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Foreword

Welcome to "Pacific Connections: Policy and Technology in the Information Economy”, the Pacific
Telecommunications Council's nineteenth annual conference.

As our high-quality meeting standards have established, PTC'97 has again sought to organize a rich and

“highly rewarding information environment which encourages the introduction and testing of new ideas.
This particular PTC forum sets out a panoply of perspectives from academic, business and government
and presents these perspectives in three refreshing new daily formats. :

Specifically, you will be able to select from three super-session groupings-- industry, policy and
technology-- on Monday and Wednesday. Each of these will provide attendees with a conceptual
foundation from which subsequent concurrent session choices can be made during each of the three
conference days. Six concurrent sessions, Applications/Users, Social/Cultural, Industry, Development,
Technology, and Executive Focus, are offered this year.

PTC'97 offers more than 140 papers selected from 325+ paper submissions. This year, as in the past,
seventeen (17) reviewers, organized in four review tracks, have made their "blind-review” selections. In
order to help you select and locate specific papers the '97 Proceedings contents have been organized
using two indices, subject and country/region.

Using these indices as a basis for analysis, we have detected some interesting topic patterns.
Specifically, some of the highest ranking subject categories are Internet, distance education, GlI, ITU,
network architecture/management, convergence, regulatory shifts, development issues, PSTN and
various advanced satellites—-mobile, VSAT, etc. Country and Regional foci were highest for China,
Australia, Indonesia, Malaysia, Hong Kong, Singapore and Pacific Islands.

The Pacific Telecommunication Council's annual conference is a rich and delicate balance between
tradition and anticipation. The traditions focus on excellence and collegiality and are operationalized in the
quality of organization, information and interaction. The anticipation component is essential to
understanding and to harnessing the energies and dynamics of the emerging convergence environment.
The levels and richness of each are obvious within and among conference participants and the PTC
conference committee and the PTC staff. We owe a debt of gratitude to these professionals and for the
financial support from AT&T Submarine Systems for this volume, and to all our members and sponsors for
their support.

Finally, we want to wish you the best of PTC'97 conference experiences.

Aloha,

Dan J. Wedemeyer
Richard Nickelson
Honolulu, 1997

<
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M.3.5.1 (DAMA)
M.3.5.2
M.1.1.1 Commerce on the Internet
M.1.1.2 ' M.3.6.3 Deregulation
M24 W.1.3.4
M.2.5.1 ) W24
W.2.6.1
W.1.6 Communication outlook 1996-2006
W.1.6.1 ' ‘M.1.3 Development, applications/technologies
W.1.6.2 M.1.3.1
M.3.44
M.1.43 Competition/privatization T.1.4
M.1.6.3
M.3.3.2
M34.4
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SUBJECT INDEX

Section Subject

M.14.3 Accounting rates/tariffs

M.1.6.3

M.2.6.1

M.3.6.3

W.2.4.3

W.1.6.3 ACeS satellite systemn

T.1.2.1 ACTS (NASA Advanced

T.1.24 Communications Technology Satellite)
Access network

M.23.1 APMT satellite system

W.1.6.3

Ww.1.2.1 Asynchronous digital subscriber loop

Ww.25.1 (ADSL)

M.3.3 Alliances

M.3.3.1

M.3.3.2

M.3.3.3

M.1.5.1 AMPS

M344

M.1.5.1 American National Standards Institute
(ANS])

M3.54 APEC : Asia-Pacific Economic

M3.6.3 Cooperation
APII : Asia-Pacific Information
Infrastructure

M.142 | APT: Asia-Pacific Telecommunity

M.1.32 Area networks (LAN/WAN)

M.2.14

M.3.5.2

W.1.2.4

W.2.5.1

M.143 AsiaSat satellite system

M.3.5.4 | Astrolink satellite system

W.1.6.3 '

Xi

M.2.5
M25.1
M252
M.2.6.2
T.1.2.2
T.1.4.3
Ww.1.2.1
Ww.1.22
w.23.1
Ww.25.1
W.2.6.2

ATM

M.1.1
M.1.1.1
M.1.12
M2.6
M26.2

Banks, banking and finance

M.1.1.1
M.2.6.2

Banking technology

T:1.2.2

BER (bit-error ratio)

M.2.14
M222
M.2.53
Ww.1.2

Ww.1.2.1
Ww.122
w.123
Ww.1.24
Ww.2.5.1

Broadband applications and
developments

M.2.14
W.122

B-ISDN

M.3.53

BPSK (bipolar phase-shift keying)

M.1.6.1

Broadcasting policy

M.143
M.222
M.3.5
M.3.53
T.1.2.2

Broadcasting satellite service (BSS)/
Direct broadcasting satellites (DBS))/
Direct-to-home (DTH)

M.1.1.3

Broadcasting technology

M.3.44

Build, operate, transfer (BOT)

M.3.4.4.

Build, transfer, operate (BTO)
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M.2.1
M.2.1.2

M24.1 -

Business issues

M2.1.1

Business television

M2.1.2

Business satellite communications

M.3.54

By-pass

M344
T.1.24
T.1.4.1
w.123
W.1.6.1

Cable television (CATV)

M.1.6.3
M.2.6.1
M.3.3.1
M.3.6.3

Call back

M.15.1
M.23.1
M344
T.1.4.1

W.1.5.2

| CDMA

M.1.5.1
M.1.6.1
T.1.4.1
T.1.42
W.1.5.2
Ww.1.6.1

Cellular applications and networks

M354

CEPT (European Conference of Post

and Telecommunications)

M354

CITEL

M.1.1.1
M.1.1.2
M.24

M.2.5.1

Commerce on the Internet

W.1.6
Ww.1.6.1
W.1.6.2

Communication outlook 1996-2006

M.143
M.1.6.3
M.3.3.2
M344

Competition/privatization

xii

M3.63 | Competition/privatization
W.1.6.1 | Continued
Ww.2.6.1 '
M.143 Compression of digital signals
M.2.12
M.3.53
T.12.3
W.1.1.3 Computer mediated communication
(CMO)
M.3.3.1 Convergence
M.343
M36
M.3.6.1
M.3.6.3
M3.64
T.1.4.1
Ww.1.2.3
W.1.6.1
M.2.2 Consumers
M.1.2 Cultural issues
M.3.5.4 | CyberStar satellite system
M.344 | D-AMPS
DAB/DSB (see DSB)

M.1.1.1 Digital cash
M233 Digital switch network (DSN)
w.1.2.1
M.1.33 Demand-assigned multiple-access
M.3.5.1 (DAMA)
M.3.52
M.3.6.3 Deregulation
W.134
w.24
W.2.6.1
M.1.3 Development, applications/technologies
M.13.1
M344
T.1.4
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M.1.4.1 Development costs

T.1.4

M.1.2 Development, economic/political/social

M.1.3.1 issues

M.1.4.1

M.2.4.1

M.343

T.1.24

T.1.4

Ww.2.6.1

M.1.4.1 Development gap

M.1.4.1 Development, mutilateral/international
policies

M.1.3.1 Development, national policies

M.14.1

M.3.2.1

T.14

T.14.1

T.1.4.3

M.13.3 Development, technology transfer

M.1.4.1

M.2.33

T.1.4

M.14.1 Development of rural infrastructure

M344

T.1.4

T.1.2.3 Digital signal compression

M.3.5.3 Digital television
Direct broadcasting satellites (DBS)
(see Broadcasting Satellite Service)
Direct-to-home (DTH) (see
Broadcasting-satellite service (BSS))

M.13.2 DirecPC

T.1.2.2

w214

M2.13 Directory assistance

M.2.1.4

M3.54
T.1.2.1

M.123

Disaster/emergency communications

M.1.3
M24.1
T.1.1
T.1.1.1
T.1.1.2
T.1.1.3
T.1.6.1
W.1.1.1
W.1.1.2
W.1.1.3
w.1.1.4

Distance education/learning

Ww.24.1

Divestiture

M.3.5.4

Echostar satellite system

M.24.1
M3.44
T.1.6.1
W.1.1
W.1.1.2
W.1.1.3
W.1.14

Education

M.2.5.1
M.2.6.2

Electronic commerce

M.1.1.1
M.1.12
M.2.6.2

Electronic money and payments

W.1.6.3

Ellipso satellite system

Emergency communications (see
Disaster communications)

w.1.4

Encryption/scrambling

M.1.5.1
Ww.2.6.2

ETSI - European Telecommunication
Standardization Institute

W.1.4.2

European Union

M.142
M.1.6.3
M.23.1

FCC

Continued on next page

xiii
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M.2.5.3
M.2.6.1
W.2.3.1

FCC
Continued

T.1.2.2

FEC (forward error correction)

M.2.3.1
T.1.2.4

FDMA (frequency-division multiple-
access)

T.1.2.4
w.1.2.1

Fiber optic systems and hybrid systems

M34

M.34.1
M.343
M.3.44
w224

Financing and financial strategy

W.2.2.5

FLAG submarine cable system

M.2.52
M.33.1
T.1.2.2

w.23.1

Frame relay (FR)

W.1.2.1

Full service network (FSN)

M.3.54

Galaxy satellite system

W.1.6.3

Goeostationary satellite orbit (GSO)

M.3.54
W.1.6.3

GE Starsys satellite system

M.2.53
T.1.2.1
T.1.24

Gigabit satellite network (GSN)

M.2.53
M.343
M.3.5.4
T.1.2.1
T.1.2.2
T.1.24
W.1.6.3
w224
W.25

Global Information Infrastructure (GII)

17

Xiv

M.1.2.3 Global Mobile Personal

M.1.4.2 | Communications by Satellite (GMPCS)

M.2.3.1

M.344

M.3.54

W.1.6.3

M.142 GLOBALSTAR satellite system

M.2.3.1

M.3.54

W.1.6.3

M.14.2 Global systems

M.3.54 Global Satellite Networks (GSN5s)

M.142 | GSM

M.23 (Global System for Mobile

M.3.2.1 Communications)

M.3.44

M.3.54

T.1.4.1

T.14.2

W.1.52

M.1.2 Health issues

M.1.6.3 . | Highly inclined elliptical orbits (HEOs)

M.3.53 HDTV/digital TV/high definition video

M.3.6.3 “Home country direct”

M.1.6 Hong Kong issues

T.1.6 Human resources

T.1.6.1 management/development
(HRM/HRD)

W.1.2.1 Hybrid fibre/coax (HFC)
Hybrid networks

M.3.3.1 Hybrid services

M.13.2 Hypertext Markup Language (HTML)

Ww.2.5.2

w254




M.142
M.2.3.1
W.1.6.3

ICO satellite system

M.34.3

Information economy

M.323
M.343

Information society/economy

M.3.3.2

Information system(s)

M.1.1.1
M.1.1.2
M.14.3
M.22
M.233
M.2.6.2
M3.3.2
M.342
T.1.1.1
T.1.2.4
T.1.5.1
W.1.14
W.1.6.1
w214
Ww.25
W.25.1
W.2.5.2
W.253
w254
W.2.6.2

Information technology (IT)

M.23.1
M.3.54

INMARSAT

M.1.5.2

Integrated Management System (IMS)

M.1.3.1
M.14.3

INTELSAT

W.25.2

Intelligent agents

M.15.1
T.1.3
T.1.3.1
T.1.3.2

Intelligent networks

M.13.2

Interactive advertising
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M.1.2.2
M.13:2
M222
T.1.1.1
Ww.2.1
W.12.1

Interactive media

M.222
T.1.1.2
Ww.1.2.1

Interactive television

M.123
M.14.1
M.14.2
M.1.5.1
M.1.5.2
M.1.6.3
M.343
M.3.5.1
M.3.54
M.3.6.3
W.1.6.2
W.1.6.3
W.225
W.2.6.2

International Telecommunication
Union (ITU)

W.1.6.2

International Telecommunication
Users’ Group (INTUG)

M.1.22
M.1.3.2
M.15.1
M.2.4
M.24.1
M.33.1
M.3.5.2
M.3.6.2
M.3.6.3
T.1.2.2
T.1.4.1
T.143
T.1.5.1
w214
w223
w23
Ww.23.1
W.232
Ww.25
Ww.25.1
W.252
W.253
w254
W.2.6.1

Internet and Internet Services




Internet protocols (see Protocols)

W.122
W.2.2.5

Interworking

M.1.2.2
M.1.3.2
M.24.1

Intranet issues

M.1.3.1
M.143

Investment costs and strategies

W.24.4

Investment prospects

M.14.2
M.23.1
M354
W.1.6.3

IRIDIUM satellite system

M.12.2
M.1.5.2
M2.14
M.26.2
W.1.2.2
Ww.2.5.1

ISDN and B-ISDN

M.2.53

Inter-satellite links (ISL)

M.1.5.1
M354

ISO and IEC

W.2.5.3

Java

W.1.1.2

JCSAT satellite system

T.1.2.1
T.1.2.4

K-band satellites

M.14.1
M.3.43

LDCs (Least or Less developed
countries)

M.1.4.2
M.2.3.1
M.253
M344
W.1.6.3
W.2.2.3

LEO satellite systems

M.1.3.1
M.1.6.3
M.343
W.2.6.1

Liberalization

Local-area networks (LANs)
See Area networks

W.1.24 | Local multipoint distribution service
(LMDS)
Maritime satellite services
(See Mobile satellite services)

W.1.6.1 Market analysis

M.2.5.1 Marketing strategies

W.1.6.1
Market place (see Electronic
commerce)

M.142 MEO satellite systems

M.2.3.1

M.2.5.3

M344

M3.54

M.3.5.5

W.1.6.3

M.354 Millennium satellite system

M.1.5.1 Mobile network

M.2.3

M.23.1

M.14.2 Mobile satellite services (MSS)

M.2.3

M.23.1

M344

M.3.5

M.3.5.2

M354

M.3.55

W.1.6.3

T.1.2.3 Modulation, 8PSK

M.1.2.3 Modulation techniques

T.1.2.33

M.1.1.1 Money, electronic

M.1.1.2

M.3.5.4 | Morningstar satellite system




M:2.2.2 MPEG - Motion Pictures Expert Group

M.3.53 :

T.1.2.2 Multicasting

M.1.3.2 Multimedia

M.2.1.2

M.2.2.2

M.3.5.2

T.1.1.1

M.2.1.2 Multimedia broadcasting

M.2.2.2 Multimedia Information Distribution
Systems (MIDS)

| M.1.33 Multiple-channels-per-carrier (MCPC)

M.3.53

Ww.1.2.1 Multipath self routing (MPSR)

See Multipoint, multichannel distribution

MMDS systems (MMDS)

M.3.5.4 M-Star satellite system

M.2.1.4 National Information Infrastructure
(NII)

M.3.5.4 Netsat 28 satellite system

M.1.5 Network architectures, design and

M.1.5.1 management

M.1.5.2

M.1.53

M2.22

M.2.5.2

M.3.5.1

M.3.5.2

M3.5.4

T.1.2.4

T.1.3.1

Ww.1.2.1

Ww.1.2.2

W.1.5.2

w.2.5.1

M.1.1.1 Network-based currencies

M.1.5 Network management and network -

M.1.5.2 management systems

M.1.53 Continued...

OO
D

XVii

M3.54

Network management and network

W.1.5.2 management systems

W.2.62 ...Continued

M.2.1.4 | Network infrastructure

T.1.2 Network planning

M.23.1 Non-geostationary orbit satellite
M.2.53 systems (NGSO/FSS and NGSO/MSS)
M35 '

M3.54

M.3.5.5

W.1.6.3

M.14.2 ODYSSEY satellite system
M.23.1

M3.54

W.1.6.3

M.2.6.2 OECD (Organisation of Economic
M.3.4.3 Cooperation and Development)
M.3.6.3

W.2.6.1 Open Systems Interconnection (OSI)
T.1.1.1 Open university

W.1.6.3 | ORBCOMM satellite system
M.3.54 Orion satellite system

T.1.5.1 Outsourcing

W.26.2

W.2.6.3

W.1.1.1 Pacific Educational Conference (PEC)
W.15.1 Pacific Transit Cable

M.143 PALAPA

M.143 PanAmSat

M.3.54 | PAS 9 satellite system

W.1.1.1 PEACESAT

M.1.5.1 Personal communications

M.23.1 (PCSYFPLMTS

M.233

M.3.4.4 | Continued on next page




M3.54
W.1.6.1
W.1.6.3

Personal communications
(PCS)/FPLMTS
Continued

M.1.2.1
M.1.2.2
M.123
M.1.3.1
M.14.2
M.1.6.1
M.3.2.1
T.1.4.3
W.1.3
W.1.3.2
W.1.3.3
Ww.1.3.4
W.1.6.3
Ww.233

Policy issues

T.1.2.3

PSK (phase-shift keying)

M.25.2
w.23.1
w.2.5.1
W.2.6.1

POTS

Private sector investment (See
investment costs and strategies)

M.3.53

Propagation considerations (in space
communications)

T.1.22
T.1.24

Protocols for information networks

M.2.6.2

PSDN (public switched data network)

M.1.33
M.1.5.1
M.2.5.2
M.2.6.2
M.3.2.1
M3.44
M.3.5.1
M.3.5.2
M.3.6.2
T.1.4.1

w.23.1
W.2.6.1
W.2.6.2

PSTN (public switched
telecommunication network)

M.3.44

Public Call Offices (PCOs)

M.1.3.2

Publishing and desktop publishing

M.3.5.3

QPSK (quadrature phase-shift keying)

M.3.6.3

Refile service

M.1.2.1
M.1.3.1
M.1.4

M.14.2
M.1.43
M.1.6.1
M2.1.1
M.2.6.1
M3.2.1
M3.54
M.3.6.2
W.1.2.3
w.1.34
w.2.3

w.23.1
w.2.32
W.2.6.1

Regulatory issues

M.233
M.34.2

Research and development

M.1.4.3
M.3.2.1
M.3.6

M.3.6.3

Restructuring

M.14.2
W.1.5.2

Roaming

M.1.3
M.3.44

Rural and remote applications

M344
T.1.4.1
T.1.4.2

Rural infrastructure development

M.1.3

M.2.1.1
M2.12
M.2.2.1
M.222
M.3.5

M.3.5.1
M.3.5.2
M.3.53
M354
M.3.5.5

Satellite applications

XVili
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M.2.2.2 Satellite communications, advanced Settlement rate (See Accounting rates)

M.2.53
M.3.5 M.1.5.1 Signalling protocols and systems
M.3.5.1 ' M.1.5.3
M.3.5.2
M3.53 ‘ M.1.3.3 | Single-channel-per-carrier (SCPC)
M.3.54 M.3.5.1
M.3.5.5 M.3.5.2
T.1.2 M.3.5.3
T.1.2.1
T.122 M.1.1.1 Smart cards
T.1.23 W.1.4
T.1.2.4 ‘

- M.1.2 Socio-economic issues
M.2.53 Satellite networks T.1.2.4
T.1.2
T.121 M.1.2 Social, cultural and health issues
To1-2-2 M 2 2 2
T.123 M33.1
T.12.4 T.12.4

_ _ W.1.6.1
M.3.5.3 Satellite newsgathering (SNG)
T121 M.1.3.1 SONET (Synchronous optical network)

i — T.1.2.2

Satellite organizations W.12.4
(see W.2.6.2

EUTELSAT,INMARSAT,INTELSAT)

W.1.1.2 | Space Collaboration System (SCS)

M.1.42 | Satellite systems - LEOs and MEOs

m%g; M.3.5.4 | SPACEWAY satellite system
2.5. W.1.6.3
M.3.44
3.54
m g s M.2.3.1 | Spectrum management and allocation
W16 W.1.3.3
M.1.3 Satellites systems, rural applications M221 Spectrum resources
M.3.44
M.3.5 M.1.4.2 Standards or standards issues
M.1.5.1
_ : M.3.4.4
3. technol
M.3.5 Satellite technologies M.3.5.3
M.2.1.1 Satellite television T13:2
M.3.5.
3.53 M.3.3 Strategic alliances
M3.5.4 | Sativod satellite syst e
3.5. ativod satellite system M.3.3.2
M.3.3.3

w.254 Search engines (Internet)

M.1.1.3 Stock markets

W.1.4 Security
W.253




W.1.5.1
w22

w.22.1
w222
w223
w224
W.225

Submarine cables and systems

W.1.5.2

Subscriber identification module (SIM)

M.1.52
M.1.53
M2.5

M.2.5.1
M.2.52
w.1.22
- W.2.5.1

Switching technology

M.1.3.1
T.1.4.1
T.1.43
w.1.2.1
W.22.5

Synchronous data hierarchy (SDH)

M.1.3.1
M.2.52
w.122
W.2.2.5

Synchronous transfer mode (STM)

M.1.5.1
W.2.6.2

T1 Committee (USA)

M.1.3.3
M.2.3.1
M.J3.5.2

TDMA and satellite-switched TDMA

M.143
M.1.6.3
M.2.6.1
w.243

Tariffs

T.1.1.2

Teleconferencing

M.3.5.4
W.1.6.3

TELEDESIC satellite system

M.1.5

M.1.52
M.1.5.3
w.1.52
W.2.62

Telecommunication network
management and Telecommunication
Management Network (TMN)

M.1.2.1 Telemedicine, televeterinary

T.1.2.1

M.1.1.3 | Television broadcasting

M.2.1
Television, digital (see Digital
television)

M.1.13 Teletext

M.1.3.3 | Time-division multiplexing (TDM)

M.3.5.2

M.3.53

T.1.2.4

M.3.3.1 Tourism

M2.6 Trade issues

M.1.5.3 Traffic management

M.1.6.4

M.34.4

Ww.1.5.1

M25.1 Transport

M.3.43 | UNESCO

M.123 United Nations Department of
Humanitarian Affairs (UN/DHA)

M.32 Universal access

M.3.2.1

M.3.23

T.1.5.1

w.1.1

T.1.5.1 Universal enhanced services

T.1.3.1 Universal personal telecommunications

T.1.3.2 (UPT)

w254 Universal Resource Locator (URL)

M.32 Universal service

M3.2.1

M.3.2.3

M.3.43 USAID

w243

Telecommunications Act of 1996
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M.2.2.2 Video on demand T.1.24 Wireless communications and services

Ww.1.2.1 T.1.4.2 ...Continued
W.2.6.2 T.1.5.2
W.1.5

w.1.2.1 Videophone

M.3.5.4 | Wireless local loop (WLL)

T.1.1.1 Virtual education T.14.2

T.1.1.3

W.1.1.3 W.1.5 Wireless technology
W.1.6.1

T.1.3.1 Virtual private network

w.2.6.1 M.1.2.1 World Bank
M.343

T.1.5.1 Virtual telephony

M.34.3 WorldTel

T.1.1.1 Virtual university/college/classrooms
T.1.1.3 M.123 World Telecommunication
w.1.14 M.34.3 Development Conference (WTDC/ITU)
M.3.5.4 VisionStar satellite system M.14.2 World Telecommunication Policy
W.1.6.3 | Forum (WTPF/ITU)
T.1.1.2 Voice mail service
M.3.6.3 World Trade Organization (WTO)
w233 Voice services W.1.6.3
M.3.5.4 | Voicespan satellite system M.L.1.1 | World Wide Web (WWW)
- M.1.1.2
T.1.5 Voice technologies M.3.5.2
T.1.5.1 T.LL1
‘T.1.5.2 T.1.13
- W.2.5.1
M.1.3 VSATs and VSAT networks W.252
M.1.3.1 w253
M‘l‘3‘2 W-2-5-4
M.1.3.3
M2.1.2 M.33.1 X.25 telecommunication protocol
M.2.3.1
M.3.44
M.3.5.1
M.3.5.2
T.1.4.1
W.1.1.2

W.1.5.1 Wavelength division multiplexing
(WDM)

Wide-area networks (WANs)
See Area networks

M.14.3 Wireless communications and services
M.1.5.1
M.3.2.1
M.34.4 Continued...
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COUNTRY AND REGION INDEX
Note:- Entries concern the country or region with regard to individual projects or within the context of a given analysis.
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Section Country or region M.1.3.1 China
M.1.6.4
W.1.1.1 | American Samoa M2.1.1
w243 M.25.1
M.2.6.2
M2.4.1 | Argentina M.3.4.3
M.3.4.3 T.LLI
M.3.4.4 T.14.1
W.1.3.3 T.1.4.2
T.14.3
M.13.1 | Asia W.1.3.4
M.3.4.4 w232
Ww.2.3.2
M.24.1 Colombia
M.3.2.1 Asia-Pacific M.34.4
M.3.4.3 W.1.3.3
T.1.5.2 W26.1
W.1.5.1
W.2.6.3 W.1.1.1 | Commonwealth of the Northern Marianas
- w243 (CNMI)
M.1.2.2 Australia
M.2.1.1 M.3.44 | Confederation of Independent States (CIS)
M.2.5.1
M.3.3.3 M.2.4.1 Costa Rica
T.1.1.1
W.1.5.1 M.2.4.1 Denmark
W.2.6.1
. M.2.5.1 Europe/European Union
M24.1 Bangladesh M.3.2.1
W.2.6.1
M.3.4.4 Bolivia
W.1.3.3 W.1.1.1 Federated States of Micronesia
M.2.4.1 Brazil M.344 Finland
M34.4
W.2.6.1 W.I.1.1 | Guam
W.1.5.1
Burma (see Myanmar) W.24.3
M.14.3 Canada M344 Guatemala
M.24.1
M344 M.1.43 [ Hong Kong
M.1.6
M.24.1 Chile M.1.6.1
M.3.4.3 M.1.6.3
W.1.3.3 M.1.6.4
M.2.5.1
w.23.1
w.23.2
Xxxiii




M344 Hungary W.1.5.1 Myanmar (Burma)
M.1.3.1 India M.2.1.1 New Zealand
M2.1.4 M.33.2
M.34.3 M.34.4
M.34.4 W.2.6.1
W.1.5.1
W.1.5.1 North Pacific
M.1.5.4 Indonesia
M.2.14 M.14.3 Oceania
M.3.3.2 W.1.5.1
M.3.4.3
M3.44 M.1.2.1 Pacific Islands
T.1.1.1 M.1.2.3
T.1.3.1 W.1.1.1
W.1.5.1
M.1.1.3 Pakistan
M.2.5.1 Italy T.1.1.1
M.1.43 Japan W.1.1.1 Palau
M.1.64 w.2.2.1
M.2.1.3
M.2.5.1 M.3.4.4 Paraguay
M.3.4.3
1\;31?; M.13.1 | Philippines
11 M.143
M.3.3.2
M.3.44 Kenya M3.4.4
w232
M.2.3.3 Korea
M.2.5.1 M.3.2.1 Poland
M34.2
W.2.3.2 M24.1 | Peru
- Ww.133
M.24.1 Latin America
M.343 :
M34.4 M.3.2.1 Romania
wézi M.14.3 Singapore
bkl M.1.6.4
- M.2.1.1
M.1.4.3 Malaysia M.3.4.2
M.2.1.1 s
W.1.5.1
M332 w232
M.3.4.3 —
&11-15-11 ™M.143 | Southeast Asia
el M.25.1
W.1.1.1 | Marshall Islands LALA
M.25.1 Spai
M.24.1 Mexico W.1.33 pait
M.3.4.3 —
M344 M.3.4.4 | SriLanka
W.1.33 Switzerland
xxiv
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M.2.5.1
M.34.2
w.23.2
W.24.4

Taiwan

M.1.3.1
M.343
M34.4
T.1.1.1

Thailand

M.1.2.1
M34.4
w.2.3.1
Ww.2.6.1

United Kingdom

M.1.2.1
M.14.3
M.24.1
M.34.3
M3.44
W.1.1.1
w.23.1

United States

W.1.1.1

United States Pacific Territories

M.24.1
M.34.3
M34.4
W.1.3.3

Venezuela

M.14.3
M3.4.4
W.2.3.2

Vietnam
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Worldwide Probe of the Telecommunications Development Gap
From Developing Country and Developed Country Perspectives

Ryota Ono, Ph.D.
School of Communication Studies
Nanyang Technological University
Singapore

1. ABSTRACT
Despite increasing enthusiasm for the development of regional information infrastructures or even the
global information infrastructure, there stili is a gap of telecommunications capability between developed
countries and developing countrics. The study examined the naturc of the telecommunications
development gap and obstacles to efforts advancing telecommunications in developing countries. It also
identified strategics to overcome many of the obstacles. The study solicited a variely of perspectives of
telecommunications professionals from approximately 70 countries by using an iterative international

survey.

2. INTRODUCTION
Related. to the rise of the new knowledge-driven
economy, Toffler (1990) discusses some negative
economic impacts of its arrival on developing countries
(hereafter referred to LDCs). He identifics three distinct
groupings among LDCs: ’
One consists of desperately poor countries still mostly
dependent on First Wave peasant labor. Another group
includes countries such as Brazil, India, and China.
These countries are actually important Second Wave or
industrial powers, but saddled with vast populations
still scrabbling for subsistence from preindustrial
agriculture. Lastly, there are nations such as
Singapore, Taiwan, and South Korea, which have
virtually completed industrialization and are moving
swiftly into Third Wave high technology. (pp. 383-
384)
He explains that once advanced countries such as Europe,
Japan, and the United States developed highly value-added
products by effectively utilizing computers and
telecommunications they transferred many of the less
information-oriented tasks to certain less developed
countries. This resulted in the speedy industrialization of
such countries as South Korea, Taiwan and Singapore.
These countries then passed off those tasks to more
economically backward countries while they made the
transition to more information-intensive economies (p.
387). Many LDCs, however, have not made the
transition from less information-intensive cconomies to
information-intensive economies, and as a result, they lag
behind the rest of the world in overall national
development. Lee (1995) finds that while more than
three-quarters of developed countries (hereafier referred (o
DCs) invest in the modernization of their wired networks
and in the extension of wireless networks, many ol LDCs
spend almost two-thirds of their investment on
constructing basic wired networks (p. 2).
Toftler sees a growing disparity of the world into two
groups:

5 BEST COPY AVAILABLE
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.... from now on the world will be split between the
fast and the slow. .... In fast economies, advanced
technology speeds production. .... Their pace is
determined by the speed of transactions, the time
needed to take decisions (especially about investment),
the speed with which new ideas are created in
laboratories, the rate at which they are brought to
market, the velocity of capital flows, and above all the
speed with which data, information, and knowledge
pulse through the economic system. Fast economies
generate wealth - and power - faster than slower ones.

(1990, p. 389)

Information and knowledge, key factors of the new
economic system, have suppressed the values of the three
key factors of production of the agrarian and
manufacturing economic systems: labor, capital and land.
The dramatic economic growth, supported by the shift
toward information-oriented economies in Newly
Industrialized Economies (NIEs) such as South Korea,
Singapore, Hong Kong and Taiwan, is the result of their
awarencss of the superior power of the new economic
system as well as their coordinated efforts to catch up
with the most advanced economies (Choi, 1992; Kim,
Kim, & Yoon, 1992; Kuo, 1993; Kyong, 1995; Naya,
1988; Parapak, 1994; Ure, 1993, 1995a). Many of the
LDCs still heavily dependent on labor-intensive agrarian
manufacturing cconomies are at a considerable
disadvantage concerning their economic capability in the
world.

The new system for generating wealth depends on an
instant communications network through which data,
information and knowledge flow. An .adequate
telecommunications infrastructure and services arc
essential for any nation to play an important role in the
world cconomy. Those LDCs that do not have adequate
telecommunications are in danger of being economically
exploited by the rest of the world.

The fast and slow could be exemplitied in the level of
teledensity (telephone lines per 100 inhabitants). While
the least developed countries have increased their level of
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teledensity from 0.19 to 0.29, a 150% increase, those
LDCs which are slightly more developed, for example
China, India, Egypt and Pakistan, have increased
teledensity from 0.31 to 1.21, a 400% increase, over the
last decade (Kelly, 1995, p. 3).

Underdevelopment in telecommunications in LDCs
and the resulting information imbalance also intensify
social divisions in the world. Hamelink (1995) indicates
that most of the world's information moves among DCs
and information between DCs and LDCs tends to move
one-way from the former to the latter (p. 298). A hundred
times more news, mostly about DCs, flow from DCs to
LDCs; information about natural resources in LDCs is
collected by satellites of DCs; DCs' sophisticated military
surveillance networks cover LDCs. This situation is
attributed to the LDCs' inability to produce, distribute,
and access relevant information (Hamelink, 1995, pp.
298-301). He points out four disadvantages of LDCs
caused by the information imbalance: inadequate
information capacities hinder LDCs' efforts to overcome
poverty, malnutrition, poor health and other problems;
LDCs are continuously at a disadvantage in international
negotiations with DCs; the national sovereignty ot LDCs
is threatened by DCs that own much information about
LDCs; the preservation of cultural heritage and cultural
self-determinism in LDCs are undermined by the huge
inflow of cultural information from DCs (pp. 304-305).

Given these negative consequences, few would accept
the current conditions of telecommunications in LDCs as
they are. Casmir (1991) states that the reality of a border,
which stems from the state concept, disappears because of
worldwide information flow (p. 24). As these borders
disappear, what were once problems confined by national
boundaries become worldwide in nature. As more
countries move toward information-centered economic
systems and socicties, the advancement of
telecommunications capability worldwide becomes more
critical.

Given this state of affairs, why do many LDCs still
tag in infrastructural development? What has prevented
them from advancing their telecommunications
capabilities? What should be done to remedy the existing
unfavorable conditions in LDCs? These are the questions
that will be investigated in the study.

The foliowing sections are organized as follows.
Section 2 reviews selected literature on the nature of the
telecommunications development gap, obstacles to
telecommunications development and strategies for
overcoming the obstacles. Three rescarch questions are
elaborated and more explicitly stated in the section.
Section 3 discusses an international survey as the study's
research methodology. Sections 4, 5 and 6 summarize the
results of the survey for cach of the research questions.
Section 7 discusses the contributions of the study and
Section 8 points out its implications.
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3. LITERATURE REVIEW
3.1 Nature of the Telecommunications
Development Gap

The first research question in the study is: "What is the
nature of the telecommunication development gap?”
Much effort has been expended to promote
telecommunications development in LDCs through
various types of development projects initiated by LDCs
and/or DCs. Some efforts are effective, but others are
not. Breiner (1992) states "It is therefore disappointing to
find that many telecommunications projects have in the
past frequently fallen short of their objectives” (p. 445).
Jamieson (1991) analyses the lack of success as follows:

Change is being promoted in the name of development

without any possible certainty as to its ultimate social

and environmental outcomes. ....The combined and

sometimes interactive effects of multiple projects in a

region or a sector, probably undertaken independently,

may come as a complete surprise. This is why many
development programs fall far short of the original
expectations and some even do more harm than good.

(p- 31)

One probable cause of the failure is presented by Uphoff
(1985) as " .... oo much effort goes into trying to find
out what is wrong with the people who don't adopt the
technology and too little effort goes into finding out what
is wrong with the technology ...." (p. 38). These
analyses illustrate that development efforts with incorrect
assumptions about the problem and without clear goals
cannot hope to achieve desirable outcomes. The same
hold true in telecommunications development. What is
needed first is to examine the problems that many LDCs
have faced and identify the critical dimensions of these
problems. As long as new development projects are
initiated without understanding the critical dimensions of
these problems, not much improvement can be expected
from these projects.

The current study aims at examining problems of
telecommunications development in LDCs and identifying .
the critical dimensions. The first step is to thoroughly
investigate what the term telecommunication development
gap mcans.

Several descriptors are used to depict the status of
telecommunications development in LDCs. Some
examples are missing link, disparity, imbalance and gap.
The word gap will be used in the study as a composite of
what each of these words represents.

The Maitland Commission (1984) described the gap as
unbalanced distribution of telephones across the world.
low teledensity, shortage of exchange capacity, length of
the waiting period for acquiring a telephone line, low
quality service and imbalance of telecommunications
infrastructure between urban and rural areas. The ITU
(1994a) uses national teledensity, the relationship between
a country's population and the number of main telephone
lines, the distribution of telephone lines within a country
and poor quality of service. The Sccretary-General of the
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ITU stated that the gap existed not only in quantitative
terms but also in qualitative terms (Tarjunne, 1994, p. 9).

As the above examples show, dimensions of

telecommunications problems depicted by the term gap
vary extensively. When the term gap is uscd in the

literature or orally 1o reflect the problems of
telecommunications development in LDCs, only a few of

the dimensions of the problems are examined at a time.
In order to fully understand the core of the problems
inherent in telecommunications development in LDCs, it
will be necessary in the study to comprehend the
telecommunications development gap as a whole. There
has been no study that has analyzed comprehensively the
nature of the underdevelopment. The current study will

aim at forming a framework to fully grasp the nature of

the gap by identifying the dimensions of the gap. Thus,

the first research question in the study is stated as "what is

the nature of the telecommunication development gap?”

3.2 Obstacles to Telecommunications
Development

While many studies have addressed the probable
obstacles to telecommunications development in LDCs,
they discuss only some of the existing obstacles. In
addition, the focus of these studies is on LDCs. As a
result, most obstacles have been attributed to LDCs
alone. The second rescarch question of the study, then,
will concern all existing obstacles found in both LDCs
and DCs.

The Maitland Commission (1984) analyzed several
obstacles 1o closing the telecommunications development
gap. They are summarized as follows:

1. Funding:

* LDCs need more capital than they can raise
themselves; and,

* Hard currency necessary for purchasing
telecommunications equipment abroad is scarce.

2. Priority of telecommunications:

* QOther sectors such as agriculture, health,
education and roads get a higher priority in
national budgets than telecommunications duc to

the lack of understanding of the catalytic role of

telecommunications in development.
3. Imported equipment:

* The design of imported equipment is less suited
to the environments and nceds of LDCs;

* Manufacturers abroad stop producing old systems
that are still widely used LDCs, and as a result,
LDCs are forced to replace their equipment; and,

* Different types of equipment installed over a
number of years lead to difficulties in training,
compatibility and maintenance.

4. Service in remole areas:

* Various geographical barriers to remole areas as
well as lower monetary returns from those areas
reduce the incentives (o extend
telecommunications services to those arcas.

These obstacles concern economic, political,
technological and geographical issues.

Q
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Wellenius (1989) argued that LDCs had three obstacles
to overcome. The first is the scarcity of foreign
cxchange, a flinancial obstacle. The second is the
operating entities’ lack of internal organization and
management. And the third is insufficient autonomy of
the operating entity from government. The latter (wo
obstacles are related 1o organizational and policy issues.

The Secretary-General of the South Pacific Forum
Secretarial expressed his concern that governments in
many LDCs had been dependent on  the
telecommunications sector's cash tlow for use in other
sectors. He also stated that capital investment in
telecommunications. was often linked to the next available
aid package (Tabai, 1994, p. 43). These problems are
political obstacles to development of the
telecommunications sector. Parker (1992) identified
another political obstacle. He pointed out that power
holders in government tended to oppose development of
telecommunications fearing that the development would
weaken their position. He argued that existing economic
and political power holders needed to be persuaded that the
development of telecommunications could be a "win-win"
proposition.

In the World Telecommunication Development
Report, the ITU discussed some of the most common
obstacles Lo telecommunications development (1994a, p.
79) -

1. Lack of re-investment:

* Whereas rapid telecommunications development
was achieved in countries where at least 50 per
cent of telecommunications revenues were
reinvested, the level of reinvestment is still low
in many other LDCs.

2. Poor quality of service:

* Qutdated equipment and inadequale maintenance
result in poor quality of service, leading to loss
of revenues.

3. Foreign exchange scarcity:

* Hard currency is limited due to high external debt
and limited export earnings; and,

* Foreign exchange through the international
accounting rate system tends to be transferred to
the central bank instcad of being directly used for
telecommunications development.

4. Investment ineftficiencies:

* In many LDCs, the cost of installing one
telephone line is far beyond the widely used
figure of around US $1,500;

* Higher installation cost per line in rural areas
hinders the extension of the network to those
arcas; and,

* Such promising low cost technologics as cellular
radio and VSAT (Very Small Aperture Terminal)
suitable for rural arcas tend to be provided
primarily to urban arcas.

5. Abscence of universal access policy:

* Many LDCs lack a universal access policy.




- 6. Inadequate private sector involvement:

* Private sector involvement has not yet been
adopted by many LDCs.

7. Insufficient regional cooperation:

* Cooperation for regional links, pooled equipment
purchases, shared training and technical
specifications on equipment has rarely been fully
developed.

8. Organizational limitations:

* Because telecommunications services are provided
by monopoly, government-run organizations in
most'LDCs, there are few incentives for better
performance; and,

* It is difficult to retain qualified staff due to low
salaries.

The number of identified constraints in the report is
greater than that in the Maitland Commission report.
These constraints are financial, technological, managerial,
economic, geographical, policy, and organizational in
nature.

Regarding managerial constraints, Kyong (1995)
claimed that "Experts in such fields as management,
consulting, legal issues on technology, finance and policy
in relation to information and communications are also in
short supply" (p. 3). Moran (1994) stated that
telecommunications administrations in LDCs are having
difficulties making telephone service available to everyone
in the country, keeping abreast in digital technology and
keeping up with an ever changing environment (p. 26).
These problems come from the insufficient planning
capabilities of the operator and the government. Kirunda-
Kivenjinja (1995) pointed to obstacles such as
inappropriate organizational and managerial ability, the
loss of trained staff, the necessity to adapt training
materials to advanced technologies, and the difficulty of
keeping up with technology (pp. 1-2). He showed that
there are organizational, managerial, human-resource and
technology related obstacies in LDCs.

One of the key trends in the telecommunications sector
during the past decade is the shift of control, i.e.,
deregulation, liberalization and privatization of
telecommunications entities worldwide. This trend was
triggered by the divestiture of AT&T in the United States
and the privatization movement in the United Kingdom in
the early 1980s. Regardless of this prevailing trend and
the notorious structural problems of government-operated
telecommunications entities, many LDCs have not yet
changed how they provide telecommunications services.
The former Deputy Director General of India's Department
of Telecommunications stated, "Most of these reforms are
opposed by the government departments providing
telecommunication services in many LDCs, !
(Chowdary, 1992, p. 593). Such resistance to change can
be an organizational hindrance to telecommunications
development in LDCs. In addition, Pisciotta (1994)
states that significant resistance to reform comes from
national security concerns (p. 29). This is a political
obstacle to reform.

Saunders (1982) presented the following constraints to
telecommunications growth in LDCs, addressing
organizational, political and policy obstacles (pp. 195-
200):

1. Inadequate efforts by telecommunications entities to
achieve a higher national priority for the
telecommunications sector;

2. Lack of understanding among planning and finance
ministers of the significant importance of
telecommunications;

3. Telecommunications pricing and investment policy
not analyzed together with national investment
policies;

4. Incorrect perception that rural public telephone
service is unprofitable; and,

5. Insufficient financial and management autonomy of
the operating entities.

While all the above obstacles exist in LDCs, Hudson
(1983) presented one obstacle attributed to DCs. She
pointed out that international development institutions
charged with assisting LDCs had not well understood the
role of telecommunications for LDCs. She argued that
those institutions were inclined to regard
telecommunications as an urban luxury and their loan
requirements tended to ignore services in rural areas (p.
293).

The preceding discussion leads to two conclusions
regarding the existing literature about obstacles to
telecommunications development. First, there has not
been a comprehensive examination of the problem.
Secondly, unequal attention has been focused on LDCs
and DCs in discussions of obstacles to
telecommunications development in LDCs.

As to the first point, while the literature review has
made it clear that a variety of obstacles exist, it has also
revealed that each study discussed only a few of all the
existing problems. No study attempted to
comprehensively examine the whole gamut of the
obstacles. Furthermore, it is not clear whether certain
obstacles have a relatively greater negative impact on the
development of telecommunications than others. Few
studies have examined the relative negative impact of each
obstacle. Therefore, it is necessary to comprehensively
investigate the full range of the possible obstacles and
their relative impacts.

Regarding the unequal attention toward LDCs and
DCs, many studies have argued that LDCs possess many
constraints that can only be attributed to LDCs
themselves. Not much attention, however, has been paid
to the possibility that DCs might be responsible for some
of the constraints to telecommunications development in
LDCs. This question will be addressed in the study.
Thus, the second research question of the study will
concern the fullest range of the existing obstacles found in
both LDCs and DCs.

So far the characteristics of the obstacles identified
above are policy, economic, financial, managerial,
organizational, technological, political and geographical.
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Bernt and Weiss (1993) group international
telecommunications issues into four categories:
regulatory, organizational, economic, and technical.
Regulatory issues include monopoly versus competition,
deregulation, privatization and tariff structures;
organizational issues concern operating entities and
international/regional telecommunications-related
organizations; economic issues include accounting rates,
pricing and standards; technical issues concern
telecommunications technologies. Since the
characteristics of the previously identified obstacles fall
into these four categories of international
telecommunications issues, the four categories will be
used as a basic framework to examining the whole gamut
of possible obstacles.

3.3 Strategies to Overcoming the Obstacles

Equally important to an analysis of the obstacles to
telecommunications development is an analysis of
strategies to overcome them.

Much research has been carried out to study the
"current status" or the "recent progress" of the
telecommunications sector in selected LDCs. Hukill and
Jussawalla (1991) examined the current condition of
telecommunications in ASEAN (Association of Southeast
Asian Nations) countries. Jussawalla (1992) surveyed the
progress of telecommunications development over the
past decade in a number of countries in Asia, the Pacific,
Latin America, Arab and Africa. Ogden (1995) examined
some of the global telecommunications trends in the
context of Pacific Island developing countries. Ure
(1995a, 1995b) researched recent telecommunications
development in such Asian countries as Brunei, Burma,
Cambodia, China, Hong Kong, Indonesia, Laos,
Malaysia, the Philippines, Singapore, South Korea,
Taiwan, Thailand and Vietnam. These studies were very
informative in presenting the historical development and
the current standing of telecommunications in selected
LDCs. They do not, however, indicate what strategies
were used to overcome certain obstacles.

This does not mean that few studies have proposed
strategies. In fact, many studies have identified or
suggested a variety of strategies to advance
telecommunications in LDCs.

Regarding policy and regulation related strategies, Ras-
Work (1995) advocated the BOT (Build Operate Transfer)
scheme as an alternative to privatization of the
government operator in LDCs. Kelly (1995) regarded the
new licensing policy for cellular operators and
international gateways in the Philippines as the primary
factor that brought the dramatic increase of main lines in
1993 (p. 4). Gatica (1994) attributed the growth of the
telecommunications sector in Chile to a new legal
framework adopted by the government (p. 35). In order to
promote investment from the private sector and aileviate
risks born by private operators, Sekizawa suggested
policies such as the establishment of an independent
regulatory body, securing fair interconnection among
operators and securing a minimum return for private
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operators (1995, p.4). In Tanzania, Kiula (1994)
suggested that "sector restructuring and commercialization
should first be implemented and privatization should be
introduced where feasible" (p. 37).

Regarding the reform of policy and regulation,
Harrington (1995) surveyed a number of
telecommunications reforms taking place in the Asia
Pacific region and argued that the restructuring of the
telecommunications sector in LDCs should be a way to
attract capital to promote the growth of
telecommunications. While admitting the importance of
restructuring the telecommunications sector, Ure added
that reform should proceed with a clear vision of national
economic development (1993, P. 5).

As to technology related strategies, Harrington
discussed the advantages of a wireless access network
(1995, p. 5). Cutler (1994) also advocated the use of
wireless technologies in the local loop (p. 6). Kiula
(1994) warned that LDCs should avoid use of obsolete
technologies and non-standardized equipment from DCs
(p- 37). Regarding local manufacturing, Olanrewaju
(1995) argued that local manufacturing capability would
ensure rapid development of telecommunications services
in LDCs.

The link between obstacles and strategies, however,
was never explicitly examined in these studies. These
studies proposed strategies without clarifying the targeted
obstacles. Also, each study focused on parts of the whole
problem related to telecommunications underdevelopment
and suggested strategies for a limited facet of the problem.
In addition, not many studies suggested strategies to be
taken by DCs. This is consistent with the fact that many
studies have attributed obstacles only to LDCs. No
research has been done to investigate globally what
strategies LDCs and DCs have been taking and should
take to resolve many of the obstacles to
telecommunications development. Thus, the third
research question of the study is stated as "what strategies
should we take to close the gap.”

In summary, the literature review in this section
indicates that there have been few studies that
comprehensively examine the nature of the
telecommunications development gap. Few studies have
critically investigated obstacles to telecommunications
development and various strategies to narrowing the gap.
The study is aimed at answering these three questions, and
as a result, expects to contribute to knowledge about
telecommunications development in LDCs.

4. ITERATIVE INTERNATIONAL SURVEY
4.1 Survey Design )

In order to investigate the issue of the
telecommunications development in a comprehensive
manner, a variety of perspectives of telecommunications
practitioners was solicited by using an iterative three-
round international survey. The three-round international
survey was administered by developing a different
questionnaire for each round. The first-round
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questionnaire was designed to investigate the nature of the
telecommunications development gap and to identify
existing obstacles that had prevented the gap from being
narrowed. The second-round questionnaire aimed at
measuring the criticality of each of the obstacles identified
in the first-round questionnaire and soliciting current and
future strategies to overcome some of the most critical
obstacles. The third-round questionnaire was designed to
elaborate further the strategies identified in the second-
round questionnaire.

The iterative survey design used in the study is
summarized in Figure 1.

Round | Round 2 Round 3 I

——

Part I

Assessment of
Dimensions of
the Gap

Part 11

Part |

ldentification Assessment of
of Obstacles > the Obstacles

Part 11

Identification

> Elaboration of
of Strategies

the Strategies

Figure 1. Iterative survey design.

4.2 Survey Participants

The survey participants in the study were the national
delegates as well as representatives of international and
regional organizations and agencies to the ITU World
Telecommunication Development Conference, held in
Buenos Aires, Argentina, in March 1994. A list of the
delegates was obtained from the Pacific
Telecommunications Council in Hawaii directly upon the
conclusion of the conference. Most of the delegates,
except for those coming from international and regional
organizations, were government officials and
telecommunications professionals in the private sector.

While over 900 delegates attended the conference, the
present study used the officially listed 752 delegates as a
source of possible participants in the survey. It was noted
that some countries sent 20 or 30 delegates and others
sent less than ten delegates to the conference. In order to
avoid dominance of certain countries' participants in the
pool of survey participants, around ten delegates were
selected from those countries of which number of
delegates were 10, 20 and 30 and most or all of the
delegates were selected from those countries of which the
number of delegates were considerably small. As a result,
the present study selected 410 participants as a
representative sample of all the listed 752 delegates. In
narrowing down the number of survey participants, it was
ensured that the selected delegates’ aftiliations would
represent a balance from the public to private sector.
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The first-round survey was carried out from September
through October 1994. The second-round survey was
conducted from November 1994 through January 1995 and
the third-round survey was administered from February
through March 1995. The return rate for each round was
23.3, 23.0 and 53.8 % respectively.

In the following sections, origin of participants are
classified into two groups, DCs and LDCs. While there
may be several ways to group countries into DCs and
LDCs, this study will refer DCs as countries that are
members of the OECD (Organization of Economic and
Cooperation for Development) and LDCs as non-
members. Approximately half of the respondents were
from DCs and the other half were from LDCs in each
round.

5. NATURE OF THE
TELECOMMUNICATIONS DEVELOPMENT
GAP
5.1 The 12 Dimensions of the Gap

The first question in the first-round questionnaire
concerned the nature of the telecommunications
development gap. Twelve dimensions of the gap were
provided in the questionnaire. Their definitions are shown
in Table 1.

Table 1. Definitions of the 12 Dimensions of the
Telecommunications Development Gap

Dimension Description

DI  Unbalanced distribution: The number of
telephone sets in a few DCs far exceeds those in
all LDCs.

D2 Low teledensity: In general, teledensities in
LDCs are lower than those in DCs.

D3 Insufficient capacity: The total capacity of
networks in LDCs is not enough.

D4 Long waiting period: The average length of
the waiting period for a telephone line is
discouragingly long in LDCs.

D5 Poor line quality: The quality of telephone
lines is poor.

D6 Poor network condition: Breakdowns occur
frequently and faults may take a long time to get
repaired.

D7 Domestic gap: More telephones and services
are provided in certain areas than in other areas
within a nation.

D8 Limited services: Services other than voice
telephony are not extensively provided.

D9 Lack of understanding: The catalytic role of
telecommunications is not sufficiently -
understood.

DI0 Unsuitable technologies: Technologies
brought into LDCs do not match their needs. .
Dil Lack of financial resources: Financial

resources necessary for telecommunications
development are deficient.

D12 Lack of human resources: Human resources
necessary for telecommunications development
are deficient.
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The participants were asked to assess, using a scale from
1 (not_important/critical) to 7 (very important/critical),
each of the dimensions as to how important/critical it was
in discussing the problems of telecommunications
development in LDCs. The mean scores of the 12
dimensions were computed for each group. N was 100,
which was the total number of responses to the first-round
survey. The results are shown in Figure 2.

Mean score
7

LDC (IDC

N W R W O

H

D1 D2 D3 D4 D5 D6 D7 D8 D9 DI0D11DI2

Figure 2. Relative importance of the 12 dimensions of
the gap.

5.2 Similarities and Differences of the

Assessment of the 12 Dimensions of the Gap

between LDCs and DCs

The results of Pearson's correlation test indicated that
the rank order of the 12 dimensions of the
telecommunications development gap for LDCs was
significantly correlated with that for DCs (F=0.855,
p<.001). Thus, LDCs and DCs were generally consistent
in their assessments of the relative importance of the 12
dimensions. A

As seen in Figure 2, the top five dimensions to which
both LDCs and DCs assigned higher scores were the
following: lack of financial resources (D11); lack of
human resources (D12); insufficient capacity (D3); poor
network condition (D6); and lack of understanding (D9).
These dimensions indicate the lack of resources and
knowledge necessary to develop telecommunications.

Both LDCs and DCs were fully consistent in that they
considered limited services (D8), unbalanced distribution
(D1), unsuitable technologies (D 10) and the domestic gap
(D7) less critical compared to the other dimensions.
These dimensions describe the current conditions of
insufficient development of telecommunications.

The results above suggest that the dimensions
indicating the lack of resources and knowledge necessary
to develop telecommunications need more serious
attention than the dimensions describing the current
conditions of insufficient development of
telecommunications

It was analyzed whether or not there was any
significant difference of assessment for each dimension
between LDCs and DCs. A significant difference was
found between LDCs and DCs for long waiting period

RIC

Aruitoxt provided by Eic:

(D4) as well as limited services (D8). LDCs ranked the
long waiting period dimension (D4) as third with a score
of 5.59 and DCs ranked it as seventh with a 4.88. This
significant difference probably indicates that the pressing
problem of the long waiting period in LDCs is not
equally understood by DCs where the waiting list for the
telephone service rarely exists now. Although the limited
services dimension (D8) was ranked as 12th by both
LDCs and DCs, DCs gave a significantly lower score to
this dimension than LDCs. Lack of a shared
understanding is found in this dimension, too.

As an overall assessment, it should be noted that
LDCs assigned higher scores than DCs to 10 out of the
12 dimensions.

5.3 Three Factors of the Gap

To examine characteristics of the 12 dimensions of the
gap, a Factor Analysis of the dimensions was conducted.
Four clusters appeared as shown in Table 2.

Table 2. Four Clusters of Dimensions of the
Telecommunications Development Gap

Cluster Description Dimension

1  Poor conditions of D5  Poor line quality
telecommunication D6  Poor network condition
services D4 Long waiting period

Unsuitable technologies
Lack of understanding
Limited services

2 Inappropriate D10
technologies, D9
understanding and D8

human resources D12 Lack of human resources
3 Unbalanced D1  Unbalanced distribution

distribution of D2 Low.teledensity

telephones D7 Domestic gap

4 Lack of financial D3
and service DI11
capacity

Insufficient capacity
Lack of financial resources

Pearson's correlation test indicated that there were two
distinct groups among the four clusters. Cluster 3 was
not correlated with any of the other three and clusters 1, 2
and 4 were significantly correlated to one another. The
first group, containing only cluster 3, seems to indicate
the quantitative nature of the telecommunications
development gap. That is, all three dimensions within
cluster 3 are often represented by numerical values. Many
of the dimensions in the second group consisting of
clusters 1, 2 and 4 are usually elaborated qualitatively
rather than quantitatively. Thus, the group appears to
represent the qualitative nature of the gap. Furthermore,
examining the characteristics of the three clusters, it can
be concluded that cluster 1 indicates consequence of the
problem and clusters 2 and 4 seem to point out
impediment of the problem.

In order to better understand the analysis, the above
observations are summarized as an analytical framework
of the telecommunications development gap in Figure 3.
The figure shows that the problem of the
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telecommunications development gap has both a
quantitative and qualitative nature. It further shows that
the qualitative nature is composed of impediment and
consequence. As a result, three factors of the gap have
appeared. A score of each factor was computed by
averaging scores of the dimensions in each factor. The
scores of factor 1, 2 and 3 were 4.72, 5.10 and 5.29
respectively. The result shows that the factor 3,
impediment of the gap, was considered as most critical.

Factor 2
Consequenge

Figure 3. Analytical framework of the gap.

6. OBSTACLES TO
TELECOMMUNICATIONS DEVELOPMENT
6.1 Identified Obstacles

The first-round questionnaire concerned obstacles that
had hindered telecommunications development in LDCs.
The survey participants were asked to suggest any
obstacles in accordance with the given framework that
consisted of category and origin of obstacle.
Approximately 400 individual obstacles were identified.
Since it was noted that the same kind of obstacle was
addressed by several people by using slightly different
descriptions, some work was done by the researcher to
eliminate redundancy in the answers. As a result, a total
of 127 obstacles across 12 categories appeared as shown
in Table 3. The table presents how many distinct
obstacles were identified in each category and how many
of them were attributed to one of the four origins.

Table 3. Categories of Obstacles and Number of Items in Each Category

Origin of Obstacle

International/ International/Re
Category of LDCs DCs Regional gional Total
Obstacle Telecommuni-  Funding/Aid
cations Agencies
Organizations
A B A B A B A B .

Policy and 13 7 2 1 2 1 - - 26
Regulation
Planning and 4 1 - 1 - - - - 6
Implementation
Organization and 5 1 - - 3 - - - 9
Administration
Finance 12 5 - - - - 5 2 24
Technology 7 1 - - - - 1 - 9
Human resources 4 3 3 - 1 2 - - 13
Knowledge - 1 4 2 - 2 - - 9
Politics 6 9 - - 2 - - - 17
Economy 3 2 - 1 - - - - 6
Geography 1 - - - - - - - 1
Social 5 1 - - - - - - 6
system/Culture
Corruption - 1 - - - - - - 1
Total 60 32 9 5 8 5 6 2 127

~ Note. The column A presents the number of items identified by LDCs énd column B presents the number

of items identified by DCs.

8
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6.2. Similarly and Differently Assessed
Obstacles

In the second round the survey participants were asked
to read all obstacles within each category, and then assess,
using a scale from 1 (not important/critical) to 7 (very
important/critical), how critical each obstacle was to any
effort to narrow the gap. Ono (1996) discussed an overall
rank order of all the 127 obstacles and investigated the
highly ranked 32 obstacles in detail.

Since the assessment of a particular obstacle by LDCs
might not always be the same as the assessment by DCs,
an independent t-test between the assessment of LDCs and
the assessment of DCs was carried out for each obstacle.
Agreement of the assessment between LDCs and DCs was
found for some obstacles and disagreement was found for
others. The similarities and differences of the assessments
are summarized below to better understand the perceptions
of LDCs and DCs.

The obstacles to which both LDCs and DCs showed a
stmilar assessment were as follows:

* LDCs are unwilling to adapt their policies and
regulations to the changing environment of the
telecommunications sector and insufficiently
implement liberalization of the telecommunications
sector (Policy and Regulation-oriented obstacle).

* LDCs have less open, less customer-focused, less
market-oriented, less responsive and less efficient
bureaucratic organizations and administrations
(Organization and Administration-oriented obstacle).

* LDCs have difficulty in dedicating further capital to
telecommunications investment under current
economic conditions (Finance-oriented obstacles).

* The funding level from bilateral and multilateral
sources to narrow the gap is greatly inadequate
(Finance-oriented obstacles).

* Corruption and nepotism minimize human resources
development in LDCs (Human Resources-oriented
obstacle).

* There is a lack of knowledgeable and impartial
advice on aspects such as regulating the sector,
restructuring the sector and implementing a phased
program of deregulation (Knowledge-oriented
obstacle).

* There is a lack of political stability in most LDCs
(Politics-oriented obstacle). '

* There is a continuing monopoly system and a
politically motivated low-price supply of
telecommunications services (Politics-oriented
obstacle).

* The contributions of telecommunications
infrastructure to overall economic development and
to development of other sectors such as transport,
agriculture, health and education are overlooked
(Politics-oriented obstacle).

* The economic situation in LDCs forces the
government to give a greater priority in allocating
available resources to those services related to basic
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human needs (food, clothing, and shelter) (Economy-
oriented obstacle).

* There is a problem with corruption and kick-backs
(Corruption-oriented obstacle).

For those obstacles which LDCs and DCs assessed
differently, LDCs tended to view them as more critical
than DCs. They are as follows:

* Policies and regulations are applied from DCs to
LDCs as standards or copied by LDCs without
consideration of LDCs' unique needs and conditions
(Policy and Regulation-oriented obstacle).

* In LDCs, the remuneration for qualified staff in
government organizations is lower than in the
private sector (Organization and Administration-
oriented obstacle).

* The lack of sufficient financial resources seriously
prevent LDCs from keeping up with changes in
technology (Finance-oriented obstacle).

* There are different perceptions of how technology
transfer has been conducted and should be conducted
between LDCs and DCs (Technology-oriented
obstacle).

* There are too many technological alternatives in the
market for LDCs to choose from and these
technologies are geared not for the needs of LDCs
but for the commercial interests of the manufacturers
in DCs (Technology-oriented obstacle).

* International and/or regional telecommunications
organizations usually do not collaborate in human-
resources promotion (Human Resources-oriented
obstacle).

* There is a lack of commercial and financial expertise
in LDCs (This obstacle was assessed by DCs as
more critical than LDCs: Knowledge-oriented
obstacle).

* There is little communication between politicians or
legislators and telecommunications operators in
restructuring the telecommunications sector in
LDCs (Politics-oriented obstacle).

* Some of the conditions attached to financial
assistance from international and/or regional funding.
institutions result in conflicts in LDCs (Politics-
oriented obstacle).

* LDCs lack proper planning skill, sufficient
information systems and long-term oriented
planning and investment (Planning and
Implementation-oriented obstacle).

* The profits of foreign telecommunications services
providers are not re-invested in LDCs (Economy-
oriented obstacle).

* Heavy investment is required for people in rural areas
scattered throughout a wide geographical area
(Geography-oriented obstacle).

6.3 Additional Observations

Overall, LDCs gave higher scores to most obstacles
across categories than DCs did. This fact indicates that
LDCs are aware of the variety of existing problems and
are concerned about them. Then how could the lower
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scores of DCs for the same obstacles be understood?
Servaes states ".... an outside view of a society's
development may be very different from the assessment
made by that society of itself" (1991, p. 73). Thus it
might be difficult for DCs to share the same level of
concerns as LDCs even if they have recognized the
negative impacts of those obstacles. Another
interpretation would be that DCs have not realized how
critical those obstacles are for LDCs.

There were, however, a few issues to which DCs gave
higher scores than LDCs, although differences of the
assessment were not statistically significant. Firstly,
DCs consider that political instability in LDCs
discourages foreign investment and leads to widen the gap.
Secondly, the continuing monopoly system and
accompanying siphoning of telecommunications service
revenues for other purposes are also considered to be
highly critical. Thirdly, corruption, nepotism and kick-
backs-related obstacles got higher scores from DCs.
Corruption discourages DCs from coming to LDCs either
for assistance or for investment. Although the issue of
corruption is very sensitive and is not always openly
discussed, it should be noted that the issue was raised in
the survey and assessed as quite a critical obstacle,
especially by DCs.

There was one obstacle to which DCs gave a
significantly higher score than LDCs. DCs strongly
expressed that LDCs need to acquire more commercial,
financial and market expertise and need to reduce the
power of bureaucrats.

6.4 Obstacle Factors

Ten out of twelve categories contain more than one
obstacle. A Factor Analysis was carried out for each of
the ten categories of obstacles to see if there were clusters
among those multiple obstacles. N was 93, which was
the total number of responses to the second-round. The
results revealed that seven out of the ten categories had a
couple of obstacle.factors within them.. They were:
policy and regulation; organization and administration;

finance; technology; human resources; knowledge; and -

politics. A total number of 23 obstacle factors were
identified. . No factor appeared in categories such as
-planning - and implementation, economy, social
systems/culture.

After reviewing how the obstacles. were clustered:

within the 23 resultant factors, following obstacle-factor
descriptions were generated as presented in Table 4.

Table 4. Obstacle Factor De§criptiohs :

Category  Factor Description
Policyand PRF1 Unchanged policies and
Regulation regulations in LDCs. -

PRF2 Introduced external policy and
regulations that do not
necessarily match the special
conditions of LDCs.

PRF3 High tarift in LDCs. _
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Table 4 (Continued).

Obstacle Factor Descriptions

Category  Factor

Description

Policyand PRF4

Regulation

Organiza-  OAFI

tion and
Admini-
stration
OAF2

OAF3

Finance FIF1

FIF2
FIF3

FIF4

FIF5

FIF6
Technology TEF1

TEF2

Human HMF1
resources .
HMF2
HMF3

Knowledge KWFI

KWEF2

Politics POF1

POF2

Incomplete regulatory structure
in implementing
liberalization policy in
LDCs.

Unclear goals of assistance
from international and/or
regional telecommunications
organizations.

Low remuneration for qualified
staff in government
organizations.

Services provided by
bureaucrats not by
technocrats.

The small market size and
dependency on DCs'
resources.

Unsatisfactory official funding
from bilateral and
multilateral sources.

Too much dependence on
international and/or regional
funding institutions.

Unsatisfactory conditions for
foreign investment.

Inadequate financial resources
to the telecommunications
sector.

Wrong pricing and poor credit
control.

Selling of technology without
real technology transfer.

Too many alternative
technologies, most of which
are designed for DCs' needs.

Insufficient training assistance.

Corruption and nepotism.

High staff turnover and limited
in-country training facilities.

Lack of knowledgeable and .
impartial advice. .

Rapid technology change and
high-cost of obtaining new .
knowledge.

Little communication between. -

politicians or legislators and
telecommunications
operators. i
Lack of a holistic view abou
roles of telecommunications -
and the resulting low
national priority for
telecommunications
development.
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Table 4 (Continued). Obstacle Factor Descriptions

Category _ Factor Description

POF3 Political instability and
politicians' continuing
support of monopoly
system.

Politics

6.5 Similarly and Differently Assessed
Obstacle Factors and Categories of Obstacles
Since each obstacle had been assessed, using a scale from
1 (not important/critical) to 7 (very important/critical), in
the second round, the mean of the assessed scores of all
the obstacles clustered in one obstacle factor was
computed for LDCs and DCs respectively. Then an
independent t-test between the two means was carried out.
Table 5 summarizes to which factor/category of obstacles
LDCs and DCs gave a similar assessment and in which
factor/category they held a different perspective.

Table 5. Similarly and Differently Assessed Obstacle
Factors and Categories of Obstacles

Assessment
Category Not Significant Significant
Difference Difference
Policy and PRF1: Unchanged PRF2: Introduced
Regulation policies and external policy
regulations in and regulations
LDCs. that do not
PRF3: High tariff  necessarily match
in LDCs. special conditions
PRF4: of the LDCs.
Incomplete :
regulatory
structure in
implementing
liberalization
policy in LDCs.
Organiza- OAF1: Unclear OAF2: Low
tion and goals of remuneration for
Administra assistance from qualified staff in
-tion international government
and/or regional organizations.
telecommunicati
ons
organizations.

OAF3: Services
provided not by
technocrats but
by bureaucrats.

Table 5 (Continued). Similarly and Differently Assessed

Obstacle Factors and Categories of Obstacles

Assessment
Category Not Significant Significant
Difference Difference
Finance’ FIF4: FIF1: The small
Unsatisfactory market size and
conditions for dependency on the
foreign DCs' resources.
investment. FIF2:

FIF5: Small Unsatisfactory
financial official funding
resources to the from bilateral and
telecommunicati multilateral
ons sector. sources.

FIF3: Dependence
on international
and/or regional
funding
institutions.

FIF6: Wrong
pricing and poor
credit control.

Technology TEF1: Selling of
technology
without real
technology
transfer.

TEF2: Too many
alternative
technologies,
most of which
are designed for
DCs' needs.

Human HMF1:

resources Insufficient
training
assistance.

HMF2:
Corruption and
nepotism.

HMF3: High staff
turnover and
limited in-
country training
facilities. _

Knowledge KWF1: Lack of = KWF2: Rapid

knowledgeable technology
and impartial change and high
advice. cost of obtaining

new knowledge.
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Table 5 (Continued). Similarly and Differently Assessed
Obstacle Factors and Categories of Obstacles

the obstacle factors and categories of obstacles, there will
be opportunities for them to seek common strategies to
tackle the problems. Especially in the category of human

Assessment resources development, LDCs and DCs were consistent in
— Py their assessments of the levels of significance of these
Category Nolt)iSflfg:e:i(;ant Slgigfr;g;zg;t problems. Thus, there should be harmonized strategies to
Politics POF2- Lack ofa _ POFL: Little overcome the prot?]ems. On the other hand, it is true that
holistic view communication there was a similar m_meer. of obstacle factors and
about roles of between categories of obstacles in which the appraisal of LD(;S
telecommunicati politicians or and that.of DCs were not in agreement. The problems in
ons and the legislatures and the policy and rqgu]atnon, finance, technology and
resulting low telecommunicatio kqow]edge categories are not limited to LDCs and are
national priority ns operators. often closely associated \yxth DCs. The underlying
for reasons for such pe.rc.eptual dxfferences need to be carefully
telecommunicati examined and c]ar.lfned. Particularly, the fact that all the
ons qbstacle factors in the technology category .show.ed
development. different assessments indicates the peed to examine, with
POF3: Political much caution, how technology-oriented obstag]es hgve
instability and hlqdered telecommunications development. This finding
politicians' points out the need for further research on technology-
continuing oriented problems. o
support of 6.6 Rank Order of Similarly and Differently
monopoly Assessed Obstacle Factors and Categories of
. system. Obs.tacles

Others CR: Corruption PI: Planning and Figure 4 presents the obstacle factors and the category

Implementation
EO: Economy
GO: Geography
SS: Social System/
Culture

On one hand, considering that both LDCs and DCs
have shown similar concerns about approximately half of

Score of factor/category
56 T

54 1

that are in the column of Not Significant Difference in
Table 5. Each bar for obstacle factor or category consists
of the score of LDCs at one end and the score of DCs at
the other. Each bar represents the difference of the two
scores, nevertheless, the difference is not statistically
significant in Figure 4. That is, LDCs and DCs basically
agreed with the level of negative impact of these factors
and the category of obstacles.
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Figure 4. Factors/category assessed similarly by LDCs and DCs.
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Suppose that a mean score of 5.0 is sct as an adequate
threshold to determine if or not an obstacle factor or
category is judged as highly critical, five obstacle factors
from the right appear to be highly critical. Their
depictions are as follows:

POF3. Political instability and politicians' continuing

support of monopoly system;

FIFS. Small financial resources to the
telecommunications sector,

PRF1. Unchanged policies and regulations in LDCs;

PRF4. Incomplete regulatory structure in
implementing liberalization policy in LDCs;
and,

POF2. Lack of a holistic view about roles of

telecommunications and the resulting low
national priority for telecommunications
development.

Score og factor/category

POF2 and POF3 refer to the government and
politicians’ passive attitude toward the
telecommunications development. PRF1 and PRF4 are
interrelated in a sense that clearing PRF1 is a minimum
requirement and clearing PRF4 is the next step to take.
FIFS is and has been a very serious issue. While none of
these issues can be easily resolved, it is important to note
that both LDCs and DCs have shared the same level of
concern about these factors' negative impacts on
telecommunications development.

Figure 5 presents the obstacle factors and categories of
obstacles that are in the column of Significant Difference
in Table 5. Each bar represents the difference of the two
scores, and in Figure 5 the difference is statistically
significant. That is, perspectives of LDCs and of DCs
regarding the levels of negative impacts of these factors
and categories were significantly different.
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KWF2 1
PL = OAF2
55 + —_—_— EO =
FIF2 . .
PRF2
TEF1  TEF2 = " FE3 | '
s 'w FIFI , POF1| | 'm e v
i . R a
Lloss &
. é (w]
45 +ss o+ 1 LI'I l ’ l
a
. ! o s LDC
il a b
¢ Mean
3.5

Figure S. Factors/categories assessed differently by LDCs and DCs.

Again, if a mean score of 5.0 can be set as a threshold
to determine if or not an obstacle factor or category is
judged as highly critical, two obstacle factors and three
categories from the right appear to be highly critical.
Their depictions are as follows:

GO. Geography-oriented obstacles;

OAF2. Low remuneration for qualified staff in
government organizations;

EO. Economy-oriented obstacles;

KWF2. Rapid technology change and high cost of
obtaining new knowledge; and,

PIL. Planning and implementation-oriented

obstacles.

While GO and EO are external constraints affecting the
telecommunications sector, OAF2 and PI reflect the
problems often found in the sector itself. KWF2 is also
an external constraint in the sense that many of the LDCs
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have no choice other than adapting to advanced
technologies developed in DCs.

One striking difference between Figure 4 and Figure 5
is that in Figure 5 LDCs' assessments on all obstacle
factors/categories of obstacles except for POF1 and SS are
higher than 5.0, whereas DCs' assessments are lower than
5.0. Thus, Figure 5 clearly shows the significant degree
of discrepancy of perspectives existing between LDCs and
DCs. Since development of telecommunications in
LDCs is a common goal that will satisfy the interests of
both LDCs and DCs, the existing misunderstandings
about the problems should not be ignored. Before the
misunderstandings are further compounded and
increasingly aggravated, both LDCs and DCs need to
discuss their perceptions of the problems and the
strategies to overcome the problems.
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7. FUTURE STRATEGIES TO CLOSING
THE TELECOMMUNICATIONS
DEVELOPMENT GAP

The question in the third-round questionnaire was to
solicit feedback on the strategies identified in the second-
round survey. The questionnaire requested that the survey
participants critically analyze the current and future
strategies identified in the second-round survey and
modify, enhance or add new insights to them.
In the following section, characteristics of those

elaborated strategies will be discussed by paying due
attention to which group (i.e. LDCs or DCs) provided the
strategy. Whether or not some of those provided
strategies are in fact being implemented will also be
explored.
7.1 Strategies to Overcoming Policy and
Regulation-oriented Obstacle Factors (PRF)
Table 6 summarizes four policy and regulation-
oriented obstacle factors (PRFs) and strategies to
overcoming those factors.

Table 6. Future Strategies to Overcoming Policy and Regulation-Oriented Obstacle Factors (PRF)

Future Strategies

- Factor

Suggested by LDCs

Suggested by DCs

PRF1: Unchanged policies
and regulations in LDCs.

PRF22: Introduced external
policy and regulations
that do not necessarily
match special conditions
of the LDCs.

PRF3: High tariff in LDCs.

PRF4: Incomplete
regulatory structure in
implementing
liberalization policy in
LDCs.

* International and regional
telecommunications organizations
(like the ITU) should elaborate and
advocate a clear policy for
commercialization and
liberalization and cooperate with
financial institutions/private
investors on policy matters.

* Hold seminars and/or meetings on
privatization.

* Avoid to copy the practices in the
developed nations.

* None.

* Mandate an international gateway
facility provider and/or a cellular
mobile operator to install a certain
number of local exchange lines.

* Policy makers must ensure that
new entrants fulfill their
commitments.

* The regulatory body should control
the public and private companies'
operation to ensure a fair
competition.

* The regulatory body should be
involved in the strategic
management and investment
policy of a new provider and
should prevent a monopoly
situation.

* The regulatory body should
encourage as much local capital as
possible.

* Establish a solid regulatory body
with a sound regulatory
framework.

* Hold international seminars on
liberalization policies.

* An ITU working group is looking
into various regulatory and
privatization models and coming
up with recommendations.

* Follow examples of other
countries of similar status.

* Carry out a survey by a joint
group of experts from both DCs
and the developing country.

* None.

* Active participation of LDCs in
the two study groups in the
development sector of the ITU.

* Establish an independent regulatory
institution. ’

* Give autonomy to the public
telecommunications companies
with regard to their budgets,
investment, management, buying
procedures, contracting of
personnel and a tariff policy.

aThe assessments between LDCs and DCs were significantly different in this factor.
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Concerning PRF1, high expectations exist about the
role that international organizations, especially the ITU,
could play in studying a variety of policy and regulatory
models and providing LDCs with recommendations.
Although there was no strategy identified for PRF3, the
setting of adequate tariff should be included in the above-
mentioned models and recommendations.  Most
suggestions for PRF4 address the establishment of an
independent regulatory agency to facilitate the
restructuring of the telecommunications sector. Some
countries that established a regulatory agency during the
past several years are Hong Kong (Ure, 1995a, p. 25),
Tanzania (Kiula, 1994, p. 36), the Philippines (Lichauco,
1994, p. 38), Mexico (ITU, 1994a, p. 70) and Colombia
(Pisciotta, 1994, p. 30). The structure of the regulatory
body and how the regulatory philosophy is implemented
may vary from country to country (Pisciotta, 1994, p.

30). It is important to understand, however, that two
major roles of the regulator are to establish the rules of
the game and to ensure fair competition, fulfillment of
operators' obligations and protection of user rights (ITU,
1994a, p. 68; Lichauco, 1994, p. 38). Although the
assessments of LDCs and of DCs about PRF2 differ, their
suggested strategies point out the necessity to' devise
policies and regulations specific to a country's needs,

. whether or not outside experts are used. Malta is one

successful example of improving the telecommunications
infrastructure with a close partnership with the ITU
(Dimech, 1994, p. 32).
7.2 Strategies to Overcoming Planning and
Implementation-oriented Obstacles

Table 7 summarizes future strategies to overcoming
planning and implementation-oriented obstacles.

Table 7. Future Strategies to Overcoming Planning and Implementation-Oriented Obstacles

Future Strategies

Suggested by LDCs

Suggested by DCs

* Create an office to implement the installation,
operation & maintenance of public telephones
in every municipality in the country.

* Have both short-term and long-term planning
with coordination and continuity between related
projects.

* Plan by a centralized department rather than by
different departments.

* Conduct a feasibility study for new projects.

* Take account of customer needs and the grade of
service in any planning activity.

* Ensure that staff is aware of the vast changes in
telecommunications.

* Shorten the time period between the study and
implementation of a project.

* The least cost solution for service delivery and
expansion targets based on demand for service
should be the modus operandi.

* Include development of the telecommunications
structure as a compulsory element in any aid
project.

* Bear in mind that long term solutions might
not ease short term problems.

* Prioritize general management-related goals to
improve quality of assistance.

It should be understood that short-term planning is
necessary to solve short-term problems and long-term
planning is necessary to cope with long-term problems.
Also short-term planning must be aligned with long-term
planning. In terms of long-term planning, a long-term
national commitment to telecommunications development
is very important. For example, in Taiwan, the
government stressed the development of ten industries and
four of them were related to information technology and
telecommunications industries. As a result, over the past
ten years, the annual output of the telecommunications
industry increased by 52.63% and the information industry
by 574.66% (Choi, 1992, p. 5). Other examples are
found in Botswana, Turkey and the Republic of Korea.

15

They had kept high levels of investment in the
telecommunications infrastructure over a decade, and as a
result, they had achieved some of the fastest growth rates
of teledensity in the world (ITU, 1994a, pp. 84-87). In
the case of the Republic of Korea, the strong national
consensus of the strategic role of information technology,
including telecommunications, was a key factor for its
success (Kim, Kim, & Yoon, 1992, p. 1841).
7.3 Strategies to Overcoming Organization
and Administration-oriented Obstacle Factors
(OAF)

Table 8 summarizes three organization and
administration-oriented obstacle factors (OAFs) and
strategies to overcoming those factors.
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Table 8. Future Strategies to Overcoming Organization and Administration-Oriented Obstacle Factors (OAF)

Future Strategies

Factor Suggested by LDCs

Suggested by DCs

OAF1: Unclear goals of
assistance from
international and/or.
regional
telecommunications
organizations.

OAF22: Low remuneration
for qualified staff in
government
organizations.

OAF3: Services provided
not by technocrats but by
bureaucrats.

* None.

* None.

* Have consultants examine areas
such as regulations, laws, financial
impact on government, etc..

* Turn the operator into an

* None.

* None.

* The regulatory body has to be set
up first and then make an
independent company.

independent company with
complete autonomy, and then

establish a good and solid

regulatory body.

aThe assessments between LDCs and DCs were significantly different in this factor.

With regard to OAF3, one strategy to changing the
outdated organizational culture is to turn the monopoly
operator into an independent company. Although the two
suggested orders of establishing an regulatory body and of
turning the government operator into an independent
company are contradictory, the point remains that
corporatization should be conducted after a good and sound

regulatory framework is established with appropriate
legislation.
7.4 Strategies to Overcoming Finance-
oriented Obstacle Factors (FIF)

Table 9 summarizes six finance-oriented obstacle
factors (FIFs) and strategies to overcoming those factors.

Table 9. Future Strategies to Overcoming Finance-Oriented Obstacle Factors (FIF)

Future Strategies

Factor Suggested by LDCs

Suggested by DCs

FIF12; The small market * None.

size and dependency on
DCs' resources.

FIF22: Unsatisfactory
official funding level
from bilateral and
multilateral sources.

* Start with a BOT operation.

* Invite foreign investment and then
localize their production by
technology transfer.

* Establish a common model for
convergence regionally and set up
a transitional system allowing the
countries to have strong
collaboration.

* The ITU can encourage groupings
of countries to create critical
mass/risk-spreading for potential
investors/suppliers.

* Using commercial off shore loans. * Establish a global loan program.

* Establish a voluntary organization
specialized in telecommunications
assistance.

* Investment community's more
proactive investment.

2The assessments between LDCs and DCs were signiﬁcant]by different in this factor.

O
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Table 9 (Continued). Future Strategies to Overcoming Finance-Oriented Obstacle Factors (FIF)

Future Strategies

Factor

Suggested by LDCs

Suggested by DCs

FIF32: Too much * None.

dependence on
international and/or
regional funding
institutions.

FIF4: Unsatisfactory
conditions for foreign
investment.

FIFS: Inadequate financial
resources to the
telecommunications
sector.

* None.

* Restructure the sector aiming at
involvement of a private sector and -
forcign investors and aiming at
enabling the sector to more
adequately adapt to the ever

* None.

* None.

* Mandate the new service provider
to serve both urban and rural areas.

* Have new service providers to put
part of their revenues in a
Development Fund.

changing economic environment..

* Create a private, domestic

telecommunication financing
institution to mobilize funds from
local institutional investors.

FIF62: Wrong pricing and
poor credit control.

* Readjust tariffs towards cost.

* None.

aThe assessments between LDCs and DCs were significantly different in this factor.

Relating to the suggestions for FIF2, in 1995, the
ITU in fact inaugurated a private sector driven
multinational and development funding organization,
called WorldTel, which focused exclusively on the
development of telecommunications and information
technology in the least developed countries. WorldTel
will provide client LDCs with direct equity investment
raised from private financial investors in the world and
coordinate project finance from debt and/or equity coming
from governments, telecommunications operators and
manufacturers. It will also help client countries improve
their policies and management practices (ITU, 1995, pp.
1-4). This new initiative reflects the shift from public
sector-driven development to private sector-driven
development. The establishment of a similar financing
institution within a country is proposed as one solution
to FIFS. Considering that adequate telecommunications
infrastructure and services enhance the productivity and
efficiency of many other sectors such as transportation,
tourism, health and education, the feasibility of this idea
may be worth examining further.

Q
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The suggestions from DCs for FIF5 address the
requirement of new service providers coming into the
market. In the Philippines, President Ramos issued two
executive mandates and one of them .required that any
service provider operating in a lucrative area should
provide less profitable areas with a certain number of local
lines (Lichauco, 1994, p. 38). Regarding FIF1, Thailand
may be a representative example to show how effectively
a developing country can utilize a BTO (Build-Transfer-
Operate) scheme. The strategy has brought in about
US$10 billion of private capital to telecommunications
infrastructure improvement and it has especially
contributed to the mobile telecommunications sector
(Harrington, 1995, pp. 94-95). The above mentioned
WorldTel will also make the best use of the BOT (Build-
Operate-Transfer) scheme (Ras-Work, 1995).

7.5 Strategies to Overcoming Technology-
oriented Obstacle Factors (TEF)

Table 10 summarizes two technology-oriented obstacle
factors (TEFs) and strategies to overcoming those factors.
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Table 10. Future Strategies to Overcoming Technology-Oriented Obstacle Factors (TEF)

Future Strategies

Factor

Suggested by LDCs

Suggested by DCs

TEF12: Selling of
technology without real
knowledge transfer.

awarded big contracts are

* Big international companies

* Opposition.

contractually committed to spend a

certain percentage of the contract
" value in establishing national
companies for technology transfer.
* Technology transfer should help
LDCs acquire the ability to build
and manufacture their own

equipment.
TEF22: Too many
alternative technologies,
most of which are
designed for DCs' needs.

* The community's engagement by
way of organized sectors such as
unions and associations is the best
way to find the most adequate

* Opposition.

solutions both in technical and

€conomic terms.

AThe assessments between LDCs and DCs were significantly different in this factor.

Suggested strategies were split into two opposite ones.
On one hand, LDCs want to build their own
manufacturing capability to cope with technology-oriented
obstacles and expect international companies to play some
key role for this purpose. One of the strategies that have
accelerated telecommunications development in Indonesia
is the promotion of local industries. Indonesia is about to
export telecommunications products (Parapak, 1994, pp.
40-41). On the other hand, there is pessimism about the
possibility of manufacturing telecommunications
equipment in LDCs. It was pointed out that many DCs
do not manufacture telecommunications equipment. Even
in the Republic of Korea where their own switching
technology was successfully developed and manufactured,
the reality is that "It may well be the case that even South

Korea can buy cheaper switches than the ones
manufactured at home from highly competitive
international suppliers (Kim, Kim, & Yoon, 1992, p.
1841). Thus, strategies to these two factors are mixed.
Considering that both TEF1 and TEF2 were assessed
differently by LDCs and DCs and no agreed strategy was
found to this problem, it appears that technology-related,
especially technology transfer-related obstacles and
possible solutions will require more in depth scrutiny.
7.6 Strategies to Overcoming Human
Resources-oriented Obstacle Factors (HMF)
Table 11 summarizes three human resources-oriented
obstacle factors (HMFs) and strategies to overcoming
those factors.

Table 11. Future Strategies to Overcoming Human Resources-Oriented Obstacle Factors (HMF)

Future Strategies

Factor Suggested by LDCs Suggested by DCs
HMF1: Insufficient training * Develop own institutional * Train experts and staff not only in
assistance. development programs. the field of technology but also in

* Conduct an intense human
resources training program at both
technological and managerial

levels.

HMF2: Corruption and * None.

nepotism.

the aspects of policy and
management in assistance with
international organizations such as
the ITU, the World Bank, etc..

* Emphasize training in more
specialized technical &
professional as well as executive
& management fields.

* None.
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Table 11 (Continued). Future Strategies to Overcoming Human Resources-Oriented Obstacle Factors (HMF)

Future Strategics

Factor Suggested by LDCs Suggested by DCs
HMF3: High staff turnover  * Bond trainees to return after * None.
and limited in-country completion of training overseas.
training facilities. * With the help of the ITU, an
institutional development program
was upgraded and a

Telecommunications Training
Center was established.

One common feature in the strategies to HMF1 7.7 Strategies to Overcoming Knowledge-
indicates the necessity to train people not only in the oriented Obstacle Factors (KWF)
technical field but also in professional, management and Table 12 summarizes two knowledge-oriented obstacle
policy fields. ' factors (KWFs) and strategies to overcoming those
factors.

Table 12. Future Strategies to Overcoming Knowledge-Oriented Obstacle Factors (KWF)

Future Strategies

Factor Suggested by LDCs Suggested by DCs
KWFI: Lack of * None. * The ITU, World Bank, OECD etc.
knowledgeable and could usefully prepare a number of
impartial advice. case studies regarding restructuring

of the telecommunication sector.
The case studies could be used as a
basis for showing and comparing
changes through several simple
parameters on a spreadsheet.
KWF22: Rapid technology ~ * None. * None.

change and high cost of

obtaining new

knowledge.

AThe assessments between LDCs and DCs were significantly different in this factor.

The DCs' strategy to KWF1 is similar to the strategies be examined carefully. In addition, since KWF2 is
suggested in PRF1. It should be noted, however, that another critical factor, strategies to KWF2 should be
LDCs did not propose any strategy. The obstacles sought in future research. ‘
composing KWF1 seem to reflect LDCs' displeasure 7.8 Strategies to Overcoming Politics-
about the conduct of foreign companies and assistance oriented Obstacle Factors (POF)
from DCs as well as international and/or regional Table 13 summarizes three politics-oriented obstacle
organizations. Since KWFI1 is the sixth critical factor in factors (POFs) and strategies to overcoming those factors.

Figure 4, the underlying problems of this factor need to
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Table 13. Future Strategies to Overcoming Politics-Oriented Obstacle Factors (POF)

Factor

Future Strategies

Suggested by LDCs

Suggested by DCs

POF12: Little
communication between
politicians or legislators
and telecommunications
operators. _

POF2: Lack of a holistic
view about the role of
telecommunications and
the resulting low national
priority for
telecommunications
development.

POF3: Politicai instability
and politicians'
continuing support of
the monopoly system.

* None.

* Invite Ministers of
Communication to attend
conferences on
telecommunications to learn about
the issues involved.

* Provide Ministers with
information briefings on
telecommunications issues.

* Sensitize politicians to private
investment as the only means to
enhance development of
telecommunication sector in
LDCs.

* None.

* Let politicians know the
importance of telecommunications
by showing the effect of
telecommunications infrastructure
on economic growth with
examples in DCs.

* The ITU should sponsor a one
week seminar attended by
ministers of communications to
convince them of the benefits of
telecommunication development
by reviewing success stories.

* Sensitize key officials and other
high level decision makers who
will be around for a long time
rather than politicians who are in
office for a limited term.

* More emphasis should be placed
on documenting the alternative
costs of current politics/priorities
and policies/regulations.

AThe assessments between LDCs and DCs were significantly different in this factor.

Regarding POF2 and POF3, ali of the suggested

strategies indicate the necessity of further efforts to
convince politicians as well as key officials of the
significant positive impacts of telecommunications
development on the country. One suggestion is to show
successful cases from other countries. Another is to show
the potential cost of continuing underdeveiopment in the
country by maintaining the status quo. Considering that
the underdevelopment and/or the present slow

development of telecommunications in many LDCs will
not evidently bring anything beneficial to those countries,
a variety of innovative approaches for changing the
thinking of key people should be pursued by countries and
by muitilateral organizations. ,
7.9 Strategies to Overcoming Geography-
oriented Obstacle

Table 14 summarizes suggested strategies to
overcoming the geography-oriented obstacle.

Table 14. Future Strategies to Overcoming Geography-Oriented Obstacle

Future Strategies

Suggested by LDCs

Suggested by DCs

* Extend mobile satellite services, fixed cellular
networks and wireless technologies to reach

rural subscribers.

* Satellites have a major role to play in providing
communications to scattered populations in

remote rural areas.

* Increase the use of small, hand-portable mobile
earth stations to end the isolation of remote and

rural areas in LDCs.

* Satellites in particular have a major role to play
in providing telecommunications in LDCs due

to their ubiquitous coverage and ability to
provide inslantaneous communication links
without the need for substantial investment in
terrestrial infrastructure.

ERIC
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Table 14 (Continued). Future Strategies to Overcoming Geography-Oriented Obstacle

Future Strategies

Suggested by DCs

Suggested by LDCs

* Develop semi-fixed analog mobile phone cells

placed in communities without
telecommunications, complete with cheap
handsets and VSAT links to regional hubs.

* Conduct pilot projects in selected countries to

demonstrate an end to end wireless system (i.e.,
radio in local loop/satellite communications).

Most of the strategies address further implementation
of wireless technologies to overcome geographical
problems and to avoid the substantial investment in
terrestrial infrastructure. In fact, the growth of mobile
communication is dramatic in several LDCs. Over two
years from 1991 to 1993, for instance, the number of
mobile subscribers increased more than nine times in
China and Thailand, more than four times in Malaysia and
more than two times in Indonesia and the Philippines
(World Telecom, 1995, p. 66). Indonesia, composed of
17,508 islands, has used the PALAPA satellite for many
years. In Africa, the feasibility of the Regional African
Satellite Communication System (RASCOM) project
was studied by participating African countries and the
ITU. The project is now moving toward its
implementation stage (ITU, 1994b, p. 12). Wireless
technology is clearly the key solution to the geographical
obstacle.

8. CONTRIBUTIONS OF THE STUDY

A major contribution of the study is the extension of
our knowledge in three important areas: the nature of the
underdevelopment of telecommunications in LDCs; the
obstacles that have slowed the expected advancement of
telecommunications; and, possible future strategies that
may be effective in overcoming the obstacles. The study
investigated each of these issues comprehensively by
providing a more holistic picture of each issue rather than
focusing on part or a single facet of the problem. The
study achieved this comprehensive analysis by
incorporating a variety of viewpoints from approximately
50 countries and by elaborating those inputs in the three-
round survey.

The study generated an analytical framework in
understanding the problem of the telecommunications
development gap (see Figure 3). The framework was
derived from the survey participants' assessment of the 12
dimensions of the gap. The figure shows that the
problem of the telecommunications development gap has
both a quantitative and qualitative nature. It further shows
that the qualitative nature of the problem is composed of
impediment and consequence. Factor 3, the impediment
of the gap, was found to be most critical. Thus, the

RIC
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crucial nature of factor 3 was emphasized.

These findings point out the need to clarify which
factor of the telecommunications development gap is
discussed or examined in a study or in a development
project. In addition, they indicate that the most critical
factor, the impediment of the gap (factor 3), must not be
overlooked in any case.

As the label "the impediment of the gap" shows, the

-factor addresses many of the difficulties that LDCs have

confronted in trying to narrow the gap. The study
regarded these difficulties as obstacles to
telecommunications development. Firstly, the study
identified a total of 127 obstacles. These 127 obstacles
were consolidated from initially identified 398 obstacles.
Thus, the study identified the full range of 127 obstacles
to advancing telecommunications in LDCs. No research
had before examined the range of obstacles or provided a
comprehensive framework of obstacles to narrow the
telecommunications development gap. '

The present study used Bernt and Weiss' (1993) four
categories, regulatory, economic, organizational and
technical as a framework to identify all the possible
obstacles. Considering the importance of the human
aspects of the problem, the researcher added knowledge and
human resources as additional categories to the
framework. This framework was used in the first-round
survey to identify all the possible obstacles. After the
responses, the researcher examined the nature of all the
obstacles and found that some of the obstacles did not
categorize well in the framework. At last, four additional
categories were developed. The resulting comprehensive
framework of obstacles consisting of 12 categories is
presented in Figure 6. This framework categorizes the
gamut of obstacles inherent to telecommunications
development in LDCs, and thus, is one of the important
contributions of the study.

If the number of obstacles in a category is regarded as
one indicator of the relative importance of the category,
we can see that policy and regulation, finance and politics
are the most critical issues. No past research had
comprehensively categorized the variety of obstacles or
examined the relative significance of each category. A
better understanding of the basic nature of the problem is
most certainly an important contribution of this research.
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Figure 6. Twelve categories of the 127 obstacles.
Note. The value in each category represents the
number of identified obstacles in the category.

The study further analyzed each of the 12 categories
and identified more than one obstacle factor in seven of
the twelve categories. This means that each of the seven
categories is composed of sub-elements or different types
of problems. The study analyzed the assessment of LDCs
and DCs about the degree of seriousness of the individual
obstacles, categories of the obstacles and obstacle factors.
It found both agreement and disagreement between LDCs
and DCs. Very little had been earlier discovered or
understood about how LDCs and DCs looked differently at
the problem of telecommunications underdevelopment in
LDCs.

These findings have important implications for those
considering strategies to overcome these obstacles. From
a harmonized perspective, there will be opportunities for
LDCs and DCs to seek common strategies to tackle the
individual obstacles, categories of the obstacles and
obstacle factors in which both LDCs and DCs showed
similar concerns. Especially in the category of human
resources development, LDCs and DCs were completely
consistent in their assessments of the levels of
significance of these problems. Thus, there should be
harmonized strategies to overcome the problems.

From a less harmonized perspective, LDCs and DCs
were not in agreement in a similar number of the
individual obstacles, categories of the obstacles and
obstacle factors. The problems in policy and regulation,
finance, technology and knowledge categories in LDCs are
not limited to LDCs and are often closely associated with
DCs. While the study contributed the identification, the
underlying reasons for such perceptual differences need to
be carefully examined and clarified. Since development of
telecommunications in LDCs is a common goal that wili
satisfy the interests of both LDCs and DCs, the existing
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misunderstandings about the problems should not be
ignored. Before the misunderstandings are further
compounded and increasingly aggravated, both LDCs and
DCs need to discuss their perceptions of the problems and
the strategies to overcome the problems. Particularly, the
fact that all obstacle factors in the technology category
showed different assessments indicates the need to
examine, with much caution, how technology-oriented
obstacles have hindered telecommunications development.
This finding points out the necessity for future research
on this issue.

Another contribution was the identification of a
number of strategies to overcome many of the obstacle
factors. Given that one obstacle factor consists of a few
individual obstacles, the suggested strategy to a particular
obstacle factor can be a strategy applicable to multiple
obstacles. It is true that many of the strategies were
narrow and would need to be adjusted on a country-by-
country basis, nevertheless, it was found that some of
those strategies had already been implemented in some
countries. This fact implies that the other identified
strategies also have a potential to work well to solve
other problems. The study has provided a basis for more
extensive elaboration of strategies.

One potential contribution of the study was the
structure and process of the three-round survey that was
developed as a research method. Throughout the three
rounds, the focus of the study shifted from clarifying the
nature of the problem, to identifying obstacles, and to
examining strategies to overcome the obstacles. This
process-oriented approach will be useful for exploratory
studies in which issues are elaborated extensively without
the use of hypothesis testing. It provides an effective way
to get an overall sense of a problem and can provide
information for studies focused on specific and complex
problems.

In summary, the study contributed considerably toward
establishing a framework for diagnosing the
underdevelopment of telecommunications in LDCs and for
prescribing future strategies for reducing the
telecommunications development gap. In addition, the
study also required the design of a useful research method
that could be applied to other studies and pointed out
needs for future research in specific areas.

9. IMPLICATIONS OF THE STUDY

From a practical point of view, the study is likely to
have significant importance toward determining future
actions in narrowing the telecommunications development
gap. First, whenever people concerned initiate a
telecommunications development project, the distinct
three factors of the telecommunications development gap
help them identify targeted objectives of the project. That
is, at the outset of the project, they can examine whether
they will try to improve the quantitative nature of the gap
(factor 1), or whether they will attempt to solve
qualitative aspect of the gap (factors 2 and 3), and whether
they aim at overcoming the impediments of the gap
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(factor 3). They can focus their investment and their
endeavors on the objectives, and as a result, can
implement the project more effectively. It should be
noted that the most critical factor, the impediment of the
gap (factor 3), must not be overlooked in any case. By
making the factors of the gap explicit, the overall
efficiency of the telecommunications development
projects in LDCs is expected to increase.

Secondly, it is important to understand what
hindrances exist for solving any kind of problem. The
same holds true in narrowing the telecommunications
development gap. After a targeted factor of the gap is
identified, potential obstacles to efforts should be carefully
examined by the people and the organizations concerned.
The framework with 12 categories of obstacle and 23
obstacle factors developed in the study is of importance as
a guiding tool to investigate the potential obstacles in a
particular case. After certain obstacles are identified, they
need to be prioritized in accordance with the levels of their

" negative impacts. Through this process, it will be clearer
which obstacles need to be eliminated and in what order.

Thirdly, the current study presents a number of
suggested future strategies for overcoming many
obstacles. It was found that some of the strategies had
already been implemented in some countries. Thus, in
considering strategies for eliminating the obstacles
identified and prioritized above, some of the suggested
strategies in the study can serve as a basis for developing
appropriate strategies in a particular case.

Identifying the objective of an effort, locating potential
obstacles and deciding on strategies for solving the
obstacles are the basic steps to solving problems
effectively. In this sense, the findings of the study have
significant implications for achieving more efficient
telecommunications development in LDCs.

At the same time, the study clearly showed a
significant degree of discrepancy of perspectives existing
between LDCs and DCs. Since the development of
telecommunications in LDCs is a common goal that will
satisfy the interests of both LDCs and DCs, the existing
misunderstandings about the problems should not be
ignored. Before the misunderstandings are further
compounded and increasingly aggravated, both LDCs and
DCs need to discuss their perceptions of the problems and
the strategies to be taken to overcome the problems.

Jamieson (1991) points out:

. new awareness of the extent to which all
perception is culture-bound and selective and all
knowledge is socially produced, imperfect, and
incomplete is producing deeper understanding of the
idea that there are many ways of construing reality,
none of them perfect. As we now realize the
problematic nature of our own beliefs and values, we
are learning to appreciate the potential merit of
perspectives other than our own. (P. 29)

Both LDCs and DCs need to regard overall
telecommunications development in the world as their
joint cooperative project and to develop the most effective
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strategies to achieve the goal by listening and more fully
understanding each other.
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Abstract

As an information technology-enabled innovation, the consequences of the rapid diffusion of electronic
money to Asia are far from clear. Following a brief map of the evolutionary path of money, our paper views
the strategic interests of the actors in electronic commerce, applies multiple scenario technique to reveal the
likely impacts, and closes by evaluating the consequences for network operators and other stakeholders.

Introduction

During the 1996 Olympics Games in Atlanta,
banks tested one form of ““electronic money” by
giving each athlete a disposable smart card
programmed as an electronic purse, to be used for
purchases in the Games area. In New York City,
Citibank and Chase Manhattan recently announced
re-loadable, stored value cards to be used for retail
transactions 1. This trend toward electronic retail
commerce is diffusing rapidly to Asia: the
Singapore National Computer Board is field
testing a new national infrastructure designed to
support global electronic commerce; HongKong
banks have more than 200,000 smart card-based
electronic purses in circulation; as Visa tests its
Secure Electronic Transactions protocol in Japan,
Singapore, and Taiwan. Meanwhile, a Kentucky-
based bank offers virtually every retail service on
the Internet 2. The contrast raises strategic issues
for Asian enterprises: how can they access new
opportunities created by electronic commerce, and
what decisions and actions will lead to sustainable
competitive advantage in this emerging arena?

The trend toward conducting retail transactions
through electronic media embraces both smart card
technology and the growing commercial use of the
Internet. The popularity of this public network
ballooned only after colorful graphics, audio/video
capabilities, and “point and click” navigation
replaced UNIX commands. With the arrival of
adequate transaction security software, the Internet
became a global market, with a wide.variety of
goods and services now only a mouse click from
its many users. Banks are exploring technology-
based global services and alliances to exploit these
new opportunities. Because these alter the nature
of money, they may lead to new technical and
legal standards, awkward governance issues, and

changes in the structure of service industries
linked to public networks.

The Evolution of Money

"Money, Money, Money..
- it's a rich man's world"
Abba

Barter was an effective institutional solution to
the problem of exchanging an excess of one
commodity (e.g., your own labour) to fill a
shortage of another (rice or fish), and improved the
efficiency of local economies. However, barter
markets are inherently inefficient, especially for
goods which cannot be stored over time.

Cash solves our problem of storing value over
time, and by enabling price comparisons, reduces
costs for negotiating transactions. Portable and
largely anonymous, cash is convenient, yet its
owners are vulnerable to loss, theft, and damage.
Cash has drawbacks for other actors: it costs
billions to manually count, store, move, and
protect printed cash, while the war against
counterfeiting, necessary to stabilize its value,
escalates with each advance in modern
reprographics technology.

Checks are essentially a personal promise of cash,
while Commercial instruments, with terms and
conditions of payment tailored to fit specific
needs, represent the institutional evolution of the
check. A letter of credit, for example, authorizes a
bank to pay a previously negotiated amount to a
seller on behalf of a buyer upon the satisfaction of
specific terms and conditions, normally associated
with delivery 3. The intended effect of most
commercial instruments is to mitigate risk, and
hence reduce the transaction costs, for all parties.



Credit card transactions generate a promise by the
card service operator (e.g., Visa) to pay the
merchant, and obligate the card owner to repay the
operator. As a substitute for cash, cards reduce the
owner's risk of loss, and as a substitute for checks,
they reduce a merchant's cost for collections.
Credit card operators help merchants verify cards
and assume some responsibility for monitoring
fraud, thus reducing liability for both the card
holder and merchant 4. According to Scott Cook
of Intuit, with few changes in the system, the
standard credit card is a secure and reliable
medium for payment over a network 3.

Stored-value cards, which also contain a small
magnetic memory, have been in widespread use
for more than a decade as a convenient exchange
medium for fairly small transactions such as
telephone tolls and public transport fees. Because
stored-value card service operators are paid in
advance for services which will be delivered only
in the future, they earn significant revenues by
investing the resulting "float" in the money
markets. Similar in dimensions (but not format) to
credit cards, a proprietary stored value card is less
bulky than coins, eliminates the need to make
change, and generates no records to link card
owners with their transactions. However,
widespread use necessitates a reader at each point
of sale, and outlets where cards can be obtained.
Also, despite initiatives to increase security (such
as the Oscard), the underlying technology is highly
vulnerable to counterfeiting and duplication, which
inhibits applications for larger transactions 6.

Smart cards are more expensive than the earlier
card technologies, because they contain a single-
chip microprocessor with onboard memory which
can be access-protected. Downward-compatible
with credit cards, and providing a secure interface
to ATM cash dispensers, they will rapidly displace
credit card and stored-value card technologies. To
use a smart card as an electronic purse, its owner
must be able to transfer in funds (as with a stored-
value card), then interact with recipients, who can
extract the correct amount of funds from this card,
- attach their own account number, and forward this
to a bank to receive credit. Smart card processors
provide sufficient security to allow their use for
high-value transactions, although users must enter
a PIN during payment. Widely used in Europe for
small transactions, smart cards linked to DTMF

transceivers can access ATM and telephone
networks, while the CAFE field trials take the
infrared path to secure transactions 7.

Electronic Payments requires “using networks to
conduct business transactions with one another
electronically” 8. A payer moves funds to the
recipient's account, and both receive verification of
the transfer. Although large institutions have used
electronic funds transfers for decades, for a variety

- of applications ranging from payroll to inter bank

transfers, credit cards are still the most common
payment method on networks. This is because
personal use has been inhibited by limited network
access, poor security, and clumsy interfaces.
However, these barriers are now falling with the
diffusion of the World Wide Web and new secure
transaction protocols suitable for use on public
networks (e.g., STT, SET, and SEPP). Emerging
processes for network-based payment will allow
personal computer users to obtain money from a
bank, store it or transfer it to a smart card, and
safely send funds to a recipient (such as a mail-
order house, a mortgage company, or data service),
who can then use inflows of electronic money to
cover their business expenses, or convert it to other
forms of cash. These new systems include
electronic checking services and digital cash.

Digital Cash is a specific form of electronic
money, and now appears in a variety of competing
forms. The key differences among these forms lie
in the capacity to conduct a transaction off-line
(without the presence of the buyer or on-line links
to a bank), and whether or not the e-money leaves
a trail of information to identify the original
purchaser with its use as it flows through the
economy 9- As Figure 1 reveals, true digital cash
is both off-line and anonymous, distinguishing it
from all other forms of money.

Figure 1: The Features of Money

Presence*
YES: on-line NO: off-line
Real Money S
YES | Bearer Security | ... . .=
Stored-Value Card Dlggtal, _E
Anonymity : Cash
Barter Letter-of-Credi
Bank Check .
NO || Credit Card Digital Bond
Debit Card -Coupons
Smart Card Digital Check

*required for reasonably secure transactions

B9



Analysis: The shift to e-money is strategic because
it solves time and space problems, while its digital
cash variant is significant chiefly because it also
enables protecting the anonymity of participants to
transactions. Today, it is quite feasible to design a
secure payment system to prevent duplicating
large amounts stored in a computer or smart card
and ensure payment to sellers, while masking the
identity of buyers. Network-based e-money thus
appears ideally suited to global commerce 10.

The Actors and their Interests
Interactions between these new capabilities and the
global reach of public data networks may
revolutionize retail financial services and
information services industries. It could also pose
serious challenges to government authorities. To
understand the long-term effects which electronic
money may have, it is first necessary to examine
the interests of the main parties involved in the
trend toward electronic commerce: buyers,
merchants, banks, network operators, technology
suppliers, and governments.

Parties to transactions are the driving force for
the diffusion of electronic cash. Their needs for
security, ease-of-use, authentication, low costs,
and anonymity vary with the type of transaction:
obviously, security and authentication are critical
for high-value items, while small convenience
purchases (e.g., on-line news) demand very low
costs and easy execution, and other transactions
may require privacy. Consumers may be more
sensitive to convenience, security, and privacy,
while merchants will probably be concerned with
added fixed costs, difficulties in managing their
interfaces with multiple payment channels, and
liability issues associated with returns and frauds.

Network operators range from America OnLine
and Prodigy to special-purpose networks enabling
EDI or credit-card transactions. Most commercial
services now run on value-added private networks
or use dedicated lines, while an Internet-based
service offers lower cost per transaction. For
current operators of value-added commercial
services, interactions between emerging security
protocols and network-based electronic money
technologies represent a serious potential threat.

Fiduciaries are entrusted with the transfer of
payment among the parties to the transactions.
They include varying types:
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Figure 2: Emerging Digital Fiduciaries

Banks and card operators:

First Virtual Confirms all transactions

Cybercash Download to PC "purse"

Digicash (Mark | 64-bit codes representing cash

Twain Bank)

NetBank ® Sells Netcash: fixed amounts

CitiBank Smart Card-based "purse"
Electronic Check systems

CheckFree Digitally signed, processed by

NetCheque Automated Clearing House

NetChex like ordinary paper check.

Government agencies do have legitimate interests
in governing money flows within a national
economy, and very large transactions (especially
across national borders) tend to attract unwanted
attention from law enforcement and tax
authorities. Various other agencies (e.g., monetary
authorities) intervene by limiting consumer credit
or regulating transborder currency flows. Central
banks worry (perhaps uneccessarily) about loss of
revenue from the float associated with seignorage).
Policy issues now under review include controls
over the right to issue electronic money, reserve
requirements for issuers, the definition of money
from an economic polcy perspective, and interest
and tax payments on value held on the network 11.

Suppliers of network hardware and software see
the rapid evolution of electronic commerce as a
threat, and an opportunity. One critical success
factor is the secure transaction standard: proposals
include the Visa- and Microsoft-backed Secure
Transactions Technology (STT), or the Secure
Electronic Payment Protocol (SEPP) standard
proposed by MasterCard, GTE, IBM, Netscape,
and CyberCash. While both standards were viable
from a technical perspective, these suppliers and
fiduciaries soon realized only one was likely to
attract the necessary critical mass of merchants, so
they joined in the Secure Electronic Transaction
(SET) standard, which now looks sure to win.

Another key factor is transaction security.
Industry leaders such as Quicken, Germany's SAP,
and Sterling Software already embrace the
convergence between EDI and the Internet, but
skeptics see the pace of our security expertise
growing no faster than the sophistication of
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electronic thieves. According to them, the
electronic medium will never gain our full
confidence, and "traditional” currencies will
prevail 12. This seems a familiar echo to those
who remember the early days of bank ATMs.

Changing Structural Forces:

The banking industry, which is highly dependent
on information technology, commands a central
role in the commercial world. Learning from their
early experiences with home banking using dialup
access to proprietary networks, banks see a need
for secure and convenient systems for use on
public networks 13. Analysts forecast rapid growth
in the use of applications involving smart cards
and Internet transactions. Soon, any networked
computer could be an automatic teller machine,
from which consumers can download the
electronic equivalent of cash in the privacy of their
homes, hotel rooms, or (with wireless links) even
rental cars. Customers can perform routine
personal banking -opening accounts, making
deposits and securing overdrafts, loans or
guarantees- on-line. Initial trials show promise.
One leading survey on global electronic commerce
and payments shows annual growth at 16 percent,
with projected flows of US $800 billion by the
turn of the century 14. However, such growth will
require links between fiduciaries and merchants,
which will happen only if they can agree on
technical and business standards.

At least 100 international banks have Internet web
sites. While many local banks have an Internet
presence (in Singapore, DBS, OCBC, OUB, and
UOB have sites providing information on their
banks, products and services, while smaller banks
are set to follow suit), US banks lead in the actual
delivery of interactive services to their customers.

Tiny Kentucky-based Security First Network Bank
(SFNB), a pioneer in the Internet banking arena,
typifies the dramatic implications of public
network access to banking. SFNB not only offers
its customers a vast array of on-line services, but
actually cut its costs, mainly by reducing its
operating expenses and avoiding investment in
physical infrastructure. While the firm has only
one office, this has not reduced its ability to reach
out to a widespread customer base, and promise
excellent service. Such developments surface new
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issues that will soon be of concern to managers
and regulators of the banking industry 15,

SFNB illustrates these themes. The world’s first
insured bank to operate on the Internet 16, SFNB
provides services similar to a “brick and mortar”’
bank, plus the added convenience of online
banking. Its first Internet banking transaction was
the SFNB donation to the Red Cross on October
18, 1995. Since then, its virtual doors have been
open 24 hours a day, 7 days a week 17.

Retail banks may choose from two competing
models to offer electronic banking services to
customers. The first model is computer-based
home banking, which requires a personal finance
software package (such as Quicken or Microsoft
Money) installed on the customer's computer. The

‘customer then uses this system to link to the bank.

A second model is Internet banking, in which all
software to support on-line banking resides in the
bank's computer. A customer needs only access to
an Internet-ready personal computer (e.g., with
modem and browser) to conduct banking
transactions. This model allows the customer to
avoid complex tasks -software purchase and
installation, data storage on the local computer,
data backup, and upgrades to new versions- that
have nothing to do with their banking needs.
Because all transactions initiated over the global
Internet infrastructure actually take place on
SFNB'’s server, they are less expensive and
potentially more reliable. Also, banking
transactions are now possible from virtually
anywhere within reach of the Web.

Internet banking fees compare very favorably with
traditional services, raising a question as to how
SNFB generates profits. One answer is that
SFNB’s business model is more efficient than
traditional banking models. SNFB portrays its
customer coverage as a giant ““footprint” spanning
the nation through the Internet. However, its only
physical infrastructure is the “control hub”” for
Internet operations, located in and controlled from
Pineville, Kentucky. To achieve similar reach; a
"bricks and mortar" bank like Citicorp would
require perhaps 1000 retail branches, staffed by
10,000 full time employees. Given the low cost of
Internet access services, and total annual costs for
each bank employee approaching US$ 50,000, the
potential for savings are huge. Manpower costs are



but one component of overall operating costs,
which include overheads such as office rents
building maintenance, and security.

SFNB provides the usual banking transactions
including opening and operating an account, at no
fee. Other products on offer currently include
money market accounts and certificates of deposit.
Subject to regulatory approval, SFNB also hopes
to offer security brokerage, insurance, loans, and
other financial services. While the firm intends to
generate revenue from these services, it anticipates
a fee structure much lower than competitive
norms. Its future product plans include credit
cards, commercial accounts, and an integrated
“net worth solution” service encompassing all
financial assets and needs on one screen. In effect,
this is a '90s rollout of the Merrill Lynch Cash
Management Account of the '80s.

Network operators and banks address security at
several levels and points of interaction among the
Bank and its customers over the Internet. Critical
issues are: (1) end-to-end transaction integrity
across the Internet, and (2) protecting business
processes against intrusion. As a precaution, SFNB
regulates money outflow (as for withdrawal limits
for ATM transactions), with limits tailored to
customer needs. SFNB research shows that
customers with externally accessible passwords
and account numbers create most vulnerability.

SFNB combines several technologies to ensure the
integrity and confidentiality of-online transactions.
Netscape’s Secure Sockets Layer (SSL) secures all
data flow channels between browsers and the bank
server. SSL message integrity ensures that data
cannot be altered en route, and allows transfer of
digitally signed certificates for authentication
procedures 18. At the network level, business
processes are protected by a barrier of “filtering
routers” and “firewalls” between the external
Internet and the internal bank network. A filtering
router verifies the source and destination of each
network packet, then determines whether or not to
let the packet in. Packets which are not directed at
a specific, available service are denied access. The
firewall shields the customer service network from
Internet code and messages. Traffic is addressed
to the firewall, which routes only e-mail to the
customer service environment. Traffic through the
firewall enters a filtering router-like proxy process

33

which verifies the source and destination of each
packet. The bank monitors security carefully, and
provides FDIC insurance on accounts (normally up
to $100,000), so customers aren't worried.

Although network-based competition may erode
the value of branch networks, established banks
may be able to retain the residual value of their
knowledge and expertise, and use these assets to
retain their customer base. If so, these banks may
continue to dominate specific segments of retail
markets, even if Internet banking becomes the
dominant model in the future. However, it is
equally likely that the structure of the banking
industry, the firm’s pattern of interaction with its
customers, and the critical measures for success
will change dramatically 19.

The Future of Network Money

Scenario planning is useful for exploring
interactions among current choices and the future
environments in which those choices will have
consequences. The technique generates likely
contexts in which we can develop and evaluate
plans. SRI International adapted the technique
from its military origins to corporate planning in
the 1970s 20. Current users include transnational
firms operating in turbulent contexts, such as oil
companies, and governments such as Singapore.

Forecasting is not very useful when the future is
likely to be determined by trends that are not
simply extrapolations of the present, and events for
which there is no historical precedent 21. A
scenario is "A hypothetical sequence of events
constructed for the purpose of focusing attention
on causal processes and decision points 22." Each
scenario normally consists of a logically coherent
description of fundamentally different futures,
which explains the interactions between key
elements from the present to the end point of the
scenario. Thus, scenario planning forces us to
make our assumptions about the future explicit.
Used to identify major opportunities, threats, and
uncertainties, the technique facilitates learning at
low real and opportunity costs.

Stakeholder Identification and Involvement is
the first step. Those whose interests may be .
affected either by the plan or by its consequences
include top management, key middle managers,
customers, stockholders, suppliers, and regulators.
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We may ask stakeholders to forecast the future
environment, then use Delphi and cross-impact
techniques 23 to help structure and formalize
judgmental forecasting. These tools help sort
those key variables for which forecasts vary
around a central tendency from those for which
forecasts diverge. Continuing divergence reveals
different assumptions regarding structure in the
future, and is the ideal base for scenario building.

Building Multiple Scenarios requires special
knowledge and skills, plus cooperation between
functional specialists and external experts. The
key task is to identify those decisions which are
most sensitive to environmental factors. Figure 3
models the scenario development process. From
current decisions, alternate paths lead through
task-related factors (e.g., internal economics,
constraints to market entry, demography, political
developments, etc.) that may affect the outcome of
each decision. The next ring contains remote
forces (e.g., world economy, changes in values
and lifestyles, trade blocs, etc.) that determine the
future values and states of these forces 24

Figure 3: Four Scenario Logics

Each vector (arrow) in Figure 3 represents a
"scenario logic" allowing planners to test the
robustness of alternative strategies under varying
assumptions about an'unknown future. They
focus on the interplay between environmental
forces and decision factors 25. A scenario must
represent the few dimensions of an alternative
future critical to the decisions actually at hand.
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Selecting scenario logics (two to four are usually
enough) is next. For example, a network operator
considering a major new investment in retail
transaction technology would first identify critical
variables in its task environment. These might
include national telecommunications standards,
internal procedures governing transactions, and
relationships with potential vendors. Factors in its
remote environment include growth in personal
incomes, local and international policy governing
currency flows, user perceptions of service value,
plus performance, cost, and access to national and
regional telecommunications infrastructure.

Three scenario dimensions, each with only two
states, might economically represent the critical
institutional dimensions for this operator. Some
factors overlap, so the draft set of scenarios can be
reduced from eight to only the following four:

Figure 4: Electronic Money Scenarios

SCENARIO/ Policy

- Structure Media Channels | Regime
Free Market | Differentiated | Many Laissez-
Forces faire
Thousarid Differentiated Few Laissez-
Flowers faire
Credit Card | Standardized Many Laissez-
Redux faire
Very Visible | Standardized Few Controlling
Hand

Free Market Forces is the scenario logic which
expresses best the normative model of the
neoclassical school of economics. There are many
media types within competing payment channels,
and governments are little involved in regulating
the flow of funds through these channels.

~ Efficiency stems from fierce competition among

the various choices. While this may not be a
realistic scenario, it is a reasonable baseline.

In the Thousand Flowers scenario, the logic
pattern is similar to the computer industry in the

-1965-1980 era, or today's desktop software

industry. While the small group of competitors
dominating electronic money channels are able to
capture huge margins from their oligopoly market,
they continue to reinvest a large portion of their
profits in new functionalities, thus forming a
barrier to keep potential entrants at bay.




The Credit Card Redux scenario reprises the
basic logic of the introduction and use of credit
cards in North America, in which many operators
emerged to provide differentiated services to
specific (often local) markets. Although a single
media standard dominated the new industry, this
enabled large economies of scale in hardware and
software production, and facilitated interoperation
between card operators and merchants, but also
limited the pace of innovation in many domains.
Government played a very small role in the rapid
diffusion of this innovation throughout the society.

The Very Visible Hand logic reflects reactions by
powerful agencies to percieved threats posed by
electronic money to their revenue or control over
currency flows. To facilitate effective monitoring
and control of the growing use of e-money, these
agencies would sponsor legislation to expressly
prohibit anonymous media, capture data for tax
agencies, and filter large international transactions.
Short-term licenses would limit the number of
competitors, and ensure their cooperation with
government agencies. An important side effect is
"freezing" the business and technology model
earlier in its life cycle than in the other scenarios.

An alternate scenario building technique works
back from critical variables (such as GDP per
capita in cities or the unit cost of smart cards in the
year 2005) toward scenario logics. For any
technique, the final set of scenarios should: 26

« Embrace relatively long time frames,

e Focus on a set of related choices,

« Examine environmental trends and events,
+ Represent the full range of uncertainty,

+ Be attuned to the current environment.

Good draft scenarios illuminate the critical issues,
threats, and opportunities emerging from each
scenario, and help identify those policies which
will be the most robust in more likely outcomes.
The focus then shifts to task-level factors that may
affect the outcome of key decisions. At each step,
multiple scenarios highlight specific needs for
domain knowledge, define boundaries for analysis,
and differentiate the critical variables.

"Much computation brings triumph,
little computation brings defeat.

How much more so than with no computation at all.

By observing only this,
I can see triumph or defeat.”
Sun Tzu c. 300 BC
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Conclusions

As the world’s first Internet-based bank, Security
First Network Bank (SFNB) provides a window to
the future. Its online business model, far more
efficient than traditional banking, enabled the bank
to cut operating costs while providing superior
customer service. However, we have only a hazy
view of its long term viability. In response, global
banking firms and specialized software companies
are likely to forge strategic alliances to seek the
potential synergy between the two business types.
The three-way joint venture between Windows
Corporation, the personal finance software firm
Intuit, and Visa International is an early example.

Service firms are likely to face intense competition
from non-traditional competitors. Thus, strategic
alliances among software development firms,
Internet service providers and local banks may be .
required to defend current customer relationships.

On the technology front, we see that firms with
software development strengths have a potential
source of competitive advantage, because software
lies at the heart of both banking and networks, and
the future of electronic commerce seems likely to
require integrating a wide range of new hardware
devices into network applications. For example,
wireless terminals would provide both mobility
and instant access to financial information and
resources, while smart card readers would become
standard on every PC and public telephone.

Another key competence will be leveraging
information to enhance customer service 27. By
extension, our analysis suggests that critical
success factors for many other service firms will
be to maximize the value of customer assets and
improve service product distribution efficiency 28:
Here banks lead the way.

1. Maximizing the value of the customer asset
means the firm must understand its customer, learn
more about market segmentation and client
interests, then focus all their energy on exploiting
their relationships with customers. Networks are
ideal tools to support such objectives.

2. As cost effective design, production, and
distribution of online financial products requires
substantial organizational skills, plus competence
in software development and I.T. operations, firms
without these assets will be at a disadvantage.
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In summary, although many important factors
remain unclear, network-based electronic money
appears poised to dynamically alter global
relationships between retailers and the banking
industry. As the e-money trend materializes, the
resulting transformation in retail banking will be
as radical as those brought about by deregulation
and globalization combined. The business risk for
Asian banks, whose current investments in
network technology lag behind their global
competitors, is likely to be dramatic. Thus, Asian
network operators have an opportunity to invest in
this business, and use this investment as the basis
to form alliances with banks on favorable terms.
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1.. ABSTRACT

This paper examines the way people use information and communication technologies (ICTs) in the home. The users’
perspective changes the questions, focusing on users' activities, social and cultural values, rather than the
possibilities and supply of ICTs and organizational issues. The detailed focus is on the way consumers mix and match
forms of physical and electronic money for different kinds of payments. The use of a particular mix of forms of money
is influenced by socio-economic factors influencing access; information dimensions such as timeliness, range,
immediate record and context; and a person’s trust in the reliability of information.

2. INTRODUCTION

Studies of the use of information and communication
technologies (ICTs) in the home have focused on the
technologies, products and services being offered.
Attempts to understand demand have centered
around trying to estimate the extent of present and
future markets. Though providers of ICTs are
intensely interested in the use of ICTs, they have
studied this by asking consumers how they use a
particular product or service, rather than
understanding how a particular ICT fits into a user's
life within a particular social and cultural context.
Social scientists have been more successful in
focusing on the user and consumption. Despite this,
"relatively few empirical studies have explored
people’s everyday experiences of consumption”
(Livingstone, 1992, p. 114). These studies have
however failed to relate the social and cultural
meanings of ICTs to the questions of price and
markets which are central for service providers.

In this paper | place the residential user within his or
her social and cultural context at the center of the
analysis. | use the- conceptual and methodological
frameworks of sociology to address the central
questions of - the providers and regulators. The
conceptual framework of the study is that the
economic and non-economic aspects of social and
cultural life are interrelated. Money is a social and
cultural phenomenon which shapes and is shaped by
social relations and cultural values. This is elaborated
in Singh (1994, 1996a). This is why it is imperative for
providers and policy makers to understand the social
and cultural

shaping of ICTs, as well as the social and cultural
impact of the new technologies.
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The grounded theory approach helps discover these
interrelationships between money, technology, culture
and society. A grounded study in the manner of
Glaser and Strauss, seeks to discover “theory from
data” (Glaser and Strauss, 1967, p. 1), rather than
prove or disprove a specific hypothesis. Instead, one
begins with an area of study, and in the process of
data collection and analysis, one discovers the
questions and the key concepts. Data collection,
analysis and theory influence each other in a
“reciprocal relationship” (Strauss and Corbin, 1930, p.
23). This is to be done systematically, so that the
theory “fits” and “‘works” (Glaser, 1978, p. 4). This
approach is compatible with the focus on the user as
an “actor-in society” (Smelser and Swedberg 1994, p.
5).

In this analysis of electronic money | draw on the
broader study of the use of information and
communication technologies (ICTs) in the home
(Singh, Bow and Wale, 1996). | also refer to the study
of electronic money (Singh 1996b) that | refer to as
the Money On-line study. Both are based on open
ended interviews with 47 persons from 23 households
in Melboume and its rural hinterland between March
1995 and February 1996. The convenience sample is
over-weighted for middle and upper income Anglo-
Celtic households who own a computer, a modem
and use personal financial management programs, in
order to better study the use of a wide range of ICTs,
and particularly the use of electronic money and on-
line services. The data were analyzed with the help of
NUD-IST (Non-numerical Unstructured Data Indexing
Searching Theorizing), a computer program for the
analysis of qualitative data. This process of data
analysis is discussed in greater detail in Singh
(forthcoming ).



This paper is in two parts. In the first part (Section 3),
| elaborate the way the users’ perspective changes
the questions, categories and themes at the center of
the study of the use of ICTs. In the second part
(Section 4), | focus on the use of electronic money
and the important questions of access, information
and trust.

3. THE USERS’ PERSPECTIVE

This study adopts the users’ perspective, starting from
the questions important to users, rather than the
questions asked by providers. This changes the
questions; categories and idioms of the discussion of
ICTs. It leads to a focus on users” activities rather
than technologies; on demand rather than supply; use
rather than purchase; social pattems and cultural
meanings of ICTs rather than the characteristics of
applications or determinants of demand. The central
theme that is discovered is that from the users'
perspective, the most important aspect of new
technologies is not the increasing convergence of
ICTs. It is that ICTs enable consumers: to mix and:
match. with greater diversity, ways of working;.
shopping, studying, communicating,
playing and-paying for goods and services. Hence the
key to understanding residential demand is to
understand the reasons why users choose a.particular
mix of ICTs for different activities. in the home within:
a specified social and cultural context.

Providers: of electronic goods: and: services recognize
the value of the users' perspective for profitability and
growth. But the move to- the: users’ perspective
involves a major shift in:the:questions.that are asked:
As Dervin-(1992) points out:.

Almost all our current' research: applies: an
observer perspective. We ask users.questions:
which start from.our worlds, not theirs: What of .
the things we-can do would you like us to do?

. What of the.things. we now. offer do.you-use?...-
The: difficulty- is- that the data tell us nothing:
about humans: and what is real to them.... (p.
64).

The difficulty of the shift is. demonstrated in. the:

research on the use of ICTs in'the home (Singh,. Bow
and Wale, 1996). At the beginning of the study, we

asked users-whether they had a telephone, television'

or personal computer and where:they were located in
the house, and then progressed to questions of usage
and meaning. Even though we had started
consciously with the users’ perspective, this' line of
questioning led to-placing the ICT at the center of our
questioning and analysis. It led us to conclude that

gambling,

the telephone has influenced the way we work,
communicate with friends and family, gather
information and do our banking.

This ICT centered approach fits in well with a view of
the world where ICTs play an increasingly important
role, and one where new ICTs are likely to displace
older ICTs: This view emphasizes the convergence of
technologies and underpins many of the provider
based scenarios of the future. However, our analysis
of data about. space and ICTs showed that it was the
users’ activities that gave- meaning to both the ICTs
and the spaces in the- home: If the users’ activity was
placed at.the center, then the thrust of the questions
and possible conclusions from the data changed
visibly. ICTs were then seen as only one of the ways
people sought information about an- activity or
performed the activity within a given socio-cultural
context. In the case of shopping for instance, a
person can get information about goods and-services
from friends and family over the phone or face to
face, or leam of it through a newspaper, catalogue or
television; order it over the phone, in person or over.
Intemet; pay for it in person, by mail, fax, phone or
Intemet.

This alerts one to the three interrelated: dimensions: of
any activity, that is information, .content and
transaction. Taking the example of shopping again, it
is important not just to:ask: whether a person:will shop:
on-ine, but to ask whether a person will seek.
information about shopping-on-line, transact. for. it: on-
line, and in: the case of. information: and software,
receive it on-line: This conceptualization of an activity:
is itself an ideal type, for'it does not encompass all:

‘the particular variations.. For instance, with an activity
. like: banking, the. transaction is the: content; whereas-

with education, one can more easily separate
information about’ courses: offered” from' the actual
course and then. from the payment for the course.
The transaction element can in. - activities like:
shopping. be -further usefully distinguished into- the:
order and purchase aspect of the transaction.

It is important methodologically to distinguish. .

- between these three aspects of an activity, for

consumers have traditionally had options: to conduct
these aspects of an activity differently. It also:helps to:
point out: that the traditional way of conceptualizing
the supply of goods and services in terms of a linear
value chain does not fit the way users. approach
activities. A more useful model is one which
represents these features as intersecting. circles,
illustrating that they come together at some points but
can be conducted independently at others. The new
technologies have increased consumers’ options: to
mix and maich ways of performing different aspects’
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of an activity. Hence from the users’ perspective, the
important features of the use of ICTs is diversity
rather than convergence; a mix and match rather
than substitution.

The users' perspective alters the framework and
direction of questioning. It is like the shift of a
kaleidoscope, where the same data falls into different
pattems. However, these new frameworks and
questions have to be painstakingly discovered by
listening to consumers talk of their lives, for much of
the public debate is couched in the terms seen
important to the providers.

The difference between the users’ and providers’
perspectives is very clearly seen in the study of
electronic money and payments. Research on
payments issues has focused on the payment
instrument, the transaction mode and the way
changes in these will make for changes in the
structure of the financial organization, competition
and cooperation. Research on the use of payments
services from the providers’ perspective focuses on
whether a person uses cash, checks, plastic cards;
whether a person uses the branch, ATM or EFTPOS.
The focus on the technology and products
emphasizes the convergence of digital technologies
and leads to the view that electronic payments
instruments such as stored value cards and electronic
transactions via the telephone, Intemet and the PC
will replace physical payments instruments and
transaction modes.

The Australia New Zealand (ANZ) Banking Group’s
submission to the Financial System Inquiry
exemplifies the providers' approach, when it states
that ATMs, EFTPOS and now increasingly, telephone
and PC banking are making the old "bricks and
mortar’ bank branch networks obsolete.... Stored
Value Cards (SVCs) may over five to ten years
largely displace cash payments for frequent, low-
value transactions such as convenience purchases”
(p. 29). This view of the old being replaced by the
new is followed by an examination of the cost of
physical and electronic transactions to the bank
concluding that "It costs ANZ about six times as much
to service a withdrawal across the branch counter as
it does through an EFTPOS terminal” (p. 29).

The National Australia Bank (NAB) in its submission
to the Financial System Inquiry also charted that by
the year 2005, consumers will use EFTPOS, Stored
Value Cards (SVCs), ATMs and then the teller - in
that order - to get cash into their wallet. This
compares with the present scenario where it is ATM
first, followed by the teller and then EFTPOS. It saw a
similar migration from the teller to the bank
mainframe to put funds into the account (National
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Australia Bank, 1996). Though NAB's account of the
present and future acknowledges the continuity of
physical payments and transaction systems, its
presentation in terms of number of transactions gives
the picture of an unquestionable dominance of the
electronic within the next five to ten years.

The problem with this scenario is that it does not take
into account that the new technologies diversify ways
of payments rather than necessarily leading to
substitution. In the past, banks have failed to predict
this diversity of usage and hence the necessity of
funding both the physical and electronic distribution
networks. In the United States, it has been estimated
that the introduction of ATMs in the 1980s added $US
5 billion in operating expenses, while saving only $US
200 million in savings from reduced teller positions
(Mendonca & Nakache, 1996, p. 142). In Australia,
the increasing fees on transactions cost banks
customer good will. At the same time banks have
also failed to make the costs of payments services
transparent, for as Mair (1996) of the Reserve Bank
of Australia notes that "for the most part, banks and
others have been reluctant, or unable, to pass the full
cost of providing check payment facilities back to
consumers” (p. 11).

The providers’ perspective is important in charting the
growth of the use of new technologies. However, if
this picture is not complemented by one that places
the user and his or her activities at the center of
questioning, then it can make for costly
misjudgments. As Kyrish (1996) has documented in
her work focusing on business and media predictions
relating to videotex, online services and Intemet from
1981 to 1996, “Predictions that are based on
conceptual, nommative advantages of technology
appear most likely to fail” (p. 26). They rest on
assumptions about the take-up of technology which
are not based on an understanding of how individual
residential consumers use technology. In particular,
the judgments about cost of services by the provider
are not the same judgments made by the consumer.
As the Consumer Credit Legal Centre's submission to
the Financial System Inquiry details, for the consumer
the stored value cards may be a costly alternative to
cash with issue fees, renewal fees, transaction fees,
reload fees, monthly fees, plus transaction charges
with EFTPOS and ATMs (Consumer Credit Legal
Centre, 1996).

The question that is at the center of debates on the
payments system in the United States and Australia is
how banks can persuade consumers to move from
physical to electronic payments instruments and
transaction modes. As evidenced in a Bank
Administration Institute conference on the National
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Payments System in the United States in October
1996, the focus is on the number, volume and value
of transactions, rather than the way a person uses
money. It was recognized that providers of payments
services needed to cultivate a relationship with the
customer to retain their dominance of the $US 127
bilion payments business. Technology companies
such as Intuit and Microsoft were positioning
themselves between the banks and their customers
by satisfying customers’ need to manage information
about money (Daruvala and Stephenson 1996;
Homer 1996; Miller and Mehta 1996). It was
interesting to note that this led to questions about how
the relationship between the technology companies
and. banks should be managed, and the value of
alliances and common standards in the banking
industry. The perspective was so- dominated by the
centrality of organizational concems, that there was
no discussion as to how banks could discover ways of
better understanding customers’ payment behavior
within the social and cultural context.

The concentration on products, services, technologies
“and organizational issues continues despite the
recognition that the relationship with the customer is
the most valuable asset of a bank. As Daruvala and
Stephenson (1996) emphasized at the National
Payments System Symposium, the banks need to
move from owning the payments system to owning
‘the hearts and minds of customers”. However as
Homer (1996) observed, despite research on
customers’ perception of banks and their services,
banks have little knowledge of what their customers
want. This is despite the fact that it is the single most
important strategic move for banks that want to
successfully face the challenge from non-bank
players for dominance of the payments system.

Part of the reason for the difficulty is that research on
users’ preferences and needs is most often
proprietary research, as it is seen to be central to an
organization’s competitive edge. Therefore, the
conceptual frameworks and  methodological
underpinnings of this research are not subject to
critical review from outside the organization and the
industry. In the next section, | show how a
sociological approach to the study of electronic
money from the users’ perspective changes the
categories of discussion.

4 THE USE OF ELECTRONIC MONEY

In order to illuminate the way people use money, one
has to go beyond the banking categories of payments
instruments and transaction modes. These categories
are important for banks to assess their products and
delivery of services. However in order to understand

payments behavior, it is important not only to know
whether a person has a credit card, but whether he or

- she will use it only over the counter, or is comfortable

mailing the number, giving it over the phone, faxing it
or putting it on the Intemet. This combination of a
payments instrument and the mode of transaction |
term the form of money.

From the users’ perspective, forms of money can be
broadly grouped as physical and electronic,
depending primarily on the transaction medium used.
Physical forms of money include physical payments
instruments and physical transaction media. They
comprise cash and checks transacted person-to-
person and across the bank branch, post office
counter or mailed. Electronic forms of money are
those where the main transaction modes are
electronic and cashless and paperless payments
instruments. These include plastic cards - credit
cards, debit cards, stored value cards, smart cards;
direct debit and credit transacted physically and
electronically and the electronic versions of cash and
checks.

These categories of physical money and electronic
money are ideal types. Most forms of money lie along
the continuum. The success of particular forms of
electronic money such as obtaining cash or direct
debit via EFTPOS rests on the fact there is a
physical record and it yields physical cash. So one
has the situation that physical money like cash
exchanged between two persons may have no
record; whereas electronic money obtained from the
ATM and EFTPOS is accompanied by a physical
record and tangible cash.

Thinking in terms of the various forms of money has
two results. First, it reminds one that payments have
not always been transacted, even in the past, solely
within the banking system. Australia Post for instance
claims to be Australia’s “biggest over-the-counter
electronic bill paying and agency banking service,
handling more than 150 million transactions each
year (Australian Payments System Council, 1996).
What is different today is that it is pessible to source
both payments instruments and transaction modes in

_the non-banking sector via the use of stored value
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cards, e-cash, and the Intemet.

Second, thinking in terms of forms of money enables
one to recognize that electronic commerce has given
rise to a new form of Intemet money which uses the
Intemnet as the main transaction mode (Singh 1996¢).
However only 7 per cent of Australian households
have a PC with a modem (Australian Bureau of
Statistics, 1996). Hence the next question: What are
the outer boundaries of access?
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4.1 Access to electronic money

Socio-economic factors like income, literacy and
education are important for drawing the outer limits of
access to bank accounts, plastic cards, personal
computers and modems. The latest figures on the
public record show that:

e An estimated one tenth of Australian adults have
no bank accounts (Singh, 1992);

e Nearly a fifth (18 per cent) of Australian adults
have no credit cards (Kavanagh, 1996). A study
of the banking pattens of non-English speaking
background persons with literacy difficulties
shows that two-thirds had no electronic access.
Only 17 percent had a check account, so the rest
were wholly dependent on cash as a payment
mechanism (Singh 1992).

e Though household ownership of PCs is rising
fast, only 30 per cent of households have PCs
and only seven per cent have modems
(Australian Bureau of Statistics, 1996).

e Poor access to bank branches and ATMs is also
a limiting factor in some rural areas. The Money
On-line study shows this pushes people more to
the use of EFTPOS and checks. Checks cashed
at grocery stores or service outlets continue to be
an important method of obtaining cash.

These socio-economic factors help explain some of
the limiting factors of access. They are however less
useful for understanding how people with access, use
physical and electronic forms of money. This leads to
the next question: What makes a person with access,
pay with one form of money rather than another?

4.2 Information and payments

The Money On-line study shows that among middle
and high income Anglo-Celtic Australian households,
different forms of money are used for different kinds
of payments. For instance:

e Cash obtained from the branch or the ATM and
direct debit via EFTPOS are used with grocery
payments. Unlike the United States, credit cards
are not generally used for there is a strong
cultural norm against buying food on credit.
Checks are used when a person has no cash or
EFTPOS is not available;

o Checks and cash across the counter are the most
popular way of paying for bills;
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e Physical cash is most often the only acceptable
form of money for both the merchant and the
consumer, for incidental expenditure such as
parking or buying items of small value. It is also
the form of money most associated with
gambling in Australia as there is a regulatory
prohibition against the provision of credit for
gambling and the situation of ATMs and
EFTPOS outlets near gaming venues and
casinos;

e Direct debit via a standing instruction with a
financial institution is used most often for periodic
payments such as the mortgage. Unlike much of
Europe, it is not a preferred way of paying for
other bilis;

e Checks and plastic cards across the counter or
EFTPOS direct are used for tax deductible
expenditure;

o The credit card, where possible, is the preferred
way of paying for large items of discretionary
expenditure;

¢ Intemet plastic, that is credit cards used over the
Intemet, is at times used for paying for books,
CDs and software ordered over the Intemet.

One of the important reasons for the congruence
between forms of money and kinds of payments is
that there is a match between the dimensions of
information yielded by forms of money and the
information required by different kinds of payments. -
The important dimensions of information for forms of
money and payments are those that relate to time,
range, immediate record and context. The questions
behind these information dimensions are: Is it
immediate information or deferred information? Is the
information on money spent or also money still in
hand or in the account? Is the immediate record
evidential, discretionary, or is there no record at all?
Is the transaction context personal or impersonal,
physical or virtual?

Cash obtained from branches and paid in a person-
to-person transaction, gives immediate information
about money spent or received and money in hand
or still in the account. It can yield a discretionary
record in that one can ask for a receipt, but if one
does not want a record, a cash transaction is the most
untraceable of all transactions. Cash received via the
ATM and EFTPOS is different from cash in a person-
to-person transaction in its range of information,

record and context. Most often an ATM or EFTPOS
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transaction automatically generates a receipt. With
ATMs, there is immediate information about money
in hand and money still in the account, but the
personal transaction element is missing. EFTPOS is
similar to getting cash from the branch in that there is

a person across the counter, but unlike the ATM it -

does not give information about money still in the
account. This is one of the reasons that people who
are uncertain about the sufficiency of funds hesitate
touse EFTPOS.

The information yielded by various kinds of cash
matches the information required for grocery
shopping, incidental purchases and gambling. With
grocery money, often the most immediate need is to
know how much you have spent, and how much is
left. This information is particularly important if the
person is operating within a very tight budget or
needs to control the flow of money. For most persons,
there is no need to account for this money to” an
outside party. However the attraction of EFTPOS is
that it offers a record of expenditure for budgeting
purposes and for monitoring the flow of money from
joint marital accounts. Similarly for incidental
purchases, where the amount of money involved in
each transaction is seen as inconsequential, there is
not the same need to keep record. Gambling money
is different in that most often it does not come from a
specific budget, but is seen as part of household
shopping or incidental expenses . Hence there is at
times a need not to know how much has been spent
on gambling (Singh 1996b).

Checks differ from cash in that with a check you do
not immediately get informed by the bank about the
money still in the account. But with a check payment,
there is a belief that you can prove to the authorities
or the recipient, that you did send the check and if it is
cashed, track it down in your statement.

The credit card transacted across the counter, also
has the immediate evidential aspect to the record.
However, there is an implicit hierarchy among the
forms of money as to which form is seeg as more
evidential, with the check ranking first, followed by the
credit card and then by EFTPOS. It is this greater
authority for a check record that makes it popular for
paying bills.

Direct debit or credit via the bank differs from checks
in that it does not give immediate information about
the money spent. That is why direct credit is more
often used for regular periodic payments to the bark,
where the amount of money spent is known and
certainty of payment is required.
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Few electronic forms of money have replicated the
kind of information available from physical forms of
money. This helps explain why cash remains the
"most convenient and popular form of payment” for
everyday, low value transactions (Australian
Payments System Council, 1995) and why the check
is the most popular form of retail non-cash payment
in terms of value and volume. In 1995, the volume of
checks was 38 per cent, exceeding that of credit
cards (10 per cent), EFTPOS (13 per cent), ATMs (17
per cent), direct entry credit (18 per cent) and direct
entry debit (4 per cent). In terms of value, checks
accounted for 35 per cent, compared with retail low
value electronic funds transfer at 2 per cent (Mackrell
1996).

4.3 Internet Money

A focus on information dimensions shows the
distinctiveness of Intemet money, that is e-cash,
electronic checks and plastic cards transacted over
the Internet. It differs from most earier forms of
money in that it is both impersonal and virtual (Singh
1996¢). It is impersonal as there is no identifiable
person at the other end of the transaction as with
physical cash, check and plastic or with EFTPOS
direct. It is virtual as it is not associated with a
physical payments instrument like cash and checks,
nor does it result in physical cash as with ATM or
EFTPOS withdrawals. Internet money also does not
automatically generate an immediate physical record
which is evidential in nature.

The closest approximation to Internet money is using
the plastic card over the phone or fax. But the phone
and fax are less impersonal and virtual than the
Intemet, for with the phone and fax, the potential for
personal interaction and a physical record of
transaction, is greater. In other respects, Intemnet
money gives the same kind of information as its
physical counterparts. It gives immediate information
about money spent or received. E-cash like “real” -
cash will also tell you how much money there remains
in the account. It is hard to say how evidential would
be the record generated by the Internet.

Intemet money is as yet not generally used in
households that have Intemet. In the Money On-line
study, 13 of the 23 households had modems and
Internet users. Fourteen persons from 11 households
spoke of whether they have bought or would buy on-
line goods and services and whether they would pay
for them on-line. They split neatly in the middie with
seven persons saying they have or would pay with
Intemet money and seven saying they would not. The
seven who said they would were all men. Of these,
five of them had already used Intemet money for
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purchasing books, magazine subscriptions, CDs,
software and information services from the United
States. Two used debit cards and three used credit
cards on the Intemet to pay for the goods.

The gender dimensions got muddied when one
looked at the seven who said they would not
purchase on the Intemet, as there were three men
and four women 'in this group. Age was not a
determining factor in the -usage or non-usage of
Intemet money, as the ages in each group ranged
from the 20s to the 50s. All of them were from
medium to high income households, as neither of the
two households with an income below $30,000 had
access to the Intemet at home.

Though the lower cost of on-line payments are at the
center of industry discussion, persons do not give this
as a reason for going on-line with their payments. The

reasons mentioned by the users are convenience,

speed and the ability to track the different phases of
their transaction - for instance whether the CDs are
out of stock and there is going to be a delay; whether
they have been posted or not. The users also mention
they are not worried about the lack of security, as
physical systems are perhaps more insecure. This
contrasts with those who do not use Intemet money,
for they are primarily worried about the security of
their transaction and the privacy of information.

These concems are at times connected to their
discomfort with the virtual and impersonal context of
Intemet transactions, which to a lesser extent also
prevent some of them from transacting with a credit
card over the phone or fax.

The next step in trying to understand payments
decisions and behavior is to ask: What makes a
person with access, choose one form of money from
a range of possibilities for a particular kind of
payment? This question directs one’s attention to the
issues of trust.

4.4 Forms of Money and Trust

The Money On-line study shows that people mix and
match forms of money so that, within the boundaries
of access, particular forms of money are used for
specific kinds of payments. Information dimensions
explain why a person would use Intemet money to
buy CDs and books from overseas, cash or EFTPOS
for groceries and pay utility bills by check at the bank
branch. The quality of this mix however varies for
different households and for persons within the
household despite similarities in income, education
and computer expertise. Access and information
dimensions do not explain why one computer expert
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feels comfortable using Intemet money to buy books
and software, whereas another person of the same
socio-economic status may order on-line but will not
pay on-line? What is it that makes the first person
trust Intemet money while the second will not?

As Samarajiva (forthcoming) notes, “Little is known
about how to create a trust-conducive environment
based on interactive media systems” (p. 11). The
vitual and impersonal nature of the Intemet
transaction heightens the issue of security. This has
led to voluminous discussion of the technological and
legal undempinnings of a secure payments
environment. These are necessary conditions, but in
themselves are not sufficient conditions for usage, for
transactions not only have to be secure but to be
trusted to be secure.

Banks have been persuading customers to deposit in
ATMSs, but without much success. In Australia, the
estimates are that only one or two percent of deposits
are made through ATMs, while in the United States,
even with the new generation ATMs, the figure is said
to be five per cent (Allard, 1996).

David Bollier reporting on the Aspen Institute
Roundtable on Information Technology, notes:

It may be conceptually useful to distinguish
between issues of “hard trust,” which involve
authenticity, —encryption, and security in
transactions, and issues of “soft trust,” which
involve human psychology, brand loyalty, and
user-friendliness ... it is important to see that
the problems of engendering trust are not
simply technical in nature.... Trust is also a
matter of making psychological, sociological,
and institutional adjustments” (1996, p. 21).

This trust can take a long time and may need a
variety of “warranting structures”. However some of
the factors that help build this trust are the speed with
which orders are filled; being able to accurately
account for the transaction if need be; a willingness
by the seller to rectify erors; voice contact at the
order taking stage; and lower prices (Bollier, 1996).
These are important supply side criteria and
contribute to the user feeling in control of the
transaction.

Analysis of the Money On-line data indicates that
from the users’ perspective, it is this ability to control
the transaction that makes a person more willing to
trust and use a form of money. Trust and control are
intertwined, for trust in the system leads to a sense of
being in control, and being in control leads to a feeling
of trust. The Money On-line study shows that a
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person's sense of control comes from the presence of
at least one of the following factors:

e A physical payments instrument and/or record of
payment;

e A personalized transaction context;

o Ability to track and substantiate a transaction;
o Ensure his or her desired level of privacy;

o Favorable experience of the form of money;

* Knowledge of the service provider and/or the
recipient.

The importance of each of these factors has much to
do with the culture of banking and psychological
factors. This is as true of Intemet money as it is for
the use of direct debit via EFTPOS or depositing
through the ATMs.

5. CONCLUSION

The users’ perspective shows that in order to
understand payment behavior, one needs to focus on
the questions of access, information and trust. These
factors influence the way residential consumers use a
mix of physical and electronic forms of money to
make different kinds of payments. Access,
information and trust mark different boundaries of
use. Socio-economic factors such as literacy,
income, geographic location limit access to physical
and electronic forms of money.

Given access, information is the most important
factor in the choice of forms of money for particular
kinds of payments. This is because forms of money
yield information which differs in timeliness, range,
record and context. At the same time different kinds
of payments, such as housekeeping and business
expenditure require a different kinds of information.
The selection of one form of money over other
possible forms for the same kind of payment is
influenced by a person’s evaluation of the reliability of
information and whether he or she is able to trust the
information.

Access, information and trust help explain the
continued popularity of traditional forms of money
and the gradual nature of change despite banks’
emphasis on electronic forms of money. They also
help explain why technology firms such as Intuit and
Microsoft which have focused on giving consumers
control of information about money, have emerged as
powerful competitors for banks' payments business.
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This study shows the important strategic question for
a payment provider is: How does it deliver payment
services that answer customers' need for access,
relevant information and trustworthy forms of money?
It is this question which needs to be at the center of
strategy for payments providers.
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Impact of Teletext Technology on Emerging Stock Markets
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Abstract

This paper discusses the technical aspects of a cost effective Information dissemination system for the emerging
markets and its impact on shaping the future of these markets.

Introduction

Fair & free markets for developing economies are a
must. With increasing globalization, the emerging
markets have now become important investment
prospects for fund managers through out the world.

It has also become very important for the stock
exchanges and other financial institutions of these
emerging economies to allow their information to
be available freely and easily to investors in the
local market, and to fund managers anywhere in the
world.

Availability of such timely and reliable information
introduces an element of transparency, increases the
investor base, their confidence, and sets the pace
for the sustainable development of the economy.

It is essential, that the setup and operating costs for
dissemination of information far and wide, should
not be high. Also the technology be user friendly
and powerful enough to reliably carry on-line
services.

Teletext, a point-to-multi-point data dissemination
system provides an effective and low cost means of
distributing on-line information. This information
can be viewed on televisions (and can be
downloaded on computers) using existing
television network.

Because this digital data is encoded in video, it
becomes an integral part of the television signal
and therefore, can be transmitted everywhere the
television signal reaches, without interfering with
the existing transmission. No separate TV channel
or satellite time is required, a huge saving on the
capital investment on setting-up a broadcast
station.

The first Teletext based on-line information
dissemination Network, in-operation for over a year
now, in Karachi and Lahore, was locally designed,
developed and implemented. The transmission
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carries real time stock market quotes, currency
rates, local & global weather, Reuters financial
information service and other educational & public
service information.

At the receiving end, users are provided with locally
developed & manufactured Teletext decoders that
display the information on televisions, and also
allows data-download on computers. Each Teletext
Decoder (and every Service) is individ-ually
addressable and can be switched on or off from the
broadcast station. Windows and DOS based
software have also been developed by various
software houses to perform analysis on the real-
time data being received from the service.

The project has filled the gap for a low cost, user
friendly, real-time data dissemination medium and
now is being widely used within Pakistan. Such
information systems can also be of help to other
developing economies.

The paper discusses technical aspects of

. How the on-line information is gathered using
WAN:S,

Subscription management and accounting,
Broadcast using Teletext technology,
Receiving information at the user end
Information display on TV and,

Download on-line on computers and software
tools

The author also shares his experiences of

. How the project was initiated and materialized

. How the project gained acceptance and
popularity

. Technical and financial feasibility for Stock
Exchanges & broadcasters.

. Response of the Stock market investors, how
it has effected their business.

. Role of Stock Exchanges, Technology
companies, Broadcasters and government for
such projects in emerging markets.
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. Comparison with internet technology

. Future prospects for such technologies in the
development of capital markets in emerging
economies.

Teletext - an overview

The data to be distributed is encoded in video. It is

carried along with the standard television signal

using the unused Vertical Blanking Interval (VBI).

This data can be received anywhere within the

signal range. VBI is a standard part of the television

signal but normally carries no information.

At each receiving site, using Teletext Decoder, this
data is extracted from the television signal, decoded,
and displayed on standard televisions. The data
transmission is uni-directional.

Advantages from Teletext systems

Low Cost : A major attraction of the Teletext
medium is that it is “free” (or at least already paid
for). No new broadcasting station or transmitting
power is required, even as the number of receiving
sites increases.

A typical teletext broadcast system of 1000 users
costs one-tenth of a server based market
information system for stock exchanges.

Reach : Teletext is capable of reaching essentially
100% of businesses and households “over the air”,
in the broadcasting station coverage area. In
addition it can also be made available via cable
television and virtually everywhere by a TV
channel on satellite. :

Capacity and Data Integrity
point-to-multi-point data dissemination system. It
is a high speed transmission medium with the
capability to simultaneously deliver data to an
unlimited number of reception sites located
anywhere in a given region. Effective data transfer
rate of 256 Kbps can be achieved. Error handling is
also incorporated.

On-line & Real Time : Teletext data broadcast
can be viewed in real time on televisions,
computers and display boards. Thus, immediate
update of Information in a wide area is made
possible by Teletext, 24 hours a day.

Easy to Operate : Use of Teletext service is
simple and does not require any training. A person
who can operate a TV remote control can easily
operate Teletext service.

: Teletext is a
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Download onr computers A major
development in the Teletext systems is the interface
with personal computers. The same information
can be simultaneously displayed on TV 'screen as
well as on computer. Utilizing the power of PC,
information can be stored and retrieved whenever
required. Several analysis tools & off-the-shelf
software are also available for different platforms to
store, retrieve and process the information being
received, in real time.
Interface with Electronic Display Boards
Teletext decoders can also interface with indoor
and outdoor information display boards. This
facilitates display of market indicators and trading
information in public places. The technology
allows simultaneous update of several display
boards with on-line information.

Teletext Applications :

» Financial - real time share prices, traded
options, currencies, bonds and commodities,
market commentaries, company reports etc.

* News - including World and regional News

Headlines etc.

On-line Data Broadcast

Weather - including both local and global.

Roads - including roadflashes.

Flights information

Sports - live scores & updates, racing results,

tips etc.

» Holidays & Travel - flight and info, special and
early booking offers, bargains of the day,
tourism development etc.

» Entertainment - including cinemas, music,
astrology, fun and games, kids, computer
games etc.

* Miscellaneous - including regional guides, teen
magazine, environment, home and leisure,
family finance, whats'on, jobs/advice &
much more.

Data Gathering Network for
System

Teletext

Data gathering network is important and crucial
part of a Teletext system. Based on high speed data
links, the network facilitates gathering on-line
information from different sources. To ensure
reliability and integrity of information, the network
must be rugged and provide high performance.
Wavetech has designed a complete Wide Area
Network to collect information from different
sources, including Stock Exchanges, Banks,
Brokerage Firms, News Agencies etc. The network
acts as the backbone for the Teletext system.

Based on the existing communications
infrastructure of the country, the network design is
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modular and different segments can be connected
using different mediums. For the designed WAN,
following mediums are used

Normal dialup digital telephone lines
Dedicated telephone links

X.25 Public Data Network

VSAT, ISDN, leased line options also exist.

Database Management & Processing

The data gathered from different sources is stored
and processed, while being send ‘On-Air’. To
utilize the bandwidth of the Teletext effectively,
data is processed to form value-added information
which is easy to understand. Data stored in
relational database, includes currency rates, Stock
Exchanges' information, market indicators, other
financial information etc. Specially developed
application software manages the database. Off-Line
‘Teletext Data Entry Terminals’ .are also provided
for manually entering the information such as
weather, sports updates etc. To manage Off-Line
and On Line services simultaneously schedulers are
provided which take care of the timely update of all
the services.

Teletext Broadcasting System

The processed digital data is sent to the television
transmitting station via data links and is inserted in
the video signal for transmission. The data can be
inserted in either a few or all of the 18 VBI lines of
the video signal A typical system can store and
transmit 1000 pages of information (one TV screen
is termed as one page). This operation is

. completely automated and is performed by a pre-
" configured Teletext head-end server. Effective data

transfer rate of 256 Kbps can be achieved.
Teletext Reception

Information can be received using  Teletext
Decoders for the reception of Normal and Encrypted
Teletext Service. These decoders provide standard
TV signal output for TV sets, VCRs etc. Special
teletext decoders, in addition to TV outputs, also
have serial port interface for computers, to provide
data for various financial software packages. These
decoders are operated through remote control and
can also be controlled from PC.

Teletext Software - Analysis tools for
financial services

DOS and Windows based Stock Market Information
and portfolio management software (single &
multi-user) for Teletext are available for IBM PC
compatibles. Also available are, Teletext based
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decision support systems for investors and funds.
managers, on-line bids & offers etc.

These software that interface with Teletext decoders,
provide on-line market information, analysis,
information on market leaders, top gainers & losers
and tools for portfolio management. Complete
price movements, summarized reports, queries with
option for making hard copies of all the reports.
These software also provide graphical analysis,
allows setting of alarm conditions for different price
levels, export of data in different formats such as
Database, Excel, Lotus Worksheet and Text file.

Subscription Management system

The Teletext System also offers features for
operation of ‘Encryption based services’. Each
service can be restricted to authorized users only.
Such type of option is very useful, when a value
added service is offered on some premium charge.
To facilitate such a service, the decoders are
individually addressable. It can be remotely
programmed from the Teletext Control Center to
receive a defined number of services.

Subscription  management  system  provides
complete control and reporting for managing
subscription accounts for the various services
operating on the Teletext System. This feature of
the Teletext service provides an option to generate
revenues from Subscription Based Services. The
system can operate multiple subscription based
services.

SIS - A Teletext
Operated in Pakistan

Service, Setup &

In Pakistan Wavetech operates a 24 hrs Teletext
service by the name of SIS - Shalimar Information
Service. The service is- being telecast via Shalimar
Television Network (STN), a private television
network, in parallel with its normal transmission.
It is available in Karachi and Lahore, the major
cities of Pakistan.

SIS carries a variety of on-line and off-line value
added services. On-line services include trading data
of Stock Exchanges of Pakistan, Reuters financial
information services and flight information. Off-
line services that are updated on a regular basis
include financial analyses, sports updates, weather
reports, social & cultural events, TV program
schedules, etc.

The Stock Exchange section on SIS comprises of
On-line trading information, market indicators, End
of day reports, detail quotes for all the companies,
Announcements, Renunciations & Payments
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Aruitoxt provided by Eic:

schedule, Book Closure Dates, Board Meetings, etc.
A comprehensive Financial Analysis section is also
available for investors to make better investment
decisions.

How Teletext Project was initiated

The services & products development center at
Wavetech works for finding new technology
applications. They are in close contact with
businessmen, economists, local government, stock
exchanges, brokerage houses, banks, investors and
frequently conduct formal & informal surveys.
Members of this team explore on internet, they
attends seminars, trade shows and subscribe to
several technology magazines. They understand that
a technology which is IN in a particular society
may not be THE technology for another society.
Some customization, tailoring, and sometimes a
totally different solution may be the answer.

Teletext Technology was the right selection for data
dissemination in Pakistan, a typical example of a
developing economy with increasing interest from
foreign investors in form of portfolio investment
and direct investment. The technology caters for the
needs of foreign investors, their local
representatives and the local investors.

The requirements analysis of the complete system
was conducted by a team represented by Financial
market experts from the Karachi Stock Exchange
and technologists from Wavetech.

A project feasibility was submitted to the Stock
Exchanges and the Broadcaster. It was evaluated and
approved. The development and integration was
done by Wavetech.

How the project materialized,
acceptance and popularity

gained

To disseminate the Stock Market & financial
Information by Teletext, three institutions must
play their part

1. Stock Exchange & financial institutions
2. Broadcaster
3. Technology company

In Pakistan's case Wavetech as the technology
company designed, developed and implemented the
concept for the stock exchanges & financial
institutions of Pakistan. Now a comprehensive
system is available for other stock exchanges and
broadcasters.

This dissemination of financial information by
Teletext has benefits for all three organizations plus
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the information recipients, major benefit being the
very low setup and operation cost. ’

Advantages for Stock Exchanges

*  Far & wide dissemination of on-line - trading
information at a low cost

*  Increased transparency

* Increase in investor base

* Increase in liquidity

*  Easy availability of reliable - information to
investors

*  Revenues from service subscriptions

Advantages for Broadcaster

*  Added service on the existing channel without
additional cost

e News, Program Schedule, Advertising,
Weather, business, hotel information and other
value added free and subscription based services
for clients

*  Revenues from data broadcast

Advantages for Teletext Operator

* Revenues from Subscription - management
*  Advertising

Advantages for Viewers

* 24 hrs Text
information bank.

* Investment guidelines

*  On-line stock market information, currency

channel carrying on-line

rates, breaking financial news and
announcements

* [Easy to view on TV & download available on
computers.

Advantages to the Economy

* Increased Investment as liquidity, transparency
and investor base increases.

* Increase in Growth rate as the market develops

*  Increased awareness among the public.

Response of Stock Investors

Teletext service has seen wide acceptance from the
Investors. Now an investor can see his transaction
being executed on the floor of Stock Exchange, he
can make better at-the-moment decisions, plus he
can analyze the market trends remotely. Teletext
has increased overall investments-literacy and
confidence of investors.

People are becoming aware of maintaining there
own portfolios and are making more transactions as
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the on-line information is available to them.
General satisfaction level of the users is good.

Almost 55% of the present service users are
computer literate and use various software tools.
Others watch Teletext service on Televisions. 25%
uses both television and computer. According to
one investor, he has recovered his investment in
Teletext decoder within a month.

Role of various institutions in setting up
of a Teletext Service are as follows;

Stock Exchanges : Provide
information for the Teletext system

Trading

Television Broadcaster : Provide assistance
in commissioning of equipment at broadcast station
and aid in marketing the service.

Teletext Operator : Carry out the technical
setup requirements and operate the service, plus
effectively market the service. Also reliably install
and maintain the receiving sites.

Governments : Act as a catalyst in formation
of such an alliance and provide legal framework and
support to such operation.
Teletext and Internet for
mass data distribution

- Suitability

For internet technology, user must be computer
literate and afford a computer which runs Windows
and Internet client software. This is essentially true
for USA, Japan and some parts of Europe, and
these are the regions which have almost 85% of all
the computers and internet users of the world.

In the emerging markets and developing economies,
computer literacy is very low and per capita income
of these economies depicts inability to own a
computer. Since a TV is ranked much higher than
computer in the list of necessities anywhere also
because of its user friendly nature, it is much easier
for people to view information services on
Televisions.

Teletext can disseminates information to a city or a
country of tens of million of people
simultaneously. Infrastructure cost for serving so
many clients through internet exceeds many folds,
whereas, the cost of providing the same
information through Teletext considerably decreases
with the increase of receiving sites.

For example, in Pakistan, the rate for internet
connectivity is around $3 per hour. A stock
investor who needs information for 5 hours daily
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would end up paying approximately $330 per
month, this is atleast 10 times higher than
monthly cost of Teletext service. At the service
provider end, the cost varies directly for increased
internet clients since more infrastructure is required
in terms of servers, telephone lines and processing
power. Also the service performance is inversely
related to number of clients on an internet server.

For Teletext systems, data is broadcasted and no
costs are added with increasing numbers of clients.

This does not mean that these economies should
not invest into Internet services. Teletext
complements Internet applications and is suitable
for wide dissemination of data simultaneously.

Future prospects for such technologies in

developing economies : Conclusion
Teletext based on-line financial information
dissemination system has been tested out

extensively in Pakistan and in other parts of the
world. It has proved to be effective and efficient
mode for stock market data dissemination. It is
being used in America and some of the European
countries as well. But it has not catched on in these
countries because of three main reasons;

*  Developed Communications Infrastru-cture
exists in these regions

*  Higher degree of Computer literacy has opened
other options of data communications.

* Already developed markets can afford higher
cost solutions.

The need of developing economies and emerging
markets is that technology advancement should be
planned and implemented in phases that are
sustainable and financially bearable for these
countries. The users must be able to avail full
advantage from the information system on a user
friendly medium at an affordable price. This
situation holds true for the Emerging Asian
Markets, Central Asian republics, Latin American
Markets, Africa and Eastern European Block.

The cost of internet connectivity is still high for
users in these regions and computer literacy still
not so common. Teletext offers low cost data
broadcast, for televisions and computers,
unmatched by any other data broadcast system.
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TELEMEDICINE: HOPES, REALITY AND THE IMPACT ON TELECOMMUNICATIONS

John Erbetta
Oxfordshire, England

1. ABSTRACT

Telemedicine (the interaction of telecommunications, computing and medicine) could have
significant impact on health care. Whilst hopes are high that telemedicine can make a major
contribution to the provision of universal healthcare (and reduce the cost of that provision),
these hopes are tempered by a reality that large scale deployment faces many issues outside
the bounds of the technologies. However successful application of telemedicine will have a
dependence on the provision of appropriate telecommunication services.

2. BACKGROUND
2.1 DEFINITION OF TELEMEDICINE

Telemedicine has been defined (1) as "any system of
medical care in which a doctor and his patient are at
different locations". Practically, the technology ranges
from video links to telesurgery (the concept of remote

surgery).

Telemedicine has two principal objectives:

¢ To allow patients living in remote, isolated or rural
locations (not necessarily in the countryside) equity of
access to healthcare.

¢ To optimise the efficient and effective use of medical
staff and resources in managing patients who may
otherwise not have ready or easy access to services.

2.2 DRIVERS FdR TELEMEDICINE

In the last 50 years health care has changed dramatically
and the following 3 factors perhaps represent the
dominant issues of today:

¢ Complexity of medicine means that expert advice is
more frequently needed.

¢ There is an expectation of a universal level of
healthcare.

¢ Budgets for health care provision are constantly rising
(yet not satisfying demand) so any approach that has
the potential to reduce costs is of interest.

51

-Maintenance Organisations

The main feature contributing to complexity is the range
of treatments available, which depend on a precise
diagnosis of the condition.  Diagnostic tools and
treatments are constantly changing. It has been estimated
that an effective doctor needs 2 million pieces of
information, most of which are being constantly updated.

The consequences of the ‘global village' mean that
'fashions' for treatment change with extreme rapidity and
traditional medical expertise has an overlay of innovation
where the number of experts may be low. Telemedicine
offers the opportunity for those few experts to
disseminate specific advice to local practitioners. In
particular it offers opportunities for 'internationalisation'
of health care (2)

All countries with a developed health care system,
whether nationalised or not, see an increasing proportion
of GNP devoted to health care. The result is that a crisis
is being created in the health services. In the USA, for
example, health care costs have steadily risen; from under
6% of GDP to over 12% of GDP over a 30 year period
(an average increase of over 3% year on year).

Recent crises, as a result of this growth, have occurred for
those funding healthcare. In the USA, concerns led to a
dramatic decrease in the market value of the Health
(which cover 20% of
Americans) (3). In the UK (with a largely publicly
funded health service) major issues have arisen over
funding, especially of health service pay.
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3. HOPES.
3.1 EQUALITY OF HEALTH CARE ACCESS

Moderm healthcare is structured at a number of levels but
'specialist’ care is usually focused on a 'general' hospital
where a wide range of specialities are centred. This
currently requires a critical mass (in terms of specialities)
to provide adequate cover. With increasing globalisation
the expectations are that similar levels of health care can
be delivered throughout the developed world as well as
the major centres of lesser developed regions.

In developed economies the practicalities of accessing the
less common specialities from the remoter regions can be
difficult and even when available, visits to specialist units
are time consuming and difficult for the patients.
Telemedicine offers the possibility that preliminary
consultations, at least, could be conducted across a
communications link. Longer term, the benefits could be
that large central hospitals could be replaced by
'distributed’ hospitals, smaller compact units with
communications links to 'core' facilities in other units.
Lathrop (4), in a study of US hospitals, concluded that
many benefits could be achieved through reduction in
hospital size.  His considerations focused on the
management of hospitalised patients and telemedicine
could make size reduction viable.

However other parts of the world may offer greater
potential for developing new approaches using advanced
technology (which need not equate to high cost). Indeed
such an approach is likely to be more beneficial in remote
regions when, for example, in some Pacific Island states
tertiary care may be well over 1,000 miles distant (and in
a different country!).

3.2 INCREASED EFFECTIVENESS

In 1993 the management consultants Arthur D Little
concluded that telecommunications information
applications could reduce the USA ‘health care bill by $36
billion.

Management theory (5) suggests that progress is achieved
in a series of waves, advances are incremental up to a
certain point and then, beyond that point, decline sets in.
Further progress has to be through a 'leap' with a
breakthrough.

Health services, in most developed countries, are
struggling as organisations and telemedicine could
provide that breakthrough. This is not to suggest that
technical breakthroughs are not being made at an
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increasing rate, rather that the burden of cost, as a
proportion of GDP, is beginning to become
unsustainable.

The current state of development of telemedicine has
progressed from the initial ‘naive enthusiasm’ to a
‘somewhat hopeful’ stage! The challenge is to move past
these phases into practical demonstrations of increased
effectiveness!  Only wider application will allow
evaluation of financial benefits, when pilot scheme are
exposed to a harsher world.

The new wave is likely to be global in its implication. A
hospital in the USA (6) is linked to a centre in Saudi
Arabia to provide specialised diagnostic facilities - two
thirds of the way round the world! For applications in the
Pacific Islands significant distances also apply.
Telemedicine is exceptionally suited to this task.

4. REALITIES
4.1 PRACTICAL UTILISATION

In the UK some ambulance crews have been linked to
hospital Accident and Emergency Units, providing advice
to the ambulance crews and giving hospitals advanced
warning of the condition of patients. In the USA the
Colorado State Division of Corrections is evaluating the
use of telemedicine to provide secure healthcare in
prisons (7). However virtually all applications have been
in the form of ‘pilots’ and, whilst demonstrating the use
of telemedicine, are difficult to evaluate from both
clinical and financial perspectives.

4.2 RECOGNITION OF NEED

Patients benefit, through the provision of facilities using
computer based technology, from remote access to
specialist doctors. The G-7 Global Healthcare
Applications Project set up at the Brussels G-7
Conference in February 1995 identified six sub-projects,
one of which (Sub-project 4) is aimed at providing
emergency medical services, regardless of location and
delivering a 24 hour, multi-lingual service.

The Organisation for Economic Co-operation and

Development provides assistance for developing
economies through the Development Assistance
Committee. In telecommunications both technical and

financial assistance are provided with "target countries
having an approximate per-capita GNP of less than
$1,300. Moreover the focus of this aid is placed on basic
human needs, areas such as medicine and education,
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which have low profitability yet are indispensable to
human life. ....emphasis is put on the relatively poor
nations and especially rural areas" (8)

The World Bank, in reporting on health care in
developing countries made recommendations which can
be paraphrased as:

¢ Improve basic living conditions and understanding of
health issues

¢ Redirect 40% of current health expenditures to public
health and essential clinical services - this should
reduce the burden of disease in developing countries
by 40% - averting 9 million infant deaths

¢ Increase private sector investment in health

A year later in reviewing the needs of Africa the bank set
out a similar 3 point plan:

¢ Improve conditions and education

¢ Make a basic package of cost effective-health services
available to Africans near to where they live through
health centres and first referral hospitals

¢ Progressively move away from less cost effective
interventions (largely provided through tertiary
facilities) to a basic package

The deployment of innovative technology can involve
not only market forces but also be politically driven!
Political lobbying, whether overt, covert or even
displaying self interest can make a significant impact!

4.3 ECONOMIC CONSIDERATION

The economics of telemedicine are difficult to quantify.
In the first place the cost of telemedical practice is
difficult to estimate whilst still in a developmental stage.
The costs are related to the provision of equipment which
may be a ‘one-off and staff utilisation requires
apportionment between staffing costs and development
costs.

The cost, at a national level, of providing health care can
be identified as:

¢ Direct costs i.e. cost of hospital services

¢ Economic loss i.e. working days lost to business or
lost productivity

- o Indirect costs - travel to hospital by patient and family
etc.

Normally only the first factor is considered but
recognition of the second two factors is beginning to
emerge.

The need to identify the ways in which prices are used
within a 'near monopoly', as nationalised health services
are, is complex and reflects similar issues to transfer
pricing in multinational organisations.

4.4 APPROPRIATE TECHNOLOGY

The use of 'appropriate technology' is likely to become a
more significant issue in the future. Until recognised
standards emerge (that have widespread acceptance) there
is a danger that each system will be tailored to specific
needs. However successful implementation is likely to
arise if equipment is 'tuned' to requirements. This is
especially valid if consideration is given to the different
needs between developed and developing economies.
One example is the debate on transmission bandwidth;
should it be over a voice line, or a higher speed, or in one
of the many data packeting (e.g. ATM) options? This
needs determination of what information is essential; how
should it be sent, how much detail is required etc. The
clinician's response is that it will vary according to the
type of case being considered. Effective implementation
requires as much commonality as possible.

4.5 ORGANISATIONAL FACTORS

~ Despite the high hopes expressed by many at the fringes,
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the reality is that many hurdles, unrelated to technical
issues, need to be overcome before extensive penetration
of the technology can be expected. In developed
countries, the issue of who is ultimately responsible for
the patients (especially when success is not achieved)
promises to cause long-term debate, from professional,
legal and insurance viewpoints. In developing
economies, issues of funding and infrastructure dominate,
associated with the requirement to prioritise need.

It should also be recognised that telemedicine cuts across
organisational structures, lines of responsibility and
budgets. The impact of large scale deployment would
result in significant organisational changes within a
professional  organisation used to  autonomous
responsibility. Perfecting the technology and
determining the operational structures needed is only a
start.
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5. IMPACT ON TELECOMMUNICATIONS
5.1 TECHNOLOGICAL CHANGES

Technological advance facilitates the development of
telemedicine. Developments in telecommunication
technology such as fibre optics and synchronous
networks (SONET and SDH) are especially relevant.
The former provide practically unlimited capacity with
extremely low error rates, regardless of distance. The
latter enable highly resilient networks to be constructed,
providing flexible configurations for very high speed
transmission. Satellites also play their role, especially in
access remote parts of the world, having the capability of
rapid deployment, invaluable in disaster situations.

Medical equipment such as Magnetic Resonance
Scanners (MRI) and Computerised Axial Tomography
(CAT) which utilise computerised imaging systems,
mean that patient data is amenable for direct interface
with telecommunications systems and information of
equal accuracy can be made available at any suitably
equipped location.

Other relevant technologies are also emerging, for
example virtual reality systems and robotics systems
which make the concept of telesurgery a 'near horizon'
possibility. Low time lags of modern networks mean that
'keyhole' surgery, currently achieving significant
utilisation, could feasibly be extended to remote sites.
Control systems providing robotic operating arms
appropriate for telesurgery are currently being evaluated

9).
5.2 INVESTMENT DECISIONS

Telemedicine has the potential for utilising large amounts
of 'bandwidth’, and significant use would not only
restructure health services but have major impacts on the
deployment of telecommunications. Indeed in some
scenarios it is possible to envisage health services of the
future being the driver for network infrastructure.

In industrialised countries it may be that tariffing
flexibility will be the key. At the present time the
concept of acquiring significant capacity (say STM-
1/0C-3 and higher) has not had a major commercial
focus but it is likely that major utilisation may require
new approaches.

Indeed, it could be that investment decisions and funding
pass from the telecommunication service providers to the
health service providers, a concept that may be more
appropriate in rural regions.

. environments.
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5.3 NETWORK ISSUES

The requirement for telemedicine will vary from the
undemanding to the extremely demanding. The attributes
in the latter case will include

¢ Zero transmission error rates.
¢ Very fast recovery from link failure.
¢ Low (and consistent) transmission delay.

¢ Secure links (protected against both interception and
disruption)

¢ Broadband capability (on demand).

¢ Validated performance monitoring (to satisfy medical
regulatory authority)

Whilst this is a demanding list, most elements are
available within synchronous network parameters. The
last item could prove the most difficult; if telemedical
links are deemed 'medical equipment' they could become
liable to state and national medical device licensing
adding extra complexity especially if inter-state or
international procedures are involved.

5.4 ROLE OF GOVERNMENT

Governmental organisations are beginning to recognise
the issues posed by telemedicine and this is reflected in
the US Senate “Comprehensive Telehealth Act of 1996”
which seeks to remedy many of the constraints faced by
telemedicine and providing central funding (initially $25
million pa). -

A further issue that causes concern is network security.
Whilst there are a range of sub issues associated with the
subject, questions arise that require much more rigorous
approaches than are considered in normal hospital
However these concerns must be taken
seriously and met not only with technical responses but
placed in a formal framework. The Council of Europe
has a recommendation on the protection of medical data
in draft.

6. CONCLUSIONS

6.1 ISSUES

'Regulatory' factors, and associated human resource
issues are identified as potentially the most difficult
hurdle to overcome and work still needs to be carried out

to determine how major telemedicine systems can be
implemented in both clinical and administrative
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management terms - providing a framework for research
and development.

External  organisations (government and non-
governmental, national and international) can smooth the
path of the potentially radical changes that would be the
result of wide spread use of telemedicine.

The dominant inhibiting factors lie within the trappings
of the professional structures of the health services and
may be summarised as:

¢ New organisation structures within medical services
will be needed to efficiently and effectively use
resources.

¢ Legal and regulatory barriers need careful review

¢ More studies need to be carried out on the rationale
for introducing telemedicine. ‘

¢ Cost implications resulting from the introduction of
telemedicine are not fully understood.

¢ Development and deployment needs to be co-
ordinated at an international level if smaller and less
developed nations are to benefit.

6.2 THE FUTURE

Long term the question arises as to where telemedicine is
heading. In broadest terms it is provision of medical care
over a telecommunications link. Already some work has
been undertaken with Knowledge Engineering to
determine appropriate action and the exact nature of both
the patient interface and advice provider is likely to
develop in a way which is not readily predicted today. It
must be recognised that health service provision extends
way beyond the drama of TV to more basic care.

One of the key factors that must be carefully assessed is
discerning between real sustainable systems and
‘demonstrators’ or prototypes. Whilst the latter are an
important and necessary stage in the development of a
concept, they do not represent optimised solutions,
whether considered from production, user or support
viewpoints. Much of the work being undertaken was
found to fall into the prototype category.

6.3 MOVING FORWARD

Stout (10) observes that "One does not forecast the
future; one creates it", identifying three C's:
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¢ Collaboration along the whole chain and across the
whole net involved in the delivery of innovations to
the ultimate customer

¢ Confidence that the future can be created

¢ Communication of knowledge that may have a
thousand uses.

Those involved in telecommunications need to
collaborate with those in healthcare to identify viable
programmes that utilise telemedicine in a practical and
cost effective manner and to communicate the benefits to
both practitioners and users.
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Interactive Communications Policy and the Health Experience.

Elizabeth Parsons
Managing Director, Parsons Galloway Foundation

Policy and technology are two sides of the contemporary global coin. Policy is the art
of the possible, technology creates the opportunities. The paper will discuss the
pragmatics of policy and technological interaction and the communications processes
which are necessary to link the economic and social forces through political action to
achieve widespread deployment of information technology and telecommunications in
health services.

These include a Delphi research project on professional attitudes to telemedicine,
including the identification of legal, financial and attitudinal barriers to the introduction of
new services.

The case studies involve the political and technological issues which are becoming
resolved in the central time zones of Australia (longitudes 120 - 145E). The scenes are
being played out within the South Australian Health Commission, in mutual
arrangements between the South Australia Northern Territory governments, at the
Australian Health Ministers Advisory Council and APEC and amongst a cluster of
commercial enterprises.

The major technological developments include the use of video conferencing to deliver
consultations, visits and specialist opinions, the development of smart, longitudinal
patient records, and the development of interactive medical curriculum and health
information services using aggregated ISDN, satellite, internet, intranet and CD-ROM.

The benefits include access to health services, cost effective remote service delivery
and improvements to service quality, from the capabilities and skill base of the
professionals, to the development of culturally sensitive services, designed and
managed by remote, indigenous communities.

It will be shown that tele-health services provide a key element in the South Australia's
policies covering access to medical services for people living outside the metropolitan

areas, and the development of a new economic base in the information industries and
trade in services.
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Telecommunications in the Service of Humanitarian Assistance:
Towards an optimum Use of Telecommunications in Disaster Management

Hans Zimmermann
United Nations Department of Humanitarian Affairs Geneva, Switzerland

Cyclones, costal floods, river floods, droughts,
earthquakes, tsunamis and volcanic eruptions
are, unfortunately, more common in the Pacific
region than in most other parts of the world:
Five of the fourteen Pacific Island Countries
listed in a report of the World Conference on
Natural Disaster Reduction (1) are prone to all
eight types of potentially catastrophic events,
and none has to fear less than six of them. The
Pacific coastlines of America and other
locations not covered by this report have
experienced some of the most dramatic events
in the past few years - the earthquakes of Kobe,
San Francisco, Los Angeles and Sachalin are
prominent examples.

Natural hazards threaten all social and
economic sectors: Housing and community
buildings, agriculture, tourism, commercial and
industrial activities, transport infrastructure and
public utilities (2). Disaster mitigation,
prevention and preparedness, as well as
disaster relief have therefore a high priority in
the region.

Telecommunications play a vital role in all
disaster mitigation and response activities: The
gathering of real-time information depends on
them, and so does the dissemination of early
warnings, the alert and mobilization of
assistance and the coordination of relief
operations. Today's telecommunications
industry provides a muititude of tools for these
tasks, and telecommunications services support
the comresponding applications. Satellite based
global mobile personal communication systems
(GMPCS) will, in the near future, complement
the cellular networks already established in
many locations (3), and data networks already
allow the real time exchange of virtually
unlimited volumes of information. At the same
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time, deregulation, interconnectivity and global
roaming are among the most popular items on
the agenda of telecommunications related
conferences world-wide.

Why, must one ask, is it under such favourable
conditions necessary or even appropriate to put
the subject of telecommunications in the service
of humanitarian assistance on the agenda of
the PTC conference? The sad answer is:
Because telecommunications policy has, in
spite of the emphasis on the above mentioned
key words, not kept up with the progress of
telecommunications technology.

In many cases, the needs created by a disaster
exceed the locally and nationally available
resources. International assistance then
becomes indispensable, particularly in a region
with a large number of independent states and
islands, many of them small and far from
wealthy. International assistance means also
the need for transborder use of equipment: The
telecommunications infrastructure of the
affected location is likely to be damaged or
destroyed, and any surviving public networks
will be overloaded, the appropriateness of any
assistance, however, depends on continuous
feedback to its providers. The effectiveness of
the work at the site requires real- time
coordination among and within rescue teams -
not the least for the security of the relief
workers who often risk their life in the service
under extreme circumstances. All this can not
work without ad hoc telecommunications
networks which function independently of any
permanent physical infrastructure.

Organizations and institutions rendering

international assistance dispose of the
telecommunications equipment required for this
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task, but still today any customs official can -
and often will - prevent a team arriving from
abroad from importing even a simple
walky-talky, not to mention a land mobile
satellite terminal. If the equipment nevertheless
reaches the disaster site, some official may
simply prohibit the use of communications
equipment or, as it has happened in the past,
arrest its user. Ever since the telegraph was
invented, states have, for a number of reasons,
aimed at maintaining a monopoly on
communications. A license from the respective
national authority is inevitably required by
anyone who wishes to establish or use private
means of radio communications. The present
trend to deregulation has in fact made little
difference: While many countries even allow
other than national enterprises to operate public
networks, licenses still have to be requested
from a national authority. Such control over
public telecommunications networks is, not the
least in view of financial implications,
understandable, but whenever a disaster
requires international assistance, the delay
resulting from respective bureaucratic
procedures may cost the lives of many who
could be saved by an otherwise timely and
efficient intervention.

The problem was first officially recognized by an
intemational conference on Disaster
Communications (Geneva, 1990), convened by
UNDRO, the predecessor of the United Nations
Department of Humanitarian Affairs (UN/DHA).
While intended as a forum to discuss the
applications of the latest telecommunications
technology towards disaster mitigation and
disaster relief, the conference focused its
deliberations and conclusions on the obstacles
encountered in their use. Consequently, the
1991 Conference on Emergency
Telecommunications in Tampere, Finland,
concentrated on this subject and adopted the
Tampere Declaration (4), calling upon the
telecommunications policy makers to remove all
obstacles for the transborder use of equipment.
The declaration also called upon the United
Nations, to work towards a legal basis for the
facilitation of this procedure.
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In 1994, the subject was on the agenda of the
first World Telecommunication Development
Conference (WTDC- 97) of the International
Telecommunication Union (ITU) in Buenos
Aires, who, in its resolution number 7, urged all
member administrations to remove any legal
barriers still hindering disaster communications.
The Tampere Declaration, so far only a
declaration of experts, was annexed to this
resolution, thus giving it an official status. Even
this ITU resolution is, however, still no legally
binding instrument, and its endorsement by the
unanimously adopted resolution number 36 of
the ITU Plenipotentiary Conference (Kyoto,
1994) did not change this.

As a forum for the efforts towards an effective
facilitation of disaster communications, UN/DHA
convened in November 1994 the Working
Group on Emergency Telecommunications
(WGET) (5). It includes all major partners in
humanitarian assistance, intemational and
national, governmental and non- govemmental
organizations, as well as institutions from the
telecommunications sector. The WGET has
met regularly ever since, and as one of its main
activities it has -drafted the text for an
intemational "Convention on the Provision of
Telecommunications Resources for Disaster
Mitigation and Relief Operations".

The draft text for the Convention was, as a
follow-up on the Buenos Aires resolution of
1994 on Disaster Communications, first
presented at the African Regional .
Telecommunications Development Conference
of the ITU (Abidjan, May 1996). It has since
been discussed in a number of major
intemational conferences, namely at the Policy
Forum of Americas Telecom (Buenos Aires,
June 1996), the Pan Pacific Hazards
Conference (Vancouver, July 1996) and the
World Aid Forum (Geneva, September 1996).
In October 1996 it was presented at the 1996
Annual Conference of the International Institute
of Communications (IIC), which has played a
key role in the work towards the facilitation of
emergency telecommunications ever since the
Tampere Conference (6). The convention also
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received strong support at the first Regional
Workshop on Emergency Telecommunication
for the Caribbean and Central American Region,
organized by UN/DHA (Trinidad, November
1996) and attended by more than 100
emergency managers, telecommunications
specialists and representatives of regional
organizations and commercial partners from 24
countries. A similar workshop for the Pacific
region is envisaged for 1997.

The ITU Secretary-General has circulated the
draft convention to all ITU member
administrations for comments by the end of
December 1996. The document is now ready
for a final revision by the drafters and for review
by a preparatory conference, and will then be
submitted to the "Intergovernmental Conference
for the Adoption of the Convention on the
Provision of Telecommunication Resources for
Disaster Mitigation and Relief Operations”,
scheduled for 15 - 17 October 1997 in Geneva,
hosted by the government of Switzerland.

The adoption of this important document will
require the support from the
telecommunications policy makers world-wide.
In the Pacific region, with its large number of
small islands, humanitarian assistance means
intemational assistance -even more so than in
most other parts of the world. There can be no
doubt, that we can count on the strong support
from the countries in this region.  This will,
however, not happen by itself: At the
Intergovemmental Conference in October 1997
the delegates will follow the instructions
received from their governments, in most cases
from the Ministry of Foreign Affairs. These
instructions will be based on the expert advise
provided by the national telecommunications
authorities.

The Pacific Telecommunications Council's 1997

annual conference is the key forum for the

creation of the necessary awareness among the
telecommunications policy makers in the region.
It is the first major telecommunications event in
the so far most important year for emergency
telecommunications:

59

1997 will see the Intergovemmental Conference
in Geneva, and in anticipation of this major

event, the |ITU council has chosen
"Telecommunication for Humanitarian
Assistance” as the motto for World

Telecommunication Day (17 May). The
developments expected for 1997 will finally
make it possible to ensure the full application of
telecommunications to the most noble of
causes:

The prevention, and, where this is not possible,
the alleviation of human suffering caused by
disasters.

Notes: (1) Natural Disaster Reduction in
Pacific Island Countries, Report to the World
Conference on Natural Disaster Reduction,
Yokohama, 1994 (2) Natural Disaster
Mitigation in Pacific Island Countries, A Policy
Guide for Planners and Decision Makers, The
South Pacific Disaster Reduction Programme,
1992 (3) Global Mobile Personal
Communications Systems (GMPCS), Report to
the Third Regulatory Colloquium, ITU. Geneva,
1994 (4) The text of the Tampere Declaration
of Experts and of the other documents
mentioned in the text are available at URL
http://www.law.indiana.edu/law/disaster (5)

Information on the WGET as well as an
annotated bibliography = on  emergency
telecommunications and a comprehensive list of
related international and national documents
are available at URL
http://www.unog.ch/freg/freq1.htm (6) lnc
Members Newsletter, Vol.6/No.3, London, 1995

Biographical note: Hans Zimmermann is Senior
Humanitarian Affairs Officer, responsible for the
co-ordination of international humanitarian
assistance and in charge of emergency
telecommunications. He frequently represents
the humanitarian community ‘and in particular
the United Nations in major international
conferences and he regularly writes for
publications on humanitarian affairs and
telecommunications. Mr. Zimmermann's earlier
assignments include longer term posts in
countries affected by humanitarian crises such
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as Lebanon, Pakistan, Ethiopia, Afghanistan,
Iran and Liberia and numerous missions to sites
of natural disasters. Mr. Zimmermann is a
Swiss national, and his academic background is
in political science.
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VSAT APPLICATIONS ADVANCE AS ASIA LIBERALIZES

Ayesha Ahmad
Pyramid Research, Inc.
Cambridge, MA 02138

ABSTRACT

The liberalization of the telecommunications sector in developing countries has proven to be the catalytic force

driving the introduction of new technologies. This paper will examine the way in which aggressive private-sector
companies building VSAT networks to serve the sophisticated data and voice needs of corporate customers have
gained prominence in emerging-country telecommunications markets.

INTRODUCTION

The liberalization of the telecommunications sector
in developing countries has proven to be the
catalytic force driving the introduction of new
technologies. Newly licensed private operators
have been among the first companies to imple-
ment new technologies. Placed in a competitive
environment, these operators strive to install
technologies that are rapidly deployable and offer
significant cost savings over traditional terrestrial
telecommunications networks.

This paper will examine the way in which aggres-
sive private-sector companies building VSAT
networks to serve the sophisticated data and voice
needs of corporate customers have gained promi-
nence in emerging-country telecommunications
markets. In most of Asia, international and domes-
tic telecommunications networks are far from

. sufficient to meet corporate needs; companies may
lease international circuits from local carriers or
build their own private international networks, but
the former option often means unreliable service,
while the latter is both costly and time-consuming.
These operators offer an alternative to the often
unreliable and inadequate state-owned data
communications facilities, by providing depend-
able and efficient services with speeds up to 64
Kbps, and interconnecting dispersed user sites
without PTT bureaucracy.

The paper will focus on three specific country
examples that highlight these trends across ex-
amples of key markets in South Asia, East Asia and
Southeast Asia.

In Asia, while much of the growth in the past few
years has occurred in Southeast Asia, particularly
Thailand, Indonesia, and the Philippines, these
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markets are expected to be dwarfed by the emer-
gence of India and China, where new operators are
now building out networks fiercely.

VSAT OPERATORS TO LEAD THE WAY IN INDIA

During the 1980s, a severe shortage of investment
limited the DoT's ability to serve the nation’s big
business communications users with reliable,
nationwide network services. Given the dearth of
leased lines available from the DoT and the long
waiting periods, as well as an unreliable, low-
capacity and slow public datacom network, many
companies resorted to setting up their own dedi-
cated networks. Foreign operators had been
scouting the Indian datacom landscape for de-
cades, but their efforts to bypass the DoT were
stymied politically, while efforts to develop services
over the DoT’s network were hampered by poor
quality of data transmission.

In India, deregulation of the telecommunications
industry has brought immediate and tangible
benefits to the public. India’s national telecommu-
nications operator, the Department of Telecommu-
nications’ (DoT) inadequate telecommunications
services and facilities did little to serve the needs of
the corporate community that was hungry for
reliable data communications. In 1992, the DoT
announced its decision to liberalize the country’s
VSAT market — a decision that sent companies
scurrying to fill a much needed market niche.

In India, the demand for datacom services has risen
dramatically in the past two to three years, largely
due to the surge in foreign companies setting up
local establishments that need to stay in constant
communication with their head offices abroad.
Demand has also come from local companies
looking for reliable and efficient datacom services.
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The DoT licensed seven operators all of whom
have chosen to offer data communications services
over shared hub VSAT technology, and to date,
have invested close to $80 million in their net-
works. One vendor estimates India’s VSAT services
market will grow $150 million per year over the
next five years, with the VSAT equipment market
reaching $1 billion by 1999.

With private VSAT operators rushing in to fill the
void, the DoT is also scrambling to install its own
high-speed datacom network. As commercial
availability of modern datacom facilities spreads,
private investment is expected to shift from
dedicated datacom network infrastructure to
equipment and products that will facilitate access
to public network infrastructure and emerging
alternative service providers.

The seven VSAT operators include Hughes-Escorts
Company Ltd. (HECL), the first company to sign a
formal license with the DoT in August 1994 the
first operator to cut over VSAT services in India in
February 1995, Comnet Systems and Services Ltd.,
Comsat-Max Private Ltd. (CMPL), the RPG Group,
Wipro Infotech, Amadeus, a joint venture made up
of Australian operator Telstra International (40%),
Indian carrier Videsh Sanchar Nigam, or VSNL
(20%), and India’s Infrastructure Leasing and

Financial Services Ltd. (ILFS), and Himachal Futuris-.

tic Communications Ltd. (HFCL).

Demand for VSAT services is expected to remain
strong as India’s economy continues to grow. And
as alternative data communications facilities are
limited to the country’s two public packet
switched data networks — the DoT's I-NET and
VSNL’s international GPSS network --there is no
question that there is room for several shared hub
VSAT services providers to profit from the pent-up
data communications demand during the next few
years.

NEW COMPETITORS TO SHAKE UP SOUTHEAST
ASIA

With new technology, including lower-cost termi-
nals that offer features, such as video compression,
a new cast of VSAT operators is poised to compete
in Southeast Asia. In Thailand, two new VSAT
operators are preparing to implement new-
generation VSAT technology to provide low-cost
videoconferencing services. Siam
Videoconferencing Co., a joint venture made up of
Loxley (40%), Siam TV & Communication (40%),
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and Siam Sat Network (20%), plans to offer
videoconferencing over a combined VSAT and
fiber optic network.

A second new operator, Telesat, was recently
licensed to build and operate a VSAT-based
information superhighway. Telesat is owned
jointly by a number of partners including
Sahaviriya OA (49%), Thai Farmers Bank (25%),
Itochu Thailand (5%), and Acer International
(5%). The two new operators paid more than
US$81.4 million (2 billion baht) apiece in ex-
change for 22-year concessions from CAT.

The newly licensed operators join three players
that have already set up VSAT networks with
several hundred remotes apiece for commercial
data communications. Compunet, a joint venture
between C&W and two local firms, operates a
dual-hub VSAT network for dedicated SCPC/
MCPC data transport and protocol emulation.
The company has a 15-year build-operate-transfer
(BOT) agreement and returns 5% of its revenues
to the Posts & Telecommunications Department.
Compunet expects to expand its network by at
least 100 remotes annually during the next
several years. Samart Telecommunications 40%
owned by Australian carrier Telstra operates a
distributed-hub VSAT network that offers SCPC
and MCPC data transport, E-mail, database
access, and EFT/POS services. Acumen ISBN offers
point-to-point and point-to-multipoint transmis-
sion over its VSAT network to third-party clients.

THE PHILIPPINES LOOKS TO VSAT NETWORKS
FOR BUSINESS AND RURAL NEEDS

The Philippines’ geography — with over 7,100
islands — makes satellite technology a viable
option in reducing obstacles to serve remote and
rural areas as well as providing the optimal
solution to business needs. In addition, the
increasing demand of the private sector for data
communications services indicates there is a
strong growth potential for VSAT-based services.
The Philippine government’s National Information
Technology Plan 2000 targets the installation of a
national information super highway for data
exchange running through commercial carrier
facilities that use VSAT networks. The rapid
growth of the banking and financial sectors, both
of which are the main subscribers to VSAT ser-
vices, will also boost the demand for these
services.
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Also in the pipeline are plans to launch the
country’s own satellite in December 1996. This
will bring down substantially the cost of operat-
ing a VSAT network as a large portion of the high
cost of VSAT services can be attributed to the cost
of leasing an INTELSAT transponder, making the
services more popular. »

On the public network side, the government has
made rural telephony a priority for the next three
years. Also, the government plans to install a
public call office in each municipality. Given the
geography of the country, VSAT-based applica-
tions may prove to be the ideal way in which to
address these goals.

VSAT NETWORKS FLOURISH IN CHINA

The People’s Republic of China is well on its way
to becoming one of Asia’s largest market for VSAT
networks. While several years ago, VSATs in most
of China’s networks fell into the tens, as of
December 1995, the Ministry of Posts & Tele-
communications (MPT) reported the number of
VSATSs installed stood at 3,000, with nearly twice
that many on order. China’s changing VSAT
landscape has been spurred by the country’s
liberalization measures; the country now boasts
14 data communications services carriers.

The vast majority of VSAT networks operating in
China use the C-band frequency for transmission,
although Ku-band networks are gradually becom-
ing more common. Satellites covering China
include the MPT’s two Dong Fang Hong-8 C-
band satellites and the ChinaSat-5 satellite. The
AsiaSat and APStar satellites are also permitted to
lease transponder space to Chinese VSAT custom-
ers. Annual leasing costs average between $1.4
million and $1.6 million per transponder.

The Ministry of Posts & Telecommunications
(MPT) still operates one of the largest shared hub
networks, through its subsidiary, China Telecom-
munications and Broadcast Satellite Corporation
(ChinaSat), which manages the MPTs space
segment. ChinaSat’s V-Net provides voice and
data communications for ChinaSat and several
other customers, including airline holding
company CAAC and Chinas Seismic Bureau. V-
Net has more than 300 remotes in service.

Non-MPT shared hub network operators fall into
two categories — organizations that built VSAT
networks primarily for their own use and then
leased capacity to others, and organizations that
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built networks primarily to offer shared hub
service. China Investment and Trust Corporation
(CITIC) operates a hub that supports 33 data
transmission VSATs for its own use and offers
shared hub service for third-party networks.
Other state-owned, private networks that have
spawned shared hub services include China
National Petroleum & Chemical Co., which plans
to grow its network to 2,000 VSATs by 1997, and
the Peoples Daily, Chinas main newspaper,

which plans to offer its VSAT transmission and
value-added services (VAS) to other news organi-
zations around the country.

One of the most recent entrants into the market,

JiTong, though licensed in September 1993,
formally registered in January 1994, and began
work on its plans for a nationwide data commu-
nications infrastructure. |iTong’s mandate is to
establish a national "Information Super-High-
way” to facilitate economic activities throughout
China by building an effective national network
of data communications. At the heart of JiTong's
activities is the Golden Bridge network — a VSAT-
based ISDN backbone, with platforms support-
ing E-mail and electronic data interchange (EDI)
at speeds ranging from 144 Kbps to 2 Mbps. The
operator will be providing services such as the
management of quota permits, foreign exchange
collection and clearing, export tax refunds,
management of import/export statistics, an EDI
system that will create a platform for paperless”
trade, a nationwide credit and banking card
network over VSAT technology.

A few big players in Chinas shared hub VSAT
market are specialized organizations that built
networks primarily to offer shared-hub service. In
coastal Guangdong Province, Guangzhou
Satellite and Guangzhou Tesonics both operate
data networks with several hundred VSATs
apiece. Shanghai Sat and ShangSat operate
networks of 300 and 120 remote voice and data
terminals, respectively.

Liberalization has resulted in attracting the
attention of an increasing number of global
operators and satellite equipment vendors. Also,
it has made possible the introduction of ad-
vanced business services by unlocking a new
market for satellite communications equipment
and services which was virtually. non-existent in
emerging markets until a few years ago.
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Multimedia VSATSs
Innovative Uses of DirecPC™ and VSAT

Paul Rabenhorst
Senior Application Engineer, Hughes Network Systems

Abstract

Corporate networks are undergoing a revolution. They are being tasked to provide efficient, secure, high-performance
multimedia information access. Regional and remote offices want to connect to headquarters as well as to other information
centers and access up-to-the-minute information, but the speed at which they obtain information can often pose a problem.
Until now, a large file or document could take hours to transmit, tying up important computer and communications
resources, and, more importantly, making it difficult to locate and use information in an increasingly competitive

environment.

Now, with the introduction of the Multimedia VSAT - the merging of the DirecPC service with a very small aperture
terminal (VSAT) - a multitude of applications can be made far more efficient and cost-effective. This, in turn, will allow
many companies and their remote offices to provide superior sales and service to their customers through enhanced training
and business television applications. Using existing, industry-standard Internet technology, corporate intranets can support
new applications such as interactive technician’s manuals, service bulletins, and numerous databases. New marketing tools
such as virtual showrooms and interactive catalogs can be developed to promote the company’s products to customers at

sales outlets and on the Internet.

The purpose of this paper is to provide an overview of DirecPC and VSAT technology and demonstrate their applicability
to corporate networks as an integrated Multimedia VSAT system. )

1. INTRODUCTION TO VSATs AND DirecPC

The application of HNS’ Personal Earth Station™ (PES™)
VSAT: to corporate networks is not a new concept. Many
of the world’s leading companies have been operating these
networks for years with substantial increases in
performance, while simultaneously reducing costs. VSATs
are being used to support a wide array of corporate
applications, including:

@  Financial reporting/sales
information transfers

®  Orders and shipment information
transfers

Credit verification
Inventory management

Customer histories and warranty
information

Online maintenance assistance
Backup links to factory locations

Gateways into public packet
networks

® Corporate local area network
(LAN) access

VSAT: are an especially good fit for any company with the
need for effective communications between headquarters
and a large, distributed remote office population such as
banking, finance; insurance, automotive, retail, etc. VSAT
technology has proven to be effective in ensuring a high

-level of secure communications between headquarters and

remote offices, thereby improving the level of sales and
service these offices can provide for their customers.

However, with the introduction of DirecPC, innovatively
minded companies are exploring the power of the
DirecPC/VSAT combination to achieve improved
customer satisfaction and greater efficiencies, while
continuing to reduce costs. DirecPC adds the capability to
transmit data at very high speeds - typically using a
12 Mbps outbound carrier. It offers high-rate access to the
global Internet or corporate intranets, Motion Picture
Experts Group (MPEG) quality broadcast video, and high-
speed distribution of large data files to multiple sites
simultaneously.

By combining these DirecPC features with the existing
capabilities of the VSAT, we create the Multimedia VSAT,
an industry first. A company can use the Multimedia
VSAT to meet its communications requirements more
efficiently than ever before. Additionally, new, exciting,
interactive applications not possible before can be
developed to promote sales and enhance customer service.
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System Connectivity

A diagram illustrating the connectivity of the Multimedia
VSAT along with standard PES and DirecPC remote sites
is shown in Figure 1, Multimedia VSAT System
Connectivity. A complete network may include any
combination of the three types, depending on the
application requirements at each site.

PES Remote

B
~
145

DiracPC Romote

Multimedia VSAT Hub Station

Figure 1. Multimedia VSAT System Connectivity

The hub station is shown as a single site providing both the
DirecPC NOC and the Integrated Satellite Business
Network™ (ISBN™) hub. It is also possible for a network
to have these two uplink facilities at different geographical
locations. Combinations of different transponders, different
satellites, etc., may be possible; however, those situations
will not be addressed by this paper. This discussion
assumes that the same satellite and transponder are used for
both outbound carriers and uplinked from a single location.

PES Remote

The PES Remote in Figure I communicates with devices
attached to the hub station through the inroute and outroute
carriers in the ISBN network. The interfacility link (IFL)
cable is connected from the antenna to the PES indoor unit.
Data requests are sent via the inroute (64, 128, or
256 kbps), while the return data is sent across the 512 kbps
outroute.

DirecPC Remote

The DirecPC Remote in Figure I relies on a dial-up
modem for inbound access. The IFL cable from the
antenna is connected directly to the DirecPC adapter card
in the intermedia server PC. When an application at the
dealer site generates a data request, the DirecPC system
dials the modem and connects to the hub station. The
requested information is then sent to the remote site through
the high-speed 12 Mbps carrier.

Aruitoxt provided by Eic:
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Multimedia VSAT

The complete Multimedia VSAT Remote shown in
Figure I provides the best overall high performance
package. A single antenna is connected to the PES indoor
unit via the IFL cable. The intermedia server PC’s adapter
card is connected to the video port on the PES. This port
provides the full L-band spectrum from which the DirecPC
adapter card extracts and demultiplexes the high-speed
carrier. In this configuration, all inbound traffic is sent via
the PES inroute. Depending on the destination of the
request packet, the return data will arrive through the PES
outroute or the DirecPC high-speed carrier.

Features and Capabilities

The Multimedia VSAT is capable of supporting various
applications, as demonstrated in Figure 2, Multimedia
VSAT Capabilities. Using a single remote antenna, it can
receive MPEG-quality video and support two-way LAN
and serial data traffic, as well as voice and fax’
communications. Internet access can be provided using
industry standard software tools via an Internet gateway
link at the hub station. Intranet applications can be
developed to take advantage of those same Internet
software tools for internal information needs. It is possible
to offer interactive training sessions and broadcast business
television to any remote site. The system can also be used
to improve sales. As an example, an automotive dealer’s
showroom could include a virtual showroom that
interactively allows a customer to learn about the dealer’s
products that are not currently on the lot.

e
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Figure 2. Multimedia VSAT Capabilities

The PES VSAT portion can be used for LAN connectivity
to the corporate office, as well as support for serial data
traffic to a central host processor. The DirecPC portion
provides business television, package delivery, and Internet
access. The high-speed carrier also permits delivery of
large data files to remote sites.
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The DirecPC computer becomes a mixed media server
when installed with Starlight Networks StarWorks™
software, which manages the delivery, bandwidth
reservation, and server storage functions required to
distribute the incoming multimedia data to users on the
network, as shown in Figure 3, InterMedia Network. The
incoming broadcast can be distributed immediately or
stored for later retrieval, which is advantageous where files
do not need to be delivered in real time. Instead,
information can be transmitted at a lower bandwidth over a
longer time at nonpeak times for lower cost. The mixed
media server not only receives transmissions from the
DirecPC services, but it manages the delivery of
InterMedia information to users on the network from other
sources as well; for example, from a Lotus Notes server,
Internet server, intranet server, multimedia server, etc.
These enhanced capabilities are extensions of the basic
DirecPC services:

Multimedia video broadcast

Digital/multimedia package
delivery

Turbo internet/intranet access

Access security control

Multimedia Video Broadcast

DirecPC offers multimedia broadcasts as a one-way packet
transmission in a data-pipe format for video, audio, or
regularly transmitted information that is scheduled. This
service is available to a selected group or all of the
information provider’s locations. A conditional access
mechanism ensures that a receiver may access only that
data which the network operation center (NOC)
management has authorized it individually to receive. The
transmission schedule can be selected to meet the needs of
the organization.

Digital/Multimedia Package Delivery

DirecPC Package Delivery service provides one-way
broadcast of digital video, audio, or text-based files such as
software, computer-based training, documents, or any other
content from a publisher to any number of locations. The
broadcast can be either scheduled or on demand. The
information provider forwards the digital information with
its envelope of address and scheduling to the NOC. The
transmission rate may be set per package, up to 3 Mbps.
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Figure 3. InterMedia Network
Turbo Internet/Intranet Access

Turbo Internet access allows PCs to be connected to the
Internet via the NOC. The NOC is connected to an internet
access provider (IAP) by terrestrial line. Inquiries to the
Internet in the inbound direction are sent over the PES
inroute to the NOC. Outbound information is then sent to
the dealer site via the DirecPC carrier. The user may
receive information from the Internet, up to 400 kbps,
because the NOC spoofs the IAP and provides a larger,
more effective transmission control protocol (TCP)
window size. Intranet access is handled similarly; however,
the host now resides on the corporate LAN instead of the
public Internet.

Access Security

The content transmitted over DirecPC is protected against
access by other users by providing each content publisher
with its own account within the NOC. Billing and other
statistics that are available from the system are accessible
by the publisher. Users can be blocked from receiving
certain packages or from using other DirecPC services
based on configuration and conditional access control from
the NOC. The NOC architecture is scalable to support as
many publishers as required.

Multimedia VSAT

The key feature of the Multimedia VSAT is its ability to
share optimally both DirecPC and PES communications
resources. Serial data from a host processor, for example,
could be serviced by the outroute using the serial ports on
the PES indoor unit. Corporate LAN connections can be
made using either outbound access method, depending on
the application. Interactive applications make use of both
high performance data channels.

The Multimedia VSAT also helps to streamline existing
applications that rely on CD-ROM technology, as
illustrated in Figure 4, Dynamic Content Transport. Static
data that does not change frequently can continue to be
shipped to dealers on CD-ROM. As the need to update the
data increases to weekly, daily, or real-time updates,
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DirecPC’s package delivery service can be used to either
supplement or replace the CD-ROM distribution method.

This service allows for an optimal combination of
distribution methods because certain applications may not
require the added Multimedia VSAT features.

In order to provide good customer service and stimulate
sales, remote locations must be well educated about the
organization's products and service capabilities. The
Multimedia VSAT enables improved quality training
techniques as well as business television applications. It
makes new intranet applications possible across the
enterprise network and allows virtual showrooms to be
created. '
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Figure 4. Dynamic Content Transport

2. CORPORATE APPLICATIONS
Corporate Communications (The Intranet)

Large corporations have many local LANs across their
locations and often desire to link these LANSs into a larger
network. When these networks combine different LANs
into an openly accessible network, it is often referred to as
an internetwork, or intemet. The global Internet is an
example. However, for many reasons it may not be
desirable for a corporation to interconnect its networks
using the global Internet or as an open network with access
to other outside networks. A private, corporate system that
does not have access to networks outside the corporate
environment is known as an intranet. Intranets allow you
to create interactive applications by taking advantage of the
same technologies and tools used to create Internet content
and applications.

Companies in many industries are finding that Internet and
World Wide Web technology is an excellent way of
distributing  information within their organizations.
Intranets allow corporate users to search for and access any
type of data in an easy to organize form. Some companies
are integrating their intranets with existing business
functions. U S WEST, for example, will soon be able to
service customer requests, such as expanded phone service,
through their web browsers. By linking their intranets to
the Internet through secure gateways, Federal Express
allows Internet users to track their packages with their web
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browsers. Employees at many corporations who have no
programming experience can quickly add information to
internal databases linked to the intranet. Information can be
distributed far easier than before. Securities companies are
using global intranets to continually update financial
statistics as they change where previously they would have
to send data on a delayed basis, often one day late. Morgan
Stanley has also connected a global messaging system to its
intranet so that any messages that would have gone unheard
if the person walked away from the speaker are now
digitally recorded on a PC through a web browser
application. If someone missed a message, he or she can
simply have the web browser play it back.

The intranet allows an automotive corporation to develop
many distributed and client/server applications allowing
dealer sites to be more productive and service their
customers’ needs more effectively. The intranet, based on
HNS’ Multimedia VSAT, combines the high-speed receive
features of DirecPC with the transmit/receive performance
of the PES remote. An intranet user’s requests are
transmitted to the hub server via the PES inroute, while the
return data is sent via the high-speed DirecPC carrier. As
the user’s requests will consist of small packets, while the
return data may be as large as a full-motion video clip, this
system provides optimal asymmetric connectivity.

Interactive Technicians’ Manuals and Service Bulletins

Technicians’ manuals and other service department related
documents are typically provided in a printed manual or
through a computer-based system. The computer-based
system may be as simple as microfiche readers used by a
technician to see a picture of how a particular component
fits into the system and includes a complete component list.
A more sophisticated computer system uses CD-ROM
technology, allowing the technician to see the picture and a
set of instructions on a computer screen. The CD-ROM
software may also provide the ability to search through all
of the service manual’s topics using a keyword such as the
name of a part or component.

Microfiche readers provide limited functionality and do not
provide the technician with an easy-to-use, intuitive
interface to the information. The technician must first
determine which microfiche to use by searching through an
index that typically is a printed document. CD-ROM
systerns have the disadvantage that a new CD-ROM must
be created each time the information is updated,
necessitating a new shipment to each remote site. This
solution, although more robust than a microfiche reader, is
suited for static content and is not effective for applications
where content changes frequently.

The Internet uses a document format known as HyperText
Markup Language, or HTML, on the World Wide Web.
The Web is a graphical method of “browsing” the content
of the Internet. The same technology can be applied to any
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company’s intranet. This is a very flexible technology that
allows a user to view and search through a series of
documents using a simple graphical point-and-click
software interface. The user can employ any existing Web
browser software to view the technician’s manual.
Figure 5, Technician’s Manual shows an example
automotive service manual viewed within a Web browser.

click to anim ate>

Figure 5. Technician's Manual

The Multimedia VSAT provides all dealer sites with this
online, interactive technical manual in a cost-effective,
efficient way. The broadcast nature of a satellite network
makes it possible to locate the technical manual files on an
intranet server connected to the hub station, while making it
immediately available to any and/or all dealer sites. There
is no longer any need to ship any storage media to dealer
sites while still providing an advanced and flexible
application. Video and animation as well as audio can be
used to enhance the technical manual. All of the data is
transmitted to the dealer site and to the technician’s
computer via real-time file transfers without requiring the
entire application to exist on the local computer. The
Multimedia VSAT makes all these features possible.

Interactive Multimedia Sales Tool

In an increasingly competitive market, manufacturers must
continue to find new, innovative methods of marketing their
products to consumers. The popularity of the Internet has
made “‘online” marketing an essential component of every
of marketing and sales tools.
Organizations in many industries have discovered the
concept of online catalogs and sales brochures that help
entice potential customers into buying their products. For
auto manufacturers, this concept has been realized in the
form of the virtual showroom The virtual showroom is an
interactive method for auto manufacturers to show their
products to consumers, both on the Internet and in the
dealer’s showroom itself. Figure 6, Virtual Showroom
Application, shows what one might look like. Other
industries may want to provide a virtual catalog or some
other method of advertising.
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Placed in the dealer’s showroom, a kiosk PC running this
application would allow the customer to view pictures of
the car they are interested in and to select options packages
and exterior/interior color combinations. The virtual
showroom functions similarly to the interactive technician’s
manual with “links” to other sections of the application.
The entire application itself might exist as another intranet
application or stand alone. It could be used by the

salesperson to show a customer a car the dealer does not
currently have in stock; a situation that would have resulted
in a lost sale now could become a completed sale.
Furthermore, this showroom could be used for car auctions
of used cars as well as for new car sales.

Figure 6. Virtual Showroom Application

The Multimedia VSAT not only makes this application
possible, but it also enhances it in ways no other technology
can. Where simple pictures of the car could be shown on a
standard VSAT solution, the Multimedia VSAT provides
the capacity for full motion-video clips as well as audio.
The kiosk PC itself does not require large storage space
because the information could be transmitted in real time as
the application is accessed and cached locally by the PC for
future use to reduce transmission time. The Multimedia
VSAT gives customers a fully interactive experience in
selecting their new or used car.

Business Television and Distance Learning

Business Television is used for video programming to
branch offices for purposes such as training, distance
learning, or corporate video broadcasts. A large
corporation would use Business Television for distributing
video programming to remote sales offices.  This
programming could be advertising material used in the
showroom or live corporate management presentations to
all employees, whether they are located locally or remotely.
Distance learning provides lessons or lectures from one site
to a potentially large number of remote locations.
Manufacturers rely on distance learning technologies to
keep their service technicians trained and keep their sales
staff knowledgeable about the latest features in their
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products. The Multimedia VSAT enhances traditional
distance learning implementations through the use of the
InterMedia server and its other services.

Broadcasting video, whether real-time or file-based, is a
fundamental feature of the Multimedia VSAT. By using
the high-speed carrier of the DirecPC system, high-quality
MPEG video can be broadcast to any selected number of
remotes simultaneously and securely, thanks to the
conditional access system. This video data stream can be
displayed on computer screens across the LAN and on TV
monitors, or stored to disk or tape for later viewing at each
remote site. Because the Multimedia VSAT system
provides these video capabilities along with so many other
unique services, it is a cost-effective method for delivery of
business television and distance learning as compared to
traditional broadcast video solutions.

The DirecPC intermedia server distributes the video to each
PC in the LAN or to video monitors in the classroom. It is
possible to have students in separate rooms or in a single
classroom because all of them are linked by the LAN to the
intermedia server. Each PC contains SoftPad™ software
from ONE TOUCH™ Systems that can receive questions
from the instructor, who is located at or connected to the
hub station. Every student can respond to questions
through his or her PC. The instructor could use the
capabilities of the PC itself to enhance their training
session. The power of the Multimedia VSAT system is that
all the components needed to use distance learning are
already in place when used for the other applications
discussed in this paper. Traditional networks would require
separate broadcast video equipment as well as special site
controller hardware and student keypads to provide the
same functionality.

Internet Access

The Internet is a vast system of interconnected networks
that contains increasingly  valuable information.
Information ranging from popular interests, such as sports
and leisure, to technical material, such as product
information from manufacturers, is being placed on the
Internet for anyone to access. The Internet has become a
valuable source of research information that more and more
companies are finding useful to their everyday business.
Corporations have found the Internet to be both a strategic
marketing tool to present information to potential
customers and a useful tool for research.

Internet access can be broken into two types:  server
access and client access.  Server access involves
connecting a computer server to the Internet for other users
to see your information  while client access refers to your
ability to see information already available on the Internet.
The Multimedia VSAT system offers optimal access to
both types through various connectivity combinations. An
automotive corporation might be interested in giving its
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dealer locations and regional offices client access to the
Internet as a research tool. An example of this might be to
see what competing automotives are marketing on the
Internet. An automotive corporation may also wish to
place its own server on the Internet to advertise its products
through a virtual showroom and to survey potential
customers for market research.

Server Access - Publishing on the Internet

In the U.S.A., Internet advertising is increasingly used by
all companies. When a corporation wishes to advertise on
the Internet and use the Internet as a marketing tool, it is
necessary to connect a server to the Internet, Figure 7,
Publishing on the Internet, demonstrates how this can be
done using the shared hub station facilities of the
Multimedia VSAT network. This approach uses the hub’s
existing high-speed link to the Internet.

@& Server Access

Backhaul

e

Corporate Office
‘..N’ 3 internet Web Server PC
SRR Marketing Information
2. Human Resources
A Customer Surveys

Figure 7. Publishing on the Intenet

Using a backhaul connection to the corporation’s Internet
server, other users on the Internet can view marketing
information about the company’s products. The Interactive
Multimedia Sales Tools described earlier could be made
available to all Internet users, providing them with a virtual
showroom or catalog. In addition to advertising, the
corporation might also conduct surveys of the users visiting
their web page. This could be used as a market research
tool. These are only examples of the many benefits a
corporation will achieve by publishing a web page on the
Internet. Any applications developed for the intranet can
be connected to the Internet server for customer access.
This is similar to Federal Express connecting their intranet
databases to the Internet, allowing customers to track their
packages. :

Client Access for Corporate Users

Using the full potential of the Multimedia VSAT client
access is achieved by combining the PES inroute for
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transmitting data requests and the high-speed DirecPC
outbound carrier for receiving data from the Internet server.
This is shown in Figure 8, Turbo Internet Access. The
Multimedia VSAT technique operates in the same fashion
as a corporation’s intranet access. The only difference is
that the web server is located somewhere in the Internet,
instead of on the corporate LAN as in the intranet. This
method best serves remote sites that frequently use the
Internet and require the best performance possible for that
access as well as requiring two-way data communications
to the corporate LAN or intranet.
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Figure 8. Turbo Internet Access
3. CONCLUSIONS

Corporations today are faced with the challenge of how to
incorporate the onslaught of new mixed media datatypes
such as audio, video, animation, graphics, text, databases,
word processing, document applications, and new
multimedia-based applications that incorporate audio and
video; collaborative applications including groupware, file
sharing, and Internet; and intranet services within their
current Information Technology infrastructure.  The
technology that enables this collaborative, interactive
environment and makes it available to users in a
cost-effective way throughout the enterprise, over corporate
networks, intranets and wide area networks, is the
Multimedia VSAT. This new technology will allow
corporations to better service their customers and better
support their sales and marketing efforts.
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Overview

Small terminal based systems or VSAT, mostly SCPC and TDM/TDMA began in China in 1988.
The official news agency, Xinhua was the first customer to use VSATs for transmitting wire
reports to its local bureaus. Soon after, ChinaSat, a public service provider under the Ministry of
Posts & Telecommunications (MPT) also deployed a VSAT network for customers including civil
aviation, customs administration, and seismological survey. During this period, development in
transmission efficiency (datarate and throughput), access scheme, and network management was
still crude, and the cost of equipment was high. Also during this time, demand for VSAT service
was low and largely concentrated in a small group of users who were engaged in time critical
businesses. Information distribution service was still in its infancy.

The VSAT market changed quickly in the
early 90s due to two developments. First, a
new policy was initiated that satellite
communications, along with fiber optic cable
and digital microwave, should be developed
as the primary transmission media for PSTN
replacing copper and coaxial cables which
were becoming serious "bottlenecks" for the
increasing switching capacity and voice/data
traffic. Satellite communications was given
top priority as an effective solution to
China’s vast geography and dispersed
population in remote areas. The new policy
resulted in vigorous growth in satellite
communications, both in Intelsat standard
networks (for trunk traffic and
interconnection with PSTN) and VSATs.
CTR Group estimates that by the end of 1995,
the total market value of satellite market in

. China was at $1.5 billion (including satellites,
launching, Intelsat standard stations, VSATs
and TT&C stations). The total size of VSAT
market (installed and contracted) was about
5,500 stations, in which 800 for voice service
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(mostly private networks), 1,200 for
interactive data and

3,500 for broadcast systems, i.e., data, audio
and paging services. Television receive only
is primarily analog and is not included in the

VSAT market.

Meanwhile, VSAT technology continued to
improve with better design, increased
performance and lower costs.. VSATs have
become a favorite alternative for government
and corporate communications to terrestrial
networks with long deployment time and
cost of leased lines is high.

Today, China's VSAT market is deregulated
and one of the most competitive industry
sectors, especially in equipment sales. There
are no restrictions from the MPT on VSAT
sales, as long as standard technical
specifications are complied to. Foreign
equipment suppliers can sell directly in
China with little regulatory barriers. The
service market, on the other hand, has been

100



open to domestic competition since 1993, and
non-MPT companies can provide public
VSAT service by licensing from the MPT. By
far 17 domestic companies have obtained
licenses, and majority of them are engaged in
information distribution business such as
data broadcast and paging. Despite its
competitive nature, growth of interactive
VSAT services has been slow with few
customers signing up and, as the result,
some VSAT companies are having difficulty
maintaining operations. VSAT service
market is open to Chinese operators only,
foreign companies are prohibited from
entering the service market.

VSAT Networks

VSAT systems in China are essentially used
for three types of services: 1) voice and
interactive data; 2) one-way information
distribution; and 3) satellite feed cable TV
distribution programming.

The predominant architecture for voice is
SCPC/DAMA (single channel per

carrier/ demand assigned multiple access).
The technology dictates a mesh network
topology in which every remote site in a
network communicates with any other site
and the hub; the hub sets up channels for
two sites on demand for connection and
priority basis so that the network can achieve
much higher efficiency: for links and
transponder time. With improved
processing power and algorithm for voice
compression, today’s SCPC/ DAMA
systems can provide near toll voice quality
and relatively short lapse for channel setup
and teardown.

Satellite voice network experienced a
booming period during 1991-94 in China,
when Hughes Network Systems began to sell
its TES systems, including ChinaSat and
China National Coal Corp. Scientific-Atlanta
has also supplied an SCPC/DAMA network

to NORINCO, a defense conglomerate.
Other companies have provided alternative
technologies for voice and data
communications, typically MCPC (multiple
channels per carrier) and variation of TDMA
(time-division multiple access) for smaller
size networks and heavy traffic, including
Spar/ComStream, NEC and Satellite
Transmission Systems (STS).

The main reason for the growth of VSAT
voice networks in China was inadequate
PSTN infrastructure that could not keep up
with demand for private communications. In
the early 1990s, national telephone density
was only 1.1 per 100 people, and the average
waiting period was 1-2 years for line
installation. Many large users, especially
industries with multiple operations in
multiple locations and high scale of
integration decided to deploy private
networks to alleviate communications
pressure and accommodate rapid growth.
VSAT system was chosen for its short
deployment time, instant connection, and
comparable performance. Foreign
companies like Hughes Network Systems
were able to cash in for the strong demand
and strengthen their market position.

However, deployment of VSATs for voice
communications has slowed down since 1995
both in number of contracts and size of
networks, as the result of rapid development
in PSTN, PCM quality of voice, and savings
in in-house engineers and maintenance. In
response to the change, VSAT market has
shifted to data communications and
integrated services in which VSATs have
unique advantages over terrestrial networks,
such as share of outbound stream hence a
savings in space segment, remote area
access, and distance insensitive.

At present, interactive data networks
represent a main front in satellite
communications market in China. Different
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from SCPC networks which usually use
mesh configuration for remote-to-remote
connectivity, a typical VSAT network uses
star configuration, in which the hub sends
continuous data stream to all remotes
(typically with time division multiplexing or
TDM), whereas each remote site sends data
in bursts to the hub at assigned time slot, or
called time-division multiple access (TDMA).
In a TDM/TDMA environment, most data
traffic is between hub and remotes, a
desirable configuration for applications of
processing transaction data at banks, or
survey information collected from oil drilling
fields to the headquarters for analysis.

The initial expectation was that once VSAT
market was decentralized, non-MPT
companies would wage strong competition
by taking away VSAT customers from the
MPT. However, after more than three years,
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this imaginary competitive environment has
yet to become a reality. On the contrary,
most VSATs in China are private networks,
this explains the strong surge in acquiring
private VSAT networks during the early
1990s. Shared hub service is rare due to
concerns of organizational structure, service
availability, pricing, technical competence,
and maintenance. By 1996 there are about 70
VSAT networks operating on about 5,500
stations (including broadcast networks), or
an average of less than 80 sites per network
(the number of sites are much lower if data
broadcast networks are excluded). The
problem of under utilization will continue to
be the major constraint in sustained growth,
and it indicates the market is entering a
mature phase in technology, application and
competition after years of strong growth.
Figure 1 lists the largest VSAT networks in
China.
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Figure 1

Largest VSAT Networks in China

(By November 1996)

Customer Application Time of Operation1
Beijing Posts & Telecom Admin. Data 1989
Ministry of Petroleum Data/Voice 1990
People’s Daily Data . 1991
People’s Bank of China Data 1993
ChinaSat Data 1993
National Meteorological Bureau Data/Voice . 1994
China Aviation Admin. Data/Voice 1994
Xinhua News Agency Data/Voice 1994
Shenzhen Stock Exchange Data; Data Broadcast 1994
Shanghai Stock Exchange Data; Data Broadcast 1994
Shanghai VSAT Co. Data 1994
North Industry Corp.(NORINCO) Voice 1995
Bank of China Data 1996
Ministry of Foreign Trade Data/Voice 1996>
Yunnan Tobacco Corp. Data 1996
MPT Emergency VSAT Network Voice 1996
Ministry of Water Resources Data/Voice/Video 1997°
Ministry of Public Security Data/Voice 19972
Nuclear Energy Emergency VSAT Data/Voice 1997

Notes: ' Initial operation phase, many networks have expanded in following years . * Estimated
time of operation on Ku-band on AsiaSat-2. '

Source: CTR Group, 1996.

Development of VSAT technology can be
divided into three generations.

VSAT technology began in the early 1980s
when the concept of VSAT was introduced.
During the first generation (1980-85), access
scheme (remotes to hub) was simple and
rugged such as Aloha with high contention
rate, hence low link efficiency. There was
very limited functionality in network
management and control, and the hardware
was expensive. The second generation (1985-
88) saw development in new access schemes
such as slotted Aloha and TDMA, that
increased link efficiency significantly.

During this time, hardware was further
refined and became modular to increase
reliability and reduce costs. Many VSAT
companies contributed to the development at

this stage, but their designs were largely
proprietary. The most significant
development of VSAT technology took off

‘during 1988-92, concurring with distributed

computing environment, i.e., LAN server vs. |
mainframe. During this time, open
communications standards were complied,
such as OSI and X.25, and common
communications protocols supported
including SNA/SDLC, HDLC, TCP/IP, and
computer networking protocols. Access
scheme was further improved with flexibility
between slotted Aloha, TDMA and allocation
modes. Since then, VSAT technology is
further advanced with more efficient
transmission with higher throughput such as
frame relay by eliminating error detection
and acknowledgment frames. Network
management systems have become very
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sophisticated with features like dynamic slot
planning, real-time protocol analyzer,
software downloading, fault isolation and
on-line troubleshooting.

In addition, VSAT technology has been
applied in data broadcast as a

convenient means for information
distribution. The largest networks are

the Shanghai Stock Exchange with more than
2,500 receive-only sites and Shenzhen Stock
Exchange with more than 300 sites. VSATs
are also being used in paging service with

roaming in anticipation that nationwide
paging might thrive as the result of growth
in telephones and voice traffic.

Competition in Equipment Supply

The huge market potential has attracted
many foreign VSAT system/equipment
providers to China. Foreign equipment
suppliers have taken the advantage of timing
in their entry since China relies almost
entirely on imports due to sophisticated
design and high costs in manufacturing.

Figure 2

Market Share by VSAT Suppliers!

Scientific.
Atlanta
8%

9% Spar/ComStream

9%

Hughes Network
Systems
52%

Notes: ! Based on the number of contracted networks, not size of network. Market share includes data
broadcast networks but not Intelsat standard stations. > Including EF Data, Gilat(Israel), IDC(Canada),
Linkcom(Taiwan), Mainstream, SkyData, STS, TIW, and Tridom.

Source: CTR Group, 1996.

Almost every foreign VSAT manufacturer
with international presence has entered
China’s VSAT market and are vying fiercely
in the following segments: voice, data,
broadcast, and hybrid applications. CTR
Group statistics show that Hughes Network
Systems is by far the leading the market
share in China’s VSAT market, followed by
NEC and Spar/ComStream (Figure 2).

Network Utilization

Although the intention of deregulating the
VSAT service market is allow non-MPT
operators to offer public access, few have
attained a sizable customer base, let alone to
be profitable. Many VSAT networks have
difficulty in marketing their service and
creating traffic volume. This is particularly
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the case in data broadcast networks for
paging service. A network in Shanghai, for
example, had only three customers signing
up for paging service after investing $1.3
million, and its future remains uncertain.

Under utilization is even worse among
private networks for internal voice and data
communications. A CTR Group survey
found that many private networks are
designed under the guidance of acquiring
highest transponder bandwidth and network
capacity for a given budget, which has
resulted in excessive capacity than actually
needed. Moreover, many private VSAT
networks have little consideration in return
on investment since the budget is allocated
from the central government and there is a
lack of internal audit on ROI for most private
networks. As a result, almost all private
VSAT networks in China are operated at a
loss for an unknown amount. Utilization of
space segment is about a half or one third of
acquired bandwidth. Channel utilization is
even lower, typically no more than a few
hours a day.

Another reason for low utilization is limited
flow of information both in variety and
content. Despite the hurry in VSAT
deployment, communications means such as
voice messaging and e-mail are still novel to
most users, although the network is
designed to handle complicated tasks. Social
acceptance of new communication behavior
is expected to take a long time and will have
a strong impact on the future development of
VSATs in China.

Evolving Trends

CTR Group believes that China’s VSAT
market has entered a new phase in its
development. During the take-off period
between 1991-94, the market was
concentrated in acquiring transponders and
setting up physical networks. Beginning in
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1995, the pace of network construction has
slowed down with respect to number of
contracts. Instead, the market has begun to
pay attention to network operations,
applications, and upgradability. In addition,
the following conditions have contributed to
the changes of China’s VSAT market.

1) Rapid implementation of terrestrial
networks for voice and data. Development
of PSTN and data networks has been in
parallel with satellite communications in
China. More than 10 million new lines are
added to PSTN each year, and the total
number of telephones have exceeded 60
million by 1996.

Meanwhile, data networks have been
deployed at an astounding pace: ChinaPac,
which provides X.25 data service at 64Kbps,
covers more than 700 cities and 2,000
counties; ChinaDDN, on the other hand,
supports data throughput up to 2.048Mbps
on fiber optic cable backbone network.
Newly deployed ChinaNet, an access
network to the Internet and a platform for
local content and communication, after a
short delay in early 1996 , is picking up pace
in recruiting users across the country and
developing services in the Chinese language.
These data networks provide various public
services including virtual private networks,
frame relay, e-mail, database retrieval,
bulletin board, EDI, and access to the
Internet. According to official statistics, there
are more than 100,000 users and growing 20
percent a month. Primary data customers
include banks, securities, customs, trade
organizations, research and educational
institutions. Data services are expected to
grow rapidly amid development of high-
speed data networks like SDH and ATM, as
well as new services.

2) Cost for terrestrial network is significantly
lower than VSAT networks when the user
has to pay for hub and uplink equipment



and space segment. Studies indicate that
when a data network with fewer than 50
VSATSs with regular traffic, cost per site will
be significantly higher than terrestrial
facilities for similar applications.

3) VSAT networks may experience more
down times due to network/equipment
reliability, transponder performance, as well
as interference such as inter-modulation and
from microwave path (especially C-band). In
addition, VSATSs operating on Ku-band are
susceptible to rain face and wind load,
resulting in unexpected carrier loss and
network downtime.

4) Demand for voice VSATSs continues to
decline as the result of improvements in
PSTN and service. Instead, VSAT will focus
on specific requirements such as hybrid
data/ voice networks for remote areas not
covered by terrestrial data networks, and/or
applications where information collection is
an essential function, such as banking,
retailing, traffic control, disaster monitoring
and prevention. In these applications,
VSATs will continue to enjoy a strong niche
over terrestrial networks.

5) Supply of Ku-band transponders. In
recent years, China has experienced a series
of disappointments in satellites launches
with Ku-band payload. The first such
failure, APStar-2 was destroyed in early 1995
due to an explosion during launch. In

August, launch of ChinaSat-7 was failed due |

to a premature firing termination of rocket.

At present, AsiaSat-2 is the only satellite in
service providing both national coverage and
Ku-band transponders. However, AsiaSat
reported soon after launch that all 9
transponders on AsiaSat-2 have experienced
power loss which may require re-design of
VSAT networks and link calculations to
maintain network availability and quality of
service. Although there will be more Ku-
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band transponders in the future, risks in
launching business and quality of payload
will likely be a concern among many users
who intend to use higher frequency bands
for point-to-point communications at a lower
costs for ground transmission equipment.

Technology Transfer

At present, China does not manufacture
VSAT systems due to sophisticated design
and limited resources. Imports are almost
the only source for VSAT supply in China,
and there has been little competition from
domestic suppliers. CTR Group estimates
that total annual contracted value of VSAT
sales is between $20-25 million.

However, fierce competition among foreign
suppliers has generated a downward trend,
causing profit margins to diminish
considerably, sometimes even at loss for
suppliers. Many Chinese customers have
learned to leverage their buying positions by
using one supplier’s bid to press another to a
lower level. Another leverage tactic is to
bundle a service center or spare part depot
with the total price of network. Some service
centers have turned out to be cost centers
with limited repair capabilities and unskilled
staff.

Faced with increasing difficulty in marketing
and sales, many foreign suppliers have
concluded that making sales alone in China
can soon become a vanishing victory and
may quickly be replaced by competitors
engaged in technology transfer. Experiences
of foreign VSAT vendors in China have
shown that technology transfer is key to
winning the market in the long run by
localizing product design and
manufacturing.

The change has encompassed the Chinese
policy that communications technology and
products must eventually be made



domestically to avoid technological
disadvantage and high costs. During the
interim, China is willing to trade its market
for technology before it can catch up. This
national policy has applied to many
technology intensive industries and
appeared to be working, as in the case of
automobile, energy, electronics, and
infrastructure.

Joint venture has been taken as the most
effective means for technology transfer.
Foreign VSAT suppliers are encouraged to
set up joint ventures with domestic partners,
usually network operators, factories,
import/export companies, and research
centers. Most joint ventures begin with SKD
or CKD, taking advantage of lower customs
duties and low cost of labor and resources.
Some joint ventures have become more
sophisticated in engaging in design and
manufacturing. Key components (i.e.,
ASICs) and crucial software (i.e., network
management systems) still need to be
imported under licensing agreements.

‘Some foreign VSAT companies take joint
venture as integral to their long term strategy
for China. Hughes Network Systems, for
example, has formed a joint venture with
four Shanghai partners to manufacture its
TES and NOC products. It is almost
impossible to maintain a large base of VSATs
in China without a local manufacturing and
repair facility.

For others, large scale technology transfer

" poses as a dilemma. For companies that
already enjoy a large market share in China,
joint ventures will certainly enhance their
competitive position with lower price and
improve response time. For companies with
limited market, joint venture can be a costly
and risky proposition. Experience in China
shows that many Chinese want to lure
foreign companies into a joint venture deal
when the real intention is to promote their

own market under a foreign name and
reputation and little attention is made to
customer needs.

Intense competition and emphasis of
technology transfer will have far reaching
impact on China’s VSAT market. First,
foreign companies with limited technological
capacity and financial resources will likely be
pushed out. The market will become more
concentrated in key technologies and
products suited for applications, typically
SCPC/DAMA for voice, TDM/TDMA for
interactive data, and MCPC for video
distribution, etc. The trend began in 1995
when small companies with alternative
designs found very difficult to sell their
products despite of seemingly superior
features and more cost-effective for the
Chinese requirements. Second, Chinese will
begin to take shares of VSAT sales. Before,
VSAT market was almost entirely closed to
Chinese companies. With joint venture, they
are now able to share profits with foreign
partners by making and selling foreign
products. Itis expected that shares by
Chinese companies will increase as they
become more competent in VSAT design and
manufacturing. Finally, images of foreign
VSAT suppliers will change as more
components will be supplied by domestic
sources. Although foreign companies can
still license key technology, virtual market
share by Chinese will increase significantly if
technology transfer by joint venture
succeeds and the present market conditions
remain unchanged.

Growth Prospects

After 4-5 years of strong growth, China’s
VSAT market has entered a mature phase,
during which the market has experienced
level-off annual growth rate in contracted
networks, more tailored design for data and
hybrid applications, and the market is
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moving more toward industry specific
applications. '

It should be noted that despite the fact that
contracted networks have decreased, the size
of systems tend to become larger. Yunnan
Tobacco VSAT network, for example, is said
to eventually reach 2,000 sites for retail chain
operations if the project is carried out as
planned. Another case is the new VSAT
network for the Ministry of Water Resources,
which can grow to thousands of VSATs for
every reservoir and major river in the

country for flood monitoring and prevention.

In both cases, VSAT networks serve as the
best suited solutions for specific applications
where terrestrial networks are difficult or
costly to cover. CTR Group believes that
although the number of viable VSAT
customers are not infinite, special
applications and emerging demand do
contribute to a sustained basis for future
growth. Figure 3 is a growth projection for
various VSAT market segments between
1996 and 2000.

Figure 3

VSAT Growth by Market Segments
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Changing market dynamics will play an
important role in the growth prospects of
China’s VSAT market. First, as the country
is actively engaged in information
superhighway initiative (represented by the
“Golden Projects” such as “Golden Bridge”,
“Golden Card” and ChinaNet), VSATs will
likely create a niche market in providing
cost-effective solutions for new information
service providers taking advantage of value-
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added service in a deregulated environment.
In addition, it is anticipated that satellite-feed
cable TV/video distribution and video-on-
demand service will soon become the next
growth areas as information and
entertainment services will accelerate in
household market. Second, competition in
the service market will promote VSATs as a
viable contender for national and local
networking solutions. China Unicom (China
United Telecommunications Corp.), the
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second national carrier, was created in 1994
to introduce competition with the MPT in
basic and value-added services. It has
deployed satellite standard stations for
routing trunk traffic and VSATs for routing
data traffic. Third, while a large number of
VSAT networks have been deployed at the
national level, new opportunities will emerge
at regional and provincial markets, many of .
them have rugged terrain and dispersed
population, and it is uneconomical to use
terrestrial networks. Shanghai VSAT Co.
and Shenzhen VSAT Co. in Guangdong
province, for instance, are actively marketing
local networking solutions for data
customers. Fourth, many current VSAT
users will expand service and upgrade their
networks, which creates new demands for
new VSAT technologies and sales. Lastly,
emerging personal services like mobile
satellite services (MSS) and PCS are expected
to open new markets for VSATs for access
and interconnection.

CTR Group predicts that the future of VSAT
market in China will continue to diversify
and grow. In addition to continuing
developments in terrestrial networks which
will likely affect VSAT market in many ways,
the market will evolve both driven by new
applications and services while being pushed
by new technologies and features that can
improve link efficiency and network
performance, given that the current
regulatory environment remains the same.
These forces will shake out disadvantaged
players, from more than a dozen at present
to about 5-6 that have advanced and market
proven products, financial resources, service
capability, and more importantly, long term
commitment to the development of China’s
VSAT market.
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Regulatory Solutions for Global Systems

Sallye Clark
Iridium, LLC
Washington, D.C., U.S.A.

1.

Abstract

In the past several years, a number of global telecommunications systems which have been termed by
the International Telecommunication Union as Global Mobile Personal Communications by Satellite
(GMPCS) have been proposed that will have similar operational elements: providing worldwide, wireless,
portable communications anywhere, at anytime. GMPCS systems will provide tremendous benefits,
especially to the developing world, when their implementation begins in 1898. At the same time,
GMPCS has presented unprecedented regulatory issues that are being addressed on the national,

regional and global level.
2, Introduction
21. Description of GMPCS Services

This paper will focus on the big low-earth orbit
satellite (Big LEOs) systems, such as Iridium,
Globalstar, I-CO and Odyssey, that provide
voice telephony, fax, and data via constellations
of up to sixty-six satellites. Big LEO GMPCS will
serve the business traveler with global
communications anywhere on Earth, provide
services to remote areas that are currently
unserved, under served or unable to be served,
and will become an essential element in the
provision of emergency and disaster relief
communications.

At the same time, most GMPCS operators will
ensure that the dual mode handsets will not
bypass local wireline or wireless systems, and
that these handsets can be turned off where a
country has not agreed to license the system.
Services will be provided through nationally
approved service providers and will be connected
to the existing PSTN infrastructure. All of these
local parties will be fairly compensated while not
having to extend their existing infrastructure.

GMPCS operators, with the support of
government regulators, have expressed that their
goal is to involve local companies in every
country in the world - as service providers,
distributors, as well as service oriented
businesses such as advertising and marketing
firms, shipping, technical support specialists -- so
that people in every country will be not only
receiving the benefits of GMPCS but will also be
working with us to serve the local market, and in
turn sharing in the financial benefits.

2.2 Introduction to the Regulatory Issues
Presented by GMPCS

As you can imagine, GMPCS is presenting
challenges that present a unique opportunity for
global regulatory solutions. Thereis a
movement towards concerted licensing policies
through organizations such as the International
Telecommunication Union (ITU), the Asia-Pacific
Telecommunity (APT), and the European
Community (EC). Itis truly essential that these
efforts succeed in order to ensure their viability
and ability to achieve GMPCS’s common
objectives of providing wireless communications
to every corner of the globe.

The ITU’s First World Telecommunication Policy
Forum, held in October 1996, provided a
framework for developing a global consensus for
equitable and flexible licensing policies that all
nations could adopt with sufficient comfort while
not abandoning their national sovereignty.

The ITU has already played a major role in the
development of GMPCS. First, through the
policies advocated by its Secretary General, it
quickly recognized that private industry could
play a major role in the development of
telecommunications services, a concept which is
now widely accepted. Second, through the
allocation of frequencies on a worldwide basis,
the ITU provided potential GMPCS operators with
the necessary spectrum resources to proceed
with their system construction plans.

In order to provide worldwide service, GMPCS
will have to obtain individual regulatory
authorizations from every country in the world.
This is a daunting and difficult endeavor. To
achieve this objective, a number of policy and
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regulatory issues must be addressed by every
nation. In the vast majority of cases, no
regulatory framework exists and no technical or
regulatory resources are available at a national
level. The Policy Forum suggested a framework
for national, regional and worldwide application.

From a regulatory perspective, the major
challenge is to ensure that first there will be
universal licensing of the telecommunications
equipment used in the provision of
telecommunications services, and second that
this equipment will be allowed to freely cross
national borders. The global nature of these
systems makes roaming an essential and
fundamental feature of the overall licensing
process.

Almost half the world has accepted the GSM
standard, the unencumbered transborder
movement and use of GSM terminals, and the
principles that apply to GSM roaming — one
protocol used worldwide enables free circulation
-~ can also be applicable to GMPCS.

To facilitate free roaming of handsets across
borders, uniform technical and type approval
standards must be accepted globally and on a
national level. One system equals one standard
that ensures uniformity worldwide.

3. Policy Considerations and
Development

Policies for the facilitation of GMPCS systems
must be done on a natioanl level. The results of
the Policy Forum gave guidance to national
regulators on how they may wish to implement
GMPCS.

The delegates to the Policy Forum prepared five
Opinions(1) that national regulators may wish to
consider to facilitiate the entry of GMPCS
systems in their countries. The delegates
recognized the benefits of GMPCS systems and
their Opinions were geared towards introducing
GMPCS in a timely, orderly fashion. In Opinion
2, Principle 4, GMPCS Regulation, the
delegates stated that:

National reqgulators should, in a
timely manner, consider the
benefits of creating a simplified,
non-discriminatory and
transparent regulatory
environment, particularly with

respect to such matters as
service licensing, gateway
station authorization,
interconnection arrangements
and user terminals, in which
GMPCS services are regulated
only to the extent necessary ...

Opinion 2 reflected the general international
trend towards regulation of GMPCS systems. |t
was very important, though, that the ITU, as a
highly respected international body, endorse
these key concepts in order to give them further
validity in the internatioanl community.

Global systems will need to have regulatory
approvals in all countries; accordingly, the
national regulatory environment must be clearly
set forth to enable system operators and their
local partners to obtain all necessary approvals.
Predictable and transparent regulations are a
key factor in defining market access
opportunities.

A key consideration before licensing is the
policy that a country will adopt. Providing for
equitable, open market access is encouraged, of
course. Competition amongst systems will
result in the best services and prices for
consumers. In addition, a fair “level playing
field” will allow market forces to determine
market success.

Approaches to national policy development
have either been to create a new policy or to
classify GMPCS into the same category as an
existing technology. Either choice has
ramifications.

3.1. National Policy Development Trends

Developing new policies for GMPCS systems,
or any new technology, can take quite a bit of
time. For instance, in the United States, the
Federal Communications Commission took
approximately five years to prepare its Big LEO
Report and Order(2). The FCC created a policy
for Big LEOs based on a public rule-making
procedure that allowed the applicants and
interested parties to comment on and influence
the rule-making process. Of course, the FCC’s
approach also provided for the maximum
amount of fairness for all applicants.

While developing a new policy can take time,
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national regulators from around the world have
recognized that new technologies are constantly
being introduced and that it is difficult to
develop new policies as quickly as the
technology is being created. This concern
needs to be compared to the thought that the
process of developing new policies entails
studying the new technology and the applicant’s
system feasibility, thus allowing regulators to
determine if the proposed system will actually
be implemented, preventing issuance of
licenses to possible “paper systems.” Another
key consideration is that when regulators take
the time to develop new policies, they have
increased freedom to introduce innovative
measures, such as having system construction
milestones that must be met before licensure.

Sometimes, regulators decide to save time and
administrative burdens by making new
technology such as GMPCS “fit” into an existing
policy. With GMPCS, many regulators felt
comfortable with this approach. Because of its
varied applications, GMPCS has been licensed
under the existing national criteria developed for
mabile/cellular services, satellite, and
international value added network services
(IVANS). Often Administrations have national
joint venture and foreign ownership laws that
require global system operators to work with
national operators, further ensuring that national
interests will be protected.

There are, naturally, ramifications for using
existing regulatory policies. Existing policies
can be used as quickly as the new technology is
created, thus ensuring timely market entry.
When existing policies are used, though, it is
important that the policy allows for new entrants,
competitive safeguards and general fairness
principles, while still accounting for the issue of
utmost concern to governments, their national
sovereignty. By using an existing policy,
regulators instill cenfidence to applicants and
regulators because both parties will be working
with familiar rules, thus potentially allowing for
quicker licensing and introduction of new
technologies in the marketplace.

4. Initiatives towards Achieving Free
Circulation of GMPCS Terminals

The delegates to the Policy Forum identified
worldwide transborder movement and use of
GMPCS terminal equipment as a key element
to seamless global communications. Opinion 4
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on the Establishment of a Memorandum of
Understanding to Facilitate the Free Circulation
of GMPCS User Terminals, was established
because the delegates:

due to their global...coverage,
the possibility of being able to
operate GMPCS terminals
without geographical constraint
raises regulatory concerns iwth
regard to “free circulation”

The delegates to the Policy Forum also
developed a draft Memorandum (the “GMPCS
MoU") to be signed by interested parties.
Signatories to the MoU would endorse free
circulation of GMPCS terminals with regard to
type approval, licensing and marking of
terminals, customs arrangements and access to
traffic data.

The ITU has “fast tracked” the MoU, and has an
aggressive schedule to complete the document
by July 1997. This schedule could be met due
to prior precedents that are a useful guide.

4.1. Precedents to the GMPCS MoU
Before the Policy Forum, regional bodies had
clearly recognized that free circulation of
GMPCS terminals is a key element to the
system’s usefulness to users and towards

meeting the GMPCS goal of global
communications:

“Facilitating the free circulation and use
of hand-held equipment throughout the
world is expected to be one of the more
important challenges. Current
regulatory mechanisms are not
sufficiently developed to accommodate
this easily.”(3)

The first precedent for regional free circulation
for mobiles can be found in Europe. The
second precedent for mobiles, Global System
for Mobile-communications (GSM), spans well
beyond Europe. GSM users have
unencumbered transborder movement and use
from the Baltic to the Pacific -- throughout over
90 countries. The European Union (EU) has
indicated that its current Mutual Recognition
Directives for telecommunications terminal and
satellite earth station equipment (91/263/EEC
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and 93/97/EEC)(4) should apply to handheld
GMPCS terminals. Currently in Europe, under
these Directives, mobile handsets freely
circulate with their users. Mobile operators with
technologically compatible equipment in Europe
have commercial roaming agreements with
each other for ease of use by their customers.
In addition, the European Technical Standards
Institute (ETSI) has recommended that the
European Commission apply the “principle of
freedom of circulation for satellite PCS handsets
without additional licensing procedures.”(5) The
EU Directives and the principles contained
therein could also be implemented by the CEPT
countries to extend the free circulation of
GMPCS handheld terminals to one-quarter of
the world. Most of the GMPCS systems that
have been proposed plan on utilizing dual-mode
handsets that can provide both satellite and
cellular communications; so that from a
regulatory perspective, half of the handset is
currently able to freely circulate.

4.2.1. The GSM Example

Operators from nearly half the world have
agreed to allow transborder movement and use
through the GSM Memorandum of
Understanding (GSM-MoU), which allows for
seamless mobile communications throughout
the world. The GSM project is an excellent
example of successful coordination of a mobile
system and standard system protocol.

Today, 168 members in 92 countries have
committed to promoting the GSM platform as
the world’s mobile standard. The GSM-MoU
Association has created a worldwide structure
for free circulation of terminals. The GSM
protocol is based on a common technical
standard, and this allows type-approved GSM
mobile stations to be used without restriction in
signatory countries. There is coordinated type-
approval of mobile stations with a single
specification, conformance test and mutual
recognition of GSM terminal equipment. Users
may roam onto other operator's networks with
bilateral roaming agreements that are facilitated
by the Association’s standard roaming
agreement. GSM-MoU signatories easily utilize
each other's GSM-family networks for seamless
mobile communications for the benefit of their
subscribers. The GSM MoU Association also
has regional interest groups that work towards
resolving and harmonizing issues that face the
Association’s members.

4.3. Regulatory Action Needed to
Facilitate Free Circulation of GMPCS
Terminals

Obviously, GSM has led the way in initiatives
that have provided for free circulation of
terminal equipment. Currently, GSM is in use,
or is planned to be used, throughout Asia and
the Pacific. All of these nations have adopted
the policy of allowing transborder movement
and use of a mobile system. The next step will
be to expand the focus from GSM to other
technologies, whether they be new ones such as
GMPCS or old favorites such as AMPS. The
need for action is further evidenced by the
growing initiatives towards making mobile
equipment interoperable -- for instance,
GSM/AMPS interoperability is now a reality, and
the future is moving towards technology that
can utilize all of the world’s maobile protocols in
one “smart” handset.

Through the ITU, regulators and operators will
work together to ensure that borders do not
hinder the goal of seamless global
communications. This effort is already
happening for one type of technology, and these
efforts have shown us that it can be done.

First and foremost, nations should adopt policies
that allow for unencumbered transborder
movement and use for technologically similar
equipment(6) once a nation has licensed
GMPCS in their country and to have approved
the GMPCS handsets. National policies should
also be flexible enough to be adopted for new
technologies and future interoperability between
existing technologies.

The ITU has already encouraged nations to
adopt free circulation policies and to sign the
GMPCS MoU. Besides encouraging nations to
adopt policies of transborder movement,
regional and international bodies will continue to
play a key role in forming consensus on issues
that will arise, such as creation and agreement
on a common label or marking for the
equipment that will be allowed to circulate
freely, encouraging acceptance of
recommended global equipment standards or
technical specifications, expedited customs
clearance, and to deal with any other
transborder certification requirements. An
essential element of GMPCS is that the
terminals must have essentially the same
technical standard and that “global approval
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regimes for handsets [be] based only on
essential requirements.”(7) Truly seamless use
and efficiency require that there be a uniform
worldwide protocol and marking for equipment
in order for the equipment to work anywhere
effectively.

Finally, all parties -- national regulators, regional
alliances, and international bodies -- should
realize that a zone of seamless transborder
equipment movement will stimulate their
economies and aid in national and intemational
humanitarian efforts, such as disaster relief.
Network operators from the largest to the
smallest nations could form intemational bi- and
multi-lateral network roaming agreements with
each other for the benefit of their users. Users
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1. Abstract

The countries of Southeast Asia range from the economically dynamic city states of Singapore
and Hong Kong' to the diversifying economies of major ASEAN members to low income countries
struggling to build their economies and infrastructure. This paper examines experience to date from
various approaches to restructuring the telecommunications sector and modernizing the
infrastructure in Southeast Asia. Examples are drawn from Singapore, Hong Kong, Malaysia, the
Philippines and Vietnam.? Analysis focuses on issues of the government role in licensing, oversight
and consumer protection; conflicts between government interests in regulation and operation, and
government attempts to control access to content of the newly introduced technologies of satellite
broadcasting and the Internet. Lessons and strategies relevant to privatization and restructuring in

other Asia-Pacific countries are highlighted.
2. Basic Indicators

The countries chosen for this analysis
share some economic and demographic
similarities, but differ in many respects, including
the structure of their telecommunications sector.
(See Table 1).

Singapore and Hong Kong are the most
developed, falling within the World Bank's high
income classification, which also includes Japan
and the other OECD nations of North America,
Europe and Oceania. Singapore's trading economy
is highly information intensive; its goal is to
become an "intelligent island" that can serve as a
regional commercial hub and lure international
companies from Hong Kong. Official policy in
Hong Kong is much more "laissez faire," but it
could already be considered an "intelligent island"
based on its high  utilization  of

telecommunications and information-intensive
economy.

Malaysia is one of the fastest growing economies
in the region, with much of its income derived
from petroleum. It also has attracted high
technology industries that have set up assembly
plants in the Penang free trade zone, and is intent
on further diversifying its economy. The
Philippines status as a low income country reflects
the stagnation of the Marcos era, high population
growth rates, and the continuing domination of
the economy by a few powerful families, despite
reforms by the Ramos government. Vietnam has
become the investors' darling apparently because
of its economic potential and entrepreneurial
spirit, but it remains among the world's poorest
nations after decades of war, exacerbated by a
centrally controlled economy and elderly Soviet-
trained leadership.

! Hong Kong, of course, is not a country but a British territory, and will revert to Chinese
control as a Special Autonomous Region on July 1, 1997. However, as it has a distinct economy and
telecommunications policy, it will be considered as a separate entity in this paper.

2 Much of the analysis in this paper draws on research conducted by the author in these
countries supported by a Fulbright Asia-Pacific Lectureship in the spring of 1996.

2
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Table 1: Basic Indicators of Selected Southeast Asian Countries

World Bank Population GDP/Capita Teledensity
Classification 1993 1993 1994
(millions) (US$) (lines/100)
Singapore high income 28 19,214 54.0
Hong Kong high income 5.8 18,687 47.3
Malaysia upper middle 19.5 3,392 14.7
Philippines lower middle 66.2 817 1.7
Vietnam low income 729 181 0.6

Source: ITU, World Telecommunication Development Report, 1995.

3. Structure of the Telecommunications Sector

Each of the above countries has taken a
different approach to  organizing its
telecommunications sector (See Table 2).
Singapore, Malaysia, and Vietnam are evolving
from a PTT structure carried over from their
colonial administration, in which
telecommunications was a government-operated
monopoly, under the same jurisdiction as the
postal service. Hong Kong's telecommunications
were provided by Cable and Wireless, the
formerly government-owned company that
provided telecommunications services for Britain's
colonies. The Philippines inherited a primarily
Vietnam has retained its PTT heritage, with
telecommunications policy and operations still
under government control. Telecommunications
policies are set by the Directorate General of Posts
and Telecommunications (DGPT) which was
separated from the Ministry of Communications
and Transport in 1992. A new entity, Vietnam
National Posts and Telecommunications (VNPT),

American model, with a large dominant private
company (PLDT, the Philippines Long Distance
Company) and some services in rural areas
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provided by national and municipal governments.
was established to operate the national network
under the regulation of the DGPT. The VNPT
established several subsidiaries including Vietnam
Mobile Services (VMS), Vietham Data Corporation
(VDC), Vietnam Telecoms National (VTN),
Vietnam Telecoms International (VTI) and the
Vietnam Postal Service (VPS). VNPT is also
responsible for transmission of radio and
television.

Recognizing the need to develop its
national infrastructure, the government issued an
information technology master plan called ITP-
2000 in 1993. There is a potential for separate
government sponsored IT networks to become
alternatives to the VNPT networks. However, the
DGPT has retained control to date, despite
pressures from some research institutes and
government departments to obtain Internet access,
which was not available from the VNPT. In 1990,
Malaysia partially privatized its former
government operator, Telekom Malaysia, which
was corporatized in 1984. Jabatan Telekom
Malaysia, under the Ministry of Energy,
Telecommunications and Posts was converted to
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Table 2: Structure of the Telecommunications Sector in Selected Southeast Asian Countries

Country Local Trunk
Singapore M-PP M-PP
Hong Kong C C
Malaysia M-PP C
Philippines M-P C
Vietnam M-G M-G

M = monopoly C = competitive
G = government owned P = private

a regulator. Telekom retains a local monopoly
and has responsibility for rural services. However,
competition has been introduced in cellular
services, pay phones, long distance and
international services. The new entrants are all
local companies, many with strong ties to Prime
Minister Datuk Seri Mahathir Mohamad, or other
members of the ruling party UNMO (United
Malays National Organization).

Although Singapore Telecom has been
partially privatized, the government has been
reluctant to allow competition. In 1992, Singapore
Telecom was corporatized, taking over the former
commercial functions of Telecommunications
Authority of Singapore (TAS), which is now the
regulator. The company was given a fifteen year
monopoly by TAS in domestic and international
telephone services and leased circuits. It was also
given exclusive rights to provide cellular mobile
service for five years, until 1997. Singapore
Telecom is now the largest company listed on the
Stock Exchange of Singapore. The government of
Singapore will continue to hold, at least initially,
approximately 80 percent of the privatized
company, and will likely hold a "golden share"
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Int'l Mobile VAS
M-PP M-PP C
M-PP C C
C C C
C C C
MG MG MG

PP = partially privatized

indefinitely.

In 1993, more than 3,000 international
companies hubbed their telecommunications
through Singapore, but fewer were regionally
based in Singapore than in Hong Kong.! However,
Singapore has been aggressively marketing itself
as an alternative to Hong Kong because of the
uncertainty of the post-1997 political environment
in Hong Kong. Singapore has attracted several
regional satellite uplink operators including HBO,
ESPN, and ABN (Asian Business News), among

- others. Ironically, these operators can transmit

from Singapore, but their programs cannot be
received by Singaporeans, who are not permitted
to own satellite antennas.

In Hong Kong, the dominant carrier is still
Cable and Wireless, through its subsidiary, Hong
Kong Telecom (HKT), in which it retains majority
ownership.(The other major investor is the
Chinese International Trust and Investment
Company (CITIC), an arm of the Chinese
government.) Regulation is the responsibility of
the Office of the Telecommunications Authority
(OFTA), which is generally modeled on the UK.'s
OFTEL and Australia's AUSTEL. (In fact, the
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Director General was recruited from AUSTEL.)
Following the Hong Kong government's policy of
"positive non-intervention", OFTA has liberalized
the sector into one of the most competitive in the
world. The extent of its future autonomy in
telecommunications will depend on China's
interpretation of the "one country, two systems"
policy that will come into force with Hong Kong's
reversion to China in July 1997.

HKT remains the sole provider of all
international service, having been granted a 25
year monopoly in 1981 (before OFTA) that will
not expire until the year 2006. HKT's local
monopoly expired in 1995, after which OFTA
intro_ducéd local competition. Three operators
have been licensed to compete with HKT in the
provision of fixed-network service. By linking
with callback operators, they have effectively
introduced international competition, despite
HKT's international monopoly.

Hong Kong has the one of the highest
concentrations of wireless communications in the
world. By 1994, there were 431,800 mobile
subscribers, or 7.4 per 100’ using services
provided by four cellular operators on seven
networks covering five analog and digital
technologies. Hong Kong also has the world's
highest concentration of pagers, with almost one
pager for every four inhabitants. In addition to
the four cellular operators, there are also four
telepoint cordless telephone (CT2) licensees
(service started in 1992), and 36 paging service
operators.® Up to six operators are being licensed
to provide Personal Communications Services
(PCS), with very small handheld handsets
accessing microcells.

The Philippines is perhaps the most open
of ASEAN markets, with more than two dozen
companies offering telecommunications services,
but most are controlled by a small circle of ruling
families. They form alliances with foreign
companies for financial backing and technical
expertise, but the alliances are volatile, with
considerable turnover. The Philippine Long
Distance Telephone Company (PLDT) is the

dominant operator with 86 percent share of the
market: the remaining 14 percent is the
responsibility of some 50 other franchises. PLDT
has been a fully private operator since 1928; its
franchise extends until 2028.

Several private carriers have entered the
market to provide local, long distance, and value-
added services. In 1995, seven record carriers
provided domestic telex, facsimile, and leased-line
services; four provided international services.
There are also several private carriers for paging
and data communications. Five companies have
been granted provisional authority to establish
national cellular networks.

4. Regulatory Issues

4.1. Conflicting Mandates

Countries that are in transition from a PTT
structure to a commercialized telecommunications
sector typically face difficulties in establishing an
autonomous regulator. Typically, the regulatory
staff is drawn from part of the operator that was
responsible for tariffs, standards, and
intergovernmental  affairs.  Neither  the
Telecommunications Authority of Singapore
(TAS) nor Jabatan Telekom in Malaysia is truly
independent of Singapore Telecom or Telekom
Malaysia, where many of their former colleagues
now work. TAS still interweaves regulation,
operation, and policymaking. Its function is not
only to regulate but also to develop and promote
the telecommunications industry in support of the
National Information Technology 2000 (IT 2000)
Plan to make Singapore an "intelligent island."

TAS also receives about 60 percent of
Singapore Telecom's surplus, and may receive
revenue from licenses and administrative fees and
may raise capital through stocks and bonds.* It
would appear that TAS faces numerous potential
conflicts of interest. However, Hukill concludes:

"The close link between government,
regulator and operator in Singapore must
be seen not in terms of conflict of interest
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as might be the case in other countries, but
as a tripartite strategy for development
opportunity ...

As long as what is good for ST is good for the
country, this may be true. But as more
competition is introduced, and users develop a
stronger voice, TAS may find it difficult to play
several policy roles.

Although Malaysia has separated its
regulatory agency, JTM, from its now partially
privatized operator, JTM is really not independent
of either the government or STM. As in Singapore,
its employees were formerly employees of the
government-run operator. JTM only recommends
decisions; it can be overruled by the Minister or by
the Cabinet. Also, the government still sees
Telekom as an important element of its industrial
policy, and with its majority share, wants Telekom
to be commercially successful.

The licensing process is opaque, with no
obvious criteria and evidence of political cronyism
in selection of successful licensees. The terms may
also not be fixed; in 1996, the government decided
that too many licenses had been awarded during
the previous administration and election period,
and indicated that it would like some licensees to
buy out others, despite the fact that all had made
investment plans and were building networks
based on their license terms. N

4.2, Tariff Reform

The price of international calling has

dropped in many Asian countries, under pressure
from authorized competition and callback
services. The Philippines and Malaysia have
authorized competitive international gateways.
Singapore has retained its monopoly, but ST's
tariffs are set to be competitive with a basket of
tariffs from other countries. Callback services are
also effectively lowering international rates for
many customers. To access callback services, a
customer dials a number, typically in the U.S,,
and hangs up before the call is answered. The
callback operator's switch seizes the number data
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and dials the party back, setting up a circuit that
originates from the cheap calling country.
Callback is viewed with great consternation by
administrations which have typically priced their
international calls to generate revenue to extend
and upgrade their domestic networks, or to keep
local rates low.

Vietnam has one of the world's highest
accounting rates, and perceives callback as illegal
and apparently a significant threat to VNPT's
revenues.® In contrast, OFTA in Hong Kong has
effectively introduced international competition,
in spite of HKT's monopoly until 2006, by
licensing competitive local companies which are
offering callback access. In fact, the Hong Kong
government encourages its departments to use
callback to save money.

Operators that retain a local monopoly
may turn to their captive customers to make up
for revenue lost through competition in domestic
long distance (trunk) and international services.
For example, in March 1996, Telekom Malaysia
received approval from Jabatan Telekom to
increase local rates significantly. There was no
previous notification that such a change was
under consideration, nor any mechanism for users
to express their views.” One group of users who
were likely to be significantly affected were
Internet users. In fact, there was a protest from the
government-owned Internet access provider, and
a compromise was reached to introduce a new
pricing structure for Internet access.

4.3 Setting the Rules for Competition

As competition is introduced, regulators
must resolve issues such as network quality,
network standards and compatibility, revenue
sharing and interconnection agreements.

In the Philippines, Executive Order 59
issued by President Ramos in 1993 required
compulsory interconnection of authorized public
telecommunications carriers to create a
nationalized integrated network and encourage
greater private sector investment. This decision
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paved the way for other authorized carriers
including small "mom-and-pop" operators to
interconnect with the national backbone of large
carriers. The Philippines was also divided into ten
Local Exchange Carrier (LEC) service areas.

The NTC has left PLDT and the local
exchange carriers to negotiate among themselves,
intervening only if invited or if the parties cannot
agree within 90 days. Since PLDT's network
includes 90 percent of all installed lines, the other
carriers have felt pressure to agree to PLDT's
terms. PLDT had not designed its network for
interconnection with numerous other carriers and
had not budgeted for the transition. Also, PLDT

acts as a bottleneck in high demand areas where’

the new carriers depend on the PLDT network. In
mid-1996, the new carriers cited backorders for
hundreds of trunks in Manila from PLDT.® Other
issues to be resolved included billing protocols
and cost allocations among the carriers.

Regulating the multiplicity of new
operators is a formidable challenge, especially
given the continued dominance of PLDT.
Enforcing interconnection agreements and
determining how to allocate costs among the
carriers are among the daunting issues facing the
NTC. However, policies it develops could become
models for other countries in the region.

In Malaysia, Jabatan Telekom faces similar
issues as it authorizes more competition. The new
carriers cite problems with interconnection,
numbering plans, procedures for obtaining
construction permits and rights of way, and a
prohibition on resale. Without the option of
obtaining capacity from Telekom Malaysia at
wholesale prices, new carriers are choosing to
build their own backbone networks, which are
highly capital intensive. However, the
government is urging Malaysian industry to
reduce imports in order to cut its foreign exchange
deficits. Resale could help to reduce this deficit by
creating an incentive to use surplus fiber and
satellite capacity.
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5. Extending the Public Network
5.1. Malaysia: The Carrier of Last Resort

Southeast Asian nations are using a variety
of strategies to extend public networks to
unserved communities, particularly in rural and
remote areas. Malaysia has adopted the "carrier of
last resort" approach, also found in Australia and
the United Kingdom. Telekom Malaysia (STM) is
required to provide service in less profitable rural
areas, while competing with carriers which
apparently can cream skim the most lucrative
business and urban customers. Yet reserving a
rural monopoly for Telekom Malaysia provides no
incentive for the company to reduce costs for rural
services.

A test may come with the availability of
the MEASAT satellite, which would be very
suitable for providing services in isolated areas of
Sarawak and Sabah. It is unclear whether
Binariang, which owns MEASAT, can obtain
authorization to serve these communities directly,
or whether STM would be required to provide the
service. STM could lease capacity from MEASAT,
but appears to favor building its own more
expensive terrestrial networks. If STM does build
its own more expensive terrestrial network, it will
be following in the path of Telecom in Australia
(now Telstra), which rejected in the 1980s the
opportunity to use Aussat to serve remote
settlements in the Outback, instead building its
own microwave network, a more costly and less
flexible system. '

5.2 The Philippines: Incentives for Investment

The Philippines has adopted an innovative
strategy to create incentives to install
telecommunications networks in unserved areas.
Licenses for international gateways and domestic
services now require that operators also
undertake to install several hundred thousand
lines in an unserved region. Executive Order 109
issued by President Ramos in 1993 requires a total
of five million landlines from gateway and cellular
telephone operators. Each Cellular Mobile
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Telephone Service (CMTS) operator is required to
install a minimum of 400,000 local exchange lines.
Similarly each International Gateway Facility
(IGF) operator is required to install a minimum of
300 local exchange lines per international switch
termination and a minimum of 300,000 local
exchange lines, within three years from the date of
authority to operate and maintain local exchange
carrier service.’

The Philippines' policy of requiring
licensees of international gateways and cellular
systems to build networks in unserved parts of the
country is a very innovative strategy to create
incentives to invest in unserved areas. Although
some observers have questioned the wisdom of
this approach in that it may perpetuate internal
cross subsidies, it shows promise as a model that
may be emulated in other countries with large
unserved territories. Some operators apparently
see the new policy as a burden, while others
welcome the opportunity, and anticipate
profitable operations in their new franchise areas.
Perhaps in a few years it will be possible to make
a market in these rural franchise areas, so that
rights to build and operate may be traded, with
operators interested in expanding their franchise
areas buying the obligations from those who find
them a burden.

5.3. Vietnam: The BCC

Vietnam's new Foreign Investment Law,
part of the constitutional reform of 1992 which
adopted the guiding principle of "doi moi" or
economic innovation, permits joint ventures and
100 percent ownership of assets. However,
telecommunications is still regarded as important
to national security; to retain government control,
the DGPT has authorized only one form of foreign
participation, the Business Cooperation Contract
(BCC), which is an agreement between a foreign
and Vietnamese partner for "the mutual allocation
of responsibilities and sharing of product,
production or losses, without creating a joint
venture enterprise or any other legal entity."°

Vietnam's first BCC in telecommunications
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. communications.

was with Telstra of Australia (formerly OTC) in
1988 to install INTELSAT earth stations in Hanoi,
Ho Chi Minh City, and Danang for international
International revenues are
shared between Telstra and the DGPT, which uses
part of these revenues to expand the domestic
network. Telstra also financed the DGPT's share of
an optical fiber submarine cable linking Vietnam
to Thailand and Hong Kong."Operating
companies from Singapore, Malaysia, Thailand
and Hong Kong are also participating in ventures
in services such as cellular, paging and
payphones.

6. Misplaced Priorities? Access to Television vs.
Telephones

There are striking differences in access to
television vs. telephones in the region (see Table
3). In both Hong Kong and Singapore, there are
apparently more telephone lines than TV sets. A
probable explanation is that the economies of both
of these city states are highly information-
intensive, so that there is a higher proportion of
business lines than would be found in other
developed economies with greater land area. Also,
the data on TV sets may underrepresent the actual
number of sets per household. We can conclude
that access to television and to telephone service
is close to universal in both Singapore and Hong
Kong.

However, television is more accessible in the
other countries. Malaysia has 1.6 times as many
television sets as telephone lines; it is likely that

the disparity is more significant in rural areas.
The Philippines has more than 7 times as many
television sets as telephone lines, while Vietnam
has more than 18 times as many TV sets as
telephone lines. There may be a partial historical
explanation in the Philippines and Vietnam. The
Marcos regime heavily controlled the privately
owned mass media to portray a favorable image
of the country and its government, and siphoned
off PLDT funds that could have been invested in
extending telephone networks. The Vietnamese
government operated both broadcasting and
telephone service, giving priority to the mass
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Table 3: Access to Television vs. Telephone Service

Country Teledensity
Singapore . 473

Hong Kong 54.0
Malaysia 147
Philippines 1.7

Vietnam 0.6

TV Ratio

Density TV Sets/Tel Lines
38.0 038

35.9 0.7

231 16

12.1 71

11.0 18.3_

Derived from: ITU, World Telecommunication Development Report, 1995

media as a means of disseminating government-
approved information. The relative inaccessibility
of telephone service may also reflect a
contemporary view that broadcasting remains
more important.

These discrepancies also indicate the
comparative difficulty of extending access to
interactive communications, which requires links
to each customer and switching facilities,
compared to broadcasting, which simply requires
relaying and retransmitting the signal.

(Distribution of television is difficult to isolated
areas such as the interior of Vietnam and the
Philippine  archipelago, = where satellite
transmission may be the least cost solution.)

These data also indicate that a significant
percentage of households in the Philippines and
Vietnam has sufficient disposable income to
purchase a television set, despite the very low
average annual incomes. Of course, some people
may place a higher priority on television as an
investment for the family, as has been
documented for some low income U.S.
households. However, it appears safe to assume
that at least as many households as those with
television sets have members who would use a
telephone if it were available, for example in a
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phone booth or at a kiosk, and that a sizable
number would be able to become individual
subscribers.

7. The National Flag Carrier Syndrome

The "national flag carrier" syndrome that
seems to require every country to have its own
airline has mutated to satellite systems. Satellites
have many advantages for countries such as
Indonesia and the Philippines, with archipelagos
consisting of thousands of islands, and for
countries such as Vietnam and other countries
with very limited infrastructure and unserved
rural and remote communities. However, it does
not appear that demand in each country justifies
its own domestic satellite system. Nevertheless,
Indonesia's PALAPA system has been joined by
Thailand's THAICOM and Malaysia's MEASAT,
and there are two competing domestic satellites
being built for the Philippines. These systems are
being designed with regional beams so that they
can provider services to their neighbors, but the
neighbors seem intent on procuring their own
satellites. Capacity is also available from regional
and international systems including AsiaSat and
PanAmSat, as well as INTELSAT.

The satellite policy environment in the
Philippines in 1996 is remarkably similar to the



situation in Indonesia in 1976. President Suharto
wanted PALAPA to be launched before the 1976
elections; design and construction were
constrained to meet this deadline. President
Ramos has stated that he wants a Filipino satellite
in orbit in time for the APEC meeting to be held in
the Philippines in late 1996. At present,
twocompeting systems are being built to serve the
Philippine market.

The Philippines is already using satellite
technology for domestic services by leasing
capacity on Indonesia's PALAPA system. One
argument given for investing in a Filipino satellite
is that it would help reduce the national balance of
payments deficit at a faster pace since scarce
foreign exchange would not longer be needed for
foreign transponder rental.? However, these
systems themselves represent an enormous
investment of hard currency, as domestic satellite
systems (including the satellite, launch, insurance
and master control stations) typically cost about
$200 million.

8. Controlling Access to Information
8.1. Letting in the Flies

Chinese economic reformer Deng
Xiaoping voiced his ambivalence about opening
China's doors to the world: "When the door
opens, some flies are bound to come in."" Chinese
government attempts to control access include
banning satellite antennas, blocking access to
Internet sites, and impeding access to the Internet
itself and to other means of electronic
communication. Other Asian countries appear to
share these concerns that information from
outside will contaminate their country, even as
they encourage investment in information
infrastructure.

Singaporeans are not allowed to install
satellite terminals to receive television from
AsiaSat, Malaysia's new MEASAT, or other
satellites with footprints covering Singapore, even
though it has attracted uplink operators that
transmit many of these channels from Singapore.

95

Singapore is also anxious to promote Internet
access as part of its IT2000 strategy, but wants to
know who is using the Internet and what
information is being accessed. Customers must
provide their ID number or passport number to
get an Internet account. The government has
recently decided to apply the standards of
broadcasting content to the Internet, holding
Internet access providers accountable for
information on their networks, and blocking
access to Internet sites deemed unsuitable for
Singaporeans. Such policies would seem
paradoxical for a country that has staked its
economic future on becoming an information-
based economy.

Malaysia has also identified
telecommunications as central to its goal to
becoming a developed country by the year 2020.
A fiber backbone now runs the length of
peninsular Malaysia along its motorway; Malaysia
now has its own domestic satellite system, and an
"intelligent town" is being constructed on the
outskirts of Kuala Lumpur. Yet the Malaysian
government remains concerned about content that
its citizens may find on the Internet and other
satellite systems. Satellite antennas had been
officially banned, although the government has
turned a blind eye in rural areas and in east
Malaysia (Sarawak and Sabah) where thousands
of mesh antennas are pointed at Indonesia's
PALAPA satellite. Now that MEASAT has been
launched, Malaysia's solution is to limit sales to 60

" cm. antennas, with the assumption that the

equipment will only be able to pick up signals
from the high powered MEASAT system.

Such policies would not be surprising,
perhaps, among countries with less developed
economies or less entrepreneurial citizens. Of
course, Singapore and Malaysia have found that it
is virtually impossible to keep out information,
whether by banning certain magazines and
newspapers or banning access to Internet sites and
satellite channels. Yet their commitment to a
policy of control seems directly at odds with
industrial policies designed to upgrade their
telecommunications infrastructure and attract
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more high tech and information-based industries.
8.2. New Technologies: Access or Control?

As cable entrepreneurs are well aware, the
advantage of cable is that it allows the owner to
control access to the television channels, which
can be received only upon payment of a fee. Of
course, cable distribution can also be monitored,
so that the government will know what content is
being transmitted. Thus cable TV (whether
delivered via coaxial cable or optical fiber) may be
considered a much safer way to satisfy demand
for entertainment than uncontrollable access to
satellite channels. Again, Singapore and China
seem to be following a similar path. Both are
spurring investment in cable systems as a means
of satisfying demand for more channels
stimulated by satellite television, but monitoring
content. ST is also planning to invest in fiber to
the flat, so that it can deliver high bandwidth
Internet access and video on demand. Fiber to the
home has the advantage of both supporting the
"intelligent island" policy while at the same time
offering the capability to monitor content and
control access.

Satellite television is widely available
throughout the region, most notably via AsiaSat,
but also on other national and regional satellites
such as Indonesia's PALAPA, Thailand's
THAICOM, Malaysia's new MEASAT, and
PanAmSat. Countries larger than Singapore are
already unable to enforce bans on satellite
antennas; controlling access will be more difficult
as signals on new high powered satellites can be
received with easy-to-hide wok-sized antennas.
An alternative solution is to precensor programs
so that only those deemed suitable are delivered
by satellite. Eager to reach Asian markets, satellite
programmers are willing to comply.

Ironically, video compression technology,
which has been introduced for U.S. DBS services
to deliver more channel choices than are typically
available on cable, now provides a cost-effective
means to limit choice by distributing precensored
programming. Networks with regional uplinks in
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Singapore, for example, can digitize
programming, add subtitles or soundtracks in
different languages, edit out material deemed
offensive by various national governments,
compress the channels, and transmit several
versions of the same program on a single
transponder. The decoders sold in each country
will be programmed to allow reception of only
those channels approved by its government.

Many westerners are also searching for
technological means to counter the proliferation of
content they consider offensive such as violence,
pornography, ethnic or racial slurs, or instructions
on making bombs. The new US.
Telecommunications Act includes provisions for
a "v chip" to be installed in television sets that
would enable parents to block access to offensive
programs or channels. New Internet software
contains "network nannies" that can be set to block
access to Internet sites. Yet, unlike the policies
adopted in several Asian countries, these
approaches put the power of the technology in the
hands of the individual, rather than the state.

9. The Challenge of Change

The Southeast Asian countries reviewed
in this paper have introduced policies to increase
access to information and telecommunications
services throughout their countries and to
strengthen their own telecommunications and
information technology sectors. Some have
invoked industrial policies that set specific goals
and involve their governments directly through
research, funding and ownership of operators.
Privatization and liberalization are being
introduced often as a result of external pressures,
but are generally now seen as elements in their
overall economic development strategies.

Yet many challenges remain for countries
with more and less developed economies, and
with varying models of organizing their
telecommunications sectors. Separating policy and
regulation from operation must mean more than
changing names and separating offices.
Introducing competition requires setting and



enforcing the rules of the game in interconnection,
settlements, and standards. Extending service to
rural areas will increasingly require incentives
rather than subsidies.

Perhaps more significant is the reluctance
of many Asian countries to acknowledge that the
inevitable result of investing in information
infrastructure is to increase access to information.?
It will be the sharing and utilization of
information, not the mere existence of networks,
that will contribute to their future development.
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Global Wireless Network
Based On AMPS Standards:
A Migration Study and an Architecture Review
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SUMMARY: AMPS represents the largest portion of
the worlds celiular users. Operators’ interest to
network this subscriber base has increased steadily
during 1996. This interest has created a strong
platform for industry groups such as CTIA’s IFAST
and the CDMA Development Group to work on the
business and operational aspects of implementing
these networks into a global network. The paper
reviews the issues for creating large cellular networks
based on AMPS and CDMA access technology.

1. INTRODUCTION

First in this paper is a brief overview of the trends in
the wireless access networks. Network convergence
has been a key goal in the industry for some time and
it was a key theme at the ITU Telecom Geneva Show
in October of 1995. As figure 1 depicts, these differing
services are now starting to support each other and are
actually cooperating in bundled service packages in
some areas.

Figure 1: Network Convergence

Network Convergence

The technologies represented in this figure are certainly
moving forward. As can be seen from figure 2, there are
several areas that are enhancing their usefulness. Handsets are
getting smaller, smarter and easier to use. The alternative
services are increasing and there will soon be satellite access
as an option through systems like Iridium. The network
intelligence is increasing, although it is still mainly voice
transport that these networks address.
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Figure 2: Technology Trends
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2. ENDUSER NEEDS

When we build these networks we need to maintain a
perspective on - what the end user expects. The
expectations of the enduser and the service potential
should drive the architecture requirements. We can
divide the end users needs into different categories.

In control, which is aimed at the productivity
dependent segment. Some of the functions that
operators already are providing are:

Call screening, abbreviated dialing, voice activated
dialing and customer friendly billing statements.

Another growing segment is the information services
area. In touch depict the entry of wireless into
major mass marketing, some of the functions are basic
cellular, single number services and messaging.

Also, there are needs that can be categorized as

payment control, security and health alerts, see figure
3.

Figure 3: Subscriber Domain - Needs
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Another area of convergence is the interconnection
between cellular networks and the ever-growing
Internet for provisioning mobile information services.
An application of this service is Internet for CDMA
phones.

Figure 4: Wireless Internet Services
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All these services require an efficient network
architecture support for speed of delivery of call and
messages as well as flexibility in interconnection
between differing types of telecommunications
infrastructures.

3. HOW TO BUILD LARGE MOBILE
NETWORKS

The following are some of the key general principles
for telecommunications networks.  Increasingly,
these networks are becoming dependent on a
distributed network architecture. It pays off to define
what is meant by distributed architecture.

DISTRIBUTED NETWORKS:
ARCHITECTURE REQUIREMENTS
- UNIQUE NETWORK IDENTITY

The subscriber or terminal needs to have a unique
network identity. This is especially critical in
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wireless as the terminal is mobile. As the terminal
moves around, the network must know which
terminal it is communicating with in order to keep
continuity in service. An example of this is the risk
of having two terminals with the same identity but
with differing service capabilities.

- UNIQUE NETWORK ADDRESSING

There is also a need for unique network addressing ,
address in this case means actual phone number.
(Note that a terminal identity and phone number can
be different numbers, the phone number is what the
operator assigns to the terminal identity.)

This essentially requires that operators maintain
uniqueness in the numbering plans to avoid overlap
in subscriber numbers. With the growth of mobile
subscribers this has become an issue for international
roaming where old number series inconsistent with
industry plans overlap between countries.

- UNIQUE IDENTITY AND SERVICES RECORD

The subscriber needs to be represented by one unique
record. This is the record where we keep subscriber
profile information like services ordered, services
allowed etc. Having several records for the same
terminal or subscriber in the network causes
information management problems and service
inconsistencies.

. - GLOBAL VERSUS LOCAL TRANSACTIONS

MANAGEMENT

From a network point of view the interconnection of
converging systems places an interesting test on how
to treat global versus local transactions’ management.
With transactions is here meant the messaging going
on for mobility management, service support and
other non-basic call control messaging. Local
transactions are the transactions that can be handled
by the network nodes that are closest to the end user
at the time of service. For the most part a highly
distributed network requires frequent transactions to
be done locally while transactions that require both
central and local actions to be handled in a global
way. A key effort is to minimize the amount of
global transactions that need interaction between
nodes in diverse areas of the network. If all actions
are global then the distributed network architecture is
not used efficiently.

- SUPPORT INCREMENTAL  LOGICAL
GROWTH

We would also like to see support for incremental
growth per functional element so we can dimension
per local need and not be dependent on actions in
other nodes. This means that it is better to have
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logical separation between nodes so each function can
be optimized per its own needs.

- MINIMIZE NETWORK OUTAGE

Another key area is to minimize the outage risk of
the network by distributing network control into
units of higher redundancy and less catastrophe
exposure. It is quite reassuring to see the excellent
performance of wireless cellular networks in times of
earthquakes, major power outages, typhoons and
other acts outside of human control.

The mobility networks need to apply these
distributed network principles. Additional
requirements for wireless networks are listed in figure
5. An expanded description of these requirements
follows.

Figure 5: Mobility Network Principles

{ EMBED Word.Picture.6 }

As mentioned before the mobility networks need to
apply the distributed network principles as
mobility networks are essentially an extended
distributed network.

To minimize transaction delays means that the
network should transport messages as fast as possible
throughout all the network layers. This places a real-
time requirement on the communications protocol.
An example of this is that a subscriber is not likely
to wait five seconds to see if the network will be able
to act on a service request.

We would also like to access network
intelligence as early as possible in the
network. This means that we would like to act on
service functions with as much information as
possible directly and prioritize the services based on
knowing as much as possible about the subscriber.
The mobile networks provide an excellent
information opportunity as the networks not only
knows when the subscriber turns its phone on but
also periodically gets updates of the whereabouts of
the subscribers. This is done through a function
called autonomous registration which is built into
the phones.

This is an interesting area when it comes to
convergence between the wired and wireless
networks. An example of this is for one-number
services where the call will be delivered faster to the
subscriber if we route first to the mobile phone
instead of to the PSTN office or home number.
Since we know whether the mobilé phone is on or
responding in instants we can complete the call faster

than if we had routed to the office or home phone and
waited for the ring-out.

As it is beneficial to use as much intelligence as
early in the call process as possible it is of interest to
place mobility dependent transactions
mechanisms highest in the network.. Some
of this work has been done in the U.S. network
model identifying the interfaces between local offices
and mobile networks. The mobility nodes such as
MSC’s (Mobile Switching Centers) are now treated
with the same level of priority in the network while
in the older models the mobile systems nodes were
one layer under the local offices.

We also need to plan for the duality of
mobility: The basis for all mobility is that a
subscriber is no longer “home” anytime. Home here
meaning a fixed physical location such as a home
line. The mobile subscriber now has a home record
in a Home Location Register (HLR) but the actual
service transaction is always taking place somewhere
else, in the serving Mobile Switching Center. This .
duality of “home-away” is typically not part of the
planning of so-called legacy networks such as PSTN
where the subscriber transactions are fixed in one
node connected directly to the subscribers phone line.
This duality especially adds requirement to the
mobility management protocols.

Another interesting area is the issue of connection
less versus connection oriented signal
transfer. Connection oriented meaning a requirement
to know the signaling. path between two interacting
nodes such as a node providing a specific service and a
node handling the actual access to the subscriber. A
connection less orientation allows the signaling
network to transport the message parts to be
transported as efficently as possible in the network
without the nodes knowing the actual path.

There may not be a unique answer to this question,
there is however a need to considér interconnectability
between mobile system of somewhat high intelligence
and legacy based systems that may have a lot of
information that is needed in order to meet the
subscriber domain requirements as defined -earlier.
Generally  speaking, any mobility dependent
transaction is better served by a connection-less signal
transfer as the network will be able to handle this
function using all the benefits of a distributed
architecture. The mobility real-time requirement is to
have messages routed the fastest way in the network,
while not loading down the global network. For the
information part, there may be efficiencies of the
nodes being in a more direct connection, these services
also can be differentiated by tariffs to offset the less
efficient way of using the signaling network.

Important is also to provide for separation of
regional units for survivability. What is meant
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by this is that local or regional nodes should be able
to operate without strong dependency on actions in
other nodes. This became an issue in the early
nineties when a major network in the U.S;, suffered a
severe outage due to a software error that propagated in
the network, bringing down most of the transactions
management nodes. An example for mobility
networks is avoing the need to update the numbering
plans for each local node whenever new subscribers are
added in any local node around the world.

One could put a question mark after hierarchical for
the issue of addressing structure. Addressing
being actual subscriber phone number. The telecom
industry has been increasingly shying away from
hierarchical solutions in the last decade and a half. As
an example, dynamic network routing solutions seem
to be generally more efficient than strict hierarchical
ones.

Clearly with hierarchical addressing, it is more
efficient to do the address translation on the network
layer as the local nodes then only need to know its on
number translation.

What if we did not use hierarchical addressing? Lets
define what is meant by hierarchy. Typically the
industry is using a geographic representation such as
home phone line by street address, this geographic
representation is then placed in a hierarchy of four to
five network layers of routing and address analysis.
This is obviously not a general criteria for mobility-
oriented networks as they do not have a fixed line
geographical representation. '

An alternative to hierarchical or geographic addressing
would be to do application based addressing, a
mobility-oriented network could use specific
addressing schemes that are not tied to the PSTN’s
geographic addressing principles. Some parts of this
are essentially in place in the countries that use pre-fix

. identification of mobile users such as the early 010

prefix in Sweden for NMT mobile phones.

There are more examples of application oriented
addressing following in the paper.

For the most part general solutions based on industry
standards and administrative agreements is what will
be applied globally. The next section is a review of
some of these standards environments and activities.

4. Key Industry Forums And Activities For
International Wireless Network Standards

Following is an introduction to some important
industry forums and standards that help us in the
efforts to make large networks work.

RIC

Aruitoxt provided by Eic:

102

129

Figure 6: Wireless Standards “Playgrounds”

Wireless Standards“Playgrounds”

North America
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International Telecommunications Union (ITU) is
providing global numbering plans for both fixed and
mobile networks. It is also providing standardization
of Internationally accepted access methods for mobile
networks in its recommendation M.1073.

Telecommunications Industry Association (TIA) and
the T1 committees in the U.S. are providing standards
for mobile technologies. These groups work as

accredited American National Standards Institute
(ANSI) forums for setting standards.
And in FEurope we have the European

Telecommunications Standards Institute (ETSI).

The Japanese standards institutions as well as the
Korean ETRI have been increasingly active in global
standards activities lately.
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In the U.S. there has been a significant addition to the
industry working groups due to the growth of PCS
activities, The CDMA Development Group (CDG),
the North American PCS Action Group (NPAG) for
PCS 1900 GSM and Cellular Telecomunications
Industry Association (CTIA) are all active in PCS
industry issues. CTIA has initiated the International
Forum for AMPS family of Standards Technologies
(IFAST), which is to make the AMPS family of
standards interconnection more practical.

IFAST is a very important forum for international
recommendations and will be covered later in this

paper.

5. REFERENCE ARCHITECTURES AND
SIGNALING PROTOCOLS

Reference architectures are important as a base for the
interconnection specifications. A reference architecture
defines the key interfaces in the distributed and open
network architecture. '
Here are some of the industry’s most important
reference models. From a wireless point of view the
ANSI/TIA model and the ETSI GSM network
reference models are the most interesting.

Figure 8: Reference Architectures
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* B-ISDN

¢ ITU-T IN NETWORK

In figure 9 is an example of such a reference
architecture, this is the ITU IS-41 C reference model.

FIGURE 9: ITU IS-41 C Reference Model
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Another way to depict the reference model is shown in
the following figure. Here the key interfaces, IS-41
(the intersystem mobility protocol), A+ (the open
base station interface), and the PSTN interface are
shown, as well as the main functions of the different
nodes.
Figure 10: Network Functional
Partitioning
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- MOBILE APPLICATION PARTS

An interesting part in reference architectures is the -
evolution of Mobility Application Part (or protocol)
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(MAP). The MAP is the top layer applications
protocol that provides the actual mobility service
support in a mobile system. The early eighties gave
us the Nordic systems mobile user part which was
later amended separately by the hand off user part.

Some of the proprietary application parts developed in
the latter part of the eighties (Autoplex, DMX,
MTUP) have been very important in formulating the
current IS-41 and GSM mobile application parts. The
IS-41 MAP is the AMPS family of standards mobility
application part as defined by TIA while GSM uses
the ETSI defined GSM MAP. Other activities in the
application part area are Wireless IN (WIN) and
CAMEL. See the following sections. WIN and
CAMEL are ANSI’s and ETST’s respective efforts to
make the mobile application parts more IN (Intelligent
Network) friendly. UMTS and FPLMTS are driving
network and access issues towards the next generation
of wireless networks.

MESSAGE TRANSPORT PROTOCOLS

Currently we can choose between X.25, ITU-T C7 and
ANSI SS7 as transport for mobility protocols. All of
these protocols are currently in use in commercial
mobility networks. We will likely see X.25 go away
as it is being replaced by either of the two common
channel signaling protocols.

A key requirement on message transport protocols is
local access availability. Local access availability
requires that the networks have a reasonable
commercial availability in major population areas
otherwise the distribution of the network functions
will be hampered.

Control system orientation is also required which
means that the transactions management is there to
control the resources of the service providing network.

New transport methods in the future may include
ATM, broadband SS7, and the Internet protocols.
Interconnection between the current systems and these
new methods will be an important task for the
standardization areas.

The Internet is an interesting subject due to its
tremendous growth. Actually Internet emulates much
of the MAP functions in cellular although it was not
initially designed for mobile hosts. Internet has an
interesting character of doing addressing in a non-
geographical fashion. There certainly are some delay
issues though that need to be reviewed which anybody
surfing the web knows.

ITU C7 SIGNALING SUPPORT AND IS-
41
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The ITU signaling transport supports the IS-41
mobility protocol that permit cellular systems using
air interfaces such as AMPS, TACS, TDMA (TIA IS-
54 and IS-136) and CDMA (TIA IS-95) to support
large networks with millions of subscribers. The first
networks where IS-41 provided multi-million
subscriber networking was in the U.S. in 1991.

Specifically, IS-41 functions provides procedures that
detect the presence of a mobile subscriber in a visited
system and also validates a subscriber for service.
This is done in order to allow access to subscribed
services while roaming outside the original service
area.

The 1S-41 standard is similar to ETSI's GSM MAP
standard and has similar functionality for mobility
management. The network reference models are also
quite similar as can be seen from figure 9.

The international use of ITU’s Common Channel
Signaling System #7 (C7) provides a high-speed,
reliable means of communicating mobile call control
and mobility management information (caller location,
routing of addresses, subscriber categories etc.)
between switching systems. The design of the C7
utilizes the ITU open network architecture layered
approach, the Open Systems Interconnection (OSI)
oriented layers and applications.

The open system interconnection reference model
defines several layers of transport, routing and

" applications. We are specifically interested in the MTP

layer 3, the SCCP, the TCAP and MAP. Message
transfer part (MTP) ensures that all messages are
transmitted error-free and in the correct sequence.

Signaling connection control part (SCCP) manages
signaling information about circuit status and other
information regarding location, billing and services.
Transactions capabilities application part (TCAP)
defines the protocol that transfers vital information
between control segments of the cellular network.
The TCAP is specifically useful for non-call related
signaling which is needed for mobility support in
cellular networks. The TCAP use in IS-41 is quite
intrinsically defined with the mobile application part
which is why the industry is using the ANSI TCAP.

Mobile application part specifies the transfer of non-
circuit information between mobile switching centers
including location updating and roaming, hand-off,
user authentication, and other service related
transactions.

6. ADDITIONAL NETWORK STANDARDS

ERIC
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This section is a brief overview of some new standards
in the wireless industry that will be of use in
providing new services.

IS-124 DMH

IS-124 DMH specifies a protocol for near real-time
exchange of call detail records (CDR) over a data
network. This is a unique effort that is not available in
the ETSI/GSM specifications. 1S-124 is also called
Data Message Handler (DMH). 1S-124 provides
information for timely billing of mobiles, net

settlement between operators and fraud management. -

The official TIA project was established in 1992 and
an initial issue balloted in November, 1993. Revision
A was balloted in July, 1996.

WIN

WIN is a service-independent architecture which is
greatly enhancing existing capabilities in wire-line
networks while being based on standard service-
independent interfaces. It is oriented towards a

‘migration from MSC-centric architecture which is

intended to create a focus on rapid deployment of new
services that will permit operator differentiation of
services.

The objective of WIN is to standardize the interfaces
between platforms and the mobility call models. WIN
will allow multiple points of service control to be
done either in the SSP, the SCP, the HLR or in the
Service Node.

WIN & [S-41

With this IN orientation, we can extend IS-41 to
support new services by using an initial set of triggers
for WIN. There is work ongoing in TIA defining new
interfaces to other network entities such as Service-
Node and Intelligent Peripherals.

The foundation for WIN is already in place in the form
of the triggers in IS-41 revision C.

7. NUMBERING AND NETWORK

ADDRESSING PLANS

The worldwide numbering plans are boundary
requirements for the mobile networks to work
efficiently. We have quite a few plans to be concerned
about. E.163 is the base PSTN numbering plan while
E.164 is the Directory Number (DN) plan. The one
that the mobile industry is most interested in is the
E.212 plan, which is the International Mobile Station
Identity (IMSI) numbering plan. This is a non-
dialable number which defines the IMSI for identifying
a mobile terminal. IMSI is a 15-digit number. All
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these plans base the layers on geographical difference
where the first layer with one recent exception has
been representing the country code only.

The recent exception is the satellite mobile service
Iridiums own country code for number addressing.
ITU has recognized the need for an applications based
number plan for Iridium and applied a specific country
identity to Iridium in its numbering plan.

There is a need to review the current addressing
principles and make sure that the country dependencies .
can be taken care of while making the mobility
networks as efficient as possible.

Another important specification for the AMPS family
of standards is the TIA TSB-29 (Telecommunications

Services Bulletin 29) which contains several
recommendations to  assist the international
implementations. Revision B

contains
recommendations in the following areas: :

Mobile Identification Number tables (MIN), IMSI,
Global Title Translations (GTT) types for ANSI and
ITU SS7 signaling and IS-41 protocol considerations
within ITU CCS #7 networks.

In the network architecture area we also need to be
concerned about the importance of point code (PC)
management. Point codes are used to identify network
nodes. Since network nodes are somewhat fixed in our
geography, it makes sense to use a geographical
approach to layering.

The ITU-T’s point codes are two-layered, while the
ANSI pointcodes are three-layered. Pointcodes may be
the next logical resource to be at risk so it may be a
good idea to take a look at what next generations
requirements will be in this area. Global three-layer,
inter-country PC’s may be needed and as mentioned
before, mobile networks need to be addressed as high
up as possible in the network for transactions routing
to be as efficient as possible.

The Internet is as mentioned non-geographical in its
addressing , however, it is only two layered in its node -
addressing which would make it less efficient globally.

8. MOBILE NETWORK EXAMPLES

Lets take a look at how the actual mobile networks
are evolving.

The following illustration shows how a typical -
mobile network is configured. A city or country
cellular network is connected using industry standard
communications protocols allowing subscribers to
bring their mobile phones to different cities and
different countries while enjoying fully transparent
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service. This network example uses the ANSI IS-41
protocol to tie two differing networks together.

Figure 11: Cellular Networking

Cellular Networking
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IS-41 is the inter-system protocol in the Chinese
nationwide analog cellular network. This architecture
provides roaming capability between systems in
different cities and provinces. Inter-vendor roaming
was put in place at the end of 1995 through IS-41
links between Motorola and Ericsson equipment based
networks.

The networks meet at what has been defined as high-
level STP’s (signal transfer points). The STP’s help
in providing the network dedicated mobility message
distribution and routing functions. Low-level STP’s
will be deployed as needed based on network
architecture and message transactions capacity
requirements.

The network uses the generally accepted principle of
reducing the amount of STP layers in the overall
network, which serves to reduce transactions delay for
the various transactions transport cases. This
principle was also used in the U.S. nationwide
network.

The inter-system networking has created the largest
nationwide roaming cellular network in the world.
The inter-system networking utilizes the ITU-R
recommended industry-standard IS-41 revision B. The
second phase of the interconnection will feature 24 bit
type addressing (MTP) China C7 as the transport
layer.

NETWORK APPLICATIONS

These methods and functions are now being deployed
in networks throughout the world.
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The CDG’s International Working Group and IFAST
have been working diligently during 1996 to provide
recommendations to the operators on how to migrate
AMPS networks into CDMA and International
Networks as well as setting up new CDMA networks
using ITU 1S-41 for Global Roaming. These
recommendations have been included in TSB-29B
already.

The CDMA PCS networks in the U.S. are already
being tied together using IS-41.

International examples for AMPS networks include
North America with Central America and also with
Latin America. Israel is also an example of
international AMPS family of technologies
networking.

Asia is coming strongly with several countries such as
Korea, Hongkong, Singapore and others now
interacting with the U.S. in terms of AMPS and
CDMA networking.

7. SUMMARY

As we have seen, large mobility networks are evolving
rapidly. New architectures will be even more
distributed and they will use the intelligent network
architecture with new standards for convergence.The
network architecture evolution is truly global and
worldwide dependencies are becoming our next
challenge. The mobile networks need to be planned as
efficiently as possible with the least amount of
restraints. There are currently several national and -
regional CDMA networks. that are evolving using IS-
41.

ABBREVIATIONS:

AMPS = Advanced Mobile Phone System

ANSI American National Standards Institute

B-ISDN = Broad band ISDN

CAMEL= Customized Applications for Mobile
network Enhanced Logic

CCS #7 = ITU Common Channel Signalling # 7

CDMA = Code Division Multiple Access

CTIA Cellular Telecomunications Industry
Association

DMH = Data Message Handler (IS-124)

ETSI European Telecommunications Standards
Institute

FPLMTS= Future Public Land Mobile Telephone
System

GSM = Global System for Mobile
Communications

HLR = Home Location Register
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IFAST

IMSI
ISDN

ISO

MAP
MIN

MSC
NMT
OsI

PSTN
SCCP
STP
TDMA

UMTS

International Forum for AMPS Standards
Technologies

International Mobile Station Identity
Integrated Services Digital Network
Intelligent Network

International Standards Organization
International Telecommunications Union
Mobile Application Part

Mobile Identification Number

Mobile Switching Center

Nordic Mobile Telephony System

Open Systems Interconnection Reference
Model

Public Switched Telephony Network
Signaling connection control part

Signal Transfer Point

Time Division Multiple Access
Telecommunications Industry
Association

Universal Mobile Telephone System
Wireless Intelligent Network
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TELKOM’s Approach to Interconnect Switching Into Integrated Management
System (IMS) in Broadband Era

Weda Sarwono, Endang Susilowati
PT. Telekomunikasi Indonesia
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1. ABSTRACTS
The administration, monitoring and operations of the telecommunications network is becoming a very
complex task and requires the application of network management technique to achieve optimum availability
and control of the entire network. Future broadband services will introduce even more complex problems and
will require even more sophisticated solutions. Although support systems for broadband have not been yet
fully developed, the consideration of future implementation is considered in TELKOM's Network

Management.

2. BACKGROUND

TELKOM’'s current operations environment
consists of seven regional division that provide
local services in respective geographical regions,
and a network services division that provides
domestic long distance services. Of the seven
region divisions, five are joint venture with
international investor consortia called KSO
divisions. Only Division I, V and network services
are solely TELKOM operations. Even though
TELKOM is part of all seven region divisions, each
division operates as separate decentralized
management and separate cost and profit center.
witth its own internal financial statements. All
Divisions share repair, information services,
training, propertu management, and R&D from
TELKOM. The KSO divisions consist of investors

from Europe, Asia, Australia, and the USA. The -

intent is to assimilate the strengths from diverse
skills and experiences for accimplishing the large
scale expansion and modernization effort.

TELKOM has a six yaer strategyc plan from 1996
to 2001. The main goal if this strategy is to reach
“World Class Operator” status in 2001, and the
plan is to be used as the guide in deriving annual
work plan in each TELKOM division including KSO
division. T-2001 project is a transformation
process which is very fundamental to the working
culture as well as to the course of tasks and
responsibilities, especially the process which is
directed to DATEL and its subordinates.

TELKOM's current network structure includes
multiple type of switching systems such as
electromechanical, analog and digital, combined
with multiple types of transmission system
(analog, digital, satellite, microwave, fibre optic
and copper cable). The network is also multi
vendor as well as a number of locally produced,
smaller switching systems, and transmission
equipment from several vendors.

With  those conditions, the administration,
monitoring and operations of the
telecommunications network is becoming a very
complex task and requires the application of
network management technique to achieve

optimum availability and control of the entire
network

As  customer requirement become more
sophisticated, Integrated Management System will
become important to quickly adjust and manage
the new products and services. The development
of IMS capabilty will be influenced by
development of new technology such as ISDN,
CCS No.7, and broadband era.

This paper give a brief description about the
problems to interconnect digital switching and the
solutions taken by TELKOM. As Metropolitan Area
Network is in field trial in Jakarta this year, the
network management of MAN will be derscribed in
this paper.
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3. EXISTING NETWORK MANAGEMENT

In 1993 TELKOM adopt the Telecommunication
Management Network which is expected to
achieve optimum availability and control of the
entire network and to have capability to monitor
the performance of the entire network. The prime
infrastructure of the network management function
is the Integrated Management System (IMS) that
is expected to be capable of achieving certain

functions of the ITU-T as per draft
recommendation M.3010 include fault
management, configuration management and

performance management.

The Integrated Management System (IMS) is
centred on the National Network Control Centre
(NNCC) that carries out surveillance of the overall
network and transmission backbone. 5 Regional
Network Control Centre (RNCC) are connected to
the NNCC and carry out surveillance of switching
in each region. The operating system used to
integrate various type of switching is MFOS (Multi
Function Operating System)..

Telkom has a planning to develop IMS that has a
capability to monitor and control all switching
connected in the network by centralised manner
through the IMS. The controlling and monitoring
of switching is done using hierarchycal manner
that is in local level and regional level. In this
planning TELKOM should connect all switching to
IMS using X.25 protocol. The problem arise in this
area is how to connect all switching considering of
our existing network that is comprise many types
of switching.

To get solutions for both problems TELKOM take
two ways approach those are short term solution
and long term solution. The first solution is
TELKOM made a convertion protocol for X.25
between different switching and IMS to ensure
information model that flow from switching base on
its X.25 protocol will have a same format with
information model required by X.25 protocol in
IMS. This solution will make a capability of
monitoring and  controlling switching done
centralised through IMS. The second solution that
is for the long term TELKOM will implement
standard interface between various systems to
create the Integrated Management System. The
aim of this approach TELKOM could make as
follows:
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e Ensure systems are interconnectable and
interoperable :
e Spesify and implement standard interfaces

To achieve system interoperability, TELKOM must
specify and implement standard interfaces. These
will provide an organized architecture that sets the
standards for interconnection and interoperability
between the various operations systems and the
interfaces which they support. The interface
requirements should conform to ITU-T
recommended standards for TMN.

Requirement for standard interfaces and precise
assigments of responsibility for implementing the
interfaces should be included in every equipment
contract that TELKOM signs. Contracts for
software should have the clauses that ensure the
software purchased will not effect the interfaces.
To ensure the ongoing adherence to standards, a
central standards will study - and examine all
standards implemented in network to insure
standardization throughout the network.

4. INTRODUCTION OF METROPOLITAN AREA
NETWORK IN INDONESIA

It has been a commitment of TELKOM that
telecommunication development should cover not
only telephone service, but also other modern
services based on multimedia technology. The
processes habe begun since PASOPATI was first
introduced by increasing the capacity of telephone
signal network system to be 64 kbps using ISDN
Narrowband service.

Modernization process is continued by expanding
the network infrastructure onto broadband
capability. The first step has been taken with the
plan to erect Metropolitan Area Network (MAN) in
Jakarta for SMDS service. This will be the answer
for the growing demands on high speed public
data network service for LAN- to LAN application
file transfer, multimedia conferencing and LAN- to
Host connection services.

MAN network, which is based on DQDB
technology in accordance with IEEE 802.6
standard, was chosen as a preliminary solution for
the demand on broadband service in the future
before ARM standard has been technically and
commercially proven in a structured network
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evolution concept. MAN network configuration was
designed on four node covering central business
areas, i.e. Jakarta Gambir-1, Semanggi-2, Slipi
and Kota-2.

MAN Switch System
34 Mbps

Figure 1. MAN-SMDS field trial configuration

4.1 MAN SWITCHING ARCHITECTURE

This section will describe MAN Switching
architecture based on Distributed Queue Dual Bus
(DQDB). Generally, architecture of MAN switching
consist of 3 hierarchie, those are customer access
network (CAN), MAN switching system (MSS) and
interconnection between MSS. These three
hierarchy is show in Figure 2

a. Customer access network (CAN)

the role of CAN is gathering network and to
concentrate traffic from customers. In this
hierarchy, there is customer gateway (CGW) that
connects customer to CAN and Edge Gateway
(EGW) that connects CAN to MSS. CGW wiill
multiplex traffic from customer to CAN and act as
local switching within customer in CAN.
Meanwhile, EGW does routing from CAN to MSS
and vice versa. Beside that, EGW has funcfion as
point of tariff where operator calculates the usage
of MAN network (charging).

b. MAN Switching System (MSS)
MSS performs switching of data packets from one

customer to other customer. In this hierarchy,
customers connect to one MSS. One MSS could

Network
& Management

"consist of one or more subnetwork. In case MSS
consists of more than one subnetwork,
interconnection will be done by using subnetwork
router (SR) that has function to route IMPDU from
one subnetwork to others.

c. Interconnection between MSS

In case there is IMPDU packets that will be sent to
customer in different MSS, the origin MSS will
pass the packets to MSS destination through IMG
(Interf-MSS Gateway) or ICI (Inter-Carrier
Interface). IMG is used for MSS interconnection by
the same operators, meanwhile ICl is used to
interconnect MSS that operate by different
operators.

Customer

Figure 2. MAN Switching Architecture

4.2 CONFIGURATION OF MAN NETWORK
MANAGEMENT

The function of MAN network management is to
manage the network that provides service and
maintains the service level offered to the
customer. MAN network management

" configuration could be seen below :

S
L_BN

R\
-

i NMC

Va

ITO Netword

LLAN LAN

Figure 3 MAN Network Managément Configuration
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a. Network Management Center (NMC)
NMC is the controlling center of MAN network
management. NMC consists of OS (Operating
System) and RAO (Revenue Accounting
Office).

OS has function as managing system,
meanwhile MSS (MSS NE, supervisory system
and Gateway MSS NE) have function as
managed system. OS coordinates MSS
resources (physical resource and logical
resource) by mean of management functions
called OS application. OS can be put in center
of location. Connection of OS and MSS is via
DCN. NMS may consist of one or more OS that
support management process from one or
more MSS.

RAO performs collecting accounting data from
each MSS. RAO is put beside operator and
connected to each MSS through DCN. RAO
just collects data and does not perform
network management functions. RAO does the
coordination of data accounting collection from
all MSS in the network. Data collecting is done
through Data Communication Network (DCN).

b. Data Communication Network
DCN is specific communication path, it could
be dedicated line or dial-up line. This
Communication path supports communication
between MSS and OS/RAO in MAN network
management process

c. Interface
Q3 interface is used to make connection
between network management center (NMC)
and data communication network (DCN) and
between DCN with MSS. The interface
between MSS and CPE are SNI (Subscriber
Network Interface) and could be defined as the
administrative boundary or MAN network
physical boundary.

d. MAN Switching System (MSS)
MSS perform high-speed packet-switching
functions (such as addressing, routing and
validation) based on DQDB technology.
Besides performing switching functions, MSS
performs operation and maintenance functions.
These functions are implemented as console
and supervisory system.
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W Console
Console is input/output equipment that is
connected directly to MSS NE. Through
consel, operation personnel can access
MSS NE directly to perform operation
function such as test diagnostic, access to
performance data, etc. The function of
console can be done from remote location
through data communication network
(DCN). Interface X.25, dial up
communication or other methode can be
used as communication facility.

W Supervisory System

~ MSS performs management functions to
resource in MSS. These management
functions can be implemented specifically in
a system called supervisory system or can
be integrated in MSS. Functions of
supervisory systems are as follows : alarm
monitoring, temporary data storage and
function related to data provisioning.
Supervisory system performs also database
structure function in MSS NE.

4.3 Network Management Functions of MAN

MAN network management is done by operator
(Public Telecommunication Operator - PTO). The
function of Network management center (NMC) is
to control operation of MAN. The function of MSS
or MSS NE network management can be
categorized into 5 groups, those are network
traffic management, memory administration,
maintenance administration, network data
coliection, usage measurement.

a. Network Traffic Management Functions

The functions of network traffic management in
MSS is to monitor and control real time network
traffic, detection of congestion, knowledge to
OS and congestion control.

Congestion control is done by MSS to control
traffic when congestion happened in order to
keep MSS performance optimum. Congestion
control by MSS consist of 2 categories, those
are expansive control and protective control.
" Expansive control is done by moving half of
traffic to other part in MSS (spare capacity).
The example of expansive congestion
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controlling is change of routing table to avoid
congestion in part of MSS NE. Protective
control is done to avoid the spread of
congestion, such as limitation of traffic that can
be process by MSS. -

b. Memory administration Management Functions

There are 2 type of Memory administration
functions, those are provisioning driven
function and system administration function.
Provisioning driven functions is needed in cane
to fulfill customer request by assigning the
suitable network resource. System
administration function is needed to do backup
and restoration and MSS database security.

c. Maintenance Administration Function

Maintenance Administration is management
function in MSS which is needed in
maintenance of SMDS service. Maintenance
administration consist of alarm monitoring,
performance monitoring and testing.

d. Network Data Collection functions

Network data collection function is done by
MSS NE to collect usage resource data in
network. From this data, network traffic pattern
and customer traffic pattern can be known.
Each MSS NE collects network data with
specific time interval. MSS NE can also collect
data for specific purpose as requested by OS.

e. Usage Measurement management functions

Usage measurement management function is
done by MSS to support RAO (Revenue
Accounting Office) to account cost/tariff that
should be paid by SMDS subscriber based on
network usage intensity.

5. CONCLUSION

The solution for problem arise in TELKOM existing
network management for interconnection process
digital switching to IMS are carried out by two
step. The first step basically base on the existing
condition aims to interconnect all switching
installed without specify a standard interface base
on ITU-T recomendation. The objective of this
step is to make every switching could
communicate with IMS for transfering
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management information. The second step is to
develop and implement a standard interface that
recommended by ITU-T. This stepis in
accordance with the objective of TELKOM to build
a platform of network management in TELKOM
that will accomodate every function developed and
every system installed.

As network provider, TELKOM will continue to
modernize the infrastructure, evolving from
narrowband technology to broadband technology.
The modernization of the infrastructure will be
followed by network management aspect that has
very big impact in improving network performance
and customer satisfaction. The implementation of
Network Management for Metropolitan Area
Network (MAN) is first step of moving to
broadband era and it will be followed by
implementation of network management of ATM in
the near future.

TELKOM has chosen to base its network
management evolution plan on the ITU-T TMN = -
Recommendations. This means that TELKOM
would like to realize the advantages of
interoperability for management of its
telecommunications equipmnet and network. The
advantages include function expansion flexibility,
software and hardware reusability, integrated
network management, flexibility in forporating new
technilogies and services. Because interoperability
involves multiple systems and different suppiers,
to realize the advantages, various issues and
specifications need to be addressed throughout
the different phases from architecting, planning,
designing to requirement, development and
deployment.
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Abstract

We have developed methods that enable the determination of network traffic in real time utilizing what is presently
available. These methods are based on some well known estimation methods, and the network traffic is calculated
through the use of local measurements, network topology and capacity, and control parameters such as routing
tables. The calculated network traffic is not just in the form of aggregate originating traffic, but we are able to
determine the traffic levels for all origin and destination point pairs with surprising accuracy in a network owned
by Korea Mobile Telecom. The traffic estimated enables us to monitor the network performance and to invoke
different types of control to the network to improve the performance according to the arriving patterns of call

request.

1 Introduction

Wireless technology and high speed electronics have
revolutionized the telecommunication industry in re-
cent years. We now have the technology necessary to
provide a variety of services that are not restricted by
the mobility of users. While there is over one hundred
years of experience in the telephone networks, there
remain many unknowns about the wireless networks
with mobile traffic. When high demand is combined
with extremely dense terrain and population profiles,
it is critical to understand the network traffic char-
acteristics (e.g., where to where, and slow vs. fast
mobility) as a basis for network control such as rout-
ing and cluster partitioning in order to best utilize
the available network resources.

One of the most important tasks in the network man-
agement is understanding the characteristics of net-
work traffic, especially the intensity of exogenous traf-
fic for each origin-destination(OD) pair. Once the
exogenous traffic intensity is known accurately, it is
possible to invoke different types of control to the
network to improve the performance according to the
arriving patterns’ of call request. Collection of such
functions are known as the demand servicing. The de-
mand servicing is a process that typically takes place
at intervals of few seconds to several days, and in-
volves reconfiguring the network resources to accom-
modate continuous variations in the traffic patterns.
The demand servicing plays a particularly important

role during the introduction of new services. During
the introduction, the demand level for a new service
may fluctuate vigorously and the exogenous traffic
intensity then becomes critical information in tun-
ing the performance of the network. The. intensity
of exogenous traffic is a critical input to a variety of
other network functions, including routing, cell clus-
tering, switch clustering, and network capacity plan-
ning. Once the current exogenous traffic intensity is
known, based on this value, one projects the traffic
level expected for the future, and in turn calculates
the capacity requirement for all elements of the net-
work. Subsequently the capacity of the network is
augmented and the clustering of cells and switches
is re-configured to satisfy a specified grade of service

" such as the overall blocking probability and the call
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drop rate. Unfortunately, however,there is no direct
way of measuring user-generated network traffic in
real time. What is available instead is a collection of
local measurements (typically at switches and trunks)
that describe the utilization of isolated equipment
and facility. Using the measurements, the point-to-
point traffic can be estimated by various methods as
described in [6].

A typical wireless network consists of the Mobile
Switching Center(MSC), the Base Station(BS), the
Mobile Station(MS) and the Public Switched Tele-
phone Network(PSTN) [3]. In an MSC, one or more
Digital Cellular Switches (DCSs) may exist with a
processor that controls the call carrying process.
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Some MSCs may not contain this type of proces-
sor, in which case the DCSs in these MSCs will be
controlled by a processor located in a nearby MSC. A
BS is also known as a Cell Site where radio transmit-
ter and receiver are located. An MS is essentially a
mobile unit that each subscriber needs to carry. The
PSTN is needed to provide connections between the
land subscribers and the mobile units.

Traffic patterns between all origin-destination (OD)
pairs are determined from the measured trunk and
cellular data. OD pair traffic patterns which pair dif-
ferent levels of network elements (i.e., Cell-to-Cell,
DCS-to-DCS, and ECP-to-ECP) are evaluated. To
specialize the above description to the case of our
study involving a network owned by Korea Mobile
Telecom (KMT), the MSCs are based on the Auto-
plex (APX) technology, a type of DCS manufactured
by AT&T. The essential components of this MSC are:

e APX: 3 staged (i.e., Time-Space-Time) digital
circuit switching device with virtual nonblock-
ing property. The time stages employ the time
slot interchangers (TSI) and the space stage is
a time multiplexed space (TMS) switch. APX
can be engineered modularly. APX is derived
from AT&T 5ESS which had been developed in
early 1980’s.

¢ Executive Cellular Processor (ECP): The
ECP controls the call carrying process of the
APXs. A number of APXs can be served by
a single ECP. ECP is UNIX based and is also
responsible for system maintenance, voice chan-
nel administration, system initialization, billing
data collection and performance measurements.

¢ Interprocess Message Switch (IMS): The
IMS is a shared medium multiple access packet
switch that oversees the transmittal of packet
units to various peripheral devices in the ECP
complex. IMS is a ring structured device with
one or more Ring Peripheral Controller Nodes
(RPCNs). RPCNs control the packet transfer
in the IMS ring using a well known token gen-
eration method. Also attached to the IMS ring
are the Call Processing and Data Base Node
(CDN), Cell Site Node (CSN), and Digital Switch
Node (DSN).

Routing policies [5] are one of the critical factors
that determine the network performance. We study
the impact of routing policies on various aspects of
network performance, such as the utilization of the
transport network and the call processing capability.
The KMT’s network has the patterns of ECP cluster-
ing, which may impact the utilization of the IMS Ring

which is critical in the information processing and the
control capacity of the ECP complexes. The efficient
clustering needs to be determined through the inves-
tigation of the OD pair traffic patterns. The IMS
Ring utilization is analyzed under the known point-
to-point traffic patterns. The connection patterns of
the DCS’s is also studied to quantify the impacts of
ECP clustering while these factors need not be mon-
itored in real time. Overall blocking performance of
the network is quantified for various levels of aggre-
gated sources (i.e., cell, DCS, and ECP).

The paper is organized as follows: In Section 2 the
traffic model and the mathematical description of the
point-to-point traffic estimation methods are given.
Section 3 describes the ECP clustering and signaling
traffic and Section 4 introduces our simulation tool.
The numerical results is given in Section 5 and finally,
the conclusions is in Section 6.

2 Traffic Models and Point-to-
point Traffic Estimation

Recalling the call set up process described in Section
3, there are different levels of aggregated traffic one
may consider. Since one set of the available data is
from trunk measurements in the transport network,
from this, we can calculate directly the OD pair traffic
between each pair of DCSs in the network. By aggre-
gating the result of this exercise, we can also calcu-
late the OD pair traffic between each pair of ECPs.
Now using the fractional intensity of the cellular mea-
surement data, one can interpret the OD pair traffic
between each pair of cells. Finally, using the seizure
success statistics, the OD pair traffic between each
pair of mobile user groups. The relationship between
the different types of OD pair traffic is visualized in
Figure 1.

The methods of exogenous traffic estimation are
described in [6] in great details. Here we describe
only the introductory part of it. Exogenous traffic
enters the network as independent Poisson streams,
one for each OD pair belonging to P. Let the in-
tensity of the Poisson process corresponding to OD
pair ¢ be denoted as z; calls per time unit. The
x;,t = 1,2,3,...., P, are unknown parameters. The
PACE reports the measured statistics during each
hour. During each one-hour measurement period, we
have a set of observations, (y«, @k, ox), for each link &
of the transport network, and based on this and on our
knowledge of the routing sequences R;, i =1,2,...,P,
we would like to estimate the exogenous traffic inten-
sity z;,1=1,2,3,....,P.

First, we examine the relationship between the
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Figure 1: Different Types of OD Pair Traffic

z;’s and the (ax, ox). The number of calls, ax, which
arrive on link k, could have originated from various
OD streams. However, there are only certain possible
realizations, n;, ¢ = 1,2, ..., P, of the actual number
of arrived calls in Poisson stream i which are com-
patible with the observations (ax, ox), k = 1,2, ..., L.
If the n;, i = 1,2, ..., P are known precisely, then by
the independence of the exogenous Poisson arrivals,
an excellent estimator for the exogenous traffic in-
tensity for OD pair i would be n;/t. (t is the mea-
surement interval.) For instance, it is the maximum
likelihood estimator. Therefore, we first consider the
problem of estimating n;, i = 1,2, ..., P from (ax, o),
k=1,2,..,L.

We define the following variables: let route vari-
ables r;ij, i = 1,2,...,P, j = 1,2,.., M, denote the
number of calls blocked in route ¢j out of the calls
offered between OD pair i. Define link sets Wi(m),
k=1,2,..,L,m=1,2,..., M, such that

Wi (m) = {i | link k is part of route im}.

In order to acquire facility with this notation, note
that, since all routes are limited to at most two links,
any link k is either im1 or im2. It can be easily shown
that the cardinality of Wi (m) is upper bounded by
2N - 3.

From our formulation, if i € Wi (1), n; calls be-
tween OD pair i are offered to link k which is part of
the first choice of route. Also, the calls that are re-
jected from other routes are offered to link k. Hence
the total number of calls, ai, which arrived at link k
can be expressed as
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ax = E ni+§: Z Tim—1.

iEWp,(l) m=2 I'EWp,(m)

Also, we know that the number of overflow calls, o,
must satisfy,

M
o) = Z Z Tim.
m=1 i€EW, (m)

Thus the number of calls, n;, which actually ar-
rived in Poisson stream i must be a solution to the
following system of linear inequalities:

Z ni+§: Z Tim—1,

ak = (1)
ieWe (1) m=2  {eWy(m)
M
o = Z Z Tim,
m=1 €W, (m)
n; > 0,
ri; > 0,
k= 1,2,.,L i=12.,P j=12/ ...,M.

Any integer-valued solution to the system of linear
inequalities (1) results in a set of possible OD pair
arrivals, n;, i = 1,2,..., P, that are consistent with
the observations, (ak,0x), ¥ = 1,2,...,L. Since the
observations arise from the actual physical processes
in the network, we know that there exists at least
one integer-valued solution, ny,nz,...,np for (1). In
general, there may be more than one solution to (1).

We note that the model described in (1) has the
following two shortcomings: Firstly, (1) does not use
the observations- (y1,¥2,...,¥yL), which could aid in
determining more accurate estimates for the exoge-
nous intensity. Secondly, (1) does not take into con-
sideration the probablistic nature of the blocking on
links; it may result in a solution wherein a link has
vastly differing blocking probabilities for different OD
pairs.

2.1 Using Link Blocking Probabilities

The shortcoming of the model formulation in (1) for
estimating the exogenous intensity is that it does not
take into account the probabilistic nature of the block-
ing occurring on each link: it does not differentiate be-
tween solutions with differing proportions of blocked
calls in a link for the calls corresponding to the differ-
ent OD pairs that pass through that link. We assume
that the calls offered to each route corresponding to
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an OD pair form a Poisson process and thus every
call which arrives on a link sees the same distribution
of states on that link. Consequently, the blocking
probability of a link would be the same for all OD
pairs using the link. Therefore, we favor solutions
that maintain a proportion of blocked calls for each
OD pair in accordance with the blocking probabilities
of the links that the calls of this OD pair are routed
through.

In matrix form ( Refer to the detailed math in the
Appendix. ), we can write

A=tHX+A (2)
where
A = (a4, a3, aa, ..., aL)T,
X = (z1, 22, 23, -0y .’L'p)T,
A = (&, 8, 8, ..., 8.)T.

In (2) , A and H are the random quantities whose
values we observe, X is the unknown vector we want
to estimate, and A is the error with Ex(A) = 0 for
any given X. (Refer to the Appendix for the detailed
math.)

We can now state the problem of estimating ex-
ogenous intensity as follows: With the process of of-
fered calls to links evolving according to the model
developed in (2), given the observation of ai, k
1,2, ..., L, determine the estimator of the exogenous
Poisson traffic intensity X such that the resulting es-
timator optimizes a certain criterion. The model in
(2) represents a general linear model for the actual of-
fered calls to a link as a function of the mean offered
exogenous calls. The development of such a general
linear model allows us to borrow from the consider-
able work available on estimation for such models [8]
[9] [11] and, in what follows, we calculate the param-
eters for such a model.

2.2 Least Squares Estimation

The least-squares estimator [8] [11], Xi,, yields the
estimated value of X with the minimum squared dis-

tance to the observations. Thus, Xis may be defined
by

Xi, = Arg miny tHX — A)T(tHX — A).

The least squares estimation corresponds to deter-
mining the P = N(N — 1)/2 unknowns constituting
X such that tH X has the minimum squared distance
to the L data points of A. We note here that for any
network without full connectivity, L is strictly less
than P. Hence, there may exist many X;,’s satisfying
(tHX;, — AT (tHX;, — A) = 0.
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Given any X, , the addition of a vector in Ny, the
null space of H, would yield an equally valid X, if
the resulting Xj, is nonnegative. We note that Ny
corresponds to a linear subspace of dimension P — L.

To deal with the non-uniqueness, a method sug-
gested in [10] computes X;, as 1 H-RA where H-R is
the right inverse of H such that HH~® = I. Hence,

1 1

- t

=_-HRA=
t

Xis HT(HHT)'A.

This solution corresponds to the minimum energy con-
dition (i.e., the one that minimizes XT X,,) [1] which
spreads the magnitude of X, as evenly as possible.
Note that this approach may however violate the con-
dition that X;, > 0.

3 ECP clustering and Signaling
Traffic

In addition to the voice traffic carried by the net-
work, a second signaling network is used for call setup,
maintenance, hand off, and termination. During each
phase of the call, messages are passed between the
network nodes via the IMS ring. This section de-
scribes a basic model for analyzing the signaling traffic
generated given the topology, routing policy and OD
pair traffic. This model allows us to point out possi-
ble bottlenecks in the signaling network, and further
to recommend changes in the topology and routing
policy to alleviate the congestion.

3.1 Modeling Message Traffic

While voice traffic is carried on trunks connecting
DCSs, all signaling is routed through ECPs via the
IMS ring. Figure 2 illustrates connectivity of cell
sites, DCSs and ECPs. For every call from a MS, the
cell site containing that MS signals the ECP directly
that a call is being generated. The ECP determines
the call origin and desired destination and the DCSs
involved in routing the voice call. For each DCS in-
volved, voice trunks are allocated appropriately. If
the call spans multiple cell sites governed by multi-
ple ECPs, the signaling traffic is carried on data links
between the ECPs.

As an example, consider a call from a MS in cell
site 1 (CS1) to a MS in cell site 2. ECP-1 will commu-
nicate with CS1 and determine that the call destina-
tion (CS-2) is within ECP-2. ECP-1 and ECP-2 gen-
erate the routing path for the call, and the DCSs in-
volved are signaled: ECP-1 signals DCS-A and DCS-
B, ECP-2 signals DSC-C and DCS-D. ECP-2 addi-
tionally signals CS-2 that it will be receiving the call.
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Figure 2: ECP Clustering

The actual voice channel path is CS-1, DCS-A, DCS-
B, DCS-C, DCS-D, and CS-2. The above example
illustrates the worst case scenario in terms of sig-
naling traffic generated: inter ECP mobile-to-mobile
calls. Other call types include mobile-to-land, land-
to-mobile, mobile-to-gateway, and gateway-to-mobile.
Calls involving land are routed to/from a PSTN. For
purposes of simplification, the switching stations in-
volved in routing a call are broken down into three
types: origination node, intermediate node(s), desti-
nation node. In the sense that a node is used for
switching the actual voice traffic, a node may be ei-
ther a DCS, a PSTN, or the GATEWAY. In the above
example, DCS-A is the origination node, DCS-B and
DCS-C intermediate nodes, and DCS-D the destina-
tion node. DCS nodes are the most common since at
least one DCS will be involved for any call type. Only
DCS nodes can be intermediate nodes, and then only
for mobile-to-mobile call types involving more than
three DCSs. PSTN nodes may be either the source
or destination of call. Since all DCSs are fully con-
nected with all PSTNs, calls of this type do not utilize
any intermediate nodes for routing. The GATEWAY
node is considered in the same fashion as the PSTN.
It may be either the source or destination of a call.
The GATEWAY is also fully connected with all DCSs,
thus no intermediate nodes are used for switching.
The IMS ring is responsible for communication be-
tween the different nodes connected to the ECP. The
ECP Complex contains the interconnection between
cell sites, DCS nodes, and the ECP. Cell sites access
the ring through Cell Site Nodes (CSN), and DCSs
through Digital Switch Nodes (DSNs). CDN and
ACDN connections are used for establishing, routing,
maintaining, and terminating the call.
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Figure 3: Intra-DCS Mobile-to-Mobile Call

The signaling traffic generated is expressed in terms
of messages generated for all IMS Rings of all ECPs
involved in routing the call. This measure is rather
simple but effective in describing the quantity of sig-
naling traffic load as in [7]. Given the classification of
nodes as origination, intermediate, or destination, it
is possible to determine the number of messages gen-
erated for each node type independent of call type.
Messages generated by a call involving a particular
node actually refer to the ECP associated with that
node. Thus, the origination node generates messages
for the ECP governing the cell site associated with the
mobile unit making the call. Figure 3 illustrates the
details of an intra DCS mobile-to-mobile call. Each
arrow represents the generation of a single message.
In determining IMS ring signaling traffic, only those
messages generated that must travel on the ring are
of interest. As seen in Figure 3, this corresponds to
messages generated between CS, ACDN, CDN, ECP,
and DCS connections on the ring.

For intermediate nodes (DCSs involved in interme-
diate routing), the number of messages can be approx-
imated by examining the messaging traffic generated
for assigning a voice channel for the either the origi-
nation or destination node. Referring to various call
flow diagrams, 5 messages are involved in establish-
ing the voice channel at the DCS level: (7, 10, 21, 25,
26) for origination node, (20, 22, 29, 30, 31) for the
destination node. This strongly suggests that any in-
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Table 1: Total Message Counts

Orig. Node: | 15 messages for associated ECP
Interm. Node: | 10 messages
Dest. Node: | 20 messages

termediate nodes would generate 5 messages to estab-
lish the voice channel switching for the intermediate
DCS. In addition to this, however, these same mes-
sages must be propagated to/from the next/previous
nodes, bringing the total message count for interme-
diate nodes to 10. (Note this analysis is only an ap-
proximation based on the data provided. Nonetheless,
the results will still be useful in indicating sources of
congestion.) Table 1 summarizes this message count.

Note the ECP associated with nodes along the
path of the call need not be different. For exam-
ple, a call originating and destining within the same
DCS would generate 15420 messages for the associ-
ated ECP. For a call originating and destining within
the same ECP but different DCSs would however gen-
erate 15+5+20 messages if a single additional inter-
mediate DCS was needed for routing (the intermedi-
ate DCS, in this case, is also associated with the same

ECP).

3.2 Routing Policy and Estimated Traf-
fic

For a given routing policy and estimation of OD pair
traffic, the IMS signaling traffic generated by that
traffic can be determined. The total number of mes-
sages at an ECP is simply the total number of mes-
sages generated by all of its DCSs for any classifica-
tion of the DCSs. In other words, all OD pairs that
use a DCS within that ECP generate messages for the
ECP. The method used for calculating this is outlined
below: '

For each OD pair (orig,dest) do
For each route (orig, inter[1], inter[2]..., dest) do
Let t = estimated traffic for OD pair (orig,dest)
Let p = probability that this route is used
Add 15*t*p to ECP associated with orig
Add 20*t*p to ECP associated with dest
For each intermediate node (inter[1], inter[2]...)
Add 5*t*p to ECP associated with inter[i]
EndFor
EndFor -
EndFor

14

The probability that a route is used is determined
by the blocking probabilities. Assuming that there
are three routes with blocking probabilities B1, B2,
and B3, the probabilities assigned for each route (pl,
p2, and p3) can be assigned as follows:

pl = (1-B1),p2 = B1-(1-B2),p3 = B1.-B2-(1-B3)

3)

Note that this analysis assumes that all messages

are of the same size. In general, this will not be the
case.

4 Simulation

Once the exogenous traffic is known, we can check the
network performance using the simulation tool while
changing various control parameters such as routing
policies, cell clustering, and DCS clustering. The dis-
crete event simulation program is written in C for this
purpose. The exogenous OD pair traffic estimated
becomes the input of our simulation, where all the
parameters are simulated and the measurements data
for each network element are then collected. Hence
the effect of changing any control parameters are eas-
ily verified in real time.

5 Numerical Analysis

We have observed in our numerical study that all the
traffic estimation methods are valid in many realisti-
cally sized networks. Amongst the methods in [6], the
LSE method exhibited the efficacy when applied to
the KMT Autoplex 1000 network. We have repeated
the traffic calculation with many other routing pat-
terns assuming the shortest path first approach, and
we observed some variations in the results. However,
as an illustration, we present the results of one specific
study with the topology given in Figure 4.

5.1 Traffic Estimation

The trunk measurement data from the PACE sys-
tem consider the DCS as the origin and/or destina-
tion node. From the peg counts, the overflow counts,
and the usage, it is possible to calculate various DCS-
to-DCS pair traffic under the assumed routing pat-
tern. The LSE method requires solving constrained
quadratic optimization to guarantee the existence of
nonnegative X, but we used the minimum energy con-
dition for simplicity. In order to find the right inverse
of H, the Gaussian elimination with scaled partial piv-

- oting method[4] was used. From our results, we can
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Figure 4: Network Topology of KMT

" make some very notable observations. One such a ob-
servation is that the traffic flow is largely from the
wireless DCSs to the PSTN switches. This is a clear
indication that reaching the mobile units was much
more difficult from the land subcribers. What may
make this asymmetry worse is the pattern of trunk
capacity which also coincides with this asymmetric
pattern.

We also noted that there is a very significant de-
sign problem with DCS 2 in ECP 11. DCS 2 has no
direct connections to any of the other DCSs in the
network. We see however there is very large amount
of traffic flowing from and to this DCS. This indicates
that this large amount of traffic travels the network
using multiple links which is clearly inefficient use of
the network capacity.

5.2 Signaling Traffic

A series of numerical studies were performed using
the raw data provided for the eight ECPs in the KMT
network: 1, 2, 4, 6, 8, 9, 10, and 11. Fixed alternate
routing is used, choosing the direct path first (if it ex-
ists), then choosing longer paths as necessary. If more
than one path exists of the same length, the order in
which they are chosen is determined randomly at the
beginning of a given run, but fixed for that run. Fig-
ures 5 shows the number of messages generated as a
function of ECP using this routing policy, whereas in
Figure 6 only more than one hop paths are assumed
to be available with the fixed alternate routing policy.

The message count is also broken down by mes-

Q

RIC

Aruitoxt provided by Eic:
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Figure 5:
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Table 2: Effects of Call Mix

Ratio Upper Bound(UB)
(orig/dest) | (in millions of messages)

30/70 1.998

40/60 1.944

50/50 1.890

60/40 1.836

70/30 1.782

sage type: origination, intermediate, or destination.
With the exception of ECP 1 and ECP 2, virtually
all the messages generated were due to either origi-
nating or destining calls. For ECP 1, as much as 12%
of the messages generated are due to calls using inter-
mediate DCSs within that ECP. For ECP 2, it is at
most 6%. This in effect reduces the number of origi-
nating and destining calls for nodes within these two
ECPs. More importantly, the total number of mes-
sages generated for all ECPs is not evenly distributed.
On average, ECP 2 generates twice as many messages
as ECP 9. This is not entirely surprising given that
ECP 2 governs three DCSs and ECP 9 only two. Still,
the number of messages generated per DCS for ECP
2 is still 1.4 times greater than that for ECP 9. The
specifications for the equipment used indicates that a
single ECP is capable of handling 108000 Busy Call
Hour Attempts (BCHA). Assuming that a call at-
tempt may be either a call originating or destining
within that ECP, than this sets an approximate up-
per bound on amount of messages capable of being
handled by a single ECP. For example, assuming 50%
of the calls are originating, and 50% destinating, this
implies an upper bound of 1.89 million messages. Ta-
ble 2 shows the effect of different ratios. _

The total utilization factor for each ECP is then
obtained as in Table 3. As the Table 3 indicates, ECP
2 is exceeding its capacity for all five ratios used, while
ECP 9 and ECP 11 are up to 60% of their capacity.
The most significant indication from this analysis is
that the distribution of the load between ECPs is not
equal. By moving some of the DCSs of highly uti-
lized ECPs to underutilized ECPs, the possibility of
signaling network congestion can be greatly reduced.
As one would expect the number of intermediate mes-
sages generated increases. For ECP 1, 23% of the
messages are due to intermediate nodes, as opposed
to 12% for the previous study. This underscores the
importance of a good routing policy that minimizes
path length.
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6 Conclusions

Some of the observations we can make about the KMT
network through our management system are:

e Many of the ECP clusters are not connected
bidirectionally. This could result in routing pat-
terns that may end up consuming a large num-
ber of links.

e Some of the ECP clusters are not well connected
at all. This could result in low survivability of
those ECP clusters.

o The interconnectivities within a single ECP com-
plex seems low. This is most notable for ECPs 8
and 9 as can be observed in Figure 4. This also
makes the utilization of short routing paths dif-
ficult.

e The connectivity to the PSTN switches in terms
of capacity is much better than the connectivity
from the PSTN switches. More balanced capac-
ity distributions may be desired.

While proper operation of a network requires that
the intensity of exogenous traffic be known accurately,
currently there exists no mechanism to measure such
information for the entire network in real-time. One
of the main tasks in this study was to determine the
point-to-point OD pair traffic intensity from the avail-
able trunk and cellular measurements. With the net-
work traffic determined through these methods, Ko-
rea Mobile Telecom is able to monitor real time net-
work performance such as end-to-end call blocking
and utilization of all network equipment and facility
including the signaling network components.

A Appendix

With the model assumptions we have made, it is known
that the blocking probabilities can be evaluated by an
extension of the classical Erlang fixed point equations
[2] as follows: Let B be the vector containing the
blocking probability of each link. Define the vector
b where the element by is either 1 (if link & is in
a blocking state) or 0 (if not). Hence, b € {0,1}%.

Define,
L
p(b,B) = H b (1 - By)' 0,
= m-~1
w(b) = ) t:c,-+z > (JIa-

iEWL(1) m=2 {eW,(m) h=1
(1 = bin1)(1 = bin2)))tzi,



Table 3: Total ECP Usage

‘ECP | Total messages | 30/70 | 40/60 | 50/50 | 60/40 | 70/30
1 1.978 0.990 | 1.017 | 1.047 | 1.077 | 1.110
2 2.266 11134 | 1.165 | 1.199 | 1.234 | 1.272
4 1.756 0.899 | 0.903 | 0.929 | 0.956 | 0.985
6 1.852 0.927 | 0.953 | 0.980 | 1.009 | 1.039
8 1.630 0.816 | 0.838 | 0.862 | 0.888 | 0.915
9 1.094 0.547 | 0.563 | 0.579 | 0.596 | 0.614
10 1.290 0.646 | 0.664 | 0.683 | 0.703 | 0.724
11 1.082 0.542 | 0.557 | 0.572 | 0.589 | 0.607
for k = 1,2,..,L and the measurement interval t. [2] Kelly, F.P., “Routing in Circuit-Switched Net-

Then B is a solution to the system of equations,

Bk=E(Zp(b,B)vk(b),sk) k=1,2,..L, (4)
b

where E(-, -) is the Erlang-B function.

We note that B is a function of the exogenous traf-
fic intensity X, where X = (z1, %2, =3, ..., :cp)T.

Now, assuming that i € Wi(m) for some m, we
note the fractional contribution to the measurement
aj originating from Poisson stream i equals H:';l B,
where the null product is defined as unity. Let H =
[hkilki € RE*F denote the matrix which expresses the
relationship between the mean of the exogenous traffic
and the mean of the traffic offered to each link. Then,
each element hg; represents the relationship between
the measured traffic on link k and the exogenous Pois-
son traffic between node pair i during a measurement
interval and so,

{ ™ 1B, if i € Wi(m) for some m
0

hii = otherwise.

(5)
Then the observation ax during a measurement in-
terval is the realization of a Poisson random variable
with mean t(H X); where (HX)y is the k** element
of the column vector HX. Thus, we may write ax
as t(H X)x + Ok, where & is a random variable such
that t(HX)x + dk is a Poisson random variable with
mean t(HX).
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Telecommunications Developments in the Years Ahead

A. A Arena
Director-General of Telecommunications
Office of the Telecommunications Authority
Hong Kong

1. Abstract

This paper gives a broad overview of the Hong Kong telecommunications industry. Hong Kong has a
vibrant and world-class industry and the policy intention is to keep it that way. The paper outlines the successes to-
date and what the Hong Kong Government has done to provide the right environment to generate opportunities for the
private sector to invest in, and develop, our telecommunications industry. For those who may wish to research some
of these issues in depth, you will find that we operate an open and transparent regulatory regime in Hong Kong.
Information is readily available and our Internet Home Page at http://www.ofta.gov.hk is one convenient source of

information.

The Role of Government in Hong Kong with
respect to telecoms

The Hong Kong Government has two
responsibilities with respect to the
telecommunications industry in Hong Kong:

e  setting the policies;
e regulating and

industry in accordance
established policies.

administering  the
with the

To discharge the first responsibility, the
Government has set three policy objectives to guide
the development of the industry. These are -

- that the widest range of quality
telecommunications services should be
available to  the community at
reasonable cost;

- that telecommunications  services
should be provided in the most
economically efficient manner possible;
and

- that Hong Kong should serve as the
pre-eminent communications hub for
the region now and into the next
century.

It should be noticed that we have not listed

the introduction of competition as a direct policy
objective but it has been our experience that
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competition is a very effective mechanism for
achieving our second policy objective i.e. increased
economic efficiency. Generally in Hong Kong we
foster and encourage competition where possible and
this is also the case in the telecommunications
industry.

The second responsibility of the Hong Kong
Government (to regulate and administer the industry)
is being met through the statutory position of the
Telecommunications Authority (TA) and the TA’s
specialist supporting department the Office of the
Telecommunications Authority (OFTA). 1 will say
more about the role played by the TA later in this
paper.

Most importantly, I must mention that the
HKG has no role in operating telecommunications
businesses or providing telecoms services to the
public. The HKG has no equity or ownership of any
telecommunications businesses. Therefore the HKG
is truly at arm’s length from these businesses and can
play the role of an impartial and neutral referee.
Furthermore, Hong Kong has no foreign ownership
restrictions so this means that a telecommunications
company in Hong Kong can be 100% foreign owned.

Structure of Hong Kong Government
Under Hong Kong’s laws the

Governor-in-Council is the highest policy making
body in Hong Kong. Telecommunications policies

_can be set, amended or varied at this level. However

in practice, responsibilities on financial and economic
affairs are devolved to the Financial Secretary who in



turn devolves telecommunications issues to the
Secretary for Economic Services (SES). The practical
effect is that SES is the policy secretary with the most
direct day-to-day responsibility for
telecommunications issues in Hong Kong. OFTA is
one of the many government departments falling
under the SES’s administration.

Under the Telecommunications Ordinance,
the Governor appoints a person as the
Telecommunications Authority (TA) to administer the
Ordinance and, otherwise, regulate the industry. The
"TA is concurrently appointed as Director-General of
Telecommunications and heads OFTA. Therefore for
the purposes of administering the law, the TA can be
considered to be ‘independent’. Certainly the TA is
independent of the industry operators. He is
specifically charged by the legislation to perform
many tasks and he is empowered to do so without
recourse to other authorities, for example, the Courts.
Despite this independence, TA and his department
(OFTA) are still part of the machinery of Government.
OFTA’s staff are civil servants but OFTA is self-
financing and operates on efficient business principles
and pays a dividend annually to the Treasury.

Hong Kong’s Laws

The legal structure covering Hong Kong’s
telecommunications industry has three levels:

. the Telecommunications Ordinance
e  regulations
) licences

The principal law is the Telecommunications
Ordinance. It is kept updated as the industry develops
and the need for regulation changes. A key feature of
the legislation is that it gives very wide discretions to
the TA. A full listing of the TA’s functions is as
follows:

(@) ensure the safety and quality of

telecommunications services;

) ensure the economic and technical
regulation of the Hong Kong
telecommunications industry;

©) ensure the interconnection of
telecommunications networks and
the shared use of facilities where the
Authority thinks appropriate;

d control and administer the Hong
Kong numbering plan;

(e) promote economic efficiency in the
provision of telecommunications
networks, systems, installations,
customer equipment and services;

) promote  competition in  the
provision of telecommunications
networks, systems, installations,
customer equipment and services;

® protect consumers’ interests;

(h) regulate and manage the use of the
radio frequency spectrum,;

@) prevent harmful interference;

()] issue licences as provided for under
the Ordinance;

k) administer licences as provided for
under the Ordinance and the licence
conditions;

()] carry out his functions in accordance
with directions of the Secretary for
Economic Services on matters of

general policy;

(m) represent Hong Kong, as
appropriate, at international
technical and regulatory forums;

(n) require accounting practices and

implement tariff monitoring and
price control in accordance with the
Ordinance;

(0) investigate, and take appropriate
action for, breaches of the Ordinance
or licences;

) administer conventions relating to
telecommunications, as applied to
Hong Kong;

@ advise the Secretary for Economic
Services on matters relating to the
telecommunications  industry in
Hong Kong;

(r) advise the Secretary for
Broadcasting, Culture and Sports
and the Broadcasting Authority on
matters relating to the technical
aspects of broadcasting;

(s) report to the Secretary for Economic
Services and the Legislative Council
on his activities and the state of the
telecommunications industry in
Hong Kong.

Regulations are used quite commonly in
Hong Kong to support day to day administration of
the industry. For instance there are regulations for
exempting certain equipment from licensing, for price
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control purposes, for radio frequency interference
limitations etc. etc.

Licence conditions are also framed for the
needs of specific sectors of the industry. Licensees
are required to comply with the terms of their licences
which are now generally public documents.

The Hong Kong Telecommunications Industry

The telecommunications industry in Hong
Kong is very advanced when measured across many
factors. There are many operators competing in the
market: they make available a wide range of advanced
services and the use of services by consumers is very

high.

The mobile sector is a particularly vibrant
sector of the industry. This is because the mobile
sector has always experienced competition, for
example, paging has never been monopolised and the
cellular telephone services have been competitive
since 1984. Some statistics will show how dynamic
this sector really is.

For paging, there are 31 licences which use
68 radio frequency channels. The number of active
customers total 1.05 million. That represents a
population penetration of 17% which is quite high on
a world-wide comparison.

For cellular telephone, there are 5 digital
licences held by four companies. Three of these use
GSM technology, one uses US-IS54 TDMA and the
other uses US-IS95 CDMA. As at October 1996 there
were 1.12 million cellular customers, that is 18%
penetration rate which is again very healthy. The
number of cellular customers grew by around 80% in
the last 12 months and is expected to grow by at least
another million customers in the next 2 to 3 years and
grow further beyond that. To meet this extra demand,
six Personal Communications Licences (PCS) have
been issued - as two of these licencees have been won
by existing operators the total number of cellular/PCS
operators will be 8 and they will hold 11 cellular/PCS
licences among them. I should note for completeness
that the four analogue cellular networks are now not
being used very much. 98% of all cellular handsets in
Hong Kong are now digital (i.e. only 2% analogue).
The few remaining analogue sets are mainly used for
roaming service to China but this will phase down
further as automatic roaming on digital becomes
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established (for example, GSM automatic roaming to
China commenced in August 1996).

In the fixed services sector, competition has
been progressively introduced. In the value added
services sector, (or what we call PNETS - Public Non-
Exclusive Telecommunications Services sector), there
are 183 licences. Of these 92 provide Intemet
Services and 18 provide international Call-Back
services. Under the law in Hong Kong, a licence is
only required if physical infrastructure is installed in
Hong Kong. Therefore the market is open for the
provision of certain services in Hong Kong (for
example, off-shore based calling card sérvices),
without a licence and this in fact is quite common in
addition to the number of licensed services listed
earlier.

For local fixed telecommunications services,
competition was introduced last year when the Hong
Kong Telephone Company’s (HKTC) monopoly
expired on 30 June 1995. The HKTC was issued a
new licence as were 3 new competitors - therefore we
now have four operators providing local fixed
telecommunications network services (FTNS) in Hong
Kong. Each of the new entrants is building their own
network and competition is producing new services
and keener prices. I will say more on the issues
involved in fixed network competition shortly.

The international services sector is the only
sector still retaining some elements of monopoly.
Here Hong Kong Telecom International (HKTI) has a
25 year exclusive licence issued in 1981 (i.e. it is due
to expire in 2006) over certain circuits and services
external to Hong Kong. However this licence has not
totally precluded competition: in fact, there is a liberal
regime in value added services including managed
data network services (MDNS), call-back services and
voice value added services. Shortly international
simple resale of facsimile and data will be allowed as
will virtual private network (VPN) services.
Furthermore, companies and organisations may install
their own circuits (e.g. by VSAT) for carriage of their
own international traffic - so far 26 licences for these
purposes have been issued.. The Hong Kong
Government is currently holding a dialogue with
HKTI to review the international telecommunications
arrangements - in particular to study whether the
HKTI licence as it presently stands is best in terms of
our objective of maintaining Hong Kong’s status as
the pre-eminent hub in this Region.



Major Regulatory Issues in Hong Kong

Hong Kong has implemented a competitive
safeguards regime which is in step with contemporary
regulatory thinking in developed economies. In this
regard I should mention five particular measures:

e the establishment of OFTA. An
effective regulator adequately
empowered to gain information, analyse
it and make and enforce decisions, can
act to assist generally in resolving
impasses, for example, in
interconnection  between unequal
commercial rivals and can determine
these matters if agreements cannot be
reached. The TA has issued many
interconnection guidance notes (these
are publicly available) and sound
interconnection arrangements have been
established among the operators;

e the introduction of fair trading rules and
prohibitions on the dominant carrier
from abusing its market power. These
measures are aimed at ensuring
competition remains fair;

e the introduction of price controls to
limit the dominant carrier’s ability to
cross-subsidise between market sectors,
particularly from those sectors not
facing immediate competition to those
that are, and to otherwise limit practices
such as predation and bundled or tied
service offerings;

e improving the transparency of a
dominant carrier’s operations through
structural and/or financial separations;

and
e ensuring equity in  numbering
allocations and national number

planning by putting strategic control
with the regulator.

What 1 should like to do is to take three
issues that flow from this' competitive safeguards
regime to illustrate how we are tackling them in Hong

Kong. The three issues I will focus on are
interconnection, customer access and number
portability.
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Some Examples of Key Issues in Hong Kong

Interconnection It is an obvious truism that
in a network based industry, interconnection is a vital
pre-requisite for effective competition. Hong Kong’s
policy recognises this fact and in the period March
1995 through June 1995 I issued no less than 10 TA
Statements on interconnection matters. These
Statements cover many interconnection issues which
include the technical configurations as well as the cost
basis for interconnection which has been established
as Long Run Average Incremental Costs (LRAIC).
We have categorized interconnection into two broad
classes. Type I interconnection (diagram 1) is the
standard form of interconnection between network
gateways. This is a relatively well established mode
of interconnection and not worth dwelling on for
today’s purposes.

TypeI- Interconnection between Network Gateways

DIAGRAM 1

Type II interconnection (diagram 2)
is, however, a different approach which recognises the
difficulties inherent in establishing competition within
the vertical local loop environment of Hong Kong.
This form of interconnection is aimed at allowing
interconnection at the local loop level.

Type |l - Interconnection at Points in the Local Loop
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Main characteristics of

interconnection are:

Type II

e  Interconnection of Network 2 to
Network 1 is possible at any of the
points A, B and C.

o  Interconnection in this configuration is
only permissible upon the request of the
customer at point D to become a direct
customer of Network 2.

) After interconnection, the customer at
point D becomes a direct access
customer of Network 2.

. After interconnection, the operator of
Network 1 continues to own, maintain
and support the local loop.

Two of the three new entrants have already
signed commercial agreements with HKTC for Type
II interconnection and they will be offering services
over this form of interconnection in the next few
weeks. The remaining new entrants will also avail
itself of Type II interconnection in the near future.

Customer Access For the sake of simplicity,
customer access arrangements can be sub-divided into
two class - direct and indirect. The first tends to
concern the acquisition of physical access facilities to
the customer; the second tends to concem the
provision of competing services to customers
irrespective of the supplier of the physical access
facilities. In Hong Kong we allow both types. Direct
access may be achieved by an operator building its
own facilities, for example, installing a wired local
loop or utilizing wireless local loop technologies. An
operator may also decided to lease direct access
facilities from another operator or utilize type II
interconnection where available.

However, indirect access in the Hong Kong
environment is somewhat more interesting. Diagram
3 shows the IDD access arrangements in Hong Kong.

HKTY
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DIAGRAM 3

The entire Territory of Hong Kong
constitutes one local zone. Therefore all long distance
and intemational direct dial voice telephone services
pass through the monopoly service of Hong Kong
Telecommunication Intermational (HKTI). All four
local telephone companies connect to HKTI on a non-
discriminatory basis and are paid delivery fees for
originating and terminating calls to and from the
international gateway. The default code for outgoing

. IDD access is 001. Therefore, irrespective of the line

provider, a consumer dialing 001 will obtain IDD
service through the operator that provides the
exchange line. However each of the four local

- operators has been issued a 00X code (where X is 6 to

9 inclusive). Therefore a consumer can gain the
services of any of the four telephone companies by
simply dialing 00X in lieu of 001. This approach does
not inconvenience the customer by imposing extra
digits to dial, it is a simple system, improves choice
and can be said to be a true form of “equal access”.

Portable Numbering The last illustration I
wish to raise is number portability. Our studies
indicated that licensing more operators and providing
a sound interconnection environment were unlikely to
be sufficient to make the competitive choice attractive
to consumers. Our surveying indicated that 68% of
customers would not switch operators if they were
required to change their telephone numbers - even if
they were offered a price reduction of about 15%.
The TA therefore decided to mandate operator
portability in Hong Kong. In truth this was not a
difficult decision to take as operator portability was
estimated to result in an NPV for the period 1995 to
2010 of US$200 million. Geographic portability has
an even higher NPV (of about US$1,150 million) but
the TA decided competitive market forces would
ensure geographic portability was offered to
consumers and this in fact has proven to be the case.

Operator portability is now being provided
among operators using simple ‘call-forwarding’
techniques. This is only an interim solution - the
industry is working towards the implementation of a
full intelligent network based solution by the end of
1996. This has raised some interesting issues none of
which are proving to be insurmountable in an
environment where the three new entrants are
introducing intelligent networks in any event and the
ex-monopolist is introducing intelligent overlays on
its 100% digital switching platform.



Conclusion

Perhaps, these illustrations of practical
regulatory issues in Hong Kong form a suitable basis
upon which I might draw a final conclusion to my
comments. At the beginning of this presentation I
said that the Hong Kong Government believes it does
have a critical role in establishing the right framework
for the development of the telecommunications
industry. This role encompasses:

e the setting and articulation of the policy
goals; and

e the establishment of comprehensive
regulatory arrangements with an
adequate regulatory apparatus and
sufficient competitive safeguards.

These two steps create the environment.
Additionally, the Hong Kong Government believes it
has another important role and that is to create
opportunities for the private sector to invest and
participate in the industry. Having done this, we try
to step back and allow the market mechanisms to
work. Or in other words, we are content to clear a
path and keep out of the way.

I venture to suggest that our record has been
very effective and very encouraging. We are rightly
proud of our telecommunications industry and we
believe it is a tremendous asset upon which we can
develop Hong Kong’s services industry. As we
embark on the Information Age I am confident Hong
Kong will maintain its leading position as the pre-
eminent telecoms hub in this region. Of course, with
the return of Hong Kong to China next year we expect
that Hong Kong’s telecommunications industry will
continue to operate autonomously as provided for
under the Basic Law. And Hong Kong’s
telecommunications industry will continue to play its
important role in developing the existing strong
economic links between Hong Kong and China
(particularly Southern China) and this will in tum
continue to support the development of the overall
Chinese economy.
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Hong Kong Update

Keith Bernard

Abstract

Hong Kong has experienced, and continues to experience, substantial and rapid regulatory change.

Internally, liberalisation of the international and local market have changed the market place for telecommunications
services and opportunities for new entrants. The local market in Hong Kong is now fully contestable - ahead of the
conditions that exist in the US, the UK, and Australia. The remaining necessary liberalisation is the pricing flexibility
for the incumbent so that the full benefit of competition can flow to consumers.

Externally, the FCC indications of enforcing “benchmark” accounting rates to bi-lateral arrangements and the WTO
negotiations is a factor of concern to both Hong Kong Telecom and numerous other carriers. A miulti-lateral
approach to accounting rate reform holds far more promise in achieving the desired result than confrontational action.

In the last 18 months, Hong Kong has seen some of
the most rapid development of market liberalisation to
take place at the telecommunications industry.

This paper will review both the external and intermal
forces that have generated some changes which are
already finalised as well as raising a number of
additional issues that have not come to culmination.
These forces are the result of technology - as is well
known - as well as regulatory change both in Hong
Kong and possibly in the United States.

External forces

As this paper is written, it is anticipated that there will
be an FCC decision on December 13, 1996 which
will address the international accounting rate system.
This issue has been highlighted by FCC Chairman
Hundt and there has been particular reference to Hong
Kong in some of his public statements. Accordingly, I
fully anticipate that Hong Kong will feature in the
December 13th action which is likely to be a Notice
of Proposed Rule Making. (NPRM)

The principle concern stated by the FCC is that Hong
Kong has had a dramatic escalation in the ratio of
inbound/outbound traffic with the US in the last few
years moving from a ratio of roughly balance i.e. 1:1
to the current ratio of over 7:1.
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This trend is not unique to Hong Kong. An
examination of FCC statistics show numerous routes
with rapidly growing imbalances of this sort. It is this
factor, we are told, which will result to the FCC
determining - via their own calculation - accounting
rate “benchmarks” which are to be established
between US carriers and their foreign correspondents.
It is likely that these benchmarks will be broken out in
a matrix type form which also categorizes countries
by the level of economic development reflecting the
particular needs of lesser developed countries.

.The most interesting piece of speculation around the

NPRM is that the FCC will actually proscribe
maximum rates which the US carriers can pay, these
maximums reflecting the US - determined
benchmarks.

It is widely accepted that accounting rate system in its
present form is not optimal. If the driver for change
in this system, however is the growing level of
settlement imbalance with the US, it is important that
the causes of this imbalance are fully understood.

For the Hong Kong/US route, the data indicate that
the conventional wisdom as to the cause of a
settlement imbalance i.e. arbitrage of collection rates ,
is not a valid concem. If one looks at both the levels
and trends of the HKTI IDD tariff to the United States
(not even considering the very low discounted IDD



rates charged by the new entrants) in comparison with
AT&T basic IDD tariff or even AT&T True World,
(see chart 1) one finds that the Hong Kong rates have
consistently been lower than the US rates for the last
three years and, significantly, have been moving in
the opposite direction. HKT rates have continually
been decreasing while - contrary to the conventional
wisdom - US rates to Hong Kong have been
increasing. This has been at a time when accounting
rates have consistently been coming down.

Rather than collection rate arbitrage, to truly
understand the growth imbalance of traffic between
United States and Hong Kong, one must focus upon
regulatory policy and technology. The FCC has
continually supported the development of card
services promoted by US carriers and the creation of
the United States as a callback and refile hub. In the
last two years, the FCC has legitimised callback and
implicitly supported carrier refile by refusing to act
upon complaints filed by AT&T. It is these forces on
the Hong Kong/US route - also supported by Hong
Kong regulatory policy which requires HKTI to pay a
“delivery fee” to callback operators (so that their
marginal cost of providing an IDD call by a callback
is approximately zero) - that have magnified the
imbalance ‘and been principally responsible for the
growth to the current 7:1 imbalance.

A last point on the imbalance considerations is that, as
is well known, calculation of the settlement imbalance
excludes all associated revenues. The money that the
US carrier receives for calling card service provided
to its customers, the revenue that the US callback
operator receives from a foreign service provider
which utilises the callback services, and the revenues
received by US carriers providing refile hubbing
services, although substantial - as these carriers are
not providing service in order to lose money- do not
show up in the accounts which the FCC utilises for
settlement imbalance. Rather, merely the cost of
providing these services - but none of the revenue -
are accounted to demonstrate that there is a
“problem”.

Beyond the settlement imbalance, the only other
stated concern about accounting rates they set a
“floor” on collection rates. This is theoretically
possible and there are public policy ramifications of
such concems. However, data provided by the FCC
indicate that this is not the case in the US. (see charts
2, 3, 4) For US carriers in the last 4 years, retained
revenue per minute (after payment of settlement) has
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actually increased. This indicates that - as indicated
by the trend in collection rates mentioned earlier - US
IDD prices are actually increasing in many instances
when accounting rates are being reduced or, at a
minimum, falling less than accounting rates. (see chart
5) In neither instance, however, can it be argued that
accounting rates are actually serving as a floor to US
IDD rates. °

The FCC has taken a two-pronged approach to the use
of benchmark rates. In addition to the threat of
proscribing rates - which would obviously affect
HKTI as well as other Hong Kong carriers as we
would no longer be able to pay the delivery fee
currently mandated by OFTA - the FCC has proposed
that the benchmark rates be utilised in the WTO
negotiations.

A proposal by the FCC is quite interesting, but does
not and should not pass WTO MFN considerations.
As many of you know, the FCC has been utilising a
reciprocity test - called the “effective competitive
opportunity test” - as a means of limiting market entry
by foreign carriers. It is clearly not acceptable in an
MFN situation. The recent ‘FCC proposal is that
within the WTO, the FCC will grant license to any
and all signatories, i.e. MFN compatibility but these
licenses will not be “activated” until the licensee
accepts - the benchmark accounting rates with the
United States. This clearly places a new meaning on
what it means to have a license i.e. active versus
inactive, and additionally, does not meet the WTO
standard of no “ex ante” conditions. The mere
granting of a piece of paper, i.e. an inactive license,
does not make the imposition of benchmark
accounting rates somehow “ex post” if that license
cannot be utilised until the benchmarks are accepted.

A far better approach to this issue is to utilise a multi-
lateral solution to bring down accounting rates. The
Secretary General of the ITU has recently released a
paper calling for comments on reform of the
accounting rate system to be discussed in Study Group
III in May of 1997. Rather than an FCC unilateral
type approach, an ITU multi-lateral model can work
so that the financial pressures on carriers are mitigated
as accounting rates on all routes are simultaneously
reduced. The current US approach of unilateral
reductions - combined with the fact that US policies
have resulted in the US being net outbound to almost
all countries - can only serve to generate resistance for
such a change as the financial flows to any given US
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correspondent are not neutralised by other reductions
but merely transferred to US carriers.

Internal

_Beyond these external pressures that are on the

horizon, the local regulator, OFTA, has been very
active.

In what will be a surprise to many in the audience,
recent regulatory developments place Hong Kong at
the forefront of telecommunications liberalisation,
ahead of the UK, Australia and even the US. This
liberalisation is of particular significance due to the
time period in which it has occurred as the first
competitors were licenced to compete with Hong
Kong Telephone in July of 1995. Despite this short
time period, the outstanding issues, at present, are
surprisingly not the standard “bottleneck” concerns
but rather the lack of regulatory response to the
elimination of these bottlenecks.

Hong Kong Telephone Company Limited (HKTC) has
played its role in facilitating contestability in the
market place. International comparisons are drawn to
indicate Hong Kong’s progress in the liberalisation of
the telecommunications industry. Additional
liberalisation is necessary, however, as the regulatory
regime has not fully taken these developments into
account and is hindering the operation of, what would
otherwise be, a fully competitive market.

THE DEVELOPMENT OF COMPETITION

The Office of the Telecommunications Authority
(OFTA) issued three new Fixed Telecommunications
Network Services (FTNS)

licenses in July 1995. The newly liberalised
environment allows competition in the provision of
local telephone services, including the delivery of
international calls.

Both the international and local telecommunications
markets have seen significant liberalisation.

INTERNATIONAL

On April 23, 1996, OFTA released an ‘Interpretation
of the  exclusivities of Hong Kong

Telecommunications International. The paper stated
that, in addition to the previous liberalisation of :

e Self-provided networks

e Callback (an IDD substitute service) and

o International Value-Added Network Services

in the future, liberalisation would extend to :

e International Simple Resale (ISR) for fax and data
e  Virtual Private Networks

e Mobile -Satellite Services, and

e  Video-conferencing

This liberalisation of the international market - along
with three digit dialing for indirect access - has fully
opened the IDD market to competition. The only
exclusivities that remain for HKTI are the ownership
of the international network and the prohibition on
voice ISR so that all voice IDD calls must pass
through the HKTI international gateway switch. Even
in this instance, however, HKTI is required to pay a
“delivery fee” to the local operator. In the case of an
IDD call which utilise callback, this arrangement
results in HKTI paying the operator a fiet amount for
using HKTI’s network. P

Eey

LOCAL

[ s ]

For the local market, liberalisation has been even
more extensive to the point that this market is fully
contestable. Since the inception of competition, equal
access has existed for access to the international
gateway. Number portability was made available
after 4 months of liberalisation. Collocation in
HKTC’s exchanges is provided along with unbundled
local loops. HKTC has completed several customised
commercial agreements with the new FTNS operators
who have installed equipment in the HKTC
exchanges. Interconnection charges are being
negotiated and the agreed charge will be retroactive.
However, operational interconnection has been fully
implemented since the FTNS licenses were granted,
even without financial agreement. Essentially, the
“bottleneck” disintegrated within the first year of
competition.

Recognition of these developments lead OFTA to
issue a Draft Guidance Note entitled “The
Enforcement of the FTNS (fixed telecom network
service) Tariffing Rules in a Developing Competitive
Environment” (“Pricing Flexibility Paper”) on 1 June
1996.
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This Note proposed minor modifications to the
manner in which the tariffing provisions of the FTNS
Licence are applied to HKTC, such as the use of FDC
as a standard for pricing (a concept that is obselete in
other liberalised regimes) and a requirement that
volume discounts be cost-justfied (another obselete
concept).

A HONG KONG COMPETITIVE CHECKLIST

OFTA has developed a “competitive checklist” as a
means of testing whether or not a “bottleneck” exists
at the local loop. This is equivalent to testing the
contestability of the market.

The United States is the only other jurisdiction in
which a competitive checklist has been used for
regulatory purposes and this is a very recent
phenomenon. A competitive checklist is incorporated
in the US Telecommunications Act 1996 in the context
of the provisions that identify the pre-conditions for
the Regional Bell Operating Companies (“RBOCs”)
offering long distance telephony services within their
franchise areas (known in US as inter-LATA
services). Effectively, an RBOC that is able to meet
the necessary preconditions under the checklist is
given the benefit of regulatory relief and access to the
long distance market.

The checklist addresses the power - or lack thereof -
of the incumbent operator in controlling “bottleneck”
facilities. As the bottleneck is eliminated, the market
becomes “contestable” and the incumbent is entitled
to various forms of regulatory relief to allow it to fully
compete. In doing so, the public policy objective of
bring the benefits of competition to the public is
achieved.

HKTC’s COMPLIANCE WITH THE HONG
KONG COMPETITIVE CHECKLIST

HKTC has cooperated in creating the conditions for
the new FTNS operators to have an equality of
opportunity to compete. The Hong Kong Competitive
Checklist establishes clearly that HKTC has met the
requirements for an open and competitive
telecommunications market in Hong Kong.

OTHER COMPETITIVE JURISDICTIONS
Despite the fact that Hong Kong’s fixed network

telecommunications market has been liberalized for
only since July of 1995, the implementation of

liberalizing initiatives in Hong Kong has already
matched, and in many respects exceeded, other
jurisdictions. Table 1 presents the international
comparison.

Many of the criteria are compiled with in all
jurisdictions. However, the other jurisfdictions are not
as advanced as Hong Kong, particularly in the
development of the offering of unbundled local loop
and number portability.

However, although Hong Kong market contestability
conditions are more developed than the other
jurisdictions, HKTC’s  degree of  pricing
flexibility(even that proposed by OFTA) is much less
than is available to other incumbents. This
incompatible degree of contestability and pricing
flexibility undermines HKTC’s ability to address the
market and, importantly, the transfer of the benefits of
competition to customers.

PRICING FLEXIBILITY - PRICE RELATIVE
TO COSTS

The role of retail pricing is significant in giving the
correct signal to attract efficient market entry and to
achieve maximum consumer benefits. HKTC should
be permitted to set prices as low as Long Run Average
Incremental Cost (LRAIC). Any competitive
benchmark test should depend upon whether the
activity has the purpose or effect of preventing or
substantially restricting competition. ©~ OFTA has
proposed, however, a price floor of FDC. This will
not result in economic efficiency. The pricing
flexibility proposed by HKTC has been applied to the
dominant carriers in other jurisdictions when their
market contestability was substantially behind HK’s
current liberalized market environment, without
damaging the development of competition.

In the US, pricing flexibility was permitted to AT&T
in the mid-1980°s. In 1984, for private line services,
the FCC recognized that there was public benefit in
implementing price flexibility for AT&T which was
subject only to an anti-competition standard. The US
long distance market at that time would not have
passed the checklist that Hong Kong currently

meets.
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Table 1

Category Hong Kong United States United Kingdom Australia
Type I Yes Yes Yes Yes
Interconnection
Type Il Yes Court stay of No No
Interconnection FCC order
Facilities Sharing Partially Partially Only Mercury, not Partially

with other

operators
CLI Yes Yes Yes Yes
Directories Yes Yes Yes Yes
Equal IDD access Yes Yes No Yes
Number Portability Yes No -FCC " No - currently No - position

decision being implemented being finalized
Resale Yes Yes Yes Yes
137
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The UK regulator, OFTEL, adopted a similar policy.
OFTEL permitted pricing flexibility to BT in 1991
with the approval of call plans.

In Australia, only tariffs which involve a market
incumbent setting a price below Total Service Long
Run Incremental Cost (TSLRIC) will generally be
seen as having the purpose or effect of deterring or
delaying entry. If testing against FDC data indicates
that there are concerns regarding the predatory nature
of a particular price, AUSTEL will require the
dominant carrier to submit TSLRIC information to
support tariffs.

These jurisdictions focused upon a principle which
requires only the prevention of those activities by the
incumbent that damage sustainable competition.
Hong Kong’s regulatory regime - which also
advocates economic efficiency - should implement a
marginal cost standard that gives the proper pricing
signals.

CONCLUSION

On the extermal front HKT is watching the FCC
proceeding with interest.  Any proposal for a
unilaterally imposed set of benchmarks that probably
violates ITU Regulations and would serve to bolster
the growing US position as a - possibly the- hub for
international traffic must be reviewed cautiously by
HKT and other non-US carriers.

A multilateral approach, handled within the confines
of the WTO or ITU, seems to be a far better model for
reforming the accounting rate system

On the internal front, HKT supports the earlier
decisions by the FCC, OFTEL and AUSTEL which
emphasize that the economic logic of maximizing
consumer benefit, promoting sustainable competition
and achieving economic efficiency are the
fundamental criteria in their review of discounts/price
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discrimination tariff. The dominance of the
incumbent, even with pricing flexibility, has not
deterred the development of competition. Rather,
competition flourishes in those liberalised markets
where pricing flexibility has been allowed.

The regulatory initiatives developed by OFTA as
embodied in the checklist, along with implementation
by HKTC, have created a market that is already
highly competitive and fully contestable. In this
setting, the pricing and service flexibility proposed by
HKTC is appropriate and, in fact, necessary for
maximum consumer benefit to be achieved.

On balance, it is clear that a great deal has been
accomplished in Hong Kong in a brief amount of
time.

A properly structured, multi-lateral reform of the
accounting rate system will add to the dynamism of
the telecommunications industry in South East Asia.

The final necessarly element of liberalisation in Hong

Kong - pricing flexibility for the incumbent will
complete this positive picture.
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The Future of Hong Kong’s Global Connectivity

Sean P. McDevitt
Cambridge Strategic Management Group
° Cambridge, MA, USA

ABSTRACT

In this document and the accompanying visuals, we examine three areas—a) the current and prospective
nature of international telecommunications traffic flows (for both switched voice and leased capacity) within
Asia, b) the importance and characteristics of Hong Kong and China’s position within regional traffic flows,
and c) the potential impact of unfolding dynamics in Hong Kong among regulatory, private sector, and
Chinese interests. Our objective is to outline critical issues and likely scenarios affecting Hong Kong's
future global connectivity, a future which is likely to entail new players, priorities, and China as the key.

1. STRATEGIC CONTEXT » The emergence of well-capitalized

competition to HKTC, at Ieast

Hong Kong, along with Singapore and Japan, is domestically in wireline and wireless and
rightfully regarded as one of the pre-eminent for “enhanced services”.
telecommunications markets  within  Asia. .

Considered by virtually any metric—teledensity, s The likely end of HKTC's monopoly in
lines installed, digital network, wireless international services.

penetration, international business fax/data

services, etc.—Hong Kong ranks as a premier * The continued dramatic growth in traffic
Asian market. For a major carrier, PTT or within Asia, both from switched voice and
otherwise, Hong Kong is an indispensable internet/data/fax/VPN.

partner for correspondent relations and a source .

of significant international traffic and revenues. o Renewed interest in new transpacific
Not surprisingly, Hong Kong has been a critical cable facility construction prior to 2000.
component of regional cable and satellite facility

planning. The author has no crystal ball through which to
: predict the future. However, by separately
Against this backdrop, we should note several examining likely prospective developments,
looming factors which may threaten Hong many of which are “predetermined events’
Kong'’s position in regional telecommunications. where only the timing and magnitude remain
Or, alternatively, provide Hong Kong with an uncertain, and true uncertainties which remain as
unprecedented opportunity to expand its role in yet unknown, it may be possible to suggest
telecommunications infrastructure. Namely prospective developments for Hong Kong's

future connectivity.

e The obvious. July 1, 1997’s restoration
of Chinese sovereignty and the 2. ASIA TRAFFIC FLOWS

uncertainty it represents.
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A critical piece in developing an educated view

of the future in telecommunications requires -

projections of future demand. Rt is here
however, that traditional network forecasting
methodologies are insufficient. Most rely on
historical demand, and base projections on

regressions or exponential smoothing. Few
ever link telecommunications traffic to its
underlying drivers. This is particularly

problematic in high growth markets and forecasts
are invariably wrong, often frighteningly so, and
are almost always far too conservative.

This is clearly insufficient for the. world’s most
dynamic and rapidly growing region. At CSMG,
we have developed an alternative forecasting
approach which, although beginning with
historical figures, develops future projections by
linking demand to the four key drivers of traffic—
GDP growth, trade growth, regulatory dynamics,
and technology developments. Our proprietary
model SMITH, Simulation Mode! of International
Traffic Horizons, has been used to assess the
evolving dynamics

For this paper, | developed base case
projections of international switched voice and
leased capacity for all countries within North,
South, SouthEast, and Austral Asia for the Year
2000. | have chosen 2000 since it remains
within a reasonable planning horizon for
decisionmaking in terms of facilities investments
but is near enough to be sufficiently immediate.
These are displayed on Figures 1 through 4. We
discuss each in turn.

In Figure 1, we examine outbound international
switched voice traffic projections to all regions of
the world. Only countries with at least 5% of
regional flows are shown separately. One fact is
striking—China and Hong Kong will likely
represent fully one-third of all international
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calling, each surpassing Japan. Further
examination reveals that while traffic is highly
concentrated, most countries send 40-50% of
their traffic to the other regions in Asia with little
calling to other regions, with the exception of
North America and Australia to Europe traffic.

The dramatic concentration of Hong Kong and
China traffic to what we have characterized as
North Asia is remarkable and Figure 2 provides
the answer. Today, and perhaps even
prospectively China-Hong Kong and Vice Versa
traffic is classified as international calling. More
than 60% of each regions calls are likely to be
country pair in 2000. Prospectively, such traffic
may well be treated as what it is, which is
essentially long distance trunk traffic, and an
examination of the “true” international calling
patterns bear some further investigation.

Figure 3 examines the same set of data but
excludes “domestic” traffic. Two important notes
should be made. First, the relative share
represented by each “country” has fallen
significantly, although taken together the remain
the largest ever so slightly. Second, the calling
patterns of each show distinct differences.
Hong Kong's traffic is more balanced within the
region and is, as one would expect, likely to be
more heavily weighted toward SouthEast Asia.
China's flows remain highly focused on North
Asia. We will explore the implications of this in a
later section.

In Figure 4, we focus our attention on leased
capacity for internet, data, VPN, and other so-
called “private-line services.” Not surprisingly
Japan (given the extended manufacturing base)
and Australia/New Zealand (given internet, etc.)
traffic is large. However, the relative importance
of such service in China remains quite low, even
with aggressive growth rates. Hong Kong's
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traffic is highly concentrated to Japan, with over
50% of leased capacity projected.

3. HONG KONG AND CHINA

What are the existing key facts and emerging
undercurrents in Hong Kong and China as it
relates to telecommunications?

e C&W currently occupies a preferred
position in Hong Kong and perhaps in
China

Ownership of HKTC

Sole license holder internationally in
Hong Kong

Only Hong Kong or China stakeholder
in oceanic fiberoptic cable systems—4
transpacific and 10 within SE Asia.
China essentially has no ocean cable
investments.

Agreement with Chinese authorities
for potential new transpacific cable
systems and other telecom projects.

e However, this preferred position is being
undermined

— Pressure to buy-down C&W below
50%.

Continued OFTA deregulation of
Hong Kong telecommunications
markets for “enhanced voice”

Wireless licenses were granted in
such profusion that some wonder if
this was done as a signal to
C&W/HKTC of OFTA's displeasure
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* Pressure from AT&T and the FCC to
dramatically lower accounting rates, and
thus net settlements, well beyond current
agreements (thus striking at the heart of
HKTC and C&W profits).

e As we all know, US carrier net settlements
are a significant source of foreign funds

* Renewed interest in new transpacific cable
facility construction prior to 2000 with at
least 4 projects on the drawing boards.

4. PERSPECTIVES ON THE FUTURE

Given the above, what are the likely dynamics for
Hong Kong and China and what is the likely
effect on global connectivity?

The situation in Hong Kong can actually be
viewed as fairly straightforward, with the main
theme being that Hong Kong is clearly an
attractive market, and will certainly be a key
linkage in future cable and satellite endeavors.
However, the major scenarios and potential
opportunities are as linkages and stepping
stones to China and will involve a new set of
entrants.

The key issue is C&W's/HKTC's international
monopoly license until 2006 and the likely
moves that could be played out by the new
players. Since domestic second licensees and
other new entrants, may be unable to secure a
full-fledged international license within a
reasonable timeframe, we may see a dramatic
new set of decisive actions that will open up
Hong Kong and China’s global connectivity in an
unprecedented fashion.

Expect to see a Singapore-like buy down of the
monopoly to 2000, 2001 or 2002. 1999 seems
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.Prospectively,

too soon to most observers — only 18 months
after 7/1/97. Likely event: C&W will be bought
down to less than 50%,

Parties best positioned to fill in gap will be:
Hutchison, Wharf, New World, CITIC, China
Resources. What are some likely moves that we
could see once they have international “options”
or post 19977

* Close partnerships, joint ventures, equity
investments between and among Hong
Kong and China interests

* Membership in a major global alliance
(GlobalOne, Concert, even  World
Partners?)

* Provider of landing rights for new cable
landings in Hong Kong (e.g.: SE-ME-WES3)

* Sponsors of new transpacific cable(s) with
China. landing(s). Several proposals exist.

* Expansion of satellite interests given
China's geography within and beyond
ChinaSat, AsiaSat for “greater China"
communications services.

* Ownership stake in “nearby” or heavy
bilateral traffic markets to Hong Kong and/or
China-Singapore, Korea, Japan-via
second licenses or PTT privatizations.

5. CONCLUSIONS

Fundamentally, up to this point Hong Kong's
connectivity, especially from a cable perspective
has been one of monopolistic control both in
terms of Hong Kong and access to China.

the dynamic of facilities
‘connectivity will change as in Figure 5, whereby
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a myriad of forces and multiple players vie for’
facilities planning, investement, and control. In
short, Hong Kong as an end to itself will be less
the attraction for facilities projects. However,
Hong Kong as a means to an end and Hong
Kong parties as key facilities players will become
the rule post 1997, with increasing dynamism in
the international facilities arena.

The question becomes: who will agressively
pursue the opportunities as the unfold and
explore non-traditional arrangements and who
will miss the opportunity to establish a strong
international foothold given the changes afoot?
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