other relates private investment in energy
infrastructure projects (which accounts for 28% of total investments) to independence of
electricity regulators only. The other variables remain as specified in Equation (1).

The results are reported in Tables 8.3 and 8.4. It is observed that the regulatory dummy
variable is now significant in a number of regressions although not always with the expected
signage. Independence of telecom regulators is strongly and positively related to FDI in
telecoms infrastructure projects in devel oping economies when fixed effects regression is run
on the sample that includes GCR indicators. However, the variable is weakly significant and
negative in the sample using WCY indicators. Coefficient estimates on the electricity
regulatory independence variable are significant in the sample with the WGI variable but they
are negative.

8.4 CONCLUSION

The paper finds that FDI flows, whether aggregated across infrastructure industries or at the
economy-wide level, are influenced by the general regulatory environment in an economy
rather than regulation which is specific to infrastructure. There is no conclusive evidence that
APEC membership since 2004 is significantly associated with a higher rate of FDI inflows.
There is some evidence of the positive influence of infrastructure regulatory quality when
examining flows at the sectoral level, at least for telecommunications. Further investigations
could be carried out by constructing a regulatory indicator that takes into account more
dimensions of infrastructure regulatory quality than the independence of regulators and using
alonger time series. Overal the results, although mixed, serve to highlight that the quality of
infrastructure regulations should be taken into consideration in any statistical analysis of
infrastructure sector performance.
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Table 8.3: Relating private investment in telecommunicationsinfrastructur e projects
to independence of telecom regulators.

Dependent variable: (N} ()] 3 4 (5) (6)
Ln FDI in Telecom
Infrastructure
Economy fixed effects No Yes No Yes No Yes
Regulatory environment
WGI
Government effectiveness -0.142 0.353
index (0.361) (0.370)
WCY
Control by foreign investors -0.176 0.122

(0.168) (0.082)
Legal and regulatory 0.215 0.344
framework (0.125)* | (0.095)***
Shareholders' rights -0.147 -0.116

(0.280) (0.132)
GCR
Business impact of ruleson -0.291 -0.001
FDI (0.283) (0.186)
Burden of government -0.376 0.116
regulation (0.249) (0.162)
Effectiveness of anti- 1.328 0.198
monopoly policy (0.342)*** (0.214)
Protection of minority -0.276 0.170
shareholders’ interests (0.343) (0.196)
Infrastructure policy
Independence of regulatorsin 0.426 -0.005 0.123 -0.576 0.148 1.822
telecommunications sector (0.404) (0.291) (0.492) (0.343)* (0.553) (0.667)***
(dummy variable)
Maintenance and -0.218 -0.293
Development of (0.154) | (0.128)**
infrastructure (WCY)
Control variables
Ln GDP per capita (lagged) 0.683 -0.584 0.144 2.638 0.166 -1.449

(0.1721)*** (0.790) (0.241) | (1.264)** (0.188) (1.538)**
Annual change of inflation 0.010 -0.013 -0.031 -0.032 0.031 -0.008
(lagged) (0.005)** | (0.004)*** | (0.014)* | (0.010)*** (0.021) (0.013)
Export and import/GDP -0.021 0.004 -0.011 -0.010 -0.016 0.003
(lagged) (0.004)*** (0.005) (0.007) (0.008) (0.006)*** (0.009)
Domestic credit to private 0.016 0.002 -0.002 0.004 0.006 0.002
sector/GDP (0.006)*** (0.005) (0.005) | (0.005)** (0.007) (0.007)
apec-time interaction term 0.418 -0.164 0.136 -0.020 0.375 -0.036
(0.109)*** | (0.067)** (0.091) (0.063)* | (0.102)*** (0.089)

Joint significance of year 0.000 0.000 0.4885 0.3666 0.1143 0.025
dummies (p-value)
R2 0.376 0.8260 0.237 0.811 0.394 0.846
No. of observations 559 559 145 145 272 272
No. of economies 92 92 23 23 64 64

Sandard errorsin parentheses.
*kk%k *% *

, * - indicates significance at the 1, 5 and 10% levels
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Table 8.4: Relating private investment in energy infrastructure projects
to independence of electricity regulators.

Dependent variable: (0] ()] ©)] 4 5) (6)
Ln FDI in Energy Infrastructure
Economy fixed effects No Yes No Yes No Yes
Regulatory environment
WGI
Government effectiveness index 0.090 0.651
(0.614) (1.019)
WCY
Control by foreign investors -0.407 -0.405
(0.184)** | (0.299)
Legal and regulatory framework 0.227 0.359
(0.321) (0.283)
Shareholders' rights 0.061 0.262
(0.404) (0.393)
GCR
Business impact of rules on FDI -0.603 -0.684
(0.459) (0.549)
Burden of government regulation 0.081 0.258
(0.436) (0.486)
Effectiveness of anti-monopoly 0.950 0.957
policy (0.550)* (0.637)
Protection of minority 0.115 -0.655
shareholders’ interests (0.526) (0.674))
Infrastructure policy
Independence of regulatorsin -0.828 -1.219 0.120 -1.344 0.347 1.034
electric power sector (dummy (0.376)** | (0.532)** (0.556) (0.860) (0.552) (2.077)
variable)
Maintenance and Development -0.042 -0.079
of infrastructure (WCY) (0.340) (0.377)
Control variables
Ln GDP per capita (lagged) 0.234 3.271 -0.033 6.305 -0.054 4779
(0.340) (2.096) (0.365) (3.274)* (0.290) (4.606)
Annual change of inflation 0.002 0.011 -0.005 0.027 0.005 -0.028
(lagged) (0.011) (0.017) (0.029) (0.029) (0.020) (0.057)
Export and import/GDP (lagged) -0.007 -0.024 -0.003 -0.011 -0.001 -0.053
(0.007) (0.017) (0.008) (0.027) (0.008) (0.033)
Domestic credit to private 0.007 0.009 -0.008 0.020 -0.009 0.044
sector/GDP (0.010) (0.015) (0.017) (0.021) (0.015) (0.026)*
apec-time interaction term 0.187 -0.024 0.100 0.158 0.291 0.248
(0.138) (0.124) (0.145) (0.180) | (0.123)** | (0.213)
Joint significance of year 0.0066 0.0875 0.2315 0.1583 0.0036 0.4298
dummies (p-value)
Adjusted R2 0.115 0.454 0.050 0.448 0.134 0.498
No. of observations 237 237 119 119 137 137
No. of economies 58 58 22 22 43 43

Sandard errorsin parentheses.
*kk k% *

, * - indicates significance at the 1, 5 and 10% levels.
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Chapter 9

AIR TRANSPORT IN KOREA AND NORTHEAST ASIA

Y eon Myung Kim and Sean Seungho Lee’

o Competition on domestic routes in Korea by low cost carriers has led to much lower
fares.

e The negotiation of an Open Skies agreement led to lower fares and more flights and,
therefore, greater convenience and higher traffic levels on routes to Shandong
province in China: this experience could be extended to other international routes.

e There are some lessons in the experiences of the European Union and the USA on
how this might be done; and the expected competitive pressure that spills over from
the agreement between the EU and the USA is another driver for change in North-
East Asia

9.1 INTRODUCTION

Korean civil aviation has shown remarkable development in recent years. Korea has recorded
one of the highest air traffic growth rates in Asia, averaging over 10% annua growth for
international passengers and 7% for cargo from 2005 to 2007. Incheon International Airport
has grown into one of Northeast Asia’s largest hub airports since its inauguration in March
2001. It now ranks as the world's second airport in international cargo transported and the
tenth airport in passenger volume in 2009. Meanwhile, domestic traffic has slumped from a
peak of 23.5 million trips in 1996 to less than 17 million in 2007. There was a large drop in
2004 which coincided with the opening of Korea's Bullet Train. This led to a response in
airline strategy, which is discussed in this case study.

In international markets, a new program of ‘Open Skies negotiations has begun. These
developments and their consegquences are reviewed in this case study. The main interest is
developments on international routes but also included is a brief review of the experience of
the entry of low cost carriers (LCCs) to the domestic market in Korea.

9.2DOMESTIC MARKETS

A series of regulatory reforms in 2009 changed the entry conditions into the Korean air
transport market, including reductions in the value of the capital required for new entrants
and in the number of aircraft in the fleet. However, even prior to the regulatory and policy
reform, private entities had already been operating airline services as new start-up carriers.
The LCCs began to enter domestic routes in 2006. Kim and Lee (2010) review the LCC
sector in Korea and Zhang et al. (2008) review the experience in Thailand and China. They
link the growth of the sector to the growth of domestic tourism in 2005. Another pressure on
the full service carriers (FSCs) that previously dominated the market was the competition

! The Korea Transport Ingtitute (ymkim@koti.re.kr).
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from high-speed trains which began in 2004. The use of the LCC model was a competitive
response. Another driver was the interest of regional governments willing to invest and to
develop their local airports.

Table 9.1 shows the status of Korea's start-up operations. Six have set up and four remain in
operation. There are reports that Hansung Airlines may resume this year (Korea Herald
2010). Most charge fares of about 70% (one charges 80%) of the fares of the FSCs or the fare
prior to their entry. Two of the airlines are not subsidiaries of the established carriers. The
LCC share is now 25% (Jin Air 8% Jeju Air 7%, Air Busan 7%, Eastar Jet 3%) of the
domestic market, with Korean Air having 48% and Asiana Airlines 27%. The LCC share is
close to 30% on some routes (e.g., Gimpo-Jgju).

Clearly, the established FSCs see the LCCs as a threat. Recently, the Korean competition
authority, the Korea Fair Trade Commission (KFTC), ruled as anti-competitive some
practices of the FSCs, including offering loyalty rebates to travel agents. The KFCT also
warned against FSCs asking agents to restrain sales of tickets on LCCs by threatening access
to fewer seats on FSCs at peak times or on certain routes.

Table9.1: Statusof Korean low cost carriers.

Carrier/ Segju Air Hansung Y eongnam Air Jinair Air Busan Eastar Jet
Operations Airlines
L‘icenege August 2005 March 2005 July 2008 April 2008 June 2008 August 2008
1SSU
Inauguration June 2006 August 2005— July 2008— July 2008 October 2008 June 2009
April 2009 December 2008
Airport base Jeju Cheongju Kimhae Gimpo Kimhae Gimpo
International International International International International International
Airport Airport Airport Airport Airport Airport
Licencetype Scheduled Non- Non-scheduled Scheduled Scheduled Non-scheduled
scheduled
Route Jegju—Gimpo Cheongju— Kimbae-Jgju, Gimpo-Jeju | Kimhae-Gimpo | Gimpo-Jgju
Jegju—Kimhae Jgju Gimpo, Daegu Kimbae-Jeju Gunsan-Jegju
Gimpo—-Kimhae | Gimpo-Jeju Kimbae— Cheongju-Jeju
Gunsan
Air fare 70% of current 70% of 70% of current 80% of 70% of current | 70% of current
fare current fare fare current fare fare fare
Capital Aekyung Group | Private fund na Korean Air | AsianaAirlines na
investment | KRW415 billion; | KRWS5 billion subsidiary subsidiary
Jegju Province
KRWS5 hillion
Operational Yes Ceased Ceased Yes Yes Yes

Note: na= not applicable

9.3 INTEGRATED INTERNATIONAL AIR TRANSPORT MARKETS

The international policy of the three Northeast Asian (NEA) economies is reviewed in this
section. All are working towards more liberal arrangements. Before turning to the detail it is
important to note that events in transport across the North Atlantic Ocean are a driver of this
change. In May 2008 routes to any destination within the European Union (EU) and the
United States of America (USA) were opened to carriers of either continent. Two giant
markets have been consolidated with the aim of expanding market share in the global air
transport industry, and the increased competitiveness of these carriers may be expected to
spill over to other markets. The North Atlantic market is well known for its profitability and
the EU-Far East market remains one of the biggest premium travel markets (accounting for
15.2% of total premium revenues worldwide; Centre for Asia Pacific Aviation 2008). The EU
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and USA carriers may target other routes in NEA and carriersin that region now also seek to
remove the impediments to their own international competitiveness.

9.3.1 Palicy in Korea

The Korean government’s aim is to have Korean airlines operating in a hub and spoke
structure in the international market, thereby adding to traffic growth to and within Korea.
With more open agreements, air carriers will operate more effectively and efficiently and
passengers will benefit as a result. To establish a more liberal hub and spoke air transport
market, the Korean government has negotiated bilatera and multilateral agreements
according to the principles of Open Skies. Table 9.2 summarises the state of these
negotiations and Table 9.3 refersto features of all Korea' s air services agreements (ASAS).

Table9.2: Status of Open Skiesin Korea, January 2010.

Deregulation of passenger and cargo traffic
rights
Maldives; China; Thailand; Chile; Myanmar;
Peru; Cambodia; Japan; Viet Nam; Ukraine; Sri
Lanka; Kenya; Azerbaijan; Mexico; Malaysia;
Tunisia; Belarus
Source: KOTI.

Deregulation of cargo traffic rights

Australia;  India; Austria; Sweden; | USA;
Norway; Denmark; Macau; Germany; | Canada
South Africa; Finland; Greece; Uzbekistan

Open Skies

Table 9.3: Status of Korean Air Services Agreements (ASAS).

Type of bilateral ASAs

Non-operational bilateral ASAs

Operational bilateral ASAs

Predetermined (TP)*

Bermuda (B)?

Macau (pax); Brunei; Khuzestan;
Gabon; Nigeria; Libya; Morocco;
Algeria; Djibouti; Columbig;
Rumania; Malta; Bulgaria;
Iceland; Palau; Yugodavia;
Portugal; Bahrain; Saudi Arabig;
Oman; Jordan; Irag; Kuwait

France; Hong Kong, Ching;
Chinese Taipei; Singapore;
Indonesia; Netherlands; Belgium,;
Switzerland; Spain; Italy;
Czechoslovakia; Poland; Finland;
Hungary; UAE; Iran; Turkey;
Egypt; Qatar; Israel; Fiji; Australia
(pax); New Zealand

‘Point to Point’” Open Skies
(POS)*

Maldives; Peru; Norway;
Denmark; Sweden; Portugal;
Qatar; Palau; Nigeria; Kenya;
Mexico; Chile

Viet Nam; China; Japan;
Malaysia; Myanmar; Cambodia;
Thailand; Sri Lanka; Azerbaijan;
Ukraine; UK (cargo); Australia
(cargo); Germany; Austria

‘Multiple Point’ Open Skies
(MOS)*

Canada

USA

1 TP — Each economy designates a single company to operate on the route; limited number of points/routes
operated by designated airlines; capacity and frequency to be agreed ex ante; few 5th freedoms are granted.

2 B — Each economy designates one or several airlines on each route; limited number of points/routes operated
by designated airlines; there is no ex ante capacity control on each route, capacity offered is often negotiated
via commercial agreements between airlines; several 5th freedoms may be granted; total capacity must be
proportional to the needs of the main bilateral route.

3 POS — Multiple designation of airlines; free access to designated routes, between specific points, either
departure or arrival points may be left open and unrestricted; no frequency or capacity control; extensive 5th
freedom rights are granted.

* MOS — Multiple designation of airlines; airlines can fly on any route between two states; no frequency or
capacity control; unrestricted 5th freedom rights.

This more open approach was reinforced in March 2008 when a new government sought to
open the international air transport markets to and from Korea. The administration’s intention
was to promote and deregulate Korea's air transport industry, and to offer a broader range of
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choices to the air passengers by allowing open market competition to air transport operators.
However, the procedure was that airlines had to ‘ provide the basic requirements for domestic
air transport operation before entering the international air transport market’. All ‘start-up’
carriers in Korea were required to serve 2 years of probation in order to stabilise their safety
management systems, and also to complete 20 000 Aircraft Transport Movements (ATMS) in
the domestic sector before they could launch their international operations. This meant, for
example, that LCCs had to become established on domestic routes before being able to fly
internationally, whereas some may have preferred otherwise.

In one case, an international LCC, Tiger Airways, attempted to enter the Korean market. The
majority owner of Incheon Tiger was the Incheon municipal government (51%) and the
balance was owned by Tiger. However, it was argued to the Ministry of Transport that the
new airline was effectively controlled by Singapore Airlines, which has an ownership share
in Tiger. This would have contradicted Korea's policy on the entry of foreign controlled
carriers, and the application for a licence was withdrawn.

9.3.2 Paliciesin China and Japan

Instead of an immediate move to Open Skies, China has preferred a process of ‘stepwise’
market integration, with a focus on NEA. China's preference is to follow the example of the
EU’s *Open Aviation Area’ (OAA), which was set up in three packages from 1988 to 1997.
Chinese researchers have proposed four stages of reform. Asthefirst step, the target isto turn
the separate ASAs of China; Korea; and Japan into a plurilateral ASA. At this stage, the
difficulty is how to coordinate the differences among the ASAs. The other three steps would
be followed in a package program similar to the OAA (Table 9.4). However, change of this
sort would be significant. The partial open sky policy between Korea and China established
in 2006 is discussed in detail below. In May 2007 they aso initiated the Seoul Gimpo—
Shanghai Honggiao shuittle service.

In 2006, under the former Abe Administration, Japan began a reform called the Asian
Gateway Initiative (AGI) that was to revitalise the Japanese economy and share prosperity
with its neighbouring economies, China and Korea. In May 2007 the government of Japan
proposed a comprehensive policy package for air transport which accelerated the promotion
of an Open Skies policy in Japan. This brought about drastic changes in the Japanese air
transport industry. In July 2007 Korea became the first partner of Japan to abolish the
restrictions on entry points into both economies and, with the exception of flights to and from
airports in metropolitan areas of Japan that have capacity constraints, to abolish limits on
frequencies. The Japan Civil Aviation Bureau (JCAB) has now reached agreement with
Thailand; Macau; Hong Kong, China; Viet Nam; Maaysia; and Singapore, with negotiations
in progress with Chinaand India.

A Japanese air transport specialist has suggested that Japan; China; and Korea should
cooperate to approach an integrated air transport market. In the first stage of bilateral
liberalisation, two economies could, as much as possible, reciprocally seek to liberalise both
the routes and frequencies between any points within them and direct flights between them.
The two economies may also reciprocally expand up to the rights of airlines to pick up traffic
bound for destinations other than the airline' s home base. In the second stage the expansion
of traffic rights up to the full Open Skies could be initiated on a reciprocal basis. However,
according to this analyst, prior to the formation of the integrated air transport market in NEA,
the following issues would have to be resolved:
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e proper capacity of infrastructure for the air transport industry;
e development of common safety, security and social rules and regulations;
e geographica scope of liberalisation; and
e security policy.
Table 9.4: The EU action package for theintegration of theair transport market.
1st (January 1988-) 2nd (November 1990-) 3rd (January 1993-)
Percentage of full fare Percentage of full fare
Fare type fRa?fé Approval | Faretype fRa?fé Approval Establish regulations
Not to be denied for committee or
Fully flexible| 106 |by either goverment o
Fare* . government 'mp e_ment .
Discount or 45— 95— ) Inordinate discount
radically low % Permitted |Economy 105 Permitted fare
fare DiScount or Continuous lowering
radically low | S0~ |Permitted of thefare
94
fare
Annually, > 250 000 passengers at
each departure point (1988) Annually, >140 000 passengers or
Annually, >200 000 passengers or |>800 aircraft frequencies at each
Approval of [>1200 aircraft frequencies at each |departure point (1991) Not applicable
dual service |departure point (1989) Annually, >100 000 passengers or
Annually, >180 000 passengers or |>600 aircraft frequencies at each
1000 aircraft frequencies at each  |departure point (1992)
departure point (1990)
distrsieat;tftion ig;gng (Jan. 1988-) Up to 60% capacity to be di_stribution Unlimited
6 (Oct. 1989-) Up to 75% of yearly expansion
per economy
All entrantson
international and
39 4™ freedom for permitted hub domestic routes
Route  |routes 3 4" freedom in all airports Cabotage since April
entrance  |5" freedom up to 30% of capacity |5" freedom up to 50% of the capacity|1997
5" freedom to Ireland and Portugal Permitted cabotage
in >50% of capacity’
prior to April 1997
Fare discussion Fare discussion Fare discussion
Exempt from |Slot alocation Slot allocation Slot allocation
fair CRS CRS CRS
competition |Ground service for aircraft, freight, |Ground service for passenger, freight |Cooperate in low
passenger and in-flight meals etc. |and in-flight meals etc. demand routes
O“p;naégr Not applicablein 1% and 2™ package.

Source: Kim 2004.

Note:

tDomestic flight operation by third economy flag carrier

9.4 IMPACT OF OPEN SKIES

*To the above exception, the hilateral agreement can be applied (up to 2nd package)

A regional version of Open Skies was established between Korea and Shandong Province in
China in 2006. The result was rapid growth in passenger numbers and aircraft movements
(much faster than other routes to China), higher frequencies (and therefore greater
convenience), a new network structure and lower fares by more than 8% on average. Tables
9.5 and 9.6 report the data for routes between Korea (ICN) and Shandong Province compared
with other Chinese destinations. Both series show growth to record heights but with much
higher growth on routes to Shandong.
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Another way to assess the impact of Open Skiesis to review the experience of the following
destinations in Shandong from 2005 to 2007 and their links to Korea:

e Incheon—-Weihai, Yantai, Qingdao, Jinan routes

e Busan-Weihai, Qingdao routes

e Daegu—Qingdao routes

Table 9.5: Aircraft movement after the Open Skies policy between Korea and China.
Air craft movement

Classification A B c
Korean Carriers 3756 5,330 5,645
| CN—-Shandong ' (+41.9%) (+50.3%)
Chinese Carriers 4208 8,361 8,732
’ (+98.7%) (+107.5%)
Korean Carriers 19.897 ( 2&68;) ( 2;37356(; |
" ! +34.0% +27.5%
|CN-Cther Cities Chinese Carriers 15220 27.976 24,493
* (+53.5%) (+34.4%)

Note: A = 12 months to 16 June 2006; B = 12 months from 16 June 2006; C = 12 months to June 2008.

Table 9.6: Passenger performance after the Open Skies policy between Korea and China.

Classification n Passgngef S . - LéF -
CN- roren 495,250 (f‘ﬁ'_%ﬁ/f) (3233'_17‘3/“2) 62.3% | 56.6% | 57.9%
Shendong | Chinese 376,234 (i‘rfé'_g;%/f) (ngfg?/o | 60.1% | 52.4% | 50.6%
|N-Other Carnrs 3,303,690 (iéj ::/03) 3&?23_%&5)6 7L0% | 65.5% | 61.2%
e chinese 2,671,634 3"‘(13;8%5(] " 2'81_‘3'75_"7‘;] | | 665% | 62.2% | 65.4%

Note: A = 12 months to 16 June 2006; B = 12 months from 16 June 2006; C = 12 months to June 2008.

The number of passengers using the Korea—Shandong route in 2006 was 1.02 million,
showing an increase of 16.1% compared to the previous year (Table 9.7). In 2007 the number
of passengers was 1.4 million, a much higher growth rate of 37.2%.

The number of passengers carried on all Korea—China routes in 2006 and 2007 were
6.57 million and 7.32 million respectively, each showing growth of 24.3% and 11.4%
compared to the previous years (Table 9.8). In 2006 the increase on the Korea—Shandong
route was 8.2%, which was lower than that on al routes, whereas it was higher by 25.8%
after the initiation of Open Skies. The performance of Korea—Shandong Province passenger
traffic has surpassed the rate of growth in the overall Korea—China market.

The aircraft movements on the Korea—Shandong route also grew rapidly (Table 9.9). This
was the case even before the agreement but after 2006 the growth rate was even higher. More
aircraft movements also meant higher frequencies and therefore a higher quality of service.

Airfares on the Korea—Shandong routes decreased by 8.4% on average.
The response to Open Skies differed among the airlines (Table 9.10). New airlines entered

the Incheon-Weihai and Yantai, Busan—Weihai and Qingdao routes with Open Skies and
they offered lower fares.
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Table 9.7: Number of passengers on the K or ea—Shandong route, 2005-07.

2005

2006

2007

880,390

1,021,806 (16.1%)

1,401,523 (37.2%)

Note: Unit = persons; (%) = growth rate compared to the previous year.

Table 9.8: Number of passengers on the Korea—China route, 2005-07.

2005

2006

2007

5,288,252

6,573,175 (24.3%)

7,321,391 (11.4%)

Note: Unit = persons; (%) = growth rate compared to the previous year.

Table 9.9: Aircraft movements on the K orea—Shandong route, 2005-07.

2005

2006

2007

9,907

13,954 (40.8%)

23,256 (66.7%)

Note: Unit = times; (%) = growth rate compared to the previous year.

Table 9.10: Airfare changes on the Korea—Shandong route.

225

Routes Carriers  |Airfare (June2006)| Airfare (July 2007) | YoY (%)
KE 450 460 2.2
Jinan SC 360 300 -16.7
Average 405 380 -6.2
KE 400 400 0.0
oz 370 400 8.1
Qingdao CA 450 300 -33.3
MU 280 200 -28.6
Average 375 325 -13.3
KE 350 390 114
Incheon
oz 340 390 14.7
Weihai CA 400 300 -25.0
MU - 150 -
Average 363 308 -154
KE - 390 -
oz 370 390 54
Y antai MU 340 180 -47.1
CA - 300 -
Average 355 315 -11.3
Weihai oz - 390 -
Average - 390 -
Busan KE 410 410 0.0
Qingdao C 340 _ —
CA - 340 -
Average 375 375 0.0
KE 370 - -
inad SC 340 - -
Daegu Qingdao A - 310 ~
Average 355 340 -4.2
Overdl -8.4

Source: AirTimes, Economy Class

Note: Regular airfare, excludes fuel and airport taxes. Currency exchange hypothesised as USD1 = KRW1000.

KE = Korean Air; OZ = Asiana Airlines; SC = Shandong Airlines, CA = Air China; MU = China Eastern Airlines
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Korean Air and Asiana Airlines, Korea's flag carriers, did not lower fares but Chinese
airlines such as Shandong Airlines, Air China and China Eastern Airlines did. The network
structure also changed. A new route Busan, Korea—Weihai, China was launched in 2007.

9.5 STEPSTOWARDS NEA MARKET INTEGRATION

The next question is how the experience between Korea and China might be made more
genera across NEA. There are several constraints:

Different interests

The Korea Transport Institute (KOTI) has pointed out that the most serious obstacles are the
asymmetries between economies with diverse market sizes, different geographical locations
and disparate economic interests based on the varying strengths of their airlines.

Bilateral agreements

Another constraint is the set of terms of existing bilateral agreements. KOTI found that the
bilateral ASAs between Japan, Korea and China are in certain respects even more restrictive
than the Bermuda | agreement between EU economies, which was established at the point
when a common European air transport policy began to emerge.

Legal issues

Zhang (2008) identified a legal issue as each economy’s legal system is not in line with up-
to-date transport and logistics practices. An updated Civil Aviation Act, Decree and
Ordinance should be implemented or reinforced through regulation. Korean aviation
authorities have begun to reconstruct the legal system that governs the air transport industry,
bringing the issue to the National Assembly with the intention of presenting a better method
of regulation.

People movement

With regard to eliminating administrative barriers, particularly in the movement of people,
Korea and Japan agreed to implement a visa exemption program, which was initiated to
comply with the opening of the 2004 Aichi Expo in Japan and the inauguration of the Central
Japan International Airport in Nagoya.

More specific suggestions for the development of the air transport regulatory system in the
region are the following:

Givefirst priority to air cargo liberalisation

The air cargo sector may be a good place to start in implementing liberalisation in NEA,
rather than passenger operations. Korea has a special interest in this strategy because
throughout the region air cargo traffic is growing rapidly. Table 9.11 shows the fastest
growing airports in Asia. In terms of freight volume, airports in NEA mark the top five, and
there are five Chinese and three Japanese airports within the top 30. Each of the three
economies plans to construct more social infrastructure at airports to provide improved
business and to support air cargo operations. Narita International Airport (Japan) Beijing-
Tianjin International (China) and Incheon International Airport (Kored) are either already
equipped with the necessary infrastructure or plan further expansion. These plans would be
supported by a commitment to more liberal arrangements for cargo operations.
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Table 9.11:; Fast-growing cargo airportsin Asia, 2007.

: Cargocarried YoY World
Rank Airport g(ton) (%) rank
1 Beijing, China 1,220,001 15.8 20
2 Shanghai Pudong, China 2,494,808 | 155 5
3 Jakarta, Indonesia 384,050 | 115 46
4 Chengdu, China 328,429 11.1 56
5 Xiamen, China 193625 | 10.6 89
5 Shenzhen, China 616,058 | 10.1 33
7 Incheon, Korea 2,555,582 9.4 4
8 Shanghai Honggiao, China 388,815 6.9 47
9 Guangzhou, China 694,923 6.4 30
10 Kunming, China 232,647 6.1 78

Source: KOTI and Airport Council International.

Complementary measures

It will be important to deal with complementary issues in order to capture the benefits from a
regional agreement. For example, issues to consider include traffic control, people movement
and safety and security.

While NEA may not follow the EU model exactly, there are lessons to be learnt from that
experience. In particular, the EU started EUROCONTROL for safe airspace control and the
centralisation of the air traffic control system before proceeding into discussions on the
integration and liberalisation of the air transport market. Similarly, EU’s air transport
passengers or citizens of EU members are not required to carry their passport within the EU
boundaries. However, NEA economies demand authorisation stamps from economies to
which one desires to travel, as well as travel documentation, which must be unnecessary in a
truly integrated and liberated air transport market.

A regiona agreement would also put emphasis on safety and security. Representatives from
the three economies must discuss and cooperatively stipulate such measures. ICAO has set
forth a complete series of common safety and security standards, by which the contracting
states must abide. Aviation authorities in China and Japan established a cooperative
mechanism at the ministerial level in May 2005, which covers the entire field of aviation
issues except for air traffic rights. Furthermore, China and Korea could establish an identical
cooperative mechanism. If the three economies shared identical safety and security
obligations and adhered to the common standards, it would be easier to develop bilateral
safety and security mechanisms into tripartite ones.

To capture these and other wider dimensions and non-aeronautical issues directly linked to
the air transportation market, KOTI has proposed to use the term ‘free sky policy’ for the
scope of regional strategy.

9.6 CONCLUSION

There are significant examples of reform to date within NEA. Within Korea (and other
economies) the growth of the LCCs has been important. Fares are lower and traffic has
grown. The negotiation of an Open Skies arrangement between Korea and China based on
Shandong Province led to lower fares, more frequent flights, greater convenience and higher
traffic levels. This has increased the interest in extending this experience to international
routes. There are some lessons in the experiences of the EU and the USA on how this might
be done but for avariety of reasons its applicability islimited. At the same time, the expected
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competitive pressure that spills over from the agreement between the USA and the EU is a
driver for changein NEA.

There are some specific issues to be addressed, including security and safety, air traffic
control and the movement of people. However, the members of the region have common
interests in pursuing this development. A place to start may be to seek more rapid
liberalisation in the cargo sector, where traffic is growing rapidly. There are challenges to
resolve and this case study concludes with some comments on the role of research, both in
the experience to date and in formulating the next steps.

Further research will contribute to progress. For the integration of NEA’s air transport
market, a number of academic and government institutes have already conducted important
studies on the regional air transport market (Oum, Zhang & Fu 2009). There have been many
studies and proposals; aviation academic specialists have presented the requirements for the
market integration process and suggested additional research ideas for the identification of
winners and losers at the bilateral/trilateral air transportation liberalisation meetings.
Whatever projects are designed, the goal must be to develop a new strategy. To carry such
studies further, forming a joint research group among NEA’s representatives might be the
first step of the action plan. A methodology that supports the reform program but recognises
issues in the distribution of its effects, as well as an analysis of safeguard measures, could be
developed.
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Chapter 10

RAIL TRANSPORT IN NEW ZEALAND

Dave Heatley* and Margot Schwass®

e Privatisation of track and operations in New Zealand's rail system had significant
effects, including lower prices and higher volumes, improved productivity and better
financial performance.

o Despite reforms, profits did not cover the cost of capital and debt was increasing,
while track maintenance was falling: these were consequences of the underlying
economics of rail and of the constraints imposed by the government. Eventually the
track was returned to the government.

e Successful structural reforms require a solid understanding of the economics of rail,
and the specific circumstances and history of an economy’ s transport system.

10.1 INTRODUCTION

‘The railways in New Zealand have never been regarded, or run, as a profit-making concern’,
wrote New Zealand's Minister of Railways, Gordon Coates, in 1923. Even the most
unprofitable branch lines and services had an intangible value, he said: ‘ They have opened up
the economy, increased production and consequently the wealth of the Dominion’ (Atkinson
2007 p. 60). For much of the 20th century, rail was regarded not only as core government
business but aso as an iconic part of New Zealand's journey to prosperity. Notions that the
railways should cover costs or provide a return on the capital invested were anathema to
policy makers and the public aike. To Minister Coates, running a ralway solely on
commercial grounds ‘would not be utilising the service in the true interests of [New
Zealand]'.

Those traditional assumptions were swept aside in the 1980s. Corporatisation was followed
by deregulation, privatisation and then the separation of infrastructure from rail operations.
But in 2008 rail became a government activity once more, with both the tracks and rall
services owned and managed by the New Zealand Rail Corporation through its business
arms, ONTRACK and KiwiRail. After more than 25 years of policy shifts and U-turns, rail in
New Zealand today is till far from *a profit-making concern’ and the need for significant
government subsidies remains. There are conflicting views on rail’s potential to contribute to
New Zealand’s economic development and environmental goals. Debate continues over how
best to fund and run arailway ‘in the true interests' of New Zealand.

This case study describes the arrangements under which rail has operated in New Zealand,
and explores the policies and political imperatives that drove them. Figure 10.1 summarises

! Dave Heatley, Research Fellow, New Zedland Institute for the Study of Competition and Regulation
(dave.heatley@vuw.ac.nz).
2 Margot Schwass, writer/editor, Australia New Zealand School of Government (margot@schwass.co.nz).
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the changes in policy. How has rail performed under the various models? And, given its
ongoing economic performance problems, where might the future of rail in New Zealand lie?

The next section includes some detail of the history of the development of the rail network up
to the creation of corporate structure for the government-owned system in 1982. Those more
interested in regulatory changes since then should turn to section 10.3.

10.2 A SHORT HISTORY OF NEW ZEALAND RAIL TO THE 1990s
10.2.1 Building the railway, building the nation: 1860 to the 1920s

Rail has been described as New Zealand's ‘engine of colonisation’ (Atkinson 2007 p. 22).
Railways helped open up the economy’s interior, linking new European settlements to ports,
from the 1860s. The first railways were short lines built by provincial governments at
considerable and usually very high cost. By 1880, with the economy’s population still only
500 000, New Zealand had more than 1900km of track. Trains carried nearly 3 million
passengers and 830 000 tons of freight ayear (ONTRACK 2010).

The government’ s enthusiasm for railways continued well into the 20th century. While some
had dreamed of a national trunk line, it was also considered vital to establish branch lines
connecting rural areas — with their farms, dairy factories, meat works, mills and mines — to
export ports. Passenger services between major urban centres expanded too, and some
extraordinary feats of engineering saw the North Island main trunk line finished in 1908 (its
South Island counterpart was completed in 1945). Between 1870 and 1929 tens of millions of
pounds were spent on rail construction, representing 48% of the economy’s Public Works
Fund (Atkinson 2007 p. 57). By 1920 New Zeadand Rail was carrying 28 million passengers
and more than 6 million tons of freight.

10.2.2 The end of the golden age: 1930 to the 1990s

The rail network continued to expand, reaching its peak in 1952 at 5695km. However, it was
not until 1962 — when rail ferries began sailing between the North and South Islands — that
New Zealand had a fully integrated national rail network.

For much of the first part of the 20th century, rail remained a protected icon of national
progress. Money was poured into enhancements — the transition from steam to diesd, the
electrification of suburban lines, the introduction of railcars, the promotion of rail tourism —
without any expectation that the costs would be recouped. Rail was effectively a public
service, with the Railways Department New Zealand's largest employer. Yet even as the
network was expanding, rail was losing its pre-eminence and by the 1920s increasing
competition from road transport saw the start of the steady deterioration in rail’s financial
performance that has continued ever since (see Figure 10.2).

New Zealanders embraced the automobile early and enthusiastically, with ownership of cars
more than doubling from 71 403 to 150 571 in the second half of the 1920s, by which time
there was one car for every nine New Zealanders — one of the highest rates of automobile
ownership in the world at that time (Atkinson 2007 p. 100). Passenger rail travel began to fall
almost immediately (Figure 10.3).
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The government Railways Department becomes the New Zedand Rail
1982 Corporation (NZRC), which operates the rail network (freight and passenger
services) and therail ferry service connecting the North and South Islands.

1986 NZRC becomes a publicly-owned enterprise as the government pursues a far-
reaching program of economic liberalisation, including the privatisation of many
state activities.

1990 In preparation for privatisation, NZRC's core rail and ferry operations are
transferred to a new entity, NZ Rail. NZRC retains ownership of the land under
the tracks, and various non-core businesses (e.g., buses, property etc.).

1993 NZ Rail sold to a private consortium for NZD400 million by the National
Government, which continues many of the previous government’s economic
policies.

1995 NZ Rail renamed Tranz Rail.

1996 Tranz Rail shares publicly floated.

Tranz Rail sells the Auckland commuter rail network to the government, and the
operation of commuter trains becomes the responsibility of a subsidiary of the

2002 Auckland Regional Council. Ownership of the track network is transferred to the
publicly-owned enterprise, NZRC (which in 2004 adopts the trading name
ONTRACK).

2003 Logistics and transport company Toll Group buys an 84% shareholding in Tranz

Rail, which isrenamed Toll NZ.

2004 Operation of the Auckland commuter train services is sub-contracted to the private
company Connex Group Australia (later Veolia Transport Auckland).

The government buys the remaining track network beyond Auckland from Toll NZ
and establishes ONTRACK to manage the tracks (structural separation).

2008 The government buys the rail and ferry businesses from Toll NZ for
NZD690 million and rebrands them as KiwiRail. Toll retains other non-core
businesses. On the recommendation of the Rail Development Group, the
government adopts a vertically integrated structure for rail operations. NZRC is
the single entity responsible for both raill and ferry services, and for rail
infrastructure. KiwiRail and ONTRACK are separate operating units reporting to
the NZRC Board.

Figure 10.1: Milestones in the development of railwaysin New Zealand, 1982—-2008.
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Rail operating profit/loss as % of revenue: 1875-1982

50% -

0%

-50%
1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975

Figure 10.2: Rail operating profit/loss as a percentage of revenue, 1875-1982. (Source: Heatley 2009
p. 11)

For freight, the competition from trucks — whose greater flexibility and connectivity made
them ideally suited to New Zealand's low freight volumes and sparse settlement patterns —
represented a major threat. The government stepped in, offering generous freight concessions
to ensure local producers used rail. Then, in 1936, legislation was introduced preventing
trucks from carrying loads more than 30 miles (48km) and restricting new trucking operators
to those that could prove a need for their services. The Raillways Department expanded its
Road Services Branch, which soon become one of the economy’s largest bus operators
(Atkinson 2007 p. 102).

Despite these interventions, rail’s already poor financia performance continued to decline.
After an upsurge due to fuel rationing during and after World War |1 (Dravitzki & Lester
2006 Fig. 3), passenger travel dropped dramatically, apart from some resurgence in urban
commuter services for the new suburbs established post-war (see Figure 10.3). The option of
travelling from Auckland to Wellington within an hour by air, rather than 10 hours by train,
increasingly enticed long-distance travellers. Freight services continued to lose market share
to road.

The Railways Department continued to struggle financially and its declining fortunes
eventually prompted drastic measures. Closures of the least profitable branch lines and
services, which had begun in the 1950s, accelerated. In 1982 the Railways Department was
corporatised, becoming the New Zeadland Railways Corporation. With a new focus on profit
making, there were massive job losses — between 1982 and 1989 the workforce was cut by
54%. For a while rail’s financial decline steadied. But like new technologies and regulatory
protection previoudly, line closures and staff cuts were not enough to arrest the downward
trend.
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Figure 10.3: The declinein passenger rail travel. (Source: Atkinson 2007 pp. 101, 215)

In the 1980s the transport sector felt the full force of the Fourth Labour Government’s
deregulation program. The restriction on road freight movements (which had steadily
increased from 48 to 150km) was phased out, and by 1986 road transport operators were no
longer subject to the Ministry of Transport’s qualitative licensing system. At the same time,
the permitted size and weight of trucks were growing steadily. The combined impact was
immediate and dramatic: rail lost one-third of its freight market share between 1980 and 1988
(ISCR 1999a p. 13), and greater competition saw freight haulage prices fall by 25%
(McKinnon 1998 p. 213). If rail was to remain competitive, services and infrastructure (for
both freight and passengers) needed modernising urgently.

All these factors, in conjunction with the reforming ideology of the times, drove the
government’ s decision to sell rail to the private sector.

10.3 PRIVATISATION

Deregulation, privatisation, asset sales and subsidy removal were central planks of the radical
economic program of the government which was elected in 1984. In its electora term, a
heavily-indebted, tightly-regulated economy that the new Prime Minister described as
operating ‘like a Polish shipyard’ was transformed into a deregul ated free market economy at
a speed that astonished onlookers.

The privatisation mantra was continued by the new government that came to power in 1990.
This new government saw selling government assets as a way to raise money while avoiding
ongoing investment in them. In the case of rail, significant investment was urgently needed in
both the track and rolling stock after years of cost cutting: who better to take on the task than
the private sector? The same approach was applied to other areas previously seen as core
government business. Telecommunications, e ectricity, the postal service and the national
airline were all either privatised or became publicly-owned enterprises during this period. In
New Zealand, a publicly-owned enterprise is a corporation whose shares are wholly owned
by the government, and whose principal objective isto operate as a successful business. Each
enterprise has an independent board and management, and their responsibilities (together
with those of the shareholding Minister) are clearly delineated under the State Owned
Enterprises Act 1986.
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Preparations for selling New Zealand Rail began in 1990. In 1993 it was bought by a private
consortium comprising Fay Richwhite and Company (local investment bankers), the
Wisconsin Central Transportation Corporation and Berkshire Partners LLC. They paid
NZD400 million, and renamed the business Tranz Rail.

A ‘Core Lease’ between the Crown and Tranz Rail gave the company an exclusive 40-year
right (with aright of renewal for afurther 40 years) to use the land under the current network
for the purposes of running a railway. There was no access regime for potential competitors
(excepting provisions for heritage operators). Presumably, by granting exclusive rights the
government received a higher sale price at privatisation.

Following the decision to prepare rail for privatisation in 1989, a focused marketing effort led
by non-rail staff brought in for that purpose segmented the freight market. This effort led to
better understanding of customer needs and a customer-centric approach that recognised that
Tranz Rail’s freight business was dominated by a small number of customers transporting a
very small number of commodities (ISCR 1999a pp. 32—4). Tranz Rail benefited from this
market segmentation, improved understanding of customers and focus on marketing to their
largest customers. Volumes for the bulk-goods segment increased by 5.5% per year over
199497 in response to price falls of 7% per year. The export-goods segment was more
elastic, with volumes growing at 12% per year in response to price falls of 4.4% per year. The
distribution (logistics) segment had small price and volume growth in response to an
improved quality of service (ISCR 1999ap. 42).

It was not until 1996 that Tranz Rail sought to directly measure operationa indicators that
had been identified as important to service quality. The limited data available showed
somewhat variable results through to 1997 (ISCR 1999a pp.39-40). Significant
improvements were reflected in customer satisfaction surveys conducted in 2000 and 2003,
with positive responses to the question ‘Would you recommend Tranz Rail to another
potential customer? increasing from just over 30% to nearly 80% (Tranz Rail Holdings
Limited 2003).

Under private ownership Tranz Rail further improved productivity and returned the first
operating profits for rail in many years. Costs were reduced, including by cutting uneconomic
services. Freight volumes grew, peaking in 2000 (Figure 10.4), while rail’s share of the land
freight market peaked at 29% in 1998 (Richard Paling Consulting 2008 p. 4).

New Zealand Rail Freight - 000 tonnes

1982: Mew Zealand

14 Rail Corporatised F\f

1993: Hew
Zealand Rail
Privatized

-

870" 1880 _¥B800 = 1900 o TH O = 3920 » 1930 _ 4240 & 950 1960 = 4970 - 1980 _ A990+ 2008
Source: KiwiRoil, Ontrack, TranzRoil, Rockpoint

Figure 10.4: Rail freight in New Zealand from 1880. (Source: Rockpoint 2009 p. 103)
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But Tranz Rail’ s debt levels were rising at the same time. Its profits were insufficient to cover
the opportunity costs of capital (shown in Figure 10.5) and both the track and the rolling
structure continued to suffer from insufficient investment in maintenance, renewa and
upgrades (ONTRACK 2010; Heatley 2009 p. 35).

Rail - Components of Economic Surplus

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

‘— Operating profit EZ23 Opportunity cost on capital Net economic surplus ‘

Figure 10.5: Tranz Rail’s profit could not sustain its operations. (Sour ce: Heatley 2009 p. 28)

Nor did Tranz Rail perform well for its shareholders. From a high point of NZD9/share in
1997, the value of Tranz Rail shares fell steeply to NZD0.39 in 2003. Those who had bought
shares in the public float in 1996 and retained them through to 2003 got back only 28% of
their origina investment (although the origina investors did very well indeed, realising a
total of NZD470 million on their initial equity of NZD2105 million when they sold their
shares in 1997 — a transaction that subsequently became the focus of an insider-trading
inquiry) (Gaynor 2008; Heatley 2009 p. 31).

At the time of privatisation, the government retained ownership of the land under the rall
tracks, leasing it to Tranz Rail through the ‘Core Lease’ . Assuming that the initial objective
of privatisation was greater economic efficiency, the Core Lease arrangement worked to
undermine it. If a line was not economic, the rail operator was unable to make the
economically rational decision to sell the land for a more productive use. This suggests that,
although the government had at one level embraced the new era of privatisation, it was
reluctant to abandon rail to market forces entirely. This became even clearer in 2002, when
Tranz Rail indicated it wanted to close 41% of the lines, deeming them uneconomic (RDG
2008a; Heatley 2009 p. 46). Faced with this politicaly unpalatable prospect, and with real
concerns about the impact of under-investment in the network, the government (Labour-led
once more) sought a way to maintain a national railway that met its political, economic and
social goals.

What went wrong with privatisation? One problem was the assumption that — despite rail’s
history — simply changing the ownership model would ‘fix’ the underlying economics of rail
in New Zealand (Box 10.1). Secondly, the government’s willingness to intervene when the
owners sought to rationalise services and close unprofitable lines demonstrated that it still
wanted substantial control over rail. Not only did this create difficulties at the time, but it is
also likely to have long-term ramifications. any future government wishing to pursue
privatisation may find it cannot credibly commit to non-interference (Heatley 2009 p. 46).
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Box 10.1: Constrained by geography and population.

New Zealand — population 4.3 million® —is an economy comprising two narrow, mountainous main
islands, whose nearest neighbour is 1500km away. These facts place certain inescapable limits on
rail operations and have dictated some significant decisions. For example, the economy’s
challenging topography was instrumental in the early choice of narrow-gauge tracks, which were
cheaper to build in mountainous terrain (Japan, Indonesia and Australia’ s Tasmania chose the same
option for similar reasons). Unfortunately, this decision placed technological and commercial
constraints on rail’ s devel opment which took decades to overcome (Leitch & Stott p. 5).

More insurmountable have been the problems caused by New Zealand’ s low population density (16
people’lkm?). This has made it impossible to achieve the ‘economies of density’ essential for
successful rail services — in other words, there is insufficient population to justify running more
trains on existing tracks (The Treasury 2009 p. 25). Frequent, high-speed passenger trains may be
viable in similarly-sized idand nations such as the United Kingdom and Japan, but those
economies population density is far greater, at 338 and 251 people/km? respectively.* New
Zedland' s low urban population density and atrend to dispersed employment have a so contributed
to the demise of commuter rail services in al but two cities, Auckland and Wellington. Thus, in
New Zealand today, freight, and not passengers, isthe lifeblood of rail.

The viability of freight services, too, is constrained by physical factors. The fact that the railways
till follow routes mapped out more than 100 years ago, often through difficult terrain, means
freight may have to travel more slowly and over longer distances to reach the same destinations
served by roads. Rail’s competitiveness is also constrained by the low volume of bulk freight and
the short distancesit is carried, relative to international standards. For the past 30 years, the average
freight journey has been just under 300km, well below the distance at which rail is found to be
competitive internationally for all but point-to-point transport of bulk commodities (Heatley 2009
p. 25). New Zealand's lack of borders, and the obvious inability to connect with other economies
rail networks, isan important factor here. In combination with the low population and other factors,
it means New Zealand' s rail freight density — calculated as the average number of tonnes of freight
transported per kilometre of track —isvery low by international standards (Figure 10.6).

Despite all these constraints and their impact on rail’s economic performance, the size of New
Zedland' srail network in 2010 (4000km) remains unchanged from 1991.

3 As at 30 September 2009. (Source: Statistics New Zealand, http://www.stats.govt.nz.top-statistics.aspx).
* Population density statistics are based on 2007 data. (Source: United Nations Statistics Division,
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm).
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Rail Freight Density: international comparison
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Figure 10.6: A comparison of rail freight density internationally. (Source: Heatley 2009 p. 21)
10.4 THE GOVERNMENT RETURNS TO RAIL

The government’s return to the rail business began with its purchase of the Auckland
suburban rail network from Tranz Rail in 2002. The Auckland Regional Council’s transport
agency, the Auckland Regional Transport Authority, became responsible for services (which
were later contracted out to Veolia Transport: see Section 10.5.2). In 2003 the government
began discussing the possibility of buying a stake in Tranz Rail, but this stalled when
Australian transport and logistics company Toll Group moved to take over Tranz Rail.

Toll Group saw Tranz Rail as complementing its New Zealand activities, and considered that
it could operate the business profitably (ONTRACK 2010; Toll Holdings Ltd 2004; Toll
Group 2003). In 2003 it bought an 84% stake in Tranz Rail at NZD1.05/share (valuing Tranz
Rail at NZD232 million) and renamed the business ‘Toll NZ'. A year later the government
struck a deal with Tall, buying the whole track network for NZD1. It was to be managed by
ONTRACK, a business unit formed as part of the New Zealand Railways Corporation
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(NZRC). It could be argued that Toll had thus secured itself an attractive deal: it had bought
into rail relatively cheaply and retained the only part of the business that was ever likely to be
profitable, while the intrinsically loss-making part (the track network) was now the
government’ s responsibility.

This observation may seem counter-intuitive: a track network with its high fixed and sunk
costs seems a promising candidate for a natural monopoly, and the opportunity to earn
monopoly rents. However, the alocation of rents is only pertinent if there are rents to be
allocated. As argued in this chapter, New Zealand rail (as awhole) is uneconomic relative to
its competition; therefore there is no natural monopoly.

Under its agreement with Toll NZ, the government committed to spending NZD200 million
on network upgrades and renewal. For its part, Toll NZ would spend NZD100 million on new
rolling stock, and pay the government an annual track charge for exclusive access to the rail
network. These access rights were subject to a ‘use-it-or-lose-it’ provision: if Toll NZ’'s
traffic fell below 70% of average freight levels for 2002—04 on any line segment, it would no
longer have exclusive rights to that segment (The Treasury 2004 p. 12). It must be considered
very unlikely that this provision would have led to the appearance of a serious above-rail
competitor to Toll, as the competitor’ s operations would have been restricted to those isolated
line segments where there was declining demand for rail freight (Heatley 2009, p. 47). In any
case there was no competitive entry between 2004 and 2008, when the agreement was
effectively cancelled.

The access charge became a serious sticking point over the next few years. When the
government sought to raise the charge to help fund upgrades, Toll NZ argued that this would
lead to substantial losses unless freight prices were increased — and this would inevitably
mean losing customers to road transport. Nonetheless, Toll NZ said in October 2007 that it
remained ‘absolutely committed to rail in New Zealand and freight was increasing on a
number of its services (Sydney Morning Herald 2007).

In the access charge negotiations between Toll and the government, both parties were in the
position to ‘hold up’ the other and extract a ‘ profit’ at the expense of alarger loss incurred by
the other party.” Both the track (an exclusive sunk investment) and operations (with exclusive
access conferred by contract) could be considered as ‘bottleneck facilities', relative to each
other. (But this does not make them bottleneck facilities in the economy as a whole — for that
to be the case there would need to be a lack of close substitutes for the services offered by
those facilities.)

The question was:. ‘Who had the greater bargaining power in the negotiations? .

Toll had a credible threat: to withdraw selected services from rail and shift their operations to
road and/or sea transport. This threat was credible because they had an existing road and sea
transport business, and their shareholders would demand that Toll exit any business in which
there was no reasonable prospect of earning an economic profit. Withdrawal of services
would create a political cost for the government, which had made explicit policy
commitments to invest in rail infrastructure and to move an increasing share of freight from
road to rail.

® The ‘hold up problem’ in economics is that a party that has a rel ationship-specific investment is vulnerable to a
threat by other parties to terminate that relationship. The threat enables these parties to obtain better terms
than initially agreed (Milgrom & Roberts 1992).
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But the government lacked any credible threats against Toll. They were contractually
committed to maintain or improve the rail infrastructure (The Treasury 2004 p. 20). If Toll
withdrew services, the contract allowed for a new rail operator to take over those services.
While a lack of scale would mean that the new operator would likely face a higher cost
structure than Toll, the contract meant that the terms for new entrants (including access
charges) could be no more favourable than those faced by Toll (The Treasury 2004 p. 14).
The putative entrant, with higher costs, would have little chance of earning a profit on a
service that Toll decided to exit because it was uneconomic. Hence, there was no credible
threat of entry.

Thus, the 2004 agreement had left Toll with substantially greater bargaining power. The
government’s frustration at Toll's exercising this power (combined with some unrealistic
ideas about the potential of rail) led it to buy out the rail operator on terms very favourable to
Toll. However, the costs of resolving this bargaining problem (to date over NZD1 billion)
have ex%eeded the costs of living with it (perhaps an access charge subsidy of NZD70 million
per year®).

In this instance, the contractual allocation of rights determined the locus of the bargaining
power. With hindsight, other strategies may have been more successful in 2003-04, for
example:
e encouraging the rail operator to withdraw from uneconomic services (in order to
ensure the operator’ s ongoing viability);
e making an equity injection into the integrated rail operator (so that the government
and private sharehol ders faced the same incentives);
e purchasing the distressed integrated rail operator at a bargain market price before (or
in competition with) the takeover offer from Toll; and
e letting the rail operator fail, cancelling the exclusive access rights and introducing a
new ownership and access model (e.g., one with sections of track owned by major
users or port operators and cross-licensing arrangements for access).

In May 2008 the government moved to purchase the rail (and inter-isand ferry) business
from areluctant Toll NZ, citing the impasse over the access charge. The change of ownership
came into effect in July 2008, with the government rebranding the rail business ‘KiwiRail’.
Like ONTRACK, KiwiRail was a business arm of the New Zealand Railways Corporation
and reported to the NZRC Board. In principle, there were still no barriers to competition
within rail. Under the Railways Act 2005, any operator who met safety-related licence
conditions could start running a rail service — providing they could negotiate access to the
ONTRACK rail network. Toll NZ retained its road transport and logistics arm, Toll
TranzLink, which became New Zealand' s largest road freight operator.

Despite the public battles over the track access charge, the government’ s buy-back of rail was
primarily driven by ideology. This expressed the government’s belief that a strong rail
network was essential to New Zealand's future economic and environmental performance.
With freight volumes forecast to rise by 75% over the next 25 years, rail had a significant
economic role to play. It was essential for regional development, and for New Zealand' s vital
export industries that benefited from rail’ s ability to carry large volumes of bulk commodities
(such as coa and dairy products) comparatively cheaply (Cullen 2008a). The government
also argued that the purchase was integral to the development of a more environmentally

® http://www.treasury.govt.nz/publications/informati onrel eases/rail/purchase/pdf s/rp-tsy-em-4dec06.pdf.
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sustainable and integrated transport system. But even more fundamentally, the purchase
confirmed the government’s view that, if it was going to have to subsidise the rail network —
which rail’ s performance under successive ownership structures had shown to be inevitable —
it was preferable to subsidise a government-owned enterprise, rather than a foreign-owned
private company. The Deputy Prime Minister of the time said that his government would not
allow ‘New Zeaand taxpayers [to] indefinitely subsidise a private, foreign operation and then
not make sure that the investment would deliver social and economic returns for New
Zedland' (Cullen 2008b).

There was considerable criticism of the price that taxpayers paid for the railways. At
NZD690 million, even the government admitted it had paid ‘a premium price’ (Young 2008).
However, the government said that the price reflected the need to buy Toll out of its long-term
monopoly rights (Bridgman 2008). It was also argued that the buy-out was preferable to the
alternatives: ‘continuing to subsidise a foreign-owned company failing to invest sufficiently in
basic infrastructure, increased expenditure required on roading, increased accidents on the road,
and increased greenhouse gas emissions at adirect cost to the taxpayer’ (Y oung 2008).

The government made an immediate commitment to investment. In July 2008 it appointed a
Rail Development Group (RDG) to make recommendations about rail’s future. The RDG
confirmed that deferred capital expenditure was a pressing issue, but said that remedying this
would go only some way towards making raill commercialy viable without government
subsidy (RDG 2008b p. 6). It called for more than NZD1 billion to be spent over 5 years on
replacing locomotives, rehabilitating key sections of the network, upgrading information
technology and creating freight hubs. As a first step, in October 2008 the government
announced an injection of NZD121 million for rail industry improvements in the current
fiscal year, in addition to previously forecast spending (Cullen 2008c).

The next month, there was a change of government. The new government had already
pledged not to sell any government assets in its first term, so government ownership of rail
for the next 3 years at |least was guaranteed. The government stressed there was now a strong
expectation that the rail network should deliver ‘a commercia rate of return. Any taxpayer
subsidies to the freight side of the business should be provided transparently and should not
be at the expense of other transport modes' (Joyce 2009a).

After its first year back in government ownership, rail’s economic performance problems
remain. KiwiRail made a loss of NZD187 million in 2008/09, largely due to depreciation
expenses on network assets (KiwiRail 2009 p. 76). The total government funding of
NZD425 million almost exceeded operating revenue of NZD518 million.

10.5 REGULATION, COMPETITION AND STRUCTURAL REFORM
10.5.1 Minimal regulation

The 1980s New Zealand model of structural reform has been labelled ‘light-handed
regulation’ (Evans et al. 1996 p. 1885). It sought to minimise government and regulatory
intervention and to place reliance on actual and potential competition for the regulation of
prices and monopoly behaviour.

When the New Zealand Railways Corporation became a government-owned corporation in
the 1980s and was subsequently privatised, a raft of regulations was discarded, including,
most importantly, the regulatory restrictions on road transport first introduced in 1936 to
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allow rail to remain competitive. As aready noted, deregulation had a major impact on the
business, with rail losing one-third of its share of the freight market between 1980 and 1988.
Today there is only minimal regulation of the sector and it focuses almost entirely on safety.
The sector regulator is the Rail Regulation Section of the New Zealand Transport Agency,
the government agency responsible for planning and funding land transport. Its rail-related
responsibilities are confined to administering the Railways Act 2005, monitoring accidents,
and licensing organisations that control and use rail networks. Licences are granted to rall
providers and operators that meet specified safety standards.

Rail is also affected by the provisions of the Resource Management Act 1991, the principal
legislation dealing with the use of the natural environment and its resources. Under the Act,
rail operators wanting to build or expand infrastructure need to embark on planning and
resource consent processes that can be both costly and time consuming.

The largely ‘hands-off’ approach to rail regulation reflects the present government’ s thinking
about infrastructure regulation in general. A recent Treasury paper described the objective of
regulation as ‘to ensure sufficient certainty and consistency for business to operate
competitively and with confidence, and with minimum transaction costs'. It also expressed
concern that the costs of compliance may be contributing to New Zealand's relatively low
productivity performance: it ranks 22nd of 30 OECD economies (The Treasury 2009 p. 95).

10.5.2 No barrierstoentry

As described above, under the Railways Act 2005 any operator who meets safety-related
licence conditions can start a rail service when they negotiate access to the ONTRACK rail
network. The real competition lies with those other transport modes that manage to respond
to changes and challenges more rapidly than rail — with its high fixed costs and ‘sunk’ assets
— has been able to. Most rail costs (e.g., the cost of providing tracks or signalling equipment)
are fixed: they do not change depending on the volume of freight or passengers. In addition,
rail infrastructure is avery long-lived asset that gets more expensive to maintain and renew as
it ages. Most of New Zealand's fixed rail assets are sunk: the value of tunnels, bridges etc.
cannot be recovered if they are no longer used for railways (Heatley 2009 p. 20).

In practice, KiwiRail has no competitorsin either the rail freight or long-distance passenger rall
markets. Nor is there much likelihood of competitors emerging, given rail’s perennia lack of
profitability and KiwiRail’s ability to access government financial support. The only scenario a
potential new entrant might consider would be to service a profitable subset of routes or
customers. KiwiRail could be expected to oppose such competitive entry vigorously, as the
company relies on its profitable routes to cross-subsidise its less profitable ones, and its
integration with ONTRACK givesit substantial power to exclude rail competitors.

Recent overseas trends towards supply-chain integration have seen port operators taking
control over their supply chains by purchasing the rail networks servicing their hinterlands
(e.g., in Europe: Notteboom 2008). Similarly, some large exporters (such as Australian
mining companies) own the railways that connect their operations to ports. Such
arrangements are unlikely to arise in New Zealand, as both major political parties appear
committed to a national rail network with a single owner.

Urban commuter rail isin a dightly different situation. In 2004 services in Auckland were
contracted out via competitive tender. The successful tenderer was the French-owned
multinational Veolia Environment (Box 10.2).


http://www.legislation.govt.nz/act/public/2005/0037/latest/DLM341568.html?search=ts_act_Railways+Act+2005_resel&p=1&sr=1�
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Box 10.2: Competition for Auckland Commuter Rail Services.

When the Auckland Regional Council (ARC) called for tenders for the operation of Auckland’s
commuter rail system in 2002, Tranz Rail chose not to tender. Instead, it sold the Auckland
metropolitan rail network to the Crown for NZD81 million. In November 2003 the successful
tenderer was announced: Connex Group Australia (now know as Veolia Transport Auckland, part
of the French multinational Veolia Environment). Connex was one of three tenderers; the British
firms Serco and Stagecoach were unsuccessful.” Connex took over operation of the trains from July
2004.

In paralel with these changes the ARC moved to consolidate passenger transport planning, asset
management and service delivery in one organisation. ARC formed the Auckland Regiona
Transport Authority (ARTA) in 2004 to own stations and passenger trains and take responsibility
for service planning. Under the contract terms, Veolia receives payment for its costs plus a
management fee. All fare revenue goes directly to ARTA.

Ownership of the track network and responsibility for signals and corridor infrastructure was
transferred to the publicly-owned enterprise NZRC, which adopted the trading name ONTRACK.

As a result of the new public—private partnership structure, substantia investment in new
infrastructure and fare subsidies, train patronage in Auckland doubled between 2005 and 2010
(Figure 10.7).2 ARTA attributes the increase in patronage to the following changes:

More trains, more often. With the double tracking of the Western Line almost complete, trains
run every 15 minutes at peak times, and five to six trains an hour run at peak times on the Southern
and Eastern lines. Services increased from 635 per week in 2005 to 1475 in 2009 with 49 carriages
added to the network.

More punctual. In March 2005 only 76.6% of trains arrived on time. This figure steadied at over
85% for most of 2009.

Better stations, better trains. 21 of the 41 stations on the network have been upgraded over 5
years. Six train carriages have been fitted this year with new seating, carpet and upgraded air
conditioning (Auckland Regional Transport Authority 2009 p. 1).

The doubling in passenger numbers, however, came from avery low base. While rail now services
12.5% of public transport trips in Auckland, passenger transport is still dominated by the use of
private vehicles.

The fare subsidies required to reach this level of patronage are significant: rail requires a NZD7-8
operating subsidy/passenger trip (Auckland Regional Transport Authority 2006 p. 26). These
subsidies do not include a contribution to capital costs. Fares have recently been raised after a
significant period in which they were held constant in order to attract patronage.

The structural split between ONTRACK and ARTA has created integration issues (Mein 2008) and
continuing disputes between central and local government about who pays for rail. Transport
Minister Stephen Joyce recently summed up the situation neatly: ‘everybody loves [rail], but
nobody wants to pay’.°

Central government has committed to an NZD1.6 billion upgrade of Auckland’s commuter rail
system, including electrification of the network at a cost of NZD1 billion. ARTA expects these
upgrades to enable it to provide fast, reliable journeys at 10-minute frequencies and attract
15.7 million passengers to rail by 2016. ARTA’s modelling suggests that at this level of patronage
the operating subsidy per passenger can be reduced to NZD4 per passenger trip (Auckland
Regional Transport Authority 2006).

" http://tvnz.co.nz/content/238981.
8 http://www.arta.co.nz/newsroom/media-rel eases.html ?rel easei d=df dd9285-5056-a41f-9226-f3c70938762c.
? http://www.guide2.co.nz/politics/news/council s-need-to-pay-for-regional -rail-use-minister/11/15796.
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Figure 10.7: Growth in Auckland passenger rail. (Source: Ministry of Transport™©)

Commuter services in Wellington, currently owned and operated by KiwiRail under contract
to the Wellington Regional Council, are expected to be similarly tendered out in 2016.**
Assuming the successful tenderer is a new entrant to the market, the total number of
significant rail operators will climb to four. The three current operators are KiwiRail, Veolia
Transport and Taleri Gorge Railway Ltd. Taieri Gorge Railway is the largest of the
economy’s 60 heritage rail operators (the others are mainly small, non-profit organisations).

10.5.3 Structural integration favoured

For much of its history New Zealand rail has been structurally integrated, with a single
organisation responsible for both infrastructure and rail services. There was, however, a
period of structural separation from 2004 to 2008 when ONTRACK was responsible for
below-rail infrastructure and Tranz Rail provided above-rail services. ‘Below-rail’ in this
context means the non-moving parts of the rail network, including the rails themselves.

Elsewhere in the world, structura separation has often been introduced to enhance
competition. However, results have been mixed, with some economies (such as the United
States) reporting a reduction in efficiency (Heatley 2009 p. 46). But in New Zealand the case
for structural separation was made for somewhat different reasons. It arose at a time when the
private rail operator, Toll NZ, was seeking government subsidies in order to maintain the
national network. Rather than continuing to make direct subsidies, the government elected
instead to create ONTRACK as a separate entity with which Toll would negotiate a track
access agreement. As Nick Wills-Johnson (2007 p. 2) has argued in relation to Australia, ‘ by
investing in the below-rail infrastructure only, government can [ensure] that its investment is
not affected by future inefficiencies elsewhere in the railway, or even by the railway
operation becoming insolvent’. For the New Zealand government, then, structural separation
was a less risky (and perhaps more politically acceptable) way of investing in rail.

19 http://www.transport.govt.nz/ourwork/TM I F/Pages/ TV 020.aspx accessed 3 May 2010.
1 http://www.transport.govt.nz/ourwork/rail/Documents/M etro%20rail %200¢t%2009. pdf.
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In the event, information-sharing difficulties soon arose between ONTRACK and Toll. For
example, the former needed accurate forecasts of future freight volumes in order to plan its
capital works program. But was supplying such information in Toll's interests when
ONTRACK might have used it to justify a higher track access charge? Impasses such as this
contributed to the return to vertical integration in 2008.

10.6 THE GAP TO BEST PRACTICE IN STRUCTURAL REFORM

The current government favours minimal regulatory intervention, and has a review program
in place to identify and remove ‘unnecessary and superfluous regulation’.*? Government
ownership of transport infrastructure should be the exception rather than the norm, as
evidenced by the following policy:
All things being equal, the Government will favour the distributed decision-making
power of a competitive market for the provision of infrastructure. This is because the
commercial disciplines that come from investors risking their own money are difficult to
replicate in the public sector. However, the Government does have a role providing
goods and services where:
e the goods and services have the characteristics of being ‘public goods in the
technica sense;
e the service is a monopoly and there are advantages in regulating through direct
ownership rather than through the Commerce Act or other regulatory vehicle; or
o distributional and equity objectives are better achieved through in-kind provision
than through income support. (The Treasury 2010 p. 25)

It would be hard to argue that railway freight and long-distance passenger services meet these
criteria. Urban passenger rail may meet the criteriainsofar asit can deliver public goods such
as reductions in urban road congestion. There is little doubt that the current government
would prefer rail to be privately owned, but they are constrained by their own pre-election
policy commitments and a general public distrust of privatisation. There is a substantial gap
between the current situation and one that harnesses the * distributed decision-making power
of a competitive market’. The cost of this gap is difficult to establish. The direct costs of
current policy to the taxpayer are measurable: they are the ongoing operational and capital
subsidies to rail. Indirect costs include the opportunity costs of the land and other assets
currently allocated to rail but potentially not being used for their most productive purpose in
the economy. For example, the government is earning a zero financia return on the
approximately NZD6 billion of land under the rail network.

Asrail is generaly a price taker in a competitive freight market, it is unlikely that the current
policy has a significant impact on freight prices. However, ongoing public ownership and
subsidy of rail is restraining private investment in other transport modes, particularly in
coastal shipping (Rockpoint 2009 p. 219). Distorted investment signals can be expected to
lead to the creation or maintenance of an economically inefficient freight transport network
with higher average prices over time.

As noted, under present circumstances, competition within the rail sector is unlikely to emerge.
Close substitutes exist for amost al of the freight products offered by New Zealand railways
(Mackie, Baas & Manz 2006 p. 2). Rail faces substantial competition from both road and
coastal shipping, and entry barriers in these sectors have been low in New Zealand since the
1980s (ISCR 1999a pp. 15, 28). Competition in rail’s product markets (and threats of further
entry there) should be sufficient to ameliorate monopoly power and drive efficiency gains.

12 http://www.treasury.govt.nz/economy/regul ati on/statement/govt-stmt-reg.pdf.
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While the current arrangements are technically an open-access regime, entry is unlikely: therail
operator is in government ownership, rail freight is unprofitable, the operator is subsidised and
the government is unable to credibly commit to future non-interference in the sector. These
problems would need to be overcome before access regime changes had any material effect in
the sector. Moreover, reforms designed to foster competition within the rail sector (eg.,
structural  separation and improved access regimes) would lack credibility given the
government-owned and funded incumbent, and likely involve significant costs for little benefit.

10.7 WHERE TO NOW FOR RAIL IN NEW ZEALAND?
10.7.1 Driversfor reform

From the government’ s perspective, the key drivers for change appear to be:

e a wish not to be seen as supporting rail over other transport modes, and hence
unwillingness to continue subsidising unprofitable services;

e the need for significant investment in rail infrastructure;

e an expectation that further investment in KiwiRail will enable it to generate enough
additional income to eventually meet its own renewal and capital development costs;

e awish to be seen to be actively addressing road congestion in Auckland,;

e atight fiscal situation following the globd financia crisis and recession in New Zealand,
and

e competitive and political pressure from the road transport and coastal shipping
sectors, requiring rail to be more narrowly focused on providing services only where
it has a competitive advantage.

10.7.2 Barrierstoreform

Major barriers to change include:

e apre-¢election commitment to retaining KiwiRail in public ownership (at least for the
current parliamentary term);

e apublic perception that New Zealand went too far with structural reform in the 1980s
and 1990s;

e ongoing operational and capital subsidies which reduce the incentives for efficiency
improvements and structural change; and

e the risk of policy capture by the incumbent publicly-owned firm, which faces the
weak market discipline inherent in a corporatised structure.

There is a strongly held public perception that the rail network was run down by its private
owners and that this situation has been ‘fixed’ by re-nationalisation, regardiess of the
existence of evidence to the contrary. In fact, neither private nor public owners maintained
raill infrastructure at anywhere near replacement levels from 1991 to 2008 (Heatley 2009
pp. 34-5). Advocates of structural reform will need to overcome this public perception.

A possible impediment to change is emphasis on over-detailed centralised transport network
planning, under various labels including ‘logistics' and ‘integrated planning’. While the goals
of such activities are laudable, the vast mgjority of transport supply and demand factors are
outside the control of the planners. Treasury (2010 p. 88) recognises this when they state ‘the
parts of the [rail freight] network that thrive, and those that decline, will be determined to a
large extent by the decisions of our major exporters and by the configuration of our ports'.
There is arisk that integrated planning is used as a delaying tactic that supports the status
quo, rather than as a true search for efficiency. Supply and demand uncertainties need to be
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acknowledged as such, and not unduly delay decision making. Technical coordination — the
efficient interchange of passengers and freight where transport modes interconnect — needs
little central coordination; it will happen where demand is present and transport suppliers can
profit fromit.

10.7.3 Small stepsto support reform

One useful reform would be to structurally separate the urban commuter services from the
freight operator, with distinct branding and reporting. Advocates of the status quo frequently
rely on confused arguments that ascribe commuter rail benefits to the freight network and
vice versa. Functional and structural separation could alow for a more rational debate of
these logically separate businesses.

The advocates of policy reform are a a substantial information disadvantage to the
incumbent firm. The level of financial detail (in particular breakdowns by business unit) and
frequency of reporting have declined under public ownership compared with the situation
under private ownership. A small but useful step in enabling the effective advocacy of
structural reform would be to improve the financia reporting to the public, permitting
effective evaluation of the rail sector by competitors and independent commentators.

10.7.4 Mor e questions than answer s

In 2010 rail faces an uncertain future, and for policy makers there are more questions than
answers. How best to address rail’ s long legacy of under investment and deferred maintenance
(e.g., locomotives with an average age of 31 years, more than 550 bridges over 80 years old
and dilapidated passenger services)? Much work is aready in progress. major urban rail
upgrades are underway in Wellington and Auckland, new locomotives and carriages are being
purchased and some heavily used parts of the network are being upgraded. But the total cost of
overcoming this legacy may be as much as NZD2 billion over the next 5 years (The Treasury
2009 p. 85). And quite apart from ‘catch up’ funding, there is also a need to invest in new
technology and infrastructure that would allow KiwiRail to take advantage of emerging
business opportunities. It cannot be assumed that competing transport modes will stay stagnant
— KiwiRail’s new infrastructure will be competing for customers against more efficient coastal
shipping and larger trucks with improved fuel efficiency running on better roads.

The 2009 government-appointed RDG concluded that while KiwiRail’s commercial revenue
might be sufficient to fund its operating costs, it would be well short of the level required to
provide a return on capital, or to fund asset renewals and new investment. Nor would it be
sufficient to ‘maintain ongoing operating capability at a level to achieve the government’s
desired policy outcomes (RDG 2008b p. 6).

The clear need for ongoing government support was recognised when the government all ocated
NZD90 million in operating grants to KiwiRail for 2009/10. But is it prepared to keep on
subsidising rail to this extent, and for how long? How can the government both deliver
subsidies and incentivise good commercial decison making aimed at maximising financial
returns? And should government subsidies be used to keep on supporting parts of the network
that have long been non-commercial? An RDG report (2008c p. 2) noted that some routes had a
good commercial rate of return (15-20%) while others were operating on negative returns.

The government expects ‘that all investments in the nationa rall network provide a
commercia rate of return. Taxpayer subsidies should be provided only as a last resort and
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where there is clear evidence that it will improve service and provide a decent return on
taxpayers money’ (Joyce 2009b). Although the government had not yet announced its rail
policy at the time of writing, it appeared to be preparing to withdraw its NZD90 million
operating subsidy to KiwiRail for 2011/12, while continuing to provide capital grants for
infrastructure renewal and development without expecting any return on that investment.

Government support for commuter rail would remain and KiwiRail would continue to
provide some passenger services, possibly in conjunction with private operators. But in terms
of KiwiRail’s core freight business, a clear message seemed to be emerging: the government
expected the company to generate enough revenue to meet its own cash requirements — not
necessarily to the point of providing the government (as owner) with a return on its
investment, but sufficient to meet its own renewal and capital development costs. Exactly
how KiwiRail was to achieve this turnaround in performance remained unclear, but it was
likely to involve improvements in yield and productivity. The possibility of cutting
unprofitable activities (such as long-distance passenger services) was still on the table.

The government does not wish to be seen as supporting rail over competing modes of
transport, and this position moves it marginally closer to that goal. It isinteresting to note that
when the first National Infrastructure Plan was released in March 2010, rail was not among
the government’ s eight key or emerging infrastructure priorities (The Treasury 2010 p. 15).

Other policy questions surround the extent to which rail can deliver other economic and
environmental benefits — the ‘ positive externalities which the previous government used to
justify its buy back of the railway. Research by the New Zealand Institute for the Study of
Competition and Regulation in both 1999 and 2009 suggested that the magnitude of these
externalities had been overstated. In some cases the benefits sought — such as reducing
greenhouse gas emissions or congestion — could best be achieved by other means, such as a
carbon tax, emissions trading scheme, commuter rail subsidies or road user charging. The
research found that while rail did have some positive effects on economic development and
the quality of the environment, they were not enough to outweigh rail’ s negative contribution
to New Zealand’ s overall economic performance (ISCR 1999b p. 85; Heatley 2009 p. 58).

Similar observations have been made by the Treasury. Its paper ‘Infrastructure: Facts and
Issues — a discussion document intended to guide the preparation of the first Nationa
Infrastructure Plan — noted that economic benefits are likely to be realised only on heavily
used parts of the network. Treasury offered the following analysis:
The argument for ongoing public subsidisation of the network tends to rest on the
premise that rail offers positive externalities (e.g., reduced congestion, emissions and
accidents) and that road transport does not pay for its full socia costs, reducing the
ability of rail to compete. Thereislittle current evidence to support this.
Much of the New Zealand rail network is uneconomic, even when taking into account the
environmental value of rail’s greater fuel efficiency. While there may be a case for
subsidising rail up to a certain point, based on its socia and environmental contribution,
it is an unresolved question about whether this would be sufficient to cover the full
capital costs of the entirerail network. (The Treasury 2009 p. 29)

Environmental benefits respond to the same economies of density that drive railway
economics. The fixed (economic) costs of rail incur environmental costsin parallel. The main
inputs into railway construction and maintenance are earthmoving (diesel), transport (diesel),
stedl and concrete. All have significant environmental costs, including being substantial
sources of greenhouse gas emissions. On the operational side, heavily used lines are more
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likely to carry full trainloads, and these offer significantly better fuel efficiencies than partia
trainloads. It follows that the most environmentally beneficia parts of the network are likely
to be those in least need of government subsidy.

At the time of writing, the Ministry of Transport was undertaking more work to quantify the
economic and environmental benefits of rail. In regard to the latter, there was a particular
focus on determining the ‘ environmental footprint’ costs to New Zealand if rail were not part
of the overall transport mix.

In deciding how best to proceed, the government will negotiate a course between doing what
is economically rational and what is politically feasible. It has been suggested that the most
economically rational course would be to largely abandon rail (Malpass 2009). This view
acknowledges that rail has placed an enormous burden on New Zealand taxpayers for
decades, and the situation is unlikely to change. Without the loss-making railways, hundreds
of millions of dollars could be diverted to more socially and economically beneficial uses.

A less extreme course would be to reduce the size of the network to only its most economic
components (widely considered to comprise around 1500-2000km: see RDG 2008b p. 3;
Heatley 2009 p. 69) and focus on rail’s competitive advantages. the point-to-point transport of
large volumes of bulk freight and carefully planned commuter rail. Under this scenario, line
closures and land sales would fund the upgrade of the network to modern standards (Hesatley
2009 pp. 70-2). However, the present government seems disinclined to move in this direction,
seeing the retention of the national network as no more costly than having a digointed smaller
network (which could necessitate some duplication of rolling stock across its disparate parts).

The course that the previous government was advised to take by the RDG avoided any such
potentially controversia steps as dismantling the national network. While the RDG recognised
that, on a purely financial basis, ‘rail is not commercially sustainable without a significant
reduction in the size of the existing network’ (RDG 2008c p. 2), its ultimate recommendation
wasto retain the network at its present size through ongoing government support.

The government today faces some difficult decisions. What role does it want rail to perform,
and how much isit willing to spend on it? Is it prepared to wear the political consegquences of
making tough decisions about rail, with al the economic and social changes that may flow
from them? Fundamentally, to echo the words of the Railways Minister more than 80 years
ago, it needs to decide: what are ‘the true interests’ of New Zealand when it comesto rail?

10.8 SOME LESSONS FROM THE NEW ZEALAND EXPERIENCE
10.8.1 Rail-specific lessons

New Zealand's experience with rail may be different to that of other economies, but it is by
no means unique. There are close parallels with the experiences of Victoria (2007) and
Tasmania (2009) in Australia, where those governments purchased previously privatised rail
networks following near-abandonment by their owners. Successful structural reform requires
a solid understanding of the economics of rail in general, and how they play out given the
specific circumstances and history of an economy’ s transport system. While applying lessons
from one economy to another should be done cautiously, the following observations from
New Zealand are pertinent:
e Rail assets are very long-lived, but the demand for specific types of rail services has
changed over significantly shorter timeframes. When combined with the high costs
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and sunk nature of rail infrastructure, this makes the problem of determining the
optimum type and level of investment very difficult indeed.

The long life of rail assets means that it is possible to boost short-term financial
performance by deferring maintenance and upgrades, and incentives exist for both
public and private owners to defer these costs. The inevitable long-term consequence
isadilapidated and uncompetitive rail system.

The economic performance of rail in New Zealand has long been poor. Unable to
cover its capital costs, it relies on taxpayer subsidies to cover its operating deficit.
This performance can be attributed to the convergence of distinctive physical factors
(low population density, topography and geographical isolation) with rail’ s underlying
economic characteristics: high proportions of sunk fixed costs, expensive maintenance
and renewal's, and diminishing returns on infrastructure investment.

Simply changing the ownership model — from public to private and back again — has
not changed the fundamental economics of rail.

A lack of competition within the rail sector does not give a rail operator a natural
monopoly. KiwiRail competes with other transport modes — with trucks and coasta
shipping for freight, and with aeroplanes, buses and private cars for passengers. It is
thus unhelpful to consider rail in New Zealand in terms of anatural monopoly.

Any givenrail project may or may not have net environmental benefits — the existence
and level of such benefits can only be determined once details of that specific project
are known. The most environmentally beneficial projects are likely to be those in least
need of government subsidy.

New Zeadand's experience suggests that increasing or maintaining the size of the
network to achieve so-called economies of network size does not enhance economic
performance. Railways are driven by the economies of density, which can be achieved
by using arail network more and better. Economies of density might be best achieved
in New Zealand by focusing on a smaller, more heavily used subset of the current
network — a scenario which would aso alow rail’s potential economic and
environment benefits to be realised.

10.8.2 Structural reform lessons

Some more general lessons about structural reform also emerge from this case study:

Structural reform needs to be very clear about its goals and how the reform will
achieve those goals. All underlying assumptions should be clearly identified.

The goals of structural reform will shift over time. It is more appropriate to compare
the outcomes of reforms against their original goals than against newly defined ones.
Intervention to reverse previous structural reforms is likely to have long-term
ramifications. any future government wishing to pursue reform may find it cannot
credibly commit to non-interference.

New Zealand’'s experience points to an inherent conflict between financia and
political goalsfor rail. Structural reform is unlikely to resolve such conflicts.

Reforms designed to create competition within a sector may not be necessary (or even
desirable) if the sector faces effective competition in its product markets.

Some economic problems may be too large to be ‘fixed’ by structural reform. It may
be necessary to recast the problem in awider context.

The mere existence of externalitiesisinsufficient cause for specific government
interventions. Externalities need to be quantified, and if material, aleast-cost

approach should be adopted for their mitigation. The |east-cost approach identified
may be cross-sectoral or even focused on other sectors entirely.
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Chapter 11

RAIL TRANSPORT IN CHILE

Raimundo Soto*

e Extensive reform was completed in the rail sector in Chile and different models were
used, including full privatisation and concessions.

e Both types of reforms achieved significant efficiency and welfare gains and reforms
have improved the industry operations, particularly in freight.

e Motivation for the reforms was to reduce subsidies: that issue remains, particularly in
the passenger sector.

11.1 INTRODUCTION

Railways played a significant role in social lifein Chile for almost a century. Between 1860
and 1950 railroads were an exemplar of modernisation, integration and economic
development. By 1950, however, the industry had started to decline, unable to compete with
more efficient means of transportation (buses and trucks). By the mid 1970s railroads were
bankrupt, surviving through government subsidies. Two decades later, passenger services had
almost disappeared (accounting for less than 1% of total traffic). Freight operations, on the
contrary, had been privatised and revitalised, and concentrated on small profitable market
niches usualy in remote areas of the economy (Thompson & Angerstein 1997).

This paper reviews the Chilean case and analyzes the current standing and operations of the
industry, focusing on the reforms, public sector involvement, regulation, market entry,
vertical integration, externalities and political factors. The Chilean economy underwent a
massive restructuring in the mid 1970s. This included opening to foreign trade, complete
market deregulation, inflation control, macroeconomic stabilisation and, most importantly for
our study, a complete reallocation of government subsidies. In this economic turnaround,
despite the waste and inefficiency associated with the publicly-owned railroad monopoly, no
specific reforms were devised for railroads. Fiscal reforms led to a substantial reduction in
subsidies to the sector which, in turn, prompted managers to change operations, eliminate
redundancies and inefficiencies, and divest assets to cut financial losses. The government did
not consider atransition phase or compensation mechanisms for those negatively affected.

Perhaps uniquely, the Chilean reforms resulted in the coexistence of two different forms of
private sector participation in freight operations. the privatisation of the entire Northern
Railroad, including rolling stock and essential facilities (track, yards and terminals) without
open-access clauses, and the contracting out or ‘concessioning’ of freight in the Southern
Railroad to private carriers who pay afee for the use of the track and terminals while sharing
these essential facilities with the remains of the publicly-owned passenger-services company.

nstitute of Economics, School of Economics and Business Administration, Pontificia Universidad Catélica de
Chile (rsoto@faceapuc.cl).
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Both systems have led to substantial increases in transportation volumes, rising labour
productivity and declining tariffs. Consumers benefited from the reforms, which are now
discussed in more detail. The first step, however, is a review of the circumstances in which
the rail system operates.

11.2 CHILEAN GEOGRAPHY AND THE DEVELOPMENT OF RAILROADS

To alarge extent, the development of railways depends on geography. Since their inception,
entrepreneurs and government authorities looked at railroads as means to overcome isolation,
improve connectivity, consolidate territorial integration and advance economic development.
Historical and political events such as international conflicts have also shaped the
development of railroads, not only in Chile but also in most economies (see Atack et al. 2009
and references therein for the United States of America, and Thompson & Angerstein 1997
for Chile). This section provides a brief summary of the geographical and historical events
leading to the development of the Chilean railroad industry. Readers with more interest in the
detail of the reform may moveto Section 11.3.

Chile is a long and quite narrow economy (4300km from north to south; and an average
width of 180km), sandwiched between the Pacific Ocean and the Andes Mountains. The
northern half is dominated by the Atacama Desert, rich in minerals but sparsely populated.
The southern half, in contrast, concentrates most of the population and economic activities
(except mining).

In such a peculiar geographical environment, it would have been natural to expect railroads to
play acrucial role in economic development and social life. Indeed, one longitudinal railroa