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Project No, EP1

1. PROJECT TITLE Cooking Stove Dissemination

2. LOCATIONS The Western Scaboard Region.

3. AGENCY Population and Community Dcvclopmcni Association (PDA,
an NGO) .

4. OBJECTIVES - (1) Promote environment-friendly technology, csi)cchlly in

© mural arcas where farmers have to rely on primary cnergy
supply in their daily life

(2) Introduce suslainablc development in the WSB region.
5. PHASING . Phase T (1997-2001)
6. DESCRIPTION

Around 60-70 per cent of the 770,468 houscholds in the WSB region use old model stoves, which
can be replaced by the new cncrgy saving stoves, consuming less than 40 per cent of encrgy per
unit; it means a saving of 139 million Baht for the 0.7 MMCM of trees sa‘.ed per year, a ﬁgurc :

_ prowded b) the Ratchaburi Regional Energ) Center.

- The new energy cooking stoves were dc\ «cloped under 1ssxslance from USAID about ten years
ago but their dissemination has béen slow, with only around 3 per cent of the potential

“beneficiarics are using them. Two approaches for wider dissemination - include: stronger
govermnment commitment/support and NGO participation. NGOs have long worked with fanuers

- and have established a trustful rdatlons‘hlp with them; it is much casicr for them to introduce the
cnergy savmg cookmg stoves, :

7 RELAT]ON WITH - o R
“OTHER PROJECTS -~ EVS (Environmental Rescarch Center). -

8. COST (APPROX) -~ Phasc I: US$ 3 miltion.
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EP1  COOKING STOVE DISSEMINATION

BACKGROUND

‘Along with the country's rapid economic development, the forest coverage in Thailand
has been reduced from 53 per cent of the total area in 1961 to 26 per cent in 1993, The
" WSB region followed a similar trend. While most of the fand in the WSB region was
~ ¢overed by forests in 1961 (82.4 per cent), the forest coverage has been reduced to 39. 1
- per cent, The cost of deferestation and ecological, social, and economic effects have had
* . negative impacts on sustainable development in the WSB region.

- Around 60-70 per cent of the 770,468 households in WSB area are using old model
stoves, which can be replaced by the new energy saving stoves, consuming less than 40
per cent of energy per unit; a saving of 139 milion Baht is possible for the 0.7 MMCM,
'gi figure provided by the Ratchaburi Regional Energy Center,

The encrgy cooking stoves were developed under assistance from USAID about ten
'years ago but their dissemination has been slow, with only around 3 per cent of the
potcnuai beneficiaries are using them. Two approaches for wider dissemination include:
stronger government ‘commitment/support and NGO participation. NGOs have long
worked with farmers and have ‘established a trustful relationship with them, and
' thercfore it w:l! be easwr for lhem to miroduce the energy savmg cooking stoves in rural -

areas.

PROJECT CONCEPT/RATIONALE

Since there are existing technologies which are easy to ﬁse, the focal point will be the
dissemination of technologics. This program intends to reduce the consumption of
fuelwood, improve the environment, and conserve soil quality to e\}entllally benefit the
farmers in the WSB through a reduction in their fuel c:x'pendilu'rés or time required for
purchasing or collecting fuelwood. : '

One of the WSB regional development objectives is to enhance the quality of life of the
* people in the WSB region, including improving the quality of the environment by
- pursuing a policy of sustainable development. This program involves only a litile effort,
but a great step, towards that direction.
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Constraints on the promotion of encrgy saving cooking stoves are: (i) farmers’ lack of :
appropriate knowledge about the new cooking stoves; (ii} the higher price of the new
cooking stoves if compared with the old ones, and (iii) the fack of a marketing
mechanism to promote the energy saving cooking stoves.

PROJECT DESCRIPTION

" Itis proposed that the Rayal Forestry Department (RFD), Ratchaburi Regional Energy -
Center {(RREC), and Population‘and Community Development Association (PDA)
jointly form a program team to prepare the program Ijudget, source the program funds,
and sef up a schedule for implementation. N ' -

RED will undertake the prevention of illegal logging and assist PDA in marketing the
new cdoki.ng.stoves.' At the same time, RREC under DEDP will continue to improve
cooking stoves and provide technical training for the f‘armera On the other hand, PDA,
with its wide network in rural areas and its long cxpenence in workmg with farmers, wdl '
~ train the farmers and hclp lhem markel their products. '

The program will, in the initia_l stage, select several villages to start the marketing of the
néw stovcs, New promotional activitiés'and éxhibits will be held in these villages.

LA budget of US$3 million will be utlhzed 1o aubsuiaze the adaption of new cookmg
stoves to cover the mmal cost difference betweer the old cooking stoves and the new
ones. . '

PROJECT ASSESSMENT

“The benefits of this pr'ogram i\fill be substantial. In addition to the 139 million Baht saved
from avbiding replanting lfees ¢ach year, the program will help farme'r_s plant n_ldre trees

* around their communities. The envirommental beiefits of the program'wiﬂ ini:lirde the :

preservation of biodiversity and the conservation of soil. The program will also mdlrecliy o

improve farmers productivity.

The budget for the program (around U§$3 million) w:li represent 54 per cent percent of
the annual economic benefits in replanting cost in the first year,
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‘The beneficiaries of the program will be farmers who will save money and time though

using the new stoves. The people living in rural areas will also be benefited from a better
environment.

" RECOMMENDATION(S)

It is recommended that RED, RREC, and PDA form a teani to prepare for program
~ implementation. The team may also explore the possibility of international assistance.
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Project No. EP2

L PROJECT TITLE Encray Substitution (Ceramic/Lime)
2. LOCATIONS WSB Region, especially Ratchaburi province.
3, AGENCY Ratchaburi Regional Energy Center (RREC), Department

of Energy Development and Promotion. (DEDP)

4. OBJECTIVES (1} Find the best solution for alternative energy snpply to
the bulk encrgy consuming industrics.

(2) Improve the environment in the WSB region.
5. PHASING Phasc 1 and Phasc H (1597-2006).
6. DESCRIPTION

In the WSB region, CprCiﬂ“) in Ratchaburi province, ceramic is a blg industry consuming 30
per cent of the fuelwood in the region while the hme industry took about 20 per ceat, the .
remaining 50 per cent consumed by households. Lime is used by sugar factorics, shrimp farms,
and construction companics. About 50 per cent of the lime factories have now converted their
encrgy source from fuchwood to ligaite; the n,malmng factorigs continue to use wood or charcoal
as fucl, in many cascs, illegally. Almost alt ceramic factorics use charcoal or wood as fuel. Each
- year, large quantity of trees are cut for fuct, despite government bans on the cutling of trees in
public’ land. Because lignite transportation could bc a problem, it is cheaper for local
businessmen to bribe than to convert their kllns to l1gmt:,

- The project will initiat¢ a study to evaluate the altcmaw.c affordable souree of fuel, lignite,
imported hgmtc or coal, piped natural gas, LPG, cte. An affordable alternative encrgy source
mcludmg transpomtlon avallablht) shou!d be s»lectud toga,lhcr wilh ruconmmcndattons for

. go»cmmcnt aclions.

7. RELAT[ON wl'_rn
* OTHER PROJECTS

8. COST (APPROX) Phase I: US$ 5 milkion;
: Phasc I1: US$ 5 million.
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EP2 ENERGY SUBSTITUTION (CERAMIC/LIME)

BACKGROUND

“ The forest coverage in the WSB region has been reduced from 82.4 per cent of the total
“area in 1961 to 39.1 per cent in 1993. The cost of deforestation and ecological, social,
“and economic effects far exceed the benefits from development.

The ceramic mdustry is one of the largest industries in the WSB region. In 1994 there
“were about 67 ceramic manufacturing establishments in the region, all of them were in
Ratchaburi province. Likewise, there were 47 cement, lime, and plaster industries,
. scattered in Ratchaburi (83 per cent),Chumphbn (8.5 per cent), Petchabuiri (4.3 per cent)
: and Kanchanaburi (4.3 per'cent). In terms of employment, the ceramic industry ranked

“number seven in all the industries in the WSB region, employing 2,430 workers, while -
the cement, lime, and plaster industry ranked 15, hiring around 1,524. According to a
survey conducted by the Study Team, 53 per cent of the - surveyed ceramic
manufacturers are expomng their products overseas.

In the WSB region, especially in Ratchaburi province, ceramic is a big industry

- consuming 30 per cent of the fuelwood in the region, while the lime mduatry took about
20 per cent, with the remaining 50 per cent consumed by hiouseholds. Lime is used by
sugar factories, shnmp farms, and construction compames ‘About 50 per cent of the lime
factoncs have now converted lhelr energy source from fuelwood to hgmte but the
remairiing factories continue to use wood or charcoal as fuel, in many cases, illegally.
Almost all the ceramic factories use charcoat or wood as fuel. Each year, alarge quantity
of trees is cut for fuel. '

PROJECT CONCEPTIRATI(_)NALE

. Although thiere are iio exact figures availablcf, a p;cli|1'1i|lary estimate shows that around

© 1.75 MMCM is consunied by the ceramic and lime industrics each year in the WSB
region; The replanting value of these trees is about 350 million Baht or US$14 million

~each year.

The constraints on the conversion from fuelwood to alternative cnergy are: (i)
*insuflicient information on the cost and supply of the various energy available; (i) the
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expensive cost of lignite due to the transportation cost; (iii) a lack of bargaining power
for the small individual manufactorers against larger energy suppliers such as EGAT and
PTT: and (iv) the availability of “cheap” illegally acquired firewood.

The project will initiate a study to evaluate alternative affordable sources of fuel, lignite,
* imported coal, piped natural gas, LPG, etc. ‘Aa affordable alternative energy source

mcludmg transportation availability will be selected, and refevant governmcnt actions
will be’ recommended ' '

PROJECT DESCRIPTION

It is proposed that a project team be formed by; the R¥D, Ratchaburi Regional Energy
Center, and representatives from the private sector.

- There will be three major duties for the project team:

(1) Initiating a sludy af the alternative energy and its cost and long-term rel:ablhty by
suppl) source, and conduclmg an environment sludy of the allematwes

(2)  Undertaking sdmefpilot projects to dcm_onstrétc the benelits of the setected
~ alternativé energy and transfer the technologies; and -

3) Reéo_nimending measures and policies to achieve the full conversion, if the
‘objectives are reatized under the pilot projects.

 RFD will be rcs'13_0|1$iblc for an enforcement to prevent illegal I'ogg'iug. On the other hand,

RREC will provide manufacturers with technical assistance and train the technicians of
the ceramic manufacturers to help them keep and improve the quality of their products.

 'PROJECT ASSESSMENT

" The total project cost is estimated at US$10 million spread over ten years in Phases 1 and -
1I. The budget will be used 1o help about 100 manufacturers to convert : their fiuel .
consumption pattern. '

Compared with the possible savings from avoiding the replanting of trees at an annual
cost of US$14 million, the project could save government budget. It is suggested that '
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part of the project budget be earmarked from a levy on the manufacturers that continue
to use fuelwaod.

RECOMMENDATION(S)

It is recommended that RED and RREC convene a joint committee to map out the
benchmarks of the project and possible funding for its implementation,

- The government should attach importance to this project, and if natural gas-imported

“from Myanmar is a viable choice, the government should assist the consumers in
“negotiating with PTT to secure a supply of natural gas at an affordable price.
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Project No. EP3

1. PROJECT TITLE Demand Side Managginent

2. LOCATIONS The WSB Region.
3. AGENCY EGAT/DSMO
4. OBJECTIVES " To promote demand side management (DSM) in the new

industrics coming to the area.
5. PHASING ‘Phase 1
6. DESCRIPTION

Demand side management is an integral part of power development. EGAT’s DSMO has planned
a pilot program to hclp four large manufacturers in Bangkek to improve their | cnergy
consumption process. As more new industrics will be located in the WSB region and as it is
cheaper to install energy efficient eqmpmcnt for the new factories and buildings than to retrofit
the old ones, it is recommended that a DSM project be initiated in the WSB region. New large
~investors, in Bang Saphan or other industrial estates, should be informed of the DSM program
when the) apply for power connectlons : '

" The pro;cct will establisha fov: olvmg fund under the Demand Side Management Office of EGAT
Spuclﬁca“y for new factorics to be located in the WSB region. DSMO will contract cnergy
savmg companies (ESCOs) to do a cost-benefit stud) for the new manufacturers in thc WwWsB

~ region and, upon their consent undertake encrgy sawng MCASUCS. '

7. RELATION WITH o ; ' C
OTHER PROJECTS  IDI (Free Tradc Arcas).
- 1D2 (Strategic Industrial Estatos).
" 1D5 (Industrial R&D Promotion.

$ COST (APPROX)  Phase I US$ 1.5 million.
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EP3 DEMAND SIDE MANAGEMENT

BACKGROUND

Over the past several years, the growing demand for electricity has created many
- problems on the supply side. In order to generate an adequate quantity of electricity to
- ineet the demand, EGAT had to build or contract new additionat power plants, involving

“a large capital investment and quantity of fuet, cspeciaily imported fuel. The demand
- -also results in adverse impact on’the environment. Believing that Demand Side
* - Management (DSM) is a resource of the power system, Thailand became the first
country in the Asian region to adopt a DSM programn. The first pilot DSM master plan
was approved by the Government in December 1991. EGAT was designated the
‘implementing agency. The DSM master plan has a projected annual saving of 3 11 MW
~.in peak demand and.1,826 GWh in energy by the end of 1997 at a cost of US$189
mition. - 1 an avoided cost of $1,000 per kW is applied, the program will save US$122
“nullion, plus’ adchuonal benefits in environmental protcctlon _

"EGAT is also the first institute in Southeast Asia to have expefi}ilented with an Energy
‘Saving Company (E SCQ) system. With Thailand’s own version of ESCO operatlons
EGAT’s DSM oflice is expected to recover part of the DSM pmgram cost through -
reimbursement from savings by the beneficiaries. The current DSM program ‘mvo‘lvcs‘

four approaches: (i) focusing on the pr0vis§on'of economic incentives for corisumers to
-'adopt energy savmg prachces (u) development of standards and testing facilities; (iii)
introduction of new building. and apphance codes; and (w) pursult of best avallable'

- technologtes

PROJECT CONCEPT/RATIONALE

EGAT s DSMO is about to start a pilot program to help four manufacturers inipfme
their energ,y consumpuon process. ‘All are located in the BMA,; there is no speciﬁc DSM
- program yet in the WSB region. Accordmg to DSMO’s pmjectmn of 6.3 per cent
savings from the total projected load demand in the WSB region, the DSM program
might reduce regional power demand from 3,388 MW 10 3,171 MW. The possible 217
MW saved (or rather, the lower generalion demand) in the WSB implies 2 major
reduction in environmental impacts in the region. |
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Among EGAT’s commercial DSM program, energy saving in commercial buildings has
been a major component in which cooling and lighting show the highest potential for
energy savings. In the industrial program, the DSM program focuses on the promotion
of high-efficiency motors (HEM) including energy reducing devices such as variable
speed drive (VSD).

As more new industries are located in the WSB region and as it is cheaper to install
energy eflicient equipment for the new faclories and buildings than fo retrofit the ofd
ones, it is recommended that a DSM project be initiated in the WSB region. New large
investors, in Bang Saphan or other industrial estates, should be informed of the DSM
program when they apply for power connections. '

'PROJECT DESCRIPTION

It is proposed that the WSB DSM project be initiated under EGAT’s DSM office. The
project will dlssemmate information on DSM to the new nwestors in the WSB region
and provide estimates of cconomic and financial benefits on the DSM programs for the
niew investors. With the initial funding from the DSM program, FGAT cowld mtroducc.
" ESCO service 1o new investors in the WSBE’ reglon '

A project ofticer, part time or l"ull time, in charge of the WSB should be appomtcd in the
'DSM office. He will travel 10 the Prce Trade Areas and industrial estates. ‘The project

will implement the DSM _pmgrams _throughoul the region, mcludmg the following:

(1) - Select possible candidates for the DSM progrant;

(2)  Discuss with new investors in the region the benefits of DSM and muake a
_ prehmmary estimate and accounimg of possible savings in encigy and monetary
terms. - The possible  clients- “could be busmess offices and hotels, and
_ manufacturers in the region;

(3)  Help investors choose an ESCO company and contractor; and -

1)y Provide appropriate loans to the program,
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PROJECT ASSESSMENT

The beneficiaries of this project are the residents of the WSB region and the industries in
the region, through the saving of energy and money, and ultimately reducing the need for
additional power generation.

‘The implementing agency, EGAT, has adequate experience in this field and is fully
“budgeted to initiate the project. ESCO companies have already been active in the
country. The possible savings of about 6.4 per cent of power demand in the next 15 years
is a huge amount, if 217 MW in generation capacity to be installed by 2011 could be
avoided. The estimated saving of US$217million in energy consumption could be used in
more productive industries while contributing to the preservation of a better
environment.

* The budget for this pfoject is US$1.5 million, angd the projéct will be executed in Phase 1. -
o RECOMMENDATlON(S)_

It is recorlxl1iended" that RGAT appoint an oflicer working spe'c'iﬁc'ally for the WSB
region, The Ofticer will coordmate with 1EAT, Mlmsll‘)’ of Commerce and ‘other
“ministries to :mplemem the pro;cct
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* Project No. EP4

I. PROJECT TITLE Parlmil\ lnsuh!nd Cablc Promotion

2. LOCATIONS The WSB Region.

3. AGENCY Provincial Electricity Authority.

4. OBJECTIVES (1) Improve stability and reliability in power supply in the
. WSB

(2) Supportt cconomic dc.\'clopmenl in the WSB egion
5. PHASING - Phase and Phase I
6. DESCRIPTION

The unstable power supply in the WSB region is caused by the special characteristics of the -
region. PEA uses bare wires for transmission lincs, passing through orchards. It is difficult to
trim the fruit trees, and the overgrown tree branches sometimes cut the transmission lines,
causing power suppl} disruptions. PEA mtcnds to gradually rcplacc b'm, wires “uh pamall)
. msulated cables (PICs).

The projcct will be implemented in two stages. Durmg the first slage Ple will be installed on -
 the main transmission lines from PEA’s substations. Distribution lines to the main customers will
- be installed with PICs during the sccond stage. PEA is secking an external loan to finance the

forcign currency poriion of the project.

7. RELATION WITH :
 OTHER PROJECTS  1D2 (Agro-industrial Comumunity Model).
' o TO4 (Tourism Related Infrastructure).

'~ 8.COST{(APPROX)) - Phasc I: US$ 5 million, and
o : " PhascH: US$ 55 million.
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EP4 PARTIALLY INSULATED CABLE PROMOTION

BACKGROUND

Power demand in the WSB region is increasing at a rate of 11 per cent per cent per year,
and the power supply in the region will grow at & much higher rate. EGAT is building a
500 kV line to the Bang Saphan area. However, power supply reliability has become a
bottleneck in the region. Industrial consumiers, siarvey’ed by the Study Team, complained
about the disruption of power. The manager of a hotel in Hua Hin expressed regrets that
air conditioners stop working during the hottest hours of the days when the tourists need
them most. '

The unstable power supply in the WSB region is mainly caused by the special
characteristics of the region. PEA uses bare wires for transmission lines, passing through
orchards. Itis diftlicult to trim the fruit trees, and the overgrown tree branches sometimes
cut the fransmission lines, causing power supply disruption. The lightening and the
erosion of electric poles are also causing the.disr'upti_oh of power sxtpplﬁ. PEA intends to
gradually replace bare wires with partiatly insulated cables (PICs). -

The disruption of power supply not only hurts busingss in the region, especially the
tourist industry, but also results in inconveniénce 1o the people in urban and rural areas.
" The replacement of bare wire is an urgent task in the WSB region.

- PROJECT CONCEPT/RATIONALE
A reliable power supply is vital to the industriat and tourism development in the region.
Since there is sullicient capacity in power generation, high voltage transmission and
substation capacity, the only bottieneck is the power transmission from main substations

to load centers.

A Scicrice City and Free Trade Arcas (FTAs) are proposed int the WSB region. For those
institutions, a reliable power supply is essential.

- The implementation agency, PEA is a government enterprise, under the Ministry of
“Interior. PEA’s major functions are: (i) to improve the secvices, (it) to develop activities
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in all areas in order to achieve suflicient revenues; and (iii) to operate with high efficiency
and eftectiveness.

PEA's Power System in Western Seaboard Region

As of February, 1996

No. Description Tolal
11 | Leogthef 82375
transmission Lings
{circoit-kem)
|2 | Substations :
-Number - (Sets) 39
- Size of transformer 23450
(MVA) T
3 | Lengthof 1g,122
: distribution system
1 (eircuit-km)
|4 | Pexk Losd Demand | $714
“ | tmegawall} )

: PROJECT DESCRIPTION

- This pro;ect mlcnds to replace thc bare wires wnh PICs. The pro;ect will be implemented
in two stages; during the first stage, PICs will be installed on the main fransmission lines
from PEA’s substations. Dtslrlbuttou lines to the miain customers will be instatled wnth .
_ Ple during the second stage. PPA is seeking an external loan to fmance the forclgn .
" currency porlion of the project. '

PLA and PEA’S reg:onal office in Petchabun wdl be respons:blc for nnplcmcnlahon of
the project. PEA’s responsibilities include:

(i) Budgeting, scheduling, and souicing of the fuads; and
(ii) lmplémentaiion of the project.
" The project wu!l be first lmplemcnted in tho se arcas where the developmenl initiatives are

" recommended under the Master Plan, namely Bang Saphan Hua Hin-Cha Am and the
Free Trade Area in Samut Songkhram,
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PROJECT ASSESSMENT

The project is an indispensable part of the WSB regional development program, because
without a reliable power supply, it will be difficult to realize the stable expansion of the
tourist industry and the cstablishment of a Science City and Free Trade Areas, where
electric instriments and equipment will be concentrated. An unstable power supply will
also dampen the enthusiasm for people to relocate from the BMA. |

This project will greatly improve power supply reliability and contribute to the economic
chcIopmenl,'a’s well as the welfare of the local residents.

The project budgei is estimated to be $60 million in fwo phases. The major part of the
budget is required for the purchase of some imported cquipment,

RECOMMENDATION{S)

It is recommended that PEA and PEA’s regional offices in Petchaburi work together to
. implement the project at the earliest. It is desirable that an external concessionat loan be
extended to implcment the pfoject. ‘ '
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- Project No, EPS

1. PROJECT TITLE Kra River Hydropower Proicet

2. LOCATIONS Ranong and Chumphon {on the border with Myanmar).
3. AGENCY - EGAT

4. OBJECTIVES (1) Promote subregional coopcration to induce cconomic

development in the cegion, benefiting both nations
-{2) Diversify énergy supply source for the whole Kingdom

5. PHASING Phasc | and Phase IL

6. DESCRIPTION
. “The power station is located on the Kra river, an interiational river on the border line betwech

‘Myanmar and Thailand. Power gencration capacity is estimated at 2x65 MW. EGAT undertook
a pre-feasibility study in 1990 and is secking financial support for feasibility study and
~ subsequent implementation.  Further “geological, construction material investigation and

civironmental and ecological investigations should be undertaken for the final recommendation.

During the first . phase, a feaéibility study will _bc'u_nder{akcn,' possibly financed by an

international cooperation/financing agency. The construction of the project, if feasibility is

proved, will be scheduled for 2002-2006.

7.RELATION WITH
OTHER PROJECTS

8. COST(APPROX) . PhascIi: US$ 200 million,
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EP5 KRA RIVER HYDROPOWER PROJECT

BACKGROUND

" Both Thailand and Myanmar have been interested in development of water resources in

* their international rivers. Since 1988, both governments have been exploring the
possibility to jointly develop hydropower potential on these border rivers. The Kra river
" hydropower project is one of the seven projects identified by the two governments, and
- EGAT has conducted a pre-feasibility study of this project. |

" Energy demand in Thailand has been increased rapidly in the last several years, following
the high growth it the economy. To meet the demand, Thailand has been cooperating
with neighboring countries in energy development. Thailand is nnporhng power from
Lao PDR, and will soon import natural gas from Myammar.

" The Kra river hydr‘opow'er project is a pdssible Subregional cooperation prograni to be.

' _]omﬂy promoted ' by “Thailand and Myanmar. A Thailand-Myanmar Bordering

- Hydropower ‘Project Committee has been organized to undertake- the study of
hydropower development on the border rivers.

PROJECT CONCEPT/RATIONALE

The objective of the project is to help meet the increasing power deménd in the WSB
region and to bring economic benefits to both countries. The Kra river hydropower-
~ project could reduce lhe need for thermal power plants using 1mporled coal in the WSB.

The direct objective of this project is to carry out further study at the project site on the
natural and social cnviro_nménl, as well as to assess technical soundness and economic
feasibility. In the event that the project is ;:iroved to be viable:; it is planned to be
implemented during the period from 2002 to 2006. . ‘ |

_ ’l‘he'piojéct is under the Thailand-My’anma_r Bordering Hydrapower Project Com:l'niltce,'

“which is composed, on the Thai side, of the sccretary-general of NEA, RID, EGAT,
provincial representatives and NEA representatives. A working group was established in
KGAT.
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The project is planned to be implemented during Phase If, but preparatory work for
economic and environment analysis, and project design should be started during the
Phase 1.

PROJECT DESCRIPTION

According to the study by EGAT, the Kra hydropowcr pro;ccl has the followmg

: features:
Catchment area: 756 km’
Average annual ronoff 1,894 MCM -
High water level: 65 m
Lower water level: 45 m
Gross storagé capacity: 1527 MCM

Effective sloragc capacny:. 1076 MCM

" Damtype: ‘ Rockfill

. Height: 66 m
Crest length: - 528m
Rated head: “50m -
Max. discharge: 304m'fs
Installed capacity: 130 MW

~ Annual energy output; 238 GWh
Transmission voltage: - 115kV

* Transmission length: 43 Km

" Project cost: . © $113 miltion
Power cost: $ 0.064/kWh

| PROJECT ASSESSMENT

The 1ml|a1 ﬁndmg of the pre-feasibility siudy shows that the project is cconomically
“feasible against the alicmatwc gas -turbine power plant and other modes of power
g,enerallon ' P

~‘Fhe Ranong and Chumphon areas will be major consuming centers of the qu -

hydropower. Tn these areas, no power generating facilily is available, and the Kra
hydropower will serve as a major power source.
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The project will contribute to the enhancement of subregional cooperation between
“Thailand and Myanmar. The project will also contribute to diversifying energy sourcesin
the WSB region.

The project is estimated to cost about US$200 miillion (indicative), with economic and
financial justifications witl be further reviewed under the project.

REGCOMMENDATION(S)

It is recommended that the Théiland-Myamn‘ar'Bordering' Hydropower Project
* Commiltee convene to discuss the execution of a feasibility level study on the Kra
hydropower project. It is desirable that the feasibility study be conducted by an
~ international consulting firm under technical/financial cooperation from an international
coo;iefaling agency ' '
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(REFERENCE FOR SUBREGIONAL COOPERATION)

1. PROJECT ¥ITLE: Tenasserim Hydropower Project

2. LOCATION Myanmar
3 AGENCY: Myanmar Elcctric Power Enterprise (MEPE)
4. OBJECT'iVES: (1) To hamess watcr of the Tenasserim river for

power gcncrallon and transmission to the
- southern region in Myanmar and the WSB
‘ region in Thailand

-(2) To promote subregional coopcralion in the
energy!pomr sector ;

5. PHASING: Pha_sc I Pre-feasibility study
Phase II: “Feasibility study

Phase IIL: Implementation
6. DESCRIPTION:

The Tenasserin river, nm'ning on the Msamﬁar side of the 'Isthm'us to the west of the WSB rggion _
" has a catchment area of over 18,000 km®: With iore cainfall than thc WwSss n,glon the Tenasserim
river basin has a large hydropower poten!ni :

In 1997, M}anmar Flccmc Power Enterprise {MEPF) conductcd a prglmunaq study to identify
possible ‘altemative sites for power generation. The prefiminary study mapped out several
alternative sites (Sec aftached location map), and sugguslcd thiat the Tenhasscrim T4 site is the most
altractive site. ‘At this site, the catchnicnt arca is 9,870 ki’ and the annual mcan runoff is estimated
to be about 470 m¥/s. By conslmclmg a danv/reservoir at this site, it will be possiblé to generate
about 3,240 GW11 of cnurg) a year with an instalted cap'lcn) of 700 MW, .

SmCo a detailed ficld im -stigation has not be conducted yet, itis da,smblc that a pre- fC{ISlblllt) level
© study be camr‘d out first at the proposcd qltcmauw sie.

In the c\ult that h)dropom,r generation of such a magnnudc is tcchmcalh ﬁmncmll), and
environmentally viable, a large part of the gengrated cnergy will be transmitted to the \WSB region.
7. RELATION WITH .

OTHER PROJECTS

8 COST(APPROX) " Phase I $2 million
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(REFERENCE) TENASSERIM HYDROPOWER PROJECT

BACKGROUND

‘The Tenasserim river, having a catchment area of more than 18,000 km?, runs on the
Mpyanmar side of the Thai-Myanmar border to the west of the WSB region, This river has
large potential for hydropower; however, no study has been conducted previousty of power
development in this river basin. '

In eaﬂy 1997, Myanmar Electsic Power Enterprise (MEPE) carried out a preliminary study ~
to evaluate hydropawer potential in the Tenasserim siver basin. According to the MEPE
study, several alternative sites have been niappcd out, and it has been evaluated that the T4
site located about 190 km from the estuary would be the most attractive scheme. The T4
. site is about 120 km from Prachuap Khirikhan in the WSB. '

PROJECT D._E_SCRIPTION

. Accordmg to the MhPE study, 1he hydropm\ er scheme at the proposed T4 sutc has Ihe‘
following fealures ‘

X Ca(ch_mcm area: ﬁ : '9,8?0 km?

Annual basin inflow:. 14,805 MCM
. Annual mean runofl:. ' 469.5 s

~ Riverbed elevation: '~ " EL. 20m

Full supply level: ' - EL.I50m

Rated head: - 115m

Installed capacity: 682 MW

Annual energy output: _ 3,242 GWh

Construction cosi; ' . $942 million
" Power cost: I $0.039/kWh

'"RECOMMENDATIONS

It would be desirable if Thailand could benefit from electric power genéra;ed in the
- Tenasserim river basin in Myanmat, and that a 'step be taken for the execution of a pre-
 feasibility level study on the proposed hydropower scheme.

Al-22



XQNLS ¥O STLIS WV A0 NOLLYOOT

L66L “Kpms Areu1umpig
T 120 uoddiN/ILIN Iamog

Al-23




HYDROPOWER POTENTIAL IN TENASSARIM RIVER BASIN

Site

Particular _Unit T T2 T3 T4 TS s
Annual average rainfalll ~ mm 3000 - 3,000] 3,000 " 3,000 3,000 3,000
T Catchmeatarea|  kmt | &140| . 34%|  742|  S.&0| 17,710 10|
Run-off coeflicizat - . . 0.50 030 030 - 050l 030 0%
Annuatbasin inflaw|  mill. m” 6210 8,235 11,138 14,305 26,580 1,230
Specific un-off]  m'Am’ 1.5 L5 1.5 1S LI LS
Annual mean runoll] | m/sac . 196.5 261.1 3552 4695 8428 35.6
| RivecbedELaidamsie] EL.m | . 90 -40 33 20 3 KL
Full supply fevel, FSL] EL.m ;oo 183 133 120 150 .70 150
Ultimste sednent Jevel EL m R § 1+ -390 63 &0 --25 110
Dead watzr depth, dwd m TR ;98 40 0 Y 20
Head variation ratio - 0.83 .89 082 0.84 088 0.85
Min, oper fevel, MOL] EL.m I70 168 105 130 62 130
Drawdown, d m 13 15 “13 20 8 20
Drawdown ratio, d / Hg [ 6 11 19 17 13 .16
Rated pond level El.m 173 178 115 143 67 143
Pond area sl FSL] ke’ k7] 2440 1456 239.0 1,4800 23
Pond area st MOL]  kom? 933 1720 K] 1315 450 15
Netstorage capacity, Ve] mil. m” 1,406 3120 1,927 5,210 9,300 37
Regulationratio, Ve /R %o 23 38 17 35 35 3
Maintenance flow mifsec - 98 121 177 235 421 20
Target discharge, Ugi|  mfsec S 814 - 1950 1380 - 325.0]. - s8s0] 40
Rated tait water [evel EL.m o 98 T 48 33 .. 18] 3 - 20
Min. tailwaterlevel] EL.m s 90 40 -3} 0 -3 18
» Grosshead, Hg m 84 133 77 YEY I 23
Power waterway keagth m oo 1,000 000 - - LOOg - 4,000 €1,000f. - 7,000
Loss head| m PR &1 I 35 33 32 31 A 350
" Ratéd head, He m 80 ‘130 74 130 39 BB
Combined unit elficiency 1 . 086 086 - 086 - 0.88] 086]-- - .08
Max discharge, Gmax|  mVsee | . . 2220 3390 1183 F019] - 1,3493| . . 466
Supply ratio, Qmax'R % 113] 130 118 130 160 119
: Vei(rmax day 73 107 53 - 86 80 ?
Instailed capacity] MW - 14% 370 - 260 . 6821 . . 6M 33
Arnviual lotal energy GWh . | M) 2000 - 1,162 3242) - 3000 148
Annusl plant factor| % 7353 7¥) I 333 52.0 477
Number of unit no. | - ] i ; 2 -3y 4 2
Unit turbine capacity] ~ MW . BC 190 149 - 230f- 170 20|
© Specific speed, Ns|  m-kw B 140 19¢ 156 220 180
Reted speed, N[ pm - 160 140 e 10 20 L 370
Unit fated output, Pl © MVA~ o9l 224 LS 276 204 21

Summary of Base Cost Prictunit:  nul. USS
: B . : Site

Particular © o Unlt Unit price Tt ‘T2 T3 T4 TS N
. Construction Cost - . C . 2436 4997 3340 M7 6300 1386
L.. Compensation: pond hm’ 50,000 . 6.1 122 73 14.5 740 Y]
{-Compensation: other m E R A kY 2412 370 3l 602 215
Temporary worksy " 15 C2.0% i 49 10.0 6.7 - 144 126 28
Engineering Service LR . 5.0% 1S 27.3 19.2 -38.8 B8 22
Administration Cost{ ~ * 15 50 | 14.2 87 202 408 S 408 ﬁ
Physical contingency] . Is | 10.0%e . 298 §0.2 42.4 856 85.6 180
Direct Cost, Total] . = - - 217 €623 4568 T 9418 £42.1 198.2
Constuction Period year e o 4 - 4 T 7 3
Interest During ConsL . 3.0% - 411 1055 586 .- 2165 2166 18.4
Cost, Grand Total - - T 3589 7678 5254 1,1583 11586 216.6
Const. Cost /KW uss - - 2,468 2075 2,021 1,698 L7119 6,142
ConsL. Cost/ kWh Uss - 0.51 038 0.43 0.36 038 1.42
Power Cost/kWh| . USS . 04056 0.042 0.030 0.039 0.041 0.1564

Source: MEPEMNippon Koei Pecliminary study, 1997
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Chapter4  TELECOMMUNICATIONS

4.1 Thai Telecommunications

41.4 Overview

‘Telecommunication services in Thailand are provided by two state enterprises: the
Telephone' Organization of 'l_'laailalld" (TOT) mainly dealing with domestic
commaunications services, and the Communications Authority of Thailand (CAT) niostly
providing international communication services. TOT has respons}bility to provide
domestic telephone and related services, as well as international services limited to the
neighboring countries. Currently TOT only provides long distarice sefvic_e ta Lao PDR
- and Malaysia. Its nelwo& includes over 1,156 exchanges, many of which are store
program control _(SPC) digilal'systems,_ serving ‘more than 2 million subs_cribers
nationwide. TOT also serves business communities with tefebanking services,
- televideotext, and other advanced services. On the other hand, CAT provides do:ﬁestic
- and international postal and telecommunication services .includin_g postal banking,
telegraphy, mobile tel'c_p'hone', telex, VHF radio, facsimile, and paging services. Itisalso
' rgspénéible for international telephone links via satellite and su:bmarine'cablcs,' and
marine radio telegraphy services. ' '

Government involvement in the télecommunications sector is through the Ministry of
Transport and Comniunicalio_né (MOTC) and the Post and Telegraph Department
' A(PTD)'_ of MOTC, 'which: nia'nagés ~and coordinates national ~postal and
telecommunication adminislration,: plans, and po!icies._ The Government’s development
strategy includes the expansion of telephone services, installation of an integrated
services digital nelwork (ISDN), and enhancement of the ratio of phone numbers to-
reach the target of 10 telephones in tine capacity per 100 persons by the end of the 7th |
' Plan period and 18 telephones in line capacity per 100 persons by the end of the 8th Plan
* period. - ‘ - ' '

The role of private sector has become increasingly important. In 1995, two private
companies, Telecom Asia (TA) and Thai Telephone and Telecommunication (TT&T)
together, have constructed and operated 1.8 million tefephone lines which account for
40 per cent of the total installed fine capacity in Thailand. The combined cellular phone
sets serviced by two other private companies outnumbered those by TOT and CAT by a
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ratio of two to one.

In general, the telecomniunications sector has developed rapidly since 1991, with main
telephone stations growing at 17.2 per cent in 1991, 15.3 per cent in 1992, 23.7 per cent
in 1993, 24 2 per cent in 1994, and 26.5 per cent in 1995, much higher than the growth
rate of national GDP. - However, TOT’s share in the sector has experienced a sharp
decline since- 1993 when the Government gradually opened the sector to private
competition. TOT granted a contract to TA in 1992 and TT&T in 1993 to install a total
of three million fixed lines. As a result, TOT’s share of main telephone stations dropped
from 100 per cent in 1992 to 59.2 per cent in 1995 and 52.0 per cent as of June 1996,
TOT’s annua! investment data also showed a downward trend in project investment.
Whereas, TOT allocated 10,664 million Baht for project investments in 1991, in 1994
the amount of investments shrank to 4,714 million Baht, or 44 per cent of the 1991 level.
But this decline in investment has been more than compensated for by the infusion of
private funds. {Refer to Table 9.4.1) The competition introduced through the reform
program has boosted the development of the sector.

Relation Between GDP and Telecomniunications Development

35%

- 30% e : //ﬁ\><u
‘o. . : . . ‘
% T % e S
. 20% _ S - [TeeoP
g o : —E—Main Telep. Stations
15% ' : : | —®—Line Capacity
10% ——
R SR S— ————
5% '
- 0% ¥ . T T T

'1991__ ' _.1992_ 1993 1924 1995

Sotirce: FOT and Telephone in Thailand.

4.1.2 Recent Development Under TOT

In 1994, there were 2,441,461 main telephone stations, with a line capacity of 2,583,946
under TOT. Among the total main telephone stations by subscriber in 1994, TOT



accounted for fewer than 1 per cent, while public telephones accounted for 1.7 per cent,
government for 4.2 per cent, residences for 68 per cent, and businesses for 25 per cent.
The share of residences and businesses of the total remained stable compared with their
shares of 67 per cent and 26 per cent in 1990, while the share of government dropped
slightly from 5 per cent in 1990. In 1995, the number of main telephone stations under
TOT increased by a mere 1.6 per cent over the previous year to 2,479,994, and the line
capacity increased by a negligible 0.4 per cent to 2,593,963. (Refer to Table 9.4.2)

In 1990, the telephone fine capacnty 1o population ratio was 3 per 100 persons. :lt ‘
increased to 7.4 in 1995. In the Bangkok Metropolitan Area (BMA) the ratio increased -
from 14.8 per 100 persons in 1990 to 34.5in 1995. The average ratio in provmcml areas
was much lower, 1.2in'1990 and 3.3 in 1995, Although the average annual growth rate
showed a slightly faster increase in provincial areas during the five-year peribd the
‘difference between the BMA and the rest of the country is huge, reflecting uneven
development between Bangkok and the rest of the Kingdom.

" 4.1.3 Mobile Telephone and Other Services

: Three types of “cellular” mobile telephoncs are in the service: i.c., cellular 470 and 900
opcned by TOT, and cellular 800 operated. by CAT." The mobile telephone network
covers most of lhc WSB area. - This subsector has:experienced a huge mcrease the
 number of 470 Mhz séts mcreqsed from 31,981 in 1990 to 52,171 in 1995, lmplylng an
average annual growth rate of10.3 per cent, while 900 Mhz sets increased at an averagc
annual rate of 106 per cent. - The total mobile phone line capacny under TOT and
Advanced Information Systems (AIS), a private company_wnh a license from TOT,
increased from 43,752 in 1990 to 896,686 in 1995, i.e,al anaverage annual growth rate
of 83 per cent per annum. While figures from CAT and Tetecom Asia Corp. (TAC) are
ot available. TDRI expeits have estimated that they are similar to TOT’s figures. As
_part of 1eleconm1lmications reform, negotialions are being'cartied out with two private
operators in ‘the moblle phone subsector, AIS and TAC, to turn their concessions into
joint ventures by converting their revenues into shares. The goal is to introduce more
competition into this subsector. TOT has recently ruled that fixed line operators_hke TA
‘and TT&T could operate hand phone systems, or PHS, as a value-added scrvice_(Rcfer
to Table 9.4.3). In 1994, TOT and CAT initiated provision of an Integrated Services
Digital Network (ISDN).
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4.1.4 Telecommunications Master Plan

- The Ministry of Transport and Communications has worked out a new draft master plan

to liberalize the telecommunications sector, The master plan proposed to divide the

country into six telephone zones for the instaltation of six million lines, bringing the

~ nationwide total up to almost 10 million. Under the 'p!an, TOT will be allowed to

operate in all zones on the condition that its total numbéer of connections is capped at one

miflion. For the other five million lines, TOT will form joint ventures with private

companies, each of which can operate in only one zone. Initially, three years’ protection
will be provided for TOT’s domestic long' distance services and CAT’s international call

operations. - An independent regulatory body, composed of representatives from the -
public and pri:vate sectors, will be established to regulate the sector. A liberalized sector |
will help boost telecommunications development in the WSB region as well.

4.1.5 Rural Telecommunications

* Rural pubic long distance telephone sets increased at an average annual rate of 13 per
cent between 1990 and 1994, Retween 1990 and 1995 local calls increased from 700 -
million to 3, 236 million pulses with an. average annual gr0w1h rate of 36 per cent;
domestic long distance calls increased from 124 miillion to 327 million (i.¢., at an annual

: growlh rate of 21 per ccnt) and mtemauonal calls to Malaysia ancl Lao PDR increased
from 0.8 miltion to 1.432 million (i.e., at an annual growth rate of 12 per cent).

TOT’s rural public long distance telephone ﬁ_r'ojeél is closely related to defclopmenl ini
the Study Area. According to the _plmi, ‘TOT expects to install 1.5 million lines in
provincial areas in 1996. '

Year of Constiuction ¢ | Accumulated Lincs

-~ Year ¥ (199 co1 222,032
" Year 2 (1995) 542,464
Year 3 (1996) .| 800,381
Year 4 (1996) 7] 1,000,000 (Add 500,000)
: . 1,500,000

As a part of the one million line éxpansion' of telephone service in provincial areas, TOT
had installed an additional 47,104 lines and 24,456 main telephone stations in the WSB
- as of September 30, 1995; (Refer to Table 9.4.4)



4.1.6 Projects and Services by TOT and CAT

TOT’s main focus is on telephone line expansion both in rural and urban areas. Relevant
to the WSB is the installation of a rural long distance public telephone in all 45,000
mubans nationwide. CAT is working on the laying of fiber optic submarine cable to the
neighboring countries, a satellite communication system for air, marine and ground
transportation, and expansion of existing international lelephone services.

4.1.7 The WSB Region

The WSB region had a telephone intensity ratic of 3.4 phones pc.r 100 peisbns in 1995
(tower than the national average of 5.9 stations per 100 persons), which correlated to its
- GDP development level in the Kingdom. (Refer to Table 9.4.5) '

Kachana-  Ratcha:  Samwt * Pelchz- - Prechuap Chum- - WSB | Nation
buri buri Songkhrn  buri KhiriKhan' phon  © Region .|
‘Telephone 19,072 3,144 8,960 19,512 25,616 17,616 | 121,920 | 4,380,378
Line Capacity | _ _ : R _
‘Main _ 16,030 26,227 - 8,458 17,584 - 17,697 12,196 ¢ | 98,192 | 3,481,997
Telephone : R ‘
Station : ] ' : o : ' :
Population 668 7617 199 419 28 415 | 28%6 59,370
{-000) . ' e L :
1994 figures ‘ . L
Telephone - | 2.9 4.1 ‘4,5 .47 68 42 4.2 74 -
Lines Per ' ' ' ; : : '
100 peesons o : o : o ' _ '
Telephone 24 14 4.3 42 4.1 29 34 5.9
| Stations per : ‘ . :
1 100 persons

- Source: TOT (as uLSept 30, 1995).

4.1.8 Information Technology (IT)

Thai Govcmment has recogmzed the importance of 1T and has lmtlatcd measures lo
develop 1T within the country, especially telecommunications infrastructure. Onc of thc
major steps taken by the Government was ‘establishment “of the \Tatlona‘l Information .
"lechnology Cominiitee or NITC in March 1992 with the mandate to prepare, facnhtate

and monitor the implementation of 1T developmem plan. The committee comprises 22
members from léading public and private agencies, and is chaired by the Dépuly Prime
Minister in charge of economic and social development. With its complememéry tole to
that of the NITC, the National Electronics and Computer Technology Center
(NECTEC), a government agency under the Ministry of Scicnce, Technology and
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Environment, was appointed to be the NITC's Sccretarial.

A national IT policy was prepared with the objective to develop Thailand into a modern
regional hub in Southeast Asia for: (i) financial services; (i) manufacturing and
commerce; (i) transportation and tousism; and {iv) human resources development. In
order to achieve this objective, information superhighways and access roads for
information exchange are required, and National Information Infrastructure (NI1) is
~under rapid expansion. Thailand is in a front-line position in voice, data and TV
‘transmission. 1t has reached a high 71 per cent in digital switches, over 90 per cent in
 digital transmission, and 100 per cent for intemational telecomniunications, leapfrogging
" such countries as the uUs, UK, Australia, and Japan. Several thousand kilometers of
“optical fiber cables link major cities across the nation, complemented by two national
- satellites operating in both the C and Ku bands. The country is laying several submarine
_oplical fiber network that will link the Kingdom to the rest of the world.

‘In the WSB region, information mﬁastmcturc should be expandcd under the national IT
pohcms together with the expansion of telephone lines in urban and rural areas. The -
Science City and university campuses proposed in the WSB should be linked by IT to
facilitate access to global and regional inforniation exchange. They will serve as a center
“for_the development of regional 1T, including information network for education,
| medical s_crvicés,' agricultural marketing, tourism development, and so forth.

4.2 COn_straibts and Development Potentials
4.21 Constraints

The Thai telecommunications sector has various constraints to be addressed at the
national level. Such couslramts are gencrally applicable to the WSB region, howe\ er.
Major conslralnls are :

Cf) Ouldqtcd laws, rules, and’ r'egulation_s for leleéomniunications sfervices_
The basic laws governing the telecommunications sector are 50 years old and

. seriously restrict participation by the private sector. TOT and CAT basicatly
enjoy a natural monopoly in fixed line services which results in high telephone

*rates, and in areas where they give concessions there has been overlapping
authority and confusion, which has hindered the development of the scctor.
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(i)  Lack of an independent regulalory body. There is no independent
regulatory body monitoring the sector. Many decisions are not made through
competition or through transparent processes.

(ii) - Shortage of personnel in the sector. The demand for engineers and
technicians with a telecommunications background far surpassed the supply due
to the Jack of higher education and training institutes. Moreover, most engineers
and technicians tend to move to Bangkok in pursuit of better carcers and

- monelary rewards. Because of the outflow of talented young people, niral areas
have benefited less from the modern telecommunications technology than they
would have otherwise.

(iv)  Continued investnient in the sector is needed to sustain a long-lasting
high growth rate of 15.3 per cent in the total number of main telephone stations,
if Thailand is to reach Singapore’s telephone intensity level in-1995.

4.2.2 Potentials

Despne various constraints that the Thai telecommumcahons sector is facmg there are
potennals for further development in lh]S sector: ‘

(1)  Reform: The govemment is resolved to l:berahze the sector through the
7nnp1ementauon of a telecomnmmcal:ons master plan.. The plan calls for the

privatization of TOT and CAT, and makes it easy for new entries into the market
by the private sector. According to the telecommunications master plan, by 1999

free competition will be introduced in the tlelccommuﬁicalions sector.

(i) New technology development: Thaitand has bencfited from recent
~ developments in telecommunications technology. In many ways, it is cas'}'gfora
country like Thailand to leapfrog over industrialized nations. “Fhe fast
develapment of cellular phones isa good example. Computcr nctworkmg can
“also benefit the country substantially. '

(i)  Economic Growth: Because many new businesses are expected to move
into the WSB region, coupled by the fact that part of the region has been
designated as the nation’s fulure science/research center, the demand for.
telecommunications services will greatly increase. Liberalization of the sector

4.7



around 1999 will certainly pave the way for faster growth in the
telecommunicalions seetor.

4.3  Direction of Teleconumunications Development

'4.314 National Development Targets

'According to the Intérnational Telecommunications Union, a country with a per capita
income of US$5,000 should have three phones per 10 persans. NESDB has estimated
that by the end of 2001, the per capita income in Thailand will reach that level.
Conscquently, an additional 12 miltion lines will be needed, presenting a major challenge
10 the telecommunications sector in Thailand.

- The Thai Government has planned fo increase the ratio of telephone line capacity to
population to 10 per 100 persors by the end of 1996, which requires an increase of 5
million lines. - Under the 8th Plan, the Thai govermment plans to add 6 million Jines to -
make the ratio to 18\.5 lines per 100 persons. ‘In the meantime, the ratio between
Bangkok’s phone line capacity per 100 people and that of all other provinces is expected
to narrow from 11.3:1 to 4,8:1. '

Country Comparison

Country Telephones per | GNP per Capita
: : 100 persons " linUSsS

Singapore : 50 26,400

Taiwan 43 : 12,265

South Korea _ S 143 , 10076

Thailand o . 59 26380

Bangkok Metropolitan Area in 1996 | 50.95 .| 8600

Average Growth Rate Needed for
Thailand to Reach (1995-201)

Singapore’s level | o D 1a3par ¢ent i} 15.4 perent
Taiwan’s level - s 13.2 per cent -} 10.0 porcent
South Korea'slevel = . 13.2 per cent 8.6 per comt

Remark.*: JTU Tekephone data and GNP per capﬁa da!a.and TOT
Based on Thailand Vision 2020, the GNP per capita in Thailand is expected to be at the

same level as New Zealand by the year 2020. That means the telephone intensity would
have to be increased at a rate of about 10 per cent per annum in the next 25 years. In

4-8



terms of telephone tine capacity, based on TOT’s own projections, the total number of
telephones will grow at an annual rate of 16 per cent to the year 2001, and the ratio of
telephone line capacity per 100 persons will grow at an annual rate of 14.5 per cent to
reach 18.5 per 100 by 2001.

Between 1990 and 1994, the Thai economy increased by 8 per cent annually, and the
total number of telephone fines increased by 20.1 per cent; the demand elasticity was
2.5. If Thailand’s economy is expected to grow by 7.5 per cent per year up to the year
2011, the total number of telephone stations should grow by at least 18.75 per cent per
year.

" However, the demand and supply of telephone services should be decided by the market
mechanism as the sector embarks on its liberalization course. The targets used here are
just for comparison and reference purposes for the public and private institutions in
* telecommunications sector to create an environment conducive to rapid changcs in the
seclor. '

_Line Penetration and Per Capita GDP -
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4.3.2 WSB Development Targets

High Growth Case: Using a GNP demand elasticity for iclephones of 2.5, the total

number of telephone stations should grow at around 23 per cent for the next 16 years
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when the economy grows at 9.2 per cent per year', a growth rate that will ensure that the
GDP per capita in the WSB region will reach the nationat average. With a growth rate of
23 per cent per annum, by 2011 the number of main telephone stations per 100 persons
in Thailand will reach 81.4 per 100, or a level higher than that of the United States in
1995 (i.c., 77 phones per 100 persons).

Low Growth Case: By 2006, if the Kingdom’s lefephone intensity is to reach
Singapore’s present level and the WSB (with a low base of 3.4 telephones per 100
- persons), follows the national trend, the total number of telephone stations in the WSB

“should grow at arate of 15.3 per cent per year. But, with this growth rate, the telephone
intensity will be only at a low leve! of 29 telephones per 100 persons while GDP per
capita in the WSB region is expected to reach around US$7,300.

The high-growth case seems too demanding for the economy and the region while the
low growth case may not be able to support fast economic growth in the WSB region.
- Therefore, a medium growth case'is put forward. '

Medivm Growth Case: The moderate growth scenario shows that the economy of the
- WSB region will grow at an annual rate of 9.2 per cent. If the WSB is to reach the level
~of Singapore’s cufrent telephone intensity by 2011, an annual gro'wth rate of 19.3 per _
- centis need_ed to arrive at 50 telephones pcr 100 persen level. With this growth rate, an
- additional 1.5 million main telephone stations will be added.: (Refer to Table 9.4.6) A
- closer comparison can be made between the WSB region and BMA. In 1996, the
estimated telephone penetration rate in BMA, with its-GDP ‘per capita at around
US$8600, is SO tines per _100 person. By the year 2011; the GDP per capita in the wSsB
region will almost reach the same level as that of BMA today. With the introduction of
modern techitologies, the telecommunications sector will witness an -even faster -

develepment trend in the decades to come.

' The medium growth rate of 9.2 per cent, instead of 10.7 per ceat in the high growth case, isused here.
The demand clasticity is 2.5,
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4.4 Development Objectives and Strategies for wss
Telecommunications '

In the 8th Plan the Governmeént of Thailand stresses the importance of the following -
policies: ' '

“Implement -the pohcy of opemng up free development of teIecomnmmcatlons and
informiation technology systems in- “Thailand to correspond with the rapidly changmg
situation of technology to allow sufticient service in terms of quantity and quallty as well
as competitive rates with the consumer being given justice. ”

“De\'élop the telecommunications ‘and information lechnblogy system . in important
economic areas and in rcgiohal centers 1o link in with the national telccohlmunications
network following the policy of job creation and income distribution to open up new
opportunities and create equality in education and build up the performance of a public
information system which is opened wide and provides e_qﬁal_opporlunitiés._”

“Coordinate cooperahon bctwecn the state and private sectors m the deve!opment of the
telecommunications industry by promoting research and development and the
production of telecommunicalionis personnel, both in the quantity and quality which will
fulfill the country’s needs as well as supporling the developmcnl of the skill of
telecommunications personnel at all levels. '

“Establish an independent, flexible national mechanism to regulate and momtor -
telecommunications businesses to cnsure efliciency, good quality of service, of a
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standard conforming with technological advances as well as setting fair service charges
for users and suppliers by emphasizing the opening up of the opportunity for the private
sector to participate in investment in the development of activities in this area to its full
capability combined with the allowing of regional citizens to use modern
telecommunications systems as well as urban citizens. ”

“Amend the law related to telecommunications business 1o allow the private sector to
invest and compété freely in providing services by considering the benefits to the user in
terms of the quality and cost of service rather than the benefits given to the state by the
private seclor combined with organization for laws which facilitate the use of
~ information technology in economic and social development.”

4.41 Development Objectives

Based on the above policies ‘the major objectwes for development of the
telecommunications sector in the WSB region are defined to include the followmg

: ;(i) To support economic and sociat development in the WSB region, both
in rural and urban areas,

(i), © To provide linkages within the region and within zones, as well as with
other regions and subregions, and to facilital_e, national and internationat linkages -
in the process of globalization; ’

(i) To improve the living standards and quality of life in the region through -
~expanded telecommunications “service in the field of education, health,

agricultural, cultural preservation, and other economiic activities; and

(iv) -~ To promete local participation in decision-making process through
increased information exchange via telecommunications activities.

4.4.2 Development Strategies
To altain the objectives outlined above, it is proposed that social and economic

- development in the WSB region will be promoted using the following strategies in the
telecommunications subsector:
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4.5

(i) Since facilities for telecommunications in the WSB region are currently
limited, the number of facilities should be substantially increased to attain the
objectives enumerated above (for reference, the average number of telephones
per 100 papulation at present is 35 (demand) to 50 (supply) lines in the BMA, 43
lines in the Republic of Korea and Taiwan, and 50 in Singapore). '

iy  Telecommunications development should support' promotton of
information technology (IT) in the WSB region as basic infrastructure for social
and economic development. :

(iii) 1T should be more widely applied to education, medical_.serviceé,
agricultural services, and industrialization in the WSB fegioh as well as to-
environmental advocacy and the broad-based participation of the inhabitants in
the regional development.

: Develbpment Plan and Program

4.5.1 cAT and TOT Projects.

CAT and TOT have a range of pFOjCClS under lmplcmentatmn or for !‘uture reahzauon

Most directly relevant to the WSB region are the f‘ol!owmg

(i) Facsmule Serwce Developmcnt Pchct This 'project ~involves
- installation of facsmule switching equipmient and subscriber-end equipmient for
" 110 circuits, covering Bangkok and other cight major cities. The project is

scheduled for completion in 1996. - Although none of the cities in the WSB is
included in this project, it has been recommended to install the same service in
the Baig Saphan area.

(ii)' CAT also plans tolaya ﬁber optuc system lmkmg the Bang Saphan area

“to the BMA to boost pnvalenwestmcnl in the WSB regxon “The installation of - _ '

the system will make it possibte for large data transmission.

(i) Rural Long Distance Public Telephone Project (1992-1996). " The
project intends to install 3,500 rural long distance public telephones in every
tantbon that has no telephone service, as well as 1,000 lines in other imperiant
places. (So far 750 base stations have been installed and 318 lines are in service.)
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(iv)  Rural Long Distance Public Telephone Project {(Additional Part 1). The
project intends to install an additional 25,000 lines, 23,300 coin box lines and
1,800 attended lines.

(v)  Rural Long Distance Public Telephone Project (Muban Level) (1996-
1998). This proposal involves the installation of rural long distance public
telephones in every muban, of which there are 45,000 nationwide.

(vi)  The 800,000 Lines Project. This project is to install 800,000 more lines
by 1998 (200,000 lines in the BMA and 600,000 in provincial areas).

" (vii) One Million Lines Expansion Project. This project is to install an
additional 200,000 lines in the BMA and 800,000 lines in provincial areas.

- 4.5.2 | Propbsed Projects/Program in the WSB Region

As an integrated paﬂ of the de\}eloplilént of the WSB region, it is proposed to realize the
following projects/programs by the target year of 2011: :

1) Establishment @)f a lr:léport or a" communications center to support econonic
~ activities in the r'c_gio'n so that users will be able to ¢comniunicate more effectively with
- foreign countries without intermediate connection through the long-distance telephone
- exchange in Bangkok. Wilh l_he' expansion of fiber optic networks across the Kingdom, -
“it'may not be necessary to build a teleport in the WSB.  However, due to the high
" domestic telephone rates, it may be too expensive for information-intensive industries
like research centers to effectively use Internet and other information technologies. For
the purpose of regional development, a comparative study should be initiated to
examine, from the perspeclive regional custonjers, the economic feasibility of building a
: teleport versus using existing fiber optic lines and paying the long distance charges. The
teleport will have an international transit switching center with an initial capacity of
1,000 to 3,000 international circuits, which will provide cheap and hiéh-quality service
'_ for the enterprises and research centers ijnlthe region. - The teleport will also provide a
variely bi;o'!her services, inclludi'ng international TV confcrences; a financing network,
and database access. To'support'thes'e services, a satellite earth station is recommended
to be installed and linked by Intelsat/Asiasat. Location proposed for Free Trade Areas



(FTAs) and the Science City would be possible sites for such teleports or
communications centers.

2) Instaltation of 420,000 main telephone stations in the WSB by the year 2001, and
850,000 phone stations by 2006, and 290,000 telephone lincs by 201 1.

°3) Demonstration Agricultural Information System:  This 'system will provide -
farmers with useful information such as domestic and international agricultilral market
prices, diagnoslic.results of farm soils, and changing weather conditions. = This
information will be available through the Internet. The demonstration project will be
launched in villages or local fibraries in the model tambons selected for rural
development in the WSB region. '

4) - Demonstration Medical Treatment Information System: Taking advantage of
Internet and ISDN networks, the medical stafl'in the remote clinics can confer with their
* colleagues in major urban areas to support diagnoses, treatment, and_ rehabilitation. Tn
the meantiine, hospitals at the regional centers can receive the most updated medical
- information from Bangkok and overseas through the 1nt_crh’et_. o

5} - Tourism Information System: Several tourist spots in the WSB region should be
- equipped with a touristn information network that will provide tourism business persons
~with the most updated information on domeslic and international tourist arrivals, hotel
-~ reservations, in- bound and out- bound destinations, and so on. The tounsm communily
should be able to support this pro;ect by itself, However, some g,overnmcnt incentives
such as tax deductions f‘or investment cost may accclerate the amval of the information
age in lhas sector. '

6) - Information Highway for Education: The project, 1o launched at two levels at
selected high schools and colleges, will provide the schools and colleges with computers
+ and Internet services.  One group will be li'nked to collc'gcs and high schools in the
United States, Japan, and/or the I uropean Union to form sister schools and colleges
' through the information hlghway to facilitate (a) foreign language learning, (b) mutual .
understanding of the other side of the world, and (c) exchange of cumculum and courses
to improve educahonal quality. Another group will be linked to schools, coltcgcs and
universities in‘other ASEAN countries to further strengthen bonds and understanding
among the ASEAN peoples. The goals are similar to those for the first group. This
project is one of the IT programs to be promoted at the regional level.
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Table 9.4.1 Telephone Line Capacity and Station Developmént |

1992

Year 1930 1591 1993 1994 1995 May-96
Line capacity ’
TOT 1,684,960 1,862,269 2,166,001 2,546,681 2,583,946 2,593,963 2,601,157
TA 111,000 585,000 1,081,135 1,422,991
TT&T 364,544 705,280 978,176
Sub-total 1,634,960 1,869,269 2,166,001 2,657,081 3,533,450 4,380,378 5,002,324
Main fetephone _ _ _ _ .
TOT 1,324,522 1,553,160 1,790,029 2,184,892 2441461 2479991 2,487,408
TA 29,627 242,106 615,770 © 833,155
CTT&T : _ ' 68,209 386,233 563,714
Sub-total 1,324,522 1,553,160 1,790,029 2,214,519 2,751,776 . 3481,997 - . 3.384277
Population (NESDBY1000 56,200 56,800 57,580 58,200 58,910 59,370 59,640
Line capacity per 100 ‘ 30 13 8 4.6 6.0 .14 F 84
Maia telephone per 100 - 24 2.7 31 18 4.7 5.9 6.5
Source; TOT ‘
Line Capacity & Main Telephone Station under TOT
1950 1991 1992 1993 T1994
Line Capacity :
Metro, Tel. Area N . :
CXBar 34,574 MAST O M4ST1 0 34774 344,774
__SPC_ | TBLO | BS9.SM 100936 _1aa3gel 125507
. Totad - - 1,125,602 1,204,106 1,354,410 1,588,635 1,599,845
Prov. Tel. Area ' . ' ' |
SXBar 135730 135030 131,230 138,010, 136,110
(L iBPC__ AN SM03 680361 819436 874,991
CTotal - 559,358 - 665,163 | 811,591 957416 984,101
Metto. & Prov. Tel. Arca T o '
SXar 450303 479,604 475804 - 482,784 480,884
__nSPC_| 1204656 | 1389665 1690197 2063297 2103062
Total 1,684,960 71,869,269 2166001 2545081 2,583,946
Main Tel. Station '
Metro. Tel. Area
-X-Bar 327,136 334,623 338,480 31,947 33,337
Lo SPC_ SR80S 09672 @047 LOLIR LIS ISy
" Total © 500,941 1,044,295 1,159,227  1,383269 1,511,520
“Prov. Tel. Area ' - '
CoUXeBar o 115,556 117761 115056 - 122,652 SERIRPY
__ASFC__ 025 a9L108 . SISTE 789N 798817
Total 423,581 508,865 ~ 630,802 801,623 929,941
- Metro. & Prov. Tel. Area o ' '
-X-Bar 442,692 452,383 - 453,536 464,599 5174,46'1
- SPC 881,830 1,100,776 1,336,493 1,720,293 . 1,967.000
Total 1,324,522 1,553,160 1,790,029 2,181,892 2.341,461]




Table 9.4.2 Number of Main Telephone Stations by Type of Subsciiber

N 1990 1991 1992 1993 1994
BMA & Prov, Tel. Area
Busincss T 343,242 314406 472,605 546,571 606,750
Residence 881,061 1,023,337 1,187,499 1,487,985 1,666,949
Governnient 66,129 74,221 81,166 92,740 102,690
Public 22,284 26,085 30,999 36,730 42,119
_.Jor 11,806 __ 15111 17,560 20,866 __ _ 23,553
Total 1,324,522 1,553,160 1,790,029 2,181,892 2441461
BMA Tel. Area .
Business 219255 271,819 309,987 360,592 104,661
Residence 618,531  101,96% 774,781 - 942,127 1,020,723
© Government 41,849 45,673 17,071 50,566 53,410
Public 14,665 16,286 17,911 . 19,849 21,555
L JOT . 66N 8553 ¢ 9477 __ 10,185 M,171
Total 900,941 1044295 1159227 1,383,269 1,511,520
Prov. Tel. Area "
Business 123,987 - 142,587 162,618 186,029 202,089
Residence 262,530 321373 412,718 545858 646,226
Government © 24,280 28,548 34,295 32,174 48,680
~ Public 7,619 9,799 - 13,088 116,881 20,564
CFOT o 31866358 8083 (10681 . 12,382
 Total 423,581 508,865 -~ 630,802 801,623

Note: Included Cardphones (13eginning on May 22, 1991)

- 929,941



Table 9.4.3 Mobile Phorie Service in Thailand S
Unit : Line L

1990 1961 1992 1993 1991 1995
170 Miz 31,981 42,112 47,289 49,526 50,966 52,1
900 MHz. 36,486 95,133 205,311 371,102 654,719

e e Y e et i mm e Ehe o ok e s b mm mama e e T em me wA B Mmoo PR e B e b e e mm e o e e s e

Total 31,981 79,198 142,422 254,837 422,008 706,850




Table 9.4.4 Line Capacity & Main Telephone Station in WSB Region
Under One Million Line Expansion Project

Province " Line Capdcity  Main Tel. Station

Kanchanaburi 5,760 3,061
Ratchaburi 10,368 5,558
S. Songkhram 1,792 1,310
Petchaburi 934 7,585
P. Khirikhan - 11,136 - 3,534
Chumphon 8,704 3,408

National 123,072 386,233




Table 9.4.5 TOT Status of Telephone Lines in Study Area
As at Sept. 30,1995

Kanchanaburi Ratchaburi 8. Songkhram  Petchaburi P, Khirikhan ~ Chumphon

Ling Capacity 13,312 20,776 7,168 10,168 14,480 8912

Main Tel. Stat. 12,969 20,669 7,148 9,999 14,163 8,788
(Ling Uscd) _

Waiting Lidt 8,414 9,656 3,524 - 1,89 ©2,933 - 1,520

Available Cable 17,900 28,200 © 9,950 © 17,800 - 21,300 14,260
Pairs . _ o

Used Cable 12,785 20,732 7,151 10,315 13,838 - 8,735

Reinaining Cable 5,115 7,468 2,799 7,485 - 1,462 - 5465

Line Capacity 2,304 6,080 0 2,308 © 1,610 512
add in 92-95 . ‘ '

“Total Lines {(including no 19,072 3,144 8,560 19,512 25,616 17,616

Total Main Stations 16,030 26,227 8,458 17,584 © 17,697 12,196




Tahle 9.4.6 WSB Telecommunications Development Forecast

Growth Growth Growth 95 - GNP.GRP Elast.
1995 2001 Rate 2006 Rate 2011 Rale 201} Growth
WS Case 1 Poputation 000, 2,896 RNixs! 1.0% 3183 0.7 3312 035% 0.8% Population 08%% L0
Follow (NESDD) Per 1000 15 112 280% 161 18.4% 303 3.1% 16.7% PerCapita 1% 21
National Teend  Total telephone 73,736 1671 292% 829,730 19.3% 1,003,904 39% 17.7% Telal GRP 922% 19
WSB Case 2 Population 000, 2896 30U 1.0% 3183} 0.7% 3,312 0.38% 0.8% Popuhlion 08% 1.1
Fellow {NESDB) Pér 1000 15 185 35.1% 43 1R4% © 5 3% 20.5% PerCoapila 9.5% 21
NiEs Treod Total telephone 73,138 566,907 © 40.5% 1,362,690 19.3% 1,656,000 3.9% 21.5% Total GRP 107% 2.0
WSB Case 3° Population 046, 2,896 3070 10% 3183 0.7% 3312 08% 0.5% Population 08% 10
Hased on Past (NESDB) Per 1000 15 62 16.1% 13.2 16.1% 27? 16.1% 16.19% Per Capita 9.8‘?6 1.6
National Trend  Total telephone 73,736 191,494 17.2% 418,670 16.9% 918,519 17.0% 17.1%% Tolal GRP 1072 1.6
National Population 000, 59,401 62914 1.0% 65,470 0.B%» 67712 0.7°% 03% Fopulation 0.8% 1.0
Follow (NESDB) Per 1000 412 185 2R0% 43 18.4% S0 31% 167% Pa Capit_a 6.7 12
NIEs Trend Teotal telephone 2,479,994 11,61 3924 293% 28,152,100 19.4% 33856000 3.8% 17.9% Tolad GRP 7.6% 2.6
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Project No. TL1

1. PROJECT TITLE Telecommunications Expansion

2. LOCATIONS _ The WSB Region

3. AGENCY TOT

4. OBJECTIVES _ .Support cconomic and social dé?clopmcnt in the WSB region

through expansion of telecommunications service.
5. PHASING : Phase I, Phase IL, and Phase 111,
6. DESCRIPTION

The WSB region had a telephone intensity ratio 3.4 phones per 100 persons in 1995, lower than
the nationat average of 5.9 lines per 100 persons. If Thailand’s GNP per capita level is to reach
that of present New Zealand by the year 2020, its telephone intensity level should reach above 60
~ lings per 100 persons. Qur target for the WSB region, 50 phones per 100 persons, is Singapore’s
telephone intensity lovel in 1995, It is an ambitious target, but not impossible. In the last five -
- years Thailand has cxperienced above 20 per cent annual growth in the telecommunications
- sector. With the further liberalization of the sector and introduction of rapidly changing new

téchnologics the WSB should be able to leapfrog in the scctor and the avaitability of high-quality - |

" teleconununications scrvice will pave the way for scnencc and technology oncntcd ceconomic
development planned for the region.

To ach:e\e the abéxc goal 423,878 main telephone stations should be installed in the WSB by
2001, 846,620 siations by 2006, and 287,310 stations by 2011. Most of the tclcphone lmcs will
be mstalhd in 1hc frce tradc 201, science city, industrial eslates.

7. RI:LATION_WI.TH - A
OTHER PROJECTS ~ RD1 (Rural Development Model). :
o o UD3 (Urban Infrastracture Improvement). -~

' $.COST(APPROX) = Phase I: $20 million,

‘Phase 11: $20 million. .
Phase I}: $5 nullion.
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1. PROJECT TITLE Teleport/Communication Center Promotion

2, LOCATIONS The WSB Region

3. AGENCY TOT/CAT

4, OBJECTIVES Support cconomic and social development in the WSB region

through expausion of teleccommunications linkage.
5. PHASING - * Phase | and Phase II.
6.° DESCRIPTION

It is proposed to initiate a study of the feasibility of establishing a teleport or a communications
center to support economic activitics in the region so that users will be able to communicate more
effcctively with forcign countries without intermediate connection through the long-distance
telephone exchange in Bangkok. - With the expansion of fiber optic networks across the Kingdom,
it may not be necessary to build a tefeport. However, dug to high domestic long distance telephone
rates, it may be too expensive for information-intensive industries like rescarch centers to
" effectively use Internet and other information technologies. For the purpose of regional
dovelopment, a comparative study should be initiate to examing, from perspective of regional
consumers, the cconomics of building a teleport versus using existinig fiber optic lines and paying
the long distance change.: The teleport will have an intemational transit switching center with an
- initial capacity of 1,000 to 3,000 intcrnational circuits, which will provide cheap and high- -quality
" sorvice for the investors and citerprises in the region. The teleport will also provide a variety of
" other services, inctuding international TV conferences, a financing network, and databasc access.
To support these services, a satellite carth station is recommended to be installed and linked by
*Intelsat/Asiasat. The sites pmposui for frcc tradc arcas (FTAs) would be possible locations for
such a teleport or a commumcanons center. :

7. RELATION WITH - - -
OTHER PROJECTS -~ UD2 (Sc:cncc City and Industnal Cn))
S ID1 (Free Trade Areas).

8. COST (APPROX)) Phaso I: USS 0.5 million for feasibility study.
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Preject No. TL3

1. PROJECT TITLE Agricultural Inforimation System
2. LOCATIONS The WSB Region
3. AGENCY TOT/Private Scctor
4. OBJECTIVES (1) Supporting onc of the most important scctors in the
' \WSB region.
(2) Enhancing farmers’ ability to compete in the market
place.
5. PHASING Phase I, Phase H and Phase 11l

6. DESCRIPTION

The Demonstration Agricultural Information System will provide farmers: with uscful
information such as domestic and international agricultural market prices, diagnostic results of
farm soils, and changing weather conditions. This information will be available through the
Internel.. The demonstration project Wwill be Iaunchd in the model tambons’ sclcctcd for rural
deve topmcnt in the WSB 1 reg:on

antua!l), the pilot project w ill result in: (i) thc csnbhshmcnt of an mshtutlon to collect and
disseminate market information; (i) improvement of the marketing system theough introduction

of grading system; and (iii) improvemeént of data collection, analysis and dissemination.

" 7. RELATION WITH | .
OTHER FROJECTS = AGII (Agricultural Marketing Information)

8. COST(APPROX)  Phasc 1 US$ 0.5 million.
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Project No. TL4

1. PROJECT TITLE © Medical Information System

2. LOCATIONS The WSB Region

3. AGENCY Sclected Local Hospitals, MOPH

4. OBJECTIVES - Improving health condition in Iﬁc WSB region and facilitating

training of local health workers.
5. PHASING _ - Phasc | and Phase 11
6. DESCRIPTION

The Demonstration Medical Treatment Informalion System will take advantage of the Internct
and ISDN networks so that the medical staft in remote clinics can confer with their colicagues in
major urban areas to support diagnoses, treatment, and rehabilitation. In turn, hospitals at the
regional centers will be able to receive the most updated medical information from Bangkok and
overseas through the Internet.

7. RELATION WITH - : .
OTHER PROJECTS . PHI (Mcdical Rescarch Laboratory with Hospitat)
' - - PH3 (Emergency Mcdical Service Upgrading)
- PHS (Health Promotion Upgrading)

8. COST(APPROX.), - = Phase I: US$ 0.5 million.
o ' Phase 1i: US$ 1 million.
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Proj¢ct No. TLS

1. PROJECT TITLE Tourism loformation System

2. LOCATIONS The WSB Region

3 AGENCY TAT

4. OBJECTIVES _ {1) Stimulating tourism activities in the WSB region.

{2) Strengthening local competitiveness in the world market.
5. PHASING Phasc |
6. DESCRIPTION

Scveral tourist centers and spots in the WSB region will be equipped with a tourism information
network that will provide tourism business persons with the most updated information on
domestic and international tourist arrivals, hotel reservations, in-bound and out-bound
destinations, and so on. The tourismt community will be able to support this project by itself.
‘However, some government incentives such as tax deductions for investment cost may 'u:c,elcrate
the am\al of the informalion age in this scction. '

- 7. RELATION WITH - - '
OTHER PROJECTS . TOS (Tourism Information Scrvice Promotion)

8.COST{APPROX) Phase: USS 0.5 million.



Project No. TL6

1. PROJECT TITLE Information Highway for Education

2. LOCATIONS The WSB Region
3. AGENCY Rajabhat Institute and other colleges
4. OBJECTIVES (1) 3mproving local education level and facititate human

resources development.

~ {2) Creating mutoal understanding between young people of
Thailand and those of the rest of the world.

5. PHASING  Phasel
6. DESCRIPTION

" The project will be launched at two levels at sclocted high schools and colleges. The project will
provide the schools and colleges with computers and Internet services. One group will be linked
{o colleges and high schools in the United States, Japan, and/or the European Union to form sister

-schools and colleges through the information highway to facilitate {a) foreign langiiage leaming;

© (b) mutual undtrslandmg of the other side of the world, and (¢) cxchange of curricutum and

courses to improve ediicational quality. "Another group will be linked to schools, collcges, and

universitics in other ASEAN countrics to further slrengthcn the bonds and understanding among
the ASEAN pu:)plcs

7. RELATION WITH S '
OTHER PROJECTS ~ UD2 (Petchaburi Science City)
' o ED2 (High-technology University) -
. ED4 (Computer Availability Expansion)

g COST (APPROX.). - Phase I; US$ 0.5 million
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Chapter5 TRANSPORT

5.1  Existing Conditions, Development Constraints/Problems, and
Plans

5.1.1 Introduction

For each subsector under consideration {i.e., roads and road transport, waler (réni;po_tt,
railways, and air transport), this section reviews existing conditions, constrainls and
problems, as well as ongoing projects and plans for future development. The work was
undertaken based on an analysis of previous studies and in-depth interviews with officers of
the National Economic and Social Development Board, the Ministry of TFransport and

~~ Communications, the Department of Highways, the Harbour Department, the Departnient

of Aviation, the State Railway of Thailand, the Land Transport Department, and the Public.
Works Department, as well as with officers of the governments of the six W_estém Seaboard
(WSB) provinces.! In addition, representatives of private-sector c'oncems'}vith transpor{
“development plahs in the region (e.g., the Séhaviriya Group, the Federation of Thai
Indusiries) were interviewed. The work undertaken included, to the maximum extent
' p0551ble areview of the policies of the [‘:ghth Five-Year Plan, (i) a review of the investment .
* plan prepared for each province in the region, (iii) - analysns and review ‘of the existing
" infrastricture and plans for devclopmentf mprovement, and (iv) review of progress of
: developmem in other reglons (eg., Cemlal Easlern and Southern reglons) linked to the
" WSB. ' '

Yncluding representatives of the Public Works Depariment and the Office of Accelerated Rural
Development.
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5.1.2 Roads and Road Transport
(1)  Introduction

Read is the dominant mode for freight and passenger transport in the WSB, as it is generally
in Thailand.' :-Also, along with port investments, road projects will be the major
infrastructural investments that will shape the future development of the region.

) Network and Infrastructlure

~ The road network in the WSB (Figure 9.5.1) under the jurisdiction of the Departinent of
" Highways (DOH) has been estimated at 2,595 km, of which about 96 per cent is paved,
compared to the national average of 92 per cent. The greatest portion of paved road is found
within Samut Songkhram province, Thorburi Division of DOH (100 per cent), the lowest in
DOH's Prachuap Khirikhan Division (88.7 per cent).” The density of DOH roads in the
WSB has been estimated at 0.06 km per knf, compared to the national average of 0.10 km
per kh\z, and 0.86 km per ],0=00 ‘inhabitants, which is almost the sante as the national
- average. However, available data indicates that rural road densities in mach of the WSB are
below the national average, especially in Kanchanaburi.

Generally, the road network in the WSB serves most of the region and links most urban
centers. However, there are only indirect connections (i) betweei Bangkok and Ratchaburi,
(i) between Kanchanaburi and the other provincial capitals, (iii) between Samut Songkhram
and Ratchabur, and (w) between Samut Songkhram and Pelchabun which nggesis that the
road network is shll immiature in much of the region, rcsultmg in a concentration of traftic
along the major arteries. In some cases, however, indirect routings may be explained by
~ topographical conditions, €.g., mountairis in the western part of the region and a mangrove
swamp that intervenes between Samut Songkhram and Petchabusi. Road links between the
WSB and regions other than BMA (e.g., the Northem region, the Northeastern region,
Ranong) are indirect. Also worth noting, although there are two Asian Highway routes
traversing the region, (i} A2, a pnmary route that crosses T haitand fiom the Myanmar border'
in the north to (he Malaysian border in the south, and () Al8, a secondary route ninning
- south of Chumphon there are no s:gmﬁcant road links between the region and Myanmar.

10 1991, the l_alcsl year for which fully oomparable data ate available, road transport accounted for
90 per cent of both freight and passenger movements in the Kingdom. Data for 1994 available from the
Ministey of Transport and Coinmunications suggest that the modal share for road within the WSB was
about 96 per cent in that year.

*This division includes part of Petchaburi province.
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- Table 9.5.1 presents a detailed inventory of geometrics for roads in the WSB, as slected
from databases available at DOH.

(3) Inslitutions

‘The Departmeit of Highways, urider the Ministry of Transpori and Communications, is
responsible for the administration, planning, consiruction, and maintenance of all national
and provinéiél toads in Thailand.* Its responsibilities overlapping to some extent with those
- of DOH, the Expressway and Rapid Transit Aulhon’!y (ETA) has been concenied with the
prbvision of tolled expressways, mainly within Bangkok, but has recently proposed 772 ki
“of intercity motorways. The provinces, under the Ministry of Intertor, are generally
responsible for niral roads, assisted by other agencies of the central government, Agencies
involved include the Public Works Department, the Office of Accelerated Rural
Development, the Community Development Department, and local govemmenté, under the

_ Ministry of Interior; lhe_Royél In‘igatipﬂ Depamhent and the Agricultural Reform Oflice,

-~ under the Ministry of Agriculture and Cooperatives; and the National Security Command, |
under the Ministry of Defense. DOL's activities, however, account for the largest share of
all investment in the road subsector in Thailand, although this share has been declining in
'rccent years. ' ' B ‘

DOHisa well- orgalli"?ed well-operated agency that functions with considerable autonomy.
T he Depamncnt has 19 central administrative divisions, lS n,glonal divisions, and 85 district

- 'ofhoes The largest dcpamnent within MOTC DOI! has a staff of about §,000. DOHs
instititional competence is ‘manifested in its contmumg quest to improve maintenance
- perforinance; international transport experts generally acknowledge that Thailand's hlghway .
‘system is among the best maintained in Asia,

{4} Vehicle Fleet

~ As shown in Table 9.5.2 and in the text table below, a total of 792,097 vehicles were
registered in the WSB in 1994 (about 6.2 pe_r"c,eﬁt ‘_df lhé_naiional total), 255,329 in
Ratchaburi, 164,549 in Kanchanaburi, 129,130 in Prachuap Khirikhan, 109,784 in
Petchabun, 98,809 in Chumphon, and 34;496 in Samut Sohgkhram." Motorcycles account
* for 74 per cent of the vehicles in the region. ' |

! Data for 1994 is utilized here due to some anomalies in the 1995 data (e.g., a reported 132 per cent
increase in vans and pickups in one provinee in 1995).

5-3



Motorization rates, calculated as the number of cars and light vehicles (excluding
motorcycle-s) per 1,000 population, averaged 59 in the Western Seaboard, ranging from 42
in Prachuap Khirikhan and 43 in Chwunphon, to 75 in Ratchabuni, as shown in Table 9.5.3
and below. Growth in vehicle registrations averaged 17.8 per cent in the WSB from 1990-
94, ranging from 11.6 per cent in Kanchanaburi to 24.5 in Samut Songkhram and 25.5 per
cent in Ratchabuni, also as shown in Table 9.5.3 and below.

Vehicle Registration in the WSB (1994)

Province " Tolal No. of Moterization Rate! | Growth Rate in Nuniber
- Vehicles of Vehicles®
Kanchanaburi ’ 164,549 47 116
Ratchaburi | 2ss3e 75 25.5
Samut Songkhram 34,496 48 245
Pechabui | 19 | s 126
Prachuap Khirikhan | 129130 ) 141
Chumphon ‘ 98,809 | . 3 17.6

Note: (1) Number of cars and light vehicles (excluding motorcyeles) per 1,000 population,
(2) ' Growthin cars and light vehicles (cxcluding molorcycles).

(5): Tralfic

Table 9.5.4 presents_'dala on traftic on DOH high_Ways in the WSB in tcﬁﬁs of annual
average daily traftic (AADT) or motor vehicles per day (MVPD), while Table 9.5.5 pr,e?e'nt's

~ the same traftic data in terms of passenger car units (PCU).! Figure 9.5.2 presents the traflic -
data interms of AADT (MVPD) graphiéét_lly ona map ofthe WSB. Traffic (19924) on Route
4, the main north-south artery in the WSB, generally varies from 12,000 vehicles per day in
Chumphon to over 31,000 in Ban Pong District, Ratchabun. Traflic on Route 35, the
second most important road in the WSB, connecling Route 4 from a point just noiih of the
Ratchaburi/Petchaburi provincial border to Bangkok, is around 20,000 MVPD in the vicinity
of Samut Songkhram. Traflic volumes at ten representative locations in the WSB are listed

- on the next page. '

: 'DOH's current standards for widening (from iwo to four tancs) are stated in torms of AADT
(MVPD), but a July 1992 Asian Development Bank sponsored study recommended that thresholds for
widening be stated in PCU per day rather than AADT/MVPD sinee traflic mix and terrain, both of

“which contro! the relationship between AADT/AMVPD and PCU, can vary widely.
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Traflic Volumes at Representative Locations {1994)

Route Location MVPD | PCU
4 Kim 794845 31,436 51,4558
(Ban Pong District) '
4 Junction Cha Am - | 15139 21,709
Junction to Nong Kae _
4 | Junction Thap Sakae, 11,777 16,155
Km 364+486 (Chumphon District) - N o
35 - | Samut Songkhram-Rouie 4 (Pak Thﬂ) Km 21,546 | 36,100
| 621150 SR
an Km 116100 - Municipality of Kanchambud 18,463_ 24,2-;17
346 | Route 340 - Kni 52+112 (Ban Pong District) 11,638 21,065
3088 | Ratchaburi - Route 3093 S osser | iz
3167 | Prachuap Khirikhan - Nong Hin -] 2037 3,229
3291 | Junction Route 4 (Chedi Hat) - Rou[e 3037{Khao . 10,683 - 14,660
| Naw) . o
4098 | Pak Nam Chumphon - Hat 8i Rj - ) 1964 { - 2952

chidn-\in’de traflic growth rates regiori between 1990 and 1994 averaged 12.9 per cent in
terms of MVPD and 123 per cent in terms of PCU. However, the greatest rate of growth -
was found of three- and four-digit roads, 15.5 per cent both in terms of MVPDand PCUon
three-digit roads and 12.3 per cent in terms of PCU and 14.3 per cent in terms of MVPD on
fous-digit roads ‘Lower g,rowth rates were found on the one- and two-digit roads 10.5-
11, 4 per cent and 4.4-10.7 per cent, respecti\. ely.

Detailed road :frei'gh't origin-destination data for 1994 a’re"presémcd in Table 9.5.6, with
major movements to and from the WSB h:gh]:ghled in Figure 9.5.3; Tables 9.5.6A 10 9.5.6F
- preseit the movements by six aggregated commodnty groupings: agsricultural commodmes
~ minerals, construction materials, fertilizer and chemicals, equipment and other manufactured
articles, and miscellaneous and containers. The lmderlymg source of the tables and figures is
a province-by-province database disaggregated by 22 commodities, complled by the
- Ministry of Transport and Comnshications based on an annial (allhou gh limited) smvey by
“the Land Transport Department. '

‘ Key findings follow:

These rates are somewhat less than the region-wide rates for DOH's Centrat rcglon (15.4 per centin
1988-93}, of which the WSB forms a pait.
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() Province-to-province flows within the WSB are very small at preseat, with
the largest such annual flows only 71,170 tons, from Kanchanaburi to Samut
Songkhram. While the data may understate such flows in certain cases, the
general finding conceming the relative insignificance of intraregional flows
may be accepted as accurate.

(i) By far, the greatest flows affecting the Study Area are outllows to Bangkok
~ and vicirriiy,' with 34.5 million tons from Ratchaburi province (88 per cent
construction materials), 7.0 miftion tons from Kanehanabusi province (76 per
cent construction materials), 2.5 million tons rom Petchaburi province (71
per cent construction materals), and 14 million tohs from Samut
Songkhram province (59 per cent construction materials).

(i) In addiﬁon, flows from Kanchanaburi to the Northeastern region (2.3 million
~ tons, nearly 100 per cent agricultural products), the Northem region :(2.0
- million tons; nearly 100 per cenl'agﬁcul'lural products), and Suphan Bun

(1.2 miltion tons, 90 per cent agriculiural products) are significant.

(iv) Also significant are certain inflows front Bangkok and vici'nity, including 2.5

. million tons to Ratchaburi, 1.3 million tons to Kahchanﬁbun’; 1.2 million tons:

_to Petchaburi, and 1.1 million tons to Prachuap Khirikhan. These flows

Cinclude a mix of agncultural commodities, mmerals equrpmem and'
manufactured goods, among others.

(v) - Flows from the WSB to Ranong and the Southem region aré_inéigniﬁcanl.-
{6)  Road tvansport Industry
~‘The road passengcr transport mduslry is regulated urider the overall aupemsmn of MOTC
through its Land Transport Department (L TD). The W SB, as are all of Thailand's regions, is
“well served by mtercﬂy and rural bm systems.  Long-distance bus passenger demand has

“been increasing al 10-15 per cent per. year while train usage has been static. Major issues, at
- both the national and regional levels, relate to teaminals, regulation and route administration,

1Dc.‘i‘mccl as Bangkok, Pathum Thani, Nenthaburi, Samut Prakan, Samut Sakhon, and Nakhon
Pathom, .
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vehicle design and technology, management information, driver ‘training, safety, and
enforcement.

The road freight industry in Thailand consists mosily of owner-operators, although a few
firms have several hundred trucks, including the Government-owned Express Transport
Organization. The industry, as far as domestic transport is concerned, is essentially free of
economic regulation. The overloading of trucks is fairly commor and has implications for
road safety, maintertance, and the enforcement of traflic laws. Truck overloading, however,
is essentially limited to the major bulk commodities, which are carried on ten-wheel trucks
largely on the major trunk cotridors, such as Route 4 in the WSB.

(7) Road Safety

Road safely is a significant transport (and public health) problem in the region, with an
average of 630 fatalities per year from 1992 to 1994 according to DOH data (Table 9.5.7),
or about 5.8 per cent of the Kingdon's tota! dunng that penod Chumphon had the highest
number of road traftic fatalities in the WSB, an average of 187 per year. The rate of trafiic-
related deaths per 10,000 vchsclcs in the WSB from 1992 (o 1994, 8.8, was somewhat lower
than the ngdom -wide average dunng the period (about 12.0), but still was many times
higher than rales in developed counmes (¢.g, 1.8inJapan, 2.3 in Ausiraha)

;-(8) - Summary ol"Conslt'ainisfProblems

- Constraints/problems in the road and road trampoﬂ subsectors in the Western Scaboard
include the following: ' '

(@) the immaturily of the primary road network in 'placcs, €g, r_eﬂecied by poor
" links between Bangkok and Ratchaburi, between Kanchanaburi and the
other provincial capitals, befseen Samut Songkhram and Ratchaburi, and -
between Samut Songkhram and Petchaburi, rés'ﬁ!ting in a conceniration of

~ traflic along the major arteries; ‘

"Moreover, the numbers are belicved to be higher in Thailand because accident records are neither
accurate nor complete. Data (1995) from the public health authositics, presented in the chapter on
public health {Chapter 3) of Volume 2 on the Social Tinvironment, show higher levels of road fatalities,
with 336 in Kanchanaburi, 137 in Raichaburi, 19 in Samut Sengkhram, 178 in Petchaburi, 384 in
Prachuap Khirikhan, and 254 in Chumphon. Road accidents were the single leading cause of death in
Chumphon, the sccond-leading cause of death in Kanchanaburi, Petchaburi, and Prachuap Khirikhan,
the fifth-leading cause of death in Samut Songkbram, and the seventh-leading cause of death in
Ratchaburi.
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(i)  the need to improve sccondary and rural routes, including the provision of
feeder roads, such as between Route 4 and the Bang Saphan indusinal
complex, between the Bang Saphan industdal complex and the new
.Chumphon (Pathiu) Airport, and between Route 4 and the new Chumphon
{Pathiu} Airport;

(i)  the necd to improve road cohm‘:ctions'between the WSDB dnd regions of
Thailand other than the BMA (e.g., the Northern region, the Northeastern
region, Ranong),

(iv)  thelack of proper road links between the WSB and Myanmar;

(v)  the nced for adequate maintenance of existing facilities, to avoid expensive
road reconstruction and réhabilitalion; and

(w) othér sector isspes, such as road safety.

©) ' Dé’veldpnjent Potentials and Plans

Dgﬁeloptnc‘nt pote‘ﬁlials i:._\ II1§ road and road transpoit s'ﬂbsector# in fhe WSh'include: _
W foeder routes (o RO_L_@ 4 or.n'_lfoto'rways' that may be dc\}_'e!oped; |

(i) Dbelter connections within 'lhc WSB {e.g, improvement of secondary roads},

(i)} better links with other regions, including improvement of Route 4 and
~_development of parallel motorways {as required), such as between Ban Pong
and Cha Am, and including the development of an outer-outer orbital route
- _tb_r_BangkOk;and. : o :

o (iv) ‘a link or links with Myanmar to provide an outlet to western-situated

| countries {¢.g., through development -of a road connection befween

Kaichanaburi and a deep-sea port in Myanmar, most likely at
Tavoy/Dawei).!

= 'In this chapter otd Burmcse namics are listed along with new Myanmar nanies, separated by a slash.
Thus, for cxample Tavey is the old spelling, while Dawei is the new speiling.
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Partly in response to these development potentials and constraints summarized prcvioils!y,

there are a number of planned improvements in the road systemin the WSB and surrounding

regions. Some highlights are set out below:

®

(i)

The Final Report of the Long-Term Stratégic Study of Highvay Planning and
Investiment, completed in May 1995 by consultants to DOH, developed a new
tong-term (i.e,, 20-year) plan for expansion and improvement of the nationat
strategic highway network. Table 9.5.8A sets out project proposals in the plan
affecting the Western Seaboard from 1996 to 2011, the time horizon of the WSB
study. One motorway proposal, from Ban Pong to Cha Am (feasibility st.udy

~ completed by JICA in March 1995, now under detailed design) is included in this

time period, although others were put forward for the period from 2011 to 2016

“The remainder are primarily widening proposals, to 2-, 3-- and S-lane dual
“carriageways in various sections of Routes 4, 323, and 325, and one new

construction project (Nakhon Chaisi-Nakhon Pathom-Ratchaburi programmed for

1 2006-2011),

A number of motorway plans alfecting the study area have been prepared, in
addition to that included in the Long-Terin Strafegic Study. The most recent is

“the 1996 plan prepa"réd by Department of Highways (see Figure 9.5.4), which is
- an updated and revised version of the plan prépared in the §99049_l JICA-

assisted Toll Highway Dm'élbp)}wm Study in the Kingdom of Thailand, with the :
latest DOH plan including Ban Pong/Cha Am as a priority section, along with a

‘north-south corridor traversing the WSB (so-called Route 8), an outer-outer
~ orbital route for the extended .Bangkok Metropolitan region {Route 91}, and a
Ban Pong-Kanchanaburi motorway section (Route Si'); Table 9.5.8B 'preis.ents
“the proposed implementation schedule for this plan, which as of this wriiing is
- still awaiting Cabinet approval. Another molorway study, prepared by the

Expressway and Rapid Transit Authority of Thailand and finalized in October
1992, recommended 772 km of intercity expressway, including an ailignme'nt' to:
the south as far as Cha Am, running west of Route 4 (Fig\jre 9.5.5); the DOH and
ETA plans represent a clear dtlplical'ion of effort within the WSB. The overall .
transpori strategy, developed as part of the Bangkok Regional Structure Plan,
included development of a network of motorway standard routes, including an
initial route in the southern corridor, i, along or west of Route 4 toward
Prachuap Khirikhan,
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(iii)

)

W

DOH has a number of additional ongoing or proposed projects that aftect the WSB.
For example, with fespect to the outer-outer orbital route, DOH notes that it has
been widening Route 321 from Nakhon Pathom to Suphan Buri (from two lanesto a
two-lane dual carriageway), and that some sections from Suphan Buri north to Chai
Nat have been widened already to a two-lane dual carriageway, east of Suphan Buni,
construction has just been finished on Route 329 to Pa Mok (with further extension
to Suphan Buri planned), a nciv two-lane facility, which can be widened further if
traflic warrants. There is also a proposal for building a new road from Pa Mok, on
Route 329 east of Suphan Buri, to Plaeng Yao in Chachoengsac province.
Reparding a short-cut route belween Ratchaburi and Bangkok, an eight-month
study assessing an extension of Route 338 to a point between Ban Pong and
Ratchaburi commenced in October 1996; in addition, there is a proposed new road
project linking a point on Route 3091 noith of Samut Sakhon (Thumbaen) with
Route 325 and then perhaps later to Ratchaburi. "Also worth noting, DOH has a
secondary road under construction completing. the connection beiween Bang

- Saphan and Pathiu, by filling in the "missing link" south of Route 3411; and DOU

has been construcling a secondary road connecling Routes 4139 and 4091, between
Chumphon and Ranong. For reference purposes, Table 9.5.8C presents a '

: preiiminary‘ list of road projects affectling the WSB to be included in the Eighth

Plan, which reflects DOH's tatest lhiﬁking for the region.

Other concerned authorities-—e.gi,‘lhc Public  Works Department, the’ Royal

Irrigation Department, and the Office of Accelerated Rural Development—-also’
“have plans for smaler rural and municipal roads in the WSB.

Finally, the private scctor has put forward at least one ﬁrop’osal, that of the
Federation of Thai Industries (Kanchanabunt Branch) for the Kanchanaburi-
Tavoy/Dawei Corridor.
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5.1.3 Water Transport

(1)  Introduction

As noted, along with roads, potts will be among the major infrastructure projects that will
shape the future development of the WSB. The development of the fégion' will require at
least one major decp-sea port as well as feeder ports at strategic locations. Also, related to
{sea)ports, intand water transport along the Mae Klong River system can play a (limited) role
in the regional transport system.

()  Infrastructure

The largest port facilities in Thailand are found in Bangkok and the Easter Seaboard (Laem
- Chabang), with smaller deep-sea ports at Songkhla and Phuket it the South. Atargetof 1.0
miltion TEUs of cohtaiherized throughput al Bangkok Port has been set by the Ministry of
" Transport and Coniimunications to reduce adverse road traflic congestion impacts in

© Bangkok. The surplus from Bangkok is to go via Laem Chabang, with expansion planned to _ .

adequately serve this additional teaffic; indeed, prospects for Laem Chabang are as bright as
ever with several shipping companies oﬂ‘en'ng régular services beginning in 1996,

The most cngmﬁcant pon in the WSB is iaw Prachuap, a deep-sea port recemly dev e!opcd
by the private-sector Sahaviriya Group at Bang Saphan in Prachuap Khlnkhan provmce
~ Key features of the facmues at Prachuap Port are outlingd bneﬂy below

) | The natural watér deplli in the vicinity-—a scabed contour of -15 _m.bcfow
MSL (mean sea level) lies as close as 900 m 1o the coast line—offers the
potential for developing a deep-sea port capable of accommodating cargo

* vesséls ranging fiom 50,000 to 100,000 dwt (deadweight tons).

(i) At present, the port consists of 4 490 m long main beith 15 m below MSL
and a 245 m long secondary berth 10 m below MSL; maxirum berthing
capacity is 45,000 dwt at the main berth and 7, 000 dwt at the secondary
‘berth. - Tidat operation is required to receive \essels above 30, 000 dwl,
however. '

(i) ~ The port configuration is rather tightly spaced for large vessels mancuvering
inside the breakwater-protected basin; however, a jetly plan will allow
200,000 dwt vessels to enter.
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(iv)  Cargo handling is mainly by ship derrick cranes assisted by onshore mobile
cranes.

Other existing scaports in the Western Seaboard—including Samut Songkhram, Ban Laem
{Petchaburi), Prachuap Khirikhan, and Chumphon—are relatively insignificant at present.
These include shallow-drafl coastal ports that vary greatly in size and consist in some cases
of liltle more than wooden wharves or jetties for tanding fish and small volumes of cargo.

There are also a number of small "outports” (i.e., feeder ports) on Myantiar's Andaman Sea
“coast, including Moulmein'Mawlamyine, - Tavbnyawei, | Mergui/Myeik, and Victoria
- Point/Kawthaung,  Tavoy/Dawei, the site that has received the most attention to date with
respect to the WSB, has at present only three smalt jetties located at the southem end of
Tavoy/Dawei town on the west bank of the Tavoy/Dawei River, some 50 km upstream of
the Andaman Sea.

Finaliy, the region's water (ransport infrastnicture includes the Mae Klong River, which
connecls with the rest of the Thai waterways system via the Tha Chin and Sappasamit
© Canals. Generally, l'he'l\-‘lael(long River is navigable and barges can reach upstream as far a_é -

Ratchaburi, ' : "

(3)  Institutions

“The Hatbour Department, under the Ministry of Transport and Cdmmuni:calions, is
: _réépon’siblefbr planning,'undcn_aking and controlling mainténauce, improvement, and
'naviga'lion. in coastal poits and on inland waterways in Thailand: The 1larbour Department is
also providing general oversight as weli as dredgiﬁg and pilotage services for the new deep-
sea ports at Songkhla and Phuket, which are owned by the Treasury Department of the
Ministry of Finance and managed by a private concen under a ten-year operating agreenient.
The ports of Bangkok and the Laem Chabang are managed by the Poit Authority of
* Thailand. - _— ‘ : :
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(4)  Traflic

Traffic data for Prachuap Port, as obtained by the JICA Bang Saphan team, indicates 2.4
mitlion tons of throughput in 1995, about two-thirds of which was export traffic.” The
number of ship calls in 1995 was 366, about one per day. Most cargo was steel refated, but
focally based gencral cargo (mainly cenient) totaled perhaps as much as 500,000 tons in
1998, a significant amount considering the port's carly development stage.

A total of about 1.358 million tons of traffic was handled at the region's four smailer coastal
posts in 1993, the latest year for which comprehensive, non-preliminacy data was available
{see Table 9'.5.9).' Samut Songkhram was the busiest of the coastal seaports, with about
780,000 tons of trafiic, of which over 90 per cent consisted of pelfoleum products. The next-
busiest was Ban Laem, with about 290,000 tons of traflic, of which 64 per cent consisted of
- cement and 30 per cent of minerals. The third busiest was Chumphon, with about 250,000

tons of throughput nearly 100 per cent of which consisted of petrolevm products. The port

at Prachuap Khirikhan handled less than 40,000 tons of traflic in 1993, but according to
: prehmmary data, reg:stered a bzg increase in lraﬂlc in 1994.

Regarding infand waterway (rafﬁc, Harbour Departnient data from 1994 show thal aboit

1300,000 tons of minerals and construction goods passed through Ratchaburi province and -
about 650,000 1ons (mainly fuel) passed through Samut Songkhram province. Data
obtained from MOTC indicate c;gml‘ cantly greater quanlmes paqsmg lhrough Mae Klong
. Rwer Canals in 1994 (e.g, over 2 million tons of agncullura! products)

5 -Conslrainisﬂ’réb]ems'

Constrainis/problems in the water transpoit subsector in Thailand in general and the Western
Seaboard and vicinity in particular include the following;

() congsstion and a limit on the traflic that may use Bangkok Port, coupled
- with emergmg capacify constramts al Laem (habang {the fatter to be

- addresscd at least in the short or intermiediate term, by an ewpanston p!an)

(i) the lack of a feeder service between the WSB and the BMAJES_B regipns;



(iid)

)

W)

some constraints on expansion of Prachuap Port at Bang Saphan, a
consequence of a tightly spaced port configuration inside the breakwater-
protected basin;'

difticulties in using the shallow coastal ports in WSB and in finding suitable
new port locations in the Upper WSB; and

constraints on inland water transpoit along the Mae Klong River system,

- mainly a result of low water depth.

(6)  Development Potentials and Plans

Development poteatials in the water transport subsector in the WSB and vicinity include:

)

‘(ii)i

(i)

()

the development of a large deep-sea port, probably at Bang Saphan, to serve
general 'cargo_ traftic possibly incliding some of the transshipment traflic

' now transiling Singapore;

‘the development of a ro-ro truck ferry service between the WSB and the
‘BMA and/or ESB (probably the latter, considering congestion at the

former), in order to promote finkages and provide a cost-efficient freight

distribution system serving points overseas, the ESB, the WSB, and poinls
‘south of the WSB (c.g , Ranong, the SSB, the Lower South),? ‘

the development of feeder (i.¢;, coastal) ports at suitable locations within the

_ WSB; and

improvement of inland water transport infrastructure in the Mac Klong River
system, to éﬂ_‘tciently link the Mae Klong with Thaitand's other intand rivers

* and with major ports via the Gulf of Thailand.

"There may alse be constraints to having the private Sahaviriya Group, a major user of the port,
operate a gencral cargo port open for use by all shipping lincs.

*The water transport development strategics included in the 8th Plan include “linking infand water
transport with the southern and eastern coasts, (o promote water (ransporl as one measure 1o ease {raflic
cengestion in Bangkok and its perimeters and also (o promote water ransport as part of multi-modal

transpon.”
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Partly in response to these development potentials and consiraints sununanized previously, a

number of planned improvements in the water transport system in the Western Seaboard

have been put forward, as set out below:

03

0

(i)

' (i;')

To accominodate steel cargo and general cargo, the JICA Bang Saphan
team has put forward a possible port expansion plan to expand the berths
within the existing tightly spaced port configuration. In addition, the steel
complex is planning to construct ajetty capable of handling iron ore and coat

via 200,000 dwt-class vessels.

The Khi Dha Group, a Thai pri\}atc-sector concern, has 6bia_i1ied a license

“from the Ministry of Transport and Comniunications to construct feeder

port facilittes and operate ro-ro cargo ferry services ~connecling
Chumphon with Laem Chabang and Laem Chabang with Samut Sakhon,
thereby linking the WSB and the ESB; they were planning to commence
their "Siam Sea Link" operation in April 1997, first using Bang Saphan

* rather than Chumphon, ‘to take advantage of existing facilities at the
fornier location. ' IR

A numbcr of additional feeder port propomls have been put f'omard by local

authorities.. For examplc Samut Songkhram provincial authorities have

proposcd constriction of a general cargo port at the mouth of the Mae

- Klong River capable of receiving vessels up to S, 000 dwi.- In a competing -
+ proposal, Petchaburi authorities have put forward a plan for a feeder port at

Ban Laem

The Harbour Department ¢commenced a 1 5-month Study of the Mae Klong
and Tha Chin Rivers in June 1996, with the objective of improving the
connection between all of Thaland's na\ngable nivers and its international

' ports.
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5.1.4 Railway Transport

(1)  Introduction

While roads are of great importance in the transport system of the Westem Seaboard,

raitways could potentially play a vital role.’ Railways can move bulk toads or large numbers

of passengers over long distances more efliciently than road trausport, and with greater

energy efficiency and less severe environmental’ impacts. While the State Railway 'c_)f
';I“hailand (SRT, formerly known as Royal State Railways) is beéset with deterorating .
infrastructure and financial problems, they are seeking to move toward a inore narket-

oniented outlook to improve their ability to compete with road transport. The demand for

new rail services, both passenger and freight, is likely to remain constrained, however.

() Infrastructure and Services
~ The railway system in the Westem Seaboard consists of three lines:

() - the main Southern Line (1,144 km), which starts at Bangkok/Thonburi and
' runs westward to Nong Pla Duk junction (80 km west of Bangkok), and
then proceeds southward to Chumphon (485 km from Baf_lgkok) and the .
Southern region, arid then on to Malaysia and finally Singapore; '

@) the Nong Pla Duk-Nam Tok ‘Line (132 km), rumning westward to
~ Kanchanabuni and then across nugged. terrain; terminating at Nam Tok -
station in Amphoe Sai Yok; and :

(i) the Wong Wien Wai-Mae Klong Line (31 km plus 34 km), which connects

o ‘Thonburi (Wong Wien Yéi) and Samut Songkhram (ending on the east side
of the Mae Kloug River), is discontinuous as it breaks at the Tha Chin River
in Sémut Sakhon at a feny crossing (Mahachai), and is operated as a
separate unit since it does no'l_bo,nnect with any other SRT lines. '

Thc'Q1aality of railway infiastructure within' the Western Séaboard region may be
characterized as follows: ' o

- "This point was stressed at the Seminar in October 1996 by the Direclor of MOTC's and Transpoit
Communication Policy and Planning Burcau,
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(1)
(i1}

(ifi)

()

W

Right of way is as wide as 40-80 m, but only 14-20 mon the Mae Klong line.
The maximum axle oad on the network is 15 tons.
Studies in the mid-1980s concluded that the roadbed is generally stable, and

track maintenance and riding quality are good. However, there is more than
one rail failure (broken rail) per day (countrywide), pointing to the need fora

“farge track replacement prograrm.

A number of raitivay bridges witliin the WSB require strenglhening.

SRT's motive power and rolling stock are relatively old, with the diescl
locomotives and passenger cars averaging about 23 years of age and the
freight wagons over 30 years. The maximum speed of most wagons is 40

kph, which greatly lowers capacity and operating speeds.

'SRT's signalling and telecommunications systems are now adequate, a result

of a recent project financed by the Overseas Economic Cooperation Fund of -

~ Japan.

The quality of the railway seérvices in: the Western Seaboard region may be described as

follows:

@)

" (i)

(iii)

Speeds are relatively low, largely a consequence of the condition of the
rolling stock, the lack of track fencing, and the need to'slow or stop trains for
road traflic at grade crossings or to pass other trains on single-track sections.
As shown in Figure 9.5.6, which provides the basic technical and operational
data of relevant sections of the Southem Line, the average speed varies from
only 52 to 71 kph between Bangkok and Chumphon SRT has d:fhcu!iy
compeling mth tmck delivery tunes bccause passcnger trams are accorded
linc priority. :

Schedule retiability - is relahvely thh at least comparcd wnth other
developing coumncs :

Safety should be improved, with an average of 267 fatalities per year on the
nation’s railway system from 1990 to 1994 '
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3) Institwtions and Financial Performance

The State Railway of Thailand, a state enterprise under the Ministry of Transport and
Communications, was established as an independent legal entity under the State Railway of
Thailand Act of 1951. The formulation of policies and the supervision of the general aftairs
of SR is the responstbility of a Board of Commissioners, comprised of a chairman and four
to six members. The Government approves the borrowing of money, tanffrevisions, and the
abandonment of lines.

SRT's operations are considered well-managed and its staff competent. In terms of trattic
units' per employee, SRT ranks second among ten Asian railways reported in a recent World
- Bank tabulation and eighteenth among 78 railways reporting worldwide.

- However, SRT has been operating at a net loss for the last 20 years; financial highlights from
1986 to 1993 are set out in Table 9.5.10. Over the Jast decade, net losses have averaged

about 0.5 biflion Baht per year. Labor accounts for about 60 pér cent of the direct bpc'rati'ng
“cost of SRT, with fue! and miaterials accounting for most of the remainder. 'The poor

éo_ﬁdition of SRT's assets and the advanced age of ils'ro]ling stock resultin h'igh'maintenanCc: _

~ . cosls, equal to about half of fotal operating cost.

'SIRT s consolidated losses require subsidies of about one bitlion Baht per year for operating

‘losses and debt service.  With adequate maintenance standards, the amount of subsides
'would be 4 billion Baht per year. No line-by-line breakout is available, but is cleeir that the
biggest lossmakers arc the branch lines (c.g., the: Nong Pla Duk-Nam Tok Line and lhe
Wong Wien Wai-Mae Kiong Lme)

A recent SRT Master Plan Development S'!:.nbz prepared by the Thailand Development
Research Institute (TDRI) set out a number of useful recommendations for improving the
Railway's operations. The main recommendation was the establishment of a Public Service
“Obligation {PSOY agreement with the Govemment, which would contract for the
unproﬁlab!e services that it requires, paying compensatton to SRT for providing them.
o Addnlnonal recommendations included i increasing the size and importance of the railway's -
marketmg organization, providing compemwt. sataries for management stafl, and upgrading
the organization's personnel function

"Le., the sum of passenger-ki and ton-kim.



(9)  Traffic

An examination of the railway tratlic data available from SRT and the Ministry of Transport
and Communications (sce Tables 9.5.11A and 9.5.11B), shows the following specilically
with respect to the Westem Seaboard:

A1) Passenger railway transport is most importarit in Chumphon (1.87 mililon
passenger loadings and unloading in 1994), followed by Kanchanabri (1:.11
million), Prachuap Khirkhan (0.97 million), Ratchaburi (0.96 miflion),
Samit Songkhrain (0.48 miltion), and Petchaburi (0.38 miflion). In most
cases, Bangkok is the most significant origii/destination,' but there is also a
significant amount of int ra-WSB passenger traflic by rail as well as traflic to
other destinations. The WSB's share of total national railway passenger
traflic was 4.9 per cent in 1994, about the same as the region's share of the
Kingdom's population, '

(i) Treight transport by railway is not at present very 'signiﬁc'arit in the WSB.
The most significant provinc'cé for railway freight transport within the region
are Chumphon (127,319 tons of loading and unloading in 1994), Petchaburi

- (115,118 tons), and Ratchaburi (100,790 tons), with the other provinces
much less significant, especially Samut Songkhram, to/from which there are
no rail fre1ght movements. The most significant commoditics are “other"
_agncu!tural products and cement untoaded at Chumphon The WSB's sharc
of total railway freight traftic was 2.6 per cent m 1994, much lcss ihan the
region's share of the ngdom s population (4.9 per cenl)

©{5) | Swnnary OI‘Const|'ai|1iSfi’1‘oblc|||s

(‘onslramlsfproblems in the raillway subscctor in the Western Seaboard may be summanzcd
© as follows: '

i) relatively short tﬁp distances and low operating speeds that put the railway at :
a disadvantage relative to truck and bus transport, and liniit the railway to a
relatively small share of the total freight transport market;

! According to data presented in the High Speed Train Study, in 1989/90 15.8 per cent of the person
trips to and from Bangkok in the Souther Corridor were by rail, compared (0 49.2 per cent by bus, 33.1
per cent by car, and 1.9 per cent by air.
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{i)

(iii)

()

V)

deteriorating infrastructure and facilities, as manifested by poor track quality,
weakencd bridges, and aging rolling stock;

a single track configuration throughout the study region, which limits
capacity and operating speeds;

missing links i the regional railway network; and

SRT's poor financial condition, which {imits the enterprise's ability to invest
in needed improvements.

(6) Development Potentials and Plans

Development potentials in the raihway subsector in the WSB include:

O

RONE

l (.i.ii)

the devetopment of spur or long toop lines, e.g, to Prachuap port in Bang
Saphan;

connecting the Non'g Pla-Nam Tok Line with the Northern and Northeastem

- regions by constructing a new link between the Nong Pla -Duk—Supha'n Buri
- Line and the Northem and quiheaStel11 Lines; - S

i cohnecting the Wong Wien Yai-Mae Klong Line with the Southern Main _
- Line by cqnslhlcting a Samut Songkhram-Pak Tho link, and with other fines

': by constructinga T honburi-Bangkok link;

()

9

i)

(i

the improvement of freight l'ranspbrt, through a more modernized approach
te” intermodal transpert, and through 'aggressive.'_rc_tsponses to 'speciﬁo
opportunities {e.g., the transport of wood chips to a new paper mill in
Kanchanabui; | '

international haulage of freight, particularly if unit movements of trains were

-~ permitted across Thailand and Ma!aysia uninterrupied;

~ improved tourist train services between Bangkok and Hua HinVCha Am; and

the development of a quality intercity rail passenger system, to promote
interregional integration,
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Partly in response 1o these development potentials and constraints summarized previously,

planned short-term improvements in the cailway system in the Westem Seaboard include 25

km of double tracking in Chumphon province between Wi Sai and Khao Evan Duri an; sonie

bridge work at 10 locations on the Southern Line between Km 227 and Km 456; turnout

replacement at various locations (Nam Pla Duk, Ratchabun, Petchabusi, Cha Am, and Hua

- Hin); preparation of road crossifig barriers at over 3,000 locations along the Southera Line;

and mstallallon of two-color s:gnahng on the Souther Line between Chumphon and Thung

Song,

In the longer term, there are a number of planmed nnprovements in lhe railway system, both

- nationally and in the Westem Seaboard:

@i}

(i)

(i)

The SRT Master Plan Development Study, completed in May 1993,
prepared a 20-year investmient plan for SRT- that rcﬂeCts new directions
reoommended for the rallway Major elements of the plan include a
nationwide double tracking pro_;cct mvestment in about 10 locomonves per .

" year, continuation of the recent level of mveslmcn_t in wagons and coaches,
_ replaccmem of rail at a rate of about 3 per cent per year, and replacement of
* 30 per cent of shops and depots over 20 years. No speuﬁc programs for the
WSB or other | reglons were put forward, however. ‘ ' '

The High Speed Train Sfi’nbz completed in March 1994, was a national and
regional sirategy study, m!ended to analyzé the p0331b!e miroductlon of

-~ high-speed rail passenger services. :The Southern Corndor which passes

through the WSB, was one of the corridors assessed. Thc study concluded
that there might be an economic rationale for building high speed rail in the
Southem Corridor, but only if fares arc low; economic rates of return ranged

: from 17.3 to 18.3 per cent when the rail fare was set at only two times the
“bus fare. ' ' '

Some recent and plarmed mlemalional Sllldlea have c01151dered or may. '
consider improvements to the Southern Line, which traverses the WSB
onward to Malaysia. One is the Report on the Dewlopmen! of the Trans-
Asian Raitway in the Indochina and Asean Subregion, prepared by the
Economic and Social Commission for Asia and the Pacific (ESCAP), which
among other considerations, addresses non-physical barriers to cross-border
railway transport. Another is a proposed Association of Southeast Asian
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Nations (ASEAN) study of a high-speed railway linking Singapore,
Mataysia, and Thailand as part of the Trans-Asian Railway.

Giv)  Finally, the 1991-92 JICA-assisted Tomrisnt Development Study on Hua
Hin Cha Am Beach Area in Thailand proposed the introduction of a special
tounst train to Cha Am and Hua Hin.

5.1.5 Air Transport

(1) Introduction

Air transport can play an important role in the developmeirt of at least part of the Study Area.

For locations farthest from Bangkok (e.g, Chumphon and Prachuap Khirikhan provinces),

air services have she potential (i) to allow business and professional persons to hink wxlh
trading partners and with sources of capital and technology; (i) to facilitate lounrsm, and {iii)
" 1o open up markets for certain exports with high value/weight ratios and which can be

produced advantageomly asa consequeuce of various factors, such as climale and resouree
- avatlability. '

2) Infraslrucluré _

At presem there are two airports in the Western Seaboard serving cml avaallon and a lhil’d
anpon is to open m the first half of 1997: '

: (l) " Hua Hin Airport has a relatively short asphaltic concrete nljlxizay, 1200 m x

' 30 m, svitable only for ATR 72 class aircraft (62-seat capacity) with reduced

payloads (40 passengers).” Also, there are often turbulent crosswinds to the

funway.  Aids to navigation at Hua Bin include NDB (non-directional

. (radio) beacons), DME (distanc’é measuring equipment), PAPI (precision

approach path indicator), and runway lighting. Hua Hin Aitport is mainly

used as by the Flight Training Institute under the Ministry of Transport and

- Communication, ahhoﬁgh it also serves one ifp per day to and from
Béngkb_k. |

“There is also a military aviation facility in Prachuap Khirikhan,

' Y The existing pavement strergth of the runway at Hua Hin, PCN 10, is at best only marginally suitable for
ATR 72 class aircraft.
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(i)  The Thai Acrospace Company (TASCO) recently opened a 600+ nullion
Baht general aviation facility northwest of Ratchaburi city. The aerodrome’s
asphallic minway is 1400 m x 30 m. The privately operated facility in
Ratchaburi hopes to attract smaller general aviation aircrafl with its relatively
low aircraft parking charges, 3,000 Baht per month compared with the 600
Baht per day charge assessed in Bangkok by the Airporis Authority of
Thailand. TASCO is also planning some aviation-related manufacturing and

-~ repair activities at Ratchabiiri.

(i)  Inaddition, a 453 million Baht airport will be opening dnrin‘g the first half of
1997 at Pathiu, north of Chumphon; the master plan for the airport is set out
in Figure 9.5.7. The 2100 m x 45 m runway will be suitable for B737 class -
aircraft.

| “Although not in the WSB, it is worth noting that an airport was opened at Ranong (south
and west of Chumphion) in October 1995, with a 2,000 m x 45 m runway, iLe, suilablc for
B737 class aircraft. Daily service is now provided by Bangkok Ainways.

(3) Institutions

‘The Royal Thai Government. regulates and operates the coumtry's civil aviation system
~ through a number of aviation-retated organizations under the Ministry of Transport and

- Communications (MOTC). The Department of Aviation has the responsibility for operating
most of the country’s airports, and plays a key role in aviation safety. Other agencies -
involved in the country's civil aviation subsector include the Airpotts Authority of Thailand,
which is charged with the operation of the Bangkdk' International  Airport and three
additional international airports; Aerothai Company, which provides en roule air traflic
control and communications services within the Bangkok Flight lnformanon Region, and
~ which operates acrodrome and approach control services at three airports, the Department
of Meteorology, another MOTC deparlment which prowdes awahon “calher data; and the
Civil Aviation Board, which advises MOTC on aviation policy. -While there aré several

" organizations involved in the aviation subsector in Thailand, they tend 10 take a similar

approach to addressing ‘aviation issucs because of close in_ter’relélionshi;is among the
organizations. '
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(4)  Traflic

Generally, domestic air traflic in the Kingdom of Thaland has been increasing rapidly in
recent years. For example, the total number of passengers carried on domestic flights more
than doubled between 1990 and 1994, from 3.21 million to 7.44 million, an annual average
increase of 23.3 per cent.

~ Traflic at Hua Hin Airport, the only airport in the region that currently has scheduled
services (Bangkok Ainways since Apnil 1989), decreased to 589 aircraft movements in 1994,
down from 1,280 in 1993 and 1,274 in 1992, The total number of passengers at Hua Hin
‘Airport peaked in 1992 at 19,233, then decreased by 15.3 per cent to 16,283 in 1993, and by
31.2 per cent to 11,209 in 1994. Passengers carried as a percentage of aircrafl seating
capacity decreased from 43.7 per cent in 1990 to 34.5 per cent in 1993, The modal share of
air transport for visitors to Cha Am and Hua 1in was reported as only 0.2 per cent and 0.4
per cent, respectively, in 1991, indicating that air is not an important transport mode for the
- area. No air freight is handled at Hua Hin at present.

"(5) : ~Summary of Constraints/Problems

© The main constraint 1o devé!oping air iranspoﬁ in the Western Seaboard is mited dermand,
- because of proximity 1o Bangkok in the case of pfovint:es in the northem part of the region,

- and because of the small market area in the southem part of the region, Further, the already
' Iumted markct demand for air transport in the WSB may decrease with the development of
improved roads (e g moto:wa)s) ih the region. There are also site- specific constraints,
“suchi as at Hua Iin, where cxpansion of the runway may requlre (cxpenswc) relocation of
-Raute 4 and perhaps also SRT's Sotthermn Lme both which are very close to the end of the
nunway; or at Pathiu, where the roads to/from Route 4 and Bang Saphan require upgrading,

{6) Developnient Potentials and Plans
' De“,"clo_pm_em potentials in the civil aviation subsector in the WSB include:

{) | serving both air passenger and freight transport demand in the southem part
of the WSB, i.e., that part most remote from Bangkok;

- (i) +  increasing the size of the market acea for air transport, perhaps by improving
conununication with areas in Myanmar across the border from the WSB;
and
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(iii)  developing facilities to serve tourists.

Parily in response to these development potentials and constraints summarized previously,
the Depariment of Aviation has been constructing a new Chumphon (Pathiu) Airport, as
discussed previously. In addition, the Depariment has been conducting an in-house study of
extending the runway at Hua Hin, but because of the need to relocate the nearby road and
possibly also the railway, have preliminarily estimated project costs at more than 1 billion
Baht. Another proposal worth noting, because of its proximity to Chumphon, is the project
to improve Surat Thari Airpott, by extending the runway to 3,000 m to serve B747 class
aircraft, to expand the terminal facility, and to widen the access road to four lanes. Also
worth noting is the proposal of the Thai Goverument in 1995 to create an Air Linkages
Working Group under the Greater Mekong Subregional Transport Forum, to consider new

- air routes belween countries in the subregion, including between Thailand and Myanmar; the
Working Group's first meeting took place in August 1996 at Pattaya.

5.2 Transport Forecasts

5.2.1 Methodology and Synopsis of Findings

“This section presents an overall framework for the development of the various tran_spdrt :
subsectors based on the following: . ' o : o

(i) - broad concepts (e g, globalization and subregional cooperation) on which -
" the overall integrated regional developnient master plan was based; :

(i)  demand forecasts available from existing databases and other studies;

(i)  the spatial and socioeconomic franieworks adopted in other volumes of this
WSB study; and ' ' ' o

(iv}  broad global, national, and regional trends in the transport and related
~ sectors. S o '

The broad concepis on which basis the overall regional development master plan. was
produced, set out in the Main Volume of this Repont, include globalization (the WSB as a
center for promoting international linkages and as a crossroads of indu strial and trade belts),
subregional cooperation with Myanmar, and interregional linkages within Thailand.
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Fxisting databases and other studies considered include a wealth of materials collected from
the Ministry of Transport and Communications, the Depantllent of Highways, the Harbour
Department, the State Railway of Thailand, the Department of Aviation, the Land Transport
Depaitment, the Public Works Department, as well as from the World Bank and the Asian
Development Bank,

The socioeconomic Jramework entailed three development ‘sceharios for the region's
cconomic growth, as set out in the Macroecononiics volume; the medium-growth scenario,
the one adopted, forecast an annual average rate of economic growth of 9.4 per cent for the
WSB from 1994 to 2001, 9.2 per cent from 2002 to 2006, and 8.7 per cent from 2006 to
2011, In addition, an annual population growth rate of 1.0 per cent was forecast for the
“region from 1994 to 2011.

The spatial development frainework (summarized in the Main Volume and Volume 4 entails
the following aspects with 'fcspéct to transport: (i) a multiple access model supported by
multiple transport modes to inicet a variety of needs," (ii) upgrading of the road systemasthe =
prime mode of transport, (ii) establishinent of alternative links to Myanmar and altemative
outlets to the Andaman Sea, (iv) establishnient of sea lanes as an integral part of the
multimodal transport system, (v) rehabilitation of the railway o serve a diversity of nceds
(eg, bulk cargo transport, tourism), and (v) provision of key infrastructure in the various
- ‘miacro-zones in the WSB (e.g., for the Ratchabuii regional center, establishment of direct
road links with other provincial capﬂals and the B\dA for the Bani Pong domestic market-
oriented industrial zone, an improved linkage with the Upper Central region bypa%smg the
BMA). '

Finally, general trends taken as part of the fransport development framework include: (i) the
expansion of economic and social activities and resulting growth in transport demand, ii) the
tendency for transport demand to shift from high-vahie, fow-value commodities to higher-
value, lower-volume products; (iti) the increased importance of quality of sei‘ﬁcc, including
reliability and efficiency, which will cause transport demand to focus on time-cfficient
services such as door-to-door trucking and air freight; and (iv) rapid growth in the use of
conlainers. - '

: 'Dsffercm points or arcas in the region should be accessible from ather areas by various modes of
transpor.
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The (domestic} demand forecasts by transport subscctor, derived in the following
subsections, may be summarized as follows: '
Traffic Demaud Forecasts

Traffic Indicator Growth Pericd

“Rate (%)
Vehicular Road Trallic 1.3 1997-2001

10.2 | 2002-2006°
8.7 | 2007-2¢11
Road Freight Tonnages 11.7 . | 19972001
9.1 2002-2606
85 | 20072011
Port Traffic-Prachuap 18.0 1995-2001

: 153 2001-2006.
T 124 | 2006-2011¢
154 | 19952011
Port Traflic-Coastal Poris 210 1997-2006
15.0 2007-2011

Rail Traffic : : .
- tons (fecight) 30 1997-2011
- ton-ki (freight) C L0 1997-2011 .
- passengers _ 1.0 | 1997-2010
- passenger-km ; - | 19972011
Air Traffic . . ' .
L. passengers . 150 | 1997-2000

: : 100 2001-2011
- tons (freight) 30,0 | 1997-2001

200 ] 2002-2011

In addition, present ang future éross-bqrder demand wilh Myanmaf is }addrcssed, with the
broad c_ohclus’ton reached that the potential for such traffic is considerable. These forccasts
will provide the basic background with which to evahnalc the ‘development options and
- projects set out in the final section of this chapter. For the analysis of priority projects, .
however, it is anticipated that more detailed project-specific information iw'_ll supplement

these broad overall forecasts. ' |

5.2.2 Road Transport

{1) Vehicutar Traffic

An assessment of vehicular road traftic trends, both at the national and the regional levels,
shows the following: : : N

(i) Qverall annual national average road traflic growth rates were 11.2 per cent
from 1983 1o 1993 and 15.2 per cent from 1988 to 1993, GDP growth rates
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(it}

L (i)

(adjusted for inflation) during this period have been 8.7 per cent and 9.6 per
cent, respectively, implying an elasticity of traftic growth with respect to
GDP in the range of 1.29 to 1.58 at the national level.

As reported in Tables 9.5.4 and 9.5.5, region-wide traflic growth rates
between 1990 and 1994 averaged 12.9 per cent in terms of motor vehicles
per day (MVPD) and 23 per cent in terms of passenger car units (PCU).
GDP in the WSB, again adjusted for inflation, increased at an annual average
rate of 7.7 per cent during this period, implying an elasticity of traffic growth

“with respect to GDP in the range of 1.60 {in terms of PCU) to 1.68 (interms

of MVPD) at the regional level, somewhat higher than the elasticity at the |

* national level, but lower than the clasticities found in ceriain other countries

in the Greater Mekong Subregion (e.g., about 1.80 in Lao PDR and

Vietnam).

- As reported earlier, the greatesl rates of traflic growth withiri the WSB were

generally found on three- a_nd four-digit roads, 15.5 per cent both m terms of

'MVPD and PCU on threc-digit roads, and 14.3 per cent in terms of MVPD

and 12.3 per cent in terms of PCU per day on four-digit roads. Lower
growth rates were found on the 'one?digil road (i.¢., Route 4), 10.5 per cent
in terms of MVPD and 114 per cent in terms’ of PCU and on two-digit
roads, 4.4 per centin terms of PCU and ]0 7 per ccm in terms of 'VWPD

With varying degrees of referencc to these trends, a numbcr of sludles have preparcd traﬂlc .

f‘orccasls usually at the nauona} level

()

(i)

()

" The World Ban_k-assisted Long-Term Strategic Sty of Hignway Planning

and hvesiment forecast trallic growth rates (in vehicle-km) falling to 9.6 per
cent in 2001 and to 6.2 per cent in 2011 under its "decentralized” scenario.

Somewhat lower traﬂu, growth rales (in vehlcle tnps) were forecast by the

: lf‘90-9l JlCA—assnsted Toll Higinvay I)ewlopmen! Study, 1e., an annual
- average growih rai¢ of 8.4 per cent from 1990 to 2000 and 4.3 per cent
. between 2000 and 2010.

DOH has prepared traflic growth forecasts uniil 2011 by region and
province for seven vehicle types, with the forecast growth rates for the WSB
shown in Table 9.5.12. These vehicle- and province-specitic growth rates
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imply overall regional annual growth rates of 9.2 per cent fiom 1997 to
2001, 8.5 per cent from 2002 to 2006, and 7.2 per cent from 2007 to 2011
when weighted by vehicle composition in the 1994 traffic flow, and by total
motor vehicle registrations in the provinces in 1994 (sce Table 9.5.2); these
growth rates are broadly comparable 1o the national growth rates forecast in
the other twe studies {particularly the World Bank-assisted one), but tend to
be lower than expecled from fecent tratlic trends, or by forecasts based on
applying past elasticities of trafic growth with respect to GDP to the GDP
i growth rates forecast in this study. '

I light of the above, the road traflic growth rates for the WSB Study region that have been
forecast by DOH, increased by 20 per cent (e.g., from 10.0 per cent to 12.0 per cent) to
account for the greater regional development induced by the WSB pragram, have been taken
as the basic traflic growth rates in this study (see Table 9.5.13). This forecast implies overall :
annual growth rates of 11.1 per cent from 1997 to 2001, 10.2 per cent from 2002 to 2000,
and 8.7 per cent from 2007 to 2011 (when weighted by 1994 v'ehicle composition and r_r‘lotork
vehicle registration data), and implies elasticities With respect to GDP growth of 1.18 from
© 1997 10 2001, 1.11 from 2002 to 2006, and 0.96 from 2007 to 2011, which are significantly
" lower than the range of observed elasticities in the 'past years, indicating that the forecast
. growth rates, while seemingly high, may be considered reasonable '(inde:ed tonseNalive) :
' particularly in view of the strategic development of the WSB through 1nterreg|0na1 hnkagcs
' enwsaged in the present eludy

Forecasts of traftic groxwth rates'by roa& type are shown in Table 9.5.14 and siimmarizfed
‘below. Traftic growth rates on three- dlgll roads ha\e been assumed to be three percentage
points h1gher than the regional average (they were 46 percentage points higher in terms of
MVPD and 3.2 percentage poinits higher in terms of PCU), while traftic on four-digit roads
have been assumed to be equal to the regional average (from 1990 to 1994 they were 0.5
percéntage points higher in terms of MVPD, although equal in tenus of PCU). - Trafiic
growth rates on the rcgion's one one-digit road {i.¢, Route 4) have been assumed to be one
percentage point less than the regional av crage (they were 3.3 per cent lower m terms of
MVPD and 0.9 percentage points lower in terms of PCU) while traffic on lhe reglons lwo
two-digit roads have been assumed to be five pcrcen!age pomts less than’ thc rcgronat
“average (they were 3.1 percentage points lower in tenms of MVPD but 7.9 percentage points
lower in tenms of PCU),

147 per cent car and faki, 3 per cont Fight bus, 3 per cent heavy bus, 32 per cent light truck, § per cont
medium tnuck, 18 per cent heavy truck, and 2 per ceil motoreyvele,
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\VSB Roag Traflic Growth Rates

| Province | 19972001 | 20022006 | 20072011
Kanchanabun 114 10.4 88
Ratchaburi : 11.6 10.6 39
Samut Songkﬁram ' 119 10.9 9.0
Petchaburi n2 | 104 8.9
Prachuap Khirikhan 10.7 99 8.5 -
Chumphon _ 10.3 9.6 83

Total 1.1 - 102 8.7

) Road Freight Tonnages

‘Data on'_ growth rates in road freight tonnages over any significant period of time are only
available for the country as a whole and are considerably less refiable than for vehicular -
traffic. For example, daia from MOTC's Transport Management Infornation System
Subquon indicate a 5.7 per cent annual growth rate in road freight tonnages from 1990to
1994, wnh annual growth rates varying from 1.8 per cent for agncuilural commodities to
14.5 per cent for equipment and other manufactured articles. However, the World Bank-
assisted Long-Term Strategic Study of Higlway Planing and lnvestment reported an
- annual growth rate in road frcighi tonnages of 16.4 per cent from 1993 to 1996, ranging
© fiom' 1:1‘3:péf cent for agricultwél commoditics to 17.4 per cent for general cargo; this
World Bank study also forecast annval growth rates in road fréight tonnages of 15.1 per cent
from 1993 to 1996, 12.2 per cent from 2001 to 2006, and 9.9 per cent from 2006 to 2011.

* Considering the wide variation in data on road freight tonnages, the present WSB study has
forecast future road freight tonnages equal to 10.7 per cent in 1997 to 2001, 9.1 per cent
from 2002 to 2006, and 8.5 per cent from 2007 to 2011 (e, in the range of growth forecast

" for heavy trucks for the reg:on se¢ Table 9.5.13). Based on available data from MOTC and

the World Bank sludy, this overall annual growth rate has been disaggregated by commodlly
_lype as prcsenled in Table 9.5.15.
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5.2.3 Water Transport Demand

Generally, port traflic has been expanding rapidly in Thailand, by about 16-17 per cent per
annum between 1986 and 1993, with the relationship between the rate of growth of pont
throughput and GDP nearly constant in the periog (sce Figure 9.5.8); this trend reflects the
double-digit growth in port traftic in most Asian developing economies. 1lowever, recently
- poit traftic growth in Bangkok has been constrained by congestion and Government policy,
with traflic now moving to other ports, mainly Laem Chabang on the Eastern Seaboard, for
which the Port Authority of Thailand has (very conservatively) forecast an annual ilraﬂic
growlh of about 12 per cent between 1995 and 2001, '

Within the WSB, forecasts prepared by the JICA-assisted Feasibility Stidy on Banig Saphan
Industrial Estate show the potential for substantial traffic growth rates at the new Prachuap
Port, i.e, 18.0 per cent between 1995 and 2001, 15.3 per cent between 2001 and 2006, and
12.4 per cent between 2006 and 2011, or about 15.4 per cent per anrium between 1995 and
. 2011. The coltective year-on-year growth rate (1993 compared to 1992) for thc smaller
coastal ports in the WSB was 22 3 per cent, with the growlh rate aboul 30 per cenl for |
Samut Songkhram ' :

The presenl sludy has assumed lhe following as a first proposmon rcgardmg porl traftic
demand growth rates:

@ - contmued rapld growth in the ngdoms seaborne trade, consrstent with
~ recent lrends and in view of the mo\ement toward globahzahon and
' 'subreglonal ooopcrahrm - o '

i)y for Bang Saphan, the same rates as assumed in the ongoing Jl(‘A industrial
estate study, and ' '

(i) -ac0|1li:1iralio:1 of past annual growth rates for coastal pofté to 2006, falling
to 15 per cent until the end of the study pen‘_bd (i.e,2011). .

“These broad assumptlons may be revised slightly durmg the conr:,e of more dctatled
assessments of specific projects, however.



5.2.4 Railway Transport Demand

Traltic growth in Thailand's raitway subsector has been low compared with other transport
subsectors. From 1985 to 1994, rail freight traftic increased at an average annual rate of 3.9
per cent in tons and 1.6 per cent in fon-km; however, from 1990 to 1993, rail freight
transport decreased by 2.7 per cent per cent in tons and 3.9 per cenl in ton-km, before
recovering slightly in 1994, From 1987 to 1993, rail passenger traflic decreased by 0.7 per
cent in terms of passengers and by 3.7 per cent in terms of passenger-km, with particularly
sharp declines in some recent years. However, the SRT Master Development Plan Study
outlines a strategy for the Railway to maintain is share of future traflic growth in fiture
years. In view of this stratégy and the proposed industrial development program in the
- present regional planning study, rail freight traftic on existing lines in the WSB has broadly
been assumed to increase by 3.0 per cent per year intons and 1.0 p'er cent per year in ton-km,

while passenger traflic has been assumed to increase by 1.0 per cent in terms of passengers
- and remain constant in terms of passetxgcr-knm,' reflecting the likelihood of shorter average
rip distances in the future. Once again, these are broad assumptions that should be .

reevaluated when asséssing specific projects.

6.2.5 Air Transport Demand

~Generally, domestic air traftic in the Kingdom of Thailand has been increasing rapidly in
recent years. For example, the total n'umbér ofpaqschgers carricd on domestic ﬂ:i,ghts‘ more
‘thai doubled between 1990 and 1994, from 3.21 million to 7.44 million, an annual average
: 'mcrease of 23.3 per cent. Also, lhe total tonnagc of’ domeslic f‘re:ght hauled by aar almost
} lnplcd during the same four-year period,  increasing from 13,670 to 38, 474, an annual
average increase of 42.5 per cent.

But as noted previously, traflic at Hua Hin Airpori, the only airport in the region that
currently has scheduled services {Bangkok Ainways since- -Apnl 1989) decreased lo 589
aircraft movenicnts in 1994, down from 1,280 in 1993 and 1,274 i in 1992. Also, the total
number of pa‘asengcrs at Hua Hin Alrport pcaked in 1992 at 19,233, then decreased by 153
pcr cent 10.16,283 in ]993 and by 31.2 per cent to 11 209 in 1994. '

The Airport S)xv!wn Master Pkin‘Smaj; fore'c;ist grth rates in passenger raflic of 8.0-8.1
per cent annually at Level 2 airpoits (the lowesi considered) from 1995 to 2010, although
“this is likely to be a gross underestimate in view of recent traflic trends and the movenent
toward globalization and subregional cooperation; annual air teaflic growth rates of 15 per
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cent untit 2000 and 10 per cent thereafter, as adopted for Thaitand by the Astan
Developmeht Bank's Greater Mekong Subregional Transport Sector Study, appear more
accurate. The Airport System Master Plan Study forecast growth rales in domestic i reight
traflic at Level 2 airports of 4.8 per cent per year untit 2016, but this too seems to be a gross
underestimate, particularly considering the potential demand for perishable and high-value
air freight; in this study, nationat annual growth rates in air freight have conservatively been
assunied to be 30 per cent until 2001 and the 20 per cent untit 2011,

With respect to specific airports, Hua Hin is unlikely to attain traffic growth rates much
greater than zero without extension of the runway. Traffic at the new Chuniphon (Pathiu)
Airport is likely to follow that of Ranong, where Bangkok Airways recently increased flights
from three (o seven times per week, with trafiic at Chumphon (Pathiu) likely to be further
enhanced by development of industrial estates at Bang Saphan and Pathiu; data on air traflic
generation rates of industrial estates in Thailand is unavailable, however. For reference.
purposes, data on mode split by air freight for exports by commodity type in Thailand is set
out in Table 9.5.16; however, as Thailand's economy movés more tow‘ard the production
| - and export of liigher-va!ue,_ lower-volume pﬁroduéts, this mode split (2.0 per centin tonnagé
. terms and 25.8 per cent in terms of monetary value in 1994) is likely to increase.

5.2.6 Cross-Border Transport Demand -

Demand for transport between Théifand and Myanmar has been sporadic, as borders open
and close, but has remained at r;:lzjtivelj' low levels. Customs Department data' for 1993 and
1994 (the latest available) indicale that cross-border lran's'poﬁ demand bclweéxi_Thailand and -
Myanmar was {i) about 150,000 tons per year at Ranong, 61 per cent exports (miainly forest -
products) and 39 per cent impoits (inainly cement); and (ii) about 40,000 tons per year each
“at Mae Sot in Tak province, just north of Kanchanaburi, and al Mae Sai in Chiang Rai
province. However, the recorded trade reported greatly understates actual trade (i.c,
recorded plus unrecorded trade),? and more importantly greatly understates the potehtim
‘trade belween the two countries’ as a result “of com‘paralivc: advaulageé and

'Other sources present somewhat different data. For e\amplc data from the Hnrbour Depattment
show that the two ports in Ranong province {Kraburi and Ranong) had a total 6f 911,771 tons of i nnporls
~ and 59,595 tons of exports in 1994 .

*The Asian Development Bank has (conservatively) estimated that unrecorded trade in the Greater
Mckong Subregion acceunts for 50 per cent or more of total trade (i.c. , unrecorded trade equals 100 per
cent of more of recorded trade).  Other estimates of the ratio of uurccordud 10 recorded trade in the
subregion are much higher, however (¢.g., unrecorded timber cxpoits from Cambodia’in 1993 were
cslimated af 960,000 tons compared to only 90,000 tons of recorded exports).
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oomplementaﬁties,' which are likely to become increasingly important after Myanimar joins
the Association of Southeast Asian Nations (ASEAN). In this context, a proposed Thai-
Myanmar Industrial Complex at Tavoy/Dawei is important, with a preliminary study
finding that it could generate 5-10 million tons per year of port traflic, the largest portion
representing industrial materials or products coming from Thailand's Upper WSB and
the Bangkok Metropolitan Region.

In addition to the Thailand-Myanmar cross-border trade (and - domestic traflic in the
corridors),” potential traflic in the cortidor includes "global" trade, particularly to western-
* situated countries.  Table 9.5.17 presents data on the proportion of value of Thailand's
foreign trade attnbutable to western-situated countries in 1988 to 1994. One finding is that
~19.1 per cent of the value of Thailand's trade in 1994 was with western-situated countries;
- 19.1 per cent of the tonnage of Thailand's sea trade in 1994 (60.56 million tons) was equal to
" 11.57 million tons, suggesting the possibility of substantial cross-border traftic between
Thailand and Myanmar if a suitable deep-sea port could be constructed on Myanmar's
Audaman Sea coast, particularly if it were a free port.  Indeed, prospects for growth with
westem-silualedcounties_ are deemed excellent between now and 2011, consider, for

© example, that in 1995 Thai investors were reporiedly ranked third in foreign investment in

India {after the United States and Israel) compared to their ranking of 13th in 1991,

In summary, whilc"ahy' forecast  of future cro_ss-border' trailic would be highly
speculative, the potential of such traffic in the fulure is considerable. The preliminary
study forecast port demand of thie order of 7.0-13.0 million tons pér yf::{f,3 with ost of
this demand involving cross-border traflic of industrial goods or 'p:r'oducts from the
‘Upper WSB and Bangkok; as'sumihg 80 per cent of this tonnage moves on the new
cross-border road, and assuming 8.4 tons per truck (consistent with current loads in
Thailand ‘and Myanmar, including some empty or reduced-load backhauls), the

'For reference purposes, recorded two-w Ay {rade bolween Thailand and Cambodia increased by a
factor of 16.8 between 1991 and 1992 (from 59,026 téns to 991,964 tons), atime when prior constrainis
on trade were cased subsmnualh {data from Ministey of Transport and Communications).

“Notc hm\(:\ er, Ehat the. rclah\cl) tow population density in the corridors between Thailand and
Mydnmar may mean that domestic traflic will be relatively light, at least in the foresecable future.
Consider, for example, that the population of the TenasserinvTanintharyi Division of Myanmar was
only 1.187 miltion in 1994, Growth rates in domicstic traflic tnay be substaniial, however; asindicated

"+ ina previous section, growth rates in road traffic in Kanchanaburi province (reflecting sociocconomic

factors), for example, are forecast to be 11.4 per cent from 1997 1o 2001, 10.4 pcr cent from 2002 to
2006, and 8.8 per cent from 2007 to 2011,

*In’addition to the 5.0-10.0 million tons of throughput estimated for the Tavoy/Dawei Industriat
Complex and the 1.0 million tens cstimated for teaffic diversion from the existing Bangkok Pon, 1.0-
- 2.0 million tons of throughput is estimated to be locally generated in Myanmar's Tanintharyi Division.
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eslimated port tonnage implies daily truck trafiic on the cross-border road of 1,820 to
3,392 per day. However, in order to achieve maximum cross-border ftraffic,
construction of any proposed cross-border links between Thailand and Myanmar (i.e,,
the hardware) should be accompanied by measures to address the non-physical barriers
that currently impede the free movement of goods and persons across borders in the
Greater Mekong Subregion (i.e., the sofiware). '

5.3  Transport Development Plan

5.3.1 Strategies

Transport is a derived demand and the development of transport must be viewed as an
integral part of a region’s development, with transport proposals formulated to meet the
‘demand for passenger and goods transport as efficiently as possible. At the same time,
‘Gertain transport facilities, especially roads and ports, can be expected to play a key role in
“shaping a region's development.: Therefore, the transport slrgitegiés identified below involve
“both demand-serving and demand-leading’ elements, with the owraf;ching s!r&!e‘g)" 1o

p.'omofe !mlrages between subregions, between reglons and - between sectors. Specaﬁc
| strategxes include the following; '

' (i) - Reducing total distribution costs: Reduced distﬁbutidn costs will make T hailand's
' - exports cheaper and niofe competitive on world markets, while also assisting in the
o s!umrlanon of regional development by reducmg the costs of bnnbmg in inputs for

" =pr0ducl1011 as well as reducing transport cosls for movmg out the final pmduu _
* Totat distribution costs include not only transport tarifls pald 1o operalora., but
“include other factors such as teansport fite, reliability, and probability of loss and
“damage. Tn many instances distribution costs other than strictly transport costs are
of greatest importance and can be determining faclors driving modal and route

choice. ' ' '

: (ii) Moaximizing route choice for ieqfona! erporh and fnports: If transport users have
the choice of only one route, ﬂcﬂublhty in negollalmg freight rates becomes timited.

" The situation usually results in a hjgher level of transport costs and a reduced quality
of services compared with a more competitive transport environment. Such route
choice shouid be available both for imports and exporis and for domestic shipments.
between the Westem Seaboard region and other regions in Thailand. |



(i)  fncreasing accessibility within the region: There are presently many subareas within
the WSB that are poorly served by the exisling transport network, Increased
accessibility will serve to expand the scope of regional producers and strengthen

- GDP growth potential. This strategy involves addressing communication needs
through provision of finkages belween and among urban centers, provinces, and
regions as well as the improvement of rural transport to increase the access of rural
communities to the services provided in wrban arcas and allow their effective

© participation in economic development.

(iv)  Assisting development projecis in other sectors and subsectors: Intersectoral
- synergiesflinkages are important in any reglonal development master plan. One such
synergy/linkage is transport infrastructure serving the needs of other sectors (e.g,,
industry, agriculture), which in turn justifies the development of the transport
infrastructure. Other Complemehlarilies occur within the transport sector itself, e.g.,

with the construction or improvement of a road and a linked port.!

(v)  Promoting the re giona{ s,mfiol development plan This last strategy enﬁphasizcs the
' demand-feading aspect of transport in regional development. The proposed spatial
framework for regional spatial development put forward in the Main Volume and
summarized above, is based on a multiple access model in which spatial development

is supported by multiple transport modes to meet a varlety of needs by promoung
hnkages between rpgrons and subrcglons S

_Thirty_;'eight projects are put fon_vard in the next section to achieve these stralegies. It should

be noted, however, application of these strategics in many cases requires tradeofts if optimal
overall bcncﬁis are to be achieved (cg, l_}étwecn accésﬁibilily and eliciency in terms of
costs). ' ' ' '

§.3.2 Development Options

~ With reference to the strategies set out in the previous seétion, and based on {i) in-depth
' 'discu'saio:ns wilh the Vaﬁous concented ‘nﬁniétries departments, and agencies (including
\‘I:SDB) (i1) exploratmy discussions with representatives of the private sector, (iii) a review -
of prévious sludtcs (e.£., the Sahaviriva Group, the Federation of Thai Industries), and (iv)

' 1C‘n.?mpclilion between and among modes, €.2., when road and rail arein the samie corridor, must also
be considered, although often ¢ach hauls differcat types of freight as appropriate to the mode.
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the Study Team's own assessments, a long list of 38 transport scctor projects has been

formulated for the Western Seaboard, as shown in Tables 9.5.18 and 9.5. 19.! The former

table presents projects by subscctor (¢.g., road, water transport), and within subsectors, by

geographic impact (e.g., intraregional, interregional, subsegional); the latter presents projects
by area of geographic impact, and within areas of geographic impact, by subsector. An

effort was made to keep the leigth of the list manageable, with simall projects in certain

cases, combined into larger projects. (e.g, secondary/fecder road: improvements).

Nevertheless, the list is intended as a long rather than a short list of projects, with certain

projects only feasible in the long run or perhaps not feasible at all (e.g, Project AT2,
- Expansion of Hua Hin Airport; RW3, Samut Songkhram-Pak Tho Link). :

- Figure 9.5.9 sets out the locations of all iransport projects. Table 9.5. 20 summarizes the
major land, water, and air corridors proposed for transport development by geographic
impact (i.e., interregional, subregional/global) implied by these projects, while Figures 9.5.10

- and 9.5.11 present maps of these comdors, showing the intesregional and global/subregnonal

- corridors separately.

The following section presents summaries of lhe proposed projects, while the final section
assesses project priorities’  Additional defails on specific projects are presented in the
. Project Profiles annexed to this Section as Appendix I; more detailed profiles have been
prepared for selected of the highest priority projects as presented in Appendix 11

“The einphasis here on projects, sometimes duscnbcd as "lhe cuiting cdgu of dev clopmcul " prov ichs
a systenatic approach to analyzing options for developinent of the regional transport sector, and permits
the readet Lo casily focus on subsectors and geographic arcas of interest.

*Sin¢e the priodity of a corridor is a function of very specific supply/demand characteristics of the
modes in the corridor, & more microscopic {i.c., project-based) appreach was adopted in assiguing
prioritics. The results are also more useful as they relate to specific investments that the Royal Thai
Government may underiake to improve the transport system of the WSB, not only in terus of
intereegional and subregionaliglobal aspects, but also in terms of vitally important iotrarcgional
clements as wetl.

5-37



	CHAPTER3 ENERGY AND POWERSECTOR
	APPENDIXI To CHAPTER 3 PROFILES OF PROPOSED PROJECTS/PROGRAMS
	EP1 Cooking Stove Dissemination
	EP2 Energy Substitution (Ceramic/Lime)
	EP3 Demand Side Management
	EP4 Partially Insulated Cable Promotion
	EP5 Kra River Hydropower Project Reference Tenasserim Hydropower Project


	CHAPTER 4 TELECOMMUNICATIONS
	4.1 THAT TELECOMMUNICATIONS
	4.1.1 Overview
	4.1.2 Recent Development Under TOT
	4.1.3 Mobile Telephone and Other Services
	4.1.4 Telecommunications Master Plan
	4.1.5 Rural Telecommunications
	4.1.6 Projects and Services by TOT and CAT
	4.1.7 The WSH Region
	4.1.8 Information Technology (IT)

	4.2 CONSIRAINIS AND DEVELOPMENT AND DEVELOPMENT POTENIIALS
	4.2.1 Constraints
	4.2.2 Potentials

	4.3 DIRECTION OF TELECOMMUNICATIONS DEVELPOMENT
	4.3.1 National Development Targets
	4.3.2 WSB Development Targets

	4.4 DEVELPOMENT OBJECTIVES AND STRAT EGIES FOR WSB TELECOMMUNICATIONS
	4.4.1 Development Objectives
	4.4.2 Development Strategies

	4.5 DEVELOPMENT PLAN AND PROGRAM
	4.5.1 CAT and TOT Projects
	4.5.2 Proposed Projects' Program in the WSH Region

	APPENDIX I To CHAPTER 4 PROFILES OF PROPOSED PROJECTS/PROGRAMS
	TL1 Telecommunications Expansion
	TL2 Teleport/Communication Center Promotion
	TL3 Agricultural Information System
	TL4 Medical Information System
	TL5 Tourism Information System
	TL6 Information Highway for Education


	CHAPTER 5 TRANSPORT
	5.1 EXISTING CONDITIONS, DEVELOPMENT CONSTRMNTS/PROBLEMS, AND PLANS
	5.1.1 Introduction
	5.1.2 Roads and Road Transport
	5.1.3 Water Transport
	5.1.4 Railway Transport
	5.1.5 Air Transport

	5.2 TRANSPORT FORECASTS
	5.2.1 Methodology and Synopsis of Findings
	5.2.2 Road Transport
	5.2.3 Water Transport Demand
	5.2.4 Railway Transport Demand
	5.2.5 Air Transport Demand
	5.2.6 Cross-Border Transport Demand

	5.3 TRANSPORT DEVELOPMENT PLAN
	5.3.1 Strategies
	5.3.2 Development Options





