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ABSTRACT

As a major production factor, fuel oil plays a critical role for Thailand’s economic
development. Lacking of its own crude oil reserves, Thailand therefore entirely depends on oil
imports. When the oil shock broke out, Thailand was one of the countries, hardest hit. The
increasing price of imported oil has prompted the Thai government to seek for altemative
fuels. Thus policies are initiated tc promote private ethanol or ethylalcohol production to biend
it with -automotive gasoline. The successful ethanol project will reduce the couﬁtry's
dependence on oil imports, but also alleviate the current agricultural oversupply problem, as

the excess crops will be utilized as raw materials for ethanol production.

The study was undertaken to analyze costs of ethanol production (with alcohol
content of 99.5%) of local ethanol plants at different sizes, using raw materials. The study also
drew a comparison between the use of cassava roots and sugarcane and molasses as raw

materials for ethano! production at different production capacity : -

- 150,000 litres a day using sugar cane and molasses as raw materials.
- 150,000 litres a day using tapioca as raw matenals.

- 300,000 litres a day using sugar cane and molasses as raw matenial.
- 300,000 litres a day using tapioca as raw materials.

- 500,000 litres a day using sugar cane and molasses as raw materials.
- 500,000 litres a day using tapioca as raw materials.

- 700,000 litres a day using sugar cane and molasses as raw materials.
- 700,000 litres a day using tapioca as raw materials.




According to the findings, the ethanol plant 500,000 litres per a day, using

tapioca as raw materials is most economical, having a unit cost of 10.58 baht per litre.

When the by-product values of 1.78 baht per litre were taken out, the plant,
with 500,000 litres a day using tapioca as raw matenals is found to come up with the lowest

unit cost of 8.80 baht per litre.

When changes of the prices of raw materals are considered, the ethanol plant
with 150,000 litres per day capacity using tapioca as raw materials has the lowest rate of cost
changes, the price of raw materials changing by 1%, production cost changing by 0.204%.
Meanwhile, the study found that the ethanol plant with highest production cost variations is the
one which produces 500,000 litres per day. That means its production cost would change by

0.517% when prices of raw materials change 1%.

However, the study found that. the costs of biofuel ethanol available from the
ethanol plants of all capacity remain higher than ex-refinery prices of gasoline, which cost

8.255 baht per litre.

On the assumption that the price of raw materials changes in four different
regimes 10% and 20% up and 10% and 20% down, it is found that the tapioca-based ethanol
project with 500,000 litres a day will be commercially viable only if the cost of raw materials
lowers by 10%. The change is sufficient to make production costs of the project lower than the
ex-factory prices of premium gasoline. Meanwhile, the tapioca-based plants with daily
production capacity of 300,000 litres, 500,000 litres, 700,000 litres will become commercially

viable only when the price of raw materials reduces by 20%.

The study was also undertaken to analyze the impact arising from the price
change of premium gasoline over the viability of the ethanol project. It is found that the price
of gasoline must increase at least 6.63% or the equivalent ex-factory prices should be 8.802
baht per litre. when its retail price is 16.573 baht per litre, the plant of 500,000 litres a day

using tapioca as raw materials is commercially viable.




Tax incentives are needed if the govemment wants to promote the ethanol project
in the country The study found that the ethanol plant 500,000 litres a day using tapioca as raw
material is commercially. The government reduces tax values and viable if relevant fees by

10.42% to 5.096 baht per litre from a current 5.6895 baht per litre.

According to the supply chain analysis, it is also found manufacturers with
greater potential are liquor distillers and sugar plants. Location for the ethanol plants using
tapioca as raw materials are Nakhon Ratchasima, Khon Kaen, Chayaphum,
Chachoengsao,Chon Buri, Kamphaeng Phet, Phitsanulok, Prachin Buri,  Sra Kaew, Rayong,
and Chanthaburi, The best locations for plants using sugar cane and molasses are Suphan
Buri, Kanchanaburi, Udon Thani, Kamphaneg Phet, Chaiyaphum, Nakhon Ratchasima,
Nakhon Sawan, Khon Kaen, Ratchaburi, Lop Buri, and Chon Buri. Under promotional
privileges of the Board of Investment, manufacturing factories in Nakhon Ratchasima, Khon

Kaen, and Chaiyaphum are most promoting locations.

However, sugarcane supply is fluctuating by its outputs seasonally cultivated and
harvested, resulting in inconsistent supply. In éddition, the output could not be stocked up,
and sugarcane planters are organized as collectives in each region. These factors affect the
prices and stability of raw materials. The study therefore suggests that ethanol production
using tapioca as raw materials is more appropnate than sugar cane and molasses as raw

materials.
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i ey a 4
M99 33 ulisuisugumunirveuundulazioaneged

a9

fauaulia (U usanssed
1. gasluana C.H, C,H,0H
2. &9 le Teeaninu temuea
3. 1fmﬁ'n1maqa 114.22 46.06
4. ANUDNITUMIE 0.692 0.785
5. A7UNIA abs.(P) 0.00525 0.01730
6. qﬂnaaummﬁmmﬁu | $As5010A CF) -161 -170
7. qmﬁaﬂﬁ'mmé"u | $AUT5IN9 CF) 211 172
8. Awsu'le (RVP) i 100 °F (psia) .72 225
9. mANuFeuS UNIZYBIMIAT 60 °F (Btw/Tb °F) 0.380 -
10. MAwdeus UMz YBIWBANAIN 60 °F (Bawb °F) 0.489 -
11. qmwgﬁqnﬁn'lﬂﬁmmﬁu 1 hussone CF) 837 -
12. mndeuiiennudundi
HHV i 77 °F (Btwb) 20,556 12,780
LHV # 77 °F (Btw/b) 19,065 11,604

13. srnuFeuvesmsaaaiiule (Buwb) 117 39
14, $AsIEIUYBIBIMAATBINGS 15.1 9.0
15. mesmnu (F-1) 0 ml TEL/gal 100 107

116 3 ml TEL/gal 116 102

100 (F-2) 0 mlTEL/gal 100

116 3 ml TEL/gal 116
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faumnia USRI SUM + UBaneged
0% 5% 10% 20%
1. ANWE29 API i @ 60 °F 679 67.1 66.0 64.6
2. AnwE s UM 60/60 °F 0.7096 0.7125 0.7165 0.7216
3. MISAANTBUNBIUIAY No.la No.la No.1b No.1b
4. MBBAMU (F-1) 82.0 83.7 86.0 89.6
5. usedulevhiiu (psi) 7.0 8.8 8.3 8.4
1. ﬂ'liﬂﬂﬂﬂun'liﬂi%‘u
YAiReAIAY (°0) 40 40 25 a1
5% 50 46 50 47
10% 55 49 53 50
20% 61 52 56 54
30% 67 59 59 57
40% 74 70 62 62
50% 83 82 71 66
60% 94 95 90 70
70% 110 112 108 106
80% 124 122 125 126
90% 138 148 144 146
95% 152 178 166 170
agatsvesntsniy 190 183 189 179
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Ferin Usztnmnnugn ANGINTHER
(dmssiall)
471117 AIINAN UATATNITIALALY
Uhin usalan 9110 HARQTILIIALAY (LANANE) 73,814,940
Uit gruunsegf e (i) HARGTIINUAZE T TR AL 122,250,000
LR gTiAinetuatnIyaun [ann HARRTIINIUAS A TINAN 26,000,000
LR arfingRuayns a1in HARGTIINY AFINAN UATATILTaRLAY (KINTT) 24,000,000
Uhin griinduaugly avin NARGTITNIUAS G TIHAN 24,560,000
L3 usslan 91 NARGTITND 210,000
TrugrnTuarmsinsSauinyauuniu HAMEIIUNT 46,800,000
Trugmnsnarma iR aamInaniiume  [HERET119 47N uasq Il TanLy 30,000,000
TraugrinsuasmainsSmin @ v HARATIINT FINAN UATHTILIPINLAL 20,984,320
Trugmnsnarmaiintsaniauuesnns [HARETIINI GTINAN UATETILINRLAY (dnev) 200,000,000
TrugrnsuarmalintdaminuaTdIstA  |HARETIINN TINAN UATETILfIRLAL 32,000,000
Trugsnsuara iR min e HARGTIT12 ATIHAN UAZATILTIALAY (MIATN) 76,750,000
TrugrnsuarmalinrdmdndsdugT  |HERgT1119 §PNAN UATATILTIALY (MadTine) 900,000
Trugrnmuarmaiinsdimingruenfant (HARqT1119 ATNAN LAZqTLITIRLALY 27,000,000
TPURTINTNATINANATIINIAQUAT IS [NBRGTINT TINAN UAZqTILTaRIAY (Madde) 30,000,000
gﬂﬁmnﬂ?:mwﬁaﬁ i uarqmiu
L ghudinlmniiue? uaus Asnaeed HARgTRIALls IS LA unzq e bl 19,237,500
qfin
Ui qriiiArandus S9im (2 Tranw) HARATIALALY UAZATIAU 15,172,000
LT ATNIANIIT A11R HARG LA 64,800,000
LR gr AR MTaILUT 91 NARGTINLAL 64,800,000
L3 4P NIARANNUS A0 HARGTINLAL 64,800,000
TraugrmitargrTunil,uan Trenw) uﬁmqﬂﬁmuﬂ?:mnu%uﬁ uazlnianeju 1,960,000
Ui Ursunaus 911 uﬁmqa‘ﬁﬁmuﬂizmwuﬁﬁ uazlaianegu 725,000
LR 1.1 Avasatuius 41 uﬁmvﬁmuﬂnmwu?uﬁ uazlnianadu 56,000
grutllrzmarualiinfincsrudituiies
Trsugriasgarsuni uan ey |wngeiiesl sy uezlnianequ 1,934,000
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Uhin Uszaaaua 4 LaRgTRIAElszMURR uarImiannedu 7,892,000
uhin 1.0 Avaserums Srin LangTRIAMlszMURR ualmiannedu 556,000
L glhudieladngs e Asnaiaes LARgTRIAsIYASE LA uasgomalsl 2,390,400
14

Lt 108 7 BRSO (riaann S1im uange el (lnd) 1,347,600
L 7.3 lue? 41 2 Taan) usngs s b (lnd) 12,000,000
Lt 3.1 Sumefuduus $0in uamgsma b (1) 1,200,000
L ganneidin (1987) 91 LAmg TR 15,000,000
ATIANAL VT8 LaTisuRaNBaas

13t mrduseniaiiiia $1i nARIRRaLeANEEES en1saaan 24,799,298
uim nuuasnaaes Sin wAnIRRaLeANEEEs Wen1saean 123,831,000
Traugmdminanidunm nAneRauesneaed weswninamehulrzme 20,000,000
Wied

LU uru:rﬂmu?nﬂ?: q71m (2 Traa7u) HaA s (AR 470,000,000
i “lwﬂﬂuqmu‘i‘nﬂ?: im (2 Trenw) uamilies (Arenn: NB, naseaiaed) 121,421,492
L3t mfasiuedn viaes Wrznalng)  (udedes aeenfaswesn asdng) " 609,975,000
q11in (2 Tawenw)

U Tnaiede wila Woed s1in namlef(me et 12,000,000
LT 1auuniu u?rm?l {7 udendes (nsrAa) 20,000,000
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' Tseannimia fA1AINIIHEN { Uhinadesdriin (i)
i (udeoria ) 2540/41 2541/42 2542/43
nMaunide
1 FBoalvu 1,538 36,821 23,512 32,598
2 wida (@ 2,936 125,858 132,911 179,291
30 gasAnd 1,736 200,554 263818 269,283
4 Inuwondnwel 18,000 1,271,845 1,488,860 1,567,553
UATHUIN - 1,100,778 - -
s fMunanes 8,000 519,415 751,368 657,614
6 3UHDA 8,800 1,043957 1,185,764 1,155,949
7 UATINYS 24,000 918,025 1,371,179 1,762,342
8 a3 ny 40,000 2,669,639 3,233,553 3,193,944
9 nuglan 11,994 742,192 903,853 821,926
10 Tno{uSos 24,000 676,833 869,695 1,078,060
l TRt 141,004 9,305,917 10,224,513 10,718,560
nnanan

11 gussan3 4228 255,840 344,430 352,209
12 faviy5 9,131 574372 919,142 848,002
13 Midu 18,000 913891 1,215,408 1,553,362
14 w53 22970 1,137,685 1,373,939 1,666,101
15 Usang3 7,000 264,287 484,629 482,830
16 | s 12,000 654,808 830,842 825,905
17 Thle 9,131 661,619 564,522 587,178
18 HiRTHa 21,511 1,584,957 2,497,956 2,413,551
19 HATINEAT 11,890 691,133 922,099 732,922
20 Tnomaen3 11,764 819,774 977,283 876,550
21 My 11,990 740,034 1,117,807 1,264,644
22 fingelng 8385 563,574 802,479 754,727
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23 Nz 18,038 784,194 1,137,483 1,095,412
24 Uszeiugar 9,131 616,053 725,200 672,310
|
25 TnuRuyy 9,635 695,641 879,382 885917
26 Tnugaa 14,447 686,801 839,905 731,127
27 Sy 15,453 312.221 669,302 812,095
28 T Itivouena 17,731 778.842 1,158.714 1,453,446
U 232,435 12,735,726 17,460,522 18,008,288
nangTueen

29 yay3 6838 315,835 467273 433,182|
30 aANNT5A 4,051 512.452 681,875 643,510
31 taniedund 6,479 404,997 646,068 677,332
nuoslng - . B ]
32 azfupen 17,978 925 663 1,148 862 1,417,324
33 209 2,560 279,667 350,842 354079

U 37,906 2,438,614 3,294,920 3,525,427
- |

Marziusenifeamiie

34 qmﬁ’mm‘éum 6,000 67.503 197,137 231,805
35 finsnidve 15,162 1743215 1,803,368 1,909,892
36 Sugay 20,582 1,545,392 1,576,596 1,614,266
37 Al 12,000 1,524.667 1,476,645 1,509,702
38 e 20,400 2,706,574 2,623,756 2,474,689
39 INHATHA 10,211 1,628,206 1,499,894 1,548,570
40 Bl 12,000 1,051,398 953,514 993,849
4] misea 6,000 628,621 559,321 755,418
42 IMMA¥ATAS 18,000 2,002,588 2,106,979 2,299,586
re] Tnsy 24,000 2,107,054 2,028,687 2,492,427
44 91deu 36,000 1,772,234 1,552,531 2,094,457
45 NaTHa (MAWAUT) 18,000 - 1,358,227 1,371,267
46 TR 13,690 943,269 1,342,411 1,580,904
T 212,045 17,720,721 19,079,066 20,876,832
TN 623,390 42,200,978 50,059,021 53,129,107
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Iia HANAA (AY) Aundn
1l 2542 1 2541 1l 2540 12539

suaszma 16,516,625 15,590,556 18,083,579 17,387,780 16,894,635
maazTusenifadumile 9,246,397  8,869,801| 10,533,416| 10,470,301 9,779,979
UATAUY 26,639 40,009 43,046 51,138 40,208
anaung 175,955 183,956 198,253 250,472 202,159
HuoIMY 243,993 307,771 424,095 481,066 364,231
QA B1il 381,650 479,252 645,476 734,967 560,336
WUBNIAY 95,462 108,071 152,839 134,486 122,715
ay 323,816 335,756 382,227 345,778 346,894
YNANTS 211,092 214,849 214,282 200,504 210,182
vlass 90,932 102,194 100,401 102,278 98,951
UATYEH 152,406 159,258 191,521 194,404 174,397
g1ueigy 78,680 64,212 67,591 58,561 67,261
MAdug 798,259 621,999 783,155 745,010 737,106
vouunu 609,520 474,721 612,643 622,833 579,929
UWIEISAN 287,988 267,551 312,768 301,966 292,568
Souidn 319,266 304,462 339397 308,985 318,028
y5sua 383,467 404,650 497,434 454,683 435,059
A3 aziny 129,056 135,403 163,843 165,614 148,479
qsund 91,229 89,431 115,848 139,256 108,941
vunll 1,005,898 928,467| 1,196,184 1,183,440 1,078,497
UATIF I 3,841,089 3,647,789  4,092.413| 3,994,860 3,894,038J
MAile 2,134,246  1,887,902| 2,237,543  2,088,768] 2,087,115
UATAITIA 322,619 265,987 359,087 307,335 313,757
myIysel 62,659 55,695 47,159 37,763 50,819
Yol 348,130 309,443 383,463 356,899 349,484
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AUNIINYS 873,853 762,438 865,508 789,171 822,743
AN 2,281 2,434 2,885 3,765 2,841
RS 10,772 14,864 15,129 14,144 13,727
Wy lan 455,195 414,927 492,921 507,347 467,598
U 8,605 7,786 11,089 10,559 9,510
UW3 2,123 2,386 4,481 4,621 3,403
anha 673 680 1,032 1,710 1,024
q T 1,197 1,367 2,012 1,548 1,531
gasAad 6,262 5,856 6,536 5724 6,095
1503510 38,782 42,849 45,255 47,650 43,634
N2 1,095 1,190 986 532 951
MAnans 1,163,003|  1,170,027|  17314,714]  1,230,164| 1,219,500
awys 187,526 167,604 153,890 131,977 160,249
L PFATH 26,780 21,511 24,967 23,414 24,168
Foum 152,204 152,254 174,262 183,483 165,551
qWIIRUYS 42,781 39,937 56,858 62,929 50,626
NI IUYS 475,567 445,563 534,837 498,336 488,576
szeuAsiug 6,320 6,228 8,475 8,904 7,482
M35 9,679 10,114 16,060 16,324 13,044
FALOTE 262,236 326,816 345,365 304,797 309,804
mpazivesn 3,972,889| 3,662,826  3,997,906|  3,598,547| 3,808,042
2FUNI 925,008 896,576| 1,015,633 861,810 924,757
R DINTH 284,777 258,800 294,509 259,325 274,353
aszuia 822,096 793,326 857,656 797,102 817,545
yays 797,433 676,788 666,601 603,142 685,991
PHILE 578,235 490,652 616,462 549,321 558,668
unys 545,516 530,646 519,638 503,071 524,718
#379 19,824 16,038 27,407 24,776 22,011




M990 38 uaasnanandosdiuseiania T w.e. 2539 - 2542

107

danda WK (BY) ‘Aundn
1l 2542 12541 1 2540 1l 2539

Faszme 50,331,567| 46,873,452| 56,390,938| 57,973,760| 52,802,429
apaziueeniiasivile 18,859,249|  17,354,139| 17,779,489 19,064,379 18,264,314
UATNUY 90,916 80,946 82,924 142,439 99,306
aNAUAI 107,827 95,527 102,628 161,063 116,761
nusIMmy 53,220 43,099 38,071 25,368 39,940
gAssIN 4739,751|  3,975820|  4,139.408|  4,786,197| 4,410,294
nusaizdg 230,104 223,559 215,759 197,673 216,774
1ay 845,652 892,556 814,609 955,857 877,169
YNAMIS 694,191 592,987 518,911 666,993 618,271
olass 48,452 38,878 35,662 35,165 39,539
81110939 15,996 9,161 7,932 - 8,272
AU 673,956 531,595 501,501 527,513 558,641
YauLNY 2,885,295|  2,746,581|  2,800,441]  2,762,924| 2,798,810
UMMy 111,723 88,883 69,392 144,707 103,676
$ouidn 85,075 64,355 70,097 78,634 74,540
1558 666,633 638,268 723,636 824,307 713,211
quns 14,892 12,849 12,251 10,133 12,531
Yoqii 3,991,115 3,815,452 4,030,402 3,830,806 3,916,944
UAIIIFIM 3,604,451 3,503,623| 3,615,865 3,914,600 3,659,635
fnKiie 11,391,153| 10,915,183 13,372,021| 13,737,074| 12,353,858
UATAIIA 2,739,939|  2,791,693|  3,554.445|  3,625560| 3,177,909
syl 332,227 334,885 348,106 322,899 334,529
giiunil 943,525 937,996 1,183,944{ 1,159,327 1,056,198
AWNAUNYS 3,688,798  3,600,503|  4975791|  4,828730| 4,273,456
a0 81,951 73,321 78,376 85,674 79,831
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NIAS 328,023 279,548 299,531 262,229 292,333
wugylan 687,061 569,416 502,833 494,548 563,465
uns 220,522 189,385 197,469 220,262 206,910
anha 311,289 261,471 275,120 277,212 281,273
o lusiy 1,419,120 1,296,588 1,360,970 1,701,074 1,444,438
gAsARd 608,758 553,698 569,112 718,936 612,626
o3 ln 22,899 19,517 25,648 34,866 25,7331
89510 7,041 7,162 676 5,757 5,159
MANaN 17,150,071| 15,846,575 21,625434| 20,747,625 18,842,426
anys 1,692,750 1,661,487  2279,775| 2,172,642 1,951,664
asys 291,897 289,111 341,847 334,382 314,309
Foum 163,563 148,767 320,058 278,287 227,669
unsgy 821,705 719,600 1,051,185 1,097,845 922,584
aeigs 251,289 288,529 348,268 513,544 350,408
ANISULY3 4303,322| 3,727,623|  6.414,039|  6,185052| 5,157,509
819N04 181,878 166,937 227,167 228,841 201,206
MY IUYYs 5,940,721 5,637,935  7.113,885|  6,484,032| 6,294,143
UseonRsius 566,330 562,763 557,388 581,259 566,935
MY3Y3 250,646 277,645 255,357 309,939 273,397
3195 2,685970|  2,366,178| 2,716,465  2,561,802| 2,582,604
Maaziueen 2,931,004|  2,757,555|  3,613994| 4,424,682 3,431,831
LFUN 594,259 554,664 658,189 710,220 629,333
s 54,468 63,533 118,949 112,501 87,363
aszuta 476,480 465,267 569,822 606,442 529,503
vay3 1,270,167 1,113,262 1,632,467| 2,268,616 1,571,128
LN 341,905 336,527 401,365 482,989 390,697
NS 193,815 224302 233,202 243 914 223,808
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3l wan (masduans Ty | Whadseme (nasdnides vy | deeen s uaas/ o)
90NINY | BRANY | 32U | DBAMY | BRAMU | 37U | eenmu |eenmu| 3IU
91 95 91 95 91 95
2541 7.88 16.23 24.11 6.03 13.62 19.65 1.74 2.96 4.7
2542 7.57 16.08 23.65 641 12.84 19.25 1.33 335 4.68
it - www.nepo goth
d' ° 9/ :’ @
15130 40 mMsf i laseadesaniniu
Exrefin| Excise [ M.Tax | Oil | Consv { Wholesale | VAT | WS+VAT | Markemng VAT Retail Price
Tax Fund | Fund |[Price (WS) margm
ULG 95R 9.2108| 3.685| 0.3685 0.45 0.04 13.7543] 0.9628 147171 1.6553 0.1159 16.49
o Ui 13 7 43
ULG9IR 8.619| 3.685| 0.3685 0.25 0.04 12.9625( 0.9074 13.8699 1.5125 0.1059 15.49
o Sufi 13 10 44
Gasohol* 8.619| 33165 0.3316 Q.25 0.04 1255711 0879 13.436 1.5125 0.1059 15.054
Gasohol** 8.619| 3.3165| 0.3316 0 0.04 12.5571| 0.879 13.436 15125 0.1059 14.787

* lunsfiondumiBasrimmibng luduves 10 % Mifuieniuea

= lunsfionduiuiuidinemude
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