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Executive Summary

1. The broadband theme of TIF in December 1999 wastimely in light of OFTA’ s (the regulator:
www.ofta.gov.hk) issuing of a consultation paper on broadband interconnection. TIF wishesto
thank L evel 3 and Newbridge Networks for sponsoring this forum. TIF dso wishes to thank the
overal sponsor for 1999-2000, Cable & WirelessHKT.

2. Broadband is not just about increasing bandwidth or speed of switching and transmission, it isaso
about compresson. The digital compression and multiplexing of traffic into bit-streams, and the
compression of the origind seven OSl layers (physicd infragtructureto ... ) into anew multi-tiered
multi-media hierarchy. That is on the technological leve. On the business leved this trandates into
level 2 and level 3 convergenceof ...... which offerswhat Stephen Shek, Director of Carrier
Sector Marketing, Newbridge Networks, cdls ‘new service providers a single platform from
which to offer customers, especidly corporate business customers, multi-access to broadband
sarvicesat ATM-leves of qudity of service. Multi-access refers to being able to support the entire
range of wireline and wireless modes of access, which provides service flexibility ‘on demand’ —
including virtua private network management — and alows service providers to accommodate the
various legacy problems corporate customers will inevitably encounter in aworld of fast moving
technologica change. However, the bottom line as far as the business case is concerned isthe
ability to offer the services which create ‘vaue-added’ with service level agreements backing them
up. Given these concerns and emphads, thisis clearly first and foremost the world of the business
customer, and thisis equaly dearly the primary focus of most equipment vendors.

3. Tom Burns, Director, Asa-Pacific Content Group, Intel Corporation, stressesthefive‘C's':
choice of anytime, anywhere, the convenience of broadband and wireless ‘ dways-on’, the ability
to control being online, the growing importance of communities of dl kinds on the Internet, and
smply the ‘cool’ for youngsters to be online. Given these requirements, in addition to a suitable
platform of content, firms success in e-business will become increasingly dependent upon speed of
transmissions, and equally broadband-to-the-desktop will rapidly become an essentid requirement
for everyone who regularly engages in e-commerce. Given speed, the next requirement will be the
cgpahility of the sysems themsdves. To take Smple example, streaming audio and video isfast
becoming a basic festure of most news and entertainment websites. The third ingredient Tom
focuses upon is the need for security and encryption. Intel’ s research suggests that packet loss and
packet delay is a highly important issue in the commercid use of the Internet today. The key
message that arises from Tom's perspective is that needs and necessity will drive broadband rather
than being an optiona luxury, and those needs exist right now.

4. Todd Dutkin, Vice-President, Business Development, Level 3 who argues the case for *silicon
economics take this theme further. Silicon economics is essentialy the economies of network
externdities (the more people on the network the more val ugble the network becomes to those
dready on it and to those about to join it) plus the economic implications of Moore' s Law which
sees the cost of computationa power having roughly every 18 months. Silicon economicsimpliesa
virtuous circle of growth in user demand and the supply of applications, facilitated by bandwidth
availability. Todd isin no doubt that policy and regulatory liberaization has promoted the latter, and
as Level 3isastrong contender for alicence to operate broadband ddlivery services from Hong
Kong, Todd is concerned that remaining, abeit temporary, restrictions on externa services from



Hong Kong will delay capacity growth. He points out that by the end of 2000 Hong Kong will ill
have less than 50 gigabits of internationa capacity. In support of this contention he argues that
indugtry liberdization has encouraged disaggregation in the sector — Leve 3 being a good example
—which has spurred innovation and investment. It is much more difficult, for example, to upgrade a
traditiond circuit-switched network than to upgrade the transmissions layer or gpplications layer.
Echoing Tom, Todd points out that a modern application, such as tele-presence, uncompressed
requires up to 15 terabits a second of capacity. So, while Stephen focused on the need for
business to equip itself with the capability, and Tom on the need for bandwidth to redize the
potentia of e-business, Todd focused on the need to open the carrier markets to drive investment
in broadband.

. Much of the discussion in the first part focused upon the gap between the USA and Asia, which
was Sseen as an opportunity as much as athreat, but a note of caution was introduced. Silicon
economics can aso mean that margins fal, so volume becomes everything. For some that was a
business legp of faith, but for others the evidence of market growth as soon as markets became
liberdized was plain to be seen, for example, in Japan. One reason for this, it was pointed out, was
that the Internet-based industries were very much in the invessment stage, as stock vauations
reflected, but sooner or later the price points would have to sart rising to profitable levels. The
disaggregation of the indugtry, for example, between wholesdle and retail in the network side of the
business, dso posesinterconnection issues for the newly emerging networked economy. A fina
note was struck in reation to Hong Kong and mainland China when the question was posed why
invest in Hong Kong when the mainland was the redlly big prize? The answer seemed to be that
while mainland Chinaremains alargely prohibited market for foreign direct investment in telecoms,
Hong Kong is the closest hub. The answer may be more reassuring to Hong Kong is its ongoing
role asahub isaso linked to the potentia for intracAsan Internet traffic growth.

. John Ure, director of the Telecommunications Resear ch Project, University of Hong
Kong, led the discussion for the second panel. John's stress was on the replacement of the
‘narowband model of telecommunications with the ‘broadband” modd. The former was rapidly
running out of commercia juice, the latter not yet beyond first gear. The trangition period was not
just aquestion of time, but also of overturning most of the principles of the narrowband world. The
key commercid issue was to see broadband as a mass commodity issue from day one, for may of
the reasons pointed out by Stephen, Tom and Todd in panel one. That implied a mgor mindshift on
the part of telcos. For example, it impliestelco’ s treating the Internet Service Providers (ISPs) as
their customers for broadband, not the end user. It implies equa access and treatment for al 1SPs,
commoditizing access wholesale prices and access retail pricesto stimulate a rgpid adoption rate
and to reach the ‘virtuous cycle€ of slicon economicsthat Todd referred to. It implies regulaion on
interconnect which prioritizes vertical connectivity between end-users and Internet service, content
and gpplications providers. And findly, John suggests ways of incentivisng investment in
broadband by making it easy for non-traditiona entrants, such as property owners and estate
managers to become players.

. Anthony Wong, the Telecommunications Authority and Director-General of the Office of
Tedecommunications Authority (OFTA) balanced Todd' s concerns with Hong Kong' s degree
of liberdization by pointing out that Hong Kong had comprehensively liberdized acrossthe
converging new mediaindugtries, multiple internationa gateway facilities licences would be
announced in 2000, and the moratorium on domestic fixed wireline licences expires end-2002. He
estimates thiswill result in Hong Kong's externd capacity jumping from under 20 gigabitsto over a
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terabit with two to three years. Tony’s primary focus was on OFTA’ s recent consultation paper on
broadband interconnection, and he outlines the pros and cons, indicating OFTA’s preliminary view
that the TA should at least have the power to determine interconnect between networks even if
purely market solutions were preferable. Asin other jurisdictions, the most controversia aspects
of the palicy relate to the requirement for interconnection of access networks and the degree to
which local 1oop unbundling, a requirement of narrowband palicy, should be extended to
broadband. The assumption isthat a significant proportion of broadband traffic will end up local
network-to-network rather than network-to-Internet. Although not stated, perhaps electronic
commerce carries thisimplication.

Frederick Tipson, Director of Regulatory Affairs, Cable & WirelessHK T, congratul ated
OFTA on stting out the key issues very precisdly in the consultation document. Fred stressesthe
point that a defining characterigtic of investment decisonsin aworld increasingly dominated by the
Internet is the uncertainty attached to any market view. From an operator’ s perspective, the
chalenges are not confined to markets, but cut across al aspects of running the business, and
perhaps most of al chalenge peopl€ s thinking about old and new ways of managing. Thisimplies
uncertainty asto how different players within the industry will position themsalves and conduct their
business. For this reason, in his own opinion, heis not convinced that regulation of interconnection
will be unnecessary, but he hopes and thinks it will be.

During the discussion questions were raised about how companies might position themsalves to
cope with the uncertainties outlined above, and that led into a discussion about how far in the
broadband Internet model should regulation attempt to prevent restrictive practices through vertical
integration of content with service provison. In the mediaworld exclusive content agreements were
not only common, but were often seen as crucid to the busness modd, whereas in the telecoms
world inter-operability, standards and interconnection were the rules of the game. The IT world
sands hafway between. This debate is, in microcosm, the problem of convergence among
indugtries with very different regulatory histories, industry attitudes and business modes.

Key issue?: if thereisakey issue coming out of the debate which follows it perhaps revolves
around two opposite views of what drivesinvestment. The one view would be that commitment to
broadband requires the incentive of areturn on investment, which implies light-handed regulation at
mogt, alowing each operator to enter the market at their own level of resources, either employing
wirelines or cable or terrestrid wirdess or satellite. The aternative view would stress the role of
competitive entry, promoted and facilitated through interconnection, and innovation at the service
levd. Returns on investment will be forthcoming only as and when the market for services, content
and gpplications hit criticd mass. This formulation tends to polarize pogtions, but it may have
interesting implications not only for regulation but aso for the types of business models that emerge.
Oneof Tony Wong's pointsis that the Hong Kong government has traditionaly viewed
telecommunications as a socid good in the sense that the entire economy and society benefits from
its rapid development. This carries the implication that intervention could be judtified where the
socid good was easy to see. In the broadband Internet world identification of the socid good will
remain relevant, but perhaps harder to achieve in smple terms, and the mechanisms for achieving it
less straightforward.
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SESSION ONE

STEPHEN SHEK
DIRECTOR OF CARRIER SECTOR MARKETING
NEWBRIDGE NETWORKS

Today’ s topic will include a discussion of what a broadband network should be able to deliver to the
end user. What are corporate users looking for? Another ook at where we are with broadband
telecommunication today. How the evolution of this network will take place? How will the eventud
network and the modd that we' re advoceting look like?

Asweadl know this (dide 1) is awell-known curve showing that data and voice traffic is ether at the
intersecting point or the data traffic has dready surpassed that of the voice traffic. However, as
everybody isadso well avare, the data revenue is sgnificantly lower than voice revenue. What that
means for al service providersin order to increase their revenue base they haveto look at waysto add
vaueto ther current service, so that they can increase that revenue base. Moving forward, the
enterprise user is going to look for new services. They are going to want that service anywhere,
anytime, when they need it. They are going to look for guarantees. They want to have a pay-as-you-
go and aso acap on this pay-as-you-go scenario. They want service when they need it, not to wait
for aperiod of time before they get it. They want to pay based on vaue, so quality of serviceisgoing
to be of sgnificant importance. They want the network and the service that they buy to be cost-
effective. Those businesses dready running today have some form of data. communication or voice
communication. Thislegacy sysem may or may not be ready to move on to the next generation. So
they need an accommodeation of these legacy systems. Of course, everybody wants lower price. What
doesthat mean? That means that the service providers has to have the following capabilitiesin order to
meset service demand from the users:

Rapid service deployment

Extensve coverage

Fast repair and return

Consolidated hilling

Scdable and rediable service in order to meet the service level guarantees. Because thisis
bottom-line driven.

Certainly qudity of service

Flexibility in order to support new service, new technology as well as accommodating legacy
SENViCes.

They need to be interoperable so that any existing system doesn't need to be torn down
immediately.

Of course, they also need to reduce cogts. That's the only way they can offer competitive
pricing.

Thisis another common diagram (dide 2) that people will see. The tedlecommunication world was built
on digparate networks. It started with a voice network and private lines for most data communication
and the newer capability of offering relay, ATM and Internet. Asmost of you are dso aware that there



issgnificant overlap between rdlay and ATM. Thereisframe ATM working. Thereis dso sgnificant
overlap between ATM and internet as corporate users demand the quaity of servicethat ATM
provides. So what we' re looking at today is some form of disparate networks and some trendsin
merging alot of the data communications and technologies together. So, we'relooking at level 2 and
level 3 convergence, voice data convergence. Asyou know most of telecommunication was supported
by switches and then came routers. Today most telecom vendors are looking at ways of merging the
switch and the routers so that in your network core thereisasingle platform. What that meansis that
these high capacity, high function feature capable switch routers are going to be deployed in the core.
The edge is the customer interface, which is where the switches and routers will be pushed out to to
minimize customer impact. And these networks aready support avariety of services namdy, frame
access, ATM access or some other forms of data communication access as well as on-net private line
voice services. Now moving forward, corporate users will aso want to have the ability to talk to the
outsde world. So you are looking at the devolvement of cal serversthat’s going to provide the
second link that is needed in order to connect this broadband network with the rest of the
telecommunication network.

The next dide looks a the different platforms and networks that will mergeinto a very flexible high-
bandwidth broadband network at the core with avariety of methods of access. We are going to be
looking at a core platform that has both ATM and MPLS capability. Network-to-network interface
will be mostly PNINI and the next generation network will be on a multi-service, multi-access bass.

The multi-protocol backbone that most vendors are promoting we aso cdl virtud private networks.
S0 in essence what you are looking at is various networks that co-exist in this one network. A single
platform that has the capability of providing support on internet service, IPVPNSs, framerelay, voice
and whatever other type of requirements that are needed.

Another way of looking at the network where it would position itsalf with respect to the rest of the
sarvicesisright in the centre of these three circles. The outer one isthe typica voice service where we
have the parts, the wires etc. On the other Side you have the I P, the Internet — and of course,
corporate data - and that runs the day-to-day activities. The new network hasto be able to support dl
three and the overlgpping services that each three of the technologiesis the support.

Now, let’slook at the access methods. The graph clearly shows you that the growth of business traffic
is going to be the prime focus for most carriers as well as switch vendors. Fibre is where most
businesses' requirements will be supported. Besides that you can see XDSL and broadband wireless
climbing fairly high and quickly. So those two technologies will be another areathat most vendors as
well as broadband service providers will be looking a. They have to have that access method in order
to bring broadband service to the customer. Right now that becomes a bottleneck if that accessian’t
there.

So, moving forward, you can have a network that is aready connected up with the PSTN, the Internet,
and the corporate private networks. The carrier needs to be able to provide either an XDSL or some
form of copper-based broadband access. Today XDSL isavery strong technology to support it.
Certainly thereis aso fibre and on-coming is broadband wirdess. LMDS or MMDS.  Thiswill endble
the service providers to extend their coverage regardless of what technology it is and regardless of
where the customer is located. They will be able to provide the same kind of service. To eaborate a
little more on wirdess service, thisisavery smple chart. Y ou have a base gation and, just like the



cdlphones, you have the antennae connected up to the customer Ste. Most customers, especidly
corporate customers, would have a customer base unit that would provide either ahub service or voice
sarvice etc. You can dso see acombination of these technologies with wirdessand ADSL or XDSL
to increase the fan out, to increase the flexibility aswell as capability.

Moving forward, in terms of the modd for the new service provider, they would have afocus on the
gpplications that the customer islooking for. They would have a core technology and core platform
that is going to be multi-service, multi-protocol based. They would aso have the flexibility of multi-
access, in other words, based on various technologies. That would bring their service to the customer
regardiess of wherethey are. On top of dl of these is network management. Thisisthe criticd piece
where unless network management is strong and capable they’ re not going to be able to ddiver the
SLA, the qudity of servicethat isneeded. Certainly thereis a need to have some form of service
management. They have to have that capability in order to roll out new services, and in order to
support the services they currently have.  So thisis our view of the new modd for broadband
networks.
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TOM BURNS
DIRECTOR, ASIA-PACIFIC CONTENT GROUP
INTEL

A lot of what | will talk about are globd in concept but they agpply to the Hong Kong Situation. A lot of
people hear that | work in the content group of management; that’s a name that basicaly supports the
software developers in the worldwide arena on Intel architecture platforms. So one of the things |
wanted to start today with is a very smple equation that I'll try to build some ideas around. The
feature sets that businesses bring to the marketplace, coupled with their e-business capabilities,
multiplied times what we' re talking about here today — broadband — the higher the performance of the
network, is actudly going to result in the ROI for e-busness cagpabilities, going forward. I'll try to
make some observations that we re beginning to see in the marketplace. Wheat this equation means is
that more speed definitely gives a better experience. It's up to the business people to take that speed
component and those features and capabilities and put them together in a way that attracts the
customers. But thisisthe opportunity that exists when you do have a broadband platform coupled with
a high performance content and platforms.

I would like to quickly go through some environmentals. What we're looking at is roughly a billion
connected devices within just a few years time. And they’ll be transacting trillions of dollars of e
revenue. And thisis going to be fudled by the globa e-business exploson. Thisis a large opportunity
for Hong Kong. If you have the infrastructure in place you have alarge reach worldwide and thisisan
opportunity to reach customers beyond the geographica boundary conditions of Hong Kong and aso
of Ada Another thing, of course, we're seeing with the 1PO vduations around the world in the
different stock markets, is people taking the MIPs (millions of instructions per minute — ed.)
computing coming out of the PC dde of the industry, coupled with the broadband (bits per second)
that the telecom indudtries are providing and coming up with new user models. A lot of traditiona user
models are being changed very, very quickly. The opportunity here, of course, is to take advantage of
that. Indudtries doing that are music and pc digribution (Ddl). The travel indudry is going to have a
large impact in Hong Kong with our tourist capabilities. People are going to want to see the hote
rooms and sites before they come. Thisis going to take broadband experience.

The other thing, unfortunately, we're aso seeing is not everybody is embracing this. | guessthe people
in this room are here because they’ ve dready embraced this but there is an opportunity to fal behind. |
think probably in Asia, and in Hong Kong, we have to be concerned with leading and moving forward
as aggressively aswe can. If you're not going to take advantage of this new platform with hundreds of
millions of users with high speed and built-in computing devices whether those are PCs or cdlular
telephones, your competition could pass you by. And lastly we're seeing a brand new phenomenon.
I’'m sure dl of you have high-gpeed access a your homes or your offices but | enjoy being served over
the Internet & my convenience. We are training a new group of users, whether those are purchasing
managers in businesses or consumers a home, to get the information or the service when they want it in
the form they want it in and delivered to their desk-top or computing device.

Let mejust quickly use acouple of Intel examples. One example is e-commerce, e-business capability
where you can buy things over the web. Another one is more informationa, more text based, but you
do see some graphics and GIFs but not alot of richness. However it downloads very quickly because
most of us, unfortunately, whether in the business or home arena are not connected to high-speed



networks. The last one is something we cdl Intel Web Ouitfitter Service which is what we would like
the web to be going forward. High-speed networks with high-performance PC platforms.  Thisis not
meant to be a sales pitch but what | do want to get across here isthat web Stes like these we' re finding
more and more of. If you go back just two to three years web stes then looked very old and ugly. All
you haveis abunch of text. Compared to this foreground web ste here which is very rich in graphics,
there's a lot of audio, video etc. This is what consumers are looking for. When | use the word
consumers | dso mean business people. This is a way to get your brand across, your product
presentations, your catalogue etc to make business decisons and purchasing decisons on line. So
We re going to see more richness with these features.

The second aspect of the equation is capabilities. I’ ve only chosen one here to save some time. Clearly
one of the capabilities here with a new business site would be cost-savings for interna purposes or to
pass on to your consumers. These are just some examples from a source caled Organization for
Economic Cooperation, back in April this year. Significant cost savings are associated with taking
advantage of a communications platform that alot of customers are dready connected to. You can't
ignore this type of cogt-saving if you're competition starts basing their business and pricing decisons
and sarvice models on these particular costs.  So features plus capabilities, combined with speed is
where we're heading. | don't go to very many web sites any more that are text-based. Some of the
latest figures out from some of the research ingtitutes shows that of news and entertainment sites around
the world, over 50% have streaming audio, over athird have streaming video and alot of thet is due to
the combination of better software programming, better infrastructure (like broadband) and better
computing platforms — being able to process that rich data.  People will not go backwards.
Companies are now using this cgpability to present products in a richer environment to hopefully close
more saes more quickly on their web stes. We are aso going to see anew form of community. Chat
rooms have become popular. We ve moved from smple text-based chat rooms to somewhat avatar
based (using ssimple visual representations of characters— ed.) to more 3D, moving aggressively to
immersive 3D chat rooms. With a 1-megabit connection, coupled to a high performance PC next year
you'll be able to do smultaneous voice animations with hundreds of on-line users. We ve seen the first
examples of that. A paticular example I'm referring to is people skiing, with hundreds of other
people, with very detailed graphics of the ski dopes, trees, the chair lift going up and you could switch
back and forth between a 56K and a 1.5 meg and it's scaled. If you had a 56K connection you got
basicdly one or two trees, & 1.5 meg you had a lot of people skiing with you with alot of overlay of
the ski dopes. That will be coming on line next year. It is critica that the broadband network’s in
place to do that.

The third thing that we re seeing is concerns about encryption and security. Broadband's going to help
us here because the overhead on encryption and decryption is very high with regards to the end-user
experience. If you time-out an end-user experience because they're trying to handle 128-bit
encryption it doesn’'t bode well for sdles at that particular website or for them coming back. So | want
to quickly just talk about a couple of things that we're finding are impacting performance on the
network. This is based on Inte’s e-commerce work that we ve been doing in the region and
worldwide. What we're finding out is that the opportunity for our underlying foundation of the service
provider for the broadband is very criticd to our end-user experience. We want them coming back to
purchase more of our products on the web site. What we're finding out is that there are alot of things
that go into a successful e-business dite for the end-user experience if they’re placing orderson line. At
the bottom the CPU has some things to do with it as the CPU’s used for computational purposes for



the encryption. As we move up we' ve got the encryption. Packet delay turns out to be quite
important. The highest level’s the packet-loss, moving forward. So these are things where the
opportunity for the broadband helps higher speed but dso tuning that circuit for the end-users with
packet-loss, computational capability and packet delay. So there is a new infrastructure for success.
Ubiquitous computing is non-stop. It started with desktops, notebooks, mini notebooks. We're a
webpads and PDAs now and cdlular phones are dready here doing transactions. This industry on the
high-speed connectivity sSde just keeps ramping up. The previous speaker taked about some of these:
ADSL, cable, third-generation wireless and, of course, satellite. What al these things are going to do
for users is bring up what we're cdling the 5Cs.  They're going to want choice of anything and
everything when they want it. They're going to want the convenience of the wirdess network and
broadband speeds to work a their leisure. We re finding that they definitely want to control what they
see. There strade off involved in talking about security and persondization, how much information we
give away in regards to having somebody give us what we want when we want it. The community’s
going to get more important; either those are hobby-based or people with like-minded requirements or
subject matters or purchasing communities. And lastly, thereis afeding in this new digitd era of being
cool or being perceived as leading edge. We have to trandate that into dollars as business people but
there is goodness in the word “cool” with regards to delivering services and solutions that capture the
imagination of your targetted audience.

So the new rule's and new game's to take the entrepreneuria capabilities of what Andy Grove cdled
free M1Ps and free BOD (broadband on demand — ed.) and tie that to the traditiond discipline of the
companies for traditiona 1T to build out a new business solution. With these new capabilities we're
looking at a lot of new players joining quickly and the established players can win but they have to
move quickly.

So in summary I'd just like to come back to what we' ve got here which is an ability to build out a
baanced communications plaform with features and capabilities coupled with high-performance
network which gives us an ROI for new business activities.
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The Broadband Platform

Where's It Going?
What's Visible Today: Environmentals
—E-business Global Explosion

—Broadband + Solutions unleashing new usage
models
— e.g. Music Industry Distribution
— e.g. PCdistribution
— e.g. Travel industry

—Resistance to discard business models that
previously served us well

— Customers enjoy being center of the Universe
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Trillions of $ of Online Transactions

Capabilities....

Transaction Savings by Category

Traditional
System

Our Equation for the Day

(Features + Capabilities) x
Speed

= ROl on e-Business

Features....

Speed. ..
e Enhances end user experience

— Richer graphics, Video/Audio, better
display of products using new tools

e Allows for new forms of interaction

— 3D Chatroom with voice, animation and
hundreds of online users

e Requirement as Encryption/Security
become standard

— Overhead to end user experience
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Experimental Results - Main
Factors Degrading HTTPS

Performance

I These factors effect central tendency of
download times:

—#1 Packet loss

—#2 Number of packets involved in the HTTPS
transaction

—#3 Packet delay and encryption method

I These factors effect variability of
download times:

—#1 Packet loss
—#2 Number of packets
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An Infrastructure for new Success...

e Ubiquitous computing

— DT’s, NB, miniNB’s, Webpads, PDA'’s,
Cellular Phones

e Anytime, high speed connectivity

— 28.8k, 56k, ISDN, G.Lite, ADSL, Cable,
3G, Satellite

e New Services targeted for users...
_ el

New Game, New Rules

Entrepreneurial Businesses
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!~ There are many, many new

I rules, and those players
using yesterday’s play book
are in for a rather rude
awakening.”

Bill Gurley, The New Face of Internet Competition

Time to Market

Traditional IT

Operational Discipline
(Best Practices)

Pareto Graph for Main Factors on Median
Time to Download an HTTPS Web Page

Network packet loss
going from 0 to 30%

# of application packets
going from 49 to 121

Network packet delay
going from ~0 to 400ms

Client encryption going
from “128” to “40/SP/128"

Client CPU going from
“P200" to “P100”
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Note: Model fit to natural log transformation Transformed Download Time
of median time to download web page

(N=5).

What End Users Desires:
The 5“C"s of End Users

—Choice: Anything and Everything in an instant...and
it is paid-off increasingly with Broadband - 24 X 7, Always
On

—Convenience: Vvirtual time and place utility, but with
the realism that only Broadband can deliver

—Control: Ability to Navigate and Personalize, with Rich

User Interface; allows the end user easy management of
the choices offered

~Community: Add Contextual relevance; allow users
to publish withricher media via broadband; realistic
virtual worlds/communities

—Cool: Leading edge in services and appealing to the
target audience; the “digital generation”

intgl

Summary.
*(Features + Capabilities) x
Speed
= ROI on e-Business




TODD DUTKIN
VICE PRESIDENT, BUSINESS DEVELOPMENT
LEVEL 3

I’d like to gtart with the fairly obvious. Currently there s alack of globd bandwidth and Asa s need is
farly critical. Secondly liberdized markets are conducive to price competition, better quaity of
services and it creates the chance for attracting top-notch resources and capital. 1n addition the current
demand for telecoms services is unprecedented and the industry shows no sign of dowing down.
These combined factors are cregting a new paradigm that is a cadys for changes in the
telecommunications indudtry.

I"d like to start with a quote that will set the stage for today’s discussions very nicely: The Internet is
the grestest Sngle revolution in communications since the invention of the printing press.  Thisilludrates
the impact of the Internet on the telecoms environment. | think this next dide is going to spesk to that
quite well.

In Asia the need for bandwidth is repidly approaching a critical sage. In many cases Internet use in
Agais exceeding that of our European counterparts. And in Hong Kong and in the rest of Asia, we're
now achieving the critica mass that was experienced in the US in 1994 and 1995. Today Hong Kong
has a higher Internet penetration and growth rate than that of the UK, France and Germany. Step
back for asecond. That'simpressve. Thisis a tremendous growth we're seeing in Asa.  Audrdia,
Tawan, Hong Kong and Singapore have higher penetration rates than that of the UK. If we look at
Hong Kong and Taiwan, the annud growth rate is tremendous. This is a huge phenomenon that's
happening in Ada. Unfortunately this fast growth rate has not been matched by the introduction of new
bandwidth.

Here we have a dide that illugtrates very wdll that there is insufficient capacity to meet demand. Today
Asa's cable capacity il lags far behind that of the US and Europe.  There's agpproximately 2,000
gigabits of transatlantic capacity planned to go into operation by the end of next year. In Hong Kong
there |l be less that 50 gigabits of capacity at the end of next year. For the Internet community to reach
its full potentid | think it's quite clear more capacity is needed and this will have to come at a lower
cost. The current lack of bandwidth means that prices are gill higher in Ada than esewhere in the
world. In general we see them about 8 to 10 times higher than in Europe and the US. The flow-on
effect of thislack of capacity is greet.

1 You can see the associated codts of this kind of difference in the paradigm have to be
passed on to the internet-enabled businesses and in turn the customers.

2. You see from this paradigm that internet-enabled businesses cannot be as profitable or
competitive in the Ada Pacific region asthat in other regions.

3. Y ou can see that thisis congricting private investment that will limit opportunitiesin the Asa
Pacific region and therefore growth of this new industry is stymied here.

You are probably asking where this leads us. This paradigm we see currently in Ada provides an
excdlent opportunity for silicon economics to emerge. As was witnessed in the US severd years ago,
market liberalization has brought about dramatic decreases in cost. This has lead to a boom and a



boon for internet or web-centric customers, unlocking the potential for companies that require
competitive pricing to flourish, including the ISPs, content providers, the system integrators, the VAPs
(value-added providers), web hosters and e-commerce players in generd.  And as these companies
grow the postive effects are passed on to the customers who then increase the use of their web-centric
products. This sparks competition and greater demand which in turn heightens demand for more
bandwidth. Hence, what we ve deemed the virtud cycle,

In addition to this demand discusson a structurd shift brought on by deregulation has enabled the
growth of the telecoms industry both globdly and in Ada. What is happening can be compared to the
higory of the computer industry. Twenty years ago the mainframe market was dominated by one
provider - IBM. They developed the memory, the microprocessor, the hardware etc. To move away
from the mainframe and towards the PC industry led to the disaggregation of this market and we saw
compstition at al layers from the hardware layer to the gpplication layer. So what does this mean for
the telecommunications industry? Well, pretty much the same thing. | think we're seeing here
disaggregation is cregting a tremendous opportunity in the telecoms industry. It's attracting large
amounts of private-sector capita. The subsequent flow of that capita becomes the basis for greater
growth that in turn creates pressure for better quality products and services. Our next generation telco,
like the PC indudtry is reliant on this fragmented structure and the indudtry is seeing competition at dl
layers from transmission to switching to routing. We're dso seeing new applications made possible by
the availability of more bandwidth at lower cogts. | think to talk about demand and industry structure
would be only part of the story.

Technology is of course an important enabler. Technology works to create vaue and separates
traditiona telco from the new ones. Traditiond telephone technology is centraly-planned and improves
dowly. IPtechnology is market-based and improves rapidly.

This dide demongrates the time needed to double performance from the transmisson layer to the
gpplication layer. Asyou can see, upgrading a traditiond circuit-switch network is much, much more
difficult than upgrading the transmission or gpplication layersin a disaggregated indudtry. | think that's
aredly interesting point because obvioudy speed to market is avery important factor in success.

In addition |P technology is led by the market whereas tel ephone technology is planned as a function of
the government or nationd carriers. In our current telecoms paradigm, responsveness of the market is
agreat determiner of the winners and losers and mogt efficient technologies reap the greatest rewards.

| think this dide is an excellent demongtration of the winners and losers. We can clearly see that those
based on I P technologies are far chegper than those based on traditiond technologies.

As the cost of bandwidth decreases new applications emerge. | think we went through these
previoudy 0 | won't dwell on them. 1'd like, however, to illustrate by example the last point. If we
look at tele-presence as just one of the gpplications that will emerge in the future and we make some
generd assumptions about what’'s needed to redly make tele-presence actua you can see it requires
15 terrabits a second of capacity, uncompressed, to actudly redise this. That's tremendous. For
those of usthat lived in a64K world thisis phenomend growth rate that’ s needed for the industry.



To conclude, the return on investment for fat pipe providersis based on sllicon economics, gainsin IP
technology and, of course, volume, volume, volume.
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DISCUSSION

During the discussion period the following points were raised:

John Ure: I'd like to ask each of the three spegkers in turn: what do you think is probably the most
necessary requirement in Hong Kong in order to make bandwidth available or to develop an industry
based upon the fact that bandwidth will become available? If you had to recommend to government
one mgjor strategy to increase bandwidth and its use, what would that be?

Tom Burns: thereé's an opportunity for Hong Kong. If you look a the network diagrams, dl the
pipdines go back to the US because of the nature of the Internet as it currently exists. But if you look
at the Asan population and the uptake as Todd represented in his foils about the growth rates out here,
it's huge. As the telecom industry puts out faster bandwidth and better networks, | guess it becomes
less of an issue but what we ve got to keep in mind is that content’s going to continue to go up. The
number of megabytes that people are going to consume.  So the ability to have an Asian hub, which is
talked about frequently with the posshility of Hong Kong leading that cgpability for the region, the
network has to be grown intraAsa between the different countries and capabilities. Today a good
portion of the higher-speed network goes back to the US. That's an opportunity here because by
reaching those loca consumersintrasAsia could provide a business capability for businesses here,

Stephen Shek:  actudly | would look a the option for Hong Kong in three different ways. One
certainly is locdly within Hong Kong in terms of access to each of the buildings, homes and offices.
Certainly wirdess is now taking the world. LMDS and MMDS has two technologies. Every country
islooking & it. So one thing that Hong Kong probably can do is quickly award some of these licences
and get the bal rolling so that there will be competition on the loca level. That will drive down the
price. Another way is the connection to the rest of the world; internationa bandwidth. If Hong Kong
is to become the Asan hub then definitely the bandwidth coming in and going out must be increased.
That's the only way to get more traffic through Hong Kong and that is the only way to build Hong
Kong up as the economic as well as the technology hub. Thirdly, the globa presence and economic —
e-busness area — that Hong Kong can probably build up. As the capability and technology and the
resources build up then Hong Kong would be in a position to take that.

Todd Dutkin: | think the key enabler of bandwidth crestion for Hong Kong or intra-Asia would be
liberdization of the market. That's going to be the key driver. Let me just point to the US or the EU
paradigm. | think what we see happening in those markets that have liberdized subgtantialy is many
providers and multiple investors. In that kind of paradigm you are going to have not only competition,
the virtuous cycle | talked about, but you have competition that will drive the markets. | think that for
Asato be successful it redly has to adgpt an open paradigm of competition. That will simulate alot of
the private sector investment. In Asathe only environment that’ s actualy doing that full scale right now
is Jgpan. | think Japan has at least taken the first step in that process. | think if Hong Kong is to be
successtul it needs to move quickly towards thet type of paradigm.

A participant asked what Jgpan is doing right now that Hong Kong could follow as an example.



Todd Dutkin: If you look at Japan as of February 1998 they signed the WTO agreement that fully
liberdized the market. So from February last year you' ve had open competition, unlimited licences,
anybody could invest in the Jgpan environment. There has been no numericd redtrictions on the number
of people that come into the market. In turn what that’s done is simulated a whole host of investment.
Not only by the incumbent operators to invest in new and modern technology to remain competitive,
but, because that's the second largest market in the world you aso have a range of new carriers
coming in there to try to get a the opportunities in the Japan market. So alot of it was structured on
the regulatory commitment by Japan to fully liberdize that market.

Tom Burns: there's a complimentary thing. | don't think it's first order but definitely second order.
In the lagt few years the Internet’s been the killer goplication from the PC industry point of view.
People have dowed down their purchase rates of CDs and packaged software and they’re going on
the web in bigger numbers. It's quite interesting to look at Jgpan’s PC consumption numbers tied to
some of the lower priced ISPs and we see that PC sales haverisen. | don’'t know what came first. Of
course, there’ s been some economic issues in Japan and there's deregulation going forward. But the
PC market was held back by higher ISP prices. When those prices gtarted coming down and
bandwidth became more available on the home side we saw PC consumption go up.

Stephen Shek: another point you can consder is the globdization of theworld.  With the opening up
of the Japan business market, NTT’s been split up and at the same time you're going to see Cable &
Wirdess, BT and al these other globd carriers taking a foothold in Japan. With that you can see more
cables going into Japan. DWDM technology is being deployed there. So with that | can foresee that
Japan’ s price will come down and service will incresse.

A participant noted that he understood the modd of creating more bandwidth with fatter pipes but
didn’'t understand the business model of who's going to pay for it. New telcos are not making money,
e-busnesses are not making money, subscribers are paying less and less for the services whether it's
voice or Internet access. Can somebody explain the business mode that will persuade people to build
these fat pipes.

Todd Dutkin: It's a very good question. | equate what Leve 3 is doing to building the roads and
ralways a the beginning of the 20" century. We are providing the shovels and the pickaxes to the
gold miners of 1849. We are the underlying infrastructure that supports the growth of the Internet.
When you say that new telcos aren’'t making money, what we're seeing is actudly atotd paradigm shift
from what's happened in a traditiond telephone Structure to a new sructure. Traditionaly we had a
monopoly and rates were high and people within that structure paid very high end-user fees. You got
monopoly returns on investments.  What you're now seeing is carriers, and you cut across a lot of
different lines whether it's the carriers, or the e-commerce providers, the I1SPs, or the services that sl
to them, each one of them makes a business decison going into the respective business. To unbundle
your question is fairly complex because there's no single business model thet | can point to. Intel will
have a different busness modd. Newhbridge will have a different one to mine. My business modd’s
bascadly to sdl the underlying infrasructure. That underlying infrastructure lowers the cost to
everybody above the chain. Stephen presented that chain which is the lowest from the transmission to
the service. And what's happening in this whole paradigm is actualy you're seeing the cost reduced.
People previoudy didn't make money because costs were 0 high. Now what we're seeing is the
cods of the infrastructure and underlying support is dropping which is alowing the |SPs to make more



money. It'sdlowing service providers above that layer to make more money. | know that’s probably
not a sufficient answer but it's a complex question.

Stephen Shek: If we're taking aout money | think the stock market’s aware that the Internet has
crested multi-billionaires throughout the world. In terms of where is the return on invesment | think
carriers and service providers will have to look a ways of adding vaue. So with competition the cost
of transmission has dropped, the cost of equipment has dropped. As a result everybody has a thinner
margin. The only way to mantain or expand that revenue base is to look for new ways. This
competition is going to force the whole telecommunication industry to move up to the next levd of

competency.

Tom Burns: Our problem is that we have to build a fabrication plant that costs in excess of US$5

billion today for a microprocessor that's not yet designed or functioning for a market that we hope will

be available in three years time. One way to answer your question is that you have to be a blooming

optimist because what you're betting on is that you can find marketing and services to attract some

form of consumers to pay for your service. It is criticd when you' re making those types of bets that

you get the volume otherwise you cannot amortize your costs. It behooves you to find new ways to

use your product. And that competition, that need to cover your costs and grow revenues and services
iswhat redly powersthis thing forward. On the web just last night | found a Ste where | could make
aphone cdl and they’ll digitize my voice, put it on an email and send it to a whole bunch of people on
my e-mail list. These sarvices are going to do what consumers — whether business or home users— are
going to pay for. Probably the utilitarian factor of the bandwidth, as we' ve dl noted, is going to get

lower, because of the competition. It's going to be the services you put on top of it. I’'m not a
financier but, as Stephen mentioned, there's a lot of money looking for this next opportunity. | think

optimism is the key requirement to survive and grow this business

A participant noted: | just wanted to follow up on the question earlier about the Japan example.
Since Japan dgned the WTO agreement in February 1998, what kinds of enhanced services or
broadband services are actually coming about there that we can look forward to if Hong Kong is to
liberdize?

Todd Dutkin: Japan liberdized in February 1998. | don't think any carrier in that market that has not

been exigting has introduced new services. The reason for that is to build a broadband network takes
time. This is not something that happens overnight.  As such you'll see the Stuation where it'll be a
couple of years before you're actudly going to have the capacity on line and avallable for people to
offer these new sarvices. | think this is a retrenchment time for the indudtry. | think the first market

that’ s been attacked, likein dl markets, isthe traditiond voice market. Y ou've seen alot of changesin

Japan. When | first gtarted going to Jgpan it was with a different company. We received a Type 1
licencein Japan. When | firgt got there the price of atelephone cal to the USwas Y 340 for 3 minutes
and today the pricing structure is about Y 30 aminute. So you can see that the first wave of competition
has actudly hit the stores in the easest arenafor it to hit, which is the voice market. | think what you'll

see in the next couple of years is systems like Japan/US come on-line.  You'll see broadband

internationd capacity available in Japan and what you'll see is the connectivity between Japan and the

rest of the world will increase dramaticaly. Thiswill alow the ISP and web-centric businesses to grow.

| would say that as in the year 2000 when that capacity becomes available the red dynamic changes
will become gpparent in the market.



Tom Burns: There's another agpect with Japanese behaviour. They very much enjoy the latest
fashionable gadgets and the market has been very aggressive in the purchase of these. Right now
there' s a tremendous number of phone transactions going on in Jagpan. DoCoMo recently announced
that new capability theree NTT DoCoMo is farly aggressve with 3G-wirdess. Thereés an
infrastructure and mentality and a market setting, | think, aready in place in Japan where those wirdess
broadband services get built out (and | think NTT DoCoMo are starting some pilots next year) you're
going to find a very quick uptake on those services. You'll be waking down the street and be able to
do your Nikke stock transactions and get your news from Asahi publications. | think the Japanese
community seems to appreciate that capability.

Stephen Shek: in terms of the quick impact, certainly long distance as well as wirdess gadgets, are
things that you can see quickly. Another aspect that we should ook at is Japan has the biggest telecom
monopoly, NTT. It has 300,000 employees. For a big ship to turn it's going to teke a fairly large
radius of turn. That's exactly what's hgppening. NTT's broken up and they are changing. They're
changing their infrastructure, mode of business and their marketing machine. We dl can seefor alarge
organization to change it's going to take a couple of years. Smdler tdlecom services like IDC, KDD
are ready to introduce some new services. In some cases they dready have pilots. Y ou can see those
sarvices coming out into the mass market fairly soon. But these pilots are happening.

A participant commented on how the infrastructure is being financed with dl the prices going up etc. |
think Todd and Tom gave good andogies if you take the PC market where performance is going up dl
the time and they have to make forward looking investment in order to remain competitive. In
telecommunications | can make an andogy with something that’s very Canadian, the raillway. The
Canadian government hasn't invested in railways as much as it should have to be able to maintain the
volume that would have warranted this mode of trangport to keep going. Now, if you take telecoms |
think service providers of today if they don't invest in thar infrastructure won't be able to get the
customer base due to increased competition etc. Now, there are other ways. Today we have service
providers, equipment manufacturers and computing devices. There are ways, by thinking of multiple
sarvices that customers want and bundling them together, of generating more revenue. If you take, for
example, advertisng. Advertiang is a whole new business now that used to be in magazines,
newspapers and on TV for you to be able to see public broadcast. Now advertising has found its way
onto the Internet and has helped some of the people that provide you with information for free to pay
for those services.  With the advent of broadband access, for example, advertisers and content
providers will ook into waysto leverage that.

A participant noted: I’'m probably just drawing together a number of drands that have been
mentioned. We ve heard that Intel has to take an optimigtic view of the future. It'shighrisk and that's
being used as the andogy for investment in fat pipes and going out into broadband investment etc.
We ve looked at the fact that there has to be an appropriate return on investment for people going into
fat pipes. We ve just spoken about forward-looking investments at the moment. It goes back alittle
bit to the question of who pays for it. 1'd be interested in the panel’s views about, not so much the
guestion of who pays for it, but who's alowed to use it once somebody’s paid for it. If an incumbent
invests in a broadband network, what would your views be on the regulation of that broadband
network?



Todd Dutkin: if | can capture the essence of that question, once somebody pays for it who's dlowed
touseit. Isthat right?

A participant: and how far does regulation intervene to set that price

Todd Dutkin: | think you're probably facing these issues more acutely in Hong Kong because you're
deding with an environment that's not fully liberdized yet. So what hgppens in a Hong Kong
environment is certain anomalies crop up. So we have, for example, a PNETS (n the absence of
local call charges, |SPs and cellphone operators are required to hold of Public Non-Exclusive
Telecommunications Services licences and pay CWHKT a per minute usage charge — ed.) charge
in Hong Kong. We have interconnection arrangements which are being mandated in Hong Kong;
Type 1 and Type 2, or unbundled loop levels. | think that because of the regulatory environment we
haven't moved to a fully compstitive environment. | think Hong Kong has alot of very difficult issues
to sort through. You're going to rely on alot of regulatory solutions not market solutions. | think that
as an environment fully liberdizes reaionships between cariers, between ISPs, between content
providers, between end-users, naturdly rationdize. So that the vaue chain from the underlying
infrastructure to the end user is going to rationaize dong compstitive lines ingtead of regulated lines.
It's hard to answer your question in Hong Kong because you're somewhere between a fully
comptitive environment and a regulated environment. So new entrants will want to use the network at
what an exiging incumbent will say is cream-skimming or taking advantage of its pogtion. And from
the incumbent’s position, they don't want to give up the investment. So you have the new entrants
vying for access to the network and incumbents looking to maintain their competitive position and it
usualy brings the regulaor into the middle of that. In competitive markets you have a more rationd
structure.

Stephen Shek: Certainly | second Todd' s position that Hong Kong is a complex environment moving
from a regulated economy into a deregulated one in telecoms. So what we' re going to be looking at is
probably equivalent to what the US faced about 15 years ago. Eventudly | would have to coin the
Chinese phrases Wool comes from sheep.  Somebody, whoever uses that network, will have to pay
eventudly. The quedtion isin a capitdistic environment what will be the price point, whet isthe leve of
sarvice that you will provide. Today the Internet is ill in the investment phase s0 you see a lot of
money pouring into it even though nobody’s making money. That's an anomay for a short period of
time. As this busness consolidates, you're probably going to see price rises to a point where it
becomes viable. So, the bottom line is eventualy the service, with the value-added service will have to
st aprice point that is profitable for the business, the service providers and something that consumers
and businesses can afford.

Tom Burns: | don't have any good answer. A few andogies come to mind. One is optimism has to
be played back to an ROI. You're not going to attract the investment community or private capitd if
you can't get the ROI. The optimism is based on somebody believing and seeing a new way of doing
business that maybe the previous business owners don't see. The optimism has to be tied back to
something they think they can get value for. The second aspect of that is, as far as usage, there doesn't
therefore have to be an ROI. Then we're back in the problem of volume. | think each country or city
or wherever those regulatory issues take place are going to have decide that trade-off. Because clearly
if you don’'t make both masters happier -- you need the investment community pumping the money in
and getting the ROI and you aso want to build demand because the price point are correct. The third



point isif we look a a number of industries they’ve dl gone through the same gtate. There used to be
hundreds of dectric utilities companies in the US market, compared with Hong Kong and the rest of
the world. And there have been fdl-outs. So you place your bets and hope that you've picked the
winner. If you do then you'll become Bill Gates. | think the money’s flowing in because people are
placing their bets, hoping to hit it big.

John Ure commented that the debate that is beginning in Hong Kong about broadband interconnection
is something that is going on now in many parts of the world. Two interesting areas that will have some
influence in Hong Kong. One is on the question of opening up the broadband locd loop. In the US,
Germany and the UK they seem to be going down the road of loca-loop unbundling. But in America,
on the other hand, the FCC has stayed its hand on the question of whether not to open up the cable
network. Whereas in Hong Kong no decison has yet been taken on the issue of broadband
interconnection for the telephone network. That's part of the debate. But the regulator has, of course,
decided to open up the cable televison network. So that's a contrast with the US. I'll just flag my
argument to come in the next session that | think from everything we ve been hearing, thet the driver of
the new broadband age will potentidly be at the Internet end; at the gpplications/content end of the
business. And when we talk about interconnection we're redly, in my view, talking about how can
customers access Internet service providers and how can 1SPs access customers in a competitive and
open environment. It seemsto methat redly is the central question that has to be addressed.

Just coming back to the question of where the money comes from, as Todd says, it's a very wide
subject this. Different business modes gpply and are being used and adopted by different companies
and companies who occupy different podtions in the vaue chain. Whether they’re incumbents or
whether they’re new entrants also makes a big difference. But it seems to me that as far as the new
entrants are concerned the internet modd seems to rely a the moment — because as Steven sad it's
very much in the investment phase — on things like the capital gain that can be got through IPOs and

positioning companies for srategic takeover. Thisin itsdf is away that alot of the money is actudly
being made. So many of the companies that exist today don't even have maybe long-term plans to
exig in five or ten years time. So drategies that are very much focussed on losing money by gaining
subscribers makes sense in the short-term phase, dthough they don’t seem to make sense for along-

term play. If any of you have been following debates about stock markets recently there's a very
srong argument being put across that companies that pay dividends should lose their vaue because
they’re not ploughing them back into the busness. And the new Internet modd is you don't pay
dividends. People make their money from capitd gains. This is very much changing the investor
modd. From the Internet end that seems to be part of the ways of making money. Now, that would

not apply necessarily to incumbents. But the other thought that struck me, when Todd was taking
about the verticd disintegration and the horizontal competition that’s taking place in the industry, that
more and more in the US dasscdly, intermediaries in terms of wholesders, resdlers, are playing a
mgor role in driving the restructuring of the industry. In fact I'd be interested to hear from the
speskers whether they see that kind of indudtrid restructuring happening in Ada and how important

they seeit asaway of promating growth in the industry.

Todd Dutkin: | think that a critical eement of the success in the US environment is that the market is
%0 liberdized and the opportunities are 0 great as disaggregation occurs.  You've seen a lot of
opportunities for middlemen and opportunities created for different kinds of service providers. | think
that in Asa we've seen it in the voice market. The voice market is a redly good example of



comptition in Hong Kong. It's an extreme example of competition. | pick up the phone in Hong
Kong and don't even think about making a long-distance phone cdl anymore. It's incredible what's
happened in this market with the liberdization. So we' ve seen dements of it, like within the voice
market in Hong Kong and in Japan we' re going to see dements of it emerge at the infrastructure level
as the new bandwidth becomes avallable next year. | think it's only until you have dl market segments
liberalized and you've redly created that open investment structure so that private capitd has a
mechanism to flow into the industry and then create opportunities, that everyone around this room is an
entrepreneur can participate in. The whole PO phenomenon is that people with a good idea can go to
venture capital and make it hgppen. Until we have the underlying structure set across dl the segments
of the indudtry, | don't think you'll see that emerge as it hasin the US and very draméticdly is emerging
right now in Europe.

Stephen Shek: certainly the restructuring is happening worldwide and Hong Kong is no exception.
As | mentioned earlier in my presentation, we're looking a the world consolidating dl the voice and
data traffic. We're looking a consolidation of the network dructures. The flattening out of the
hierarchica networks into a sngle multi-protocol backbone flat architecture. So this is where the
sarvice providers will drive down the costs, maintain the level of service and the qudlity of service and
that is dready happening. That's not saying that we're going to tear down dl the telecommunications
dructure tomorrow. The shareholders of those dready providing service are not going to let that
happen until the depreciation is al done. So we're seeing this multi-protocol backbone flat Sructure
growing to replace and in time, by attrition, what was old and eventudly provide an umbrella network
and service management to provide anew paradigm and support.

A participant asked the speskers to take him back to their advice to the government: | don’t
undergtand the concept of providing a hub in a broadband world. You dl seem to agree that if you
were to provide advice to the Hong Kong government right now, one of the opportunities would be for
provison of backbone growth. But there' s adiguncture there. | don’'t claim to understand the model
of broadband either at the moment but | think your answers to that are probably correct. We are
going through a paradigm shift with the movement from a narrow band to a broadband world. The
sarvices that will drive this world we have yet to see. And the answer there is probably about volume.
If I'm the Hong Kong government gtting here a the moment looking a why | would get involved in
trying to influence the market I'd redize | was stting on top of one of the smalest marketsin Asa |
would have thought that the market, if it's going to be driven by Asia, you're looking at China, Japan,
India, South Korea. Why would the Hong Kong government be getting involved to drive backbone
broadband growth? And, if so, how would they do it?

Stephen Shek: In looking a a deregulated process then it could make sense for the Hong Kong
government not to get involved and just let the market decide where it should fal. Usudly, like the US
and Europe, that will decide where the market will be. The supply and demand will naturdly sort this
out. In the case of Hong Kong, the government does have the responsbility of maintaining a level of
dability. So the level of liberdization is probably what the Hong Kong government should look at.
Certainly they want to promote competition, as | mentioned earlier. Right now the bottleneck is on the
access 9de. So if they would look a some ways and forms of liberaizing that area, for indtance, issuing
some wirdess licences, tha would promote that competition. We have dready seen a lot of
companies in the long-distance market and hopefully that will drive the need for more bandwidth



internationally and increase the bandwidth on the international cables. So thisis one areathat | can see
the Hong Kong government can provide some vaue-add to the whole process.

A participant noted: if | understand the argument correctly so far, you guys believe that broadband is
off in the future. The content isN't yet there and what's key to this whole argument is volume. If I'm
looking a Ada, my big market, the attractiveness to me is China. Very quickly | gart to build big, fat
pipes into China and don’'t go to Hong Kong. There seems to be an opportunity there for Hong Kong
to try to recreateitsintermediary position.

Stephen Shek: | couldn't agree with you more. If Hong Kong wants to be a telecom hub then
definitely there is a need for Hong Kong to upgrade not only the bandwidth access capability but dso
the leve of sarvice

A participant noted: therefore the last thing they want to do at the moment is promote competition.
They want to build big backlbone provision before the content comes on line.

Stephen Shek: competition is where it would naturaly drive you to provide a higher level of sarvice.
Compstition is where it would drive you to lower the price. So in essence comptition is going to
maintain that momentum of driving forward the value. And if the China market is to open up, certainly
there is not enough bandwidth going into China today. Everybody knows that. Where would it
logicaly make sense? Hong Kong is the dosest hub.  This is where the mgority of the bandwidth is
going to be coming from and to.

Tom Burns: | would throw out that Chinais actudly not important in that equation today because you
can't do anything there. It's a closed market. There's no regulatory or legd underpinning that alows
you to do things in China so building the types of broadband networks in Chinais Smply not a redity
today. So focussng back on Hong Kong, | would say the advice for the Hong Kong government isto
gart from your policy objectives. Where does Hong Kong want to be? Where is its competitiveness
in the market? And what is best for the citizens and community of Hong Kong? | think that's where it
darts. | think if Hong Kong's going to take alook at this paradigm and they say what is best for Hong
Kong and what is best for the community, clearly Hong Kong has devolved from a manufacturing base
to a services. If you view the Internet as being revolutionary and not evolutionary then the need for
change is exponentidly increased. And then the policy decisons have to be driven from that aspect.
Hong Kong has to step up to the plate or it stands being left behind. It has a tremendous opportunity
right now because other marketsin Asa are seen as being behind Hong Kong.  So the government gts
a acrucible right now and they hold the fate of Hong Kong in their hands. And they have alarge part
to play in the decison to move Hong Kong forward.
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The argument that | want to present goes dong the following lines. competition and technology are
driving down the traditiond revenue sources of narrowband, IDD and cdlular in particular, that this
trend is irreversble and globa, the economics of the broadband world will be entirely different from
those of the narrowband, and the mogt difficult problem of dl is that this will require a shift in the
mindset both of telcos, regulators, and everyone ese in the industry.

The end of the narrowband business mode: primary sources of revenue have been IDD and cdlular.
These traditiondly have provided, for example, the revenues for cross-subsdization of loca loop.
Tariff rebalancing in Hong Kong has addressed that problem recently.

Competition: meaning liberdization and deregulation are driving down prices to costs and technology is
driving down cogs. We had alot of examples of that in the first sesson. Moore's Law that roughly
every 18 months the processing capacity of computer chips tends to double, or the price of processing
tends to have, is clearly one of the observations a work here. But operating in the opposite direction
isthe implication of acceerated depreciation of existing networks and equipment and new invesment in
the products and services that are becoming avallable. For example, third generation mobile and the
investment thet is implied by that is quite condderable. The result of that is that profit margins shrink
and the mass of profits shrink in those traditiona areas. And price ceases to be an effective wegpon in
that arena. Price may decide market share but it doesn't necessarily grow the market. What grows
the market is product and service differentiation. And differentiation implies innovation and thet is
codly. R&D cogts, codts of producing the service, enhancing the technology thet exists dready,
enhancing the network, marketing costs for the new services, etc.

Taking the two sectors firgly cdlular then IDD: the recesson has probably driven down the average
revenues across Asa of cdlular by about 30%. In addition the increase in competition in recent years
has led to fdling prices of handsets, monthly subscription rates and cdl charges. And lagtly, longer
term rather than a cydlica impact of recesson as market penetration increases then lower vaue
customers come on to the network. In other words falling average revenues per subscriber unit.

The next dide is taken from a Yankee Group presentation that shows about 30% falls in tariffs for
monthly minutes of usage across Asa in the last three years. There we see for 60 minutes of usage,
price declines of about 33.5%; 500 minutes of usage adightly lower price reduction but al over 30%.

Ancther dide shows the average annud earnings before interest, taxation, depreciation and
amortization per subscriber. These figures are from a mature market, North America. Thereisroughly
a40% decline between 1995 and 1998 in average earnings before interest, taxation, depreciation and
amortization.



On the internationd dde we have a number of factors coming into play. Accounting rates have been
under increasing pressure, especidly from the US, arguing for reform and threstening to unilateraly
reduce accounting rates for different countries according to levels of income. Calback has been a
magor factor in bypassing the public service tariff and thereby undermining the position of established
cariers and ther tariffs. Voice over IP in this context has been one of the technologies available to
cdlular operators. And | just add in parentheses as far as my understanding of voice over IP is
concerned, it has no interest in business applications whatsoever gpart from the fact that it adds one
more technology to people like calback operators. Refile is another factor that has been at work
undermining the traditional accounting rate system. Both those were actively encouraged in Hong
Kong by the regulator. In other economies the regulator has tried to hold back the tide. But al the
evidence is that where it's illegd it grows neverthdess. Internationd smple voice resde basicaly
makes callback redundant, makes voice over IP redundant, makes refile redundant. International
smpleresde kicked in in Hong Kong last year and instead of accounting rates we have interconnection
feesand ddivery fees.

Findly, in Hong Kong as from next month we will have gateway facility competition, abet not
completely liberdized but a mgor step towards the totd liberdization of the Hong Kong
telecommunications market. That means lots of bandwidth coming in and to reiterate points that were
made in the first session, basicdly prices go down, margina costs of transmisson bascdly are zero.

Tedecom revenues from carriage, in an era of internationa Smple resde and of growing bandwidth, will

basicaly spird downwards to effectively margina costs of zero. The following is just a quote from a
presentation that | gave earlier in the year. My caculaions were that in 1995 if internationd smple
resde had been introduced then the weighted average IDD tariff from Hong Kong would have falen
from HK$6.70/minute to HK$1.40/minute and Hongkong Telecom’s IDD revenues in 1995 would

have falen by 80%. Now of course not al routes are open to ISR and of course none were in 1995.

So that’s a hypotheticd case. But anybody who's been reading the reports of 1IDD revenues in recent

months, knows that this is happening very, very rapidly and probably more rapidly than | had
anticipated when | did that work.

Profits from narrowband carriage will bascdly disgppear. The telcos will therefore have to reinvent
themsdves. The future is broadband. And the question of where will the revenues come from? Asl
seeit bascaly the three areas are;

Customer premises equipment or access devices (as the shorthand today is) — the pcs, mobile
phones, television set-top boxes etc.

Access networks: the traditional role of telcos

Internet services, gpplications and content

Basicaly | will argue that the middle one, access networks, the demand for those will be derived
demand. In principle there will not be a demand for access networks directly. Now I'll qudify that by
saying tha there may be inteligent functions in those access networks that will command a market in
their own right, but that aside, the demand for access will be derived from the demand for internet
sarvices, gpplications and content. And that’s therefore where the focus needs to be. This mode will



destroy the narrowband telecoms modd. It will dso, in my view, tend to destroy the traditiond media
narrow- broadcast modd aswell.

What this will imply for the indudtry is a mind-shift. The revenues and profits of narrowband will and
indeed are rapidly disgppearing. The revenues and profits from broadband will take time to appesar.
And the question of course is how to manage the trangition. Because the investment that is required for
broadband has to take place today even if the revenues and profits will gppear only tomorrow or the
day after. Theanswer, in my opinion, isfrom day 1 to treat the broadband market as a mass market.
This means a rapid rollout of broadband access networks, ADSL, cable televison, fixed wirdess,
satdllite, whatever. Secondly, to price broadband as a commodity as soon as possible. The traditiona
narrowband model would be:  think of a new service, introduce it as a premium service, go for
corporate customers, premium residential customers possibly and then dowly reduce prices as
compsetition begins to build up. That, | believe, is not the way to go with broadband. From day 1 it
should be priced as a mass commodity; no premiums.

Findly, equal access for Internet service providers to access networks and access customers. 1SPs
here is a shorthand for dl the web-based and internet-based business gpplications that are likely to be
forthcoming.

I’m going to wind up with two diagrams and make the following points about them. Thisis a diagram
of the traditional PSTN market, narrowband. A 56K modem provides the customer the opportunity to
use the telephone line to did up through a subscriber line unit into the PSTN and then through a 56K
modem bank, which might be located in the PSTN or dterndtively it may be located in the ISP's
premises. Into ISP1 or ISP2 which represents commercid, public ISP networks and then on into the
Internet. 1SP3 at the bottom represents a private Internet — or Intranet, a corporate network — which
could link through an extranet and firewall into the Internet. So that’s the current layout. Notice the
customer relationship is between the customer a one end of the diagram and the ISP at the other.
When you ask to go online you contact your ISP, you do not contact your local telephone company.
You get your software and password from the ISP, you use the telephone company’ s access network
to did up the ISP. In principle the telephone company is not involved & dl.

Add on to that a broadband network. At the customer end you have again a PC. This time with an
ADSL modem which a the moment has to be purchased ether from Shamshuipo, the telephone
company or aloca ISP provider. In two to three years time that will become standard equipment
with every PC you buy. Then from there you go across an ordinary telephone line again into thistime a
digital subscriber loca access multiplexer, or DSLAM. At which point the traffic is split. The PSTN
traffic from your telephone is then diverted back through your subscriber line unit into the PSTN and
just asit was before. But the PC dataline is now transported over optical fibre into the ATM network
and from that into 1SP1, 1ISP2 or I1SP3 and then on into the Internet or intranet. ATM1 and PSTN
could and would bein principle part and parcd of the same network.

Now we have a competitor, ATM2. A number of possibilities arise. ATM2 can locate it's DSLAM
where I've put it here on the diagram. I'll come back to that point in just one second. The ATM2
network can either buy and operate its own DSLAM, in other words, a separate and competing
broadband network. In which case the telephone line could sill go back to the origind telecom
operator and only the data line goesinto ATM2. Alternaively ATM2 could interconnect with ATM 1



a the DSLAM. Now whether it interconnects at the loca loop which would be between the customer
and the DSLAM (local loop unbundling) or whether it interconnects at the back of the DSLAM which
would be essentidly collocation, is an issue which will be discussed later. But the point here is that
there are three possihilities: loca loop unbundling; collocation where ATM2 has a physica presencein
the exchange of ATM1; and, virtud collocation where ATM1 owns the DSLAM but sdlls some of the
modules to ATM2 but retains ownership and operationa control over the DSLAM. That issue is
cdled the interconnection issue. | would say that there is a far more important interconnection issue
here. This mode runs on the basis that customers at that end of the chart want to access ISPs at this
end of the chart. That’s the broadband application business. content, everything goes through the web.
Internet is the bads of interconnection in most of those services. In order for telecom companies to
reinvent themselves they have got to stop looking a the customer on the left-hand sde of the chart and
dart looking a the 1SPs as their actua customers. Because what will drive the business demand for
access will be how many customers on the left-hand sde of the chart are logging on and buying the
sarvices of the ISPs on the right-hand side of the chart. The ISPs of course, could be owned by the
telco but aso could be completdly independent.

It'sin the sdlf-interest of telcos, | believe, to accderate the growth of the business by ensuring that the
ISPs have the right to interconnect to the access networks if they request it. That, to my mind, is the
necessary regulatory step in order to provide the customers with the right to access the ISP of their
choice, and the ISP to access their customer. And telcos, rather than looking at their own ISP as their
customer, should be looking a dl I1SPs as ther customers and tregting them on equa non-
discriminatory terms.

Findly, the position of the DSLAM in the ATM2 network in this chart is ddiberately located within the
customer’s building. The implication being that in this modd it's not the second network that buys and
ingals the DSLAM at dl. In this particular instance it will be the property developer or owner who
will buy, ingdl and operate on a closed-user network for ther office or resdentid tenants, a loca
wide-area network. Not alocal area network. A local wide-area network. The regulatory question
would then arise about how many of the public access networks should be dlowed to interconnect with
that private DSLAM. | think there are arguments both ways. My primary point here is that this is
opening opportunities for property developers and property owners to enter the telecommunications
market and to accelerate the spread and take-up of broadband to the desk-top, front room or
wherever. It could be offered as freg, in the sense that you move into the building and the management
of the building will cover the codt, which is not very great when spread across the building, in
management fees, rentdsetc.  The key point is that in thismodd it isimportant to acceerate the take-
up of broadband on the left-sde of the chart in various ways and to give the 1SPs an opportunity to
access ther customers to be able to meet the demand and thereby acceerate the investment in the
ISPs for the applications and content. And that could be broadcast content as well as ordinary
software gpplications.
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The Argument

1. Competition and technology are driving
down the traditional revenue sources of the
narrowband world , IDD and cellular

2. Thistrend isirreversible and global

3. The economics of the broadband world will
be entirely different from the narrowband
world.

4. Thiswill require a shift in mindset

End of the
Narrowband Business M odel ?

Narrowband - Competition

THE CAUSES

» Primary sources of revenues = 1DD + cellular
mobile ==>local loop cross-subsidies

» Competition (liberalization + deregulation):
driving prices down to costs

» Technology: driving down costs (Moore’s
Law!) - BUT! accelerated depreciation + new
investment!! (e.g. 3rd Generation mobile???)

THERESULT!

« profit margins shrinking + mass of profits
shrinking

* price ceases to be effective weapon ==> product
and service differentiation become more important

« Differentiation = innovation = costly! (R&D, costs
of producing the service, enhancing the
technology and the network, marketing costs, etc)

Narrowband - Cellular

¢ Recession (30% average decline in revenues
across Asia?) + competition = falling prices of (a)
handsets + (b) monthly subscription rates + (c)
call charges + (d) market penetration of lower-
value customers = falling average revenues per
subscriber or unit (APRU)

* Price reductions across Asia-Pacific are dramatic -
next dide (Y ankee Group) shows 30% fallsin
tariffs for monthly minutes of usage ‘96-99.

Regional Decline in Wireless
Prices, 1Q99 vs 4Q96
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Narrowband - Cedllular EBITDA

USA 1995-1998

Average Annua Earnings Before Interest, Taxation,
Depreciation and Amortization (EBITDA) per subscriber

1995: US$235
1996: US$204
1997: US$137
1998: US$133

Source; Strategic Group; Herschel Shostick Associates;
CTIA; Mckinsey andysis

Narrowband - I nter national

Accounting rates: USA pressure for reform
 Callback (including Vo/IP) and refile: by-
passing PSTN IDD tariffs

International Simple Voice Resale:
interconnection and delivery fees replace
accounting rates

» Gateway facilities competition: lots
bandwidth => zero marginal tariffs!

Narrowband - ISR = End of an Era

« Telecom revenues from carriage will spiral
downwards:

— eg.if ISR had replaced accounting rates on al Hong
Kong routes in 1995 the weighted average IDD tariffs
would have fallen from HK$6.70/min. to HK$1.40/min
and IDD revenues fallen 80%!

« Profitsfrom narrowband carriage will disappear
* Telecoswill haveto reinvent themselves!

The FutureisBroadband

 Future telecom revenues will come from three
principal sources:

» CPE: accessdevices

» Access networks

« Internet services, applications and contents

» Thiswill destroy the narrowband telecoms model

» Thiswill also destroy the traditional media
‘narrow-broadcast’ model ?7?7?

TheBroadband Mindshift

¢ Thedilemma narrowband revenues and profits
will disappear - broadband revenues and profits
will take time to appear

» Answer: drive the broadband market as a mass
market from DAY ONE!

= roll-out broadband access networks- ADSL (DMT;
cable TV; fixed wireless; satellite DTH, etc)

= price to commoditize as soon as possible; no premiums!

= equa access for I SPs to access networks and customers

%l:n?irgeers Customer { Outside Local Core 1 Internet Internet
- Building  Cables Telephone  Networks —+ Service & Intranetg
Equipment N Exchange 1 Providers

INTERNET

4




Customer Local

Fremi Customer + Outside Core {Internet Internet
) Building Cables ~ Telephone  Networks < Service & Intranetd
Equipment Exchange Providers
INTERNET

1TU G.992.2 (G.Lite) ‘Splitterless' ADSL/DMT Broadband Access ’3@

s

Loca Internet

Premi Customer 1 Outside Core 3 ! Internet
) Building ' Cables Telephone  Networks  Service & Intranetg
Equipment N Exchange % Providers
~ PSTN
INTERNET
INTRANET|

ITU G.992.2 (G.Lite) ‘Splitterless ADSL/DMT Broadband Access

See TIF
Background Briefing Paper

Broadband:
BroadeningHorizons, Not Just Bandwidth

www.tr p.hku.hk/tif




ANTHONY WONG
DIRECTOR GENERAL
OFTA

Firg of dl | totadly agree with John that broadband is extremely important in the development of
telecommunications in Hong Kong and everywhere. It is the most important issue in the future of
telecommunications. | think that in the very near future broadband Internet access will be the key
platform for dl types of communications services. Indeed | can envisage people who only ask for
customers to subscribe to the broadband Internet access service and then they will give you telephone
free of charge. In Hong Kong | think we have been preparing for broadband for quite along time. |
can proudly say that Hong Kong has been well prepared compared with other placesin the world. On
the locdl sde we have the mogt extensve VOD service introduced a couple of years ago by Hongkong
Telecom VOD. The service is now offering a broadband interconnection to quite a number of hubs. |
think most people here can connect to that service. It offers a farly efficent T1 connection
downstream and sufficient bandwidth upstream for most Internet browsing and services. We do have
a second network; the Hong Kong Cable Tdevison Network. At the moment it is only ddivering
cable televison programme sarvices. But it is gpplying for a licence to be able to use its network for
other broadband telecommunications services including broadband cable modem services on which
you can provide al other types of services. We are now processing that particular application with a
view to granting alicence to HKCTV as soon as possible.

We have dso invited applications for wireless fixed broadband telecommunication services using
microwaves or saellites. We have received 14 gpplications. My dtaff is busy processng these
goplications. Again we intend to finish our processng work by the end of this year and possbly an
announcement could be made early next year. At the same time we are o processing applications
for pay tv services and we have received 10 applications for such services. All kinds of technologies,
including satdllite. Again, such applications are being processed as soon as possible and we believe
that a result would be announced early next year.

Then we dso have another form of broadband access being considered. That is the 3-G mobile. We
intend to have such a service in Hong Kong by about the middle of 2001. That's the timeframe when
the equipment would be widey commercidly available. A consultation paper is being prepared. We
hope to be able to release that maybe at the end of this year or early next year.

On the international side, as John rightly pointed out, January 1™ next year is aso the date when Hong
Kong fully liberdizes the international market. We have aso received quite a number of gpplications
for licences, atotd of 34 gpplicants. We are, a the same time, processing al of these applications
with aview to issuing as many of those licences as soon as possible.

This is the exiging scenario. At the moment something like 80% of buildings in Hong Kong are
dready covered by broadband capacity. We believe that this percentage could increase significantly
when dl the licences | just mentioned have been granted. Internationaly, dl the 34 goplications we
have recaived, we believe that if a Sgnificant number of licences are granted then we can sgnificantly
increase the broadband capacity between Hong Kong and other parts of the world. At the moment
we only have about 20 gigabits of capacity linking Hong Kong to the rest of the world. Thisiif far from
enough for broadband Internet purposes. Mind you, it's more than enough for IDD traffic but that's
not what we want. But after issuing these licences for internationa services | think the capacity in Hong



Kong will suddenly jump from the 20 gigabits to something over a terabit in the next year or two. So
that puts us on the map as a mgor broadband hub centre in this region.

How do we make sure thet al this cgpacity will be built? Not just by inviting licences. We must create
a suitable regulatory framework, a suitably conducive market environment, before people are willing to
put their money into the ground in Hong Kong. Thet is one of the mgor reasons why we have to
quickly consult the industry and then decide on a suitable regulatory framework for people to invest
and to rollout their businesses. On November 3 1999, about a month ago, OFTA issued a
consultation paper on this very criticd issue of broadband development and interconnection of
broadband networks. How do we look at that? First of al the paper addressed the mgjor critica issue
of whether it is necessary for the government to regulate broadband services at al. Here in the paper
we put up afew arguments for and againgt such aregulation. Firg of dl the arguments for regulation:

As| said earlier we now have a couple of broadband network, wire-based: Cable & Wirdess HKT's
optica fibre based ATM network connecting to homes using the VOD as the platform. And the Hong

Kong Cable Televison’s hybrid optica fibre coaxia cable syssem which aso covers most of the homes
in Hong Kong. These two networks have smilar origins, they were developed from a network which
initidly was operated under a monopoly or franchise. In the short term it can be argued that these two

networks are the sole two networks which have extensive coverage to customers. They aso occupy
lots of ductsin public streets and lots of spacein building cabling facilities.  So there is an argument for

a requirement from other operators to interconnect into these two networks to be able to deliver a
broadband service to the end customer. As John pointed out that is narrowband to narrow using the
PSTN and we would like to broaden it to include Cable TV’s coaxid cable system as the means of
access to end-customers.

Ancther argument for regulaion is that certain types of in-building wiring sysems including; the
commund antenna digtribution system in every building in Hong Kong; and the satellite magter antenna
sysem (SMATV); and possbly some broadband systems being built by some developers in their
future development projects (intdligent buildings) -- could be congdered as bottleneck facilities in
those buildings. If you are not careful and no government intervention is imposed, these kinds of
cabling facility bottlenecks could turn into mini monopoly sysems. They become the gatekeepers.
Whaever sarvices you provide you can only access the customers in tha building through this
bottleneck capacity. That is another argument that there must be some type of government
intervention, to make sure that some kind of interconnection takes place and thet it is offered to all
parties a afair price.

We musgt mention quite a number of new broadband access networks coming in.  Definitely there will
aso be quite a number of new broadband services coming in during the next few years. If customers
are connected to one network, they definitely want to communicate on broadband to customers
connected on another networks. So the broadband networks must interconnect with each other. By
relying on tota commercid forces | don't think this can be 100% achieved. Some networks may, for
their own reasons, not want to interconnect with some other networks. Or may impose some
conditions that the other network may not accept. So there is the third argument for government to
comein asalast resort.



On the other hand there are a number of arguments againgt regulatory intervention. One argument has
been consdered by the FCC earlier. The development of broadband systemsis ill initsinfancy. We
dtill do not have a grasp on exactly how the networks operator. We should let the commercid forces
decide in the firg ingance to see whether they can commerciadly reach interconnection agreements
themsalves. So the government should withhold for the time being. And there are lots of dterndive
forms of access. | just mentioned quite afew categories. Maybe we let the market run to see if there
is any need for government to intervene or not.

Another argument againg government intervention is that if we impose unnecessary intervention in the
market it might remove, or a least dilute the commercid incentive in the investment of the broadband
infrastructure. People complain that they invested hillions of dollars in building the network and here
you require me to give it out nearly free of charge to somebody ese. Why should | invest? If it's not
handled properly that could be a problem of government intervention.

These are the pros and cons of whether the government should involve itself in broadband devel opment
and interconnection. We are seeking views from the industry and your views are particularly welcome
on this point. However, in the consultation paper | did say that the preliminary view of the TA is that
interconnect issues cannot be left entirely to commercia negotiations and market forces. We believe if
there are a st of ground rules lad down in a regulatory framework then the commerciad negotiations
may take place accordingly and it would not take an unduly long period of time or ddaying the
avallability of benefits to consumers. So at this point in time we are more inclined to have some kind of
regulaion as a fal-back pogtion, in case commercia negotiation cannot decide the outcome then we
might be able to intervene in the public interest to make sure interconnection is done efficiently and
effectively.

One view that | particularly subscribe to is that | believe the access networks in particular are only
platforms for consumers to access dl kinds of services. And the network operators should not bein a
position that they can redtrict the customers access to different kinds of information. That is a very
important principle that we have to look a. [TAPE STOPS HERE... TAPE STARTS MID SDE B
HERE] .... | think the consultation paper discusses some of the more mundane issues. If we impose
some kind of regulation on broadband interconnection, where should we go? What are the options?
First of al we have to define what broadband is, where the line is drawn between broadband and
narrowband, why should narrowband be treated in a different manner from broadband or vice versa?
These are discussed in the paper. Again, your views are most welcome. Then we go on to discuss the
different scenarios on broadband interconnection.  Firgt of al there is Type 1 interconnection thet is
between networks, two different platforms of broadband interconnection. For example, between
Hongkong CTV’s network and C&W HKT’s network. How should they interconnect? What are the
principlesinvolved? These are the Type 1 network to network interconnections.

Then we will have to look at the Type 2 interconnection. Type 2 interconnection is the network to
service provider type of interconnection. Making use of an access network to provide broadband
sarvice from another network. For example, the unbundling of the local loop for DSL use. | looked at
the FCC which has just made an order last month to require the locd loop to be unbundled for DSL
use. In the US thisis a great step forward. OFTEL has made a Smilar decison, requiring BT to
unbundle its locad |oop by the middle of 2001. It's given them atimetable aswdl. We should also look
a this particular issue in Hong Kong. On HKCTV, we are dso a the moment considering how the



network should be opened up for interconnection by other operators such as the 125 1SPs in Hong
Kong. How could they, if they wanted to, interconnect with Wharf Cable's cable modem service.
Could that be done? If so, how?

The problems that we are facing now in broadband interconnection are basicdly twofold. First is we
do not have a lot of experience overseas to look at and learn from.  Most people are just starting to
tackle this problem at this sage. Unfortunately we are in a podtion that we have to face this problem,
maybe earlier than other people in other parts of the world because we have liberalized the market
sgnificantly at this point intime. All of these networks will be rolling out very fast next year. If we do
not have a suitably regulated framework for interconnection then these new networks will not have the
full confidence in the investment of their infrastructure and rollout of services. And there is dso the
problem of consumers being confused on how they can get services.

The second problem is thet the technology is changing al the time. Some of the technologies that are
being envisaged for interconnection are not yet available. For example, for interconnection into the
cable modem services, quite alot of experimenta systems are being tested right now. There have been
some tests in Canada proving that it is possible for multi ISPs to be interconnected into one cable tv
sysem. Equipment is not yet commercidly available on that kind of interconnection platform. So we
continuoudy haveto look a what technology is possible and how it should be done & this point in time.
Then we dso have to look at the principles of charging. Whether the exigting principles that we have
adopted for narrowband interconnect should apply to broadband interconnection. Bearing in mind that
the narrowband interconnection charging principles were derived on the primary basis that Hong Kong
Telephone' s network was fully developed before we liberdized the market and it’s got a monopoly to
develop its network in the first place. So there was an exigting network with new people coming in.
But for broadband a lot of the networks will have to be built from scratch and the technology is
changing dl the time so that investment risks are fairly high on the broadband networks compared with
PSTN in the old days when the telco had a guaranteed return. So these are the principles that we have
to consder and they are laid out very clearly in the consultation paper.
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| thought I'd start with a cliché because despite the fact that we al want to address these issues with
some sophidtication, | think the redity isthat at the moment the most we can say about the broadband
world that we' re entering isthat it changes everything we' re used to in the past. Again, coming from the
traditional narrowband, voice-driven modd what's crystd clear the more we dive into the issues that
Tony Wong and John reviewed, is that the old modds don't work and the old formulae become
worthless. We're dl basicaly fumbling in the same darkness a this point. | don’t intend to try to shed
too great a light on the problems. I'm going to redly just reinforce the dilemmeas that were just
reviewed for the most part.

Agan, let'sjust look at the smple facts of the matter. The technologies are evolving so quickly. In fact
are obsolescing so quickly. It's very difficult to say what will be the basis for the broadband services
that will be delivered in the next decade. Every time a company thinks it's got the magic formula to
combine technology with service provison it’s quickly outmoded. Not only is the technology different
in terms of the badics, but there is ill a greet ded of evolution of the individua components of the
technology. Such that it's difficult to cost gppropriately the forecast development cycles and to relate
those to the kinds of serviceswhich we dl believe to be coming to usin the future.

So not only are the technologies changing rapidly, but the services themsdves ill remain to be
understood. WEe re not sure what the demand will be for various services. We tak about convergence
but it's gtill bascdly a buzzword. We re not sure what services fit into the bundle, how much they're
going to be demanded by consumers, and what we can appropriately charge for them. There is not
redlly akiller application, despite various forecadts that there will be one or ancther that will drive the
dynamics of thisindustry development. We think it's some combination of the services listed here but
just how they will be driven is certainly not clear. And in the market the sze of Hong Kong which,
after dl, is only 6 million, as compared with the Sze of some of the markets in which the content is
being focussed and developed, the leverage in fact in this busness may ultimady not the network
providers or the ISP side of the business but with those who creste the content. That seems to drive
cusomers interest. It's dso not clear just how much the internet will actualy absorb in terms of how
much directly will be available from the internet in terms of the massve download potentid, both in
entertainment and interactive services.

The networks themsdves are certainly multiple and complex. We re lucky in Hong Kong that we face
a rdatively new future introduction of broadband capability over a wide range of possible ddivery
vehicles. We ve talked about the CTV network and our own ATM/ADSL network at HKT but there
are number of other providers that are quite clear about their intentions to introduce these services in
the very near future. And given the progressin 3-G mobile licensng that’ s expected in the next year or
S0 you may see quite a large number of operators in the market dl offering services which can be
defined as broadband. And most of these networks effectively provide loca loops. What's not
clear, of course, iswho will survivein the process. But certainly there are a number of contenders.

And findly, how to make money in this environment is not dear to anybody. Bedieve me, I've sat
through consultant presentation after consultant presentation about where the money comes from and



I'm 4ill mydtified as to how we're dl going to make returns in the future environment. Not whether
they will be made but where they will be made. So there are big bets being placed on the basis of
relatively little knowledge. That's the way the business works these days. But what that does mean is
there is tremendous uncertainty and risk on any bet that's placed. The lifetime of the assats is
dragticadly shortened from what we're used to in the network planning environment just a short time
ago. Because the equipment is not standardized in most cases it’s expensive and congtantly subject to
subgtantiad R& D cogts. The advantage of being the first mover is not necessarily an advantage in the
sense that there are tremendous up-front costs that go into experiments in this area; experiments that
ae lagdy trandatable by other people. So the advantage of getting into this work first is not
necessaxily the greatest. It certainly can't be equated with terms like monopoly.

So what does it mean for regulation? | think Tony Wong's put his finger right on the important part of
the consultation paper. That's in part 1, question 5, whether regulation is necessary for broadband
interconnection.  This answer is my answer, not the one that our group working on the issue would
have liked me to have dtated. | am not convinced that it's appropriate a this point to say that
interconnection should not be a regulated aspect in Hong Kong. | think we dl hope it’s not necessary.
We hope that the competition will develop in a way that will not require the regulator to intervene to
edtablish the terms and conditions of interconnection. And at least it would seem that given the advent
of networks in the coming 12 — 18 months, it’'s gppropriate to see a least initidly how this begins to
take hold: how competition develops, what the economics of these various networks prove to be,
what the interest leve isin investing in the different parts of the network. And indeed watching other
environments to see what kinds of services and service packages seem to be developing as the
economic drivers of the busness. But certanly thinking about interconnection can’'t be done on the
bass of the old models. The kind of dtability, the kind of reliable service stability that the voice
environment provided is just not the world we live in. It's impossible dmost from month to month to
put your prediction on what sorts of services will dominate over others. So needless to say that drives
me to the suggestion that restraint is cdled for. | think the posture of the current consultation paper is
about right. 1t'sraising dl theright questions. It’s leaving open the possibility thet timing is key and that
decisons don’'t have to be made immediatdly, dthough | acknowledge Tony's point, that they have to
consder whether early intervention would facilitate that kind of competition. But it seems to me that
that's probably unlikely.

Let me just make a couple of comments on the basis of the couple of presentations that were just made
because | too think we ought to treat this as a forum and not as a series of set presentations. | think
there's a bit of tenson between John's point about the economics of the old network being driven
basicdly to cost and the need for the traditional telco to reinvent itself. There s abit of atimelag there
as dl the profitability fdls out of the old business and there s aneed to invest in the new business. And
somehow we have to manage our way through that trangtion. Not only is it costly from the point of
view of losing the old profit streams that the old company was rdiably built on, but the personnd base,
the human resource chalenge of trangitioning people used to the old modds into the new environment is
a tremendous chdlenge. It's one that takes a great ded of care and sengtivity and involves a lot of
expensve retraining a a time when the money is being pulled in the direction of investing in the new
networks, asit’s being driven out of the old network. So there s no question that we' Il have to reinvent
oursalves. In fact as soon as we're finished here | have to go back and work on reinvention because
that's truly what the company is spending a great ded of its time, energy and resources on. But it's
easer sad than donein this environment. And since we are the company that thus far has provided the



kinds of network capabilities for the mogt part that Hong Kong is now famous for, we want to be able
to be there at the end of the game. We want to be able to be part of the trangtion to this new
environment, but we can't dispense with effective competition in the old environment. And that’s a huge
both management and financid chdlenge.



Technologies

> Narrowband is circuit switched; broadband is packet.

> IPisnow the universal communication protocol.

> But no single networking technology has emerged asthe
default broadband technology. (ATM isnot it.)

> Broadband technologies and standards are immature. It is
not unusua for equipment to become obsolete in 1~2
years.

> Set-top boxes, modems, XDSL, etc., al evolving.

NEATOES

> Hong Kong will have multiple networks next year.
= Wharf: HK CATV HFC
= CWHKT: ATM/ADSL
= Hutchison/Pacific Century: Satellite
= Multiple Operators: Fixed Wireless
= 3-4 Operators: Third Generation Mobile
> Each of these networks will include local loops, except for
in-building wiring (“blockwiring”).
> But which will survivein thelong run?

From Narrowband to Broadband:
“It Changes Everything!”

Frederick S. Tipson
Director of Regulatory Affairs
Cable & WirelessHKT

Services

> Demand for broadband services is uncertain.

> “Convergence’ remains abuzzword.

> Still no clear “killer application”.

> But future seems to suggest some combination of:
broadcast entertainment, interactive TV and fast Internet
access.

> “Leverage’ (in Hong Kong) may be with content
providers.

> How much content and features will Internet “absorb”?

Multiple Access Networ ks
Will be Available in 2000

In-

Core Access e

Network | EEm— et vvor k Building Customer
etwork

Digital subscriber line (DSL) over copper loop
Cable modem over hybrid fiber coaxial (HFC)
Fixed broadband wireless LMDS

Third generation mobile

Satelliteto home

> HKCTV's network reaches over 1.67 million homes. Half
of these homes are served by hybrid fibre coaxia network.

> One potential fixed broadband wireless operator pledges to
roll out 70% territory coveragein 2 years.




In-Building Wiring IsThe
Critical Bottleneck
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Situation is similar to mobile cell sitesin tunnels and in-door
areas.

Competition & Regulation

> Key questionin OFTA Consultation Paper is#l.5: “Whether
Regulation isNecessary for Broadband | nterconnection”

> Answer: “Hopefully Not, but Wait and See”

Narrowband regulatory regime developed around astable
voice-oriented technology and service.

First mover is not the same as monopoly; uncertainties
around technologies, services, networks and economics

suggest regulatory restraint
Broadband moratorium lasts until 1Q 2001.

Conclusions

Listento al views, but wait to let the market develop.

Focus on block-wiring as the potential bottleneck.

Economics

> The business models are not yet understood by anyone and
keep chanding

> Economic life-time of narrowband assets, usualy 10+ years,
are shortened due to technical obsolesce.

> Broadband equipment is costly because of limited suppliers,
high R&D cost and insufficient production volume.

> First moversinvest substantially in public domain for the
whole industry, including market education and human
resource development.

Typel & |l Interconnection

> Broadband regulatory regime should be technology neutral.
> Competition should decide the winning technologies.

> No consensusthat broadband Type | Interconnection implies
ATM interconnection. (ATM interconnection has been in
effect through HKI1X for sometime.)

> Standard for effectively managing interference in copper loop
does not exist.




DISCUSSION

The following points were raised during the discusson period:

A participant noted: | don't quite understand what the broadband moratorium until first quarter 2001
is about. Can you please explain that.

Fred Tipson: Actudly I'd be interested to hear Tony’s summary of what the government interprets
that phrase to mean. When our licence was granted for the VOD business there was a government
policy satement issued at thetime. Essentialy dong the lines that the government, in recognition of the
fact that broadband investment was risky and required a certain amount of courage in investing in an
undeveloped business, the government provided a period of time for the network to be created. It
indicated a willingness to redrain itsdf from mandating the unbundling of that network. That was to be
apolicy limited in time in order to flag the fact thet a some point that issue would be revisted by the
regulator in deciding whether it was still gppropriate to maintain that gpproach. Frankly | think it wasa
productive step.

Tony Wong: | think it's spelt out quite clearly in paragraph 3.5 of the consultation paper that we have
issued. Soif you want the details, plesse refer to OFTA’s consultation paper issued on November 3°,
1999. Very briefly that iswhat Fred just said. When we licensed the VOD service in Hong Kong we
redized that it was an extremdy high risk invesment in terms of the uncertainty in the technology and
OFTA has agreed not to determine any type Il interconnection for the new facilities inddled for the
first three years of the operation to ensure the technology is more stable in this R&D dtage.  Other
operators could not piggyback on the service without bearing the full risk of that particular investment.
That was the principle of this particular statement that was issued by the TA. That expires in early
2001 and that statement does not apply to type | interconnection, for example network to network
interconnection, and it does not gopply to the facilities that were in the old PSTN network and not the
new investment in the new VOD services.

Simon Chan: throughout the afternoon discussion it seems like the Internet is the key when taking
about access and broadband access. | think we are al scratching our heads about how to make
money out of this ballgame. Does anybody have any good idess?

A participant congratulated Fred on his presentation. | think one of the things you touched on is the
fact that on top of building the broadband infrastructure, service providers have to look at building the
content that's going to apped to the customer base. Now you ve touched not only on broadband
Internet that everybody’s talking about, but dso on broadcasting, content and you can probably touch
on advertisng. Assuming these are the views of Hongkong Telecom, how do you see that moving
forward? Either through regulation or through industry consultation, you Hongkong Telecom can be
more effective in order to provide content to your customers. As you mentioned aso one of the
chdlenges you have is you have 6 million users which, when you compare to the US of 270 million
users, it might be a bit more difficult to get the type of content you require. How do you see a country
like Hong Kong achieving that?



Fred Tipson: | think it's obvioudy a combination of attempts. Clearly many telcos around the world
are trying to change themsalves in terms of their operating culture into companies that more resemble
Silicon Vdley gart-ups. There's been amixed record of success with sorts like me becoming the sorts
of people that invent interesting new services. But nevertheless that’s got to be part of the process
because the old modds don't work any more and companies will either make that trangtion or they
won't survive in one sense. But obvioudy it dso involves finding the right partners to work with
because these are capabilities that can't al be homegrown. In our case among the things we' re hoping
to put together is the joint venture that will provide access to content to supplement what’s aready
avalable in Hong Kong and provide something interesting to our customers that will bring them to the
network. The one we ve announced, of course, most recently, iswith Star TV. But dl of them involve
chdlenges of putting together the package that will actudly agpped to customers. One of our
experiences with iTV service, as gdlant an effort asit’s been, isthat getting the kind of content that will
goped sufficiently to people to pay the price points which are necessary to cover the cost of doing it is
very difficult. Again, with the Sze of the customer base we have. Ther€ sredly no magic to it. Those
are the things that have to be done. It's finding the right partners and being able to make those human
resource trangtions that are essential.

A participant asked Fred Tipson what business he thought he wasiin.

Fred Tipson: that's a good question. It has alot to do with business modes and people s willingness
to tolerate risk and peopl€' s experience with what customers will pay for etc. What we want to be in
is to be an integrated service provider across the range of services. Ultimately we think that’s what
customers would like from a service provider. We think there would be competition among multiple
providers of those combined services. Soit’'ll be a matter of whether we do it better than somebody
else. But voice is becoming dmogt incidentd, not only in the economics but dso from the customer’s
perspective as to what's important. So we certainly can no longer be atelco in the voice sense of the
business. We have to be providing these services that only broadband capabilities ultimately can
deliver.

The participant replied that if he drew the andogy of Fred in a boxing ring taking on about 18
different players — content provider, access provider, backbone provider etc — and you say you want
to be an integrated company, would | be unfair.

Fred Tipson: | think you've probably hit the nail on the head. Hopefully we'd take them on
sequentidly rather than dl a the sametime.

John Ure: 1 think one of the potentid problems that might arise, especidly from a regulatory point of
view is tha if companies like Cable & Wirdess HKT and any others become integrated service
providers at the content end of that integration arises some quite difficult problems about exclusivity of
content and access. | previoudy indicated that as far as access was concerned to ISPs | think that the
regulations have to be very , very clear that accessis not in any sense exclusve and that ISPsarein a
very competitive market. However, at the content end of that integrated service, if one looks a the
broadcasting mode that exigstoday, lot of the content is exclusve and that’ s the way that industry has
developed. So, if we're talking about integration or, convergence, | can see mgor regulatory problems
arising as these two ends of the spectrum come into some integrated service provison. | think thisisn't
just going to be a Hong Kong problem, it's going to be a problem worldwide. Going back to the issue



of content, | would maybe divide a line between globd and loca content. Globa content is stuff from
the web: broadcast, streaming video etc. And | do think that the demand for fast Internet is actudly
going to be the closest thing we'll come to a killer application. It's going to be the mass market, the
fast Internet. When a corporation wants broadband it may want it for videoconferencing or large file
transfer but it dso wantsit for broadband fast Internet from the desk. Every member of that company
having that capability and access. That's a mass market. It's also a mass market potentidly for small

and medium-sized enterprises and resdents, o it cuts across the norma segmentations. But in the
local content, going back to my point about the role of property developers and owners, there's a lot

of opportunity to provide the loca communities (whether it's closed user groups or wider communities
than that) content that is very specific to those communities. Locd information etc. And if one defines
locd in terms of language then on€e's taking about locd language webgtes etc. | think that will be a
growth area. The interesting thing about that is that local companies and loca content providers will be
at the heart of that development.

Tony Wong: the point of possble bundling of access and content is a crucid one for broadband
development and that is one of the key issues we are seeking industry consultation on. Whether we
should dlow a certain content to be bundled with access to a particular network is a key issue. That
forces customers to subscribe to a particular network to issue certain content. |Is that reasonable for
the consumers or is that something that we should not regulate?

Fred Tipson: | agreethat’s very important but it’simportant not to be too dogmatic on the question of
exclusvity of content. Take, for example, the exclusve Wharf agreement to televise the World Cup in
2002. They pad alot of money for that right and they’ll be the only company on their network that
offers that servicee  Now we could legitimately argue that that’s not far, that it's not sufficient
compstition, but in fact most of those large events are packaged that way: boxing, sports, Hollywood
content etc. And I'm not suggesting that anything goes. I'm judt pointing out that it's a very
complicated industry in which most of the leverage lies outsde of Hong Kong. The way that those
sports are marketed those companies will choose one and only one provider. There are other kinds of
content where | think it would be completdy inappropriate to have that kind of restriction, but that's
part of the debate we're in. Certainly | would distinguish that from access by ISPs to the customer.
Those are very different issues. | certainly agree that we need to be sure in Hong Kong that there are
multiple providers of access to content.

Simon Chan: let me just share my experience. | recently have seen a webcast a about 700kbps.
You can actudly have live tv, dready. Tha implies that you can actudly unbundle the content versus
the transmission. If you want content that is exclusive to a particular provider you could then subscribe,
but if you have internet access with one provider but the content is relying on another provider then at
the vertical modd you are deprived of accessto that content. That's what | think we have to look at:
whether with the technology today you can actuadly say that you subscribe through the Internet to this
content and charge you a certain amount of money. But the access can be unbundled. | think with
broadband today we could actually achieve that type of scenario.

A Participant: It occurs to me tha far from the question of discussng whether to regulate or not,
nobody’ s suggested whether in fact the government should subsidize (horror of dl horrors, of course).
But the point is the very first spesker said that this revolution of the broadband networks is equivaent
to the rallways in the last century, with very large spin-offs on the economy of the country. And a



previous speaker earlier said that we should be looking to the region and not just Hong Kong. Redly
the problem related to the digtribution network in Hong Kong is very smdl compared with the
opportunities for regiond participation in content. So one wonders whether the government should
support. Rather like water pipes just put them in and let the red competition begin. | am reminded
that there have been two recent spectacular examples of diversion from the free-market principles.
One of them isrelated to IT. The Chief Executive said that IT is very important for future economic
growth and to manifes that the government has invested enormous amounts of money in an
infrastructure to enable something caled cyberport to be built. | don’'t know what the cogt is to the
government. I've heard a figure of HK$1 billion as the cash for the infrastructure.  But the logt
opportunity costs of the land and a lot of other figures must put the figure up to many, many more
billions than that. So it occurs to me: if we follow this policy of spending public money because it's
good for the future of Hong Kong and 1T, how much would a broadband network cost to every home
and every office in Hong Kong? And how would that compare in cost to the amount of money we're
putting into cyberport.

Tony Wong: (Third Tape change — the speaker compared Hong Kong' s infrastructure approach
to that of Sngapore One) But we in Hong Kong have not chosen to adopt that form of government
subgdizing the development of physicd infrastructure. We can do it more efficiently in another way, by
just opening up the market and creating a conducive environment for the private sector. Look at the
number of gpplications | have by using our policy, not even using any taxpayers money, but we have
lots of interest. People fighting for a licence to put money down into Hong Kong instead of using
taxpayers money. The government has spent a lot of money in creating the environment though. We
have paid Hongkong Telecom HK$6.7 hillion to get the right for us to invite these gpplications. So that
is the investment that the government has made. Instead of spending it on some kind of technology
which government usualy makes amistake investing in. - Civil servants Stting at desks are not the best
people to decide on what technology to buy. The private sector should make the decison. If they
make a migtake that' s their commercid decision. | think this is much more efficient than the Singapore
dyle. The government has dso subsdized the industry through other indirect means eg, the cyberport.
That is a kind of subsidy on the introduction of content on the future Internet platform, particularly on
Chinese language-based systems. They will have some kind of advantage there. And the government
has ds0 been investing sgnificantly in other supporting facilities. For example in creating certification
authorities, in having eectronic transactions in the government to take alead, to stimulate demand in the
indudtry, to invest dgnificantly in IT education as wel. So these are the ways the Hong Kong
government has been achieving its objectives, not by directly investing in pieces of cable.

John Ure added: my understanding is that the actua cogts of upgrading copper wire, twisted par
network that exists in Hong Kong with what's caled G-light, the 1.5 meg upgrade, is actudly not that
much. In the overdl accounting of things it's a farly effective and efficient method of providing
broadband at not too much of a horrendous cost. In the US cable networks are much more ubiquitous
than they are here and cable, obvioudy, is going to be an important facility that exists on the ground
now. So my understanding is that the actual vaue out of a broadband network in one sense has up to
now been a question of where is the demand coming from, we can rall it out but is the demand there. |
think we're now in the Stuation where, because of compstition, | think Cable & Wirdess HKT has
taken the initiative — and compstition | think has driven that — to roll out the broadband network. It's
obvioudy to their advantage to have a ubiquitous broadband network. And the very rolling out of that



network will help creete the demand. | think that fast Internet is going to be a killer gpplication in that
area. But there is one other aspect of that which is | think the development of a wholesde market that
encourages the mass commoditization of broadband is dso going to be important. | think one of the
ways We're going to distinguish between one economy and another is the atitude of the incumbent to
wholesding. My bet isthat if, for example, Cable & Wirdess HKT adopted a very, very compstitive
wholesding policy then the issuing of fixed wirdess licences might be totaly irrdevant at the end of the

day.

Fred Tipson: Just to make the obvious point that Tony made, if cusomers want it they’ll pay for it.
And even people without much money seem to be willing to pay alot for services that they consder to
be important to them. To John’s point, when our broadband network was planned (before | was here)
I’m assuming that it was not based on fast Internet as being the reason to build the network. There
was an assumption that money could be made from interactive tv, video on demand etc. In fact
everything on demand: racing, banking, shopping. Unfortunately nobody’s demanding it. It hasn't
been a very successful service. It had great forecasts and I'm sure that there were consultants paid
gazillions of dollars to tell us that everybody would love it. That just illudrates the fact that it's not
aways clear what the network will ultimately used to make money from. | don’t even think thet it's yet
clear that broadband Internet access as such will prove to bein and of itsdf ajudtification for the levels
of investment that people are making. But that's why people like me are paid, to think about these
things. And hdf the time, a least, we're wrong. So if the government were having to make those
decisons you can bet they’d aso be wrong hdf the time and the public would be furious. | wonder in
Singapore, if the government hadn’'t spent so much money on their network, whether they’d have
ended up with more network dternatives and more efficient set of networks and a more interesting set
of services than they currently have. My understanding isthere€ salot of cgpacity but not much interest
in what goes over the network. That's a classc example of the dilemma that any government facesin
trying to decide where to put its money.

A participant noted: 1'd like to backtrack a little bit to two words that a previous speaker used:
“every home’ Tony, is there going to be any provison for the equivaent for universal services in the
new licences. We've seen now after three years with three new telephone companies, only one
company has access to dternative to HKT. Mogt people like mysdf — smal businesses, domestic
premises which aren't in the central business areas — have no opportunity to jump ship from Hongkong
Telecom. What provison is there going to be to make sure that wherever you live in Hong Kong you
can get access to broadband. That it's not restricted to those areas which the companies see as
immediately profitable.

Tony Wong: the quick answer to that is we have not consdered that there is a need right now &t this
point in time to impose a requirement that every home in Hong Kong should have access to broadband
in the immediate future. We believe that with the degree of competition that we will be seeing in the
next 12 — 18 months, there will be sufficient commercid incentive to rollout the networks to most
homes, if not 100%. Because we are looking a al kinds of new technologies coming in. Broadband
could be provided not only on wired basis but dso on sadlite and microwave bass. That would
automatically provide some kind of broadband access and services to people who want it wherever
they are in Hong Kong. At this point in time we don’t see the need to have a regulatory requirement
for somebody to provide universal services. We will keep awatchful eye on it of course.



A participant noted the Financid Secretary yesterday was ruminating requirements for new taxation
in Hong Kong. There's currently a HK$36 billion budget deficit this year. And traditional sources of
property income are fdling. | notice that the spectrum which was recently auctioned for the wirdess
broadband licences will not require a tender offer. Given the changing basis of taxation is there not a
fiscd requirement that the future auctions of spectrum are actudly going to have to be offered by
tender. One, is tha a more rationa way of dlocating this out and two, is this smply a fiscad
requirement and the government is going to put pressure on OFTA to change the way that it’ s dlocated
in future

Tony Wong: we have not used the auctioning system o far for spectrum dlocation for mohbile, PCS
and even the current exercise for wireless fixed services. The successful applicants would not be
submitted through a tendering process for spectrum pricing. They will get the spectrum on an alocated
bass. If your question is whether we will do it for 3-G, that is something that we have yet to consider
in the next round of consultation. Let me put it this way, so far we have adopted the policy that the
telecommunications sector is not a sector on its own. We bdieve the advantages in developing this
telecommunications sector covers many, many other sectors in Hong Kong because low-cogt, efficient
telecommunications services will directly benefit other services sectors such as finance, banking etc.
That has dways been the Hong Kong government policy. And | will say that going to auctioning of
spectrum for 3-G would be a change of policy that we will have to consder very, very carefully.
Actudly when we sdlect licences for these kinds of services eg, PCS, we in fact adopted what |
described as a negative auctioning exercise. That is people have to bid. But they don't bid for alump
sum to be put into the Treasury for something else. They bid for the lowest price to the consumer for
the best qudity of sarvice. And in this way we bdieve the benefits will flow directly back to the
telecom users, not to the Treasury for something ese. That has been the policy that we have been using
al the time. If you're looking at the government purse, OFTA last year made 75% profit on our
average net fixed assats. We have accumulated something like HK$500 million in our banks. The
Financid Secretary has not asked for the trandfer of this fund back to the Treasury, which it can do.

Simon Chan: actudly this policy of not auctioning is good news for users in Hong Kong because we
hear a lot of other Stories about auctioning the wireless network and the cost eventudly goes to the
consume.

A participant noted that the cost to the consumer is a great advantage to the community as a whole.
So I'll come back to my other argument about why not make it zero. Along the lines that we' re paying
for the cyberport.

Tony Wong noted that the cyberport is not zero.

The participant countered that the government subsidy to Disneyland and the cyberport for business,
it seems to me there would be great advantage to give free wideband network to everybody. Whether
it's provided by private enterprise or not, a least it could be subsidized, because the precedent’s set.

Tony Wong restated that there has been lots of subsidy — HK$6.7 billion!
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