'Possible Optional Measures for Compensation and Livelihood Support

f Optxon A
Compensat:on (l.md house;, standmg crops)

Option B
Priority given for employment in the construcnon
- wmk of BSIE R

. _ Optlon C
" Priority gwen f01 skill tlammg opportunmes

deél’Re's’idents t6 be Relocated

"~ Option D - : : :
' Job counse!lmg gwen by authorltles concemed :

9.3 - Monitoring Plan
1.) . Monitoring of Air-Pollution-
My '. LOc_ationand Number of Monitoring Stations

A monitoring station must be able to grasp: the Tevel of air poliution and the
pattern of “its changes . over “the entire area its covers,  Its covering range must be
“determined in the hght of meteoxolog;cal condltlons, topograph:cal featules “and the
_‘dlsmbuuon of pol!ution sources in the area Upon determmmg the location .of
- momtoung St’lthﬂS in arcas crowded with pollutmn sources, such as mdusmal zones, it

' s conmdexed that one momtormg st'mon should covex .an; a:ea of about 3 kmi in radivs.

And 4 broader area of about St 10 km in radius should be covered for residential and-
“other fess: pol!uted meas in’ genclal “The: followmg ffxctms must be cons:deled in
selectmgthe locatlon of a momtormg statlon '

The statlon rnust be loc:'ued m a dcnscly polluted area zmd m the alea that ‘
_ 1eplesents the chal acteustlcazr pollution pattern '



-+ Additional st'mons must be set on the periphery of the area to monitor the
amount of pol!utants commg into the arca from the nei ghbormg provmce

- The monitoring station must be ananged taking fuiule land utlhzat:on plans
© into consxderatxon

- "-T_hi_’:"mahi'toﬁng' station must be 'a‘rr"anged in a proper manner to effectively
cvaluatethe air pollution control _rneéléiu1'es being planned.

(2) Measuremenﬂtems

Genelally, for. the purpose of 1nvesugat1ng pollutlcn caused by 1ndustual
:'j_actlvmes, the main items’ to be monitored are SO,,, NO and TSP Other partlcuhr_ :
-;pollutants {such ‘as hydroczubons, HCL. €O, cte.) will be added occasionally, as
necessary.The major amflcmlsouiees of each pollutantale piesented in Appendix F.

(3) Structure and Instru'ments'df MonitoringStations :

The mtegrated air pollution momtm mg station must be equlpped with following
fmalyzezs and 1nstruments SO,,, NO _CO hydlocaibon and oxidant analy?els high
and low-volume air sampiels and mcte(nologlcal instruments to monitor wind ve1001ty,
wind dnection atmospheuctempel ature, solar 1ad1alion mtensxty, ete. '

A part of an ex1slmg building is often atilized as a fixed station. A ﬁxed station
is usually unmanned, and should preferably be made of ferro- conmete mstead of wood
for fue—plevennon In case of a- plef'lbncated bulldlng, the use: of heat msul'mng
© materials and an air condmomng system is essential and wmdows shoild be made as

small as possible. ' '

) Monitoijing_of Water'PcSl}utidn

) - Momtormg Statlons :
~ Water pollution monitoring stations should be' msta]led in the Bang Saphan arca
i the same’ manner as the. momto; mg stations for- air pollutlon Wastewatels genelated
“in chtones will be dlscharged into rivers aftel treated and have an effect on thie: 1ece1vmg
“environment. . Therefore, water quallty should be momtored f01 both'the effluent water -
and the'xeeewmg envnonment ‘Monitoring of: efﬂuent water thls means m factmy :
samphng, should be undertaken both before and after the wastewate1 treatment process.
Measurement items and frequency diffe1 dependmg on the chamctemstlcs of ‘the water.
'thty between effluent W‘ltCIS and the recemng envnonment Genelal measulement
~items and fre_quency.langes are _rnentloned_below. S



2y Mcasummem ltem and 'Fl"é'quency o
- Primary pollutants generated from the process or sitc.

B Heavy metals’ or chlorinated hydroc_:arbons which are known to bio-
“accumulate.
- Nufrients '(:01npo'unds of phosphorus or nitrogen) .
Monitoring of effluent _wﬁtérs should be carried out continuously, daily, ‘monthly
" and spotadically according fo necessity. However, it is not necessary.to monitor the
water quality of the 1ece1vmg environment as f1equent1y as in- factm y monitoring because
of its long tlme aver age mﬂuence ' '
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10. EVALUATION OF DEVELOPMENT OF THE BANG SAPHAN
INDUSTRIAL ESTATE '

10.1  Method of Evaluation

The_pr’oject evaluation has been carried in t{vo.éteps in which: the first step deals
with the cconomic viability and. the setond deals with the financial viability. The
-economic viability of an infrastructure pro;ect is aimed at detenm mng whether the prOJect_
is consistent with the Tegional objective of . mdusmdhm‘uon of the Bang Saphdn Area

The econom_lc viability is measured in terms of the _eco_nomxc mt_emal.rate_of return (E]RR). '

On the other hand the fmaneml wablhty of a pro_lect is almed at detcrminmg how

the project can be implemented frorm the wewpomt of an infrastructure developer

| ' The financial viabilily of a p_roject ean be detenﬁ_ined:by either or both of the
following approaches: '

a. "All capltal" approach which Iooks at the discounted retumq to. all real
“investment flows for the project as a whole, Irrespecu veof whether these come

from equity or loans. "Ihls is expressed in terms of "Retum on Investment"- :
(ROI). ‘ ‘

b. '_'.Equi_ty capital" approach which looks at the prozpon"e'nt‘s _equi ty contributions '_
as the investment such that loan proceeds are trea'ted'.as inflows while loan
repayments are treated as outflows. ~ This is exprcsséd-'in:ieﬁns'df "Return on |
Equity" (ROE). ' '

In this study, the financial viability of the project is evaluated principaly by the
"equity capilal” approach because the decision- makers - have 1o d_e_cide'whether debt
financing could be secured for the project in due '(':onsidexa'tion of 'wdilability' of debt
finance and amount of its fund. ~ The inflows-and outﬂowg to be used for the rcspectlve

analysis are shown in Table 10.1 (refer to Append1x G for de&uls)
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102 . Economic Viability
10.2.1 ‘Methed of econoniic anulysis '

The econoimic analy31s of the industrial estate development is to be made in térms
of EIRR, where the mdustnal output {productlon) to be generated by the potential
industries located in' the Industrial Estate is regarded as main benefits of the Project.
EIRR is determ.med as 4 discount rate that- equahzes the present value of the streams of
costs and benefits over the project life (30 years), where the effect of the industrial estate
development is evaluated in terms of valué-added generated by the potential industries in
‘the Industrial Estate. | |

1022 Pre-_conditions and aSSumptilons

The pre—cond1t10ns and assumptlons in relatlon to the industrial productlon are
_ summarized as below ' )

_ Value-added to be Generated by. Potentia] Industries

2001 20060 .. 2011

No. ofe.mpioyeés3 o 2400 o 6000 11900
' Value-added peremployee 2,340 S 3p%0 2870
(1,000 Bah) RS e
© Value-added (million Baht) . 5600 - 18700 . 34,200 .

_ The value of "capltal investment per. employee” for the capltalnmtenswe mdu';tnes
rep1esented by petrochemlcal and steel manufacturing, is 1.6 million’ Baht/employee for
- the base case and 4.0 inillion Baht/employee for the sensitivity andlys1s

1023 Fconomic analysis

Fhe pmject is econormcally evaluated in terms of the: economic mtemal l"ite of
return (EIRR) ona cashflow ba51s under the followmg pre -conditions;

f Inp__t
(+) Construcnon coqt for B'mg Saphan VE (m 1996 prlce) 2 770 n111110n Baht
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(+) Cost for External Infrastructure! - _ 11,590 million Baht

(+) Capital investment by potential industries in I/E 28,610 millidn_Baht
(+) Working capital (30% of capital investment) a 8,358(3 million Baht' |
Output : S o
‘ (+) Industrial value-added from I/E factory lots ' 2,874 thousand Baht
R - | ' : per'err‘lp‘loj/ee per year
(+) Value-added from Utilities ~ - 12% of the acqulred cost

per year
'10..24 Results of e_co‘nolmicanalysisli o

- For'the base case, the cost of ﬂ]é ‘external infrastmctufe is totally charged to the
capital cost of ‘the industriat estate dévelo’pment EIRR has - been calculated at 51%.
This may be"tod"much'conservative Therefore, the cost of the ‘external infrastiucture
attributable “to’ the Indusmal Estate dcvclopmcnt is " eslimated at 3,270 mxlllon Baht,
corresponding roughly to 30%_0f_ the total cost of 11;575 million Baht. EIRR has ‘been
calculated at 6'8%'f0_r the sensitivity analysis. The result of economic analyéis is
summarized in Table 10:2. ' ' ' o

The- reason of this high economic return is that the fabricated metal and machincry
industries with refatively high value added are planned to establish instead of the low
productivity. of farm and bush land..” From the economic viewpoint, it could: be said that
the project is significantly viable under such 4 condition that the environment for flows: of
- foreign direct investment into this region is properly arranged on the Govcmmenl initiative
'by aggresswe Capital formation for economic/social infrastructure deveiopment around the -
Bang Saphan area and the itroduction.of the concept of "Free Trade Area" (FTA) and
: prospectlve category of industry is established in line with’ thlS plan

Cost of External Infraslructure R
The cost for development of the external mfrasu uctire is esnmated as fnllows :

1. Port facilities © 6,100 _million Baht -
2. - Water supply facilities @ _ 3,260 - ‘million Baht
3. " Road : ‘Access road, Interchange 1,170 . million Baht
4. - Power facilities - Transmission line 290, ‘million Baht
.5, 'Telecommumcauon T S ) 20 "milllon Baht
6. Haz"n'dous waste trcalmeni o ' 750 ..imllhon Baht' o

(1,590 : ml_lhon_Baht'
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103 Financial Viability
© 103.1 ~ Method of financial analysis

“The I mdncml evaluation is made lrom two aspects, one for assessing the project as
wholly financed from the developers own {und’ (no debt fmanemg) and the other for
‘assessing  the prOJecl from the investor's viewpoint where the' return on equity 1s

“highlighted, incorporating debt, interest, repayment, ele..

The former-is evaluated in terms of "Return on: Investment” (ROT) based on the
“cashflow streams ‘of revenues and expenses/costs. The lalier is evaluated in ‘terms of
“"Return:on Bquity" (ROE), that is, the profitability of the equity capital.

1032 Preconditions and assumptions

1. Land Valuation

Itis dSSUI‘ﬂCd that the iransactxon relalcd ) ihe transf(,r of land right takes
o plaee when the J/V is established. - At the time of ‘land: transfer ‘the cash-
=correspondmg o the. agreed amounl of the tand coneemed is to be pald by the

: J/V to the prwate land holder '

, The land aequijsition cost for which the J/V is res;ﬁonsible ,18 estimated at
© 400,000 - 600,000 Baht/rai on average, or 10 - 15 US$/m’.

- The land valﬁeé_ie estimated at 10 US$/_rl12-for the base case.

2. Conslruction co_St for the'ilnfrastrue'lure?in the industfial estate. and the éxternal

infrastructure

The 'eost for the 'infr'astfuct:urc“ inclusive of lahd'reclamatlon road -and

_dlamage water supply ‘gystem; wa.ste water “treatment . facility, and power

dlqmbutmn line w1thm the industrial estate is to be botne by the J/V.

[n addmon to the mfraalructure Conslructlon in the 1nduslr1dl estate. for

wh1eh the J/V is responmble the external mfrasttucture conslrucnon for which
the publlc bector is Icspons1ble will ‘be also a prérequisite to the developmenl
Cof the _Bang Saphan_lndustrial Estaie. The external mfrasu ucture w111 be ldken
- cate of 'by:'the.'go'\’efhnie'rltrégeneies _cor_lcemed._ ' '
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3. Construction Schedule

“The- industrial estate with a total area of 3,750 rat, equal to 600 ha is
scheduled to be developed in three stages as follows:

‘Development area (rai)  Consiruction period’

Sage 1 - 680 rai (108 ha) 1999 2000
Stage 2 © 1260rai (202ha) 2001 -2003 -
Stage 3  18107ai (290 ha) 2004 - 2006 -

Total . 3,750 rai (600 ha)

4. Lot sales to investors.

The sale- priéé'of factory- lots s the most influential factor which affects -
“the fmancnl viability of the project and fully depends on the: present situation -
andfuture plan of infrastructure such as -port, powcr water supplymg fac;hly,
elc., market conditions, dnd markelablhty of the J/V.

- The_lol sale schedule_is forecast as follows:

. . T “(in ha)
“Lotsale - 2000 2001 2002 2003" 2004 2005 2006 2007 2008. 2009 2010 Total
Phasel 10 20 15 7 S o .52
Phase 117 _ .20 30 .30 30 30, 9. 149
Phase 11l L o 20 30, 45 40 40 39 214
Landsold = .10 20 -35 37 .30 50 - 60 -S4 40 40 39 415

Cumulative - 10 . 30" 65 102 132 ©-182- 242 296 336 376 415
land gold : S : - C .

The salc price estimated at- 50 uUs $f’m2 for example equa] to 2.0 mllllon
Bahtiral in 2000, is assumed to be inflated at-5.0% per annum unu] 2010 and
“stagnant [hereaf ter.- ‘ :

5. Disbursement schedule
- The disbm"scment schedule of the lotal éost"ir’icluding'eslzibﬁéﬁment
-co'st “land cost, and pnce ‘contingencies: csumated at 3% for the forei gn

currency portlon and 5% for thc local Lurrency portlon IS as ioliows

18-



S : _ _ (1,000 USS)
1996 1997 1998 © 1999 - 2000 2001 2002 2003 2004 - 2005 © 2006 2007

Construction . 817 g47 7,140 22,533 6738 18040 21,000 2,184 8337 32,391 33,93!
Cost X ’ .
- Establish- . 500
] ment Cost : _
Land value ' 12,300 18,700 29,000
(10US$mD) Co

Total1,000US$) © BI7 © 847 19,940 22,533 25438 18040 21,000 31,184 8337 32391 33931
GnilionBah) 0 20.4 - 2L2 4985 5633 6360 4815 8250 7796 2084 . 8008 8483

- 10.3.3 Capital:contr_ibution of 'thé_privat_e sector and IEAT

The cap;tal structure in the initial stage iocusmg on: Phase 1 is assumcd to be
" composed of 30% equity capital and 70-% debt finance as shown in Figure 10.1. The
interest rate is assumed to be %. '

The s’ubsequcnt Phdse 2 & Phase 3 developmem is suppo.scd to be"i:mplei!nented
‘under such-a condition that the pno_;ect cost be raiscd by debt fmance and mternai fund

retained from iot sales ‘without addltlonal eqully capltal

‘1. Ratio of equity ' Lo =3‘0%"0{ the project cost for Phase 1
o c ' T (81623,000 US$) '

2. Capital contribution (Provisional). _

Private sector 1 80% of the equity (6,898,000 US$)
CIEAT . 20% of the equ'ny (1",725,000 US$)
3. The bal ance-of the pr()ject cost-and the above equity amount shall be funded by
| the' JIV Company through debt financing from the f{inancial market and/or

L through mtemal funds refained from lot qales '

1034 Resul_t of the viability analysis .

‘ROI and ROE arce esti mated at 13, 6 % and 16, 4 %. respeclively " The results of

f1mn(,1al analySls are qummarmed in Tab!e 10 3 for major parameter'; such as sale pnce .

The schedule of borrowmg, repayment dnd debl oulslandmg (end of ycar) for the
'Base Case is shown in Flgme 10 2. ' ' S
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o .A"'s'ensiti-vity analysis is made in addition as showi below and summarized in Table
104, showing the appropriate lot sale price under the condition of ‘an adequate ROE.

Lot Sale: P.rice

C L _ US$!m2 . Baht/rai

1) - Land price of 600,000 Baht/rai: 56 22million

'2) Land pnce of 200,000 Bahllral | 44 - 18 million
3) . VAT is imposed (in the case the B S

. ploposcd coricept "FTA" is not adopted) '51 2.0 ni_illi(.)'n'

'4) 10% decrease in construction cost: 47 19 million

5). 'Combindtibn of 2) and 4): : 41 1.6 mil_libn
104 Evaluation of the Pr'oject

The vmb!llty of the. PrOJectdepends on the lot sale prlce val uation of the land, and
construction cost. An appropnalc tatc of return on’ mvestment (ROI) can be compared'
with the opportumty cost, rangmg from 10% to 15% in Thailand.

An appropriate‘ rate'of return on cquity capitzﬂ (ROE) has ‘to. be determined in
'c,ompdm.on ‘with the ‘cost of capital, or "cut-off rate” sel up by the mdmduai 1nvcsto:s
The appropriate rate of return on equity capllal could range from 14% to 17%

Ihe aale price oI 50 US$/m? appears - to be compeu tive in compamon with the lot
sale price prevazlmg in the Eastern Scaboard and other Asxcm countnes as shown i m Table
10.5.

" The .pmjec’t could be su’ff.icicnt.l'y vi'a‘b]e in terms of ROI and'also viablé in terms of
'ROE at the sale price of 50 USfii/m2 in the case that the fand s valued at less than 10 _
US$/n12 '

~ The project could be suffi mlently wable from thc economic wewpm nt, Judgi ng f rom
the fact that the calcu]ated EIRR is hlgher than the oppoxtumty cost say 10 - 15% n-
'Thanldnd '

It should be noted that to make the prq]ect econmmcally and fman(:iaily vuble o
“direct mvestment not hmlted lo Forelgn Direct Inveqtment (FDI) 1s v1tal to the success of
the project as well ‘as to the mduslnal development ar ound the Bang Saphan area Sty that.'
respecl the Thai Government is ‘advised to show a strong w11|1ngness to attract forel gn"
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investment by financially supporting the inf rastructure development in the Bang Saphan
area, especially showing a positive attitude in the development of water resources for

industrial water supply.

ECoricurrt:ntly, alower land price of the industrial cs_taie site shall be applied by the
private enterprises which will jointly develop the Bang Saphan industrial estate, and the
construction cost and operation & maintenance cost-of the estate shall be minimized in

consideration of the locational ;dis;advantages of the'Bang Saphan industrial estate.

-



11. RECOMMENDATIONS

The Bang Saphan industrial estate is one of the determmmg pmjects Wthh are the

key for the successful development of the Bang Saphan aréa. Th1s study alms 10 clanfy the

feambihty of the development of the Bang Saphan industrial estate and leads’ to the results

and recommendatlons summan7ed below

1) - - The develdpment of the Bang Saphan arca, where the Bang Saphan industrial cstate is |

ptanned as the core project, is envisaged for the following four reasons:

(D

(2)

3)

)

The Western Scaboard, which s’ expeetod o be contributive to- the
decentralization of the over-populated ‘capital area and prospeetive to form the
corridor “toffrom Myanmar-: and Southwest Asia under the perspeetlve of ‘the

‘new ‘era of open trade -policy and expans1on of Baht €Conomic arca, shdll be
_'developed urgently. -~ For the development of the Western - Seab_oard,
- suceessful development of the Bang Saphan area, one'of the key projeets in the
~ Westem Seaboard-development, is indiis,p'ensa.ble.

The industrial structure. of '-Thalland, _-eharaeleﬁzed by the processing and

~ assembling industry and consumer goods industry at preseat, is starting to .

- transform into a structure of integrited indusiry by the introduction of upper

streamn material 'industry. * In the Bang Saphan area, the iron/steel industry has

already started operation and an iron-related industrial complex is ‘foresceable

by means ol'_'n_pgracling and expan'ding the iron/steel industfy— and establishing

downsfream indus’try-as well as supporling and relevant industries in ‘the Bang
Saphan industrial estate. . :

" The shallow shoreline in-the Gulf of Thailand is unsuitable for constrnctio'n:of

a clecp sea pcnt which is requlred for the material based heavy mdustry | Bang .
Saphdn as well as. Map Tha Phut and Laem Chabang is one of the: precious

_ loeauons suitable for construction”of a deep sea port in T hailand. - This

nnportant and so called “finite port resource” should be eff ecnvely utilized by' -
expanding: the port f acilitics and developmg industrial stlV!ElGS in the hmtelland :
of the port. ' ' |

Since Thai 'cc_onomy 'i'n'clu'ding industries is'mki'ng.ol'f itis 'recinired to set ip a |
new eon'cept' for Free Trade The regime of Free 'Ixade ‘Area” (FTA) is
recommended 1o be mtrodueed to cope with the reeent situations sueh as the
ehange in domestle economy and mtemat}onal movements of AFTA and WTO k
The objecnves of FTA reeommended by the Sludy Team are not oniy 0
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contribute to export: promotion by. aﬂractlng foreign direct investment but also
to strengthen competitiveness of the domestic mduqtnes through the expansxon

of trade. Bang Saphan is the right place to adopt FI"A for trial. -

2) The Bang Saphan mdustrlal estale will be viable on both economic and financial -

points of view, if the followmg condanons are satisfied:

_ "(1)

@

. development cosl should be reduced The Bang Saphan indusirial eetate

External infrastructure’ concerning water supply, electric supply, transportation

_ 'and tele'communi(:ation*s fn:ndamental for the industrial activities, should be
' developed and managed on the pubhc sector initiative. As for the water
'supply facﬂmes “especially, the ‘Tha Sae -dam planned by R/D should  be

reahzed urgently and a water eonveyance plpelme of apprommalely 70 km from

"the Tha Sae dam to the Bang Saphan area IS to be developed by the pubhc
seclor for. 1nst<1nce IEAT.

Conveyed water will be distributed not only to the industrial estate but also o

- the iron/steel industry as well as to the new town and port area after purification.
Accordinig to TEAT; 'the: Government' has decided to’ conduct the feasibllity
 study of external infrastructure involving water and _'eleetri'eity supply facilities,
which should be carried out as an urgent pfoject.

liis recommended that the Bang Saphan area mcluswe of the Bang Saplnn
-mdustual eetdle be d081gnated as a free trade arca. Advantages of such a
E demgnatlon are as follows -

N Givmg strong mcennves for promotmg of investment in' the’ ‘Bang Saphan

- mdustual ¢state whlch is dlsadvantageoue due toils remote’ loeanon from
Bangkok

- "-'Enhancement of wablhty of ihe Bang Saphan mdustnal estate pr0j€c[ by the

apph(:'mon ol' tax reductlon and exemption in addition to the ordinary,
' mcen{Wes o

To strenglhen compentlveness of the Bang Saphan mdustnal estale the

» -pro;ect is’ proven 10 be- viable bothi economlcally and financially under the
'eondmon of app fication of the lot. sale price: of 50 US$lm “however, the sale

o s‘pr1ee Qhould be low enough o attract the compemors Land vaUISltlon cost, '

E --:'-for mswnee eould be mmlmlzed by the endeavor of the J/V Company for Bang
' _'Saph'm mdus*triai estate development ‘
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_3)

"Although the development of ‘the: Bang Saphan industrial estate shall ptmmpally be
initiated by the private sector, the public sector which will undertake the development _

of external infrastructure, sha]l part1c1pate in the industrial estate project to collaborate

‘and integrate it w1th the Western Seaboard development

(1) Under thls context, a Boatd of Development and Management of Bang Saphan
' Free Trade Area shall be set up with the parttc;patton of relevant governmental
bodies and representanves from the prtvate sector.- Under the Board, a Free

: Trade Area Cmporatton and several J/V compames shall be establlshed to take
'charge of the development of the mdustnal estate, external mfrastructure and
urban development The mdusnlal estate J/V Company w1ll be fonned by _
.IEAT and the private’ sector. - As f01 the extemal 1nfrastructure it is

* recommended that IEAT parttctpates in JN compames to keep the mtegranon '
'among the plOJects

-(2). The development fund. for the. 1ndustr1a] estate will'be. rmsed ftom the "equity

‘participation from the prlvate and publtc sector as well as ﬁom loans from the -
financial market. - On the other hand, some external infrastructure prOJects of
which return is expeéted  to be low and in a long. term, wﬂl require
‘governmental resources. .

'. Soft ODA loans will be Contrlbunve to the proeurement of governmental budget '
- for the stable accomphshment of the prOJect

Due cons:deratlon should be paid to the envnonmental conselvatlon to cope Wllh the

- envnronmental impact -eventually caused by the development of the Bang Saphan -
industrial estate. '

~ Judging: from the extent - of ‘air pollution and watet:contamnlation.by':'lndust'rial
- activities, it is anticipated that the environmental degradation will be little compared to

the environmental- standard. Therefore, ~ the' résult of - pI‘OJﬁCthD together with’ the :

' monltormg method to be taken shall be mformed and explamed to be res;dents of

Bang Saphan

. -As for the relocanon of residents lmng in-the proposed mdustnal estate site, a pnvate: '
‘company for industrial estate development will be in charge However TEAT, which S
Cisa part1c1pant to the 1ndustrtal estate company, is 1ecommended fo ass1st the puvate: .

company for’ smooth negottauon espe01ally for the relocatton of educanona.l and
sociat fa01ht1es : : : .

Envlronmental Impact Assessment deﬂned by the law shall be made in advance of the

' 1mplemcntanon of the mdustnal estate refemng to the 1esult of thlS report

Clis






Tables_






Table 1.1 Participants in the Study

(1/2)
(Steering Committec Members)
1.~ Mrs. Anchalee CHAVANICH Deputy Governor; IEAT, Commiittee Chairwoman
2. Mr. Chavalit CHOKRATANACHAL ~ Chief Engineer, IEAT
3. Mr. Mana SATTAYATEVA (Alt)  Director, NESDB
4. Mr Sombat NIRANRA] 3 Dept. of Town and Country Planning

5. Mr. Krisda PIAQMPONGSANT (Alt.) ‘Dept: of Technical and Econoric’ Cooperation

(DTEC)
; _6.. ‘Mr. Piyavute Na PADALUNG _ Min'istry of Industry
7. Mr Soloézl:\iGAMWONGWAN B .Board of Investment ('1.301)
8. Mr Sonthi VANNASAENG - Director; .Environmcntél'l Impacvaé:iimtion
- " Division |
9. Ml Danirong I__(RUE.PIBOO_NKUL o Office of'Environmentﬂ Policy and Planning
10, Mr. Somkiat PRATAMWONG . Engincer, RID o
1. ‘Mr. Chusak GAYWEE _ B Chief of South.Planning, DOH
12, Mr. Viraj Ho - CHAR.OEN _ N Manégcr of Electric Administration Area 1
5 ;(_SOLIfll)
13 Mr. Vachira SUNTRACHAI o Assistant Managcr, Electric Administration Area |

" (South), PEA

14, Mr. Deja SAKOLABHAP Director, Regional Irrigation Office 10
' ‘ _ ' : “(Kanchanaburi) '
15. Mr. Dhana -KIJ_ONGNA_RONG' : - Thai Industrial Estate Association

16, Mrs. Tasance SUCHARITWONGSANONT Director, Policy and Planning Division, IEAT
17. Mrs. Kasemsri HOMCHEAN -~ Director, Environméntal'ajnd'Safe.ty' Control _
' o ' ce ' 'D_ivision_, IEAT '
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3,

i

2,

10.

.-

Mr.

Mr.

M.

Table 1.1

(Counterparts)
1. Chref Counterpqrt Ms. Pornpen VORASIHA
2. Counterpart |

Counterpart

. (Study Téam Membcré)_ ‘_-
Mr:

H. KOIZUMI

1. ASAKURA

. S. AOKI
. N. IWASE

. T. TANAKA -
. N. FUIITA

LS. YOSHIMURA

K OK.UBO'.

Y OYAMA

5. SATO :

. Charnpon PO'ONPIPA'FL:JU.N .
.KdDQBETAFJ |

M. IZAWA

S. ISODA

'Palticipants in the Strjdy

Ms. Ttpayarut HANSUEBSAI

@)

?olicy and Planning Di\r IEAT

Project Management Div IEAT

Mr Knangsak LERT VUTHINUNT Permlssmn DIV IEAT

Teqm Ledder/ Industrral Estate Plfmner

Sub-Leader lLand Use Planner lIb Managemem ‘

o Planner

Industrlal- Location Plann'er '

Iron"and Steel Industry Expert

Demand Survey / Ana]ysrs Expert (Iron & Steel

o Industly)

Demand Survey /Analysm Expert (Export .

' -P:omohon Industry)
: | Regional /Urban Planner
‘ .Port' / Transportation -Plén’ner
| Water Supply /Dmmage Engmeer

. Envrronmental Conservanon Planner .-

Natural _Environ’men’t- Expert :

. Social Environment Expert . -
 Power/ Telecommunication ‘Engineer

‘Fi'rlancia:l /Social Analysis Expert
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¥ Growth Ratc Current Pnce

Source Monthly Bullelm Sep 1995 Bank of Thalland

27 :

- Table 2.1 Top 10 Export Industrles by Export Value and by Growth
Top 19 Export Industries by Export Value: _
. ) ‘Million Baht - Share to Total (%) -
_ : o : 1990 1994 . 1990 1994
Manufactured Products - "440,395| '922.791] : - 100.00 100.00
1000} Textile Products 84,4720 133.469|. 1918 . 1446
1200| Machinery & Mechanicat Apphance 45431 118,020{ 1032} 12.79
'1400| Electrical Apparatus 32,785 102,438 7.44 11.10
- 1600/ Electrical Appliance 32,523 88,124 738 . 955
1300/| Precious Stones &Jewellery 34.858| 44,684 7.92 -4.34
. 1500| Footwear 20,213| - 39,258 459 425
1900 Pla_stlo Products. . - 9116] 30,351 207 329
~1700| Base Metal Products 11,859 24,718 2.69 2,68
3300| Vehicle Parts & Accessories 3,720; 19,979 0.85 2.17
© 2000| Canned Fish -~ 15,7421 19810] 357 - 215
© "COMODITIES : L : .
1010} Garments 65,798 - 100,580 14.94 10907
1210 Computer & Pavts - 38671] 92,059 8.78 - 9.98
11410 Integrated Circuits & Pdrts . 21580 45308 490} 4.91
V1211| - PaitsComputer) © 29,532 38847\ 671 4.21
1640 | Television 6,489 22,195 47l aqn|
_Top 10 Exporl Industnes by Growth. 1990- 1994
: “Million Baht Share to Total (%) :
. - | 1990 1994 1990 1994 | 94/90%
Manufacturcd Products 440,395 - 922791 100.00 100.00 2031
" 2600| Cements - - _ w47 2,831} 0.0 0.31) . 178.59
“35001 Optical Appliance & Instruments 1,565 11,054 0.36 120 63.02
'3100( Transformers, Generator, & Motors | .- 2,997| . 16,163 0.68 175 5239
- 3300| Vehicle Parts &Accessoraes 3729 19979b . 085 - 217 5214
1900| Plastic Products “9116|  30:351] - 2.07 329 - 35.08
1400|. Electrical Apparatus '32785| 102,438) - 7.44] - 1L10] . 32.95|
3900| Sport Requisities . - 2,583 7 7,508] . . 059 0.81 30.57
* 3600] Cheniical Prodiicis 2.146| . 5827 . 049 0.63| 2837
1600/ Electrical Apphance 732,523|. . 88,124]°  7.38 1955 . 283
- 3700 -LeatherProducts B ' .,2,19'9 - 5738 050 062} 271
- COMODITIES . L
~3320| Motor Cycle Parts 659 6,353 015 0.69| . = 76.21
L1610+ ArrCond:tiomng 1,955 13,492 0.44 146 62.08
- 3310 jPassengerCars&Par!s : CLs06| 9961 . 0.34 +'1.08 6037}
1620 |. Reﬁ:gemfors&Eqmpment 1,370 528 031 0570 .- 4023
1130\ Brassieres - 2| Eia| o 09| 034| 0 39.63
: ]1'540 - Television 489 2219s| . 14z| a4i| 3599
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' ‘_Table 4.1 Selecnon of Industrial Categoncs for the Bang Saphan Industnai Estate (1/3)

Food Manufacture G\ oup

Meat Producits

Dairy Products

Miscellaneous Livestock Pmducts

Canned seafood and seaweed

Miscellaneous seafood products

A\|Soy sauce "syoyu” and ediblé amino acids :
. {Glucase, starch syrup and high-fructose corn syrup
| Wheat flour milling '
Vegetable oil and fats

- {Edible oif and fats .

B Noodle, macaroni and spaghetti

Comipound fertilizers

eYoYeYeYoYel
&

O
i 2000

oXe!

" Textile, Manufacture Group

®| |Spinning mills and cotton - .

| | Twisting yarns, except bulky yarns -
-1 - Fabric niills,woven cotton and spuin ravon

Pe_!r"o'_lwm and Coal Group

Ni 1lrogenous and phosphauc fertlluers

' Inorgamc pigments

Compressed and liqueficd gases” :

A Basu: pctrochemlcals incloding derivatives produced from an
' mtogralcd process :
AlAliphatic mturmed;ates, mcludmg Alaphauc solvent
- |Methane derivatives

Eenne_ntauon industry

A Medical material prepaations

Lubr:calmg o:ls :

| Greases

20000 OO -

Yo lieYeYollkeYoYe Yol
ogooooooe_qooo

| Tire and tubes for automobiles
- Mechamcai rubbier producls
| Rubbier sheets

Regi(‘)'nal resotirces based indusirial category
: Pori—orlented industrial category
Policy- orlcntcd mdustnal category

Di@é_

Industrial ¢ategory selected_ from demand survey



‘Table 4.1 ‘Qeiectlon of Industrial Categones i Bang Saphan Industrial Estate @)

Wnoden _and Furniture Gioup

O OOr

“|Flooring mills
Sawing and planning - mills,n.e.c.

© Particle board

A |Wooden furniture, except Japanese

Paper and Pulp Group - -
) .
©

Paper
Paperboard _
-{Corrgated paper

QOO0

Office paper prodicts

Stee! - Industrial Group ~ -

YeYeYeYeYeYeYaYoYoYeYaYeToYo)l
5 6 0. 0 0

/x [Stegl pipes ahd tubes

| Cold finished steel bars -

A | Wire drdwing .

~ACoated steel pipes -

Coated: sleel wire : -
Tron casting, excepi cast iron p:pee and mailcablc iron, castmgs -
Malleable iron castings ' :

Steel castmgs

Secbndatjy forgings

Iron and steel shearing and slitting - _

fron and steel scrap preparauon for smelllng

Cast iron pipe '

Dbbbbbbvl

Fabricated construction-use metal products _ _
| Fabricated architectural metal products,except structural hardware

©| | iFabricated plate work and sheet metal work

_O. Regional fesources based industrial category
“© Port-otiented industrial calégory

@ Policy-oriented industrial category

A Industrial category sélected from demand survey

-nn,



Tablc 4. 1'- Selectlon of Industr:al Catcgones in Bang Saphan Industual Estate (’5/3)

© Celamies Industrlal Group

@ . Processu! flat glass

@ | |Glass containers

Fire blicks

© Miscellaneous clay refractories
© Carbonaceous electrodes

-ooooo'

Pmcessmg and’ Assembiy Industrlal Group .

Boilers
_|Steam engines, turbines and water wheels
A IPumps and pumping equipment
Air compressnrs, gas compressors and blowers
Conveyers and conveying  equiprient
Oil hydraulic equipment
Chemical machinery and its equipment

00 00 00}

0000000
doo0e "00000'00‘9000100

A [Miscellaneous genera] industry machinery and equnpment

- HOffice michines '
“IMiscellaneous office, service mdusu‘y and houschold machines -
Refrigerators and air condmomng apparatus

"|Generators, metor_s-‘and other rotating eléctrical m_aéhincry
Power and distribution transformers, except éléclronic appliances
transformers :

/A [Househeld electric apphanccs

000

Radio communication equlpment
Slorage batteries _
|Motor vehicle bodies and trailers
A Motor vehicle parts and accessories

wilding . and.Repaiﬁng ‘Group . .

=
=

“|Steel shipbuilding and repairing -

Hutl blocks - . _
O] Reglonal resources based mdustnai category
‘@’ Port-oriented industrial category '

Ico
© 0lZ

@ Policy-oriented industrial category -
A Industrial category selected from demand survey
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Table 5.1 Development Fl_‘n'me_wmjk of Bang Saphan Area

Arca Direct “Electric Cargo Demand  Remarks
Emptoyee = R Demand :
Yeur - [LEY) _m3iday} (MO | MW (100D ondyear)
1995 . -élr(inISlccl Group 35 560 5000 1.83 1935 Voiuime of Water Réservaiir: L4SMCM
. iGé:lefal_lndiaslry o 0 0 000 :
O 38 S60_ 3000 1B} 9800 1,935
2001 rowSicalGrodp | 100 2400 32000 116 5,500
|General Industry 50 2400 2600 095 1.500
! Subtota) 150 4800 WG 12,63 7010
Pon 60O 500 048 . o
) ol 6400 35,100 1381 0 40000 7010 B
liron/Sicel Gronp | 145 4700 98700 3603 6900
- iScenario"] iG'cnicf-a'l Iuduslr.y ?10 60007 23700 865 3,500
} Subiotal 355 10700 (122400 4468 0400 _ _
lPowerPlan - | 7105 206 LS00 U066 4400 Ash disposal site of 170 bia is xclusive,
Fort 600 500 U aig A '
Lol ol 46012500 124700 4552 L8000, lsw
2006 : ‘ _ _ ' B
ronfSieel Group | 145 . 4700 98700 E "800
‘Secuario 2 [GenGral ndvistry | 300 9.500° 43100 -125.7."'4 8850
| { ” Sublotat 445 L4300 141E00 - S1L76 153250 ) .
Powet Blant W 200 ¢ 100 0.66 g 4,‘4(}0; ‘Ash disposal site of 170 ha is uxc]u.si\.-‘u,
Pont L600" 300 008 A '
e Towl [ SSD 06000 1400 5260 186000 . 20150 . ]
_ ' ilr()n."Siccl"Grm:p 260) 4.5‘00 - U800 36.03 _ 15,5900
“Seenario ) "General Industry | © 360 1L900 6100 2236 e o
: CSupioml | 620 16600 159800 5833 - 23,630 B
: %inef_i’lani! : 105 20001500 - 066 44()0 “Ash giispolva_l:_sité of 170 i is vxelusive,
" tPont 2300 S0 s T ‘ '
. Toial. 725 49,000 6200 00 5957 © L9000 . 30030
2014 _ . ‘ ' -
HrowSted Group { © 260 4700 98700, -136.03 15,900
%Scunmiu? %Gcncrﬂl Industey | 550 CUI20400 96500 3537 f_lO."IIID :
1 Subtowl | BIG 25100 195600 7139 1Y T
: ;PU\_‘.'CF Blant 108 . 00 0 L8 0606 A0 Ash d_iépn:sal she of 170 1a is exclusive.
por 1000 S0 08 - L o
’; 1Totat 9IS 28300 1979000 7223 BT T
: : - ’ '].‘)SO.UU- -

Nute: Domestic and irrigation tse are exclusive.

. -:134:- :



“Table 5.2 - Laﬁd Use Concept of Bang 'S.ap'h"an Area

ey e

' Scenavio-1 ~  Scenario-2  Scenario:] - Scenario-2

2000 20100 20000 2010 2000 2010 - 2000 2010

I General Industrial Estate s2 360, 52 SSO 325 2250 35 3438

2 Iron/Steel Industry ‘ 102 - 260 -+ 102 260 638 1,625 638 1,625
3 New Residential Area 40 350 40 690 250 2,188 250 - 4,313
4 Business/Commercial Area 0 - 60 .0 - 80 0 375 0 500
5 Recreation/Tourism Area -~ . SO 220 © 50 220 313 1375 313 1375
16 ' Social Facility Area 0 80 0 8 0 500 0 500
7 . Park/Recreation Area 120 1200 120 1200 750 750 IS0 70
'8 Instinition /Education Area. 0 120 0 120 0 750 . 0. 750
9 “Port. 100 250 1000 - 250 625 1,563 . 625 1,563
10 Power Plant (IPP)/1 0. 105 0~ 105 0 65 0. 656

Tol 4641925 464 2475 2,900 12031 2900 15469

Note: /1 Ash disposal siie of 170 ha is exclusive.



. Table 8.1 Implementation O:'gahizdtibn for Infrastructure of B::uig Saph:in Tndusirial Estate

Cnnslmclmn Mdmlcnancc

F/3 E/S Remarks
: ' ' lOpcnauon :
1 Water Supply Sysieim - T _
1) Reservoir(Tha Sac) CRID, RID RID RID °
2) Reservoir(Bang Saphan River) ‘RID ~ "RID RID .- RID
3) Pnpelmc(Tha Sac~ Bfmg Saphan) IEAT/IPWA™ 1IEAT/IPWA  [EAT/WW - IEAT/WW
4) Pjpchnc(Bang Saphan Rcscn voir~ ° IEAT/PWA 1EAT/PWA- 1EAT/WW 1EAT/WW
Bang Saphan) B
5} Puritication Plant 1E Co, 1E Co, IE Ce.
6} Distribution l*auluy 1E Co. IE Co. 1B Co.
2 Ponl : _ . .
1) Jelty for Oue/Coal PP Co. ‘PP Co: PPCo.,  PPCo. R
) General © argo Beith "UPP Co. PP Co, PP Co. PPCo."  Govermmental agsistanee is
’ ‘recominendable Tor the
coustriiction,
- 3) Back Support Arca (Container PP Co. PP Co. PP Co. PP Co. '
Deposit, General Cargo '
Warchouse, etc.)
3 -Road - ] .
‘1) Access Road (o 1E (R4 ~ 1E) “DOH ° DOH “DOH DOH
. 2) Access Road Lo Port (IE~Port) © "DOH.~ .- DOH ZDOH . "DOH
3) Road inside TE - IECe. - IECo. . “IECe. - o~ 1ECe . ¢ ‘ -
4} Comrunily Road in Bang Saphan E DOH (1996), DOH DOH - Will be impioved by 1998
Town (R:3169) : (1997~1998) _ : o
5} Compminity Road in Bang Saphan PKK PKK L PKK
Town (Provincial Road) Province Province Provinee
4 Electric Supply :
Nipp Privale - Private: Private Privale -
S 2 -5{}0 KV tiansmission linc | EGAT .  EGAT BGAT EGAT
3) Txpansion of Bang Saphan §S ~EGAT T BEGAT EGAT EGAT
4) Development of New SS “EGAT EGAT < EGAT - EGAT
5) 115kV TL(BS S ~1E) PEA PEA PEA PEA
0) 115kV TL {New SS ~1E) ‘PEA PEA PEA PEA -
" D SSniE PEA ‘PEA PEA - . PEA
8) Distribution tine in 1E IECo. IE Co. 1E Co. 1ECo. -
5 Telecommunication -
1} Switchinig station in {2 “ToT TOT TOT. CTOT
Y, Optical cable from §8 of lf: lo TOT TOT TOT STOT
Bang Saphan SS : - :
3) Distribution line in TE 1E Co. 1E Co. IECo. IE Co.
6 Salid Waste Diisposal
- 1} Hazardous Wasie Disposal B MO!/ana[c MOHan.uc MOVPrivaie ~ * Private
IL(‘n “1E Co. IE Co.

- 2) Incineraor for General Waste

1ECo.

RID
PWA
WwW
MECo,
DOH
PKK
PPCo.

EGAT

PEA
MOl

TOT

:.Royal il‘rif;'lii(’)n Dcﬁamﬁcm
- Provincial Waterworks Authority

- Weslern Waler Resources Developmerit .mtl M.m.lgcmcm (‘0 le

- Industriai Estate Company (Assumplmn)
- Depantment of Highway

~' Prachuap Khiii Khan
. Prachuap Porl Cothpany

. Electiicity Genersing Aulhml[y of Thmhnd

. Provineial Eleclucny Aulhouly

: Mll‘llSlly of Indusuy :
: Telephone Otgamralmn ofTh.'uland :
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Table10.1  Inflows and Out_.ﬂows: for Economic and Finhancial Analysis

a)

-

'Ect_momic' Analysis of the Project
EIRR = Economic Internal Rate of Return -

‘Feonomic costs ~ - Sources of fund

-“Economic Benefits

i. I/E development cost  Developer
2. Exterhal_ infrastructure ~ National B'udgct
cost . . Industrial Operators
3. -Investment cost of B
~ “Industrial operator”
(including "working
capital”) "

~ Financial Analysis of the Project

"All capital” method
ROl = . Return of Investment

* Financial costs - . Sources of fund

Value-added generated by
"Industrial operator" in VE

Financial Bencfits

1. Devgldpmeht.ic.ds't'*l Developer 2
2. OM cost' :

‘Revenue from lot sale

* Incluswe of land ac‘quxsxtwn cost and dcvelopment cost of VE.
*2- Developer" s own funds ' '

{No debt f1r_1ancmg)

"Equity capital” meth'od' from the viewpoint of eduit'y participants

ROE = = Return on€quity
_ g Financial costs N “i Sources.of fund ' Net cash flow
1. 'Development cost S Net cash flow
' 'E'quit'y_"' S | 'Eqmty fromthe developer (Income after tax,
o Debt | Borrowmg fnomthe bank depwcmtion and
2. OM cost | | B rcpayment)
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T'abll_e 10.3 Summary of Financial Analysis

Casé 1'(Base Case)

Sale price ROI " ROE

Land price  10US$/m2 44 10.5% 66.0%
. (400000bahvrad) 49 13.1% 14.3%
50 0 13.6% 16.4%




Table 10.4 Summary of Sensitivity Analysis

'Saie price ROI _ "ROE

Land price 15 US$/m2 53 10.9% 9.1%
| (600,000 baht/rai) 55 11.8% 13.9%
o 56 C122% . 16.9%
| Sale price | ROl ROE
- Land price  SUS$/m2 = 36 5% -
(200,000 baht/rai) 43 149% O 145%
- | 44 . 155% 16.2%
N ~ Sale price ROI - . - ROE
‘Land price 10 US$/m?2 46 106% -
| (400,000 baht/ral) 50  126% - = - 138%
VAT impositon = .~ 51 . 131% 16.1%
_ Sale price TROI - ROE
Land price 10 US$/m?2 42 . 109% P-
| © (400,000 baht/rai) 47 13.8% 15.1%
Construction cost : 10% decrease 48  143% - 172%
Combination case = Sale price ROI "~ ROE
Land price - 5 US$/m?2 . 33 C10.5% B
(200,000 baht/rai) - 38 138%  10.9%
Construction cost : 10% decrease -~ 41 159% - 15:1%

42 16.6% 16.7%
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‘Number of Projects by Region

Northeastern
204 - Southem** Wcstcm chlon

'Northem:
3%

‘Eastern
16%

* | o
. Ccn_tra] R BKK Vicinity
TE% 64% -

- :ox i Bkeluding Bangkok Vicinity

#%; Exéluding Chumpon . o
Total Investment by Region -
Northern Southem :
90/ 2% Western' Reglon
0: B

Non:heastem o 4%

_ 1%,
Eastern
31% .
| BKK Vlcmlty
5%}
“Central.
15% .
" " Number of Employee by Region
- Northeastern . o
% -Southern Western Region
II_I\I()rtherl_a‘ o 5% : o, i
% _ : /
Eastern
13% .
~ Central* | |
14%. - o
._D'_ BKK Vicinity -~ ..
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