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Internet via Satdllite 2000, published in March 2000, is the third edition of DTT Consulting's
annual market research survey on the use of satellites for Internet services. It is an
authoritative source of origina and comprehensive data on the size and sructure of the
market. It provides the user with a wealth of contacts for potential ISP and service customers
and adirectory of dl the significant suppliersin the market.

It shows actual size of and growth in the market over three years by sector and major
geographic region and provides robust conclusions about key current developments in the 1P
over satellite business. It takes a bottom up approach to research, using data from end-users
and service providers to estimate market size.

It offers a comprehensive list of web sites and email addresses and other information sources
to provide an excellent base from which to conduct further research and keep up to date with
rapidly changing developments.

We have drawn heavily on our peer group and the conference circuit to provide the most up-
to-date thinking on using satellites for Internet traffic.

Our approach reflects many years of experience of consulting to new ventures and mgjor
organisations in satellite communications. During the course of writing the report we
undertook a number of consultancy assignments related to its subject matter. We thus
developed our thinking within a demanding environment of industry players.

In the new edition of the Internet via Satellite Report we have, for the first time, provided a
major regiona analysis of the marketplace.

Due to the rapid development of the IP over satellite business, the report has been
considerably expanded and now extends over two volumes.

The Internet via Satellite 2000 Report is 427 pages long. It includes 121 charts and tables
providing gtatistics and summary management information on market size and structure. It
details al the known satellite links between 1SPs and backbone.

The report provides details of 338 key industry suppliers including satellite operators, service
providers, companies offering hybrid access and multicasting and equipment and software
vendors.

We have aso dentified, and provided web site addresses, for the mgjority of 1SPs using
satellite communications, thus providing a mgjor source of potentia salesleads.

If you want to subscribe, a form is attached to the rear of this summary. Alternatively just
email us with what you want and a delivery address.

Internet via Satellite 2000 is aimed at satellite operators, satellite service providers, satellite
manufacturers, telecommunications carriers, 1SPs, manufacturers of satellites, manufacturers
of professiona and consumer ground equipment, R&D ingitutions, regulatory and policy
makers, financial ingtitutions, consultants, broadcasters and media companies.

Internet via Satellite 2000 is aimed at senior management, consultants, business devel opment
executives, sales staff and researchers needing both raw data and refined information and an
understanding of the economics of the current and evolving marketplace.

If you require any further information, please do not hesitate to contact me, Roger Stanyard,
personally, at DTT Consulting. | am the author of the report.



Table of Contents

Introduction

1: Management Summary
1.1 GENEIAI OVEIVIEW ...viviiiieicieeeete st ste st st e ae et et e testesbesbesbeebeeseeseesaessessestesaeebeeaeeseensenseseaseabeabeeaeeasenseneeseeseestestensensnans
1.2: QUANTALIVE ISSUBS ...ttt ettt sttt bbb e b s b e e e be b e s e et e s et e e tese et e s ese b eneebe s ese et ensebesbensetessenssrensarens

1.3: Methodology and Data Sources
A S (= Te [T ] g = LI g = 1)V TSRS

2.0 WESTEIN EUIOPE .ttt h e bt a et h e bRt R e bt Rt e Rt s e b e AR et e e e s e Rt n e et e e e e e bt ne et ebeneenenee e ene e

2.2: Central @and EASTEIN EUTOPE ...coiiuiiieieieireetee ettt ettt sttt b e st se b e s et e st e se e s et e b e e st ebese e s s etenenenens
2.2.1: Albania.
N N 1111 a1 = VTR
2.2.30 AZEIDAIAN. ...ttt R R R R R R e R R R R Rt n et nen s
2.2.4: Belarus
D T = o 1 4 - OO URRSRRSRRRRRRNE
2.2.6: Bulgaria
2.2.7: CZECN REPUDIIC.....cuiticie ettt b et e e b e s e et et e b e et ese et e s et e st ensatessenessensebesaenssrennanen
R < 3 O {0 - 1 - VSRR
B R 1= (o] [T WSRO
P2 KO L ©1=To] (o | T OSSOSO PRSPPSO
2.2.11: Kazakhstan...
W QY (0} V7741 - | TSSO PSR TSPRRRORRRTRPTRTO
A B T I 1 A/ - OO
2.2.14: Lithuania.......
2.2.15: Macedonia....
2.2.16: Moldova..........
A N A = o1 F= U To OO UORSRRURRRRRRNE
A TR = L0101 =Y - TR
2.2.19: Russia
2.2.20: Serbia, Montenegro @N0 KOSOVO ........ccieiiiirieirieisieseeiseesteses e stesesses e ssesessessesessesessessesessensssessessssensssessensssensasens
A Y [0 1YY o - TSRS
W A - V| (2] = L o 1TSS
2.2.23: TUIKIMEBNUSTAN ...ttt ettt et e et e et e e te e teeaeeebeesaeesbeesbe e beesteeaseessesaseeaeesaseaseesbeeseeteenbeensesnsesnsesasesseessennns
2.2.24: Ukraine
A T U 4 o1 ) = T OO

B T\ [To [o LTI =T SRRSO
2.3.1: Afghanistan
2.3.2: Bahrain............

P2 R O 04/ o £V L TSSOSO T TS UR PSPPSRSO
P B Sl | - 1 o BRSSPSR
2.3.5:1Iraq........
2.3.6: Israel.....
2.3.7: Jordan...
G TR S R U 1TV 1| PO
2.3.9: Lebanon
2.3.10: Northern Cyprus .....

2.3.11: Oman.......cccoeeeuennn.

2.3.12: Qatar..............

A T R ST TN (o [N =Y o 1= VT
B T S - VOO ST U STRRERSTRSRPT
2.3.15: Turkey
2.3.16: UNIEA ATAD EMITALES ......vi ittt ettt ettt te et et e s bt e st e e sbeeebeebeenbeessesasesseesasesbessbeeaseesteenbeaseesasesssesssesseesaennns
P T N A = 1 411 o PSSO O RR PR

2.4 ASi@ e
2.4.1: Bangladesh.....
N =1 1 1V - 1o TR
D S =T (U | 1Y OO
2.4.4: Burma (Myanmar).....

2.4.5: Cambodia....
2 T O o 112 = TR




P G s T o N o o OO T T ST PRSPPSO
o < S [ o [T TSRS
2.4.9: Indonesia
P2 3t O S =T o 1= 1o ST R TP URURORO
24,00 LAOS ..t ctee ettt ettt et ettt e et e e b e e te e bt e be e bt beeteehteeheeaheeaheeaheeabeebeebeaareeateaaeeeateaheeaheeabeeabeebeebeeteeeesaeeareesreanns
2.4.12: Malaysia....
2.4.13: Mongolia...
2.4.14: Nepal ..............

D T VLo 1 g I o] (- VORI
D T o= 1 (1= = Lo OO UORSRRSRRRRRRNE
2.4.17: Philippines ....
2.4.18: Singapore......
2.4.19: South Korea......

B S T - - TSRS
Nt R =111V Y o 1SRRI
2.4.22: Thailand....
2.4.23: VietNam ......cocoeevececeeecececeeeeeeeeas

2.5: Australia, New Zealand and Oceania
2 T I © Tl =T= L o1 = VOO ORSRRSRRRRRRNE

A T o= LS
B ST S 101U o AN o ORI
2.6.2: SUD-SANATAN ATTICA.....ccvecieeeecie ettt ete et e ete et e e e et esaeesteesbeeabeesbeeabeessesaseeseesasesseesbeesseesteenseensesasesssesssesseesaeanns
2.6.3:
2.6.4:
2.6.5:
B2 S T T I UL V=TT TSRS
2.6.7: Other NOIMh AFTICAN SEAIES .....c.eeceeeeeeecee ettt ettt et eete e e teesteeeteesesatesaeeeseessessbeesseestesseansesasesnsesseesseesreenns

2.7: Latin America and the CaribB@aAN ..ottt et et e st e re e sbe s sbeesbeesreebeeaes
2.7.1: Latin AMEIICA OVEIVIEW........c.eiieeiteeitieeteeiteeeteesteesteesteeaessesssessstesseestesaseessssssassssassasessasessessbseaseestseseassesasesnsessssssessaennne
2.7.2: Central And SOULN AMEIICAL......ccveeeeeteecteeete ettt ecte et et e et e e e e eteesteesteesseesesseeseesseessessseesseesteeaseasesnsesnsesseesseessennns
2.7.3: Caribbean Island States and DEPAITMENTS ..........cciiiririeieiereeere ettt e e b e b see e beseeaeseenesnen

2 T N\ (o Y { N a0 [=T o= SRR

2.9: Working Documents

LIE=T o LTSI T Lo O o 1= T
RIS Y= 1 TN (C T IS o T 0] €T

N ST L= |11 = @ T =T OSSPSR
3.1.1: AAPT Sat-Tel ........
3.1.2: Adisam Telecom ...
L RS T N 44 T=T T L= OSSOSO PTOPUPRO
B I S Ny O 1= 1T o £ TSROSO

3.1.4.1: ATC Dallas Fort Worth Teleport...
3.1.4.2: ICG Satellite Services..........ccueue.
3.1.4.3: ATC Teleports Washington....
3.1.4.4: US EIECITOUYNAIMICS .....eieiuiieeieierieet ettt ettt e e s b e b s b e b e se s b e e e he b eneeb e s e bt sb e e e b e s enesbeneebeseeneseeneenens
3.1.5: Atlanta International TEIEPOIT (AlT) ...cc et s sttt ettt e et e e e e e sese e seebese e sesenesesens
3.1.6: BAF Satellite and Technology Group...
TN 2 7 T 0 L TSRS
0 I S = -1 (= o o TSSOSO
3.1.9: BelgACOM SALEIIILE SEIVICES .....oiuiieeeeeee ettt sttt e e a e e be e e se s emeebe s ebeseeneeeeaeeaeseeneebeseeaeseenesnen
I I O = =T (o F= T 4 [0 TN o1 OSSOSO
3.1.11: Bharti BT
I 0 2 2 I A= OO PRPPRS
I I e T = T = Lo [ I =1 =Yoo o TSRS
3.1.14: BT Broadcast Services....
3.1.15: CRW USA......ccooieeeene
3.1.16: CanCoOM ....coveeeiiriereeerieeee e
3.1.17: Ceycom Global COMMUINICALIONS .......cvrirueueiirieieireeieteeseseete e e tee et sesesssse e e sessesesesestesesessesesenesseseseessesenesessns
3.1.18: ChiINA TEIECOM ...ttt ettt ettt
3.1.19: Chunghwa Telecom ........cccvveerneiiernerenenns
3.1.20: Communications Authority of Thailand




0t 0 R O 1 41T P TTTPRRI

3.1.22: Concert Satellite Services (including BT Global Satellite SEerviCes).......ccoviirrnenrnneenreeeseseeeseseeenes

3.1.23: Corporate Satellite Communications

3.1.24: CraWfOrd ONIINE.......coceeeieieeie ettt h ettt h e b et b e e e b e b e s e e b e e e bt e e aeeb e e e bt s e e nenbeneebenb et ebeseenesbeneenen

L0 2T 3 1Y | OO

3.1.26: DeTeSat........cccceeuueee.

3.1.27: Digex (Intermedia)

3.1.28: DiIgICOM ...ceviercnieieieeseree e

3.1.29: Digital TEChNOIOGIES COIPOTALION......ccuiieeieuiieeuieeeeetereete ettt e et eesessesesseseesessanesseaseseseenesseseeaeseeneeseseensseenessens

3.1.30: Diversified COMMUNICALIONS (DCI) ...ccuiiuiiiiiiiirieeriereeese ettt e et e e e e et st e seebesee e ebeseeneseenesnen

3.1.31: Doxford International Teleport.............

3.1.32: Eastern Space Systems............

3.1.33: Embratel.....cccccovevvricirininnne

B B St SRR

3.1.35: ESAte] COMIMUNICALIONS .......eeeueieeieteeete e te et see e te st eaesee e teseesesbesesse e eseeseseeseseseasaneebe s eseseensaeeseeneseeneabeseensseeneasens

3.1.36: Extelcom (K&S International Communications)

3.1.37: FASTNEL STl

3.1.38: France Telecom FCR.......c.cocovvriirniinscses

3.1.39: GCPhoNne (FOrmerly INItIALIVE -ONE) ......c.ciriririeieiriiieiterisieieere ettt bbbt n et nenenn

TN I L0 T €] (o] = o= 1] AT

3.1.41: GTE Internetworking

L1142 GTS CZECNNEL. ...ttt b et h et b e b b e b e e e b e b e a e e b e e e bt e e Rt eE e e e b e s A et ebereebeseeneebeseeneneeneanen

0 5 O T 57 | TSSO

3.1.44: Hinduja Telecom.........

3.1.45: Hungaro DigiTel Kft.........cccone.e.

3.1.46: Hutchison Corporate Access.....

S.LLAT: IDM SALEIILE ...ttt ae sttt e e e e et e s e b e e e b e A e s e eE e e e bt e emeeE e e e R e s A et eEeeeeneeEeneebeneeneeeeneenens

T R S [ 0] 0 7= | T TSP TP PRURORTO

3.1.49: Indosat (PT Indonesian Satellite Corporation)

3.1.50: Infocom Satellite Communications Inc

3.1.51: Infotel International...........ccccooveivreevreninnnne

31,52 INTEITINK/TEISCAPE ...ttt b bt e bt e bt b b bt e b e et n b

3.L1.53: INTEINEE SKYWVAY ...ttt sttt st e e h et e se b e e e e e aese e e e e ese s emeeb e s ebesEemeeeeseeaeseeneebeseeneseaneanen

3.1.54: Interpacket Group...

3.1.55: Intersat.........c.cuuee.

3.1.56: InterSatCom ..........ccceeunuunee

3.1.57: IP Access International

TR ST S | = - 1 TSROSO

3.1.59: ISDnet International (incorporating Netsat SDCV)

3.1.60: Israsat International COMMUNICALIONS .........couiirieiiireeeeie ettt e et e e b e e st e seebesee e ebeseeneseeneenen

700 LG 3 0 1 o £ o T I OSSR

3.1.62: Korea Telecom....

3.1.63: KPN ....ccoenee.
3.1.63.1: EUNet...

BN C S I ] 1= OSSOSO
3.1.64.1: Telpan CommuNICAtIONS COMPOIALION.........coiiireeirteertireeesie ettt see et sbe e e sbe e st e e enesee e sbeseeneseeneenens

3.1.65: Loral Cyberstar..........ccco e

3.1.66: MaxitelSat............

3.1.67: MCA Telecommunications .....

3.1.68: MCI WOrIACOM QNGO UUNET ..ottt sttt st se s sbeseste s esessenestessesesseneeteseeneseeneasens
0 < 700 T U0 1= T
3.1.68.2: UUNet SA.......ccccovevereenne

3.1.69: McKibben Communications ......

3.1.70: Media Sat........cocorrevrririrrrrerrssesesees

3.1.71: Merlin Communications International

3.1.72: MOSCOW TEIBPOIT ...ttt b bbbt e b bt e b st bbbt et b b e s n bt n b

3.1.73: NetConnect Communications....

L. 74 NEESAL EXPIESS ...vetirtieieeieeee ittt ettt ettt et e et b e s b e s bt e bt eheese e e e e e s e R e e R e e R e eR e ea e e aeemseas e b e nRenEenE e eh e eseeae e e e eeaeeabeebeaneeneennan
3.1.74.1: NetSat DiStibUtOrs @nd PAINEIS ..ottt

3.1.75: Network Satellite Italia (N.S.1.) ....c.ccuc.....

7.1.76: NSN Network Services....

3.1.77: NTL Satellite Services .....

3. 1.78: OPLUS SPINMNAKET .......eiueeeieieeeie ettt ettt ettt e et e st eaesee e e beaeeaeabesees e e ea e seneee e e eseasemeebe s ebeseemeaeeaeeneseeneebeseeneseenesnens




.17 PACAMTEL ..ttt h e b bt e bRt E bR £ R R bR R R b bR e e bR e et nenenn

3.1.80: PAradoX DIGILAL.......c.ccrieieueirireeteiresi sttt b Rt R Rttt

3.1.81: Philcomsat

3.1.82: Pointe Communications and Telscape INterNatioNal............ccoociireriinineerere e
3.1.82.1: TelSCaPE INTEINALIONAL.........cuiiieieeierriee ettt ettt e et e s e bt eae st et bese e seebe st neetesenenens
3.1.82.2: Interlink.......cceeuevererererennes

3.1.83: PSINEt.....cctvreriirreicrerienne

3.1.84: Satcom Digital Networks......
B0 IS 1S S = 1 L= 13T [ J ST UPSTRTR
3.1.86: Satellite COMMUNICAIONS SYSTEIMS ... .ottt e et e e b e se et s b e seebesee e ebeseeneseenesnen
3.1.87: Satellite Data Networks
3.1.88: Satellite Media Services
3.1.89: SAtKO ....ocvverecre e
3.1.90: SINgapOre TelECOM (SINGT ...ttt b e n et enenn
B I N ST LV T [T g (015 I OSSOSO
3.1.92: Software Technology Parks of India......
3.1.93: Spaceline......ccoccceovrrrrenreeee e
3.2.94: Spacelink International...............
3.1.95: SUDIC Bay SALEIlite SYSIEIMS.....c.ooiiieiiiririeietre ettt e bbbt ne b b ens
3.1.96: TAIAE NEIWOIK.....eeieieisiee ettt ettt b et et e st e se b e e e s e b e s e et e e e be b eneeEe s ebeseensetesseseseeneabeseeneseenennens
3.1.97: Telecom New Zealand (Netgate)
3.1.98: Teleglobe COMMUINICALIONS ........ccoiiiiiieiete ettt b e bbb e b et st e e e b e s e et sbeseebesee e ebeseeneseeneenan
3.1.99: TeleNOr SALEIIILE SEIVICES .....c.ciiiuiiiiiiiiiieiiiiieiei et eb bbb bbb bbb b b a e es bbb bbb bbb
3.1.100: Teleport Bulgaria..........ccccccveveunee.
3.1.101: Teleport International Benelux
3.1.102: Teleport-TP .....cccccevrreererinieeens
3.1.103: TEIEROSS (SOVAM TEIEPOI) ...ttt ettt e b e e b e e b e e e b e s ene et e s ebeseeneseeseeneseeneebeseeneseeneenens
L1104 TEIKOM SA.. ettt et et b e s e h e b e se b e e e h e b e R e b e e eb e A e s e e b e e e b e e b e Rt eE e s e b e s A e neeE e e ebeneeneebeneeneseeneene s
3.1.105: Telstra Big Pond Direct.....
3.1.106: The Internet Group.............
3.1.107: The Internet Solution (IS)
3.1.108: Transtel SAtEIlIte DIVISION .........ccueeriririeieeieei ettt ettt sesbesesseseesessesestesseseseenesteseeseseeneeteseenessenensens
N I 0L i I o)V (T I € LT o o OSSOSO
3.1.110: URracom ......ccccceeereecerenennns
3.1.111: United Communications ....
3.1.112: United Network Access.....
0 0 I T S O 1 11 =Y N = = LTSRS
S.5.1 14 USA TEIEPOI ..ttt b et b bt e e h st E b bt ne R b et e b e st e bbbt e R bt e et en s
3.1.115: Verinet Satellite Communications ...
3.1.116:
3.1.117:
3.1.118:
3.1.1109:
3.1.120:
3.1.121: Wirelesscom
4: Caching and Specialised DiStribution SErviCeS.......cccciiiiiiieiiiiiie e

4.1:
4.2:
4.3:
e =T Y= A YA AT |/ SRS
4.5 ISP-S8L... ..ottt h R bR R bR R R b bR R bR R R R R R R R R AR bR e R R bbb R bbb bbbt b b nenas
4.6: Loral Cyberstar Worldcast Newsfeed....
4.7 PlANEE CONMECT .....oiiiieciieiett ettt e bbb bbb bbb bbb bbb bbb b bbb b bbb bbb ben bbb enen et
4.8: Satellite NEWS SEIVICES (STINS) ...ttt et e et b et b et e b e b e e sb e s b e be s b et eb e b esesbe e sbeneenenean
4.9: SALINNEL BUSTNESSNEL ...ttt st ae st bese e st ee e e b e se e st e beseeae et eseebeneeseasesesbenseseasesessenensessaneasan
. 10: SKYPOP ...t h ettt a e £t b e e At Ae e b e e e Rt e be st R et eRe b e seeRe et eReebe e eRe et eReeRe e eteetenentn
1 VST OSSP

O A O T YT o 10 o1 R
5: Satellite-Based INtErNEt ACCESS SEIVICES ...couui et eaeens




N @ o] o[ N Fo T T o OO OSSOSO OO STOETTST PP SRPPT
527 AUSTAN ..t E R R R R R R e Rt
5.3: BEKKOAME SPACENEL ...ttt a et e b e b e et e e e e E e s e e ae e b e e eRe s e e e ebeeseaeseeneabeseeneseeneanens
5.4: CanalPro
5.6: China Telecom Distant COMMUNICALIONS ......c.eiiiiiuiiiiiiiiiii e es e
I A OTo o T VL=t 7T L= £ o =T TSSOSO

5.8 CONNECTI2INTEINET SALEIIITE. .. ..ccviiceieeeeee ettt e e st e e bt e s be e s b e e be et e esteeatesaeeeaeesbeesbeesbeesteesbeenns
RS T B L =Y o] TSSOSO

TN O =Ty ST | TSSO U U TUPT PR PRPRPRURAR
B L S AT ittt ettt
LI I 1 [ o = Y T=T L= Yo T o] (o T )OO

5.12: Europe ONnline INTErNet iN the SKY ... ...ttt ae st b e e e see e ene e
5.13: EUTOSKY (AITEITIEL) ..ottt b et b ket b et e bt s bt e bt e bt ne e
5.14: Fast@xs (formerly Dataxpress)
TN RS C] i = TSRS U ST UPT PRSP PRPRURAR
LT ST 4= | OSSR
B.A7: INTOSAL ..ttt R et
5.18: InfraNet Scandinavia

5.19: INternational GlODEAI SEIVICES ..ottt e bbbt
5.20: Korea Telecom Satellite MUItIMEdia SEIVICE .......ccciiiiiiiiiiiirecc e
5.21: Loral Cyberstar HYDIiT SEIVICE. . ..o ettt ettt ae e et b e e eae e e e ebeseeneseeneenen
5.22: M2SS (CW HKT) c.euiuiitieueieieieieieieieiesereiesesesesesesesesesesasssesesesesesesesesesesasesesesesesesssesesesasesesesssssesesesesesesesasesesesesesesesesesenans
SR Y [=To L= LY TSSO
5.24: MicroSPace COMMUNICALIONS ....couiiiiuiiieieteieeuieeeeeteseeteste e e seeseste e sessesesaesessesesessene et easesesseneeseaseneseeneeseseeneseeneanese
5.25: NTT Satellite CommunNications (MEQa WAVE) .........ceirrieieiriiieiiiririereesiseee ettt

LI T o] QST | TR SR
IR €1 1] o T= 1) (T T Vo T TSSOSO

YA A o] o] 0] o OO TSSOSO
I TS Y- 11 1= ST TSRS U PP P P PRPPR
LImAe TS Y7 T [ - TSRS
LTG0 S 1Q I 1] ST
LIRS T o T T =] o =1 TP TSP PRSP
5.32: TelENOT SALEIIITE SEIVICES ..ottt bbb bbbt s bt ne bt b bt ne s
5.33: TelStra Big PONGA AGVANCE. ..ottt bbb et et e e e bt s e e e s b e eeeae s b et ebeneenesbeneanene
5.34: TRAICOM DITECT.....iitiieieiieeee ettt ettt b et e s e st e s e s b e e et e e ae st e se e e b e sbene e b e s ebe s e enenbesseneseensateseenesteneanens
5.35; UB-SKY (UBCOM/GAIAXIS) ...eeeuerieuirierieririeistesiesisteesteseesestesessessesessesessessesessassssansesessessssessessssensssessessssensesessessssensasens
5.36: VIO NEIWOTKS INC ..ttt ettt bbb e b b et b e e e bt e et e b e e ene st et ebeneenesbeneene e
5.37:
5.38:

5.39:
5.39.1: Distributors of ZakNet
T TWO-WaY ACCESS SEIVICES. .. uuuuuuuuuuuuuuuiuiuiiiuiuiniuuanararararara—a———————————————————————————————————————————————_.

(ST N 1o Y a B W AN ALY Y O

6.2: Gilat-To-Home (GTH).....c.cccocevvvecvrenieiriene
6.3: Lightband Communications (Kersur)

6.4: Softnet Systems
6.4.1: Intellicom.............
6.4.2: ISP Channel

LS T 1= o] )Y/ ] o OSSOSO

(SR AT L= o L Y- AU
6.6.1: Web-Sat Distributors




B N - o 13- SOOI
ARG TN ol IS T= L= 1L 1= OO OSSO
7.4: Asiasat
7.5: Cable & Wireless Optus
7.6: ChinaSat (China Telecommunications Broadcast Satellite Corporation) .........ccccccvevvieneivenesieseisseneenene
7.7: Columbia CommUNICAtIONS COMPOTALION . ......cuiieiiteieeeeeieerte ettt ee e e e et st eseesesee e sbesseneseeneeseseeneseeneaneas

7.8: DIFECTV ANU SPACEWAY......cueuiuirereetisirtstetitseeteseessstesest st eseseaeseebese e b et ese e seebese s ss ek e st seebebeae s e nbeb et sebeb e s ne b e st e b et ese e nens
7.8 SPACEWAY ....cuveeeterteetieteeteeeeseease st s st e st eseeaeeae e e e sesesbesbeebeeheeheeaeea e e e e s oA e R e R e eRE SR £ e R e eR e e AR e R e ARt eEenEeeheeheene e e e nReaReaReeReaReeneenean

7.9: Echostar
7.10: Eutelsat
7.12: GE Americom

7.13: Inmarsat HOMZONS/INMAISAL 4 .......coiiiiiiiieeiiiee e
A S ] (= 1T | OSSOSO
6.15: Intersputnik
6.16: iSky (formerly Ka-Star Satellite COMMUNICAIONS) ....ccciiiiciiiiiiicesee et ene
7.17: Japan Satellite SYSTEMS (JSAL) ..ottt b et et e b e et s b e seeae st e e ebeseenesbeneene e
7.18: Lockheed Martin Global TeleCOMMUNICALIONS ......c.oiiiiiieiieereee ettt se e e ene e
A0 S T R AN 1 o] 1o OSSPSR
7.18.2: Lockheed Martin INtEISPULNIK ..........coiiiieeee ettt ettt be b e et e eae e e ene e
7.19: Loral Space and COMMUNICALIONS .....cvviieuiiririeierire ettt s neen et r e nene
R B R Mo T = 1 Y o 1= = 7 | OO
A% I S e o = 1 T I 1 g o L= OSSOSO USRS
7.19.2: LOTal GIODAI AllIANCE......c.ciiiisisisee sttt sttt
7.19.2.1: Loral SkyNet
R B Y- 141 OSSO PRSPPSO
7.019.2.3: EUIOPE ™ STA......cuiieeiiieeeieree sttt e e s s e e e s e e e e e e e s e et e e e e e sese e e e reseenene e e erennenenee e nnen
7.20: Mabuhay
7.21: Measat (Binariang Satellite SYSTEMIS)... .o ittt seeae st et e e eaesbe e ene e
A A =] T | 22 TP ST U U PP PRPRPRURAR
7.23: NEW SKiIS SALEIIITE (NSS) ...eciiiiieiieiiieise ettt et sttt b e te s et e st ese et e ssesessenestessesestensetesaenesteneanens
7.24: Nilesat (The EgYptian SALEIIITE C0) ....coeoiieiieeeeee ettt st ae st et e e enesbe e ene e
7.25: NSAB (NOrdic Satellite COMPANY).....ciorireuieririeirereeres sttt n b r e e s b nn s
T.26: PANAMSAL ..ottt e
7.27: Pasifik Satelit NUSANTAra (PSN) ..ottt seeae st et et e seenesbeneane e
7.28: PT Telekomunikasi INdONESIa (PT TEIKOM) ...viuiiiiireiiriceiresieie et
7.29: Russian Satellite Communications Company (RSCC)
4RSS =3 OO
7.30.1: KNOWN ASTIITA-NEL USEIS ...t
7.31: SinoSatCom (Sino Satellite Communications COMPEANY) ...cc.eeiuirirereririreeereereseeseee e seeaeseeseseeseeneseeeeneas
7.32: SKYBIIAGE .ottt b bbbt E e h ke e e bR e Rk e bR e R R R bRt e bRt e bt
7.33: Space CommuNICAtiONS COMPOTALION ......ocueuiiieiiteieeic ettt s b et et e ssese b e s besaesesre s etesaenesrennanens
ARSI RO

7.35: Teledesic ...
7.36: Telesat Canada

7.37: THAICOM (SNIN SALEIIITR).....c ettt e et et e e e ae e e e e b e e eae st e e ebeseeneseeneanen
7.37.1: C.S. COMMUNICALIONS COuueiuiiiriiiiieeiieiteeeteeeteeiteeiteeiteeeesteesseesseesseeaseessessesssessseasessssesseesseesseesseeasessesnsesssesssesseessennnn

RS T U [T | PSSRSO
s Equipment and SyStemMS VENUOIS. .....oocuuiiiiiieiiieeeiee ettt

8.1: Advanced Wireless Technologies........ccccooeveivciiecencscceienens

8.2: American Multiplexer Corporation (needs checking)




L =T o = To | [ To T oSO OSSOSO TSSOSO TSRS PR TPTSRPPTP
ST 07 1L =T = DTSR U T TPUTO

R O 111 (o1 g aT =W\ LTe] 0 V=YL= R
LS TSI I =t I T - RSO RPPR
LRI O (o Y IS =) {11 =T

8.6: COMALIAS-VLSI ...ttt ettt bt a et e s e b e e e b e A e R e e R e e e R e e A e aeeb e e eResE e e ebeeseneseeneebeseeneseeneanens
ST SO0 1] T )G OSSPSR
LS8 S o 1 1] 11 ] TSRS
8.9: COMMUNICAAD DALA. ... c.eieeuireieeieieeiete ettt sttt ettt e e b et e ae st e seebe e e b e aeseese s ebeseeaeeb e s eReeeemeebeaseneseeneebeseeneseeneanens
8.10: COMSAL LADOTALOTIES ...ttt b et e s e b e st et et eneese s se e e be s ese st e e ebeseenesbenennens
LS00 I 0V o 1= S | TSR
8.12: Dassault Automatismes et TEIECOMMUNICALIONS .....oovvueueiririeirerreeeresesee et esene e nees
LS00 1 0V T ) o OSSPSR
8.14: Echostar Data Networks (Media4)....
8.15: FANTASTIC COMPOIALION .. .. itiieti ittt ettt ettt ettt b et a et e e b e e e b e s e e e e s e e e b e seeaeeb e e eaeseemeebeeseneseeneabeseenesbeneanens
8.16: FIAaSN INEIWOTKS ...ttt sttt b e st e s b e e et e e b e s e e se s e be st e st e b e s ese b e nenteasese st ensabeseenestenennens
8.17:
8.18:

8.19: HArmMONIC DAA SYSTEMIS......oiiiieieiiriiteitire ettt b et e bbbt e b bt s bt e bt e et
820 HEIIUS .. E e bR bR R
8.21:
8.22:
8.23:
8.24:
SIS I I (0] €= TSSOSO UTPRPPRPUR
826 KBINCAST ...ttt s
oAy A SIS T N (o] o [T oSSR
8.28: LOGIC INNOVALIONS ..ttt h e ekt e b bt e b bt e b bt e bt e st nn e
ST A (=Tl I == OO UPTOUT
8.30: Media SEAr/PENTAMEIA......cecuiieeirieee ettt b bbb e bt b et e b e e e bt s e et s b e ssenesb et ebeseenesbeneenene
RS IS AV 1= T3t [ oL 4=T 0 = L Lo o - | OSSPSR
8321 IMBINTAL ...t s
8.33: MICIONTK COMPULET SEIVICE ...ttt sttt ettt bbb e e b e b et e b e e e bt s e et sbeeseaesb et ebeneenesbeneanene

8.34: Mindport Broadband INTErNEt SYSTEMS ...t
8351 NDIS ...ttt bbb E e E R bR R R b E bR R R R R SRR E R bbb e
8.36: NEC America Satellite COMMUNICALIONS GIrOUP ....ccuoiueeiuiririerieerieresiesie sttt et ie e e steseesesee e sbeseeneseenesnen

8.37: Norsat.......ccocecrvveeeene
8.37.1: SpectraWorks

8.38: Nortel Networks & NOrtel TECHNOIOQY ....c.ciiiirieiirieeere et
8.39:
8.40:
8.41: OnSat NetWOrk COMMUNICALIONS ....cuiiieieiiieisieeste ettt et e e st e e s bessesesbe e stessesesteneeseseenestenensens
LS 3R @ T o] I 0 GRS
8.43: Pace Micro Technology
8.44: PaACITIC SOFIWOIKS ...cuiitiieiceet ettt a e bt e et e s b e e e se s et e st e ne et e s esessene et e s esestensebeneenesteneanens
8.45: Philips Digital VIAE0 SYSTEMIS ..ottt sttt ettt e st st b e et e st ne e nens
oL o =T Y= ATV o OSSOSO
8.47: RAD Data Communications
8.48: RAAYNE COMSIIBAM ....uieieiiiiirietiereete sttt ettt be st st e b e e et et e s e e e e b e se s e e et e nese b e s ene s e e e e se e s et e b e e senbese e s ebenenenene




8.49: SAtellite TEIMINAI ACCESS ..ottt bbbt b ket b ekt e et b et s bt ne bbbt e e
8507 SAGEIM SAL.... .ottt b et a et b et e h b e a s b e e e b e b e R e R e £ e E e R e R e e R e e e R e R e R e e Ao R e Rt A et eE e s ehenE et ebe st ene st e e ene e
8.50: SAMISUNG COTPOTATION c...uiitiiettieeeetereete et ete et see e e teseeaestenesbeaeesessesesseeeseaseseeseaseseseeaeebeaseseeeeneebeaseneseeneeseseenesbeneanens
8.51: Sattel Global Networks

B.52: SCS ...ttt bR R R R R h R R R h R R Eh R R hEE R R R E SRR eh e h R R h e h R R Rt h e heh e R e
8.53: Shiron Satellite COMMUNICALIONS ......oouiiiiieeiee ettt et et se bt e et sbeseeae st e e ebeseeneseeneanene
854 SKYIIGNT ..ttt bbb R bR bR bR e e bRt e bbbt
B.55: SKYSITBAM ...ttt ettt ettt a et b e s et s e et e st se b e b e R e e s e e b e R e e e e e b e mese b e R e Rt e e b e Re e e et e b et et e b ne et et e ne et ns
8.56: SpaceBridge Networks Corporation (ComDev and Newbridge Networks) ........cccocovinrinenniennicneiene
857 SPYGIASS ... ettt e bR bR E AR A bR Rk R E R R R bR R bt e bRt e ettt e
LSRR S S IST = =T =T o o] 4o SO OTU TP
8.5 STArBUIST SOTIWAI ..ottt h et b et a e e b e s e b e s e et e b e e eheseeme et e aeeaeseeneebeseeneseeneaneas
8.60: StarGuUIde Digital NEIWOTIKS . ....cucuiiiieeiiieie bbbt bbbttt
861 STIM WITEIESS ...ttt h e b e s h b b h R s h e h e bbb s bbbt eb bbb
TG TS 4 o] Yo [T TSSO S ST UPTUR PR PPRURAR
8.62: Tandberg Telecom (Formerly NDS)

8.63:
8.64:
8.65:
8.66:
8.67:
8.68:
8.69:
8.70:
8.71:

Telemann Satellite Solutions....
QI o 1 4 [oF= TS SOOI
THEAN WITRIESS .ttt ettt b et st e s e b e e et e s b e s e e b e s et e s b ene e b et e Rt e b e s e b e eaeneeb e s ebeseenenbeneeneneeneasen
L] T @ r=Tod o g T (o o | =S TSRS
ViaSat (including Scientific Atlanta VSATS)
BT EST oS3 TSRS
WaAVEPNOTE NEIWOTKS ..ottt sttt ettt skt e et e s e st ebe e se b e b et seebene e tesenenens
Xcom Multimédia COMMUNICALIONS ....cucuiiireeerereteiererie et seeseseese e e sene e aese e essesenesesseseneseesenesessesnnen

9.1: Australian BUSINESS TECHNOIOGIES ..ottt ettt seene st eae e

9.2:
9.3:

GalaNet

DT T0 L = 1D o =TSP

Lo I €1 o] o = U =1 L=To 0] o ¢ SRRSO
L RS €1 o o Tz YA Y N I o T AU [ o IO

9.6:
9.7:
9.8:
9.9:
9.10
9.11
9.12
9.13
9.14
9.15

9.16:

9.17
9.18
9.18
9.19

DB SY STOIMIS ... tiitiitiitieiieiete ettt e sttt e et et e s ae s b e e b e e be e bt e st e st e s s e te s besEesbeeb e e be e bt e Rt e n e et e b e b e e Rt e Rt e Rt e Rt e Rt e R e e nbenEenEenEenEentenreen
IIMID SAELEITITE ...ttt b et et h e e ae s b e e b e s £ e Rt e b e £ e Rt A e Re b e e e R e b e R e b e e nb et e Rt e be e ebeenenenean
L 1D RS Qo3 13 OSSR

L1 T 0 )Y €T ] o SRRSO

T LYMEAN BIOS, INCoeeiiiiieee ettt e et bRt R e ae e st e e e b e b e e R e e Rt e R e eh e e Re e e e e e nne R e eReeReeReeneenean
BT = T = Y0 D (ST i (oSSR
: Media DVX
P Media EXChange INTerNAtIONEL.... ..ottt b e b et sa e
T Miralite COMMUNICALIONS ..eeiiiitiieee ettt ettt et se e e e e bt s e e neseeseeaeseeme et e st eaeseeneebe e enesbeneebeeenenen
ST 1 02 1 TSSOSO TSROSO U TSR UT T PRTPIUR

: Telespazio (TeleCOM IAlia GrOUP) ..ottt e e b st e et e st esesse s esessenennan
Vo] g > I =Tod o] To] [T T L= SO
VAV o] o Lo B =T LT o Lo T AT Tod - 14 To ] [P SPS

10: The Amazing Pacific Century PrOJECT ........ooiiiiiiiiiiiie e
F Y o] o 1=T o Lo [T o =2
F o] QLo NIV T=To T =T =T OSSR
2: General Web SiteS COVEING INTEINEL. ...ttt ettt e e b e e eae e e e ebeseenesbeneanea



2.1: Web Sites Covering INternet Via SALEIIITE ..o
32 GlOSSANY OF TEIMS ..ottt sttt e et s e b b e s e e s e b e R e e b e b e me s e e ke s ene s eeebe e seebe s et seebene e ssesnnenen
4: List of Acronyms....

5: Other Titles and Services from DTT CONSUIING ...c.ooiiuiinriceeie et

Tables and Charts

Chart 1.1. Increase in Market Value, Satellite IP Traffic, USSBM ..ottt e e et e e e s eaba e e e s e bre e e e senareeeeennes
Chart 1.2: Split of Traffic by Value, WINTEr 2000..........coiuieiiieiiiee ittt ettt e bt e sate e aabeeabeeesabeeaabeeabeeesabeesabeeeanseesabeesnneens
Chart 1.3: Split of Traffic by Value, WINTEr 1999 .........ccuiiiiiiiiiiiiiee e b e b bbbt
Chart 1.4: Split of Traffic by Value, WINTEE 1908 ....... ..ottt ettt b e sat e et e e be e e s ab e e sab e e e beeesabeesnbeeennneesabeesnteens

Chart 1.5: Actual Growth in Number of SAtellite ISP IINKS ..........c.oiiiiiiie et e b e nee e
Chart 1.6: Growth in ISP Demand for Satellite Capacity, 36 MHz transponder EqQUIVAlENt.............cccooiiiiiiiiiiie e
Table 1.7: ISP IMAIKET SUMIMAIY........eiiiiiiiiieiieiteestiestee st e ste ettt ee et e asee bt e saeesteesaeete e bt eneeeseeameeeheesaeeeb e e sae e beenbeenteeneeenteeseenntenreenneenneas
Table 1.8: ISP Connections by Region, WINEr 2000...........ciuiiiiiiaiiieeiieeitie ettt etee bt e ste e e s beeasbeeaabeeeasbeeaabeeeasseeabeeaabeeaasaeesbeeanseeeanees
Chart 1.9: Growth in installed base of Hybrid satellite access terminals, 000S............cocuiiuirieiieereeree e seesree e sreeneeens
Chart 1.10: Breakdown of Links by ISP Location, MBIt/S, WIinter 2000...........c..coiuieiiieiiieaiieesieesiieasiseesreesseessseesssseesseessssesssseesseens
Chart 1.11: Breakdown of Links by ISP Location, MBIt/S, WINter 1999.........cccuiiiiiiaiiieiiie ittt san e s
Chart 1.12: Breakdown of Links by ISP Location, MBIt/S, WINTEr 1998.........cccuiiiiiiiiieiiie ittt sttt steestee s saeeessbeesneeens
Chart 1.13: ISP Satellite Capacity by Interconnect Point, MBIt/S, WInter 2000............coouiiiiiiaiieeiiie et
Chart 1.14: ISP Satellite Capacity by Interconnect Point, MBit/S, WINter 1999...........cociiiiiiiiieiiesiee sttt
Chart 1.15: ISP Satellite Capacity by Interconnect Point, MBIt/S, WINter 1998............ooiiiiiiiiiiiieiiie ettt
Table 1.16: Major Market Segments, INternNet Via SALEIILE. ...........couiiiiiii et
Table 1.17: Spit Of MArket DY ValUE, USBIM .......ocuiiiiiiieieit ettt b e bbbt bt e he s e e b et e bt nbe st e et e e b e e be e e e s e nnenneas
Table 1.18: Capacity by Interconnect Point, WInter 2000 ..........cutiuirieiiirieiieesee st st ste et sas et e saeesbe e bt esbeebesbesseesasesbeesaeesneas
Table 1.19: Satellite ISP Link by Region, WINTEr 2000.............ueiuiiaieieiiieaiee et etee et e e steeeasbeessbeeasbeeeasbeeasbeeeasseeabeeesbeeessaeesbeeesseeesnnes
Table 2.1: Western EUroPEaN ISP MAIKEL..........ciiiiiiieieiieie e b e bbbt b ettt et e e nesneane s
Table 2.2: Western European ISP Links to Western European BaCKDONE. ..........c.c.eiiiiiiiiiiiiii it
Table 2.3: Western European ISP Links to North American Backbone

Table 2.4: Internet Penetration in Central and Eastern EUrope..........ccococoevveeiieniieneeen.

Table 2.5: Known Eastern European ISP Links to European Backbone INfraStruCIUre ............cocuvvieiienieiienie e
Table 2.6: Known Eastern European ISP Links to North American Backbone.............ccooiiiiiiii e
LI e Lo A IS s N T g PP P PP PR PR
LI Lo (oI T Y o o I AN g =T o - VPRSPPI
Table 2.9: Azerbaijani ISPs and their INternational LINKS..........coouiiiiioii e b e
LI o] I (O 2 1= = LU Rl 1] =SSP PRT T ROPPR
LI Lo Lo I o] R =] o PP R P PR TN
LI o) [ g = TW o = = T I ] o OSSP P PSR PP PP OPROPRO
QLI Lo Lo I O o] R ] o - PP PR TN
Table 2.14: Georgian ISPs and Their International Links...

Table 2.15: ISPs in Kazakhstan...........cccoccovvvevieniiinnnene

TabIE 2.16: ISPS IN KYTGYZSEAN. ......eiuiiiiiiiitiitiit ettt bbbt b e b e b e e b s b s b e b e e bt e bt e b e e e nb e sb e bt e st et e e e e neeneane s
LI Lo Lo A 1] oS T g T IR LY TP PRSP PP PRSPPI
TabIE 2.18: ISPS QN LItNUBNIA. ......ceueiiieieii ettt b e bbbt b bt s e b e b et e bttt b e ket e e e n e neane s
LI o] (SR e B IS S Y F= ot =T (o] o = WP PRSP PRTOPROPPPN
Table 2.20: Moldovan ISPs and their International CONNECHIONS...........ccuiiiiiiiiiiiiie et ere s
Table: 2.21: ISPs in Serbia, MONtENEGIO @nd KOSOVO..........ciiiiiiiieiiiieeiiieeiteeesieeesieeesteeesteeeasbeeasbeeaaseeeasbeeasbeeeasseeanbeeesbeeeasseesbeeenseeeanees
Table 2.22: ISPS IN TUIKMENMISTAN. ......c.uiiiiieiiieie et e s r e e e e e s h e sae e e b e e sm e e R e e nr e e r e e neean e e e e nnneereenneennees
Table 2.23: UKFAINIAN ISPS ..ottt ettt ettt ekt e e ettt e e bt e ekt e e aab e e e bt e e be e e esb e e e be e e bs e e ea b e e e abe e e bbeeenbeeebeeeasbeeenbeeenseaeanaes
Table 2.24: Satellite iNkS Of UKI@INIAN ISPS...........oiiiiiiiieiiei et r e st n e e s e e s nnees
TabIe 2.25: ISPS IN UZDEKISTAN. .....ccteiiiiiii ittt ettt ettt et e e bt e e te e e esb e e e bee e ke e e esbee e bee e bb e e e sbeeebae e bb e e eabeeebeeeasbeeenbeeenbeaeanaes
Table 2.26: Middle East ISP MAIKEt SUMIMAIY.........coitiiiiei ettt ettt ettt et e b et abe e e asbe e e abe e e abeeeeabee e abeeeabseeeabeeaabeeeabneesbeeanbeeennnes
Table 2.27: Known Middle East ISP Satellite Links to North American BaCKDONE ............cccuiiiiiiiiiiiesee e
Table 2.28: Middle East ISP Satellite Links to European & Asian BackbONe.............cooiiiiiiiiiiiiiicie e
Table 2.29: ISPS iN e MIAAIE EASL........ccoiuiiiiiiiiiie ettt ettt b et e e et e e e be e e te e e esbee e beeaasseeesbeeebaeeasseeenbeeebaeeasseeeabeeensaaeanees
Table 2.30: ISraeli ISPS and SALEIlILE LINKS ........ccuiiiiieeieiei ettt esre et e e sr e re e n e e n e e e e nnn e aneenneennees
Table 2.31: Fees and Tariffs for a Lebanese Half Circuit INternational LINK .............cooiiiiiiiiiiiiii e
Table 2.32: ASIAN ISP MAIKET SUMIMAIY.......ciiiuiiiiiie ittt ee et et e e ettt e sbe e e ateeeaaeeeaabeeaabeeeasbeeabeeaabeeeaabeeebeeeasseeanbeeaabeeeasaeeenbeeaseaeanees
Table 2.33: Known Asian ISP Satellite Links to North American Backbone..............ccooviiiiiiiiiniic e
Table 2.34: Known Asian ISP Satellite Links t0 NON-US BaCKDONE............coiiiiiiiieieiice e
Table 2.35: BANGIAAESNE ISPS........coiiiiiiieiie ettt ettt s et e s ae e st e e sbe e bt et e em e e e s et aaeeehe e saeeeb e e sae e beenbeenbe e s bt enteeneennteereenneennean
Table 2.36: KNOWN ISPS IN CRINA......eiiiiiiiiii ettt ettt ekt e ettt e e bt e e bt e e e sbe e e bt e e beeeasbeeabee e beeeasbeeebeeeabbeeenbeeebeeeanaeeenbeeeseaeanees
TabIE 2.37: HONG KONG ISPS ...ttt ettt b e h e bttt e ea bt e e b et e ket e ea b et oAb e e e ket e e e b et e b e e e be e e eabe e e be e e abneeeaneeebeeennnes
Table 2.38: Indian ISP License Holders (as at 27" OCtODEr 1999)..........c.oviiviiieieieeeseeeeeeeeee st eseet s st ee et ene s ss st sessnnenas
Table 2.39: INAONESIAN ISPS ..o et e e e r e et et st h e sae e b e e sm e e e R e e s r e e n e e n e e an e e e e nnneeneenneennees
TADIE 2.40: ISPS N IMBIAYSIA.....ee.vt ettt ettt ettt h bt s b ekt e s bt e bt e bt e a e e e ab e ea e e eh e e ea s e bt e she ek e e bt e bt e s bt et e e st e nab e beenanennean
Table 2.41: Nepalese INerNAtiONAl ISP LINKS .........ei ittt ettt ettt ettt ettt esbe e e e b e e e bt e e be e e aabe e e abeeessneeabeeenbeeesnnes
LI o I o 1S - L T ] oS PR PRRTPOPRR
LI Lo L= e T 1o T I 5] TSP PP STOPP
Table 2.44: Known International Satellite ISP Links, PhiliPPINES .........cccoiiiiiiiiiiiii e
Table 2.45: ECCNET Satellite ChannN@l RALES ...........oiiiiiirieiieiee ettt esre et e sr e r e e e ne e e nnn e reenneennees

Table 2.46: Internati onal LINKS CONNECHNG STIX .....cuiiiiiiiiiiiii ittt sb et neeneare s



LI Lo Lo AT 1 o F= o1 (T K] PRSP ROPR
Table 2.48: Korean ISP International INtErMEt LINKS...........ooiiiiiii e
TabIE 2.49: ST LANKAN ISPS .....citiiiiiieiiie ettt ettt e et e ettt e ettt e e be e e beeeasbeeebee e ke e e as b e e e bee e be e e e sbeeeabee e bb e e enbeeebeeeasbeeenbeeenbaeeanaes
Table 2.50: TAIWANESE ISPS ......coii ittt e e r e E e e r e e Rt e st e et e s e eae e e s e sRe e e R e e s Re e R e e nr e e n e e reenneeseennreeneenneeanees
LI Lo Lo I I 0 = T 1] PRSP POPRR
Table 2.52: Thai International INterNet CONNECHIVILY.........c..iiiuii ittt b e te e e b b e e e be e e b e e abeeesaneesbeeenbeeesanes
Table 2.53: Australia, New Zealand and Oceania ISP Market SUMMAIY.........ccccviiiiiiiiiiiieise e
Table 2.54: Summary Of ISP LOCALIONS, AUSIIAIIEAL.........coiuiiiiie ittt ettt ettt ettt e et e e e be e e e b e e e be e e abb e e ebeeeabeeeasaeesbeeenbeeeannes
Table 2.55: ISP Satellite Link Capacity Used for Internet Traffic, AUSIIAlaSIa. ...........c.cvririiiiiiiiiii i
Table 2.56: Australian ISPS USING SALEIlILE lINKS.........ueiiiiiiii ittt ettt et b e e rb e e e bb e e bt e e abe e e s bbeeebeeenbeeeannes
Table 2.57: NEW ZEAIANG ISPS .......ccuiiiiiiitiitt ettt h bbb bt e bt e bt e bbbt s e et e e e et nb ettt e ket e e e nenneare s
Table 2.58: ISPS and Satellite LINKS iN AFTICE. ......uiieeieeriieirieiie ettt e s ae et e e nb e e re e b e e ne e e nan e s e e nneennees
Table 2.59: Internet Statistics and Capacity Used t0 LINK AfFICAN ISPS...........uiiiiiiiiieiieie ettt s snees
Table 2.60: International Capacity Leased By South African 1% Tier ISPs, 1% OCtODEr 1999...........coveururueeereereceeeeecececeeeseesesseeseseenas
Table 2.61: Summary of Latin American and Caribbean ISP MarKet.............ooiuiiiiiiiiiii e
Table 2.62: Known Latin American ISP Links t0 US BaCKBONE............ooiiiiiiiiiie ettt
Table 2.63: Major Satellite Capacity Deals Latin American [P TraffiC..........cooiuioiiiii s
Table 2.64: Estimated Satellite Capacity Connecting Latin AMETICAN ISPS .........coiiiiiiiiiiie ittt et sbeeessaa e
Table 2.65: Latin American Leased-LiNe Charges (USE)......ccuiiiiririeieieieiie ettt sttt bbbt seenennenneas
Table 2.66: North American ISP Market SUMIMEAIY........c..uiiuiiiiiiiiii ettt sttt nb e et et b e e s e st st e nanentees
Table 2.67: Capacity Calculation, Western European ISP Links to Western European Backbone..............cccooiiiiiiice,
Table 2.68: Capacity Calculation, Western European ISP Links to North American Backbone..............cccovevienienienncciescse e
Table 2.69: Capacity Calculation, Eastern European ISP Links to European Backbone Infrastructure.............cccoooveeneienieeiiieenecene,
Table 2.70: Capacity Calculation, Eastern European ISP Links to North American Backbone............c.ccvvvviiieniennciiinc e
Table 2.71: Capacity Calculation, Middle East ISP Satellite Links to North American Backbone.............ccocceeiiiiiiiiineceniie e
Table 2.72: Capacity Calculation, Middle East ISP Satellite Links to European & Asian Backbone.............ccccovveveeniiiinicne e,
Table 2.73: Capacity Calculation, Asian ISP Satellite Links to North American Backbone..............ccccoiiiiiiiiiniiniiicceceee e
Table 2.74: Capacity Calculation, Asian ISP Satellite Links to Nor-US Backbone............cccoviiiiiiiiiieiie e

Table 3.0: Growth in Value of ISP Marketplace, USS MIllIONS...........coiiiiiiiiiiieieesee ettt nne b
Table 3.1: Bergamo JOIY SCPC RAIE CANT.........ccuiiitiiiiee ettt ettt aia e ab et be e e asb e e e be e e abe e e aabe e e abe e e abb e e eabeeeabeeeasneeabeeanbeeeannes
Table 3.2: CoNcert SAtellite SEIVICES' ISP LINKS ... ...ciiuiiiiiieiiie et estee et e e ste e s teeeabeeesbeeasteeeasbeeasbeeaateeeasbeeaabeeeasseeanbeeeabeeaasseesbeeenseeensees
Table 3.3: CWHKT EArTh SEALONS .......coiiiiiiiieiee ettt e e r e e r e st h e sae e b e e sme e r e e sn e e n e e neeaneeseesnneereenneeanees
Table 3.4: CWHKT's Internet Bac KDONe INfrASIIUCIUIE..........couiiiiiiiiie et bbbt
Table 3.5: Embratel's International INternNet CAPACILY..........coiuiiiiuiiiiiieiiie ettt ettt b e sb e e e bb e e e bt e e abeeesineesbeeenbeeesanes
Table 3.6: SoftPOINT Enhance Bandwidth DISCOUNE TADIE..........ccuiiiiiiiiiiiiee et
Table 3.7: STP Noida Carriers 0N INTEISAL BO4...........cceiiiiiiiie ettt esre e s r e nr e e r e e reene e e e nnreereenneeanees
Table 3.8: Taide Link SCPC ISP Link Costs, Euros per month.......................
Table 4:1: Planned and Existing Satellite Caching and Usenet News Feeds..
Table 5.1: Subscribers to Internet Access Services, end of January 2000.............ccoeiiiiiiiiieneie e
Table 5.2: Satellite Capacity Used for INtErNEt ACCESS SEIVICES.........iiiuiiiiii ittt ettt ettt e e e e bt e e sbe e e s ibeesbeeesbeeesanes
Table 5.3: Comparative Retail Prices of Hybrid EQUIDMENT N0 SEIVICES .........ociiiiiiieiieieeie ettt sree e snees
Table 5.4: SANEE AUSITANIE CRAIGES ... eii ittt ettt ettt ettt e a e e e bt e e abeeeaabee e bt e e abeeeasbeeaabeeabe e e eabeeebeeeasbeeenbeeeabeeeaseeeeabeeaneeeannes
Table 5.5: Satnet New Zealand Charges (SAEIIIE SEIVICE)........ccuiiuiriiiiiiie ittt ettt e et et enbe e beenteeseesntesreesneennees
Table 5:6: COSLS Of SKYDSL PACKAGE. ......ccuiiiiiiaiiie ettt ettt e e sbe e e be e e e abe e e abeeaabeeeaabe e e beeaabe e e aabeeebeeeasbeeenbeeebeeeasbeeeabeeanneaeanees
TaDIE 5.7: COSE Of SKY SHCES ...ttt ettt b ettt e e a e e b et e ket oo a bt e ket e be e e e e b et e b et e be e e eabe e e beeeesneeeabeeebeeennnes
Table 5.8: Upfront Payment Costs for BP AdVANCE SAtellite SEIVICE.........ccuiiiiiiiiie ittt be e saaeeanees
Table 6.1: US Consumer Broadband Satellite SUDSCHPLIONS FOMECASL.........ciiiiiiiiii it
Table 6.2: INtellicom INTEINEL ACCESS CRAIGES .........ei ittt ettt ettt e e st e ettt e s te e e asbeeabeeaabeeeasbeeebaeeabbeeanbeeeabeaeasaeeanbeeenseeeanees
Table 6.3: TAChYON SEIVICE LEVEIS. ........eiiiiiiiii ettt ettt e bt e be e e e ab e e bt e e be e e e ab e e e be e e be e e eabe e e abeeeanneesabeeebeeesnnes
Table 7.1: Reasons Why Ka-band Multimedia Will taKe Off............ooiiiiiii et e s e bee e staeeanes
Table 7.2: Projected Broadband Satellite REVENUES...........coouii ittt e te e b e e rb e e e s be e e e bt e e abeeessbeesbeeenbeeesanes
Table 7.3: Allocating Eutelsat's Capacity FOr INTEIMEL.........oiiiiiiiiiii ettt sb ettt et sab e be e enaeas
LI Lo LA S | D R N = 1 (ol O L (=T o o] 4= U E U PR T SOPR
Table 7.5: Countries Where CyberStar has Landing RIGNES..........ccocviiiiiiiiiii e
Table 7.6: Countries Where CyberStar Expects to get Landing RIGhtS ..........ooiiiiiiiiii e
Table 10.1: Corporate StruCture, PACITIC CONMIUNY.......cc.iiiieiieieie ettt ettt ettt e saee st esaeesbeesbeebeesteenteeneesntesseenneenneas
Table 10.2: PaCIfic CeNtUNY’S OFDILAI SIOTS .........eiiiiii ittt ettt et e bt be e e e b e e be e e abe e e eabe e e beeeasbeeenbeeeabeeeasbeeeabeeenneaeannes




Value of Satellite ISP Link Marketplace, US$ millions, by Transponder Lease Value
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The mgjor conclusion of the Internet via Satellite 2000 Report isthat demand for satellite
capacity for IP traffic has been growing exponentialy. That growth has been headed by the
demand for links between 1SPs and Internet backbone.

The new 427 page Internet via Satellite 2000 report provides the most thorough
market research on the sze, dructure and direction of IP services usng sadlites
These sarvices include ISP and backbone links, satellite caching and Usenet, one-way
hybrid and multicasting services and the new generation of low cost two-way IP
VSATSs.

Over the last two years the annud Internet via Satellite ieport has become the industry
handbook for what is a remarkable growth industry. In each of the three editions of
the report we have been able to show a dignificant new market sector emerging as
well as substantial growth and business opportunities.

Over 11% of the world's ISPs now use a satdllite link to connect to Internet backbone.
An incressing number are usng sadlite caching and multicagting services to improve
peformance and contain costs Many ae now looking to use two-way sadlite
terminds to provide high-speed Internet access to their corporate end-users, thus by-
passing telcos and dlowing the ISPs to keep control of their customers, revenue
streams and networks.

New supply-dde drivers which look set to drive the Internet via satellite industry
forward include business-to-business e-commerce and rurd communications.

The maor geographic areas for growth for ISP links have been in Centrd and Eastern
Europe, Turkey, Israel, Audtrdasia, South America and South Africa

Hybrid access services, though, have seen most of their growth in geographic areas
closeto the core of Internet, such asthe USA and Western Europe.
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For the last three years DTT Consulting has been researching the markets for satellite
communications in the Internet environment. It follows on from research undertaken in 1997
on Kaband satdlite communications. We concluded that such multimedia satellite systems
looked to be commercid sound but much of the economic analysis around focused on
forecasting future demand across a variety of platforms (LMDS, cable, xDSL as well as
satellite). We aso found some continuing uncertainty about what services would emerge on
satellite platforms — for example, there was a lot of talk about distance education and tele-
medicine but it looked as if much of the thinking was supply rather that demand led.

We concluded at the time that an extremely useful way of understanding the evolving demand
for Ka-band multimedia satellites was to look at existing evidence in the form of current
demand for Internet services on existing satellites. In France Minitel has been a popular mass-
market precursor to Internet since the early 1980s and it looks clear that the French
commercial experience of consumer purchases through Minitel is a very good guide to the
consumer e-commerce marketplace.

In our research into Internet via satellite two factors stand out over the last three years. There
basically was no market in the Spring of 1997. Satellite traffic consisted of a handful of ISP
point to point links on Orion and Intelsat, some pioneering work being undertaken by NetSat
Express, partly off the back of philanthropic largess by the Soros Foundation, the DirecPC
hybrid service and some academic/R&D links. (Ironically, the author of this report was an
undergraduate a University College, London where the first satellite Internet link was
ingalled — back in 1973.)

By the autumn of 1997 it was clear that Internet via satellite was becoming a significant
market opportunity for satellite operators and satellite service providers. It needed some
visonary thinking to release that anyone with a capability of moving vast amounts ("'shed
loads' is a popular colloquialism) of data around. Fortunately, we were consulting to a firm
with just that sort of visionary.

The second matter which stands over the last two years since we published the first Internet
via satellite report (Winter 1998) is that the structure of demand has been changing as we
research.




In 1998 there were only two clear market segments which involved any significant amount of
IP traffic. In early 1999 there were three. This year we have four. Maybe there will be a fifth
next year.

Major Market Segments, Internet via Satellite

1998 1999 2000 2001
ISP links to Backbone ISP links to Backbone ISP links to Backbone ISP links to Backbone
Hybrid Access Services  Hybrid Access Services Hybrid Access Services Hybrid Access Services
Caching & Usenet Feeds Caching & Usenet Feeds Caching & Usenet Feeds
2-way access services 2-way access services
Voice over P
(trunking/VSAT)

We have not included satdlite-based voice over IP for 2000 because it has not yet
commercialy proven itself. IP over satellite is largely about connecting remote areas to US
and European backbone. It is these areas which aso tend to have very high switched circuit
cal costs for long distance and internationd traffic and we thus believe that satellites provide
a mgor opportunity for VolP in such countries as Russia. It is our view, though, that the user
proposition must be both smple and equa in quality to switched circuit cals.

The jury is gill out on the commercia viability of usng the DBS set-top box as an Internet
access device. On the other hand it remains our view that IP will be the platform for TV
viewing of the future.

The most promising short-term development in IP over satellite is the emergence during 2000
of a number of two-way satellite-based Internet access services such as that provided by
Tachyon and the Gilat-to-Home operation. DirecPC has booked ten transponders on Satmex 5
for such atwo-way servicein Latin America.

These services are characterized by rdatively low cost terminals and shared bandwidth giving
nominaly very low space segment charges. But, even in subsidized form, these look to be
priced at well above the consumer acceptance point. In our view the likely demand for them
centers on business to business ecommerce in such areas as supply and distribution chain
management.

In contrast, the set-top-box approach models developed so far are much more clearly based
upon business-to-consumer e-commerce.

We as0 note the start of new innovative IP services in 1999/2000 such as Telespazio's traffic
monitoring network which uses Comsat Linkway equipment. However, these specidised
services are not yet (in total) bandwidth hungry.

Fibre v satellite: There is no doubt in our minds that in the current biggest market segment,
for IP over satellite links, fibre dominants the marketplace. Back in 1998 we suggested that
many of the satellite links were short-term measures intended only for use until fibre comes
along. The anecdotal evidence from our research into the Internet via Satellite 2000 report
supports this. There is aready a discernable shift of traffic from satellite to fibre amongst
ISPsin Central and Eastern Europe.




Some major satdllite service providers with large operations in supplying satellite ISP links
are now investing in fibre. Impsat, now with a turnover exceeding $200 million a year, is a
good example. It isinvolved in Globa Crossing.

Indeed, even in markets where we might expect satellites to have a competitive market
advantage in serving 1SPs, incumbent carriers look © be rapidly developing there offerings
based on fibre. We include VSNL (the hitherto Indian monopoly internationa carrier) and
Pakistan Telecom amongst this category. Only in South Africa amongst the mgor Internet
countries (it ranks about 20™) was satellite seen to be significantly cheaper (in general) than
fibre but Telekom SA retains monopoly power on international traffic.

It appears that 1SPs (in Central and Eastern Europe at least and we suspect in many other
areas) are unwilling to take out contracts with satellite service providers which last more than
ayear or two.

Nevertheless, the satellite operators and service providers have an opportunity in extending
their service offering to ISPs as detailed above. Satellites will retain a competitive advantage
in multicasting and broadcasting modes and in serving remoter regions. Current market trends
also support the hypothesis that they have a local-loop role because full-service-network fibre
has failed.

Service providers and teleport operators may need to consider whether the 1SPs are best
served by them using on-premises satellite connections or connecting to satellite through
local, regiona or maor international gateway teleports. The evidence over the last year
suggests a swing towards using teleports rather than on-premises earth stations. About half of
ISPs using satdllite links to backbone are using teleports rather than their own on-premises
terminals.

This is partly because of specific local market conditions in such countries as Brazil ad
Audtrdia. In genera, though, 1SPs have sufficient demand for capacity to justify local loop
fibre before international fibre isinstalled. There are aso economies of scale with big carriers
being able to wholesale space segment through using local teleports.

Ka-band Developments: The big infrastructure developments over the last year have beenin
the Ka-band arena with the financing and start of construction of the Spaceway and Astrolink
projects. The non-geostationary projects remain very difficult to finance in the aftermath of
the financid and market problems of Iridium and ICO; it has been our prediction that
Teledesic will launch service off-of geostationary satellite capacity. We can't see how it can't.

All of the satellite operators have some form of Ka-band plan but a number have been moving
from spectrum hoarding to defining and financing real projects. Over the last year, the market
has moved from a handful of satellite operators carrying significant amounts of IP traffic to
virtudly dl of them carrying, or pushing to carry, |P services of some form.

Conventional, broadcast-led, business models used by satellite operators now belong in the
last century.

Caching, Multicasting and push technologies: The demand for caching and push-based
satellite IP services has not proved to be great but, we believe, demand for such applications
may still burgeon as xDSL and other high-speed terrestrial networks are rolled out.



