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7;éknrncﬁ_
This report contains all papers which 1 have written fér thei_

‘ Enorgv Mastor Plan Pro;ect 1n my stay at Energy POllCY and;-'

Planning Div1sion, Hatlonal Enorgy Adminlstration; a JICA e

(Japan Internatxonal Cooperation Agency) axpert, frpm Decomber-

1985 to Juno 1987.‘__;_-

| Part I 1s the latest outcome of our works | An dxaft on the
| 1ong term energy supply plan is dGVeloped u31ag tho results 0£ '
runs of the model. Following the methodoiogy 1n the EHP teﬁorts, 
I intended to utaliza the results as much as possible in thisf“
‘_;epoyt., However, because the valiaat1on of the mod@l is not yet--L
” "66ﬁ§iéte,; much more w111 be sald by the £urther 1mprovement of

= the mbdela: =~:_'j'

The purpOSe of Palt 1 is only to present 1nf0rmatlons to be
'! rafered in deva10p1ng the energy supply plan by NEA. o hhd,: Ehé‘
v1ews presehted hefe ara the ahther s’petsonal ones, and not

necessarlly of NEA. :

”- Part II presents some norks relatlng to the proper works of

| EHP prégéct-~ Chapter 1 and 2 deals w1th the demand analysis for

- the two principal energy consuming sectors, _i.e. transportation

sector and household*tertiary seator.‘_ The mechan1Sms of deter»1
minang energy consumption are analysed by the method of econome»‘
- trics.—_ Th& results may be useful for tho 1mprovement of ~the
demand block of EHP Hodel, or for the compilation of the input

data and the interpretation of tho results oh tho demand side,



In Chapter 3, ‘pricing mechanisms of crude oil and petroloun
_ﬁ:édqcts ‘1n{-the ihtethatioﬁa1 mafket are ana1y¢éd by siﬁplé
- eéoﬁométricf'méfﬁbd.  This ana1y31s is not an aCcompllshed one,

o and has many pointa te be 1mp20ved. o

"ih Part:IIi, how to utilize the full capac1ty of the model‘
© is distussed. RS First, the dapabilities ‘and linitations of the

imodéi-ére;ﬁrésented 1n detailsf~ It 1s essentlal to Pnow them for |
‘fthe fuel utllizatxon of the modol. Next, some personal ﬁpinzons ;

: ﬂ about the organization of works are. preqented

In Appendlx t, soe technical papers about the method010g1e$‘,
cof compiling the input data and - of analxzxng the TGSults ‘
:u':Locorded. ‘hnd ‘1n Appendix II, the'terms of 1eference and

- relatad dbcuments ale recorded.

,Thi§  fopqrti_is:'acgémpliShéd  with tﬁe‘3suﬁp6rts"$y':m&ﬁg-
 peo§1o.:1$speéia11y, Ifﬁculdlliko'to'expfes§ my aphféciétiéﬁ'téj
Mr. Wohar  Singh H@ngg,g.pirecﬁar'éf'Energy‘Palicf and Plavning
 ..Divis{§ﬁy Ks. Bﬁnqhirdfkuiphaﬁiéh;. Chiéf'qf"nnerﬁy.ﬁastet Pian'
_Praisct, 'ahd.tﬁe éiaffs, Mr;'Sﬁpbt Tadyu; Hf“Hanoch‘ﬁénakoﬁ,'Hs.
Kanda Ta1panich, Mr. Suthat Chobchuen. Hr Trirong Saﬂtimetrlrul,
¥s. Sa1p1n Cintakulchai M, Thaveesakd1 Tooppanom, Hy, K1tt1pong
3_Rattanapisutiku1,_ Mr,  Amorn Na Thaland, M51_Vannee Khummongkol,
.'us._ Pfaﬁapan Péamﬁratom éﬁd'ﬁs. Jitra Suriyavong. and 1 iike bo
eXpresy my special thanks to mf _sécrﬁtar&, " Hs, $visamorn

', Lukitcharoenkul.
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&éﬁﬁﬁxuunmw9£,héﬁgﬁlerm Enérgv Supply Plan

1) m Presg 'n;. sitgatigu on £ m

Ehorgy demands 1neraase stlll Hlth a strong correlation_ﬂ 3

7;f\which economic development 1n thls country ' Although‘the grqwtb-'

'71Lrat¢ Has suppressed by the two 011 shocks, tdtal’eﬁéfgy deﬁéﬁd'f: |

5"Hés"1ncreased at 3. 6% per year from 19?5 to 1985 compared w1th _

g 'the GDP growth rate of 6 4% per yoar in thé same petiod thch:

» "br1ngs _GDP élast1clty ¢f total energy demand 0.56 (Table I 1)

:f iFor the tatal 0f the modérn energy, tha growth rate 1s 5 0%, and,

*?"fthe,gnp glast;eipy_is_o.vq._ i

L Table t-1 _::;Endéusé”zne?gy cohsumptibﬁ: 

ik e b e e ek e (e e e s Ryt 2 ot e g Byt g 1t e el e 4 e et ok e el s e b e e e s e

J6rowth Ratel

hElectriélty |
_Petroleum Produets }
;coal & LiQHito RN
=Sub_Total“ 9,146

6,579
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!
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15 125
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___Mf-,,w_;|}
6.4% - |

- “Source - 1 NEA
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Sub Total -3;507 1?1?09 _16,115j TR
’l’taditlonal Enorgy 9.713 10 840 11,603 1 1.7%

Lometal 13,431 | 23,5091 27,718 1 4.8

Domand Domestlo Pioduction + Import;j'ﬁkﬁortV;'7

"”7-:-:¢$ouroo v NLA ffj L

0& tho ptimaty oho:gy bases, tho growth ratos of the domand .

laro hlgher than on tho endhuse onorgy basos. The growth rate of }

‘f[otho total energy is 4 2% per yoar and that of Lho modorn onorgyij"'

,i {iS 6. 3*._;1..ﬁ ::{.,

) The onorgy domands will bo roqu1red to 1ﬁcroase both for |
o {rxsing pooplo s standazd of 1iv1ng and for promotlng oconoM1o R
'Igidovolopmont._ Actually the maaor factors whxoh increase tho '
o_demands are such as rural elootriflcation, diffusxon of olootrxc:”
Iappllances and oquipmonts, industrial devolopmont w1th modornized~'

_Itochnologyf development of transportat1on ete, T spite of somoo

'-'faotors uhioh decroaso tho GDP olastlcity of onorgy demaud, snchI

"'as improv1nq efficiency or conservation of norgy. structuf&l
"g‘changes of 1ndustry (induetrial or transpoxtation soctor) into

' noto onorgy officiont ono and otc.,I it is appropriatoty forefoon_
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. that the trénd in the past of ohergy demand will contimie without

'frlﬁtgé.deifiQAtiohs_(déélihiﬁg the trend) in the near future, .

On the supply side, the éubpiiéso;'indigémgus éneﬁgy{Qsﬁch 
.": as natural qas,= crude oil 5nd lidhite §£arted”t6 inéréage.ih'ﬁha;'
__rucent‘ years. ; Especxally hatural gas snpply w111 be ih gthéf
matured stage ih the iMmediate future and contribute largely to
:iincrease domestlc supply of energy : And consumption-of 11gn1to:“

'  wi11 1ncrease also gradually as 1t wlll becone mcre economic in

f 5?the 1ong run.-

By tho 1ncrease of indlgenous supply bt energy tho depen~
.fdency on imp¢rt has rapidly decllned recently (Table X- 3} And L
”?- also by the recent decline of import prices of energy,'sihé. _
.:~burden on iorelgn oxchange by 1mport1ng energy haq een ligﬁ?
'H:téned,l as shown 1n Table 1*4. HOHeVer, decreasing 1mport"bf
‘;energy will be still a salxont policy issue."because; .impﬁrtf*
:-prxce.of energy (especially of crude-011 and petroiéuﬁ -prdduéis)‘
: w111 increase at relatxvely hlgh rate, 'féfieéting"fhe‘ markgt'

¢
7wh1ch is iorecastod to becoma tight in the 1onq"run.

L]



0 'Table 143t Imports of Ensrgy
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a--».un.u....-—-a.-.——'-.‘
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! |

'”f]l) Sharo 1n total demand of modefn energy on pr1ma1y energy bases ’

=f;i2) Share 1n total domand of energy on prlmary ener y basas

. ;i’tfabiei_i:%a i iﬂw iﬁf','ﬁ'“@‘-fg?' . |
_ LD DI L (Hllliohs of Bahts) .
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188, 686_.:-
216,746
196,616
236,609
245,155
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5 Moro detalls will be discussod for types of energy. ;Tﬁea'”
'}tbtal electricity demand increased at 10% pex year and anrease" _
by mote than 160% fzom 19?5 to 1985.;‘ The denands increased both_‘ “

¢ i:1n tho indust1a1 and the household tertiafy sectors. , However,fT,_

”q fthe por Caplta consumpt1on of eleatricity in houséhold remains“

'1ﬂ'st111 low,‘ and not~électrified populatiou remalhs st111 large.f;3;
‘::--The promotion ot electricity consumptlon by household is one of‘;f'

l_iftho prznclpal policy objectivas.

o The consumption of petroleum products increased at’ 3 7% parf_“*
‘”year 1n the same pexlod Tho largest part of 1t iq cohsumed ih

 -the transportation sector..r The conSumption of d1ese1 oil

""creased at b% per year mainly by th1s sactor.: On the other hand, ;;'a

':  the ¢onsumption of gasoline was stagnant 1n the recent. severali

*'} years.. The consumptlon éf fuel 011 has decreased because of the--'-i

jisub t1tution to the other enerqy sources (natural gas,_ ccal,;i'
: 11gn1tej and oloctrioity) 3 Theso structural changes-oﬁ congumﬁ¥- ”f

| 3t1on and somo diqcrepancy of market mechanlsm are 1e1ated Hlth'

the pricing policy which has brought distoxtlons from their supu.'"'

Cply costs into the prices, The priclng pollcy for petroleum_'f‘

'_'products which aims to make Lhe market more etficient hy setting‘

thé prices close to the international pr1cos, along with 'the-, |

_‘investment policy on 0il refinory to reconc1le Hlth it on. tha':.

' supply sidc, will remain valid 1n the future.
~ The consﬁmption of natural gas.which-statted'in 1981 has
:iﬂcfeased'téﬁidiﬁ_méi@ly'by)the olectricity ssotor. Tt attained
more than 10% of the total suﬁply of enorgy in 1§85} and - arround o
1996 when tﬁe‘suppLy will'rﬁach tho peak it will attaih; aboﬁt_ 
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CGnsequently for the present,_ it is urgently required tq_

'ij“*etzthe clear ﬁrOspécts on supply and’ utilizatlon of natural Cgas

“vﬁ;ln the next décade, because the 1nve$tmehts related to natural :-

_f?lfgas must be i_blemented on the long term ptospects

The consumptions of Jiﬁnlte and coal have 1ncreased rewi

' ;fceht1y.f,These tw@ fuels, at the pxesent, d° “°t have S“bSta“tlalw-
"ﬁ£?003t adVantades to the Gthef fuals.- It is necessary to appre" o
'Viaciate these fuels in 1on0 term vxewpoiht as they “111 become‘

;:]?economia._ g ;““

A The traditional energy 18 still the 1argest source in the
-f{= rufal soctor.‘j Although 1t w111 be substltuted gradually by the.;
-xfﬁimodern energy; f still remaln the prin¢ipa1 energy eource i
:;9fth1s sector.=i The problems concerning supply and consumptlon 05:3
-?fﬁthe tradltional enérgy, such as depletion of wo¢d tesources and: 
‘flﬁpxomotion of utilizatlon of agricultural wastes, “111 b9“°m° g?o‘H{
f ‘be treated by ecbnomic rat1ona1,1 same as for the mOdern energy, ‘E‘

-f_as the rural sectof bécémes involved 1n ¢ommexcxa1 mar?et.‘

| "'-_'f'2._5jfi_"75?‘_“*¥]i¢¥: Iﬂsﬁ‘f*sw :

Long term policy 1ssues concerning energy supply in this
 _country can he llsted as follows,"accordxng to the policy ohgec~:
f'tives derlved from different viewpoints such as efflcient supply. “
; and consumption system (both in mxoro économic and macro economici ”
.jpoints of view) and othor paints of vzew (for example, equity and'

1aﬂ:wé1fare for the paople) _ |

| Optimum allocation of investments in ‘the eheryy seetor

This can be implamented by some differont criterions

- 1"_.6.' .



o f'fsuch as m1n1m1z1ng total 1nvestmenb costs for enexgy‘_.-

a supply in this ccuntry and maxim1zat10n of eeonomics_Vf'

*a'growth rate. nllocation of 1nvestments in tha electri*"

;:city sactbr amOng types of uu1t aad in 011 reflnery

:7kclose to the international priCes.-- However,' cons1déra~f:7:‘“

“'Qtion on equity or welfare st be resetved for exampla'f"

i sectox conco;ning 1ts coflgulatlon are the maxn issues. .=7;r5‘
“Pzicing of enexgy SR -
To reallze effiCIGhdy in the internatxonal environ -

'ment through market mechaniSm, the pr1cee should be set::'”'

for rural electr1f1cat10n or generally promotlon ¢£__"'

*f'onorgy consumptxoﬁ relatlnq to tho people s welfare.=f" -

,}Promoting indlgenous energy supplles

- Th1s has positivo affécts on the econom1c develop#'

:?:-mant hy decreaslng the burden ot foreign exchange._'§‘

'f  1ndustries and other 1ssues such as protectlon of enbi~- o

-E'Rural electrificatioh, promoting or subsid121ng 1nfant R

‘ ronment ahd energy securlty of this country, etc.., '

These issues, although not dlccussed hére eXpllcntly, should'”3:

be alsd

P

con51dered ine parallel w1th the 1ssues above.

"Other issues specitlc to the demand”51de such.as eneryy

g ‘conservation. B

 Macro- ccotionic and industrial pOllcleS affecting energy'-'

'.'qonsumption.



tio.t.hu.losmusﬂmm__

ﬁﬁshQﬂslgﬂi o
FHP Hodel is an optim1zation nodel thch detolmlnos tho

7;;optima1 supply structure and alloeation of 1nvostmonts in’ the
B energy supply soctors.' in tho viswpo1nt of. m1n1mization ot total'

ojoost of onsrgy supply in this country.‘-

Pricipal exogonous factors are end~use energy demands, !imé -
laspori prlcos and oxtraot1on cost of energy and constraints on:

-.;supply capacities in the onorgy sectors‘,: H1th thess var1ab1es R
E  g1Veh ftom outside. the model detorminos opt:mal solutzons by

-flllnoar programing (for tha psriod from 1986 to 2001)

Tho ond~use onergy demahds are forocasted by (lxnkage) equa-"

'tions and enetgy 1ntsnsitios by sector (and by typo ot energy 1ns

”somo casos) The equatlons determine output or 1ncomo levsls, or -

othor factors by soctor, which doterm1ne onergy consumptions | :

- hased on GDP or GDP components. hnd theso factors and the onorgy
f[_1ntensxties detormiﬁe the ehorgy demands. by sector (by typo of

- onorgy in some casos}, whioh are 1nputtod 1n tho modol.

Tho constralnts on supply capacities are sot based on 1nfor~
mations on ' tho:actualsltuatlons, - and forecasts and oapacity

‘oxpans1on_ﬁ1dhs pfépafod by concerned agents,

") Ass mngio ng
Tho valués for the oxogonous factors for Basa Case are set
as the nost probablo onos, taking into_consideration the oonsis~

_tency_ with_the targets by the 6th plan,  Consequently, the re-



--:sults can be eonsidered as the rocommonded plans cbrrequhdinq

'_:the most prohable future

Howevar. as the assumptzons are not free fxom uncertalntles.;'
.VLhe runs by alternatiVé scenavaos should be conducted to analyseff

5‘37how the results change 1f some of the assumptlonq change.' E '

'*:'iThe”aSsﬁhptiohsffbr Bgég.casé_aﬁefa$'fo;ldws:;-

| j.-mz

The real GDP growth rate is assumed to be 4. 9% per year from” 1_

  ‘1986 to. 1991, 4 5% from 1991 o 1995 and 4, z% irom 1995 to 2001

35‘§nargy Pricés (shewn in Table 1~5)

The imnort pr1ce of crude 011 (current prlces) i% assumed tojf

'increase to ?1$/bb] in 1991, 24$/bb1 in 1996 and 28$fhb1 iu 2001._';'

The import prlces of petroleum broducts 1ncrease at the same rate

crude 011. The import prlee of coal wlll 1ncrease from -

':43 6$/ton n 1986 to 59 6$/ton in 2001 at 2. 1% per year. e

-f*mlne mouth prac of llgnite lncreases from 4!5 Baht/Ton in 1986_  -

- to 649 Baht/Tan 1n 2001 at the same growth rate as 1mport coa]

' {The pr1ce of domestic cruda 9111 inctease at the same grawth ratc
" as lmport crude,‘ and the well head priCe of natural gas w111.. 

increaso accordlnq to the exxstlng prlcing formula.



{2) For electricity generat1oh

1-10
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1
o
b
b
3
|
|
|

,T-Tﬁbié 1-5 ::fjaséumptions:oh’Bnefar prices
0T ke 198 1 1991 1 1996 1 2ol |-
e F T T e B
P o AREE A A
| Crude Averago | DSS/BBLI 14.44) 21,051 24.401 28,291
: LG :.Uss/ﬁsuif 17, 23:“2 11: .29;11}5'53;74:-j=
'3:jéfomium"casoiiﬁe;,7,s: USS/BﬁLlf 0. 881 30.44: -asgﬁélf 40;91:

. Regular Gasoline ; US$/BBLl_  17, 93:5 26;14= '36.3Qt“557i$:_

:'kerasené" o '=:gusslannr' 17. 23:§f25.13}3 zg,éot_'sz 85:”_ _
. !;:‘Jet el '{‘uss/ﬁbnit'?s 73:'934;60:-'46.£1} 4. 50|"' |
7-ff: High Speed Dzesal __:US$/BBL: :13 591 '27;10:' 31;41:‘ 36{4@I”"
'6 : Low Speed Dlosel E -:'Uﬁsfbbhi"13.19:-:26;51} 36}73} :35'62;‘1

1 Fuel 041 e  :”Us§/BBL: 10,34 20{10: -33;30:j'?? 01;f,'

£ ‘Coal : ugglfoﬂ:-'4a.53: =4_8__;,41_::_ 53.71:- 63,551
"V}Domostmlj : | ; : | : : § -

{ffhét'crﬁaet. "; US$)BBL}. 11,50:- 16'761 _19.43:_ 32,531

:'na;ura1 Gas (1) :U5$/MBTU1 sl 1 99|; 2. oa:'  2,261

: Lignite (2) :BAHTITON:.dfﬁ 001 J21'01: 584, ?2: 648 15

{1} Hell head price at Erawan: '



H ‘fshort, it 13 assumed that the prices of coal and lignite
_Twill become rélatiVely cheap compateﬁ w;th the prices of oil and '

ii,natural gas, becauSe tho markete for the 1atters w111 become

;fitlght 1n theflong fun..ﬁﬁv_,“

ConstraxntS'-set on the capaclties of extractlon of. domestmc. :

fene:gy and cohversion are shown iﬁ Table X 6 For natural gasf

-_ﬁcrude oil and llghité.‘ ¢onstraints can he ¢6nsxdered as econom1- o

o cally recoverable oapacities.u Constraint on’ the 011 ref1nery‘,‘ '

7 se¢tor is set only on the capacity of crude units, and is- fixed

"fjat the levéls of TORC s expan31¢n plan Phase 2 1n ]991 and in“f_'ﬁ

"jfstallation ia new unit Of 65 Kbbl/day after 1996. “For ‘the
:,electr101ty sector. cqngpgqlnps are set based on gGATf actuél

111



“-; 3Tab16)I~6fj' Haximum capaczty constralnta on

L domestic energy supﬁly
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. rnam ’g‘ i;.gb'_m.' a nwu Supply_t Outline salnes

BEQJﬁLuﬁmgmmLO“QZIQQEJﬂﬁﬂﬂdLIEL .5$n£g |

..Prlnclﬁal 1ndloaters hy Base Case ooncerning ehd*use enetgy-
:  demands are shown in Table II 1. Total demand of énd«use anergy
g forecasted o' 1ncreasa at 3. 3* per year fxom 1986 to 2001,
f*innd the GDP elastic1ty of demand is 0. 73 wh1ch is slightly';_

;;tlarger than one 1n the past one decade.

“ “-;}?&ab;¢;11~1_;: ’Eq¢4vs§_zﬁefgg_égﬁsumptisn-

L e | (KTOE) |

y L 54_, _ '-1 7'..;:'| S 'l Average Growth Rate |
RO IR N I ALl e |
B I Y 1936 |- 1991 | 1996 1 2001 | 19861 19911 18961 19861
|'-':\-v:-l | P oo 19911 -1996 [~ 2001 2001 |
e |t | o [ b | ot e | | o
L_JFlectric1tyl L 849 102 6?2 103,503 4,536 1 1,6 | 5.6 ) 5.3 6.2
. i 1 ST PR NP I NDSREY B
,-IPetroleum t10 434 l13 433 116,336 119,625 | 5.2 | 4.0°) 3.7 1 4.3
."IProduCLs -I RSN & S EIR T T R A I
e : {*‘ |- RN CEUR P CRNRS I S g
”_-lCoal & 1 444 I ?46 171,137 13,606 120.9 1°8.8 | T.21 8.9 |
1hlgnite | S "‘:?! S Y A D oo

' I'“ 0 N N I b

-_|Natural Gasl 1921 3 ) 329) 489 F13,9 301 1 3.1 | 6.6 |
Tob { TS IR R AR
8 Sub totall12 920 11? 220 121,405 126,268 1 5.9 1 4.5 | 4.2 4.8 |
| o oo PR R R S

i _ITradltionail 6, 592 I 6 831 156,987 1 .7,120 1 0.7 1.0.5 | 0.4 { 0.5 ]
iERerey - ol l:__‘ % I - A N B
b S | S N | N I I
b Total t19 521 I24 051 128,392 133,388 1 4.3 1 3.4 | 3.4 1 3.3 |

- The £igure9 for 1986 aro the results of . funs, and not

:necossarily equal te the actual values thxoughout the report,

hs the demands for tho traditional energy is forecasted to
Eincrease at 0 5% por year in the same perlod, tha'increase of

"damand is net 1argely by tho modarn energy. The growth rate of
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:{tha demand fol modern enurqy 15 4 8% per year which is slightiy
lowor Lhan the past ten years growth rate, and correspcnd1ng GDP'
- olasticity is 1. or. o - |

: cOnsequently, the share of modern energy 1n the tctal deMand f g
N increase from 66% to ?9% from 1986 to 2001, hnd, although .

- 'the1r share in the total modern enelgy will decllne, petroleum“  

, products w111 remaln to occupy the largest part (?5* ln 2001).

. _The demand for electriclty 1s the second 1argest, and wxll contlm‘

'nue to increase the share. The end use dcmands for coal, 11gnite‘*'

' and natural gas w111 st111 remaln small,' although; the growth ..
'5 rates w111 be h1gh. a | R |
“Turning tb thé'éupply Side;. the forecasts of primary enelgyi_'

7 _supply are shown in Table II 2. ‘ Total supply of primary energy _ﬂj

(excludlnq éxports) is farecasted to 1ncrease at 3 9% per year 1n .

:the. period. And that of modern enorgy will 1ncrease at b 4% in"
‘ the:péf{od, whlch is h1gher than the growth rate of the end-~ uue
demand for modetn enorgy because of the conver31on'especlally‘jln

tho 'eléctricity sébtct 1n terms of primary energy,: suppiy of

”'coai,. liqnita and natural gas w111 occupy larger shares and «how

'higher gtowth rates than in terms of  end-use energrf because
the1r c0nsumption by the conversion sectors especially by the
eieetlicity sector will increase | nccoydingly hydroelectrlcity

shows 1ow9r,growth rates,
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. Table 1I-2 i Primary Enorgy Demand

o o o - (roR)

e TN e | _; Average Growth Rate

S SR I I B R
o | 1986 1 2891 | 1996.] 2001 1 19861 19911 19961 1986[_
b b e 19911 -19961-2001 12001
V_”lﬁf““““"“““"lf““““““I?"A““f*lf“““*““l”““*“"“l“ff""i‘“”f'l"“"““l"ﬁ““
BR IR Liod I IR N ORI DR RS NS RN S I
"IFlectricltyl.1,155 |-1,309 :;1;126 : 1,967 4 2.5 1 5.7 12,61 3,

. '1;‘| ST D A I : I"',fl,‘ S B
|pétrcloun. (10,825 112,983 115,790 119,037°1-3.7 | 4.0 1 3.8 1 3.
|Proau¢ts A 1 IO EE b

i R E S RN DU I - I A
oAl & 1 1,76% 1 2,976 | 4,631 | s.aso 1110 1 7.9 112.5 [10.¢
.'|Lign1te -:l e TP IR IR TR S
- y S PR R R S R T DU SR

INatural Gasgl 3, 358'I 6,863 1 8,391 1 8 ?53-!15.4 4.1 10,31 6.2
: ICcndensate | o R L | | o N
N e R R R A I oo
1 s tota%ll? (100 124,131 130,544 137,619 | 7.1 | 4.8 1 1.4 | 5.4

B R L 1 e L TERNERRE FREN | | b

. TITradltiona1|1o 964%[11{339_|11;745.|11,973 1 0,8 106,61 0.4 0.5
';|Energy T-I _;[ SIPE FER A ! b
_ : b ; b
1 total |2s 064_135;520 142,289 149,597 | 4.8 [ 3,671 3.2 | 3.9
) :__l,.,.........u....:..._...4-..-.-...--....-.-;..-‘-..‘ ...... o vt e v ......-:-.,....u..«..s..-......'.'..n.:..'-.-..:-..-....,.'...'-“‘-...-._'-....-.-.-.-4...-.
CRsport | P ;I.- . B EU N DR B
Icondensata | 325 ! 5 1 342 ) -‘332_{_6.0'[«4.7 [-0.6 1 0.1

| ‘_'bemand 5  Domestlc Production + Import - bxport
k) Expressed 1n Toe converted using generatlon efficaency

_ %X} Bages. of calculatlon changed from Tablé I~1 and X-3.

; Tﬁé:impdrts-of enérd? areifofecasted as shown'in-TableiIi-B.
The shares of 1mport in Lhe total supply of energy are forecasted
to decline until 1991, and 1ncrease after that, The share of

'-1mport in the total modern eneryy will increase to 64% in 2001

from 59% in 1986. _ The supply 1ncreases_of the,indigcnous enargy
© will have substantial effects in substuting inport in Shof£4run,_”

hoﬂevér the effects will be gradually cancelled by the increase_;l'

'oi; thé domestic demand The imports of energy especially of
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f:crudo oil and potroleum products will rema1n the 1mportant fq&».

- to;e whmch affect the ecenomic growth rate.,
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L 1)f: Share in total demand of modern energy on prlmary
energy ba&es ' | |

_:f 2l;: Share 1n tbtal demand of energy on pr;mary energy bases -

i if'.zé Eﬂﬁrngﬁemand b§'$éct6r

) End use energy demands by soctor aré f01eoasted aﬂ in. Table :
II 4, and the1r compos1tions by types of energy are shown in Table
15 - 11 a. S . | |
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—_An__‘—__—-_g-m_—ﬁq“__—.v,_

._}tlTabiofIi*ﬁi

© 1), Transportation Sector

| . The total enokgy demand by the'trdnshértatibn sector,
- occupies the largest part in the total demand,

1ncr¢ase, éﬁd tﬁe*sharé will'attdin 40% in 2001,

: End-Uso Energy bemand by Sector

will eontinue

which .

Lo

Looking by |

1 types of fuel the demands for gasellne, wh1ch have beon staygnant

: i_“the_recent several years, are forecasted to 1ncrease at 4m5$

por yeér;. However, the demands for dlesel 011 will also 1ncrease

_ at a similar ~growth rato. The unbalanced dqmestic_market condi~

ﬁigns, whore diesel oil‘ia in defihit_and gasoline is in surplus,

1041

|
I
I
l
|
!
l
!
!
!
!
R
-l
!
l
!
l
!
I
I
!
!
|
I

L o | (KTOE)
b N f _ | IR f ' b Average Growth Rato
I'V‘!l",|f' R AE fobise i e B enn s o ¥ ok
| 1986 1 1991 ) 1996 2001 | 1986 1991! 19961 19861
. [ N wa I~ 1991| 1996i 2001| ~2001] -
it I*«fh*%~l~«“~*~*t~* ~~~~~~ [ et fototns o R Jremsieze [ renimnin
lhgxl.&Fish b 14821 4, 393! 15821 1 ?83t 3 9.1 2.6 2. 4130
b | n | EURE IR
-i_|1ndustry | :5;361|-_6,8381:'8.185| 9, 804& 5.0 | 3.7 13,70 4.1
| T U N S| { I R SR
Chemical Poooca23l - 3900 421 g"572|11.8'{ 3.9 139t 6.5 1
_ 3 TN Y IR ISR INRNEREY S DR I
Food & ol 2,269 2,6211 02,9550 3,3651 3.0 1 2.4 1 2.6 4 2.7
Beverage‘ 1 ‘:I-:' .‘.|::f~ .'i-? ‘1H _,I ”:..l‘_ 1. L
T R LR BURARI TS EEN DU I
Noﬁfmetal 1.71,2031 1,567 1, 9151.;2,332; 5.4 ] 4.21.4.01 4,5
AV NN [CPRPY I | AERETEEE DU RUEIC IR (P
- Paper ! 1711 -244I' 317! S B Y- S O N A O A - S
o] N AR R e !
Textile 1. 493 6771 858! 1,079 6.5 | 4.9} 4.7 1 5.4
R f.f‘-l-' R | ] . RN IR | Nu1. _
_other Ind 11,0121 j1;344|' 1,667! 2 0691 5081 4,41 4,41 4.9
| U IS (e (N N R
= lHoueehold &I 16,3201 17,0411 7,758) g, 486!_2.2 02,0 | 1.8 2.0
.1Tertiary Y U P T Y R PO F
o oo .f* | T T R
_!Transpor* o 6,678]- 8,1791 10,367! 13,3140 5.6 | 4.4 | 4.2 1 4.7
ftation | y ._~ =E . I ,. |' Voo I
A e SRR SRR
1 Total |19, 512l 24 0511 28, 392 33 338!.4{3 | 3.4 13.31 3.6
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L

"wzﬁ_  n these férecasts. the demands are projected basea on the:f'

"w”'ends, and any ehanges in Lhe transportatlon system are not '

”l}taken into cbnsidératiOn. : The effects on fuel demands by the"
;',ehanqes : transportatlon system (for eXample, f'hew. mass :‘
'fftzansportation system, reductxon oi traftic ccngestlon, etc ) areif_ 

_f. the faotors to be analysed 1n the further stud1es._

On the othar hahd in EHP Hbdel, ~the fuel demande arer‘
lﬁ?fdéterm1ned based on. shadow prlces whiéh can bé consxdered as*‘ j
h:supply costs to consummers excludihq taxes and retalllng costs.f”‘
:'ﬁ In this sence, tha demaﬁds forecasted can be con51deted as ones _
iflcorrespondxng to hypotheticai 1eta11 pr1ces which are set closé
; to the 1nternat10ﬁa1 prlces. Howévél, beCause of the 11m1tat10ns‘f‘:
*;¥of the linear pr0gramming model, the demands are not seneitlve to
’ 7prices in the actual runs.‘: We mUst be careful when we seé the

"V,relat1oh between the demaﬁd forecasts and the prices. '

E'-.17'13



~ Table II-5 ¢ Fnergy consumptian by Transportatlon sector

: |

o g‘- (xwoa)
' ] :: : | o : - Avelage Growth Rate
| 1 B R e et :
| 1986 | 1991 | 1996 1 2001 | 19861 19911 15961 1986( -
| o P 1-19911-19861-20011~2001]
| et oo ot | e i i f i | e
|LPG b 2% 1 375 1 444 1 8391 5.2 3.4 3.9 | 4.2
AN TURTEEES RN SN IR AT INENNNE SRR SRR
CIPremivm } 659 )0 823 | 1,003 1 1,217 | 4.5 | 4.0 | 3.9 | 4.2
lGasoldne - .} . b U b
Lo b b Ao
[Regular =~ [°1,0091.1,376 | 1,729 | 2,143 | 6.4 | 4.7 | 4.4 | 5.2
IGasoline ) . -1t L L
SR R N SR SRR R IR IR IR DU
U IBSD . 3,372 1 4,463 | 5,496 | 6,680 | 5.8 | 4.3 1 4.0 | 4.7
IR IR P PRI R I I BT B B
CIESD b A BT T2 91 5.3 | 4.6 ) 4.87) 5.0
N B Rt R ST BT S {
|det Fuel: | 1,029 1 1,331 1 1,624 | 2,102 5.3 | 4.8 1 4.5 | 4.9
| REE | S T L ST AEETATEN PRI B
Fuel 0410 1 27401 354 1 5371 542 5.3 1 4.3 1 4.4 | AT
B BN ! o S IR Y B
) Total | 6,679 1 8,779 110,867 113, 315 5.6 1:4.4 1 4,11 4.7

2}.;*xnaas£rial s&étor o

h total end use eherqy demand by the industrlal bector is
'.forecasted to increase also at a hlgh growth rate, Tndustrial
developments espeolally ih heavy induqtries such as  chemical,
'ﬁdn~motél (cement glass) aud others (hase metélg me£a1

fabrication) will bring ‘the high growth rate of demand.

Consumption of natural gas and cbal will increase in  cement

1ndu£try, and that of llgnlte also in cement 1ndustry and other

industries. Howaver. fuel 011 and diesel oil will remain to be

the main enorgy soufce in various industries as sources of motive

~ power and heat, - Eloctiioity congumption is:fdfé#astéd t6 dn-

" creasé at 5.1% per year from 1986 to 2001, . The growth rato -of

=19



“;QlectrlﬂltY will bocome higher 1f selfwgeneratlbn will ho substiQ
-.;tuted by purchased electrloitY. .

'W'“;;As o tradltlﬁnal ohérQY:- consumptlons of bagasse a“d h“Sk

f;fare forecasted to increase.‘ and fuelwood wxll be st111 consumod _

f{in'various 1ndustries espectally 1n ruxal areas. L
Tablé II“B Energy COnBUMption hy Industry Séctor

(KTOE)

L e o e e e 2w 0 i b 0 it 1, B

e it e et it

'flniesel o1
f:.:Kerosene 2
'ff:ruel oy 1,50?
.'iNatufai Gas jf;19§.
ool _ f”isﬁ-
.flibignlte | {aiﬁgé 
j.:Electrlcity[.i-ﬂi&
”fISub Total : 3 383f

B
e

1,100
4,638
_ITraditionall 1,047 32,1é$l
IEnamgy ) '

A N
l Total { 5 330

6, soo_
"?'Egciuaiﬁg.ihbufs as :eedstock'

':3};ffﬂoﬁSQhﬁidiéndfTertiary Seétbrgj |

The total end~use demand hy these sectors uxll increase at. a

','low growth rate (2 0%) from 1986 to 2001, MHowover, the demand

1]
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1 modern energy will inorease at 5 ?% per year thch is higher-
“;than the growth rate of tha demand of the whole country.;d-:hﬁj

f;demand for electzlcxty w111 increase 6 9% per yoar 1n the _samefz

fperiod. 2 The share of moaorn energy in the total end use energyA"'
f‘demand Hill iucrease from ?s% in 1986 to 46% in 2001,- This means;j'
'fthat the substitutzon from tradztlonal enetgy to modérn énergy ;,f

_'w;ll be substantially promoted and that 1n torms of useful energg_?

ffthe growth rate of the total demand can he c0n¢1dered h1gher thanliiff ”

zithat shown above.--

 teble 11
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©The' total demand by this sovtor will licrease at a rela-
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ﬁ”tivé1y 10#'gfowth'r&té {2.9%) £rom 1986 to zodl;ffand; diesel oil
f ﬂ111 remain to occupy most of. it Thls correSponds to the growth,?"

‘_rate of thesa sectors (tho growth rate 6f the value added in”'

_these 9ectoxs are assumed to be a little less than 3% per year 1nf

"the same pariod}

fi TaB16 II*B i Energy Consumptiou by Agriculture and Fisheiyf- ‘H.

L : <KT°E> o
- | | -. b _.I | ; AVQrage Growth Rate N
S b e e e S !
| | -1986 | 1991'!‘_199611‘32001.| 19$6| 19911-1996| 1986{
| I : A o 11891119961 -20011 - 2001 )
8 Rltetiait it o | | e ~I~~--~ S el Rt B Rl Rttt B
|LPG R DU VT8 12 {130 | 6.0 1 1.6 ] 1.5 1.0}
TR RN Y LNt IRRSPLIY [N CECUTIEN ISR b
IRegular - '}=:' 391 ,_54-{::' 67 1 811 6.7 | 4.4.1 3.9°1 5.0
IGasbline B B _-!1-' SR N R FEE N
e e S BT R I o
|D19$Ql 011 41,093 1,314 10,4871 1,669 1 3.8 1 2,5 1.2.3 1-2.9
| S L S P Ut [P R R
r'IFuel 011 | Y3t A 4100 15,90 0.0 1109
_ [ S A ERRE I R |
_ |Eloctr1¢ityl , -Q?-i-‘_ 9 12'| 141521 5.0 1 3.1 AT
- N R 5 ! 1 S B
an T¢ta1 A 1,154 | 1 392 | 1,583 V1,782 1 3.8 2.6 1-2.4] 2.3

. ..o...-»«....u...u....u.-............‘....-..--.--.-.- -....s.....-....;-...-..‘...........‘...A.-..n..........“....‘..."....u'.._..‘...—‘._.._..._ﬂn'h_

s rinaliy;-'it shéuld be noticed again that'the'fbfecasts; Bt

only for these sectors, by Base Case should be con51dered as " ones'

' pro;ected without taklng 1nto account fully conservat1on or 'im~'  |

.'provement - of efflciency of-energy consumpt;on, and suhstztutlohs';

between typcs of energy through price changes oY technolog1ca1

chanqes
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The electrlclty generatlon sector 111 contlnue to he one of.
;the key sectors in the vxewpb1nt of enargy pol1cy in thls

_:country

"~5The total deMand for electr101ty w111 1ncreas¢ at hlgher
ﬁ_growth ratee thah the other types cf energy béth 1n the househbld:-;
f'sector3'and in the 1ndustry and commerclal qector To meet tho_
'f'demand,. the electric1ty 3éctor reQU1res large amount of lnvest" B
_ mcnt.\ HoreOVBr, thls séctor 13 in kY nodal-p031t10n in the sence :
: that it uses vatxoue Lypeﬂ of primary energy and transform them;i
: to electr1city, and 1t can select ¢omb1nat10ns of fuel 1nputs'
',.with a broad range of' substltutxon. And'accord1ngly thié seétér' '
1-‘affectsm largely cond:tlbns f0r the development of the, other

_energy sectors. such as natural gas, lxgnnto supply sectors.

:  1}"fEi§ctr1¢ity'ﬁ¢mana @nd Toﬁai ceﬁerat;oﬁ Réquireﬁént

) ! : Table III 1 and 2 show the foreeasts of demand and genera~'
 t10n of ¢lectricity by EMP Base Case and Load ‘Foxecast]
Horklng Groﬁpl{'g | | |
.._Totai .eleciriciﬁy deriand is'foreg#sted to increasé‘at 6.2%
péf anﬁuﬁ from 1§36 ko 2001 in Basé'¢ase. This forecast is very
7-&103@' E&‘ that thiﬂe Hoiking Group.  ‘fhe growth rate will be
_lower ‘than 15 3 in the 1970's and 8:8%7 in the 'first.half'

of-'1980_s, 3 Howaver, the futura growth rates of - electricity

S ' _
‘ Load Foreoast Horking Group for Power Tarrlf Study Sub- _
Comiittee, Load Forqust for Thailand hlectric System, 1986._
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* aémand” are’ still Righ Gohpared With the demands for the other |

s ”39£1°Ctihﬂ the ecanomic growth rates 4, 2% “ A 9% in thé:.:
 fforécasting period, tho aléctrlcity démand Hlll increase st111 at‘ -
ﬂ;relatively hlgh rates Both in the 1ndustry and the househ01d~i_: 
?;téltlally sectors,__ln splte of the fact that GDP 01ast101t1es of" 

_3electricity GOﬁSuthlon by sector are férecasted to decrease;'f“

o A}
'_sustantially shown in Tahle IIi 3

ﬁf::j§é§16;111%3‘éthP E1ééti8i£i6s”3ffElécfricity_ébﬁsuﬁﬁtibn: .

I
e =l
Lo ,3__j’|
- Industiy |
F!'ccmmércial ‘[_%0;33_G‘
-k Res1dentia1 N
N -
{;f-' 'I’oLal o

-i~[§lf9Iﬁé1u&d'6tﬁéffébhgﬁmptions |

_ Total électrlcity generatlon 1ncrease at & lxttle ':highér '
"growth rate (6 2%) than demand Thls s’ because the 1o¥ vbitagé_"'
_demand,‘ supply ior which is accbmpanled with Iarger 10 in—--

f_creases. at a hlgher rate than ‘the mlddle voltage demand in EMP_

-forecaat.

| "Ldg@]fabtqf_éf eiéctricityndeﬁand 15 assumdd to bé “constant

- The  new’ wacro-economic forecasts by NESBB and the projection
v of  orude: oil price by Horld Bank are used a8 exogenous
' variables._ , = _
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at ‘it;’_'ej*'-,fi‘aﬁel of 1986 (61.5%) throughout the permd. . This o
:dééuﬁﬁfion is s1milar to lbad factor on the hth system fore~:'
 casted by Load Forecast Hofklng Group.- “RAs the load factor ig :
§constant, peak demand 1ncreases at the same rate as thé

“3) total electrzcity demand \

t Tdi méét tﬁis'déﬁand; installed capaclty of generatlon.viﬁQ  j:
| crease at 3 7% per annum whlch is lowor than the grawth rate of? 3

total g&neratlon, fa the load factor of generatlon 1ncreases-"'
"{fron 61 5% in 1986 to 63 4% 1ﬁ 2001} | Total lnstalled capaclty; -
H‘1n 2001 1s forecasted to be 12 195 nw thch is slightly 1arger{.
than that by the Forecast.' From 1986 to 2001, capaclty 0f T 658‘

;MH is requlred to be installed.

iiéé; Fusl Pfices aﬁdlceneréting Cost

- Price changes of fuels affect the domﬁarati#e "‘cst ‘ad- .
. vantages of typés of plant, and change the optimlzed résults for_7“

capacity oxpansion 1n the electrzclty sector. -;}

_--Fiﬁure: tIIf1 _shdus_'rélatiée;shad6# prices  of fusls fﬁrf
eleqtficity_‘generation to the'éhadaﬁ"brice'qf  impéfté&.,heaéy‘_
) | |

~ The delhltiOhs in- forecasts by EXP and those by the Horklng
f_Gtoup are diffcxent each other, as follows.

_in EMP forecast ,
electricity ‘demand
. eleétriclty generation

total final conswmption ,
total electricity generation ex-
cluding station service requirement o

L

1n-th¢[hoad-Forecast
- electricity demand
alectricity generation

sales by EGAT |
“slectricity generation including :
station service requirement by EGAT

- e

80, we cannot compare cho- tWO'Forecasts in absolute value o
_directly. ' - Lo -
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,@icrudo 011. And Tablo III 4 shows genexat1bn costs by type of‘ “
_fplant for base load genaratiou calculated using the shadoﬁ”

,%Uprices.~3:*f:??”-fﬁ

: In 1986,. the relat1v5 ptice of fuéi oilLt%cthe ¢£he;._f§e1s
 ;15 otlll ralatzvaly 1ow. Howevor .1t:in¢tes§§.up ko 19§1, 'fh¢
” cost aGVantaqe of fuel oil which is 1alat1vcly hlgh in eiééff_i-"j
:‘_oity gearatloh docrease in 2. short tmme._ At 199; fqal o#i fﬂill‘:‘

..5 bé the moet expen51Ve fuel.-_g_

: In 1996, natural gas is one of the cheapest fuel for é1e0~ _'
";'ttxcity genoratloﬁ, however Lhe relative plice of 1t to the other_l
ﬁw;fuel prices gradually inéreases because of new 1nvestments;
_f:hfter 2001 natural gas 9111 lose 1t $ éost advantage gradually,"

;f_and doal w111 become moét 0C0h0m10.

Bagéd on Table xII 4, We can get the ranklng of - the fourV
. fuels accotding to their generatlon cbsts by the cheapeqt plantq;'

"for éach fuel a8 follows ;.

-

L1966 o o

’ 1991 ~'(jc‘- 6) o
"’1995‘-':_of e Lo
3*[3001_.*;‘c S A

l.‘ I#'ﬂi?36' the rankzng of plant. type by generation cost is
'  n§¢an;"gas, fuel oil, eoal and lignite from the lovest, TIn the

:‘16ng¥fﬁn,: the substantial change oI the ranking is that fuel oil.
'des¢ends from the second lowest to the highest after 1996, Al~

' though natural gas bocomes the cheapest tuel for . ¢generation in

1&2?
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~fable ILI-4

Generatinq

- _ - ‘ E 1936
|._,......,' e e b 6 e e b i s b b [ o P
|L1ghite F1red R

{ Fuel Cost I 0.0160
| Othr Costs '.: | 0.0291
1 fotal . ] 0,0451
joil-Gas-Figed . ~ = . . |

1 ruel cost (o011} - | 0.0173

! 3 {gas) .. 10,0174
b Other Costs - - .- | 0.0218
| ‘Total S 22 5 } 0.0391
. . (gas)':. P 0.0392
j0i1= Gas~Prled R3 SR

N buel cost - : (oil} 10,0873

| ‘ {gas) b 0.0174

| Other COSts R P 0.0252 .
| fotal -~ “{edl) | 0.0426

I o {gas). 217 0.0426
ICoal Fired . 1 :

| Fuel Cost 1 0.0188

| Other Costs | 0.0236
| Total 10,0424
fGas=~Combined Cycle | _

| Fuel Cost 1 0.0167 -
1 Other Costs 1 0.0218
I Total ' | 0.0382
[Gas-Combined Cycle R3 |

{ Fued. Cost 1 0.0187
| Other Costs | 10,0293

| fTotal 1_0.0450-

Coets by Type of Plant
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10,0215

- 0.0518
;0.0200

4y N e e

0.0291
0.0505:_

10,0266
10,0264
0.0218.
?0-0484.
0.0484
0.0266
0.0266
10,0252
0.0518

0.0236
0.0436

0.0256
0.0215
0.0471
0.0256
0.0293
0.0549 '

'0.0252

10,0552

{1935 uss/xwh) .

0.0238
10,0391
10,0530
0.0338
0,0269
10,0218
0.0556
10,0487
0.0338
0.0269

0.0590
0.0521

0.0238 -
0.0236
0.0474
.0.0259
0.021%
0.0474

0,028
0.0893

e e o o e v “-ch-u“uusﬁﬂ—‘ﬁ"m

Rk bt e ey

10,0546

0.0442
0.0328
0.0252
0.0694
-0.,0580

0;0288‘
0.0236
000524

6.0315
10,0215
0,0530

0.0315
10,0293
0.0609
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3'19§6;€ih,§ﬁé;i§ﬁglfuﬁ;gogi;ﬁill he‘the.cheapest.é
aglgy Ex alSiOh Plan |
hq inputted values for the import prices and domestic supply

 ccsts in the Base case are set as the most probablo forecasts (or ;

g:fassumptiéns), the optimized results ior capacity eXpans1on san bo

__'considexed as a recommended plan 1n the V1ewp01nt of mlnimlaing'f“_  :

: the total energy supply cost for this country.;

-;};i Table III 5 shows the addltlohal capac1ty eXpan51ons by typé:i
*:of plant.E In the Base Case run, plants whose 1nsta11mént have.f
: already started are set Lo be ;Ecomplishéd as ‘planned _n1thqut
" regard to the relativa price changes of fuels. So,'iiﬁhiie?fifed
f[plant$, Maé th #8 &nd hydro plants, Sr1nagar1ud #4 Chlew Larn'
' #1*3 and Sone’ othéx plants are constructed 1n the period ntil
'=1990. These capacity expansions are not negessarlly optlmal,

_fbecause the relatlve prices might have changed from those based,';

'on thch the EGAT g actual expanslon plan nas determlned

After 1991, the capaclty expan 10ﬂ3“afe détérmine& by opti~
_ m1zation und91 some constraxnts such as llmitatzon caused by site

_‘avallahllity, etc.

“:f”?hq'incfaésés df_generation.capaﬁities ﬁy type determined by
ﬁéﬁe Case75fé-aé:foilbws.“ As'for‘thermal plants, until 1991
largo capacity of llgnite flxed plants are installed. Howover
".after that, as this type of plant i8. not economlc, there is no
| installation of this type of plant After 1996 plant types to be

installed avre divarﬂiiiod. __Natural gas combined.:cyﬁle _plants_
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(1200 m.') ana a coal fit‘ed ;f-lemt (500 HHY are installed A in’

2001,‘ c0a1 flred plants {1800 HW) and oil gas-~ fired plants (1200;'?.f‘*

- HH) afe 1nstalled

1[}5s' for hydro plahts. 1n 1996 after 10 years Sxinagarind Hd
and Chlew Lérh #1 3 are 1nstalledf | laxge capaclty (Srinagaplnd E
ﬂ5 etc ) will be installod.: ' E '

All types of thermal plants are used for hase 1oad genera— T"

'tlon,_ except thab some types {combined cyale R3 etc.) are occa~

'; slonally used for peak load generatxon. Peak 1oad generatlon is -

borne largely by hydrcupower plante Hhoee utllaty factor is low._;

Comparzng th1s recommended plan w1th the plan by LGAT for

f examplé in 2001,. the compésllioﬁs by type of plant by two fore-:

casts are dlffarent in the following way. Capaclties of hydr .

plahts are cloee éach other. : However. capacltles of coal fired: '

: and 1iqniLe fired plants ate smal] by LMP forecasts than by the:'f

Horklng Group 8 forecasts.‘ and as for tho other types of plant
FHP forecasts are larger. ﬁnd these dlstortion may be exp1a1ned,
by that FHP £0recasts take 1nto consideration the 1elat1ve1y low

p11ces of petrbleum produots and natural gas from 1986,

© 4. Implications for Policv
- Somé' impiiéatiéns fOr.policy are dorived from the Base Case
.rGSQité, -
hignite~fired plant currently exlsting and under construc~

tion a6 not have cost advantage f01 the period at loaqt from 1986

to arround 1991. If 1t ig desirablo to assuxe lignite fixed _

1-32



_”plants °f °c°“OMI° Vl“bility*_ some POllGYf for example suhsidyf 
b hGhT;\may be needed. . |
Hoxe broadly srieak'inq, by the price declme of ;.mporteaﬁ”

g energy,- supply of every indlgenous energy not: only lignlte Hlll

‘be more or 1ess suppresqod. 50, 1f pollcy shoula place stross on'

B pr°m°t1“g ““pplY of indigehous energy and decreaslng 1mport of;j. .T

f enargy. some pollcy should be pur«ued to make indigenous energy ff '

. _economlc for supplier and’ consumers. I the 1ong run 1mport pricq'.:.
'_jof coal H111 become tho base for the pricing of 1hdlgenous f "
 ; nergY. _ Tb make thém conpetltive thh ¢oa1 sub51d1es may be5"
B necessary for their supplies. Costs_to do.thms must be}loaded_gﬁ
3. the qovernment or some 1ndustrxes, qnd iﬁﬁifec£1g:6ﬁlEhe;'hhbie

‘economy
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1V. " 0L Rofinery ector

:In ”the past several years, world oil market haq been qlut,

[f and also is torecasted to be 50 at 1east 1n the short run. L'Thé"

1;drast1c décline of éil price made 011 1mporting countxies to be f11T

,_fable to saVe large amounts of foreign exchangés._*

H_;.:HoweVer,% in the 10ng~run, cOnsumption ¢f petroleum products o
i~w111 st111 shares 1arge in the tota] consumptlon in this country_;-
'~ as ln the other countries._; Horld 0il market w111 bécome tzght, B
1?and 011 price will 1ncrease at a higher rate 1n the 1ong~run than f

:'fin the short run.f By this reason, p01101es onh the demand manage

1ment Of petroleum Droducbs and ofi thé aptlmlzatién of invostments-'k"‘

-5 1ﬁ the enorgy supply sectors should be 1mplementéd 1n tho 10ng~_ :'L

' run viewpoints.:_ ﬁ‘7-1“" '

‘iil}béﬁéﬁds”for‘Péﬁfoiéﬁm_Prbdﬁcts'5n¢hpoméé£i¢ Production

Table IV 1 shows iorecasts of gross consumptmon of petroleum
l‘ptoducts by the Base Case.' Total demand isg forecasted té ih- '
;:creasé at 3 8% per annum from 1986 to 2001, whlch is higher than_:

Ztsthe stagnant growth rate in the recent several years, hut sub4

; stantially lower than until 19?0 sL
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g,}

"f;:ﬁf§5i§ 1§fi ;S:ﬁ¢£08§<¢§ﬁ§umbtidh_6f Potroleun Produets

'—-v-a-- -..-..'--—-"o-n-q.....n---q----;....-.n--o-u-.u...u-u

2001 {Avorae. hnnnali
I__‘ o lGrcwth Rate K

11 66? 1 13 939 0|’7“

I Huo-«h-&-.

e

§;543 4‘

? 371 4]

i F SRLIE

tfleasoline : ? 312 9| 23 523 0: 29, 232 2: 3, 844 1:*f, 4.8

_;flxerosene ; 12 254 s{ 15 183 a{ 18, 494 7; 22,003, o{;f'-34;03 4

- jand Jet (R A I SRS S SRS FRNEE CE RS

_ ,ifuél _]:__a‘u~r_.l_.;;i“; | ;“_-.11 - 5.5_|,f_ |

i _IDiesel‘ : 49,595, :1 6, 524 01 :é’&i#néi'éa‘éss'OE' ;%74{4 

ff}ruez ¢11 : 24,753 2; 23, sso 2: 26, 683 5} 3, 53? glvj~:fi;§:;.ﬁ; .
lbxtumen : 1; 448 0: 1, 491 0} .523 0: ¥ 555 0:‘:,. 0;§ ‘_i

oy Total :113 246 0:133 256 4:155 osa 3;199 229 o! - 3;3fff'

-f[ Growth rates of demands by type of energy change also fromj: .

i;the recent ones4 % The demand for gasoline is forecasted to in~ﬁ_’

; grease at a higher rate than before, and that for dieSel 011 at a

lalower rate,j reflect1ﬁg the adjustment of the reta11 pri&es to ."

":their international prices. | However'_ the demand for dzesel 011'

- 11ncreases 1n the largest volumé amonq petroleum products andi :Af-

:['stlll occupies 1ittle léss than 50% of the total demand.

The demand for fuel 011 is forecabted to 1ncreasa agaln in

"'1990 s mainly in the 1ndustr1al sectors. _:5

) Productlon of petrolaum products wxll 1ncrease,‘ and. the
yield struotuxe will also change by modifying ccnfigurat1ons .ot -
__fexisting refineries and 1nsta11ment of one new refinery as men— "
.'tioned helow. By these capacity expanslons, tho share of imports
'iin the total demand of petroleum products ulll remaln in 4 rela—'

tively low levol around 30% until 1996 ' though_it will increase
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Catter that (Table XVe2),

| “} :f??5}§ $#;2:;;“ Production and Inport df-PétrﬁIéum Pioducts. |

{BCD}

o _h“-'“____;_.,_u..;..u...u....;,..@«— .-.--.‘n-.-...-..a'n....u--......1.-'»-"._,..--—m-—.ue-.-..qnu_....nn--

ey - u.-m«-'-nv-u-—uta..m

Refznery Output

4,926 U 7,630 1 10,808 |

40,082

s asoline ) 42,005 1 51,266

----Kerosene and

. 17 17,805
‘-: Jet fuél Lo

16,306 | - 31,692

90,738 o
49,920

_i‘;Fuel oi1 - e | 43,3210 ) 48,400

2,611
118,810

:gffBitumen 2,536 2,667

236,113

s
236,097
Import |  ‘_
;QLPG '.a3'53°}
31,021

2,292
15,620
6,941

"casoline 98 11,3#9

1,405

_?’xerosene and o1 7,683 14,315
s Jet Fuel ' -

?‘fDiesel 45,355 | 63,353 64,632

‘  £001\01@,;.“‘ ‘j :2;109 .
ﬁ“.or
55,940
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"R) Inélﬁdes ddtputs of the naturdl gas séetor

.,'In: sbtto of the btoducfioniincreaﬁes of middlé'.distiliates
| (Qiqséi bil;fjetlfuéiﬂgetc.) by the modifications of yield stru¢~'
| .tuqéj iﬁpéﬁté"of'thése products take a large part of the total

- “Amport. -As for fuel ofl, the Base Caso results show that produs-
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3't10n of it will 1norease by u51ng heavy crudo as inputs and by |
'__tha modaftcations of the configurations of ref1nor1es Conoo~o
'_”quent1y the total demand for fued oil will be ot by tho aomesticf -
o.supply, £rom 1991 to 1996 ' -

i'_ 2 getin ;y;nagacltg Lxgghsions e
: Thore are two major faotors which dotormlne oxpansion of |
o rofinexy oapao1t1osa L e ' '
='3;Z_Q is tho volumo and COﬁpOSithﬂ by type of produot of
_'demandso.- Fspecially the COmpositlon of domestlc demands 9111 hé
“one of the major factors whloh dotorm1no the conflgurations of
'}rofinerios.. In this country, d1ese1 oil contznues to be in short
'fm05t qeriously among producto, and the. domand ior fuol 011 will
| docroase relativoly._ How to: moot the demand struoturo llko this.

; by expansions and mod1tlcat1one of cohfigurations of refinory,

capacity, 1s an important planning 1ssue in this seotor.

:Th socond is the world market oonditlon of petroloum pro"
:-ducts.; If,-ln the world market oxcess refinory capac1tios exist
- and the diiferenco bétwéen p110es of potroleum products and theirr'

costy become rolatively small, the profitab1lity of invostmont on .

' now refineries will decroaqe . And to imporL petroleum products
_bocomes moro advantageous than to produce them domestlcally. How
much percehtago of total demahds of potroloum plOducts should he
‘ ptOducod domostioally dopends 1arge1y on how long and how much

.tho oxcoss capacity renaing in the future.

137



- ‘........e.......u..uu......_u-uu....u.....u.-.................. .-...._.._.............‘...;...x......-....-.;.-..._.........a..........

Capacity ghpansiOﬁo by Base Case aro shown in Tablé Iv 3.;-:1_
: Unt11 1991,‘ capacity 1ncraase vill consxst of that brought by

Z‘TORC s actual expansion plan and somo mOdltxcatlons of the other‘"

o x1sting refxneries. g And after 1991 1t is brought malnly bé]“§ ERE

Vnow refinery whose capaclty of crude unit 1s 65 200 BCB.- jThé

‘eapacity éxpaﬂ91bns fér the other types of unlt are vaccumf hnit’~'

(34 600 BCD), solvont deasphalting unit {19 100 BCD);_ hydro—   

='craekinq unit (a3, 300 BCD) and reformlng un1t 2, 300 BCD) | nna3]*ff-3

i these expansions Wlll be comblned with the new cruda un1t. .

']'”-Tabie;ivu3, b Refiﬁe?Y Cﬂbﬁc?tYfI“cpéasés"“

T e 1 e 1 dsse 1 #ool |
:"EZE'&;“B;IE;“.’”__“’__’7'""7:_“{53“85?_:"""1"365"1"“8"535“i””é”?&&fi e
s Vaouun Units : :”'t 43,000 | 52,600 :_ 817,200 {,737,2oof:- ‘
y solvent Deaqphalting 5 o 1 . "51:.'19,€6¢ :' ié,?OO::ff
| : Thermal Cracking - : 126;409 : 20,40031 :2b,4¢b§}¢_20{406 :at
L uydrocrackinq 0 o': 17,000-:-'66'3067:'566'360'}* :

§ Roforming 1 23,600 : 23,600 : 25,900 : 25, 9oo’f,
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 ':75T§§i9;§IV§§ 5}gfkéfinéfyscﬁtpﬁt aﬁdﬁcbmpbsitibn of Tnput

Cob 1986 | s |
|fotal Ré 1{1{151;091“1 173,314'; 336113 | 236, 953 .
b output . (BCD) _ ';l} B e B B |
_[:Reflnery Inputs (BCD) }i;(, _ ‘fii:' | i_: o ;;;: ~: '
Imported ﬁedium Crude }f§30.739t: 3$}551 : | é;seé.: 0_1. 
Imported Lxgnt Crude {_=93,0351} : _f:o:}f., | @ } 0,%
Domestic hlght Crude :_;éo;aﬁo,:; 15, 520 | : ;-'_¢_}_ 5'.05:jf
Imported HeaVY Crude ;:f 12}939.1 69, 732‘} 220,489 : 299 825 :{ -
atural Gas condensate}l ;1;Q8?:f:2,462 }: 3,139 : '3,297 l,'
Natural Gasoline f,{ 1,716 i, _3;002'{."3,330-: ?3,458 =,
Natural Gas (unscrn) ; l _ﬁo_: 3 | 7_} 28 : | 26|
e an e | e | we
Hoomorsin Efﬁ;;;;;f*f:“‘*""'"“"i:f—"““"“—;}“""".“fi"":"“*“ff*i,-
-\ (Outputs/Inputs} b j"i['f S 13?_ L A
'ﬂ¥: Calorlflc Jf?{““’:" :'0,9550': 0.6771_: '0.9143’} :6.9767*: T
T'f} Liquid Yoluns i cféézi_i 0'99557: 0,998 1 0,991 :_;':-

| By th. optimization of the noded, 1mpdr£éa"heavy erude will
  in¢rease ‘as refinery input, although importéd medihﬁ érudé- and
_domestic 11ght crude aro consumed unt11 arround 1996 and '1991'
: :respectlvely. Natural gas,.condensate and some other by ploducts
"are 1nputted to reflnerles. The total of them amounts to 5% of

'.‘the total input in 2001. B
o *'Itl mst bé' noticcd that the simulation vesults on oil
.:rofinery sector shéuld be regarded carefully._' Becausé the opti~

'mzaed results on the rofinery capacity expansions and input

-‘struature-:may- change ,very-sensitively accordlng to the price
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:-differentaals among types of orude, and'roiaéivé pricesjof"piou

:ducts to orudo oil prlcos."

"_ 5.7‘29;;gx;;mplioation§ e

In the Baso Case run, tho total roflnory Capaclty of crudo;':;ﬁ-

',unlt 1s detorminod by settlng Constralnts whxch can: bo cons1 |

|  do1od as onos of Lhe p0351h1y recommended oapaclty expansion E

paths._ This methodology is adopted by the reason that 1t is not ___f

d991rable to dotermlno tho recommended eXpan51on plan for ho3ﬂ"'

'total oapaclty hy opt1m1zat10ﬁ without oonstralnts.-‘ Becauso tho |
'_:ostimates ahd forocasts for the 1nput pricos. product prlcos and"
: ;production costs (oqpeclally 1nvostment costs) st111 1auk accu~ '

3raoy,f tho modol is tOo slmple to doal tho actual 1seues on Eho”'

: reflnery oxpansions, and v more importantly, tho optiMal capaclty-“.:

f:expansions should bo detorminod taking into con51aoratlon thet

: other‘ factors such as the socurity of energy supply thch thol-

' ~ nodel. oannot deal wlth._-'

| : ﬁsofofftﬁé coﬁfiyhrationé‘of rofinérieo'the'modei determines |
_the oohtiﬁiﬁod Losults wlthout oonstralnts but indlroctly ooﬁ?o
”stralnod by tho capaoity of crude un1t. Howover, by.tho ‘éamo“
.'.reasons montioned ahove,- the results shoulq bo looked at.-with

:omuch roservatlon.

| Fof: prioing of-petroloﬁmlpro&uots,.'this modol can say only
.small. _ Tho modol Opt1m1?es tho onorgy oomand by typo roflocting ‘
thedr shadow prices wh1oh are dotexmined by costs exoluding tax
- and subsidy, CIn this senco the shadow prices for the ond users

can- bo said as rotail prices whon all taxos and subsidlos. aro‘.
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Trémoﬁéd;  The results of the Base Case run 1mpl1es that the de~
_mands for dlesel oil rema1n tight even if the retazl prlces o[

"petroleum products are determlned rotlect1ng costs.-.
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. Supply and utilization of natural gas are the cutstandJng 

 _p0li0y 1ssues in the 1mmediate futuré. The direct;ons of pol1 R

T.¢ies conﬁerning natural gaq have 1arge 1nf1uenees on the ocono~:
:mf's future P well as the subply demand structure of energy of
‘thlﬂ country. The policies should be determined 1n the \uevrx:u:ntnft'=
S of not Only the conditlons for 1ts supply and demand but also as
_ indxgenous energy the influences on the supply—demand condltionq 
-fof the other energies, on the total 1mport of energy, and on tho

' future economic develobment.‘

'Afﬂﬂ 1;1‘Démahd$ fo'Natﬁga11Gas.""

FOrecasts of supply demand balance of natural gaq (by Base

Case) are shown in Table V l‘ The t0ta1 supply is forecasted to

‘1ncrease from 350 MHSCFD in 1986 to 874 MH%CFD 1n 1996, .and_-to R

'_decreage sl;ghtly Lo 8 6 HHSCFD in 2001. ' Accord1nq to the’\Baso _'
' Caea 1esu1ts. total suﬁply ¢f natural gas and its products {LPG,

etc ) is absorbed domestlcally._ The largest quantity is consumed

. in the eleatricity sector throughout the period. 1t uill in~

;_crease frbm 23 400 Toal 1n 1986 to 55 700 Tca] ih 1996 and 1emain;

arrOund that level up to 2001 | The share of consumptiOn by - the.
eloctrlclty sector in- the total cﬁnsumption Hlll continue to be
iabove Gb%.: The demand hy induetry as fuel (only cetent industry:
ié consxdorod a8 consumer) will increase ftom ,?oo_rcal in 1986

ot 3, ?00 Tcal in 2001‘
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' Tablo'¥-1 - Natural Gas Supply-Domand Balanco

.-mnhh-\—ht—n

1,485
”(8b6)

L T

19,170
a1y

v it R e

65,184 |
(a0

“lauHﬂH“wﬂm—“MnﬂmM?‘M

|1, Gas Supply
1 {uscrp) }ffn';
L:2 stappearance oo b : R
Fuel Uses . 31,680 | 57,469 I 69,097 -
44,113 | 55,733

8T | 87

s
5,564

. HGAT
: -_LPG_',; L

J;53I3G5"
8317

I

I

)

I

|

|

| |

- _"Natural Gasbleno .f,749”' 1,310 1 1,453 1,508
I | Lo R ; v
[ _
|

I

I

P

|

)

|

|

|

_f?“0ther Fuel A3 L5261 1,668 1 1,794

(I 9,338

Ethylene ﬁ*_', 4,334 1

|
‘ I
. S R X
Feedstock Uses o0

- .
I '4i3gﬁ
I -
I

Refinery ‘Hydrol 615}
| o

I I |
| I I
I I I
I I I
I I I
| I I
I I I
I ! I
I I I
I I I
| ! |
o v
, R | RO B R
=cement Indust I;~ 1,708 1. 2,197 } -2,666 | 3,210
I | |
I | |
| } I
| | |
I | |
| ! |
I | I
I I I
| b )
| 2,284 |
| oo o
[ I !

-]'j Hethanol . j-If o

————— — T w—— T —— A ——r” S v—— . ——— —— o, ——, ——rm —— o ———— aw — w—— —

‘.*I”f;{I‘Ij.3 : SRS :
" _IﬁclUdeS‘feedstockjuse_

ﬁr&hﬁction.bf LPG'fiSm'ﬁaIﬁralIgas wiii'incréase fraﬁ'=5-eoo"
. Tcai i 1986 to 8 300 in 1991 and remaln at this level until
_2001,_ as the capacity of the gas separation plant ig assumed to
increase to 500 MHSCFD in 1991 from the present capac1ty of 350
MHSCFD‘ '

. : The'other'usagés are for feédstbck As faedstock ueers, the
f'petrochemical plant and the fertilizor plant are assumed to start'

_Operation in 1989 Summing up the stock demands hy the refineries
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-';.and by .the two new users, the total demand for natural gas a8 o

',%feedstoﬁk will 1narease from ? 700 Tcal in 1991 tb 9, 300 Tcal :iﬁ |

”“:;Ehd use demahds for LPG are shown ih Tahle V"2' Demands bY'

f,"ihousehold~tert1ary and transport sectors are forecasted to in-

oreass jat high g:owth rates such as 4, 8% and 4 zt respectlvely'”‘

Zﬁt}fxom 1:86 to ?0013, This is because the natural gas prlce, consem't'

:;fquently the LPG pfice are foxecasted to ha ' relat1vely stablej:

=’-,{'ce:nrspen‘é:d to crude 011 price and petroleum produot prlces.; In -

'.:BaSé Case by the higher growth rate Of the demand than the_fV”

'L:supplyf 1mport 0f LPG 1s forecasted tc take place arround 1996._ o

| As for condeﬁsate a large part of it w11] bé ‘expdrted,

'5_except1ng feedstock to refinexles‘-“fjff'

:”;35 Table v 2 End~Use Demands for ch by Sector N

;t :;‘ dh;“ it”“ 't": K (Tcal)
DL TR
i;;;;‘;;;;’;;;";;;;;;;: ““““““““““ R RN Ry vy
|tndustry ._.:.:;;égs;g :. i}zézfs : 1,441.2 } 1,635.3 :
T:Household Tertiary :'”3;355;1i:"4,sig.6 { ﬁ}éov;x } $,722.9 :“
':Traneport | :"2,935;4': 23'731'3 : 4'435 1 :"5,43540 :
B Tatal : 7;3#1;4 {' 9, 543 4 : 11,667.1 ; 13,939.0 :

"ilftﬁ.'-Cﬁhaoit?fﬂxpaﬁsiﬁhs L

= Table v~3 shows natural qas supplies hy field. . supﬁly_frqm,
‘ _Blook 10 13 Hlll continue to increaso and occupy at least,'aboﬁt

C ) =half of the total supply throughout the pexiod. Supply from :
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--Texas B Hlll incroase in the fllst half ot 1990 g, Oﬂshdfe

':;-supply by Esso and Shell wxll P at the peak arround 1995. o

“Tablélv-3 Natural Gas Suppllés by Field

T

S o 3 -_f; B L I-;;” Comsess)
W h‘_"??;ﬁfm""71%551?%'""1557 """"""" o
:Frawan a1 a0 1 s g
”‘-: Block 10 13 :f o 200 400 450 1 500
';u} Toxas B | “100° 195 a6

Esso

I ! | |
| ! I !
i | I |
I I | |
| I I |
I I ! |
! I | o
' I R UTE T PRI
Otfshore Total |- 325 1. 7600 )} 695 | . 746
. e B L T
| { ! |
I I I I
| | | {
| I ! '
Onshoxe Total .I I I !
S oo } | )
! I [ I

|
|
|
|
. '
' : Shell
I
I
|

. u—-n_-u-'.u-.nqun-...a...s..........m-...u.....-.u-uua.-&i-—u—..mp.-‘-uh.:.;..h_......,._a.--4;-.....-"....4;"'.......,....._

*‘Thesé 'éupﬁiiés kiilfbe'assuféé_ﬁﬁtii arffauﬁd'1991'by théiﬁ.f

1contracts already concluded Hdkeﬁéf,; after that ‘e’ conttacts‘__f

| aro requlred to bé concludod to asqure the supply enough to meetjl

the, demand. f: .

"beltraﬁspbrtation and procassing, required-cdﬁaéity expaﬁé

sions"are'shoun‘in Tablé v;4 The pipeline f10m LSSO to EGAT s

pouer plants uill start opexatxon 1n 198? And the pxpelines o

'Irom Texas D f101ds to the Union platform ahd from Lhc Union I'
plattorm to Khanon uill bo completed in 1996 The gas soparatlon

| plant Hill increase its capac1ty from 350 hMSCFD to 500 HHSCFD in

| .1991 ' Compressors will b 1nstalled at Erawan platform in 1991

to: boost tha piassuro to increase SUpply capacity.
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'7f;fa$i§3§44 Ca»acity Expansi0ns ot Pipelinos and n
e Processing Fabllities S

TEETT """m""-"'"*f’[f'.'""é;;;éiif"""."?"’i};;;";?""’“""
1 (Xndremental | Comm1ss10n1ng
i e e SO il
!“;15;;1;; i “_ﬁ j” o ,i}? HHSCFD (nnscrn)}"f B B
Texas B = Union Platform :_' u? (250 : : ﬁlééi
Unlon Platfrom . Khanon ;:_.. o (60) :_  1995f
Esso - EGAT Powex Plants :'i.'17.5_ (17.5) : _ 1989
compressor Lo  ::__'; 0 1f1(230) ;‘-' 1591
Gas Separation Plant - ;;.'“: ' 500 nfisoj : '

3;ffppxiéy":mﬁ11cat1pns
It must be noted that, in:FHP7m6661 the dellvarbillty of

'ﬂnatural gas 15 glvén exogenouely.- Rnd 1t is assumed that iné

?: creas1ng supplles to meet the demand is p0531ble through o~

' ;ploration efforts which W111 he taken under the present p1101ng ‘?f

o fsystem of weelhhead price.‘_ The adequacy of this assumptloh must':_
:be examlned b031des the analyses on the results of runs, 1 Namely -
how the supply (or exploration) of natural gas will be affected
”_by the recent prico declxnes of the. 1mported energies and hoy 1t-:

cai he promoted 1n the futu1e are left. to analysed..
- f?-Oh the Othéf hand,' natural gas vill be more cconomi¢  than
o c@él and 11gnite for consumers (at Yeast for the olectrlcltyﬁ

”sector} in Bage Case. This Teans that well- ~head prxces and

_ _prices at the steps to the end~use consumera of natural gas can -

-bo fixod at some optimul level within certain range betweon'

" yedg



supply cost and opportunity. cost of it, taking-into considoration
the - promotion of wot only eonswiption but alss exploration and
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: “VI_. .".;k-::i‘g.'ﬂh‘ite..-'aﬁg 'kc_g:a.]‘-." E

: BY the recent declines ot petroleum products prlees, 11gniton
‘:-and ¢oa1 have décréased their cost advantages to “the former'
.QIGSPECially fuel oil),' and their relatively high pr;ces are --

3forecast0d to continue until arraund ?001 in Base Case. However, 'f

the longnrun, prices of hydrocarbons will 1ncrease at rela~

t 1vely higher rates.‘ ahd coal and 1ignite w111 become wWoXe

'economie.

Forecasts of demands for cbal and 1ignite are shown 1n Tahleg 3

- VI-l. The eleotrlclty sector vill ¢ont1nue to be a main cohsumer o

"of coal and lignite.:_ As for coal. the consumption by the elec~ f

g'triclty sectér starts in 1996, and reaches to 4 3 mllllon toe by o

”_the power plants of 2400 HH at hb Pha1 1n 2001. - The consumpt1on: .

;of 11qn1te by thé electric:ty sector will increase “to 10, 5 |
“mllllon tén by the powor plants of 1485 MH at Hae Moe and Krabi
:until 1991, and remain at this level throughout the perlod

| ,;stiéng~1..=- ngandq fﬁf.toal and Lignite R
o i T T AkTOR)

_._._.-—__—--—'—-....._,..__

T e e e
e T
Industry' S22 . 4% 1 666 b 932 |
Llectxicity‘-‘-"‘: v o; 6 ; 1,505-F 6,825 }
Total : _29'2'} 4__96" 2,211 ; '_:’,751 :
dette 144 h
Industry | 602 f 1,000 [ 1,656 | 2,350 |
-; 51octric1ty --: 5,320 9,000 .:” 10,080 | 10,076 1

. fotal | :- 5, 922 I‘ ': 11,715 _: | 6 :



COnsumptlons of lzgnite and coal hy industrles w111 ihcreaso
::gradually h 1argest parts Of the consumptaons aie by the_"

. cement indnstry,: whose shates ih the total coneumptlons by the -

1ndustria1 seetor wall attain abave 50& in ?001‘.- “i

The increases of demands axe forecasted reflect1ng the 1ong~f :

flxun;»declines of relatlve prices of thGSG fuels4" And also the f.
'f;demandJ.forecasts in Base Case especlally for llghite by theﬂ-J
;*‘1ndustria1 sector should ba considered pcselble by Lhe additionalgi
| -costs to prombte consumptibn such as benefxciations (bxlquettlng,}a‘
:'for example) and subsidles (to consumers, for example), whlch axe;

' not considered explicltly 1n the model.;;_;

S As f01 the supply sidé of lign1te, the demand by the elec~

'*.trlﬁlty sectox w111 ba satlstied malnly by Hae Moe, and “the e

.f'démand by the industr1a1 sector wlll he met by L1«Khon aud Tlp

For 1nctoas1ng supply of coal, the 1arge lnvestment required_
',1s for coal unloading port facllitles, especially Lo supply 1t to, )

 -EGAT s power plants at- Ao Phai.‘=

- Fxnally,: 1t should be noticed that, “to prepare for the"ﬂ'
future, 1mploment1ﬁg plans for supply and consumptlon of lignlte'-
and coal 1n the 1ong term viewpo1nt are needed._- The Base Casc
V.forecaets prasent a pOSSibIG céurse in the vlewpoint of long term

: optimized supply polieios of onezgy. _



VIL Iraditional Eneray

;'In EHP 'HédGI: .the supblies fbf tfaditibnai  eherdy1_are:i
deternined directly by their demands._  Tha mode1*does:not take
'inté c0nsideratzon the cOSt advantages through optim1zat1on. '
:Accordzngly thé forecasts of the supplles of these types of
energy should he cen91dored as on of the pﬁssible targets tor 
thell supplles. And policies f01 the supply and COnsumpt1on of.

~ them should be developed by studles outs1de the model

liere somé' implicatidns of the forecasts can bé ptéééntéd
The eupply of chazcoal ahd fuelwoo& will be requlred to: be stable'
_unt11 2001._ These fuels will be still economlc and maln energy
source n household in rural areas. - Important policy 1ssues 
concernlng those fuels ‘are as follows.z The 'éﬁﬁply must  be
.‘accompanied Hlth the efforts £or conservatlon and devclopment of
the resourcee. - and those efforts are required especially in the.
areas l;ke the Northeﬁst whete thc'demaﬁd will be still large and
the resourcéﬁ are going to deplete. On the othei.haﬁd, as the
"supbly ldepends Son . the denand, the another way 'Lo .evéde the
probiemnis to decfeasé the demands by substitution to.the modern:
onergy sﬁch as LPG, electricity and other energy. And it is
obvious that some subsid1es will be required to ﬁromote the

substitution.

The supply of bagasse and husk as energy sources is
forecastéd to increase.._ The agricultural wastes such as bagagse
and hugk %will  hé used more as onérgy sources by promoting

measures in economic and tedhnological aspects.'
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' '_ ?111;_ §§§12§$5 on_Alternative Scenaries

In this séctioh, analyses on the effects on the optimlaed”?'
‘results by chang;ng some of the assumptlons for Base Case are
conduqted.- hnd zmplicatlons on the ﬁolicy dlrectlons corres¢

fpbﬁding to ohanges.lh theso assumpt;on 3111 he exam;ned.

1.*.Alﬁernative;scéhﬁriéé forrihborf‘Pfices 6£‘Eﬁetgv
The optimized supply demand structure of energy is affected-
“hy tho futuré movements oI pr1ces of energy. As ‘the future'
prospects _of the prices are subaect to-a great deal of uncer~f

_taxnty, it 1s USeful to cxam1né how the optlmized results change' 

1f the prlces ¢hange from the assumptlons in Base Case.-

Two alternatiVe scenexlos of aneryy prlces are’ set as shonn

in Table VIII 1. One 1s how Price Case whete Lhe ptlces of'

4 1mported energy and wellhead prlce of domestia crude increase at- '

the annual growth rates two percents lower than in Base Caso from
1987 to 2001. hnd natural gas prlces increase follcwlng fuel 011
price through the pric1ng formulas. Another 1 ngh Prlce Case
where the impcrt ptices 1ncrease at the annual growth rates two
percent hzgher than in Base Case. hnd natural gas pt:ces inerease
also ﬁollowing the_formulas. ngnxte prices are not changed in

the two ¢ases from Base Case.

These two scenarios present two 'probable directions of
changes of anergy prices when the international lfmpovt) prices

of energy will becote high or,lower~than thoso by Bage Case.
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Fndhusa ﬁemahds'o 1anafgy by sector do not chahge among Base e

case and the two alternative soeuarios‘_ SO:it should be hoticed.i

 ‘that ther@effoctq examlned by these runs are part1a1 eifects of: A

_Eptice changes d1r0¢t1y affeqted to Lho enorgy sectors without.37 
_ taklng 1nto acaount the effects by the chahges of end use demanﬁs;'
. and the rolated ind1rect effects.‘ By these reasons the followxngﬂﬁ.f

;analyS1s is 1im1tted to the energy sectors.*

::' {? Elgp ricitz Secto

| The changes of shadow prices by typa of fuel are shown .ih  -
[:F1gufe VIII 1.-: It shows shadow priceg of; fuels n the electrld__ '
_chty sector in 2001 by three alternative scenarlbs..; By the |
 aseumptions. pxices of indlgenous enexgy will become economlc 1n"
:.ngh Pr:ce Case, and not écon0mic 1n Low Prlce Case 'The 1a1gest 

‘ jchanges among the three scenanos are fot‘ fuel 011, ' and h. o
:saconds are for coal and natural gaq... Shadow prltes of 1lgn1ta"

are vezy btable among the ﬁcenariOS il'”

tigure VIII 2 shows eleetriclty generating coéts by type of

'fuel 1n 2001 caleulated uslng the shadow przces. Accordlng to

thxs, the differences among generating costs by Lype of fuql :

-becomo narrover 1f the pr1ces of imported energy decrease from,i.

fthose in Base Caso. . And coal and natural gas become economlc,
.If the pr1cas incréase,_ 1ignite hecome competitive Hlth coal and
_natural gas.‘, Thesa pictures 1n the long run are quite dlfferent_

frOm the present situation in wh1ch £u¢l 011 price is relat1Ve1y

10};. i

EEET



| Flgura' vxxl 3 shows cumuratzve oapabity expaﬁsnbns by type |
fof unit from 1986.- A the rolative cost advantages of fuels o

' change,j capac1ty expahsions by type of unlt become dlfferent

'”amonq tha scenarios. Capacity expansions ot lxgnite iired plants_ , 

f ﬁlll ba larger in H1gh Pr1ces Case than the other two cases, from"";

. 1996‘ Corresponding to it thase of oil~gas £ired plants by High“_.

_ fPrices Case become smaller in 2001. “s' for comblned cyald”]

‘”plants, though there are di[fenences among the expans1on paths;']*

) for the three cases, 1n 2001, the cumulat1Ve capacitles become_ ;”

.same.\ However, 1mp0rtant is that an“flred combined cycle plants__'

: in Regibn 3 will he converted t¢ use fuel 011 not natural gas 1n; )

j Lon Pr:ee Case,. because the plpelinc from Unzon platform to

‘ixhanon become uneconomzc. :

These results indlcate that, as the 1mport prlces of energy. |

‘change, substitutuoh takes place betwean lagnxtQHfired plante ahd;j157

_011 gas fired plants 1n the 1ong FUR. Same th:ng can bo said by .

Tahlo VIII 2 which shows tho consumptions of fuels by type in the 3{

électriclty sectox in 2001._- nccording to thms, _lign1to subst1~ |
. tutes for natural gas and fuol oil as thé 1mport prices of ene:gy'  )

_.1ncrease. |
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:  1~T§ﬁ1§j§1i$»2:“:_ Consumption oi fuels in the electrlalty'f
o o sector 1n 2001.; : _M
{KTOF);‘

_ | .
: ot e ‘ TR
Fuel Oil _f"' : b 362.6 -
" R _
Natiral Gas
Coal 41259 8
| 30, 0% 9.8k

lignito ; 2.1sz.z*f~ 3,048.9
sk
12'i2115”j

100 0%

C22.0%

I
l
!
I
|
!
I
}
;
4;259.8 1 4,289.8
o A '
I
!
|
I
|
1 12,232,6 -
T
|

———— — . — e Ao e S, S i oo i

3-,f0i17Réﬁiﬁ¢r§_$ebto:  '

| Table VIII 3 and 4 show - the results £or ‘the 011 reflnery
seétor{' Tablo VIII =3 shows the aggregate refinery capaC1tles by”
) t?ﬁé,iﬁf unit. ] the total capacity of” crude unlts are _sét : ;
: cénstént for throe scenarlos,' the results can xeveal only the"
effects on “the capacitias of secondary process1ng units,  11¢.
_vacuum un1ts, solvant“deasphalting un;ts, Lhermal cracklng unité,.i
.‘hfdrocrééﬁing' uﬁits Add‘fefOrmiﬂg ﬁnite; :”Aécdrdihg  to: this..
table, . the capacities of these unxts w111 1ncrea°a as the 1mportﬁ

,ptices of crude oi} and petroleum products incroase.

A9 a results, ‘tho perudti§ns bf‘dicsel 0il, jet fuel'and_‘

‘kerogene will inerease, and that of fuel ofl will docrease, as .

B



show by Tgblﬁ Vili-4. '

" Tablo VIII-3 : Aggregato Refinery Capacity in 2001 -

e L - (BcD)

N T T T
orude, Units B "565"36577"{ Theeion 1 aesm00 |
‘:\’acuum Units : _‘67 800 : : 87,_200.' : ;90;800 : |
‘1301vant Déaspha]t1ng{ ;-'10,30Qf fI. .,19,700‘ : . 18;060,  :-
:':'l‘hermal Cracking o 20,400 | 20,400 . 23,900 : -
:Hydrocracking ::7.'413.*8'00.' i eoaoo: 56,200 i
_|Reforming o : 45,600 : 25,900 | 26,900 :

 ¥&$13.?;iIf4'§£ proné£ions?4nd'imﬁortg_of Patroleun Product§:
R "':n_éﬁd‘ﬁfﬁdﬁjoil-by hlﬁérhéfivé Séqnariég inlzobl._
e

T _"_:“7_7'-'":-""-".-'-7""""ES;"EIESZ"’f"_“-“?f"-”3"-“'-"5;';_;'".”"'&_"“"-:_r"f"ﬁléﬁ";;éléé"""”:. f_
| lbrodustion] TapertiProduction] Taport{produetion] Taport]
Prmevsryervs EE R T B e R
}_'ch'?- | 1o, 125: 9,127: 10,620 | 8,_6.3:'1; io,za_i':_ _9,022:
; Gasoline : 49,980 :,3.2',15',3': 56;264:: '3_1','927{ | 48.;;_9.92'.{ 33, 1'40::'_-
: piesel 01 | : 42,389 :164’,556: "_90,733':9‘5,571: -"92';995:': 93 ??1:,'
o eé‘:xéro'ééne': 28,367 '_:jf1_7',l';.-}9'! 3’1,3'3'_0':;_3 14:,'31:5:‘ 32.845 1 13,301]
: -.E‘uel oi1 . : 61,752 : o m1 . 52’,543‘: 7,2"18': 48,019 : 9,178';'
_:'- """_%;Z;I"'":""555-1355-"!185"3'1*5};“53?35?:MEQ"IEaI"}SS”B;S":"EETSEEI
i e e e e e E
b S R R .t ! ! 1
| Light | ot o 0 0l 0 | 0l
R uE T R ! |
| Hodgun ] 0 | .01‘ o1 o 0 | o:
| Hoavy | 0 1229,699] 0 1229,8251 0 1929 (6801



‘ﬁcf ﬂ§§§x§i4Qqs.Se§t§r

. The supply (demand) of natural gas will decrease as the

- 1mport pricés of enerqy increase from Baee Case, from 1996, -2 and .

--‘also slightly decroase as thay decllne. ' Thls result correspOnds 
the relatlve cost advantages ot fuels dn the three cases and
fﬁoir effects on consumptions espac1ally by Lhe electrlcity.
 se§tor. In High Priée Case,_,consumpticn of natural gas by the -
“electr1city saator will decrease because the generation cost by -
natural gas will become higher than that by llgn1te._:.1n‘ Low
::Prxce Case,‘ the pipeline to Khanon Hlll hot be installed because.“'
Eiit s Ieasibllity decreases,; however total consumptxon of natural

_ gaq W111 docrease only slightly in 1996 and Hill be at the eame‘

'-'1eve1 as Base Case 1n 2001.:_ Thls is hecause tha consumpt1oh of-f

ﬁ -natural qas by the ather gas~f1red plants W111 consume more than e

f ih Base Case,i and Hlll almost canual the dectease by the convert
k of the planned gas~ combined cycle plantq in Region 3 to fuel o11~
g tired plants _

Table VIII 6 shows the changes of capacitles by the three
'scenatlos In HiQh Pr1ce Case,- the required eapaclty of the‘
pipeline from Taxas B to Union platform Wi become smaller than
n- Basg Case, Because the total‘demand of natg;al gas-ﬂlll be
smalierl' And the capac1ty of éémhfééedfs -will‘ Aiso‘=becdme
3  small&f : In Low Price Case, the pipellne from Union platform to
Khanon will not ha 1nstalled, and the capae1ty of comprossors
:Hill bé 1arger than. in Base Case because the consumption in the

: central region will be 1arge1.

1-61
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Lnorqy ¢onsumption in the household and servlce séctor.aonnlc '
rihute to thé utillty (or the weltare} of people directly, thle g? 
that in the other sectors can only do 1nd1reot1y through produc~‘;
i5-tiqn;; In thls sence,‘ the increase in quantity and the improve~ 

:ﬁent .in quality of enerqy ¢onsumption in thxs sector can be ona f

o of the plinclpal objoctives of natxonal ehergy policy.-_

'l‘he purposes of Lhis papor aro, . Lo complle some hlStO[‘lCal
data and outllne the recent ahanges in the energy consumptlon 1n
- this sector, and to analyse mechanisms whioh determlne the energy

-

':gconsumptlon in thls sector.-

1.'EB§§§££*§§g§ﬁeéiiglEﬁé?ni’éénéﬂmbﬁicn”' :

- The “ﬁﬁgéhbld and sefvi¢e7s§ctor.is'dividéd into'a ﬁrban andi'

:a fufai.séctorﬂ However, bécause of the avallabillty of data, we:
define ,"urhan":area as the HEA (Hetropolitan Llectrlcity Authoﬂ .
r1ty} servxce aroa,‘ ‘and -"ruralﬁ area_aa the PEA (PrOVincial :

‘ Blcctric:ty Authority) sarﬁico ~area,  And, althouqh 1s '
d351rable to separate honsehold sector aﬁ& service sector, thls f
is possiblo only for electticity (details of constructlon of data
will be shown in Annex){ ‘So in this study_the_ hou$ahold and

. sarvicé seotor 1g treated as Ongisector‘ "

ﬂecoht chances in energy consumptiou in thls sector can ba

outline as follows ¢

Fiduta 1-1 shoﬂ'the recent movéement of total and pey _céﬁita

=y



V”ienerdy bhsumpti¢ns'in the_urbah and the rural household*serv1ce--'?“

‘if :nergy' ¢nsumpt1on in th# urhan area invreased=
ot ~ T s -
kcal 1n 1979 to 9 7x10 kcal in 1984 by anhual_

ﬁlani that in the rural area increased from‘
: b .

keal by 4 8% in the same perlod.‘ Per?‘
3

“’50&10 Rcal by 5 3% per annum, and that in the rural sector;:-'
. L 3 |
_‘-_mcr-_ sed,-;‘from svoxm kcal to 1000:410 kcal by only 2 8* Pef

5 ;annum

Figure I 2 and I 3 show per capita energy conﬁumption byi,’: 

.fftype of enorﬁy in the urban and rural séctors.i_ In both sectors, :1
'af the shift from tfaditional energy to' non traditional (hexeafter,-

{;?i"moderh") ehergy can be seen,_ but in thé rural sector the shiftt;‘
‘;:;is slaw compared with in the urban sector. 5 nnd tha rural séctor 1{

_Lf?depends the larqe part of energy still on the' traditlohal enerqy- -".
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AS £or °1G¢tr101tY: thé qrowth of consumption depahd on Lhe'ﬁﬁ‘7 :

,‘;ncr&aso of electrifiod pOpulation aud tha increase of conSumph¢u. e

' tiOn per alectrified porson., ?1qura I 4 and I 5 show the commer«

:_cial and residential electricity consumption pet e1e¢trifled‘_‘] :

1her90n and th° ‘ati° °f °1°°tfifléd boﬁulation to total papulah l “

' tion 1n the two sectors. In the urban sector,‘ the ratio of:_f -”

e léctrified population is rather high and its increaSe je slowtgf,ﬁ_‘

,but consumption per elactrified person incroased in a hlgh groﬁthj.i; L

.;rate.‘ oh the. contrary in the 1ura1 5e¢tor, the ratio of eléctrl—_f

iiéﬂ ponulation increased aboub thce from 1979 to 1984 but the‘fL‘

.iconsumption was staqnant for r651dentia1 use and decréased for.‘_'

commatcial use. ‘
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%, Enorgy Demand functions .
e ﬁégtﬂééiéhf'ﬁﬁaliéés are conducted on the energy démand be-
| haV1ours In this sector..f*Timé series-cross soction pooling data
- tor the period 1979 1984 tor the urban and the rural re31dont1a1
,_~sarvice sectors are used '

Totgl Engrgy“hgmgng

LY
t
* -

At first,_ we examlne how theftqtal enérgj deﬁaﬁd”ishtetatéd
f to tha gronth of 1nc¢me. THo equations eétimatod aro présented’
| below.-- | | |

o ln(TLHS/POP) e —o 51134 + 0, 21720 v ln(GRPR!POP)
S PN ( 6 ?) (8 2) o
e _

_ '5}~:fR‘ = 0, 853 3 §D = o 06
"ln(TLHS/POP) = =2 00162 + 1.14772 » 1n(GRPR/POP}

58 B
*0.33633 ' DUHU . 1n(GRPR/POP)
RN

’5 | .
= o 949 s = 0'04 -

'where s Total energy consumption

-

por R Population
GRPR 1. Real grOss regional product
DML

: Dumy variablo Ucban sector : 1.0

Rural sector ! Q.O

‘--The regrossibn cdefficient'of the firét equation is too low.
-That ¢f the second oquation Which takes into consideration the
differenco of income elasticity of the {46 sectors, {s improved.
tThe incomo elasticity of total energy consumption is 0. 81 for the

furban soctor and 1.15 for the rural.soctor _according ‘to "the

2-9



3_:second aQuaticn‘ Howaver. Ulest results aro not stablstically
f 1signiticant enough, f7:“:::, {[;*ff' | R

©todabrove the osulti, Gho consept of usotwl enargy 45

 ,'1ntr6duced."””'

| ':To aggfegate consumptlons by type of enorgy, quahtlty oi

‘cach typa of energy is converted to caloric value basﬁd on its o

'f:heat céntant.; By d01ng this, we neglect d1fferen¢es 1n oharaete— an

_.fr1stics of each enequ; such as c0ﬁven1ency,- cleanness, efflm'.-“Q

-‘cioncy etc.; aceompanied thh the Use.; Geherally, 1 kcal of:l-"

'gnmodern energy is mora valuable than 1 koal of Lradit1ona1 energy,h ;"

i

'-‘if the usefulness of energy is takeh into con51deration.: In this_* "

- qence, even 1f tha total consumptloh is unchanged, when the shift"'

from trad:ti¢na1 énergy to commerclal energy takes place, the

2 oo

"ﬁ“ﬁﬂf“1 eneray Hill {nérease _,*ffj-”
"Tha following equation wh1ch considérs thls effeet presents:; 

Cooan imploved result.z,“f. o

he parameters, GRGS EFF, 1 the EHP modél 1nd10ate-fthef
similar effocts concerning the chatacteristies of using

varjous - types - 6f  éncrgy. - For cooking in urban  and - rurval. -

household and tertialy seétor, GROS- BFF's are éstimated as’
‘follows : - '

" Blogas - . ;f - 0 0
- Charasal - - 0,87
_ aFualwbod L e 0017
7 Husk Sor0az o
| Kérosené o085
PG -"  0,55
i Electticity C 1,00

2410



lﬁ(ThHSIPOP) @ n3 12519 + 1 021?9 :in{éﬁpkfﬁdp}l:_:_:i -

L teme s .
»f*f'--::ss'- +1 51897 (TEHS/TLHS) u_;";'(15jf
ORI <e.3>. - SRR

el |
* ;kj‘n o 971 8D = o 03

: where TLH$ :' pgnsumptlon_of ttaﬁitionaiVehérgy‘-_ ;

The socond téxm of the right"hand slde explaans Lhe effeet;-5'

".of shitt from tradltional energy to modetn energy on usefnli

;fenergy. In this equatxon, 1f ho substitutlon oucurs between'f= .

l-"these two types of enerqy,- 1ncome elasticity of enexgy demand i&lt'f‘

_:1 02 for both tha urban and the rural sector. _ ucuever,‘ 1E the:-

; sh1ft from traditional energy to modern energy takes placeifw"_

7'(TEHSITLHS decreases) the total consumptlon (per 'capzta) :ﬁiilu
'decrease compared thh the total consumpt10n when Lhe sh1ft does

-"__not take plaee. ‘ .

Per capita total anergy aemand are affected by not only per‘
_ capita income but aleo price of energy 5o ehergy defand Eunc-
i tian may be written ay follows LR .  ST
o TLHS/POP 5 f(GRPR/POP RPTL/CPI, ~~«}
? fﬁhéze . RPTL Average retail pr1ce for ‘total energy f:'

':'CPI COnsumer praca 1ndex

As far thls type of energy demand function, anyc_statis~
_tically significant estimation cannot be Obtalned - Ono of the

'rplatively good rasults¢1s shown below.

.2*11



10 (1L /POP) | w - -3 42254 + 1.10852. ln(GRPR/POP)

SRl ey
-g,04184 s ln(RPEhPICPI)
S0.3) |

+ 1. 69198 . TEHL/TLHS
(2.7 :

: ;:EE 3
LRom 0 968 8D = 0, 03

o ;:uﬁbré:‘hpﬁbF Aggregated przce ihdax of eléctrlolty and hPG‘j

'Q:In thls equatlon, ‘the parameter of ve al price of énergy 1s'

 _not statisticallv Signiilcant. .

From the estimated resulte whlch we: have dlscussed #e_ '
should say that total energy c0nsumption pér oapita cannot be
_axplained by one 0quation ﬂhich 1nc1udes only a few factors as'
f'explanatary var:ablas This is because e the energy demand 13
f_determxned by some apecific factorq for each sector and totala

energy demand are detetmlned as an aggregation of the demands. '

2. ammw_g | Energi.

o Total energy demand are dev1ded into the demands for tradi— 3

tional energy and the demand tor modarn energy,.

g As per caplta modern energy demand fun0t10h is estlmated as .
follows .f‘” | | o

,ln(HEHS/POP) u ~%, 32609 + 1. 35277 * 1n(GRPR/POP)
(~133.5) - (106.4)

~0.26340 ¢ ln(RPELP/CPI} ~~~~~ (2)
( 4, 4) -

s 0,999 8D = 0. 03

” .lwhere | HERS Consumption of modarn energy

a2



Por capita commercial enerqy cénsumptxoh 19 dotermlned by; .
_::the real quSS regiona1 product per capita and the real rata11 

; price9 of eléctriclty and ch. Tho incowe elastidlty of damand
' -15 $ Y 86 and the priee alasticity is ~0 25_ &_2 :-- B

As for the traditional eneray, any por oapita demand func— S

.”tion cannot be estimated siqniflcantly. 33 ’:r“e estlmated_an5 ;&  -
 °th0l tYPB Of function. €1 ” o T

ln(TEHSIMEHS} ® 6, 30626 - 2 48946 . lh(GRPR/POP)
o . {45 n ( -41. 5)

- '-'. “2.38581 + ln(RPCH/RPELP) “";;?i3i'n-f s
1‘\5§' RSN £ ) R R

R 0-994."SD . 0;11'*'

Iﬂ this equatiOn, hhe ratio hetueen consumptloh of tzad1m7""

:';tional eherqy and that of modern enérgy is detarmined by the rea1 j.f'
; gross regional produét por capita and the relatlve price of char~‘i
'; coa1 to the prico of mﬁdern energy {electricity and LPG) The__ 
ffparameter for GRPR/POP is mlnus.'i“SG;” 1f GRPRIPOP increaee, the
.demahd for traditional enetgy docreases relatively comparad Wlth£ _

",that for modern enerqy.

Por eaoh type ot energY (excluding kerosene and tuelwood),~ "

the specific énergy demand funetions ars astimated.- |

phaggggl;ligr'the :ura13SGctqr}'

ln{CHHS/TEHs) é ~11 9524 + 1, 01592 + 1n(GRPR/POP)

(~2.6) (2.8)
0 11204 + TIME -1n(GRPR/POP)~~“(4)
42,2

a5
Ro= 0,800 5D« 0,03

2413



:35 where CHHS :J]théﬁmﬁii@h;of_charédql -

v

ot ,'%tiim'e'jc;Q%is ﬁ"ig‘o}
The share of charcoal in the traditlonal onergv will in-

 :crease if (GRPRIPOP) inereases, but the rate of increase deolxnes'

: as time passes.:. @;*_['

- _Fti’eljéj(_)d {I_o:r' tli'e ru}ai sé‘etd‘r}'
n(E‘HHs/TEHS) - 0.69927-6, ssscz m(cmwomm(s)
RS (PR SV |
"“~?fﬁaé'n () 626 sn 0, o4 Jx;
| wherc FHHS ﬁ‘ Consumbtion of fuelwood
g The share of tue;wqod, degréases a8 par capita ihCOmé

3'increaaes. jf e
,a5§2§7'

( 31.2) (24, 9)

*0 28501 ’ DUHR ln(RPLP/CPI)‘*"(G)
( 0 6y ;

1n(LPHS/POP) ~ ~3 88669 ¥ 2. 52507 ‘ 1n(GRPR/POP) -

' 'r 0. 993 SD = 0,12

S where LPHS i: Consumption of LPG
RPLP 3 Retail pr1ce of . bPG

Z'Théf; her"capitaf bPG--cdhéumption'_inereases if GRPR/POP
-'5iﬁcreaéési And in the urban sector, it decreases if the real

- :pri¢e of LPG increases.

2-14



'_ 5ngLni~iLx f,f;j;:;'“'\

. 1n<auns1znp0) n‘~4 07210 ' 1.33463 ' 1n(snpn1pop>- L
o C(-66.9) - (46.9) | B

LU wo 43553 4 ln(RPLh/CPI) ~~-~#(7$.,f~.,- :
RNCREN, REH R

L | 7@09% snuow R
o j;.ﬁﬁéyg BLHS éi COnsumptaon St electriﬁity :fff.;ﬁjf””i"”
;'*°fj _.ELPO Blectrified pépulation 1*”_if'*' S

'f-7f‘a the realised démand for eleétriclty 1s made by electri~;
‘-'_fied population,‘ the variable. electr1c1ty consumption per elec~*'1‘
”-tritaed person (ELHS/BLPO! is usea.-{ ELHS/ELPO increases S
3GRPR/?0P inoreases,r and decreases if 1ea1 prico of electrlcltqu'

| (RPEh/GPI) increases.u;}, {,§f3 ' P
‘getoéégg_f'-:” |
1h(KBHS/HEHS} = ‘*-4 99744 s 1 39921 . lh(FLHSIPOP)
N 7 9 A6, 1)

+0 87760 ’ DUHU . ln(FbHS/POP)
= 2 0) f:, . .
£0, 67831 ' DUHU
(1 0) R
. R m 0 991 sn w o 10

7?ﬁﬁﬁt§- KEHS consumption of kerosene :
The share bf kerosone in tha total consumption of moder
energy dacreases as por capita electticity consumption increases.;_f
_ "Income elasticities ot“domaﬂd'are‘éal@ulatéd'using the para--
meters estimated "above (Table ). “The incone elasticity’ of

total onorqy demand is 1, 02, Those for the modern energy .and

- 915



the traditional ehergy are 1.86 and 0 59 respectively. The .
;*negatxve elastioity for the traditional energy can he exp1a1ned“
f by that-it is an infer1or good. The elasticitles for LPG are the‘ 

' highest among the modern energies, 3.23 for the urban sector and

B P 61 for the rural seetor.r The income elaSticity for e10¢tr1c1ty: |

; ‘is 1. 38‘ As for the traditianal enerQY. the 1ncome elastlcltyj _'

'1for charcoal in the rutal sector 1s p051t1ve (4 ?1) This ‘is.‘:
'fbecause tho subst1tut10n frOm fuelwood to charcoal take place as“' :
. . R . rd

. “the per capita 1ncome grOWS. PR

"'B#n -bribe‘elasticit{es 6f démand;fof'sdme typas' of enerqy

.can be obtained from the estlmates as shown Li Table I~ 2.

"Table I 1 _ Income Elasticity of Demand o

(per caplta income elasticity)

.. ......,....a...;...u...-.'..-g.-'uuuu..-.a.--..-...nhw............a....,...e»..........us.........a...,...............................-..........

i I Income Elasticity | -Bquations Used |

B T A T

| 1-.1ectric:,l:y . : 138 } (6)“ :

:' we _ 2.63 R :
_:' Keroseno o : - _7:_ - 1 X

' :Traditional Energy _:f:- ' 40.59” -i 1(2), (3) t

l' CharGOal S j%z : ﬁrhén_' rﬁral* _ : | :

| R _ I ~0.61] 4.1 i (2), (3}, {8) '

: Fuelwood o }: T : (2) (3),5) _:

I’**"f"*““"""“**“*“f“: """"""""""""""""""""""" : | 0 :

Lo rotal

Calculated at 1982,

he16



i 1{com¢tdsje'a':,_. '

5
"”f}{(l).tEléetrioity

'?1fSi@ﬁ15t15ﬁ55531§$ié§517f?; BT

Uszng the equations estzmated above, two ecoﬁometric mbdelss&"—

Hodel Equations

Vaa»f ELHS/ELP0 f(GRPR/POP:;RPﬁi?EFfi;f S

?ff{(?}.;xerOSene

:Tf ;LPHS/P0P 7' f(GRPR/FOP, RPﬁFf§§5ﬁiif_’7f-"‘

'7 Ké}3;H0dern energy e

OHEHS ELHS + KEHS + Léysd ;':

“ 'l(SiifTranditional energy

’]ELTLHSJHFHS ttcRPR/POPs RPC“/RPELP’if;.

:;3¥ i§?§JFué1wood (only tor the rural sector): -l :

;fff "FﬁnSiTEHS f(GRPR/POP)

' '1?$;_Charcoa1

'”'7f“The rural sector :~"

CHHS {-ﬂ TFHS FHHS

e

and the rural household serv1cé sectors ft'é-QQg:‘j



‘HQ*f-(S)

Tota

s

GHHS

1 anergy
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s
o
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P

Caw e

Cew 07

T
10

12

0 . keal

keal
‘kead

kéai‘ 
kca1 
[ 0 kcaif' )

:éThe urban sector

TEHS

TLHS ¥ nans ,ﬂﬂ;"

10 keal oy
e L R
DS ¥
10
12

10 " keal

Lew

e e o

.

e

--Consumptlon;
_lConsumptiOn-
: CQhaumptiqn
 consunption
behsﬁmﬁtién
 Consumption

_Consumptlon-

RN

':,.‘: a_ﬁ;ﬁ_ |

© ey

NTIE

[P

| .';,RPEL-_Z
. RFIE.

sm

- -

10

:Consumptlon

of

;6f“
of
of
of
of
of

of

modern energy

traditional eneray 5: _‘ﬁ
charcoal . ._ |
ipqlwood‘_“t :'.7
G

eléétricity”*.

‘keroeene o

'energy as a total

1980

 1§80
1980
1980

R PR S S

am

1.0
1.0
1.0
fi,o'

-

+e

_iTotal populatlon of the rural or

the urbah aréa o

' Electrified population oi the o

--rural or the urbai. area S

Grosq regiOnal product at constant ;

1972 pricos

'COnsumer price index (ﬁangkok) B

‘.Pxice index of electricity (Bgngkok) o

Price index of LPG

Prico index of charcoal
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-),ff?k?ﬁiﬁ;f{f'iﬁad;éiiko Aggregated pface index of
R T T Electricity and LPG

b gedes

"‘i :we pérform. simulation using tho model tor the period flom : ‘
- 1985 to 2001.- The exogenous varlables for the referonce casa are
o set as féllows : "f =:;_ - e ‘  _ i |
'ﬁ’ﬁ?oPulﬁtiQn- frggfnnnual gxewth rate (1984 2001)

S vf;};The rural sector 1 0%

"’55‘51.The urban sector 3 5% f:  S

_”.f;ffﬁiédtfiii€dfgﬁzi'Ratio of electrifiéd population on 2001
oo Population s oD Annual growth rate

" The rural sector 0% (3,98

| S i;tThg“urbaq;sectqr 95% ,.  (4.3%) o
_.L_;wGross regional 2;Anﬁﬁél-g%dwth;réte“(iﬁédfﬁooi) |
o ;Pxoduct B o R
‘ L , :jThe ru1a1 sector :'-,-3 0%
(per capita GRP 2.0%)
'”__"f_The UIban seetor ";_5;5%1‘;

(per capita GRP 2.0%)

PO

Vt: _QPif ' L Annual 1ncrease rate (1934 2001)‘ i
| "'-' The both sectors R .

  R?Eq?;::1 L Annual increase rate (1984~ 2001) 2.0%

-

'hnnual {herease rate (1984-2001) 3,0%

.. -

“R§LP -“

-

"ﬁ?CH: _Annual increase.rate j;984 2001)  3.0% |

R fTabib:-f»3 ‘shows. the simulation_résﬁlts'of‘ the reference

‘case,

"2+;9"
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) r  .y¢.\° rural houaehcld»serv1ce sector. the demand tor modern*'
;fenefgy 1n¢r¢aqes 5 ?% - 6 6% per ahnum in the pérlod from 1986 to

, On' thé Othet hand, the demand for traditzonal onergy _

'fenergy whioh inoreases the total useful energy. -

In 1the urban housohéld“service sector also.‘ £he demdnd,fér,'f‘-:

]Qmodern eneray 1ncrease 1n a high rate (7 1% =T 9* per annum)

:;and thé*demand for traditional energy remain stable.: Héﬁéver; o |

fithe total

:e }rgy demand increases in a hlgher growth rate Lhan 1n_

;ﬁthe rural sector (6 0% = 6 9% per annum) because in the urban L

{1&1ready small.”_ Ahd this will imrly that 1n Lhis sector,- thef
: 1ncrease cf the useful enexgy caused by the shift from the tradi-

 itiona1 energy to the modern énergy 1s relatiVely small.

VIn the househald service sector as a total,_ £hefdémahaf.foré 1
_fmodern ohergy 1nerease 6 3% - 7 3% pef annum. The.demand fOr"
5traditiona1 energy decxeases from the : present level 'EspeCially ‘
:.iho ﬁemand for fuelwood decxeases rapidly and it will be ahout @

_halt of that in 1935. o

7Fiﬁaiiy}S ah :ana1§5is ‘oﬁ the éffedté by dhanges”éf aneryy
:‘prices and income on the onergy demand by typé 18 performéd. 140 |

:‘simulation casas ara set based Oh tho reforenco case.

T .

'}fshare of traditional energy in the total onergy is’f '_‘



o Low Price Case i

e

| 7ﬂiéﬁ'§ﬁﬁscésa .3:f GR§ incfeéées-di\periénnum”in-Ehé':rufai .

Other éxogénoua vatiahlea aré unchangad from those for B
| Reference Case.

';cases. S

‘ Tablb I 4. and I~5 present the results by the two cases,

' F1gure 1~ 6 and I 1 show effects by chahges of pxices and

Price of electricity and L?G increase: e

‘1°f71 0% per ahnum in the simulatioh period. 3 o

"-;compared with 2 0% per annum for Refe—

E ;'_, -1‘¢>11¢0 Case. Thé prices of electricity '

'1,and LPG for Low Price Case are 13% 1ower  'f'

i 7 _ thaﬁ those fob Reference Case 1n 2001. :

| “‘ﬁ_sector and 6 5% per annum 1n the

"'  jsector.‘ campared with 3% and

urbaﬁ B

5 5%?.

".respectively tor the Reference Case. The"

: f[;per capita GRPs for High cnp Case are

| '73fin 2001,

, The model is solved up to 2001 tor the

'capita GRP on demands of onergy by type.-?nf- o

_ 2722:.

R 184 highér than those for Référence CaseJ -

¥ tﬂb .:

_and

fﬁqri
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As Fiqure I~ 6 shows. if pricos ot elgctxzoity aud LPG do-

'clinos the demand for electricity and LPG (for the . rural sector)

B increase, but the demands for the other anexgies docranse through_ .

::the suhstitutlon effeets “caused by ine changes of relatlvei‘
plices. _hnd, the total démand inorease in on]y 1 0% tor urban
'seetor, and decrease 16% Eor tho rural sector. Thé decreases of |
 demands for tho traditional energy may be overestlmated. ' How~:. 
over, it is obV1ous that the shift from the tradztxonal energy to'
the modern energy has the effect to suppress the total enezgy:

demand._. S

: As fot tha effects by the chahges of per caplta GRP, 91m11ar_r 
effects cah be saeﬁ ag for Low Prlce Case As per caplta GRP-1 
- 1ncraases, the shift from the. traditional energy to the modern- )

| enerqy takes place and the demands for the tradltxonal energyf 

‘dacréase. However, the 1ncrease in per caplta GRP 1nduces hlgher
-demands as a total. and, ospeclally for LPG than thbse by Low ;
Price Case. And it should be noted than 1n00me efieots on demand
~are posative for electxlcity ahd LPG only "’ For the_other ener-

‘glos the demands decrease as per capita GR 1ncrgéses.
Gonelusions

Thig study' will . be.useful for the undebsfanding of the-
energy demand behav1our by the houSehold ~service scctor, and will
‘ provxde sone preliminary informations to construct note acculate :
| modols. The model constyucted 1 this study contains SOhG points

to be improved.

2"27 :



Data. ospeoially on. the eooxgy donands by typo of

'5'§enorgy and by sector, wero estimated hasod on very |

':;Tisimplo assumptions.-.and may possiblY ho re- GStlmated i:

: _M_‘__'5with more acouraoy._-
B

:L9:ﬁ¥the equations oan b6 oxanined basod oh the simulations S

Tho structure of the modol and tho spooifications of .

”montioned abovo. and oan be improvoﬁ. .

For forecastinq, moro informations othor than the data

:'3o;(and the .modelb actually used are needed, 1.e.;

| _iinformations on tho futuro energy pricing policy, o

fﬁi_rural electrification, ang economio growth rate in the

'ﬂfifuturé (for tho exogonous variablos}, and on‘ the

"enorgy,oonsumption_bohaviour by this sector.
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-[.*ggﬁgg;J;EStimation of Bnergy Démand Bata

"'Lxcept tho electri¢1ty consumption, energy consumptxon data"

'jfare 'estimated fér the urban and the rural honsehold and service'f-‘-'

”nder the assumptiOﬁs aq followa

:ixﬁuéiﬁébd_ ”eﬂo consumption in thé urhan sector., Total consump—

jftion intfhlsf,ouhtry is allovated to the rural ared ;fft'

-f._'f"faccoxdinq to’ the ahare of I:his sector in 1977 (EHP L

'*TV;fstudy).xfgﬂ':'-:";:“ '

':\,Cbﬁbbéﬁi{[fiufTotal consumption in thia country 1s allocatéd tof f"

zf;ﬁthe urban and rural soctors based on tho shares of]: -

| ‘.‘;53[ 3 popu1ation in the two séctors‘ B
Keréééﬁérﬁfgf consumpti¢n in the household aﬁd service sectors by_ :
R :NEA statistics is allocated to the two sectors;‘f'
o ,fbased on their population._; |

CUWRG fconsumptlon in the household and serv1ce seotors by'

o T e T e

'”:.ff;?NEA 5tatistics is allocated to Lhe two sectots,“

;f b hased on the shares 6: total LPG consumption by the =

‘f.two areas.;;;?j.5"”

The consumptions of the other energies are neglécted,; he~ j-"'

: cause their quantities are very small.- -



-f;fj?§51§ ;~ Enerqy Consumption iu Rural Housahold and

sQrvice sector

G | 10 kems

Lo """*"“""MY""EE%E”Y""ISSE“I'"IEQI"Y"'1855“1""15£S"u""ESsE"r

"5;3135335""7f7=“15”§55: IE"SEE|"IE"39£|"IE"532|"IE‘é£§|ﬁi§"613|3;ff
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Ketoone ~_-{' 1;895{: 116, Lebil 1, 195) Lol -
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T e oo
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Tabla 2 : Lﬁerqy Cbnsumption in Urban Household and’

| Service sectOr - SR ,'"”
_ -'3f; [:- R 10, KCAL.
- (1979119801 19811 19821 1983 | 1984 | -
[ | e Py R P Frany
‘ '-| : FER I T R A
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S o N T E ) o
PG 9631 1,09901 1,236 {1,429 | 1,515 { 1,607
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et s s [ e s e e e |
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i e B KR Pttt
T IR I T IS R B
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11;'.zgslggéngggbtigﬁany;xgni§1eg._-?

"_ The transportation sector consumos more than 90% of ga«olino”

:and more than 50% of d1esel cil consumed in thls country. .Thé _

 'vehi¢1es tako the predominaht role 1n tha transportation. Th1s'J ;

_ paper is almed to conduat a ptellminaty analys1s on tha mecha~i i

"nisms which determine energy consumptzon by vehxclas. Time serzeqf.:f

_ data on fuel cohsumpticn by type of ehetgy and by type of vehl“:€35

- cles aro not availahle. And as’ it is d:fficult to estlmate thasef
-:data based on published data, bnly bhe exxsting data are used in.
*th1s analys1s. And some hypbthetical structure are set about the ‘

: fuel demand behaviour and taatéd by the methods of econometrlcs.

1. _2u¢1‘g§nqup£ion:and its substitutibh Ppssibiliﬁg

o aIﬁ'lthe q'last5sévéra1 yearé,‘ the consumption of gasollnefff7

decreased relatxvoly ahd thésa of diasel i)’ und L?G increased -

'substantially. This structural ehange is mainly caused by the‘;"

'”incréaSé of dlésel fueled trucrs, and the increase-of LPG ot
“sumption by small trucks and pas$engér car% The pr1nc1pa1"
purpose of this analysis is to reveal the mechanlsms 9h1ch deter—

_mine the domands for these fuels.

. The mechanxsms of fuel suhstztution can he devided 1nto tno_
types 1n the ernomic senco |
1. In the first type as betueen gasoline and diosal 011, sub«
stitution of fuel 19 p0551ble only at the time of purchase'
| of vehicles - The users eannOt chango fuel typo unleas they

| chghge their cars. This type of substitution takos place in

2-32



7'““r?ffthe 10hg run, in tha senco tha% the substltution is- poseiblé
'*”V;pr tho investmeht (purchase ¢f cars) by users, and also in

'3?:{i50me Gaaes by the 1nvestment by the manufactures.

”"*In= the sGdOnd type as hetwoen gasnliﬁe and LPG, tha sub~

* };fnetitutlon is po”s1hle by some modification of car. This'; 
“--ifftypo of substitut;éu takes place in- the shbrt Srun corres~:'
'7 “;pond1ng to the fuel ﬁrice changes, beoause the cost of-7

“;émOdifldation is relatxvely small.__;,

' ”7f1Tho méchan1sms vhich dotermine the demands for the three

fimajor fuels can be formalized as follows E
| pL_L_iL

Large trucks and buses use diesel 011 exclusxvely, but for'
~fsmall trucks and busés, d1ese1 oil 1s substltutahle to gasoline o
ﬁ;(or LPG) Ih thlB analysis, trucke, passenger cars and motor
  cy¢1es are cons1dered explicitly as consumezs. And passenger
‘cars ate assuméd to usé only gasoline or LPG. For the consump-,
=.t10n of diésel 011, a s1mplé modol can be con51dered as follows :
o huek CE(GDPR, ey o R
:”I.;Hhere TRUCK Tctal number of trucks : ‘
GDPR o Roal gross domastic product |
TRUCI{ LTRUCK FSRUCK (2
'“3'Hhere LTRUCK Number of lafge truaks |
7‘ 2 STRUCK Number of small truaks ' _
'-.f, STRUCK u' DSTRUCK + GSTRUCK = '_."} ~?~;?(3)
1"where DSTRUCK ".Number-of_dieselwfuelgd shall trucks

933 S



‘.-gGéTRUCK‘ éj Number of gasolino {or LPG) fuel@d '
o small truoks N

DSTRUCK ér DSTRUCK gt Pnswnucx - PDSTRUCK i"¢4-5—¢45;
~': where PDSTRUCK 1 Number of purchase of d1ese1~ - |
L S _' : | fueled sitall trucks ‘  _

_w:&“d:sgffiﬁ“*i;{“ii' mbans=laqs,(Yeags)t‘j"' o
L PﬁsTRUCR/PSTEUCR [:é  ;(ggpg;nﬁ¢;,7%;“};,: - 1H5H,;(5)  .
:'where RPDL 41 e ' |

T e

‘3R§tgi1 ptic6;¢f7diesél]6i1
RPGA B ,Rétdil-ﬁrice 6f §asq1iﬁe'

PSTRUCK-';: Numher”bf puféhase-bf smail ftucks.

DLVE . '%: f(LTRUCK, DSTRUCK, RPDL/FGDP, s} e (6)
‘ "fwhere DLVE s Consumptlon of dlesel 011 by vehicles:
C PGP : GpP deflator

_' ﬁhéi'téﬁéi: ﬁumber of trucks 18 determined by GDP and the |
“otﬁér'féétbré;f for . examﬁle fue] prices {eQUatlbn (1)) - Trucks'
are devmded nto large and small truck% (2} Ahd for small
-trucks, the number of purchaSes of d1ese1 fueled small trucks to
: the total numbar of purchases of small trucks is determlned by

fuel ~prices (5). The number of diesel fuéled small trucPs is

dotermined based on - the numher in the prev1¢us year and the - -

"number of putchases and abolitions of them in thxs year (4). And
'fxnally the demand for dlesel oil s determined by the number of
'llarQe 'truékslahd‘diesellfueled"smali'tfucrs; and real prices of
*diesel 011 which affect tha fuel consumpticn pex one vehiclo, Tn
this model the substitution hotweon dlesel oil and gasollne takes
placo through the change of the sharo of diesel fueled small

tracks in small trugks as a total. Hovo the-subs;itution betweon
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_gasoline and diosel oil through the modiELCation of vehicles {for.
' example by chanqing engines) 1s neglected.
.'_gggg,uwg R
“ Passenger cars use gasolino predominantly, and Some of small

:'trucks use qasolane.‘ Here thé two types of substitutlon are :

‘considered Especlally for small tlUCkS the substitutxon hetieen

. diasel oil and gasoline or LPG is possible (the first type of-

“suhstltutxon), and tar gasolxne fwelod vehioles tha substitutxon )
- from gasollne tb LPG 1s possible (the second type of SubstltU“.':
tioh) o ‘ _

s = “f:f<cvfrejf.~“..;._c-->;_' - —
  there PASCAR  L?" ﬁﬁﬁbef 6f pasSenger'cars | |
- avEas *_;}#l f(pnscna GSTRUCK, RPGP/RPDL. mem) e (2)
:-iuhere GPPAS'  Consumptlon of qasollne and LPG
IR by vahicles o
_ GSTRUCK _: Numher of gasolxne fueled small txucks
GAPAS/GPPAS

= f(RPGn/RPLP et S e (3)
| :;_yhere. <}AI‘}‘_.‘5_.:E ! Consumptlon of gasollne by vehicles
i  "kPLP.', : Rétall price of PG
LPPAS‘ o  %  CPPAS ~ GAPAS T e (4)

e

']'wherél-L?PAS Coh9umption of LPG by vehicles

H

- HOTOCY ~ £{GDPR, =)

©where KOTOCY | : Number of motorcyeles

.

GAHOTC £(RPOA/PGDY, HOTOCY)
whéfe'fGAHOTC ot COnsﬁmption of gasoiine by notoreycles
. The total aonsumption of gasoline and LPG is determined by

the number of pasaenger cars and qasoline fueled small trucks
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f'j(aquation (2)). In this equation, the substitution between 0a50"> |
_]Q'line and diesel oil takas place through the chahge of number ij-:

_‘gasoline~fuoled small trucks {conﬁected with the change of number'_“

©of dtesel-fusled snall truéks){;' m the substitition between;f

gasolino}_and LPG takas pl&ce depend{ng on tha relative prlce of

i_gasoline*'tb LP¢ (3) For motoreyclos. the demand for £ue1 _is':
.‘}détérmined hy two équations (5) ( ). FORTE T

o ? EE\t ijé'Q't:_ic;_n_:_ g_f_ _‘mx- bé_;fnaﬁa ;m_ﬁg;;ii:sns L
Fuol demand funétibhs discussed above aré éstLMated with a
‘:=qma11 modafieation because of the 1a¢k 0f data, u51ng-the txme  n
-w:ser1es data fbr the perxod 1974 1934 Data on fuel consumptiohs‘j
o T Ry a
a;;by typo are estimated based on simple assumpt1ons ';‘ The maxamum o

ffretail prlces are used as rata11 prices cf iuels. : Number of

;idiesel fueled and gasoline fueled small trucks are est1mateﬂ on_:3

:tha data of purchases of these two bypés of trucks assuminc a

_"flxed lifetzmé (10 years) Data for the othel varlables ate.
-f supplied by the EHP project. ' - | E
e The diesel oil demand £unction for vehiclee is eetimated as'
'follows, As shown in Fiqure II 1 this equation explalns well the
- actual + movement of thé demand hoth in the short»run and the
,lmmrum.jty T |

3

_-The diesel 011 consumptian hy railway and ‘the: gasoline gon- .
~supption by motoroyeles are.sstimated based on the number of

. motoroyoles, passengoy-kilomcters and freight<kilometers, éte.

. the. bonsumbtions  of gasoline and LPG by vehicles - excluding -
motokeyeles are caleulated by ext:acting these values form tho
z‘consumptions hy the trahsportatiﬁn and’ ¢ommunication sector._



e o 2. }o 49, 4959 TRUCK +15.1248 DSTRUGK =
e 6.0 Lo o

-0, 39492 {RPDL /psnp 1)‘]nnva ‘
| 1.5) |

g |
| =jﬁj;'ﬁ:fs‘ 0, 833 _$n . 2072.4 p_ﬁu£ ; 1.76 | |
' Here, tha prlces are, standardiZed as. that for 1980 = 1 0. Aslthe ;;
‘; data on the number 6f laxge truck are not ava11ablo the 'tétéi;"
!,number of trucks {TRUCK) is used instead of 1t' Thé parametorf:‘

“'for GSTRUCK in the equatxon for GPPAS helow is uqed as that for

',; DSTRUCK, assumlng that fuel consumption by a gaqoline~fueled'.‘

. small truck is equal tO that by a dlese1~fueled small truck.

As thc estimated equation shows, the real price of d1ese1_ ;1
"oil in the previous year explains well the pllce effect on 'def“ =
_mand The equation can bo rewrltten as fOllOWs | o
thn ‘;u (- 2739 10 + 43, 1959 TRUCK + 15 1243 staucx )
| o 70+ 0. 39492 * (RBDI,_ , 7PGDP -.«1))
A# tho danominator of thio left hand side of the equation becomes_
:; 1.0 at the year 1981, around th1s year the parameters for TRUCK .
'_and DSTRUCK show fuel consumptlon by one Vehlcle of each type
,30 if we assume the number of 1arge trucks is 30% of - the totalf
humber of trucks, the parameter of TRUCK 43.4959 multxplied by
- 1/0.3 (n145 0) - ¢an be con31dared as the parameter  for Jarge
teueks,  According to the resulte, at the year 1981 the increase
-of ono large truck ot one swall’ truck increasos 146, 0 X 106 keal

or_15 1 x‘106 kcal of diesql oil demand respectlvely._‘

R Y3 fbr the numher of dieas] fuoled a1l trucks,- a function
whi¢h explains tho numbor of purchase of diesel~fueled small

| truckas is estimated 48 follows (Figure 1L-23,

Y



1og (PDSTRU/(PDSTRU + PGSTRU)) _ _
= =3.82312 + 0.,91408 (RPGA + RPGR o npon ~RPDI,

T e SR
:;_:jlﬁéf-j'f=~ RPDL_, = RPDI, ﬂ)ztpcnp ¢ pove,, 4 pcnp 2)

0.870 033 }'nw‘,& 1, 82 -

5 ; For this equatibn, retail prices presanted in Baht/lltre are |
‘jlused.; This equatlon shows that the share of purchases of diesel-: -
.fuelad small trucks in the total purchases of small trucks is
'fﬁdetermlned hy the d1fference batween the pricés of gasol:ne and

:: diééél'Oll for the present and previous two years.

: Gdsoiin61§ﬂ¢ L?d?ff¢‘"
_ The demand function for the sum of 933011ne and LPe and the_
’ =share funotion tor gasoline are estimated. F1gure 11-3 and II 4

_:'shbw the comparison betWeen the est1MaLed valuea and the actual

._fvalues._,~7”--

cppns 286872 4 12 615 PASCAR ¢ 15,1248 * GSTRUCK
T T Gy S T
SR ff - 0. 57117 cnpcn 7PGDR_ -1} GPPAS
: “1
o 892 s 350, o ﬁ SER

' "'The functlon is estimatad 1n the same specif1cat1on ag in

-the iirst equation.

7 Fof' this‘oquatioh. thé real prlce of gasoline is used ‘bo-.
‘_causo thé share of LPG consumptxon i tho total consumption s
. small 1n tho sample period  And that of the‘previous year gives

a good regression result.
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L Accoxding to tho result. the incroase of ono passenger car :
N b

increasa 12 7 x 10 koal of gasoline ox LPG demand.- and the |
‘incroase of one: gasolxna fuo]ed small truck increase 1b 1 x 106

ktal o£ qasolane or LPG demand

h share iunotibn Oi gasol1ne in the aum of gasoline and LPG

_’19 estimated as follows ; - .,'

ﬂ' :

Y 10945 - o 05436 . (RPGA + nPGA
%0y - 6.2).

log (GAPASIGPPAS) ,

‘a( +_RPGh a+ RpGn = RPLP - RPLP

| . jRPLP? “RPLP )/(PGDP + PGDP
.}.:;;; 1_f ,“  . :. : PGDP? ¢+ pgnp )

R E .. 0.381 SD ﬁ 0‘03 DH :‘ 1‘14

The share 19 determined by the difference between the prlces;'

of qasbliﬁe and hPG for the present and prev1ous Lhree years.

3 ﬁng;fﬁignﬂﬁiﬁg thg.nstimatéa ges¢1t3-7

Uaing the four equations which are estimated above and some_
5 equations f_tom._ EM_P, Hodel.- a sxmple econom_étnc nodel “can be
.build. N | o |

| 1).: ﬂgﬁﬁl
Bquationé o _
_(1) NumbeL of trucks h

TRUCK. a 218, 79 + 0, 99237 GDPR

L =122 o (3a. 7)

T - O
R = “0.987 ' SD = '18.3 W = 1.33
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-f(?),bNumher of passengab carg

PhSﬂhR = -46,7132 + 0s 71245 s GDPR

'“5 _ - ; 8] {15.8) SRR
TR e 0T s . 9 W = o, T
* .(3);iNumbar of motorcyclos |
e HOTOCY =833, n + 2, 51026 GDPR
B R LI
:.1:  ﬁ2;c 0. 881 1, 4 'pw o 342

 ' {4) Share of puréhaqos of diesel fueled small trucks in i

':'“fpurchases of small trucks H

o In SPDSTRU 2 w3, 32312 0. 91408 '(RPGA * Rpcn-'
3 S s 9} LY 4: |

4 RPGA RPDh - RPDL - RPDL a’?‘ '

' °fh;{7  33,;" /(PGDP ¢ pcnp + PGDP 2)
o | 2 0. 3?0 *sp_ =0, 33 ™ 1. az
‘3 15)f;Purchases of diesel-fuoled small trucks
L PDSTRUCK = SPDSTRU STRUCK
”foé)”TNumber of. diesel fueled small trucks

DSTRUCK ﬁSTRUCK s PDSTRUCK - PDSTRUCK

. 10
T‘i'fﬁi :Purchases of gasoline fueled omall tzucks | o
 PesTRUCK = PSTRUCK - PDSTHCK
| ﬂ(ﬁf_‘ﬂumber of gasoline fueled small trucks  ‘ :
o GSTRUCK 1 GSTRUCK !+ PGSTRUCK o PGSTRUCK ;6

_ (9} :Domand for dlesol oil by vehicles

PIVE nl (~2739.10 4 43 4959 *TRUCK ¥ 15, 1248
| 016,08 -

DSTRUCK)/(I + 0(39492 (RPDL /PGDP —1))
N S : , - ;'- i
CR.m 0,833 8D = 20724 DM = 4,76

244



'1];7(10)_Demand for gasoline and - LPG by vahiclos excludang |
V'f_:fy;motorcyclﬁs | |

GPPAS (2868 :2 + 12 5775 ' pnscna + 15 1248

S oD s R
R GSTRUCK)/(i + 0, 6711? capsn /pcnp 1)
6. 392 ‘”sb W 350, 0 _;9' 3.4

' " fii)_Shaf¢ of gasoline ih total fuel consumpt1on by vehicles
‘;T:: “oxc1uding motocyeles R i N
”v'{ ln ssnpas 0, 10945 -0, 05436 ‘(RPGA + RPG,.

e ‘ ?H;i + EFEK o+ Eﬁﬁi.g~ RPLD - apnp,, Sl
"'\:}j1+ prpﬁ + RPLP )/(pcnp + PoDP._ ,‘
'"5n_fg+'pcnp2'+ PGDE. ,)

Roe 0881 SD w003 D= naa
- f f1§} Demand for Qasoline by‘vehicles excl“d1“9 motorcyclos"
S CGAFAS = SGAPAS ¢ GPRAS
| '='fié) Damand for LPG by vahacles excluding motorcycles
o deeas 3g GPPAS - GAPAS : |
~fij14) Damand for gasoline by motorcycles
S GAHOTC '# 2,956 5 MOTOCY B
|  :(i$} Demand fox gasolxne by vehlcles
S awE = oaeas GRHOTG.
”‘Variablea .

Endoaenous variables o
3 S o
_ TRUCK t 10 ot Number of trucks
S SR EE ‘ - '
L PASChR‘- 010 .Numbér of pagsenger caxrs

O UDSTRCUX ¢ 10

; Number of diesel fueled '

C . small trueks

A8
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R

Lo DT

Purchases of diesol fueled‘: |

small trueks

R Purchases of gasollneh‘ e
| fueled sma;l LF“CRS;

"thhér'bf*mdtdrcécles:

Consumption of dlesél L

: ;1011 by vehicles
o _5concumptlon of Qasoline and

3 LPG by. vehxclés excluding _"
}Jmotorcycles .A o .
fSharéfof,consumﬁtiqﬁ”oﬁz;J

. gagoline by vehicles

exdindin@ mQtoréyciés

-'Consumpt1on of gasolinefr! L
"by vehieles excludlng
‘motorcyclés : -~  “

]Coneumption of LPG by

'vehlcles excludmng

'.3  motorcycles

-

-

_§Consumpt1on of qasoline:
-by vahicles o

‘_Consuwption of gasoline .

L by motorcycles



Exogenous variahles
-:ﬁffﬁ-GDPR 10 }f 3 'Gf6§s_domestic product at

| 6ohét€nt:1982 prices -

R 2T -i_-19§0 S 1.0 ¢ GhP deflator
“-; f§¥§ﬁ_; 3.§ 10 _ 3 Puréhésas éffsmali trUCRS-
;‘ﬁﬁﬁx f.-_':;Jﬂ/11§r6 :5‘ : Retail price of gasolihe'

Wt et

ljj‘RPGhI Lo171980 = 1.0 Ind&x of rotail pricé of f

‘-J¢5 - | :  gasoline _

ST AR ﬁ)1itr§1" -ff:neta11 price of e
?ﬂ_‘ﬁﬁﬁﬁi""r{'i1986_=:i.0"} :Index of retail prlce‘of LPG
::f; RPDL -“  : fB71itfe  :-*$' Rgta11;pr1ce.of diesel oil
:f]};RRDhI;‘ij. .19é§'s 1.0 3 Index of rotai) price of

oew

alesol ol
étfﬁctura‘afftﬁ§ ﬁoag1--7

The model cbnsiste of 15 equations, in ﬁhich’fouf aﬁe ésti~ :
‘fmated above,' three areé from EHP model (equatlons tor PA?CAR,7
‘-‘TRUCK, HOTOCY), ohe is thé equation which donVerts the number o£~
':motorcycles te the tuel consumption by a fixed coefficieht, and '
VLfthe others aro identification equatlons. : hnd 1n the eQuatlons

. nhich caloulate the numbar of gasolinewfueled and diesel ~fueled

| 53ma11  brucks, tho 1ifetine of the trucks is aseumed to be 10

years, o A |
Ih”thié ﬂbdél.' bfides of fuéls, GDP and purchases of swall

grucks arg glven as exogenous variables. “The numbers of vehicles

and the fuel consumptions are datermined by these exogenous.

jvariables. ha shown by Fiqure II 5 at f1rst numbers of passenger

o4



J};cars, truéks (totalf qasoline»fueled and dlesel fueled small
-'g,trucks) and motorcyeles are determined by GDP and prices of g
'fuals (for small Lrucks). And next, Iuel consumptions axe deter |

f'nmined by the numhers of veh1cles and prlces ot fuels._

©oYeoel o Jeurenasesot|. ¢ el lem|
Py | [ small truek R IR SR L s

Iuorocy [ [pascar| | | share of purchases 6t | . [truck |
s e ||| gaseling fueled small trwek | 0 b

N bl
| wawbor of gasoline| | wumbor of diesel
fueled small ‘truek|- N Iueled snall truek

. ) o ! g .:u‘“:‘j_\L'-“.:- ; | I 131 \L .‘ ; ;':. N
| comsumption ot | | consutption of
ga#qlinq‘and LPG‘j, o - dieselioll .}

3hare of - gasolxne
L consnmptiOn kN

‘ '.SI - ';: ilﬁfnéh:} 7VT'L\;:‘ R . A
| consumption | - . |conswmption] . | Consumption
| of gasoline| - | of gasoline|  of LPG

N Consumptlon
_ ot gasoline (total)

T -

L4 prices of fuels
':_Fi§Q I14$: _Flow Chart of the Hodel

: 2*48.;¥



2. salation

';:Siﬁﬁlations are conducted usinq the model for the pex1¢d'
[from 19a5 to ?001. | |
-"n¢f9téﬁ¢e“caa¢:g'f->'
This case if considored as the most probabla scenarlo.f 
j Exogenous Variables are st for the period as follows LI

| GDPR; .-'i:__hnnual growth rate »:1 h
L 108a-1986

- -

4.;%_(avéta§¢).';
198641991

| " 4.6% (average)
199141996 ¢ 4.3% {average)
1996-2001  : 4.2%

B ‘

RGPt Mo fnoroase rato
L A9861991 ¢ L% (avetage)
'..19§1-2001" 208

2.5% (akéiage)]-"

- ey .

L'aj;f $3¥§Ei, f ﬁ Annual grawth r@té_-.
S | 1935—?001‘ to2.0% -
'{MRPGA, RPLP, RPDL o | .
o | ' ~1986 o ﬁ ﬁﬁﬁuailbriéeé}; o
| 1957;20Qi - "(- Anhdalfgfowth'ﬁaie:
o Wamen

;.Retail"priées 70£ fuols are assumod to'ianeaée af '3%' per
!annum throuqhout tho simulation period Other exogénous vari~

| ables are adoptad from the 1nput data to. EHP modol. .

249



:{aﬁ _ﬁ&‘j\iégﬁiéﬁt ‘;.cggé _f_; .

Th1s caso 1» set to analyse the efiects oi prlce changes. In

,,this casa, for 1986 the xelativitles hetween ﬁuel prices aro;'

: 'assumed to be unchanged from those 1n 1985, and the . average price_ .

oot fuels decrease ih the same rate as 1n Reference Casa, And
. 5after 1986 the fuél prxcee increasa at the sane rate (3%) as .in‘

. 'Reference Case (Table II 1)

_ By comparing these Lwa cases, e can separate the effects on::_
’fuel consumptiou by the changes oi relatxvxtxes of pxices from:.

i.tho total effects by the prlce changes. J";__

 ffTab1e II 1 Retail Prices of Petroloum Produots Referenca Case_j' |

(Baht!lttre)

Gasoline - |

o
*
[

f I
. [:'LPG* *3T1' bo6.08
e SRR R
[ Diesel Oil; I

e b 4k o ok b v oy e b et A 88 b e o i, Bt B o

280



| ”Tahla II 2 Ratail Pricas of Petroleum Producta

No hdjustment Case L (Baht/lutre}

T ',;5=' 1985 { 1986 ; 1981,:;_ 1988 5}‘;1§9§__{‘3
S o i | sttt oo it | it e | e i

Gasoline L1125 11008 | 10,38 1 10,69 111,02 |
- b e N DRI
e ;.::‘ 590 1 529 1 544 | 56l | 5.7 |
o L e T O T
Diesel O I 610 1 6,00 1 6,35 1 6.37 | 6.5 |

1991 I 1996

wanumuuul uuuuuuuuu

! | )
o ! H Rt

R PR IR R 5 RO
Gasoliné 8_.!?-11.351-1_11.59 | 13‘55._I 15,70

RIS SR SR b

! - 6.3 1 il |

N P U

! | |

}

|

|
owe
B

b

Tablo II 3 and Figure Y1~ 6 show the fuel consumption up to”5
-f: ?001 by the two cases._ In Reference Case, diesel ¢onsumptlon ih~','

' 7creases at 5 2% per annum and gasoliné consumptlon 1ncreases [a£ €~
| ”‘6 2% per annum on avetage in the perxod from 1986 to 2001. hspe~ff.
'cially from 1936 to 1991 gasollne consumption 1ncreaaeq at a h1gh"
'_grawth rate (10 2% per annum) because of the decllne of gasolxhe'i -
".price- LPG consumption increases at a 1ow growth rate (3 3% per_.
annum)throughout the periOd (1986 2001):' expecially fron 1936 to
'1991 it GGCtQaSes slightly by the increase of relatlve price of‘

| ;LPQ._ And diesel oil eonsumption increases at 2% throughout the ﬂ  
'-'ber1od, and aL 7 0% from 1986 to 1991.. Total consu@ptioh- inw.'
creaees at 5, 4% throughout tho period, anaiat'v f% fiomligsé £0 ;
1991.‘ The high growth 1ates of fuel consumptiOhs exeluding LPG |

o aro caused by the declines of fuel prices in 1986..
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The 1elativaly high growth rate 0: gasol1n¢ conaumptxon and
'the 16w gxowth rate of diesel 011 can be- explained by the chahges,

_3of relntivitzeq between diesol 8l pﬁiea and qasoline price whiehff 

-took placé 1n 1986 In No Adjustment Case,\ whére the relatave_ 3;f

,”pricés do not change in 1986, gasoline consumptxon inoreases at T,

";only 4 3% per annum and diosel ol consumption increases 6 O% pex -

~ abnuh | thrOughout the period,” SN 2001 gasoline consumptlon iﬁ& :7;'

'(teasea 34 5% and diesel oil cansumption decreases 11 3% respec—s‘ :

| tively of the consumptions in No Adjustment Case However, as for-' ? ;

LPG the growth rate of consumptxon remain 1ow in the two cases. _'f 

Th1s ie because the decllne of gasoline prxces (even if the rela«'
,:tive price to LPG price does not change) decrease ‘the share of

f.LPG 1n the sum of LPG and gasoline. 2t

The offects hy the changes of relativit:es of fuél prlces |

can be seen in Pigura 11 1 and ?1gure 1Y~ 3 Flgure II~? shous the

inumber of diesel fualed and Qasoline~fuoled small txucks. 3-In”"'

.'this model, the substitutlon between gaqoline and diesel oil 1qf
'“'determlned by the numbets of these two types of trucks.- In Re£e~'f
'rence Case,: the number of diesel fueled small trucks increase at:P:'
'_'a 1ow growth rate (3 2% per annum) tron 1986 to 1991,; and ;trom5' 
.11991H it decroasg‘up to-1996.._ The_share ofndiese1~£ueléd[ §ma11”
truckébin tho‘tbfél_of smali'tfﬁckg Hill}&éélined.ffoﬁ 63% k1986)  ' 
h-to 26% (2001). ;C6m5aring with No‘hdjusfment Césé; this éoélinés
of . the share is explained predominantly by the chanqos of thé_ﬁ

relative prices. .

Fiauxe II 8 shows the share of gasoline consumption in the

| total fuul conaumption by vehicles excluding motorcyclea, which
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_aotarmines tho substitution between gasoline and LPG. The éhafé
_‘inereases ftom ?8% (1986) to 86% (1991),: and after that étays in
'fthat leval in Reference Caso. Even in No Adgustment Caee, the

: Eshare inereases slightly from 1986 to 1991 and aftor that stays

_:;;at the level near 80&. " fhe share of gasollne (LPG) 1n Refetence o

 case bacomes higher (lowor) than N6 Adjustment case throughout

1the period by the decline of the relatzve price of gasolzne to} ;_

";fnpe in 1935

: _-:‘.54-_‘:‘: ':Coﬁg]. wsdon -
_ _Th§ purpose of this study is. to attempt an eéonometric
' nalysis on the mechanisms which datermlne fuel consunptions by
: VGhloles." The results 1n th1s preliminary study show Lhat ‘thig
":typé of approach is useful ih this fxeld. CAnd it wag shown that

-_-fuel consumption by vehicles aro predom1nant1y detérmined byﬂl-:

'f;economic iactors.

Thls study can be deepened moze‘ _ The model p;esented above'i -

can be 1mprOVed by the following ways, though most of them suffer'
'from the 1ack of data. _' _ | _ -
: 1§; Improving thé estlmated behav1oura1 equations by, fﬁr ‘
e example introduclng fuel przces to the equatzons which
‘determine the numbers_Qf-paSSQnger_cars, trucks and
“:motorcyeles. | . o |

2)3” Haking some of the aRayenous variables (PSTRUCK »m) en=

- 'dogenouq hy introducing equations whlch determine them.
"‘3); :Hodifying the model by introducing now “equations or

vaziablea t¢ eXplain functlonal relations such as the
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| _fj s’ubétit{utibnf bméen ca‘souﬁe and diesel od) by modi-.

'_’fylng vehicles; the consumptxon of hPG by small trucks,- _

.etc. L

:_Hodifying the structura ot the model tundamentallyfﬂu“ .';

o ,1ntroducing new variables such as numbers of buses and 3

--,.1arge trucks, and fuel consumptxons by them, or mora*,wﬁ

"ﬁ 'over passenger«kilometres ‘and fréight*kxlometres hyi '

o type of transport,- and fuol consumptions by typé of L

 "£ue1 and by type of Lranspért etc.=f_,._‘
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. *'"

”z'il prxces and petxoleum products prlces

perfbrmed by timﬁ qerxes regreqsion ana1y31s ;;

fff;using moﬁthly data frOm January 1982 to July 1986. ' Only a small .

tf %f1e1d

Eﬁisﬁﬁﬁgslln bim

(in thelrf o

‘f‘variables ¢n prlces and some others thch refleot theif"'
?_ condxtion in the world market of cruda oil and petxoleum prOdUCtS_Q‘:
' ' and the observation period is only four and iy halffg“‘

what We can exaM1ne 13 llmited in a very narrow.:i -

Lrude 'oil prlce declined drastically by the change of the- L

'.E*OPrc's aupply policy in this Year._‘ In this S°¢t1°nf th° “at“fej"a_E”

"*“rice changas is examined.

"‘T~ 'iqure III 1 and 2 show the movements of spot prices and L

'f7postéd prices of crude oil and petroleum prOducts : Prices for

rf*Arabian llght is used for crude 011, and average price of -3 '

‘] pétro1eum products ueighted by the yield structure in 1984 of

_ }éSingapote refineries is used for petroloum pxoducts. :

‘1‘“E;ﬁﬁigufo}iixififsthé:the'rélatiOn‘beﬁﬂqen.spot 'yriaé“ postgd

1 owe Hlsg Prapapan Compiling data and estimating equations.
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,pr1ce of crude oil. It should bo noted that fOr this tlme “(not o

139 1“ the cﬂﬁe of 1932 3) the Spot price startod to docline afLer  _ |

the pasted prico.?;7

As shown 1n Figure III 2 the average prlca of products moves*!_
-fffollowlng bath the spot pricas of crude 011 and produots with _a'q

ffew months‘ lag.._:

aklng the spot prlce of crude oil soma,ihterpletation_ on

the 1ecent decliﬁe 13 attempted

It may he accepted that world prlce of cxude 0il is deter~
_‘mined malnly by it 8 supply and demand in tha vworld market. 'ht
'_fleast in the 10ng~run, crudo oil prlce 1s determined as a equ11i~ o

. blium price £or supply and demand.

Demand functlon for crude 011 is spé¢1f1ed economlcally w1th
fthe explanatary variables such ag the world total GNP and prlce
“of crude 011 | o the other hand the supply function, 1f bp&ﬂl"
 fied economzcally (as for demand functxon) is not stable and
“:shifts sometimes drastlcally (as supply decreases in the 011

 erdsis and supply increase in thib year}

| ikiljsjg,"t'hi_s"faw'l:,_,'me_mznr_be able to_idehtify the_démand func-
tioa_using the‘actuallbfjce.anﬁ,supﬁly:(demand} data.'
| | o KN “; :f-('Pr.Y ) - o :
: whefé,_ Y  :_ Supply_(demgnd) of crude oil .
o P pEice of crude oil
Yo j_world total GNP

0¥, 15.9 __ﬂ._ ath ln Q e dn Y
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| crudo 011 prxce is determined by this cquation. _ Fof'esﬁih
mation. He assume, gtowth rate of the worid GNP, éﬁ‘ﬁér éﬁnu$; B
- and the elasticity of demand to. GNP. 0.3. | Replace'ﬁhQSQ.Vaiuééf -
| 1n the aquation ahove. e get. "”:_ | o _':_' ‘ '~ | |
S - e - 0.8 £ 0, 00321 m:un =oakd n g o
LhThO estimated résult for this equaélon 1s o _ o
*-ln ALSPOT - 0 00262 TIML = 3, 25102~3 50011 lh OHOIQHORVL ‘-1l
R S NI sy L

R 053 sb"g 0,23 ~nu' 0. 353 j |

u'-_

:'_t;ﬁhéﬁé, ALSPOT : Spot price 0f hrabian llght crude 011
:;.QHO :” ¢ world supply of crude 011 '_ '
| QHOAV § average monthly supply of crude 011 for
o | . - the estimation pordod j - "
3 ﬂefé, world supply of. crude oil is devided 137 avarage monthly. o
-':'supply of crude 011 for tha estxmation period to exclude the‘
;effect by the 5easona1 ¢hanges of supply By the low values of':
 R2 ahd DH, this equat:on explains only long run trend of theif,
_price. 'fsb, the prlce determined by thls equation should be a
'understood as a 1ong~run equi11b11um price.: And the aétual spot:_,‘
prlce fluctuates around the 1ong xun equilibllum price, pgcause _

f"of time laq and expectation,

'Tho Valués of estimated paratieters depend on the assuimptions
on GNP grovth rate and élas‘t.i‘citr of domand, and the estimat'ion
- period.  So the ostimated result should be understood as " a

exémple - of prohable onos. hccordlng to this, the oquilibllum

-'prico of -erude 011 ig 15.5 $/bb1 at the ttquh in 1986 and 16 5 o

S $/bbY in 1987 (if world supply doas not change from the lovel at :;
July in 1986). And, decrease of 10% of world supply of crudp 61l
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" VQiiliihqﬁéé iﬁcreccé'cff35% cf:crude'oil'pficc.'

QLpde 011 Prico ahd B w;gggnm Prgdnctg Bti 08

In thls secticn,, thc rolations bctwccn posted prlces of

lfcrude oil and patroleum ploducts are analyced. -

For cstimation, posted price cf Arabiau nght,r and posted

"_priccs of pctroleum products at Slngapcre are used. .

As posted ﬁrice of crude oil affccts on pcsted prlccs of |

‘ 'petro1eum products with time laq. the following function 1s used.'

“for cstlmation. ‘-'_ DT

Ll PPi . % b?-lﬁ'pc +’c'-1n PPy,

lwhere .FPlzf: posted prxcce of petroloum products .

| JH*-€j?¢:5f} posted pr1ce of cride 0l | '
_‘*;;-iil]':- typcs cf pctrolcum products _ .

- iIn the equation b is the short run clasticity cf Ppi to the‘
HchanQe of PC*a' And, thc long run elasticities can be calculated
T”by b/(1~c)‘ Thc cquatlons are ectimatcd as follows._T

Sne PGPOST & 0 45400 + 0, 26543 ln M:?OST

(3.0 (6.2
R o 62752 + In PGPOST( 1)
e (8 k)
BRI S
TR 0. 913 casn = 0,03 0, 934

lﬁRGPOST = 0 39701 + 0,32854 + lnALPOST
| e A5

G b 0.571397 - lnRGPOST{ 1)
R {2

R '5:'0.965.I,'SB' “ _0l04} DK e 1419
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~ ¥here

T_lnHDPOST = ”0 10341 + 0 34140* lnhLPOST '

R
R

A

i . R. .

0, 981

o B 2.5)

{~1. 2) (? 5}
+ 0. 70404 lnHDPOST( 1)
n o 03 1. 79
'f'lnLDPOST _s 42555 + 0. 3343? lnthOST
. ( 1.8)  (1.8)
0. 73462 lnLDPOST( 1}
ann
R o 0 983 i-SDf 003 ?n# = 1.653
f_-anbPOST . 0.50794 £.0,27533 » InALPOST
{8, 8) '
N 0.79913 » 1nxapos¢( 1)
D usey
R 0 984 ~‘Sp' = 0, 03' .Dw =, 593
o 1nFOPOST e ~0,29318 + 0. 42057 INALPOST
= B 3 S 1 R
4 065589 - * 1nFoPost (- y
ey -
1- D'a= 0.04 _'nw 1 62?
;'1anGPOST 5 ~0.08804 4 0.15417 ¢ lnhLPQST )
- (- o 9) {5. 7) :
b o 87016 - JaLpoPOST(-1)
T(1.) o
$ = 0.02 1,108

ALPOST

© PGPOST

. RGPOST

HDPOST

%

4

¥

0 9?8

$/bb)
8/bb1

$/bh1

$/bb1

o086

-

-

'

Arabian iith.pbsted:pricef
I‘ﬁr"emiu.trn gasoling p.bstféd'pri_ce |
_at:S!ngapbre . |
Reguiar gasolina posted prlce i

at singapore

High spoed dlesel posted prico o

at Singapore
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. LDPOST ¢ $/bbL Lo speed diesel posted prico

at singap01a

-

jfksﬁoﬁT?.'éfbbl ~Kerosone. posted price at Singapore

-

'i?fFOPOST b $/bb1 :f{Fuel oil posted prico at 31ngapore';

L

. _:,-LPGPOST szbbl _JLPG poeted price at singapore

. short run and longurun elastlextios for each produ¢t are presen~ |

: ted in the Tablo.

“';5 faﬁlp:xix—i'Ig“;aiaégieity tb;crudé*pricefChaﬁgés o

. 'h'—iﬂ\“hq-ﬂ—nunmhl—mnbﬁ_ut—ndhhn---h—uuv—-—ﬁo—n—nd‘-uuhh—uv—.'-ﬂ*b;-ni—-nnmw'b-u'.

b o . [ _Short-Run | Long-run )
o S e
j_} )Regular Gasoline i: | 0;35 B : G;ﬁi : ':
: }E.u1gh Speud D1esel : | .f_b.éﬁ o :'. 1.15 : 
 }_,L0w Spoed Diesel | : S ST _}" 1,26 'f= |
'[t‘.Kerosene :_' : _0§28- __ }'-. 1;35 : |
Gomeen 1 em | onmo |
'_:.;LPG, | 015 1 119 -} :

As for the short run e1astic1ties, .except Euol oil and LPG,
the elasticities are estimatéd around 0. 3 The elast1¢ity ‘of
iuel_ oil s higher, and_;hat of LPG is lower thén‘ﬁhé:,others.
..Thé vélﬁés.5f lohq~ruh eiaéticities ara'dévided inio'two 'grdups,
gasolines and the other products The elasticities for gasolxnes
]are lower than 1. 0, and this méans that the prices of gasolines

are more stable than- that of crude oil,  And for the other pxo»_
. ‘ ducts, the elasticities are more than 1. 0, and the prices are-'

'_iéésfﬂtablq-than that Qf-crude oil, Looking oh both long run and3
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_”short run elasﬁiciéiés'i (for . example B éalcuiaté‘3 flong~run
:,elasticity)/(short run elastlcity),_ the speed of adJustment of
 _gas011ne prlces to the changes of crude ol prlce is higher than'
the  othor products tnoxe. than one third of the fotal effect by
'the crude prlce change takes place in the fxrst yaar) hnd that 3
of LPG is the lowest {a 11ttle more than 10% of the total effect';:”

.'takes place in the flrst year)

j'  USth the equations, prlces of petroleum products up to 1990' |
:  are estlmated. _‘Forf the crude 011 pr1ce,. the‘forchsp_by‘ Eﬂp‘;;: 
 ,pr¢ject (Baee Case) 15 used. calcglatl°“'15;§fafto§ §£:-Februagy .
f'1986.: _: . B T S A i

o :l*fable Y112+ Assumption én the crude'oil'Prides -
Pl - ‘f Uu$/bb1 |

'-i-_1§ss | 193: | 1988 -
: gl 8
I 14. 44 117.00 ) 19.50 . oo | zz oo 1

ke g 2 e 8 e i i b ek vm B 1 oy b n o ....-n—.‘...-...-.-.-_._.....z-._.._—u --------

L
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T e T S a1 T v
Do IRELEE LW
N;;emium Gasoline : j}i;f ,{7t23;3{'2;;;j.:] 29.4"f}j753:giif
Rogular Gasoline :_f1§.é _} 3.3 | 20.8 : 26{4h::;'§755 5
High Speed Diesél }2f15t6 .: 16,0 .:Q;ﬁlto [:_ 2#;3” :fhzﬁ}?t:;_
Low Speed Diesel ':;':.}12:;3"' 5 t4';i.": 193 : 3.7 H 23.2 |
KerOsehe o :'=1v;4' : =ta.? ':tf19;3:; 22,3112 ’24;1_:>_
Fuel 041 : 10,6 | 120 | 15,7 :j.__'ji;-‘l,q :":--184_.5:;:_]
uﬁc'" * | g : 12.2 s 16.5 :173 ;193 : )
hhnhvfffga_:,hhu : .lé.ﬁ-;;t:iS}Q'nii iStﬁ.,::-2t.9 :}}-23;3£:t_
He1ghted averaqe hy the yleld structure of 31ngapore ;i;;_ o

refinetzoa in 1984

Hith the ditferent time lags, prxces of kerosene and LPG}-'

‘f:will dacline unt11 1987, but prlces of the other proau¢s W111

‘_;increase from this year.i hccordinq to the results the prices of .

?,diesel oil and kerosene ace relat1ve1y Low relatively to ' the ffE‘

_* prices of gasoliné,_ compared with Lhose before the price declina:'-“

“_which started at the end of 1986. These estimated przcee are;: B

j-affected by the changes ot relative prices (decline of . relatlve-'

' prices of diesel oil and keroseno Lo gasoline) accompan1ed with f. :

':ttho pr1ce decline in thls year. _

_ Figure III 3 show the movemonts of prites of salected pro~
- ducts unt11 the end of 198?.A- “The ostimatés up to July 1986 aret

 7;vary close Lo their actual values.”'
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