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PREFACE

In response to a request from the Government of the Kingdom of Thailand,
the Government of Japan decided to conduct a study on a Regional Development Plan for
Telecommunications Networks in the Bangkok Metropolitan Area and entrusted the study
to the Yapan International Cooperation Agency (JICA).

JICA sent to Thailand a study team headed by Mr. Satoshi Akaike,
NTT International Corporation, twice between July 1991 and Aungust 1992.

The team held discussions with the officials concerned of the Government of
Thailand, and conducted field surveys at the study area. After the team returned to Japan,

further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the

Government of the Kingdom of Thailand for their close cooperation exterided to the team.

October 1992

Kensuke Yanagiya
President
Japan International Cooperation Agency
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LOCAL EXCHANGE

Telecom |

LOCAL EXCHANGE

NO. e ABBR 1OOM g, HOUAL A ABBR e
1 Phloen Chit PNC 1 30  DaoKhanong DKN 3
2 Samran Rat SRR - 1 31 BangPhlat BGT 3
3 Krung Kasem KKM i 32  Phasi Charoen PSN 3
4 Surawong SRW. 1 33  Charan Sanitwong CSW 3
5 Samsen SMS. 1 34 Ré_tBﬁrana REN 3
6 Asok Din Daeng CASD 1 35 LaYa LTY 3
7- Pathum Wan PTW 1 36  Muban Seithakit MSK 3
8  Sukhumwit CSKW. - 1 37 Exkachai EKC 3
9 Chaiyaphruk CYp 2 38 Nong Khatm NGK 3
10 BangNa CBNA 2 39 PhaPradneng PPG 3
11 Khlong Chan KGC 2 4D Bang Bue Thong “BBT 3
12 Thung Mahamek T™MM 2 41 Phahonyothin PYT 4
13 Sathupradit STD. 2 42 Inthamam ™ 4
14 Thanon Tok INT 2 43 BangKhen BON 4
{5 Bang Chan BGC 2 44 BangSu BGS 4
16 Phra Khanong PKG 2 45 DonMuang DNM 4
17, HuaMak HAM 2 46 LokSi LKS 4
18 Trok Chan CTKC - 2 47 RamTuhra RIT 4
19 LatKrabang IKG 2 48 LatPhmol LTPL 4
20 Khlong Toei - KT 2 49 LatPhrao? LTP2 . 4
21 Onbut ONT- 2 50 Chaeng Watthana cwWT 4
22  Ramkaimhaeng REN 2 51 Nonthaburi - NIB 4
23 Samut Pr_ﬁkan - SPK -2 52 Ngam Wong Wan © NWW 4
24  Pu Chao Saming Phrai - PSP 2 53. PakKrei - PKK -4
25 BangPhli BPL 2 54  Pathum Thani PTT 4
26  BangPu BGU = 2 . 55 Rangsit RST 4
27 BangPhliBangBo . BBB 2 56 Thanyaburi - TYB = 4
" 28 ‘Thon Buri TNB .3 57 NawaNakhon NWN 4
29 “BangKhao BKE '3 58 BangPhun BAN 4
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NO OI;I;IE%%ANI;‘D ABBR Remarks NO. STATIONS ABBR Remuwks

1 Bangfmk BKK 30 Lampang LPG

2 Chon Buri CBL 31 Phayao PYO

3 Chachoengsao cco 32 Nan NAN

4 Rayong RYG - 33 Phitsanulok - PLK

'S Chanthaburi CTI 34 Sukhothai STI

6 Tral TRT 35 Unaradit UTT

7 Prachin Buri PRI 36  Kaniphaeng Phet KPT

8 NakhonNayok NYK 37 Tak ' - TAK

9  Nakhon Ratchasima NMA 38 Nakhon Sawan NSN o
10 Chaiyaphun CPM 39 Phichit PCT L
11 BuriRam ~ BRM 40 Phechabun PBN -
12 Ubon Rachathani "UBN 41  Uthai Thani Ut

13 Si Sa Ket '~ $SK 42 ChaiNat CNT

14 Surin SRN' 43 Saraburi SRI

15 Yasothon YST 44  Lop Buri LBI

16  KhonKaen | KKN 45 Sing Buri SBR

17 Maha Sarakham MKM 46  Ayutihaya CAYAS

18 RoiEt RET 47  Ang Thong ATG

19 Kalasin KSN ¢ 48  Suphan Bari ‘SPB-

20 Udon Thani UDN 49  Nakhon Pathom NPT

21 Nong Khai NKI 50 SumutSakhon - SKN |
2 Losi LEI 51  Sariut Songkhram SKM : 'S
23 Sakon Nakhon CSNK 52 Kanchanaburi ~KRI
24  Nakhon Phanom NPN 53 Phechaburi CPBI -

25  Mukdahan MDH - 54 Rafchabari - RBR'

26 Chiang Mai CMI - 55  Prachuap Khiri Khan PKN

27 Lamphun LPN 56  Surat Thani | SN

28 Mae Hong Son MSN ~ 57 Chunmphon "CPN -

29 Chiang Rai CRI 58 Ramong “RNG
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List of Abbreviations for the Other Offices and_Stations (2/2)

‘NO. Og?gizﬁgr) ABBR Remarks NO, OI;T‘S%SOQI;D ABBR Remarks
59  Phuket PKT 67 Yala YLA
60 Phangnga PNA 68 Patani PIN
61 Nakhon Si Thamarat NRT 69  Narathiwat. NWT
62 Trang TRG 70 Hat Yai HYI
63  Krabi KBI -71  Phra Intharacha PIR  Repeater
64 - Songkhla SKA 72 Nakhon Chaisi NKC  Repeater .
65 Satun STN 73 ChonBuriRepeater  CBIR
66 Phatthalung PTN 74 - Chon Buri Terminal CBIT
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SUMMARY
1. Introduction .

The Study Team on “A Regional Development Plan for Telecommunications Networks in the
Bangkok Metropolitan Area in the Kingdom of Thailand” (hereinafter referred to as “the Study
Team™), dispatched by Japan International Coop_erati()'n Agency (hereinafter referred to as
“JICA™) carried out the study during Work in Thailand-I,Work in Japan-1, and Work in
Thailand- 1 from July 1991 to January 1992 as for the first phase and Work in Thailand-111,

Work in Japan-1I, Work in Thailand-1V, and Work in Japan-iII dunng the penod from March
to September 1992 as for the second phase with the counterparts of Telephone Organization of
Thailand ¢hereinafter reférred to as “TOT”).

“This Final chort presents the long -term plan study pcrformed by the Study Team during the
above period.

i) = Scope of the Study

‘The Bangkok Mctropolitan' Area (BMA: Bangkok, Pathom Thani. Samut Prakan,
~ Nonthaburi) and the Surrounding Area (N akhon Pathom Sumut Sakhon, Ayutthaya) are
the arcas for the study (The Study Area).

Th’c term of the pIan studied is fifteen (15) :ye'ﬁrs. starting erm the fiscal year of 1993 to
2007, and after the selection of a top priority project, its feasibility study is carried out.
2) . Objectives of the Study

~ This study has two main goals. One is T formulate a long-term telecommunications

development plan which contributes overall development of the Study Area. The other is

_ :f_o carry out a feasibility study for a top priority project which is selected from high
: _':.pﬁori_ty projects in the long-term plan.

2. Régiohal Development Framework
1), Stucture of BMR,Z |

i Major socxoeconomw actwmes in the Ban gkok Metropohtan Regmn (BMR 36 dlStl‘lCtS
- of the Bangkok Metropolltan Area and the five surroundmg provinces: Pathm Thani,
Nonthaburl, Samut Prakan, Sumut Sakhon and Nakhon Pathom) have been

5-1
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2)

predominantly taking place in areas along with main roads which are relatively well
equipped with basic infrastructure, Since the basic infrastructure shortage problem of .
will not be solved in the near future, the developmen_t will take place along with main

roads connecting outer commercial, residential centers and industrial estates,

Regional Development Framework from 1992 to 2007

a) -

b)

Strategic Target Areas in the 6th N anon.ﬂ Development Plan

Aceordmg to the 6th Nanonal Development Plan, the BMR is divided into foux

strateglc target areas (o promote overall spatlal development as follows:

Central business area (area: 147 Km?, population: 3.3 million in 1990)

i)

i) Rapxdly growmg suburban area (area 1 65 sz populatlon 33 m11110n m'_'
1990), _ '

i)  Industrial area (area: 75 Km?2, population: 1.3 million in 1990),

iv)  OQuter BMR area (area: 6,352 Km?2, population: 1.4 million in 1990).

Sociceconomic Qutlook

Threc scenarios on the sociceconomic outlook of Thailand are as follows:

Y

i)

Optimistic scenario (high case)

The Thai economy can generate real average annual GDP growth rate of 10%
for the next 20 years. The government will increase public sector investment
10 8% in 1992 and maintain that level thereafter. o

The most likely scenario (base ease_)

‘The Thai economy can generate real average annual GUP growth rate of 8%

for the next 20 years. The government will increase public sector investment
t0 7% in 1992 and maintain that level thereafter.

Pessimistic scenario (low case)

The Thai economy can generate real average annual GDP growth rate of 5%

- for the next 20 years, The government will increase pubhc sector mvestment

to 4% in 1992 and mamtam that level thereafter
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3. Trend of Telecommunications Technologies and Services

“In thc comlng yeaxs telecommumcauons network (hgmmnon toward services 1ntegrat10n 50-
called ISDN (Integrated. Services Digital Network) and tclecommumcauons neiwork
mtellectuahzanon will be wgorously pursued by network operators to offer new services
economically and efficiently. Furthermore, PCN (Personal Communications Network) will be
introduced to réalim personal communications by radio phones.

Optical fiber communication systems, microwave radio transmission systems, and satellite
- comumunication systems progress aiming at high-speed and broad band digital transmission
systems to realize B-ISDN (Broad-band ISDN) from N-ISDN (Narrow-band ISDN). Opti'cal
fiber lines are to be introduced in entire subscriber {oops, i.e. “FTTH (F_iber to the Home)”".

One of the most promising approaches for B-ISDN is ATM (Asynchronous Transfer Mode) in

the flow of packet switching. The ATM can be characterized by its very high-speed and large

capacity transmxsmon hnks and smnple, hard- wired protocols within a network. Research and

' developmem of optical swﬂchcs on STM (Synchronous Transfer Mode) in the flow of circuit,

sw1tchmg aiming at establishment of integrated commumcauons and broadcasting networks has
- been making a good progress, t00.

4. Present State of Telecommunications Services
1) - Ordinary Telecommunications Services

' - The number of main telephones in the whole Kingdom has reached one million three
hundred and twenty five thousands (1,325,000) as of the end of FY 1990 and become
2.5 times larger compared with that of FY‘1'984 ;I‘élephonc'dcnsity in’ the whole
ngdom has reached 2. 35 main tclephone lines per 100 inhabitants and ‘become 2.3
times larger than that of FY 1984.

2 --'O_th'er'ServiccsL .
a) Mobne'Tele'communic:aiﬁdns Services
The number of cellular mobzle tclephones (Nordlc Moblle Telephone System
adopting 470 MHz and 900 MHz) offered by TOT is approximately seventy-nine
- thousand, and two hundreds (79 200) as of Scptcmber, 1991. The Advanced

-Mobﬂe Phone System adoptmg 800 MHz i 1s also offered by CAT w:th forty-four
_th_ousand_ three hundred (44,300) subsc_: ibers as of September, 1991. '
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1Y)

2)

The number of TOT paging service subscribers m\,ludmg the concession basis is
approxm}ately exghty eight thousand and nine hundreds (88,900) and that by CAT
is approximately fifty-nine thousand and three hundreds (59, 300) as of September,
1991 :

b) Leased Circuit Setvices

The number of leased lines offered by TOT in the BMA is approximately ten
thousand and six hundred (10,600) as of September, 1991. Forty-seven percent of
that is used for computer communications. '

c)  Data Transmission Services
i)  DATANET Service

DATA NET serwca 1s a data transmission service that uses [hB subscnbcr '
lines. The number of subscribers i in thc whole ngdom is appr0x1mately:
two hundreds (200) as of August 1990 o '

i) Digital Data Network (DDN) Service

DDN service is a data transmission service ranging f‘rom"l,‘tl{){):bit'/s 1o 64
kb/s that uses dedicated lines.  The number of 9,600 b/s circuits is two
hundred and thirty-nine (239) and that of 64 Kb/s circuits is sixty-nine (69).

Present State of Telecommunications Network
Network Configuration

The telephone network is established with threc office ranks; that is, TC (Tcrtiary

Center), TDM (Tandem Exchange) and LE (Local Exchange) in the BMA and four office =

ranks; that is, TC, SC (Secondary Centcr) PC (Prxmary Center) and LE in the othcr '

areas.

_ Numben'n 1g Plani

'An open numbcnng system is adopted usmg "0" for thc trunk prcﬁx The conﬁguratmn

of national sngmﬁcant number is as follows
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»

b3

2)

* Trunk Prefix "0" + Trunk Code + Exchange Code + Station Number

a) BMA: A-BCD-EFGH A is 2.

b)  Other areas: AB-CD-EFGH for instance Ais 3, Bis 5 for Ayuttﬁaya.

00" is used for ISD (lnterﬁational Subscriber Dial) prefix; however ;'09" is used
for Malaysia.

Signaling System

DC mgnahng and E&M 31gnahng systems are used for lme 51gna11ng and MFC-R2

_SIgnalmg system is used for reglstcr 31gna11ng

- Present State of Telecommunications Faciﬁties_

Outlin‘e of Existiﬁg Expan’siOn Projcéts '

TOT carried out the 4th ESDP (Economlc and Somal Development Plan) from 1977 to
1987 for f1ve hundred and sixty-nine thousand (569,000) telephone line expansion to
cope with rapldiy mcreasmg telephone demand, within the framework of the NESDP

'(Nat;onal economic and social development Plan). In addition, TOT has been carrying

out the;‘S_’th ESDP( 1984 ~ 1992) for one million and one hundred and sixty-one thousand

©(1,161,000) telephone line expansion. TOT started UTEP (Urgent Telephone Expansion

Proje'ct) '_(1989 ~ 1992) for two hundred and seven thousand (207,000) telephone line
cxpa_nsiori,

TOT Seventh ESDP

TOT is about 10 carTy out the seventh ESDP (1992 ~ 1996) for three miltion (3 ,000,_000)

- telephone line expansion by a BTO (Build Transfer and Operation) scheme.

 Qutside Plant

TOT has approximately 1,47 milkion pairs of pfiri{ary cables in the Sﬁldy Area'as of May

1991, Approxlmately 96% of them, about 1 42 m;lhon pairs, have been installed in the

: _ BMA The average usage rate of the local cable pairs in the Study Area is 73%. At some

exchanges (about 20%) in thc Study Area, it has exceeded 90% level.
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4)

3)

The number of faults per 1,000 connected lines in the BMA is approx_imaiely 48 in 1990.
It has steadily decreased from 1985, =Ir'Irawe_wm‘, the number of f_émlts per 1,000 connected
lines in other areas is approximately 58 in 1990. It has not decreased since 1984.

The number of faults caused by telephone sets, drop wires and cables account for
approximately 81% of all faults in the BMA and 64% in other areas in 1990,
Switching Facilities

Thé number of line capacities in the BMA is approXimately one million and one hundred
and twenty-six thousands (1,126,000) at the end of FY 1990.. They take 66.8% share of

the whole Kingdom. The number of digital switch line capacities in the BMA is =

approximately seven hundred and eighty-one thousands (781,000) in 1990; They consist
of 69.4% of the number of line capacitics in the BMA.

The number of line capacities in other areas is approximately five hundred and fifty-nine
thousands (559,000) in FY 1990. The number of digital switch line capacities in other
areas is approximately four hundred and twenty-four thousands (424,000) in FY 1990.

“They consist of 75.7% of the number of line capacities in other areas.

The number of the connectcd lines in the BMA is appr0x1mately nine hundred and’ one
thousands (901,000) at the end of FY 1990. They consist of 80.0% of the number of

line capacities in the BMA.  The number of connected lines in other areas is

approximately four hundred and twenty-four thousands (424,000) at the end of FY 1990.
They consist of 75.7% of the number of line capacmes in other areas.

Transmission Facilities

Optical fiber COmmunications systems such as 140 'Mb/s and 565 Mb/s, aﬁd‘r'nicrowavc
communications systems such as 34 Kb/s, 68 Kb/s and 140 Mb/s of digital systcms, and
960 CH, 1,800 CH and 2,700 CH of analog systems will be introduced as long-dlbtance
transmission systems. Total number of DTI (Digital Trunk Interface: 1 DT has 30

channels) for the long-distance transmission systems in the Study Area is cxpected to

reach 130 at the end of the 6th project,

Optical fiber communicatiohls Syétems such as 140 Mb/s and 565 Mbls are used as
tandem trunk link transmission sy%tems Total number of DTIs in the Study AI‘Cd is
expected to become 2, 154 at the end of the 6th pro;cct
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1)

2)

3)

1y

Optlcal fiber communications systems such as 34 Mb/s, 140 Mb/s and 565 Mb/s , and
PCM (Pulse Code Modulatlon) -30 systems arc used as local trunk link transmission sys-
tems. Total number of DTIs in the Study Area will be 3,102 at the end of 6th project.

Present Orga'nization and Management
Present Organization of TOT

Organization structure of TOT consists of three (3) bureans and four (4) offices under thé
Board of Director and Managing Director as of May, 1992. The three (3) bureaus are
GenerallAffairs Operations and Engineering and Project. The four (4) offices are
Corporate Affalrs, Internal Audit, Corporate Planning and ISDN promotlon The
number of cmployees i5 18,885 as of May, 1992,

Training

TOT has one trammg center in Bangkok at present. The training center has been
prov1dmg necessary (raining opportunmcs ‘and courses for the TOT staff, TOT has a plan

to establish three provincial training centers in order to provide more training chances for
the staff in the provincial areas.

Financial Situation of TOT

The ﬁscal year 1990 generated total income . of 17 036 rmlhon Baht, total cxpense of
8, 995 million Baht, and net profit of §, 041 million Baht.

Demand Forecast
Telephone Seryice' Sobséription Demand

In this study, ftt'tufc 'derhand"is foreCaSt'od through two steps. The first step is a macro

' =lt:vol forecast for the BMA and the sur'roil'ndin g area, which is called the macro forecast.
' ‘The second stcp is a micro level forecast for each telephone service area, which is called
thc m1010 forecast 'I’hc folIowmg tablc shows the result of the demand forecast.
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1992 (2535) 1997 (2540) zo_oz':_('z_545) 2007 (2550)

‘ 47

‘Telephone BMA ' 2,103,989 3015014 - 4,561,677 58955994 o
Demand  Nakhon Pathom 35,055 91,883 150,299 . 220,360
: - Samut Sakhon 69,616 103,992 144,425 185,047
Avyutthaya 41,621 57,133 76,618 100,511
i‘e]ephone BMA - 25,21 38.28 49.850° 23.44
Demand per Nakhon Pathom 8.54 13.07 19.75 26.87
100 persons_Samut Sakhon - 19.83 20,60 33.43 39.21
Avyuithaya 5.61 7.11 8.85 10.87

2)  Other Telecommunications Services

_In this study, services wh1ch have not yet been prov1ded by TOT are called New Servwes
such as ISDN services. Services which have been- d]rcady prov1ded by TOT are called
Existing Services such as cellular mobile telephone and paging phone services.

a)  Existing Services

The demand forecasts for existing services are as follows:

(whole Kingdom) _ .
1992 1997 2002 2007

Cellular Mobile Telephone 234,000 1,091,000 1,311,000 1,383,000

Paging Phone 286,000 1,108,000 1,307,000 1.320,000

Leased Circuit N 21,000 74,000 - 132,000 193,000

Facsimile 104,000 405,000 661,000 872,000

b)  New Services ' - . . _ . | _ 5_f
The demand forecast for new services is as follows:
(whole Kingdom) _ : - B L
| 1992 19'97_ 2002 2007
Vidootox '_ 2000 53000 114,000 155000
High Speed Leased Circuit = 58900 93,000 105000
ISDN Basic Ratio Interface (BRI) . C 670 26000 506000 1,507,000
Services Primary Rate Interface (PRI) 030 0 3,000 0 14,000 22,0000
The demand forecast of ISDN services is ma.de by applymg a lOgISth curve model
to the market research data. e
B
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9.

1)

2)

The number of calls for the message service and free dial service is estimated on
taking the development of those in Japan inio consideration.

Objectives and Strategies in the Long-term Plan

Long-term De'veiopmént Objectives

Long—iermdevelopment objectives are as follows:

a)'

b)

¢}
d)

, FuIﬁl]'m_f_:nt of télé_:phbne détﬁan&,

‘Upgrade of service quality,
Di‘}'efsifiCation of services,

 Improvement of management.

The long-term plan period is divided into the following three phases.

‘Phase-1: From FY. 1993 1o FY 1997

Phase-2: From FY 1998 to FY 2002
Phase-3:  From FY 2003 to FY 2007

Development Strategies and Ta_rgeté

a)

b)

. Developnient strategies and targets are shown as follows.

 Reduction of Waiting Applicants
_ : Target: Elimination of Waitin g Applicants
BMA - _ By the End of Phase-1
Surrounding Area ' By the End of Phase-2
Public Telephone

Target: Public 'i‘elephone De_nsity per 1,000 Inhabitants . -

By the end of Phase-1 . By the End of Phase-2- By the End of Phase-3

BMA 4 6 .. 8

Surrounding Area 2 B 3 4
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Jrom
gt

¢)  Completion of Network Digitization

Switching Systems

Target: 100% Digitization
BMA By the End of Phase-2
Surrounding Area By the End of Phase-1

d)  Decrease the Outside Plant Faults

Target: Fault Ratio per 1,000 Lines pér Month

By the end of Phase-1. By the End of Phase-2 By the El.?d‘().f Phase-3

BMA 25. 20 15 _ -
Surrounding Area 30 20 " 15 Hi,{
3)  Priority Ranking of the Strategic Target Areas in the Study Area.
Areas are ranked according to the following c]ass1ﬁcat10n as a result of analysxs made in
Chapter 2. :
The Highest Priority Area (P-1 Area) Central Business Area
The Second Highest Priority Area (P-2 Area) Rapidly Growing Suburban Area
The Third Highest Priority Area (P-3) ~Industrial Area :
The Fourth Highest Priority Area (P-4) Outer Area
Therefore, implementation of the long-term plan must be executed by the targets and the —~
area ranking. _ : : { B
10.  Traffic Forecast
1)  Methodology
In this study, future traffic volume is forecasted by two steps  The first step is macro -
level forecast, which forecasts whole traffic volume of each message area in the Study
Area. The second step is micro level forecast, which forecasts traffic volume each switch
umt in the message area. . o

i
o
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2}  Macro Forecast

The forecasting equations in this study are decided, after trial of least squares method
applying the historical data to several calculation models, for forecasting traftic growth in
- study period. '

3) - Micro Forecast

The fui_ure Qolume of ofiginating-tréffic in esch switch unit is estimated in _this study,
based on calling rate in 1987 of each switch unit and adjusted by macro traffic. The
vblu’t_ne"(}f terminating traffic to a switch unit is calculated by using terminating to
_ originéﬁng ratio measured in 1987. |

11, New Service Introduction Plan |

Marketmg research on telccommumcatzons services was executed to grasp customers needs in
the study period. ' '

The five scmmars were hcld to carry out the marketing research smoothiy 228 reprcsentatives
from 131 compames and governmental organizations attendcd the seminars.

“The- qucsnonnalres were distributed o ‘three hundred (300) compames and the collected

questlonnalres were: two hundred and twenty thlee (22’%)

The exchange offices Were classified to implement new telecommunications services efficiently
by considering revenue per ling, growth rate of revenue per line, the number of leased circuits,

the number of facsimile terminal sets and the number of companies. The ranking of the

exchange offices which consists of four priority areas is determined for the introduction of the

_new services.

12. T{:lecommllnications Network Plan

Y 'Netwofk’ Structure

_ In thls study the same nctwork structure as the ex1st1ng one is apphed Becauqe the
' "_‘nctwork wﬂl accommodate six mﬂhon subscribers by the end of the study penod the
ex1stmg two Icvei nctwork 13 sultable S
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2)  Signaling System No. 7 _ _ _ 13

The CCS No.' 7 should be introduced not only for ISDN services but as an part of the
infrastructure of intelligent telecommunications network services. At present, applica-
tions for ISDN technologies have not been developed enough for providing practical
services; therefore, for the time béing, it is better for TOT to mndern'i_ze the existing
network rather than the expand ISDN services in the near future until new promi_sing
services come up. The targets to complete the signaling network for smooth and effective

introduction of new services are as follows:

a) Every new sw1tch unit which is to be installed during and aftex the seventh TOT
ESDP expansmn project plan period is equ:pped with’ ‘CCSNo.7. A network with
CCS No. 7 is established by an overlay structure on the present public switched

telephone network (PSTN) with an R-2 signaling system::

b)  Signaling Transfer Areas (STA areas in which Signaling Transfer Points (STP)
have responmblhty for signal transfer) are asmgned to the same areas as the Tertlary .
Center Areas of the present PSTN. '

¢) Two (2) STPs are installed in one STA. One STP in every STA forms one plane
(called A plane) connected by a mesh structure and another STP in every STA
establishes another plane (called B plane) with the same mesh struc_ture.'

d)  From the viewpoint of to preSent network structure and transmission route_s,' STPs’
are essigned to the Tertiary or Secondary Centers lisied below: - '

Kfung Kasern and Lak Si for é‘02” Area o | i B _ «
Phra Kanong and Lat Ya for “03” Area _ | | o
. Nakbon Ratchasima and Khon Ken for “04” Area
Phisanulok and Nakhon Sawan for “05” Area and
Sura Thani and Hat Yai for “07 Area

3) Numbering Plan
a)  Changing the digits in the Mel‘mpoiitan Areéi

At present the BMA numbenng system uses 7 chgxts (exchange code 3 dlglts,

station number: 4 digits). Changlng the numberlng system such as changlng
exchange code from 3 digits to 4 digits in the BMA is’ exammed by takmg into
considerations of not only ordinary telephone numbering capac:ty but also new _ @7

S-12
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4)

3

b)

9

)

services such as mobile telephone and ISDN, PBX dial-in services nnd network

management ¢asiness,

New Nurbetin g Plan for Ceilular Mobile Telephone Service

It is better to give an identification code 1o the cellular mobile telephone service for
identifying the network in order to simplify the numbering style.

' Network Management Development Plan

Issues at Present and in the Future

Regarding the TOT's network management system, the issue is that the supervisory

- and management systems are not established as one system, They are working

independently. In the sw1tchmg field, the dtfferent O & M systems are established
by each manufacturer i in different offices even though each system has its own

‘national center. In the transmwsmn ficld, a national center whtch is able to monitor

both the long dxstance and the junction transmtss;on netwmks has been estabhshed
However, it is required to establish a national center which can monitor both the

transmission network and switching network.

It is de'cidcd that the TOT seventh telecommunications expansion project in the
BMA is- 1mp1emented by a prlvate firm. TOT w121 adopt the same scheme for the
prov1nc1a1 areas. However it is necessary that TOT should monitor the overall
network performance throughout the country because TOT has responstbthty for all
network users as a government enterprise. As. the sxze and complex1ty of a

- 'telephone network expands a need evolves for larger quannty of more accurate
~ information of the network. '

Proposal of Establishment of Integrated Network Management Systen

Itis essentiall for TOT to establish an integrated network management system. The

‘system . will consolidate the extstmg systems 'md bring more benefits on utthzation
B :of the extstmg fdcﬂmes

Reliability Development Plan of Telecommunic_ations Network'

The long- dlstance mlcrowave and opncal fiber transmtssmn systems are used to connect

.' _most SCs (Secondary Centers) and TCs (Tertmry Centers) wuh looped or doubled

rou te 8.
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Kz

The restoration plan against disasters has not been completely executed yet. The
restoration plan against disasters should be implemented as soon as possible. Because
interruption of communications will give big social and economic losses to the society.
The following'. items are recommended to"bc incorporated in the plan.

)  Improvement, diversification and gladc up of powel supply systems
if)  Provision of mobile satellite earth stations

iii) Establishment of a portable radio transmission system

jv) Establishment of an emergency telecommunications system (ETS)

4

13. - Telecommunications Facility Plan- | SR o : _ 7

ot

1)  Installation Schedule of Main Telephone Line (Sales Plan)

The number of main teicphonc lmes to be connectcd in each area in the Study Area for the

three phases is as folIows

Nakhon Samut T Total' [+ .
S BMA Pathom Sakhon Ayutthaya Study Arca Share
Phase-1 ' S .
1 (1993-1997) 2,371,100 49,100 56,600 31,600 2,_508,400 = 4)_%
Phase-2 - .
(1998-2002) 1,499,600 75,600 56,200 34,800 1,666,100 -31%
Phase-3 ' Y o AL o
(2003-2007) I,MG,G% 64,900 | 3{4,.80_0 25_,.0{)0 1,165?300 22%
Towd | 4911300] 189600 | 147,600 | 91400 | 5339800 100%
Note:  The above figures include: ‘ o :
I} subscriber main telephone lines to be connected, and : 3
2)  public telephone lines. L% 4
2)  Outline of the Expansion Plan
The outline of the expansion plan is as follows.
Main Work Phase-1 Phase-2 Phase-3 . Total
Main Telephone 2,486 1,641 1,139 5,266
Note Unit; Thousand . o o , : o
The above figures exclude public telephone lines,
Jem - Phase-1 Phase-2 Phase-3 ~ Totl
Investment Cost - 91.9 50.1 472 1982
Note Unit: Billion Baht s
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1y

,2)

- Operation and Maintenance

Operation and Maintenance Work

a)

b)

Transmission :

' Cenirahzanon of the snperwsmy systems will be eompleted by FY 1992. All the

| transmlssron systems w111 be mtegrated in Phase-2. The transmlssron networks

will be also expanded in the future. The O & M system to increase work cfficiency
will be enormously improved by using this centralized operation system.

Switching

All the existing XB switches by SPC switches will be replaced before FY 2000.
Centralization of nlghtvtlme and hohday mamtenance Jobs is completed; therefore

* centralization of day—tlme maintenance _]()bS w111 be also compieted

'O:u_tside Plant

In the near future, outside plant facilities will increase bv enormous scale.
Therefore itis necessary for TOT to establish a more effective maintenance system.

- 'Telephone installation work will j jump up until the target year o_f eliminating waiting
:applic'ants The telephone installation work should be carried out under contract.

chk reparr work is very m1portant to keep trust of the customers on. TOT

'However, temporaly repairs must. be avoided because they are one of the major

causes of the frequent faults. It is very important to reduce the fault rate by
executing preventive maintenance activities on the basis of the present conditions.

: Manpower Policy Gurdehne

_ ‘A manpower pohcy gurdehne in the future is proposed in- ihxs Secuon The guideline is
~ estimated by using the number of subscnbers in cach year and the past growth rate of the

o subscrlber lmes per employee that s, MEI (Annual Manpower Efﬁcxency Index

'Increase Rate). This guideline is certamiy chaIlengmg It can be observed that the target

MEI tends to decrease after FY2000.

Necessal'yNumbcr Of Efrnoloyees_ by Microse'opie Es‘.tinlat'ion

The necessary number of employees of two cases is estimated in this Section. The two

cases are the efficient O & M work scheme and the ordinary O & M work scheme. If

S-15
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4)

15,

TOT employs the efficient O & M work scheme, it can cut about 5,000 employees dt the

end of FY2007.

Human Resource development

It is expected that jobs and tasks in the Study Area will become larger and more

~complicated in order to improve the telecbmmunicati(jné networks and to provide new

telecommunications services; therefore TOT must dcvelop kaHS and abilities of its
employees up to a sufficient Ievcl so that they can operate complex massive and
sophrstlcated famhtlcs

Implementation of the Long-term Plan

Accordiug to the ijec’tiw)cs_and stratejgies,'thc_ld_ng-tetm project impléme'_r_atat_ion program in the
BMA and the Swirounding Area for each phase are discussed in thi# Section.

16.

1y

2)

Financial Analysis

‘Basic Assumptions of :Finaricial Ana.lysi's

The BTO scheme is not taken in to consideration at this phasé of the study. The whole

: expaﬁsibn and development of the telecommunications network and faCiliﬁés‘in the Study
Area is assumed to be implemented by one operatmg entlty The project life'is set to be

35 years from FY 1993

Result of Financial Analysis

The Financial Intcrnal. Rate of Return (FIRR) of the long—.térm plati is estiméted as
10.05%. The sensitivity analyses are made for the foliowmg cases: 1) the demand

| decrease cases (10% decreaf: and 20% dccreasc), 2) the telephone call revenue decrcasc -
cases (10% decrease and 20% decrease), and 3) the capltal cxpc‘:ndlturc mcrease cases
(10% increase and 20% mcrease) The pro;ect PIRRS fall down o the range between

8.72% and 5.48%.

The total capltal expendlture for the long-term plan durmg the 15 yearb is eshmated as
202,343 million Baht. The longrtcrm plan can be implemented thh 42, 000 million Baht

of own fund, 73,100 million Baht of loan fmancmg, and the rest from the mtemal cash

generataion of the project.

S-16

it

e




Final Rgggr{.[Pg.ri-.l,';_égﬂg-_fl_'ﬁ!m.l)é velopment Plan Study) o Summary

17.

.1)

A

ngh Pnorxty Pl‘Q]CCtS
Selectlon of the h1gh Pnonty P’rqccts

Three high priority projects are selected by the Study Team on the _condition that they are
to be selected from projects excluding those already decided to be carried out with the
BTO scheme. They are as follows:

a) 'chlacement of deteriorated famhnes

b) Estabhshm»nt of Ouiside Plant Technical & Research Suppornng Centers
(OTRSC) -

¢) Reinforcement of Outside Plant Mamtenance Centers (OPMC)

In any telecommunications development plan, it is indispensable to’ consider a
telecommunications network plan with expansion, replacement, rehabilitation, and
' modernization, operation and maintenance of telecommunications facilities because

telecommumcatlons services can not be provided without rehablc and cff1c1ent
tclecommumcatlom networks and facilities. ' '

_S_ince the next telephone expansion project will be exccuted by the BTO scheme during

the chénth TOT ESDP. project period, TOT can and must utilize most of their resources
to modermze their networks and facilities to establish better network and facility
management systems, and to develop future cores of engineers, professmnals and
management personnels during the seventh TOT ESDP penod

Therefore, rcplacemant of detenorated and out—nf date facilities is to be sclectcd as the fop
pnonty project. The replacemcnt and rehdbxhtanon of deteriorated subscriber cables and
wires will contribute greatly to reduce outside plant faults and - to improve

telecommum_canons services quality.

Replacement of Deteriorated Facilities

a) ‘:7 Outline of Réi)laceinént Plan
i omside Plam

Paper insulated cables 1nstajled more than 2(} years ago are replaccd in Phase-
L by takmg account of the strategu: target areas.
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18.

1)

ii)  Switching System

XB switches are replaced in Phase-1 by taking the following conditions into
consideration: space requirement for facility expansion, staff relocation from
XB switching system operation and maintenance, nev/ sewlces mtroductaon

and operation staﬂmg years of XB switches.

iii) Transmission System

Qut-of-date PCM-30 systems are to be replaced in Phase I in accordance with
the XB switching system replacement plan. ' '

b}  Investment Cost

The investment cost of the replacement projéct_s is five thousand three hundred and
_ scve_nty-four (5,374) million Baht.

Evaluation of the Long-term  Plan

Significance of the Long-term Plan

- Considering geographical, gconomical, and political surroundings of Théilaljd;'its"Signiﬁ-

cance will increase as a gatéway to Laos, Kampuchea, and Viet Nam. Thailand will play

a leading role for assisting the economic recoveries of the Indochina countries. Thailand

becomes a production base for what they need for their economic recoveries. The Bath
based irading zone will penetraie into the Indochma counmcs . The: Bangkok
Metropolitan Region is cxpccted to become an telecommunications and info-

communications hub of the Indochina region if it is benefited from sufficient and efficient

telecommunications services.

In order to achieve the objectives and targets of the long-term plan the Study Team_

proposes the telecommunications network and facility expansion pI‘O_]GCtS as well as

replacement, renewal, rehabilitation, reformation, and modermzatxon of the exlstmg_
networks and facilities as hlgh priority pr()}ects :

§$-18

RE
—

Yt

“‘;J#"’A'}
i



Final Report (Part-1: Long-Term Development Plan Study) ‘ : Suramary

2)  Benefits and Effects of the Long-term Plan

a)

b

Financial Benefit of the Long-term Plan

The investment cost for the long»term plan is estimated to be approximately
198 ,000 million Baht in total: 92,000 million Baht for Phase-1, 59,000 million |
Baht f for Phase-2, and 47,000 million Baht for Phase-3. The investment program

“of the }ong~tcrm plan includes not only the network and facﬂlty expansion projects
" to meet the increasing demand for the telecommunications services, but also

projects for rehabilitation, replacement, renewal, reformation, and modemlzatlon of
the existing telecommunications netwmks and facﬂmes, Whlch are essential to
provide better service quality.

The financial internal rate of return (FIRR) of the long-term plém is estimated as
10.05% in the financial analysis on the assumption that the plan is carried out by

one operaitng entity, i.e., TOT.

The estimated FIRR indicates that the plan is feasible from the financial viewpoint

- of _the state-owned operating entity _when the required amount of investment is

financed according to cextain financing assumptions.

Socioeconomic Effect (_)f_ the Long-Term Plan
1) Reahzatmn of ISDN Era .

Prov1d1ng sufficient level of POTS (Plam Old ’I‘elephonc Serwcc) is the first
objective of the long-térm plan.’ With the 1mp1ementanon of the long-term
plan, the telephone demand is expected to be fulfilled during Phase-1 and the
 waiting applicarits in the Study Area will be etiminated. Thailand is able to
 patticipate in ‘the-ISDN era in eamcst_:after the completion of an éxp_ahded and
efficient POTS ﬁc_:_twbrk_._ The long-term plan contributes to the society which
needs enhanced info- coxﬁmunications methods. Thcre'fore thefmplementa— :
~ tion of the proposed prOJects in the BMA durmg Phase-1 has the key to enter
- into the ISDN era.

i) Realization of InfonnatiOn Society.

_Tclccommumcatmns systcms can become strategu. resources in every busi-
~ ness practice to mcrease compcutlvc advantages in market placcs, to improve
'managerlal efflclency, and. to discover innovations. Telecommunications
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systems will become critical strategic management resources in every indus-
y.

In the implementation course of the long-term telecom_munica;ions generating
development plan, the telecommunications sector is expected to change from
“Plain Simple Voice Messages Traﬁsmission Business™ to more complex and
valuable “Information Cartier Busmess and to value added “Coordination
Supporting Busmess to support the above mennoned business practices and
‘industries.

¢) Effect on Socioeconomic Development

Industrial and regional development will progress in a moderate speed. The Thai
economy cat expect real average annual GDP growth rate of 8% for the next 20

- years. The government will increase public sector investment to 7% in 1992 and

maintain that level thereafter. The real effective exchange rate’ will be kept
unchanged. ' ‘

However if the proposed long-term plan and pI‘O_]E:CtS are not carried out

respectively, the scenario will become quite different from the expectatlon It also _

will not be able for Thailand to support the economic recoveries of the nelghbonng
Indochina counties such as Laos, Kampuchea and Viet Nam,

3)  Issues to be Considered for the Implementation of the Leng~term'Plan

a)

b)

Outlook of Project Implementation _

The telephone line expansion project in the TOT ESDP is carried out w1th the BTO |

scheme. However, it should be required for TOT to carry eut overall mtegratmg
management of domestic :teleco_mmumcatmns ‘networks mcIudmg those op_e_rat_ed by
the private firms. TOT is expected to carry out the.netwo_rk ‘planning, traffic
management, numbering planning; si'grial'i_ng system planning, etc._.as_ a-leading

government enterprise in the telecomm’UniCAtions field. Therefore, the Study Team -
expects that these projects will be entirely coordinated and managed by TOT durmg. '
the long-term plan penod '

Financial Cap'ability

* Tt is pointed out that one reason for TOT 10 adopt this method is thé limitation of
foreign loan availability as a governmental enterprise. In order to circumvent the
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c)

d)

tight fund availability, TOT may consider again to apply BTO schemes in the future

projects as long as TO'Y operates its business as & state-owned enterprise,

' Thele are already many private telecommunications service providers undcr the

conccssmn basis in Thailand. They provxde paging and cellular mobile services,
satellite communications services, data (,ommumcatlons services, and various value
added network services (VAN).

There is no guarantee for TOT to be able to 'm:aimair'i its positio'n as a state enterprise
moriopblizihg the domestic telecommunications networks and services in the future.
Therefore, it is essennai for TOT to 1rnpr0ve its financial capability to compete with.
private operators and provide better quality and more efflclent services for its
customers with competitive prices.

Construcuon and Installatlon Capacuy

For efﬁcmnt and smooth 1mplementat10n of the: long- term plan and its large-scale
installation projects, the following construction and installation proposes should be
considered.

i)  Active applica_tions of new technologies and techniques for construction and

~ installation, .
ii) ~ Normalization and lcvehng of construcnon and mstallatlon work volume,
1ii)  Total prQ]ect management,
iv)  Promotion of contractors for telecommunications systems and facilities
construcuon and manufactunng,

.v) 'Slmphﬁcanon of various permzssxon and approval procedules

Follo\{/—:up the Pi'oject Implementation (Operation & Maintenance)

i) Operation & Maintehance Systcms and Structure

" In this study, the Study Team proposa:d the cstabhshmcm of an integrated

" network management Systcm in the sw1tchmg and tranSmlsswn seciion and
"rcmforccment of the out sxde plant mamtenance center (OPMC), ‘which are
expected to improve its performance _of_ maintenance and operation activitics
and increase efficiency. ' ‘
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ii)

Human Resources Management and Development

'The human resources development is required not only for implementing the

long-term plan and projects but also for following up and enhancing the
performances of implemented projects. Both human resources managem_'ent
and human resources development are key factors for successful implementa-

tion of the long-term plan. -

- Consideration on Project Implementation

The proposed projects can be classified into several technical and administrative

fields. To implement these projects, the following matters should be taken into

i)

i)

" consideration.

Effective Implementation
Telecommunications services and networks should be expanded efficiently_

from the viewpoints of rendering better services and also effective investment.

For this reason, projects aiming at the same purpose in the same area should
be coordinated to be carried out in the same period. For example, the

" implementation period of a switching facility expansion project and an outside

plant facility expansion project should be adjusted 10 the same time as much as

possible.

Both expansion projects and rehabilitation projects should be well coordinated

to avoid redundant construction works dnd shorten the construcnon perlod :

and save the investment costs
Coordination with National Development Policies

Will timed and coordinated reinforcement of teleooﬁlmﬁnications service
provision will bnng a rajor impact for sound socm economic development

_ Therefore 1mplementat10n of the pro;ects should be carrled out not only in the

developed areas but also the deveiopmg areas in accordance with the National
Economic and Sociat Development Plan :

e,
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CHAPTER 1 INTRODUCTION

The Final Report consists of the following two parts and each part also consists of three

volumes:

1) TPart 1: The-Ibng—temt‘Plan Study

a)  Summary
b)  Main Report
¢) ANNEX

2) Part2: The Fea.sibi-lity Study on the.'Top Priority Projeet

a) . Summary. .
b) M_ein Report
¢) ANNEX

The Study Team on “A. Regtonal Development Plan for Telecommumcattons Networks in the
Bangkok Metropohtan Area in the Kingdom of Thatland” (heremafter referred to as “the Study
Team”), dlspatched by I apan Tnternational Cooperatlon Agency (hereinafter referred to as
“JICA”) carned out the study during Work i in Thailand-I, Work in Japan- -1, and Work in
Thatland II from July 1991 to Ianuary 1992 as for the first phase; and Work in Thculand-III

 Work in Japan II Work in T haﬂand~IV and Work in Japan -III during the period from March
to September 1992 as for the second phase with the counterparts of Telephone Organization of
Thatland (hereinafter referred 1o as “TOT” ).

- This Final Report presents the long-term plan study performed by the Study Team during the
above penod ' : -

11 Background of the Study

JICA conducted “a Master Plan Study on TeleCOmmumcattons Development in the ngdom
cof Thailand” (heremafter referred to as “the Master Plan Study”) in response to the request of
‘ the Government of the ngdom of Thaﬂand from September 1988 ‘to December 1989.
- The Master Plan Study has’ revealed several issues on telecommunications in the Bangkok
_ Metropohtan Area and urged the necessny for a further development study in the area,

CIn response toa request of the Government of the Ktngdom of Thatland the Government of
~Japan decided to 1mplement a Study on A Regional Development Plan for Telecommumcatlons _

1-1



Networks in the Bangkok Metropolitan Area in the Kingdom of Thailand (hereinafier referred
to as “the Study”). JICA and TOT agreed upon the scope of work for the Study in October
1690.

The Study Team headed by Mr. Satoshi Akaike, a senior manager of Planning Administration
Department of Telecommunications Consulting Division in NTT International Corporatton

~began the Study from July 1991,

The Study consists of the following two phases: _
1) the first phase of the Study aims to formulate a long-term telecommunications
| devélopment plan in the Bangkok Metropolitan Area and its surrounding three
prefectures, i.e., Nakhon Pathom, Samut Sakhon, and Ayutthaya. |
2)  the second phase of the Study aims to conduct a feasxblltty study on the top priority
progect which should be selected from high priority projects in the long- “term plan.

A study on “the Long -term Development Plan on the Telecommunications Networ i thc first
phase of the Study ThlS final report presents the study results of the long-term plan and
prOposes ‘the top priority project to be studted further for the fea51bthty in the sccond phase

~ The study results of the feaSibiiity study for the top priority project is desciibéd in the o't'her' o
report titled as “Final Report for a Feasibility Study on an Implementatton Plan to Upgrade the

Te]ecommumcattons Services Quahty

1.2 Scope of the Study

The area to be covered in this study is the Bangkok Metropohtan Area. (Bangkok
Pathom Thani, Samut Prakarn, Nonthaburi: hereinafter referred to as “BMA”) and the
surrounding area (Nakhon Pathom, Samut Sakhon, and Ayutthaya). Figure 1.2 shows the

study area.

The term of the long-term plan is fifteen (15) years from the ﬁscal ‘year of 1993 t0 2007, and '
after the selection of the top prtonty pro;ect a feasﬂ)thty study w111 be camed out for the
plO]eCt
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1.3 Objectives of the Stﬁdy :

'The study has two mam purposes. One is to formulate a long- term telecommumcatlons plan
(heremafter referred to as “the long- term plan™) which is expected to contrlbute to overall
development in'the BMA' and in the Surroundmg Area, ’Ihe other is to carry out a feas1b1hty
study for a top priority project which is selected from Iugh puonty projects in this long-term

plan.

The long-teﬁn plan study includes studies on long-range marketing perspectives of

telecommunications services, a telecommunications network development plan, a

telecommunications facilities expansion plan, network management maintenance and

operation, finance, and human resources development The long-term plan study also covers a
new services introduction plan and development pldn of ISDN (Integrated Services Digital-

Network) in the Study Area.

1.4 Organization of the Study

1.4.1  Japanese Advisory Committee

The Japanese Advisory Committee prevides the Study Team with advice and supervision for.-

.implementing the Study. The members of the committee are as follows:

Nate Dutyin Charge = AM@

Mir, Osamu KOYAMA®! Chairman Senior Advisor for International Cooperation
(New Services) Communications Policy Bureau, '
Ministry of Posts and Te]ecommumc'inons -
Mr. Kaora SUZUKP2  Chairman Senior Advisor for International Cooperanon
: (New Services)  International Affairs Department _
o _ o Ministry of Posts and Telecommimications
Mr. Kiyoshi KONO Member - Assistant Director =

(Network Planning) Telecommunications Systems leswn
' Telecommunications Bureau,
Mlmstry of Posts and Telecommunications

Mr. Nozomu GODA Member o In_fo~c0mmun1canon_s De_velopment Spemahst
: (Switching System Institute for International Cooperation,
Planning) Japan International Cooperation Agency
: (JICA) o

Note: *1 up to July 1992.
*2 from July 1992,
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1.4.2 ‘_Study Tecam

The names.and duties in charge of the Study Team members are shown in the following list:

Name Duty in Charge

Mr. Satoshi AKAIKE Team Leader / Development Planning

Mr. Katsumi MURAKAMI Agsistant Team Leader / Transmission Systems Planning
Mr. Junji IHARA * Demand Forecast

Mr, Kiyoshi MUSHU Network Planning

Mz, Hiroshi NAKAIL * New Services

Mr. Tomiatsu TSUIMURA Switching Systems Planning

Mr. Tomoyoshi ASO QOutside Plant Systems Planning

Mr. Kiyoshi WASHIZAWA Operation and Maintenance Planning

Mr. Hiroyuki KANO Financial and Economic Analyses

Note: * up to December 1991.

1.4.3  Counterparts from TOT

In order to achieve both technical transfer to TOT and an effective study, TOT provided its
counterparts from Corporate Planning Office (CPO) and other departments concerned.
The names and duties in charge of TOT counterparts are shown in the following list:

Name Duty in Charge Department
Mr. Sanan PHIROMSWAD Director Corporate
Planning Office

Mr. Deacha MONGKOLRAT Head of Corporate Planning  ditto
Process Sector

Mr. Chakree SUBPRAWONG Counterpart Team Leader ditto

Mr. Sawat CHAIYEN Development Planning and ditto
Economy

Mr. Amnuay THONGDEETARE ditto ditto

Ms. Vilaiporn BOONYASURAKUL ditto ditto

Ms, Issta FONGNRUN ditto ditto

Mr. Seree CHINTARATANA Switching System ditto

Mr. Suwat NACAPUNCHAI ditto ditto

Ms. Jin_taﬁé PR(ASERTSOM - .. .. [Transmission System - : .- .dittlo ; . -

Mr. Arkom KRACHANGMOL ditto ditto

Mr. Kamron TEINTHONGDEE Outside Plant and O&M, ., . dito .

o
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Mr. Pichet LEEPITAKWATANA

Mr. Tinnakorn
ITSRANGKUL NA AYUTHAYA

Mr. Somchai VICMUKTANON

Ms. Archada RUAMMAHASAP

Mr. Taksin HENGTRAKUL

Mr. Suwit TRCHAROENVIWAT
Ms. Chothip SUTHONTHUNYAKORN
Mr. Prateep THIRATI

Ms. Somsri NGOWROONGRUENG
Mr. Chanathib VJAKKHANA

Ms. Jaitip SIN-AKORN

Ms. Apinya KLINFUNG

Mr, Kavich MANUNAPICHU

Mr. Supree BHIROMSAWAT

Ms. Chanida SUKHAVIRAJ

Ms. Chadaporn KUNUDOM

Ms. Yupa LEEWONGCHAROEN
Ms. Valaikul SATTHARPHORN
Ms. Ratree MALAISIRIRAT

Ms. Kanungnid RATTANASEREEWONG

Mr. Nimit WATTANUTCHARIYA

Mr. Presert MANPIBOON
Mr. Charoen WILATHONG

Mr. Thawisak KITTIJARURAK

Mr. Sopchokeé SOMCHAIWONG

AR

Mr. Thamrong PHOOLPHAN =
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Duty in Charge

Qutside Plant and O&M _Corporate
Planning
Office

Telecommunications Network  ditto

and Traffic Forecast

ditto ditto

Demand Forecast difto

ditto ditto

New Services ditto

ditto ditto

Marketing Research ditto

ditto ditto

ditto ditto

ditto ditto

ditto ditto

ditto djtto

ditto ditto

Financial and Economic ditto

Analyses

ditto ditto

ditip ditto

Human Resources ditto

ditto ditto

ditto ditto

Switching System Bureau of
Engineering
&Project

ditto Bureau of .
Operation

Transmission System Bureay of ‘
Operation

ditto - Bureau of-

_ Engincering &
"Projects
" Outside Plant and O&M "~ ' ‘Bureatiof '
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Name

Duty in Charge

Department

Mr. Somsak RUNGHRUNWIROT

Mr. Sukij CHANSIAORASMER
Mr. Sorrasak SOOKTHAI

Mr. Pattharin PATTHARASIKARIN

Ms. Wannapom"LILAHA:JIVA

“Ms Rungporn CHUANCI—_IAISIT
Ms. Sanipong HONGSPANIIL

Outside Plant and Q&M

ditto

‘Demand Forecast

Trafﬁc Foreca_st

Financial and Economic

Analysis
ditto

Human Resource - -~
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1.5 Study Work Schedule

The study is divided into the following seven works:

Study Phase

Main Study Ttems

' Peribd

Work in Thailand -1

Explanation and discussion of Inception Report,
Data collection, Field surveys, Demand forecast,

| Preparation and explanation of Progress Report.

Jul. - Oct. 1991,

Work in Japan -1

Demand forecast, Traffic forecast, Long-term
facility expansion plan, O & M plan, Human
resource development plan, Financial analysis,
Selecting priority projects.

Oct. - Dee. 1991

Work in Thailand -U

Expiahation and discussion of Interim Report,
Selection of the fop priority project.

Jan. 1992

Work in Th'z.lil.énd -1

Supplementary Survey of a feasibility study for the

Feb. Mar. 1992.

top priority project.

Work in Japan- 1T | Facility plan , O & M plan, and Implementation May - July,
plan for the top priority project, Estimation of 1992,
investment cost, Management plan, Financial
analysis, Preparation of Draft Final Report.

Work in Thailand -1V | Explanation and discussion of Draft Final Report. | Aug. 1992

Work in Japan - IIT

Preparation and submission of Final Report

Figure 1.5 illustrates the work schedule of the Stody .
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CHAPTER 2 REGIONAL DEVELOPMENT FRAMEWOQORK
2.1 Significance of the Study

The purpose of this section is to examine opportunities and threats of the telecommunications
sector of Thailand in general and the Bangkok Metropolitan Region (BMR) in particular by
analyzing plospCCts of socio-economic deveIopmcnt of Thailand and the BMR. Missions,
.stratcgms and goals of the telecommunications development in the BMR wﬁl be formulated on
the bas1s of the exammauon 1csults

2.2 National De_v_cl_op_ment Poiicy and T arget

22.1  Conceptual Framework of the Seventh National Economic and Social Development
Plan (NESDP) |

1)  Objectives

i}  To maintain a sustainable growth path of the Thai economy beyond the next decade,

i) . To achieve a better income distribution of target groups and to raise up the quality of
life Of the Thai people, : | .

iii) - To maintain the economic stabllxty and modernize the financial systems of private
and pubhc sectors

2)" 'World ‘Economy

3 The world economy has rapidly changed dunng the last NESDP pcnod (1986 1991) The
pace of Ihc changes may be accelerated durmg the 7th Plan pcnod (1992-1996). The
.changcs have crcatcd £Conomic opportunmcs and promoted transfcr of technologies.
7 Rcforms in eastern European countries and USSR havc given new opportunmcs while
:'Thaﬂand may havc 10 prepare for any disturbance caused by the wor}d crises such as the

- Gulf War.

3 Opportunity o . :

) :"I'hccrcco'ﬁ'stf‘uction”of some middle east countries such as Saudi Arabia and Knwait
o '::may induce’ posmvc cffccts o the cconomms of the dcvclopcd countnes and
“accelérate the recovery ‘of the world gconomy. . o '
i) _' The re-location of mdusmcs from Iapan and Asian NIES to the ASEAN countries
will make the Asia and Pacific countries become another world trade and industrial
center. Thai exports and indus_irics benefit from this stroctural chan ge.

2.1



4)

3)

i)  The developme'nt of Indochina countries may turn Thailarid into an economic center
of this region.
Uncertainty

i)  There are uncertaintics in the price of crude oil, world commodity price, exchange
rate fluctuation and interest rates. |

'ii) The European integr’ation'in 1992 and political changes in Eastern Eur_ope' may

change the direction of capital flows among donors and 1e<,ipient.s' in the world, The

free trade zone created by U.S. and Canada, the twin deficit of the U.S. may produce

uncertainty in foreign exchange and world money market. : '

iif)  There is an increasing trend of trade conflicts. Trade ncgotiatibns either bilateral or

multilateral may produce adverse effects on trade and industrial development.

Socioeconomic Structure Changes during the Seventh Plan Pc_ariod'

i)

Trade and production structure changes under the 7th plan consist of three major
- reforms. First, production may have to turn away from, intensively utilizing natural

resources and labor and rely more on their efficient use and technology to increase
productivity. Second, business management style will turn away from the traditional

= fam_ily management style to more professional style which separates owners from

management. Third, production and supply may have to rely more on foreign
markets and foreign direct investment.

The population siructure and the labor market have entered into a structural

transformation in such a way that the popu'lalion of age group 0-5 year has declined

‘substantially where as the working age and aging populauon have mcreased ‘Thatis
to say, the populatlon of age group 15-59 and 60 and Dver wall increase to 63.7 and
7 percent the levels in 1995 as compaxed with 58 and 5.6 percent level i m 1985 In
~the year 2000 they are 65.6 and 8 percent respectlvely 'In other words workmg

populauon (age group 15-59 year) will increase from 30 million persons in 1985 to
38 and 42 million persons in the year 1995 and 2000, respectively.

The comparative advantages of Thaila.nd owing to the labor quality, qﬁantity and

- wages are decimmg The cxpansmn of the manufacmrmg sector services and
modern agriculture needs higher qualified human resourccs such as technicians,

engineers, and professional personnels.

2-2
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iii)

‘In the 7th Plan, there will be surplus labor in the agricultural sector.. They ate not

well educated and can not adjust themselves to conform with new waves of industrial
development. Thus, while there is excess demand on one hand, there is also excess

-supply on the other hand,

Thailand définitely needs to invest in R & D and engineering and science education

. toincrease its technical autonomy

iv)

Population, human resettlement and expansion of urban communities owing to the

expansion of trade, industry and services will have the following features.

- Inthe 7ﬂl Plan, there will be changes in family structures. Fanlily formation will
tend toward "single head" and/or "one-person” households more while "intact” or
extended households where a few generations are living together will decline.

In the rural area, the production scheme changes from simple rice or cash crop
: ’farmmg 10 mass producnon such as shnmp farmmg This will change household
stracture as weﬂ

- 'Mlgrauon in to cities whlch are prodncnon bascs and commermal centers will

increase, especxaily, the BMR the cmes m the eastern seaboard and southern
. seaboard as well as main cities in each reglon

Migration of traditionial to mndern agrif:ultm‘él areas 15 expected. City growth'w'ill

lessen the proportion of rural agrlcultuxal 1and areas. Land pnce is affected by
speculation demand in cities and makes more difficult for people 10 own their
cstates. Low i 1ncome commumzxcs w:ll emerge in the cities: Thelr quahty of life and
environment dcgrad'mon is an 111 result of urban !.Z&tloﬁ

Macro-economic 1mpacts to the rural areas dunng the 6th’ Plan havc been seen as

- decrease of rural income after the commodlty price has bcen low. In the 7th Plan,

the commodity pnce is predlcted to be moderately increased, Thus, poverty is still a
problem Asthe younger generatmn has moved out from the rural areas to the cities,

‘those who are Ieft behind w1ll fmd that they lack stmng economic supports from

young family mem bcrs

Alth(jugh the poverty line decreased from 39.0"pérc;int in 1969 to 25.2 percent in

1987, the top income class (20 percent ) still had the income share of 55.6 percent in
1986 as compared with 49.3 percent in 1975/76. On the contrary, the lowest income

2-3
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vi)

class (20 percent) had the income share of 4.6 percent as compared with 6.1 percent
in the same period mentioned before.

In the 7th Plan, it is necessary to lessen the investment-saving gap as well as

dependency on foreign savings in both private and public sectors. The money -

market needs to liberalize the foreign ~exchange 'ei_nd_ interest rates.
Internationalization of the money and capital markets is planned. In addition,

various monetary instraments are planned to be introduced in 7th Plan period. Itis

also necessary to restructure the administrative institutions and legal aspects such
that the market can flexibly function. - The introduction of VAT (value added tax) in

1992 aims to abolish the cascading effects of the business tax. Local public finance

is also one way to decentralize fiscal 1'cspdxisibility to provinces.

~ Assumptions

World Economic Growth

As an impetus to export demand of Thailand, it is assume’d_ﬂiat the world economy, its

growth performance of 3.4 percent on average during 1987-1990, 'will'adjust downward fo
the growth rate of 2.6 percent on average during 1992- 1996 Tins is owmg to the regional

' growth performance assumed as follows:

Industnahzed countries grow by 2.6 percent per yea: on average The U S. economy is
assumed to recover after the Gulf war and grows by 2.5 percent on averagc The Japanese
gconomy is assurned 10 grow by 33, 5 percent for the next 5 years.

Growth Sccnarlos (%)
1987~ 1990 1992 - 1996

OECD _ 34 2.6
“us 30 25
- Japan 52 3-35
AsianNIEs 88 70
' ASIAN 74 10
WestPacific 54 . . 60

EC 3.1 2.7

The other Asxan countries have thclr averagc ;,rowth rates of 7.0 percent dunng 1992~
1996 as compared w1th 7.4 percent during 1987-1990, :

2-4
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2)  Waorld Inflation
1989 1990 1991 1992 - 96
OECD CPI (%) 4.4 4.8 5.6 +4.6%
Qil price ($ / barrel) 18.5 23.5 23.6 +25.0%
- Crude Oil 16.6 21.4 19.8 +7.0%
- Petrolenm Products 22.1 26.4 29.0 +7.0%
3)  Commodity Prices ($/Ton)
1986 1990 1991 1992 - 96
- Rice 320 287 318 +4.8%
- Maize 112 109 121 +4.4%
- Sugar 282 277 367 -4.7%
- Rubber 112 103 151 +7.2%
4) Interest Rate and Foreiga Exchange Rate
1988 19389 1990
- Interest rate(lJS’s Discount rate) 6.2 6.93 6.98
-Index of US $ 87.9 8129 86.5
- Foreign Exchange
Baht/US § 25.29 2571 260
Yen/US $ 128.17 138.00 1443
. German Mark /US § 1.76 1.88 1.62
British Pound / US $ 0.56 0.61 0.56
2.2.3  Economic Forecast of 1992 - 1996
1)  Overall Economic Performances

The Thai economy is able to achieve a rather satisfactory growth performance during the
7th Plan period. The average growth rate is 8.8 percent per year. Nonetheless, the rate



2)

is somewhat lower than the growth rate in the 6th plan which was 10.8 percent on
average. - ' '

The manufacturing sector, the construction sector and the service sector expand with the

rates of 9-10 percent on average. The agriculture sector behaves, however, more or less
the same as in the 6th Plan. Its growth rate is 3.4 percent per year OWing to constraints
on the supply side, land, water supply, 1abor'forc'c and unfavorable commodity prices on
the demand side. The unfavorable supply conditions of the agriculture sector may drive
up food supply prices. :

Domestic demand on the part of private consumption is still an impetus 10 the growth. In
addition, large scale public infrastructure projects will induce investment during the 7th

Plan period and put pressures on the widening of investment-saving gap and inflation.
The external demand for the Thai export is forecasted to expand by 14 pelcent (m terms
of value).

The GDP of Thaﬂand increases from the level of 2,051 thousand million Baht in 1990 to
4,700 thousand million Baht in 1996 The per-capita income increases from merely
41,000 Baht in 1991 to be 77,000 million Baht by the end of 1996. In other words, real
income increases by 7 percent per year during the 7th Plan period.

'Production and Suppiy

D The agnculturc sector annually cxpands by 3.4 pelccnt in the basc case SCenarno.
During the period, there arc slow downs in the production and Supply of rice, sugar
cane, cassava, maize and rubber which are main cash crops of Thailand, owing to

the the sluggish demand reflected in their commodity prices. On the supply sid_e_, '

there are also constraints such as water supply, labor shgr_t_a_ges, and low

productivity in the sector. The fishery ah_d livestock sector annually expé;l(_i_s at the

rate of 5.0 percent on average owing to high export-dcniand.' -

ii)  The manufacturing sector still annually expands at rate of 10 percent 'on average:
_Leadmg industries are, for example, electronics, eIecmcal applldnccs toys, sports

equipment, textile and appdrel as well as housmg tcxtlles It is found that domcstlc_: :

demand for construction materials, household apphances furniture and cars are sull
high.
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3)

- i)

iii) The construction sector is still annually expanding with a rather high rate in double
digit figures. This is owing to the fact that large investment of public infrastructure
projects and housing demand by private households are quite high.

iv) The service sector annudily expands at the rate of 8 percent with tourists mcrease by
1.5 percent per year durmg the 7th Plan period.

- Forecast'in Base

_ Case (% / baht)
1. Economic Performances (%) ' | 8.8
- Agriculture: o _ o 3.4
- Manufacture B o : .99
- Construction 89
2. Inflation (%) 6.6
3, Private Investment - , ' 9.6
4. Balance of Trade (Average per year in ‘000 mrlhon baht) 3712
'5, Current Account (in ‘000 million baht) - 23

Current AC/ GDP (%) _ . 6.6

Foreign Trade and Externat Balance

The wade deficit forecasted in the 7th Plan will be 370 thousand million Baht on average.
This is as high as 10.5 percent of the GDP as compared with 8.4 percent during the 6th
Plan penod L

The export is assumed to expand by 14 pexcent per year on avcrage in the 7th Plan period
while as it was 24 5 percent per year in the 6th Plan penod “This is owing to the

sluggish world_dcmand as the woxl_d GDP is supposed 1o expand by 2.6 percent per year,

'Thc import dcmand expands at the rate of 12. 5 percent or 1 415 5 thousand million Baht
- per year as compared with 658 thousand million Baht per year in the 6th Plan period.

The source of import growth is _tm_pori of capital goods by private sectors and public
enterprises. The import of oil and petroleum products are 210-240 thousand million Baht

by 1996.

The current account deficit -de'tc'i‘io'r‘afe's_ dtirinrg" the 7th Plan period. The size of the deficit

which is 232 thousand million Baht or 6.6 percent of the GDP as compared with 91



4)

5)

thousand million Baht and being 4.5 percent of the GDP during the 6th Plan period. “This -

is due to the fact that tourism revenue will expand at a slower pace than that in the 6th
plan period, The adverse effect is also caused by the decline in net factor income from

abroad, especially labor income from the middle east.

External Balance

1990 1996
1. Export (“000 million baht) 15000 1,321.8
2. Tmport (‘000 million baht) 830.0 1,743.3
3. Trade Balance (‘000 millionbaht) _ -240.0  -421.4
4. Trade Balance / GDP (%) | <117 -89
5. Current Account (‘000 million bahe)  -156.0.  -247.6
6. Current Account / GDP (%). 75 0 53

Inflation

The average inflation rate during the 7th Plan period is 6.7 percent per year as cdmpar'cd
with thc world inflation rate of 45 peicent pel year This i is due to the ad_]ustmcnt of
wage ievel of civil servants and public enterpnscs as well as the rmmmum wage. The
price level is also pressured by the increase of land price owing 16 the h1gh demand for

housing.

Domestic Saving and Investment -

1991

L 1989 1990

1.Pﬁvate sector - 6.6 -122 -85
Saving 192 169 189
- Households 102, 73 103
-Business 9.0 : 96 8.6
Investment .. 258 291 274
2. Publicsector . 3.2 . 49 32
Saving 84 113 108
- Government 6.5 - 93 :°53

- Public Enterprises 20 20 55
Investment - 5.2 64 . 76
3.SavingGap 3.6 7.3 .53
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