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~ PREFACE

In rcsponse to a reques't' from the Government of the Kingdom of .
Thalland ‘the Japanese C‘ovemment decided to conduct the Upper Ccmral
Region Study and entrusted the study to the Japan Intcrnatmnal Coopcranon
Agency (IICA) '

IICA sent 1o Thaliand a study. team headed by Mr. Jlmchnro Yabuta, and
_-'_composcd “of membcrs from Intemauonal Dcvelopment Center of Japan and -
- Pacific VConsultants ‘Tnternational Inc,, _1_'ron1 Dc_ccmbcr 1988 to. July 1990.

" The team ~ held discussions- wiih-" concemned officials of the “Government
‘of the Kingdom of Thailand, and conducted field surveys. After the team -
'returned to Japan further studies were made and the present report was

- prepared

1 hopc that . Ihl‘i report w111 coniribute to the promotlon of dcvclopmcm
in the said reglon and to the enhancemcnt of fnendly relations between our

Ctwo COUH[I’IBS

I wish 1o 'éXfiress'my sincere appreciation o’ the officials concerned of
the Governmcnt “of “the ngdom of Thailand for their close cooperation

extended to the team

November 1990

Kensuke ‘f{anagiya
" President

Japan inter_ﬁational - Cooperation Agency
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Thc :mpctus" for. t'hié sludy ‘was - the intention- of - thcﬂ Royal Thai
_-'Govemmem o ‘revitalize . the - Upper Central chibn-(UCR)' which  had been
stag_na_nt under the shadow of the growmg Bangkok Mctropolltan Region
(BMR) ’I‘he ratlonale was  the need to adjust the agricultural-based cconomlc -
_'_'and‘ spanal structure - of thc “UCR: to the rapidly - 1ndustr1ahzmg “national
'economy, and” thus to create’ -the  tri- sector ‘balanced e¢conomy (agrlculture,

_'mdustry and ser\uccs) m this regmn :

Thc mam lask of thls study was 'to examing whethcr and in what ‘way,
the - UCR could rcspond 10 the nauonal mlcm - The results of the study ‘thus - far
are summanzed in- lhlS re.port and suggest that the ‘UCR ‘will play an 1mportant

role m the followmg aspects

. Retaining thé---_strétegic' agricultural - and forestry space’ for food

-‘sélf-sufficic_ncy ‘and disaster . control

- Deccntrahzmg the BMR syslemahcally for the economies- of scale

.'to ‘be maintained

- --Dcvéloping--'thc agricu_ltura'l-industrial' linkages for “high value
resource - utilization - and diversified rural nonfarm employment

of:porluni_ties

| 'Uhder- the proposcd slrateg:es above, the Sludy Team reccommends - the
incorporation -of four priority project packagcs whu:h include an Intcgrated
Pasék'River Basin Dev_e_lopment, Agro- Industnal Linkage Development, the
Greater .Sa-r'a: Buri IndUStrial Co_rc (_GSIC_) Development, and Human Resource

Development.

Iﬁ"‘.order—-m be. useful, these strategiés need to be. suppbrted by
continuous impro_veﬁieh_t in development a’dminist_ration.  This effort for the
UCR :::ofuld accelerate an overall - reform - of regional: .developmcnt
administration in __Thailénd-,' because - the UCR is an- early region which will

address itself to the growing national- need of balancing industry against



agriculture, development © against environméntal considerations, and urban .

development against rural development.. Bearing this in mind, the Study Team

recommends improvements  in  conventional . development _admxglstrathn, - with

a focus on water resource. management,. environmental management, . and

urban management.

The Study Team acknowlcdgcs that its study has been. guided by many
past -studies, such as the Bangkok Metropolitan  Region Sludy by. the National
Economic and Social DeveIOpmcm Bnard (NESDB) the Upper Ccntral chum':
Plannmg Study by the Depanment of Town and Cmmtry Plannmg, the Road
_Dcvelopment Study ‘in . Central Region by . the Japan- Intérnational
Cooperauon Agency (JICA), - and - the Rural: Industncs and: Employment
Thailand Study by The Thailand Development Rcscarch }'nsmutc In preparmg
this report, the team was supported by the staff of the NESDB, other ccmral__
ministries, and local authorities in the UCR throughout its stay in Thalland for
‘nearly fourtecn months. Equally -1mportant, the team benefited a great deal
from cooperation exiended by ‘the officers “in charge ahd- _'the advisory
committee members of the JICA and other concerned agencies of the
Govérnme_hi :of Japan.. ‘The team also wishes to recoghize with gratitude thé
contributio_ﬁs of the participanis in the National Seminar on. the . Upper Central
Region Development: Poiiciés and Programs, held on 28 and 29 Iﬁly 1990 in
Jomtien, Chonburi, 1o the wide-ranging discussions on the proposals contained
i the drafi final fcport of the Study Team, '

We. wish to add that we sincerely hope that this report will provide .an.
important basis for planning and implementation in the Upper Central Reglon

of Thailand.

November 20, 1990

Jinichiro Yabuta

Study Team Leader
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Development Policies & Sirategies

Toward the year 2010, Thailand will have to get through | Objectives of the UCR dP:VEiOPme"t are )

the challenges of : _ 1. Maintaining and rgstogng the e<?olog|cal environment,

{1) shifiing export-led to domestic market-based growth, 2. Deepening and widentng of regional economy, and_

{2} balancing development and environment, and | 3. Enhancing regional human resource base to support

{3) smoothly transitioning rural to urban employment | fhe two objectives above. '

in the national space, these challenges call particularty ; Recommended poiicies and strategles are thus as follows:

for: Agricufture

{1) decentralizing the capital region systematicaliy, and  }| 1. Strengthen capability and willingness of rice fanmers,

{?) strengthening the linkages between ESB, 55B and [ 2 Rehabilitate upland agricutural environment, and
other parts of the country, and 1 3. Promote linkages between production, processing

(3) sustaining strategic agricuitural and forestry space. ! and market

| Industy

Under these national perspectives, it is the UCR that §f 1. Build-up, step-by-step, an industriat development

potentially plays a combined role of : 1 core at Sara Bur, _

{1) National Food Supply Genter, ! 2. Intensify agro-industrial linkages within the UCR, °

{2) Subnational Distribution Center, and 1 3. Foster local entrepreneurship of potential pusiness

{3) A New Inland Indusbial Base, t men, and

. 4. Controi rapidly dispersing industries in Ayuithaya.

if this region can overcome : Services

(1) the presently unstable rural sector, 5 1. Develop secondary order centers

{2) the weak urban sector, and | 2. Develop extensive urban, technolegical and

(3) consequent regional out-migration. 1 rmanagerial supporting services at sub-regional

1 urban centers,

The UCR is at a crossroads between a ti-sector [} 3. Strengthen hierarchical system of agricuitural

{agricuiture, industry and services) balancedregionora §f  distribution, processing and transport networlk, and

meré transit region over-ridden by sporadic extemal i 4, Promote tourism especially at Ayutthaya, Lop Buri and

industrial investments. | ChaiNat

Economic Growth Toward 2010, it is targeted that per capita GPP growih of the
UGR will be accelerated up to that of national average growth rate, 5% p.a. The GPP Production Framework (GRP] In the UCA
growth rate will be 6.1% p.a. toward 2010, and sector growth rates are: Agriculture ;
1.3%; Manufacturing : 7.0%; and Services : 6.3%.

B Sevdces
B sitning EManufacturring
B agricuttore

Population Growth: Papuiation is targeted to growth at a rate of 1.0% so that the
tamgeted per capita GPP will be aftained. it will be 3.46 million in 2010, compared with | . _
2.74 milfion in 1987 : Per CaplaGRA1LO0OBARY
Urbanization: Urban population will increase at a 2.5% growth rate, compared with

1.1% p.a between 1381 and 1387, The urban population ratic wil be 37.2% in 2010,

Employments: Additional 421 thousand job opportunities will newly be created, and
a total will be 1.9 million in 2010. The employments in both manufacturing and service
sectors shall increase by 588 thousand, while that in agriculture sector will decrease

by 47 thousand.

The Upper Central Region (the UCR) consists of 8 The UCR is on a fromtage of the expanding Bangkok
Changwats: Ayutthaya, Sara Buri, Ang Thong, Sing economy, and has been pressured by urbanization and
Buri, Lop Buii and Chai Nat, having the population of  industialization. Thus, the UCR is a pioneer to the
about 2.7 million and the area of 16,6 thousand sq. national challenge of agro-industrial coexistence by
km. The UCR is located in the Chao Phraya Hiver widening and deepening the UCR economy, For the
Basin Area, an agricuitural (particutarly rice)  second generation development of the Thai economy,
advanced region in the Kingdom, and the UCR's gateway function would be more significant.
envionmentaliy sensilive.




Agricuitural Diversification and
Agro-industrial Linkage

in order to stabilize income of the farmérs, being the

leading players in sustaining agncultural and
ecological environment, a must is the agricultural
diversification at the farmer level.  With good access
lo the expanding and diversilying market in Bangkok,
the agricultural diversification should be supported by
the intensified linkages among crop production,
livestock and processing networks as well as by the
improved urban and transport infrastructures.
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Envzmnment and Water Resources Management

Indusmajlzatmn for A New Indusina!
Base

The country will call in the UGR a strong magnet as (1)
one of the centers to facilitate deconcentration of
. Bangkok, {2} a means fo prevent extensive industrial
pollution and agro-industrial conflicts, {3) a base to
attain agro-processing agglomeration, and (4} an
inland supporting base for the Easten Sea-Board to
maximize its spread effect.

Center

regions.

Sara Bur offers the best seat of this
magnet Local infrastructure, urban and
human resourca development should be
integrated in timely response to ongoing
and forthcoming national projects.

Resource
Development

EERR Focusing on (1) Middte level
manpower for industries, (2)
Community leaders for

Gateway as A Subnataonal Dlstnbuhon

The UCR is situated at the gateway of Bangkok to the
North and Northeast Regions.
is in a best position to make use of development in other

i In addition to traditional concentration of
agricultural  products,
infrastructure inputs Wifl boost various industrial and

business opporiunities.

Integrated Urbamzatnon and Serv:ce
Sector Encouragement

Urban and setvice sector encouragement is strategic
o regional development especially in the UCR in
order to (1) -support externally dependent and thus
unstable rural sector, {2) provide nonagricuitural job
oppartunities  for decelerating out-migraton o
Bangkok and (3) offset & missing link existing
between foreign-investment-led industrial expansion
and regional econormic development.

In other wards, the UCR

R L T

new transport and energy

Of particular importance are to meet Basic Urban
Needs {BUNSs), encourage local entrepreneurship
and improve goods distribution functions in selected
urban centers at regional level.

Implementanon & Devek)pment Management Systems

Special importance lies in (1) keeping the Chao Phraya ,River clean and oonserving flood
retarding areas for the survival of Bangkok and {2) maximizing water use efficiency and
rehabilitating upland soils for the UCR's agriculture of national importance to be maintained. High
priority should be given to (1) the integrated management of water and land use for two river
basins of Chao Phraya and the Pasak and (2) the strengthened institutions at not only central but

anvironmental management
and (3) potentiaf local
entreprenaurs.

level,

Unlike the regional development tiggered by intensive central government investments, the UCR
development will need not only central iniiative but effective management particularly at the local
Of particular importance are-{1) local planning system to meet the cross-boundary

expansion of urban and industrial activities, (2) insitutional measures to realize the scale of

iocal levels to expiore environmental control.

Macro-Spatial Framework .

To assure effective economic links between major -urban
centers centering on Bangkok and the Eastern Sea-Board
functions, a well organized macro-spatial network is
necessary. The UCR may be situated in the Suburban
Agra-industrial Belt.
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| Human Sett!ement System

Sub-regional system with a urban center hierarchy should be
formulated as a basis of regional development. This system
assure relations belween urban functions and their hinterland

activities.
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economy in urban services and (3) strengthened financial base of local authoriies so as to
encourage local initiatives in publlc investments and business prornohon

Appropnate Land Use

A clear-cut land use zoning system is essential for a balanced
development with an appropriate use of natyral environmentat
resources.

Greater Sa:a Bun lnduslna.l Core
{GSIC) Development

The GSIC development is recommended to receive the potential
activities for industrialization and urbanization, being a new infand
industrial basis linking with the sea-board development.
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Export-led Industrialization
Back-supported by Regional
Economy

£ xpanding Development
Opportunities All Over the
Country

Domestic Market Based
Economic Diversification

Strengthening Human Resource Base

)

oace C

Infrastructure Investments to
Oebottleneck Growth

Development-Environmental
Balance

National Space Integration with
Locally managed environment

Agricutture

Reinforcing Natural Resource

Base and Marketing
Capabilities

Upland Development by
Agricuttural Diversification

Industry

Distribution/Processing
Network Development

4 Agro-based industrialization
Local Entrepreneurship
Dewvelopment

&

Inducement of Modern &
High Technaology Types of
Industries

Formation of Industrial Base
Linked with ESB & BMR
industries

Urben & Services

-

Tourism Development in
Ayutthaya and Lop Buri

Meeting Basic Urban Needs in Subregional Urban Centers

Regicnal Center (Sara Buri}
Urban development

Establishing Urban Agglomeration
as Business Incubator

Inducing Higher Urban Functions,

R & D, and Amenities

TN

W

W

integrated Pasak River Basin Development

Greater Sara Buri Industrial Core (GSIC) Development

Agro-Industrial Linkage Deavelopment

( Envirorunental and Water Resource Management of Chao Phraya River Basin

< National Land Use Zoning for Development and Conservation

C fleinforcement of Planning and Financial Instruments for Urban Management
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.and Use Zoning
: Develapment Area { Delta)
Conser vatioh Area {Delta)
[HHHH]] Develupment Area {Upland}
Conservatlon Area (Upland}
Presarvation Ares

Human Setilement Center

Reicnal Urban Center
Sub-Regienal Urban Center
B Serondary Major Center

Transperlation & Eneray
Arteriat Road (Existing)
Arterial Road (P roposed)
Collector Read (Existing)
Cullector Roal { Progosed)
Rathway {Existing}
Roilway {Planred)
Goods Distribution Center
tnier- Mods! Transport Fecilities
{ Container Yard & Inland Depot}

Enargy Center

Industrial apd Urban Fecililies

Industriat Estates
] Agro-industriat Park

Business Incubator Center
Agro-Tech Cenler
Handicraft Promotion Center
Wirolessle Food Market
Higher Educational Facilily

Regional Tourism Center
Tourizm Promotion Areas

22}
; Regional Medical Center
A
TRy,
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General Devalopiment Pian 2010 1n the Upper Cenlral Region
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OVERVIEW OF ENERGY CONSUMPTION

1.1 Current Consumption Pattern

‘The - final encrgy: .consuirnpti:on'- structure - in  the Upper Cc_lytrél'..RQgion_ 7'(U'CRI_)'
'comprlscs of . vanely of “encrgy. products - namely petrho.feum 'pr'oduc"ts-,' natural

" gas, lignite, mzporled coa! elccmcny,_ aind the {radmonal encrgy suchr as 7
charcoal - and rice- husks " The shares. of rcspcclwe cnmgy products 1n ‘the total
: commercml final cngrgy .-_u_sc. in thc_..UCR are : the pctroicum products 46%, the
imp‘oifled-cozﬂ'and 'lfghiic' 42%, and .clcclricity 11% in 1988. Meanwhile at the

" national’ level, the petroleum prddllcts occupy 80%, elcctricity 15%, and the other

energy products - for: direct fuel wuse - mere 5%:

- Traditional 't_:hcrgy sources such as “charcoal and -tice: hu_sk‘é, ‘baggase, and
firewoods' are Wi.dé,l'y ‘used in-the :'_UCRrin" both tlic houscholds and industry -
"sccio‘r's;:r but no ;-'rclia_bl'e:"fcgion‘«s'pccil"ié “information las- bécn obtained at this
stagc' At the national-r-lcvd ‘th¢ traditional ‘energy contributes- 30% of the 1otal
final encrgy consumpuon in- 1988. - In vicw of such"traditiona.i”rcsource
avaifability and the existence of agro-industrics in the “UCR, the share of the
traditional : -energy- in the total “final energy consumption is supposed o be at’ the
lcvel of 40% in- the- UCR. Wuh thns rather vague picture. of the traditional -
cncrgy, discussion in this papcr ‘necessarily focuses .on the commercial energy
In addition, " the ledst -to: non conmmercial. energy,endowmcnts with no significant
powéf 'gcneratioh faci'litjes,-in ‘the * UCR: also limits -the discussion to the final

commercial encrgy energy use i.c., consumption and distribution aspects.

B The final:- commcrcna! cnergy consampnon pauern at thc national level
illustrates a largc dependcncc of the country: on -petroleim - producis. ~In contrast
_'to_ tbg national picture, the UCR holds a diversificd energy structure, ~ where

lignit_c?::_and.,._t':_oai. play a--significant’ role  due- to. 1!1C'_'c0nCeﬁtréiion"0f the” cement

industry,-L-in_-.‘{hc,._ rcg’ién (84% -of “the  national jt_o_tal.—cemcnt' p'r()duc{ion' capacily are
loqaiéd in. the UER).". - The. Table- 1.1 clearly  points out: such - difference.



Table 1.1 - Flhal Commercial Energy Supply-Demand Structure
Unit : 000 TOE.%

. ! 1988 1088

TOTAL NATION

Petroleum Products . 12,747 79.3%

Lignite 568 3.5%

Imponed Coat 240 1.5%

Natural Gas 60 0.4%

Direct Fossail Fuel 13,615 G

Electoricily 2,459 15.3%
Total Final Energy 16,074 100.0%

Petroleum Products 674 - 45.9%

Lignite 390 . 26.6%

TImported Coal 223 15.2%

Natural Gas 18 1.2%

Direct Fossail Fuel 1,306

Electoricity 162 _ 11.0%

" Total Final Encrgy 1,468 100.0%

In terms of comsumption volume, 816 million litters of petroleum products, I
million tons of lignite, 0.36 million tons of imported coal, and 1,904 Gigawatt
Hours (GWH) of clectricity were consumed in 1989. These energy commodities
total to 1.5 million Tons of Oil Equivalont (TOE), accounting for about 9% of the
national total in- 1988, while the relative share of the UCR's population and GRP
arc 5% and 4.2%, respectively. This cnergy intensive nature of the region is

further analyzed in thc next chapter of this report.

The per capita energy consumption in petroleum and electricity also shows
relatively encrgy intensive nature of the UCR. The per capita petroleum
consumption in the UCR is 294.4 liners, while it is 280.5 littcrs on the national
average. As for electricity, the UCR shows 641.6 Kilowatt Hours (KWH) per
capita over 514 KWH per capita of the national average.

1.2  Historical Consumption Growth
1.2.1 Petroleum Products -
During the period 1985 to 1988, in which data for thc UCR are available, the

_petroleum product ‘consumption grew at 14,2 percent per annum, while the -
national gross consumiption of petroleum products recorded an annual 'gr‘owth'



ratec of 10.2 percent. - A main contributor to this rapid growth was booming

Thai economy and softencd international oil market condition.

'1‘_he”1")clrolci_im product  consumplion pattern has been relatively stable during
the last- 4 ‘ycars and its regional patlern -is almost the same as the national one
(sec Tables 1.2, 1.3 and 1.4), cxcept that the UCR docs not consume aviation

fuels.

In the UCR consisting of 6 Changwats, Sara Buri and Ayutthaya arc the main
“consumers. . of petroleum pro.ducis and these two C.hang'wats together consume
1% of"_lhc'_ rcgidn_él_ petroleum 'consumpiion in 1988 (Sara Buri 40%, Ayutthaya
31%; sce Table 1.5).° Hiélorica]ly, Sara Buri has been a petroleum consumption
center with ncarly  50% share of the tolal regional consumption, while the
share of Ayutthaya climbs up to over 30% from previous 20% of the regional
total with a recent consumption volume increasc of 70%. New industrial

aclivities arc the main cause of this change.
1.2.2 Electricity

The annual averagc'gromh ratc of electricity consumption in Thailand. as a
whole recorded 10.3% during the last cight years, while it recorded 13.5% in
the UCR.

As for electricily consumplion by economic secior, industrial sector is a main
consumer with 70%'sl1ére of the total electricity consumplion in 1988. The
average annual growth rate in this sector is the fastest wilth the speed of 16%
per annum during the period 1980 1o 1988.  The sccond largest energy
cons'urﬁing_ sé,__cior is the residential with - 17% share of the total consumption
and 10% growth rate per annum. The third one is the commercial with 13%
share and 8.5% growth ratc per annum.  Agricaitural use occupies niore 0.3%
of the consumption in 1988 with annual average consumption growth rate of
2.7%.. ‘These séct()rai:‘_co'nsumblion-mix has not changed significantly since

1980 except the industrial consumption growth (sce Tables 1.6 and 1.7).



Table 1.2 = Data Base for Oil Projection -

P.PRODUCT INTENSITY \ PERCAF EGRSONIION
YEAR. . UCR RATION -~ BMR ucR - ANTION sR - R
_ L MILNER L/1000B e LTHE
1979 35.8 2157
1980 328 2042
1981 30.1 2006
1982 - 28.7 195.0
1983 30.0 Fi5.4
1984 o 30.1. : Lo PRS- L
1985 547.9 29.2 -36.0 29.7 2883 11563 205,/
1986 5900 - .-29.8 36.5 2.0 PILT FRA R R 1
1987 6802 . 307 33.6 357 0 250 18T RS
1988 IS8 314 35.0 39.4 F805 15048 - Fodd
GROWTH RATE 14.919%  ~1.55% -0.96% 9.87% @ 294% 807E 1280%
Table 1.3 -Data "Base for Energy Projection (Electricity)
Lol rioo .. INTENSITY : PERCAP CONSIATTION
- UCRGRP  NATION UCR BMR NATION LR AR
MM BHAT KWH/ 10008 KWHACAL -
GROWTH R 3.46% 3.96% 8.30% 0.73% B49Z  11.91% 6.60%
COYEAR : - : S T S
1979 44,90 : _ L
1980 . .. . - . -4480 o ... P8O0 . 2543 . 1,6225
1981 15,513 4345 4917 5390 2892 2974 [ 5977
1982 15,914 <4537 -53.28° - 5707 J078& - TIP90 0 L6237 ¢
1983 16,361 . 42.57 58.26 .. 57.59 3420 3655 L7670
1984 T 17,954 48.78 5980 59.16 F67.2 4075 18918
1985 - 18,431 50.83 ° . 63.95 5939 3864 2413 - LBIET
1986, 18,412 5351 7825 5837 4160 5330 19841
1987 19,027 5577 - 75.10 5733 - 4627 5245 22148
1988 . 20,694 . 57.03 . 859l S6.71 5140

6416

24518 .




Table 1.4  Petroleum F"’ro_duc_t _C_orn'sum’ptib_h 'Pat_tern in 1988

TUNATION- BMR CHCR
Premium Gasoline R X -T- R -kt
Regular Gasoline | 100 56T 12135
Aviation Fuel 82 11.3% 2128
Kerosens - 0a% COESER 7R
High Speed Diese) 43.8% 2URR 47.5%
Low Speed Dissel D&% P08 0.2%
 Fuel 1] , o 1EER FAOE 27.0%
CTotsl . IRLDEE 100.0% 100.0%
Todsd SO WO SE 16,2255 8,562.0 8158

SOURCE - NEA

Table 1.5 - Oil Consumption in UCR _
: S e . : . LU PUELON LITER
LPG _GASOLINEKEROSENE DIESEL AV.GAS JP-1/4 FUEL OlL RGN IOTAL SHARE -

e e85 - : . .
ANUTTHAYA 675 2076 292 5266 0.00 009 7.80 90.89 /E6F
SARAGUR/ - 2714 1803 . 687  78.4| 0.00 000 14081 27126 495F
foPAURr . " S2d 9.82 054 4060 000 . 000 0.00 56.17 - IQFE
ANGTHONG -~ - 265 617 . 076 2187, 000- 000 - B899 . 4044 - 24F. .
SINGBURI . 850 . 820 033 . 3700 - 000 - 000 - 002 5406 ~99%
CHANAT 195 0 727 086 2505 000 000 019 - 3503 ad4f
TOTALPRDCT 52:20 . 70.26 . 11.98 255.60 0.00 - 0.00 157.81 547.85 /000F
PRODUCTMIX 258 < /28F 22F  467% a0% Q0% PRAT 1000F

CLTOBE S : R '
AVUTIHAYA 757 3328 295 6740 000 000 8.04 11924 202%
SABABURY 2610 1 18.32 8.16 7854 000 0.00 - 15490 286.02 4A5F
LOPAURY - - 373 1066 220  A340 000 0.00 014 6013 /O2%

CANBTRONG - 23300 6.06 077 1955 000 0.00 9.24 3806 64%
SINGEU, 1228 7 B.36 027 3217 0.00 000 - 006 5315  24F
CHAINAZ 160 817 o042 2280 000 . 000 047 3345 57F
TOTALPRDCT 5361 84.85 14.78 _263.95 0.00 000 17285 - 590.04 /000F
PRODUCTMIX  9/§ /4<% 258 4478 Q0% . 0O0F7 Z29J% 1000%

1987 o A " : :
AYUTTHAYA 645 4815 © 302 83347 1 000 .. 000 - ' BB6 14963 220%
SARAGURY .. .. 2296 . 2013 476 . 8380 000. - 000 2066l 33826 J97%
LOPRURE - 512, 1234 076~ 39.87 0.00 0.00 061 - 5871 R6F
ANGIHONG -~ 167 647 076 1858 000 . 000 -804 . 3553 52%
SINGRUR, T21.35 866 .. 025 3133 000 009 0,00 6159  @/%

S CHAWAT 097 0 1068 - 037 2444 000 @ 000 _007 3645 S4F
TOTALPRDCT ~ SBS2. 10635 - - 995 - 281.36. 000 -~ 000 . 22400 680.18 _/0Q0F
PRODUCTMIX -+ &6%F /568 - 158 ~ 414F aog  ao% . 329% 00 0F
AYUTTHAFA - 8500 6555 207 16226 © 000 000 1784 - 296722 374
SARABURI 2073, 2113 258 9207 000 0.00.° 18938 - 32589 J99F
{OPBUR - BOO 1554 040 4412 000 - 000 047 6853  &4F
ANGTHONG .+ 459 654 . 082. 1882 000 0.09 1275 4360 - 53F
SINGBERS T 2921 - 10.0} 025 3832 000 000 0.02 7781 95F
CCHAINAT 109 11.98 029 3036 - 00G- . 000 0.00 4373  54%
JOTALPRDCT - 7213 130.75 6.42 38594 0.00. . 0.09 220.46 81578 /000F

TPRODUCTMIX - 88F. /60F a8 G73F . 00% aox CEZOE L 000%




'UCR Electrlc Consumption by Province and by Sector

Table 1.6
1960 1981 1962 1083 1984 1985 1986 1987 - 1088
' SECTORSHARE : - LA
Residental 2108 202%  212%  210% 2138 2208 2628 . 215%  1b&R
Commerclat*t 18.2% 1128 10.92 10.9% 105% 99% -~ 93% 1227 12.72
Industrial 59.0% 6728 . 660% 6658  667%  665% 6338 6568  700%
Agriculture 0.8% 0.8% 1.1% 0.8% 0.8% 08%" 0.6% 0.5% 0.3%8
SL. Lighting 052 0.9% 05% 0 4% 0.4% 0.4% 0.43 0.0% 0.0%
Others 0.4% 0.3% 03% 0.3% 03% 03% 03% 0.2% 0.3%
Total 1000% 1000%  1000%  1000% 10008  1000% _ _1000% __1000% _ [00.0%
| CHANGWATSHARE
AYUTTHAYA 21.4%8 225% 21.4% 2018 22.1% 243% 20.0% 237% . 25.5%.
SARABURI - 50.6% 523% 53.4% - 558% 54.7% 528%  60.3% 543% 55.8%
LOPBURI 12.1% 108% 10 6% 10.4% 10.2% 103% 90% 10.0% 20%
ANGTHONG 8.5% 74%  75% 6.6% 6.2% 598 . 5.1% 5.7% 443
SINGBUR) 40% 3.8% 39% 3.8% 378 3.7% 27% 31% 27%
CHAINAT 3.4% 332 3.3% 333 3% 3.0% 27% 317 26%
Note: *1 Note: *1 inciudedstreetlightingstnce 1987
DataSource : Energy StatistiSection
NationalEnergy Administration
Table 1.7 UCR Electric Consumption by Province and by Sector
UNIT ; GwWH ' L
. . Growth Rale
1980 1981 1982 1983 1984 1985 1986 1987 1988 80/88
ELCTORICITY CONSHNETION BY ECORIMIC SECTOR S
Residental 135.67  154.25 17976 20145 22886 258.88 376.77 30717 29546 10.22%
Commercial ¥} 117.48 8508 9270 10362 11268 11687 13380 17495 22597 . 8.62%
Industrial 38195 51234 559.81 63380 71682 /8435 91160 93688 1,24500 15.92%
Agriculture 5.04 5.90 8.99 2.36 8.90 9.85 881 7.40 6.22 2.66%
5t. Lighting 319 2956 384 414 454 5.07 5.70 0.00 0.00
Others 251 218 2.79 2.18 366 3.66 4.09 2.64 5.20 9.53%
TOTAL 64564 762.71 _B47.91 05315 1,075.46 1.178.68 1 44077 1.426.991,777.05 _ 13.49%
FLCTORICITI CONSYMETION BY FROVINCE : - ' e '
AVUTTHAYA 138.27 17140 18141 19137  237.38  286.11 28893 33020 45327 16.00%
SARABURL 52693 39886 45275 53223 . 58656 62229 06923 77621 99281 14.90%
LOPBURI 1295 8215 8962 9905  109.87 120.96 3007 14349 15969 9.38%
ANGTHONG 5464 5645 6377 6289 6635 6921 2403 . gl 71 7909 - 4.73%
SINGRURI 2590 2891 3267 3633 . 39.99 4409  39.06 4456 4727 7.81%
CHAVHAT 2245 2494 . 2769 3128 3331 _ 3501 - 3245 4393 4572 9.48%
© 645.84 6271 847,91 953.15 {,075.46 1,176.68 1,440.77 1,428.99 1,7727.85. 13.49%

Hote : 1 Mole: *#1 fncluded streef lighting since 1987
Data Source : Energy Statistic Section
Hatienal Energy Administration’




Spatial consumption pattern within the UCR also stays more or less the same
during- the same period and provides the same picture as the petroleum
consumption, Sara Buri is the largest and represents 56% of the total

Vclsptr_i;cily cb_nSmi_iption in 1988 with annual average growth rate of 15%,
fo]fqﬁéd :by Ayﬁllllaya and Lop Buri wilh consumption share of 26% and 9%
iespéétivcly. The per anmum consumption growth rates for those itwo _
Chan'gwat' are 16% for Ayutthaya and 90% for Lop Buri.. (Also see Tables 1.6 and

As for clectrification, almost all the villages .of the UCR has access to the
distribution network of Provincial Electricity Auwthority (PEA). In. 1988,
village electrification rate is 94% and it is planned that over 95% of all villages
in the UCR are connccied to the PEA distribution network in 1989. In view of a
total national " electrification rate of 949, the whole nation, including the UCR,.

is nearly completing electiification.

In terms of individual households, however, clectrification progress shows a

different pi_ctﬁre, where more efforts are required (Table 1.8 and Fig. 1.1).

In the UCR, the average electrification rate at the houschold level is estimated
at 63% in. 1988 (see Table 1.8 and Fig. 1.1), which is the average level atiained
in the whole PEA area. Since the sysiem has already been laid out, some

measures 1o accelerate new ‘hook ups arc deemed necessary.
1.2.3 ~Naturat Gas and Lignite

Direct use of the fuel other than. petroleum products has started in 1983 by the
uéc' of ‘natural gas"ih the cement 'indu'stry_ in this region. ‘In 1985, the total

conéu_mplion of natural gas went up to 20 Million Standard Cubic Feet per Day
(MMSCFD),'which_'was 7% of the total mnational 'nalura! ‘gas s'upply'_'and demand
volume. prevsr_bu:rcnt natﬁral'.gas use decreases to 6.8 MMSCFD comprising
2.07 MMSCFD for ceramic and the rest for cement industries. Incidentally, the

ceramic indusiry started to use natural gas in 1986,

The reason for this decline stems merely from the financial cost consideration
by cement industrics. Cement industry is encrgy intensive and its energy cost
accounts for 60 to 70% of ihe direct production costs. Current pricing

structure of energy products compels the industry to use domestic lignite as



Table 1.8 Stéius of-Eiect_r'mcauon

VILLAGE §ASE

1989~

_ . 1987 - i te88 . . -
PROYINCE Total Ves - glectrified STATUS Total Ves _electrified SIANE Total Ves e]ec_trlrleq STAIUS
Ayutthaya A58 1422 975% VasT Lad0 o 9Aa% 1,456 tad3  9%/F
SaraBuri’ . .932 862 0255 942 885 #I9E - 943 895 . 94 9%
AngThong 502 S00 9R5F ©502 801 924% 502 S0l 994%
LopBuri 029 . 850 826K o4z 866~ A£I1/% 1,044 ‘924 ' BASE
SingBurt 1 352 352 1000F 353 353 icoos 353 353 /000F
Chainat : 409 356 EZOF -~ 414 364 __EZ9% 417 377 90a%
Total UCR - 4682 4342 9278 4710 4909 956X 4715 4493 95.3%
HOUSEHOLD - BASE S . S
B . 987 S 988 .
D’R_OVINCE ~ - TotaHids  electrified A TotalHlds - electrified
ayuttiaya - 134120 - 82,946 ' 6LEF © 1357297 96180 JO9%
SaraBurt . 102,347 .- 56,358 55/% 103,576 60,237 SBIF
AngThong © . S7,005 39,590 G95F - 57632 43687 . J58¥
Lop Buri™ . C 180,123 72,438 4BIF 152,525 76,625 @ S02%
Sing Bur CuER23 30Vd . FeeE - 47,430 - 3597 FAeE
Chalnat 7742 39878 556§ 72,244 __ 45900 649%
Tota) UCR _S62.160 326,124 580% 560,137 359,604 617%
Source : PEA & Total Household Share by Team Estimates based on NSC Data
Total UCR L,
Chainat 2
Sing Buri —
o YILLAGE -
Lop Buri S
Ang Thong. 1. HOLDS
Sars Buri
fyutthays
. T L} L]

0.0 10.0 20.0 30.0 40.0 50.0°60.0 70.0' 80.0 90.0 100.
% % % % % % B % % % 08

Fig. 1.1 Status of Electritication in 1988



much ;as-.po_ssible. Although' the price {or a ton of lignite obtaincd through an .
- official . of."thc-induslry is- too low (500- baht -'pér-ton) even considering the -
expcnswc ‘transporiation cost, there scems 10 -be- a cerfain cost advantagc of
hgmtc over: natural -gas.-

Based on. _1ha cement i_ndﬁst_ry expansion plan. and in view-of the

characteristics of the cement -industry, probable -lignite and coal use in the
ccm';:nt indusiry in.the UCR is projecied as shown in the Table 1.9.

Table 1.9 Direct Fuel! Consumption Projection for Coal/Lignite

s L RBGSPE 9057001 195952001 1 9994EGL T
Cement Prod. CAP. 515§ 855% 5588 | 5558

- LIGHITE © - E _ ST B
Ateng Ahor o 18.85F & AT 1354 fa‘ m ﬁ'
“Thelwsng : AETIE 0 O00% PE5E B.535%
Tad Kvsng. . . BT JE2E S54E 559%
Sud-Tots! R 5 4 Jreg S I3F . 718
IM: COAL - . R AR - - - : '
Aheny Khot ~POVE 5.3 - {75 -:4:.55@.
Thst yang : 2551 E JOTE -1E2FE - 7868
Tob Awsny {OSE FO4E 1 O5E S 55
Sut-Totsl - 1503F IS7E - IOSIE -4 IOF
. ' . : & lmgget
UM OpOTOK - 1988 ¢ 0 1996 - 2001 2010 2OLOI 288
"Cement Prod. CAP 1) 14100 185,800 2R600 F2.250 3.4
_ LIGHITE L2 S : L
Khheng Kot 220 880 1,120 1,837
Fhal tisng - Co230¢ 600 600 984 4.3
Tsb Ky ' 640 1,080 1,290 2,118 3.3
Sub-Tolsl 1,090 2,560 3,000 4,938
it COAL- 3 ,
Kneng Khor 160 25 34 56
Fhslusng - _ 170 17 17 28
Tab Kvsng 28 31 36 59
Sub- Tolel N 358 73 "87 143
N.GAS . . 4)
L UBITAMMEF. - o757
R O00 TOE " 'spi)p FUEL DIREET USE PRGJECTION -
LIGRITE. 389.86 . . .915.64 1,076.89 1,766.26
IM.COAL - 22346 45.57 - . 5430 - 89.09
HGAS - - . . ...1832 - Dt o

MITES S 1) Figures l}lhrough 3) from 1996t0 2001 are from NESDB/WB
- - {Coal Development and Utilization study,june 1989)
. Flgurs for 2010 are by Team esti maies
4) Source: NEA



At this point, the role of natural gas in the total national cnergy structure . -
should be mentioned in view of future natural gas use in the UCR.  In Thailand,
total natural gas reserve (proven plus provabie rcscrvcs arc estimated as 129
Trillion Cubic Feet (TCE), where off-shore rescrve is 11.4 TCF and on- shore :
reserve is 1.5 TCE. Proven reserve is estimated as 3.7 TCF of whwh_ on-shore

occupies 1.2 TCF, while that of provable being 9.2 TCF.

In 1989, natural gas represcented 24% of the total national primary- energy
supply and demand, which amounts to 580 MMSCFD. At this consumption level,
the reserve/ production ratio is 60 years for the total reserve and 17 years for

the proven. rescrve.

The main consumer of -the gas is Electricity Generating Authority of ! Thailand
(EGAT) having consumed 74% of the total natural gas supply and demand
volume. chérding the future prospects of gas sapply and demand structure,
Petroleum Authority of Thailand (PTT) projects the supply and demal_ld volume
of 1,100 MMSCED in 2006, in which, 80% are consumed by EGAT, 13% by feed

stock industrics and 7% as fuel by industries.

This scenario of natiral gas ulilization where EGAT being the main consuimer,
stems from primary energy requircment by the power sector. Imporied coal
and nuclear power utilization need quite a long lead time. In order to meet a
rapici!y growing power dcmand therefore, readily available natural gas - seems
attractive. However, it is felt questionable that whether this way of natural
gas use would bring the most effmlem results in the future energy supply

structure,

Analyses of the total economic benefits from the total- national énérg_y supply
system should receive enough attention rather than amalyses of the least costs
for just power sector in certain time horizon. In other words, with long range
primary energy supply options (such as imported coal and nuclear power) in
relation to the consumption by sector and their s’p.a'ti.al' location should bé‘
considered. In this line of thought with possible change in the pnce, structure
of domestic energy products, the natural gas use as city gas, or as fuel in the.
industries might bring betier results _m_ achieving an efficicnt total national

energy structure.

10



In -addition, environmental co’hs@ciﬁtidn__éhonld be given to the use of natural
gas- as compared to lignite, paflicﬁ_faﬂy in tﬁe UCR. A prevailing idcé 1o
promote. cement industry in Thailand is to give the highest priority in Sara
Buri which is most productive and accessible to the major national cement
consumption market.  As such, continued dependence of the cement industry

in Sara Buri on the lignite would entail intensified air pollution. This problem
can be solved by the use of natural gas.

11



2. ENERGY INTENSITY AND FUTURE
CONSUMPTION OUTLOOK

2.1 Energy Intensity

The energy and economic growth have certain relationship. One of the
variables to demonstrate such rclationship is energy intensity. The energy
intensity indicates the amount of the energy required to generate per unit of

GDP/GRP.

In exploring the economic theory a little further, the elasticity of energy to
GDP (in view of GDP production function} is divided into two parts ; marginal
productivity of energy and the energy intensity. Thus even assuming the
samc energy clasticity of GDP, there exists two movemenis. One is declining
marginal energy productivity with increasing encrgy intensity, and vice
versa. These points should carefully be considered when one utilizes the

energy intensity for projection purpose.

Looking at the energy intensities in accordance with the phase of
development, one can see that the energy iniensity starts to increase at a
significantly low level, then decreases and again shows an uprise followed by
a declining trend in the latter part of development process. Stated differently,
this movement of the energy intensity has a characteristic of decelerating

{rigonometic curve.

This decelerating cyclical movement of energy intensity implies .the
followings. At first the initial investment spurt results in increaséd volume of
energy consumption without achieving cfficiency in energy use. At the stage
of completing the first import substitution-oriented industrializatidn, the
cfficiency in energy use is realized within this particular structure of the
economy. The filtration of the investment spurt in conjunction with passage
into the next stage of economic developmem is characterized by secondary

importfexport substitution, as being experienced in Thailand now resulting in

12



increases in e¢ncrgy demand and energy intensity, Finally, in the latter part’
of the development process, energy efficicncy in all sectors is about to be

achieved.

These historical experiences have been proven by cmpirical analyses and thus

utilized in determining future energy consumption outlook .of the UCR.

In 1988, final commercial energy consumption in the UCR is 71 litiers of oil
equivalent aga’irist the - national average of 33.5 litters of oil equivalent. Both
direct fuel {petroleum, natural gas, lignite and coal) and electricity intensity
of the UCR considerably exceed their national average. Although the region
has been .characterized as agriculturc-baséd, the UCR is one of the cnergy

intensive rcgions in Thailand duc to coricentration of the cement industry.

In planning cnergy sector for the UCR, the readily existing encrgy system to
support such energy .intensive industry can be capitalized not simply for

energy replenishment but also for future industrialization of the region.

2.2 Fuiure C'ons?umption Qutlook

Based on the past experience of the country, the UCR, newly industrialized
countrics and Japan as well as in view of the process of industrialization
envisaged for the UCR, Tables A-1 to A-4 at the last part of this report are

prepared to show future energy consumption in the UCR.

During'the period fs;om 1988 to 2010, the total final commercial energy
consumption in the UCR is estimated to increase by 3.3 times, while the
national total consumption by 3.7 times. The UCR's encrgy iniensive naturc is
still apparcnf in 2010, but the total energy intensity is projecied to decrease at
an average rate of 0.6% pck annum againsi that of national average of 0.3%.
In- other words, the UCR will have energy intensive nature but achieve an

efficient energy .consumption structure within its economic structure.

Regarding clectricity, consumption volume is projected to grow by 5.6 times in
2010, which is almost the same speed of growth in the nation. The speed of
growth is calculated at 8.1% per annum on average during the period of 1988

10 2010 and the elasticity of electricity demand is estimated at 1.3.
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Petroleumn . products consumpuon in_ the UCR shows a.-growth patlern bemg
similar to that of whole cnergy consumption. . “The - consumption will - -increase -
by 3.8 times until the year 2010 at an average anitual growth rate of 6.2% from
1988 o 2010 and the petroleum consumption - elasticity is calcu!a_t’cd at_._.99. '

~Boih the petro!eum and electricity  consumption in the UCR - is plojected to- be
lower than eéxtrapolated results of the existing projectmns (For rcfcrence, the
origmal projections of National Energy Policy Office (NEPO) - and PEA are:
presented ‘on’ the Tables 2.1, 2.2(1) 10 2.2(3) and the economic frame fqr the .
energy projection is also provided on the Table 2.3). g

Table 2.1 Load Forecast for UCR (Energy) _

Unit: GWH .~ o ’ : e Growth Rate
1987 1988 1989 1990 1991 199z 1993 1994 1995 1996 1997  88/98
: - agtual : AR - 5 AR o - )
AYUTTHAYA 26196 367.85 439.07  740.64 80977 ' 927.30 1,002.95 1,080.58 1,1563.38 1,251.64 1,541.90 15.46%
ANG THONG Yi40. 9225 993F 10596 11353 ' 122009 13077 14007 “15001 - 160.48" -170.29 7.05%
SARABUR) 88387 1,092.18 1,233.19 1,362.31°1,469.17 1,620,606 1,78451:1,942.05 2,021 94 2,103.86 2,175.43 - 7.96%
LOP BURT - 14475 178.89 19893 22648 256,57 - 269.27 31280 338.03 363317 394.31.7421.587: 1 '3.99%
SINGBURI . 6715 . 7274 7918 8496  91.6%  99.43 0728 11581 12514 13520 '144.87 7.96%
CHAINAT ©U9L13 " 10045 4200 - 12469 - 13809 15321 168.65 - 18523  203.42 - 22316 . 7242.61 10.29%
IOTAL: i 539 96 i 904 36 2, 152 60 2,645.04 2,876.82 3,219.96 3,506.96 3.801.77 4,029.20 4,268,65 4,496.68  10.02%
LoAD' FURECAST nm UCR (Dsmnn)
Unit: bW . ; o . T L
L1987 1988 1989 - 1do0  FesE’ 1992 1993 1994 1995 % 1996 1997
. -astual B . ) . L e - s e e
AYUTTHAYA 4492 7272 -90.15 13495 14676  167.15 1799319294 20633 221.34° 23618 . 1598%
ANG THONG 18.74 2202 2350 2486 2642 2817 2992 3179 3378 3585 . 3776  6.18%
SARABURI 174.85 20270 22695 74878 264343 29Y14  317.03 34307 - 356.36 - 36989 - 38ildD T 7.28%
LOP BYR 3522 4293 4744 . 5340 5985 . 66.78 71.67 .87 8242 8824 9355 9.04%
SING BURI - 1664 17.48. 1883  20.00. 2136 2293 2443 26,18 28.01 2997 . 31.80 6.88%
CHAINAT 2050 2248 2507 27.48  30.20 3325 3632 3960 4316 47.00 5072 9.46%

TOTAL 310,87 380.33  451.94 ~ 509.47 54902 60942 659.36 - 710.45 . 75046 79229 .'B3tdi * -908%

LOAD FACTOR 5658 572% 572% - 593% 5998 603% - 6078 o61l.1¥: 61.3%. 615% - 61.7%

Dats Seurce :PEA
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Table 2.2 -

on ‘D?éman_d Forecast (1)

CUMIT M

1988

1996 -

_ 2001

G.RATE

2010 1988/96 199672001 2001 /2010
- WHOLE NATION.  1,629.10 3,466,10 .4,600.00 7,479.66 8I°F 582§ - 555%
I .GREATER BKK. 1,806.03 3,418.78 -4,535.88 7,375.40 SI0% 5855 5558
2 CENTRAL. . Bl o o '

B EAST e i “1.28 3.49 502 9.20 I35 2E54E b5
4WEST - IR .

" 5 LOWER HORTHEAST 0.9 D14 0y 23 HICE g | I57F
6 UPPER NORTHEAST 1.40 214 266 390 - Su5E . FHd5E - HI5F
7 LOWER NORTH™ 0.92 157 . 202 313 5.2/% BIrE 4 e5%

- B.UPPER NORTH. " * 3: 5.56 7.25 it.49: P53E | Bd5E  5.725%
9 LOWER SOUTH 10.43 i9.67 26.08 42,33 SI5F 5808 5538

10 UPPER SOUTH. 5.84 14757 2093 3758 LR o I 8.78E
CUEOTAL POPRODU oo s TR e . S
~YWHOLE NATION - 15,255 28,550 36,768 56,690 . SI5E L K £:5: 4
1.GREATER BKK - TH143. 17,1900 22,447 - 35,906 f70F - 548% Lo0E
ZCENT_RAL : “734 1,386, © 1,935 3,535 SIPE 5 00F HESE
3 EAST 1,078 2,043 2,502 3544 71T didT P 8rE
4wWEsT. 7L 1,157 1,928 2,593 4,484 5.50F 8108 20r€
5 LOWER NORTHEAST 505 © - 79% 928 1,221 3758 . FO3F 2248
6 UPPER NORTHEAST 615 982 1,219 1,790 SOIE 442g 5 a5g
T LOWER NORTH - 715 1,024 1,241 1,760 HEIE O I FO4E
8 UPPER NORTH - 590 89S, - 1,066 - 1,519 5048 dONE 15328
9 LOWER SOUTH -~ 667 985 - 1,177 i,610 YEOE  FE4T 074
10 UPPER SOUTH. 865 1,339 17661 2,463 SoIT L AOT 08.55%
SOURCE: . NEPD

Table 2.2  Oll Demand Forecast (2)

HRGF= M _ _ o ~ G.RATE _
L 1988 1996 2001 2010 1980/96 1896/2001 2001 /2010

GASOLINE R : -
“WHOLE HATIGN . - 2,921:27 . 5,232,92 6,945.10 11,585.59 2568 5.858F 555%
1 GREATER BKK (,302.95 2,660.11 3 77211 6,981.67 a338 2248 7O8%F
2 CENTRAL 13058 - 18581 ° 22538 32079 451K 3 edT S OPE
3 EAST . .. . 228.31. 37575 .438.22 565.32 SFE | 312% 2G7E
dWEST 197.95 © 29625 36829 54543 SI28  4A5E LA
5 LOWER NORTHEAST 13955 ~ 22523 ~ 280.62. 41096 8258 LAOE $IE
6 UPPER NORTHEAST %243 29578 37141 553,38 5.99% LE5F 4 5FF

7 LOWER NORTH 146,66 23482 29052  422.90 5398 ERAT 4BE
8 UPPER NORTH 236.19 36835  456.87  670.81 EPIE 4 40T 4 IEE
QILOWERSOUTH - . 179.29: 20132 -~ 34848  509.02 5.79% L I7E A IOF

1D UPPER SUUTH 18538 308.48 39321 - 605.31 5.57% 490 LA E
DIESEL - o _ Lo s : :
CWHOEE NATION. -~ 7,316.95.13,060017 17,%51.25 29,033.11 75T 5858 5.90%

1 GREATER BKK 2,665.88 6,407.61. 9,144.29 17,341.90 11508 737F 737

2 CENTRAL 384.33 66837 931,37 1,709.4! 7IEE 5558  5.958

3 EAST: . - - 818.06- 1;133,97 1,424.34 2,183.24 EI7E . ABTE 4I5F

AWEST Tl T 328.00 1 04352 1.,33568 2.10652 460F  S05% FIE

S LOWER-NORTHEAST 42913 52362 ¢ 579,77 | 692.88 F55F LO5F 2 O0F

6 UPPER NORTHEAST =~ 406.38°  '618.18 ~ 758.85 1,094.18 $I0E 219% LI5F

.7 LOWER NORTH- 498,81 ' 669,75  789.94 1,064.50 5% 3358 3378
8 UPPER NORTH - - 336.40 48292 - 58160 - 811.47 4578 I 3778
9 LOWER SOUTH T460,03° 66221 777.98: 1,025.78 4588 I27F 310
{0 UPPER SOUTH' £89.95 - 850.03 1,009.45 1,385.056 - AEPE I 508 FAE
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Table 2.2 Ol Demand Forecast (3)

G.RATE

URIT: M8 ' . - ‘

S 1988 1996 2001 2010- - 1988796 199642001 200172010

WHOLE HATHIN 306207 5,607.06. 7,675.03 8,297.33 tooRy - 3048 087%
| GREATER BKK- 2,326.99 4,622.88 4.892.20 4,04899 - S&WE - 248 ~SO08%
2 CENTRAL 21264 521.10 76527 1,485.73 . fL@&. . 2998 765%
3 EAST : ' 120,22 52169 - 62530 | 17476 POI4E TH98 | SWE
4 WEST | 21760 . 57275 87365 1,811.52 - NEE5E 0 8818 . ST
S LOWER HORTHUAST 18.21 3906 . 5582 103.49 1O0IE  2NOE L RI0F
6 UPPER NORTHEAST 29.25 55.91" 7418 121.75 8.44T Rt S 1 5
7 LOWER NORTH 388 10332 14205 24953 SATE S5 S
& UPPER NORTH 8.74 11.12 1210 12.78 FO5E FIFE-  -E¥SE
9 LOWER SOUTH . -5.79 927 12.05  19.29 8.05% 539F 5378
10 UPPER SOUTH 6355 149495 22140 43827 & /0298 SHT FE TR
- KERDSEHE - o ' R o -

WHOLE NATION 12557 18366 21709  293.82 . LETE- | ITHOF - S
| GREATER BKK 4153 80.34 10267 15791 SE08 .. 503 &90%
2 CENTRAL } 6.29 10.68 13.20 1925 . L94E dIIF - L8
3 EAST 5.56- 7.61 8.79 11.44- LOGE L82E S97E
4 WEST ' 1303 - 1582 17.43 20.87 SATE /. P5F EORE
5 LOWER NORTHEAST 8.20 10.21 11.37 1388 2 78T 2188 AX4E
6 UPPER NORTHEAST 597 . 953 }1.5B 16.41 E08% 878 I85%
7 LOWER NORTH 12,33 15.00 -~ 16,54 19.84 SAIT 1978 SO4E
§ UPPLR NORTH 5.87 6.61 103 7.91 {50% {245 1528
9 LOWER SOUTH 11.58 12.34- 12.77 13.65 2E0F - D598 BT

10 UPPER SOUTH 1521 1552 15.70 16.0& G5 GIL3F Q758

Table 2.3 Economic Frame for Energy Projection

SCENARIO | .
- BDP/GRP _PROJECTION
GROWTH RATE

_1988/96__ 1996/2001 _198B/200]  1988/2010

GDP - 7I5E 5645 66IF A6F
GREATER BKK BITE 6778 273E 710
CENTRAL 6 79% 5278 620% 6208

EEAT HO0LE & A 6%

UNIT: 1972 REAL PRICE MMBAHTS N L
- - 1988 1506 T %001 3000 .

gD, - ) 495,374 865,878 1,139,063 1,924,423
GREATERBKK  2) 244,608 463,964, 643696 1,105,118
LR (CENTRAL) T) 20,694 35,002 45,253 77,785
UCR 4) 20,694 - 34616 46,335 79.013

_ | PEGIONAL SHARE _,
NATION 100.00% - 100.00%  100.00% _  100.00%
GREATER BKK '49.38% . 5358% . S5651% - 57.48% .-
R S 418%. 4048 - 3.97% A04% . -
UCR 4.18% 400% 407%.. 4518

AOTES: Figures on the row 1) to 3) are from NESDB/NEPO
Figurescntherow 4) are estimates by the team
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