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Inflows Outflows PV inflows PV outflows

Ton Revenue

per (40 Baht per ton) Year 0 Year 1-8 r=12.25% r=12.25%

year Year 1-8 Investment Costs t=8 t=8 NPV

0 0 500,000 0 0 500,000 -500,000
5,000 200,000 500,000 123,109 984,900 1,106,250 -121,350
6,000 240,000 500,000 142,994 1,181,880 1,204,173 -22,293
6,225.051 249,002 500,000 147,469 1,226,211 1,226,211 0

7,000 280,000 500,000 162,879 1,378,860 1,302,096 76,764
8,000 320,000 500,000 182,764 1,675,840 1,400,019 175,821
9,000 360,000 500,000 202,648 1,772,820 1,497,942 274,878
10,000 400,000 500,000 222,533 1,969,800 1,595,865 373,935
11,000 440,000 500,000 242,418 2,166,780 1,693,789 472,991
12,000 480,000 500,000 262,303 2,363,760 1,791,712 572,048
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Inflows Outflows PV inflows PV outfiows

Ton Revenue ‘

per (40 Baht per ton) Year 0 Year 1-15 r=12.25% r=12.25%

year Year 1-15 Investment Costs t=15 t=15 NPV

0 0 1,200,000 0 0 1,200,000 -1,200,000
5,000 200,000 1,200,000 123,109 1,344,180 2,027,403 -683,223
6,000 240,000 1,200,000 142,994 1,181,880 1 ,904,173 722,293
7,000 280,000 1,200,000 162,879 1,378,860 2,002,096 -623,236
8,000 320,000 1,200,000 182,764 1,575,840 2,100,019 -524,179
9,000 360,000 1,200,000 202,648 1,772,820 2,197,942 -425,122
10,000 400,000 1,200,000 222,533 1,969,800 2,295,865 -326,065
11,000 440,000 1,200,000 242,418 2,166,780 2,393,789 -227,009
12,000 480,000 1,200,000 262,303 2,363,760 2,491,712 -127,952
13,000 520,000 1,200,000 282,188 2,560,740 2,589,635 -28,895
13,291.700 531,668 1,200,000 287,988 2,618,199 2,618,199 0

14,000 560,000 1,200,000 302,073 2,757,720 2,687,558 70,162
15,000 600,000 1,200,000 321,958 2,954,700 2,785,481 169,219
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Inflows Outflows PV inflows PV outflows

Ton Revenue

per {40 Baht per ton) Year 0 Year 1-15 r=12.25% r=12.25%

year Year 1-15 Investment Costs t=15 t=15 NPV

0 0 1,186,108 0 0 1,186,108 -1,186,108
5,000 200,000 1,186,108 © 70,493 1,344,180 1,659,886 -315,706
6,000 240,000 1,186,108 72,454 1,613,016 1,673,063 -60,047
6,234.872 249,395 1,186,108 72,914 1,676,158 1,676,158 0

7,000 280,000 1,186,108 74,415 1,881,852 1,686,241 195,611
8,000 320,000 1,186,108 76,375 2,150,688 1,699,418 451,270
9,000 360,000 1,186,108 78,336 2,419,524 1,712,595 706,929
10,000 400,000 1,186,108 80,297 2,688,360 1,725,773 962,587
11,000 440,000 1,186,108 82,257 2,957,196 1,738,950 1,218,246
12,000 480,000 1,186,108 84,218 3,226,032 1,752,127 1,473,905
13,000 520,000 1,186,108 86,178 3,494,868 1,765,305 1,729,563
14,000 560;000 1,186,108 88,139 3,763,704 1,778,482 1,985,222
15,000 600,000 1,186,108 90,100 4,032,540 1,791,660 2,240,880
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NPV =C, + G = 5
1+ (1+r)
t
NPV =C, + L—
o (A+r)

Co = cash flow at time period 0 or investment

Ci,Ca,.

A Y a Y y v Y, o Yo
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cash flow at time period 1, 2,..., t
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NPV = PV inflows — PV outflows
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inflow Cutflow
Ton Revenue
per year (90 Baht per ton) Year 1-15 PV inflows PV outflows NPV
Year 1-15 Variable Costs
0 0 0 ) 0 0 0
5,000 450,000 668,877 3,024,405 4,495,456 -1,471,051
6,000 540,000 750,003 3,629,286 5,040,694 -1,411,408
7,000 630,000 828,774 4,234,167 5,570,110 -1,335,943
8,000 720,000 905,192 4,839,048 6,083,706 -1,244,658
9,000 810,000 979,256 5,443,929 6,581,480 -1,137,551
10,000 800,000 1,050,965 6,048,810 7,063,434 -1,014,624
11,000 990,000 1,120,321 6,653,691 7,529,566 -875,875
12,000 1,080,000 1,187,323 7,258,572 7,979,878 -721,306
13,000 1,170,000 1,251,970 7,863,453 8,414,368 -550,915
14,000 1,260,000 1,314,264 8,468,334 8,833,038 -364,704
15,000 1,350,000 1,374,204 9,073,215 9,235,887 -162,672
15,753.449 1,417,810 1,417,810 9,528,962 9,528,962 0

16,000 1,440,000 1,431,789 9,678,096 9,622,914 55,182
17,000 1,630,000 1,487,021 10,282,977 9,994,121 288,856
18,000 1,620,000 1,539,899 10,887,858 10,349,506 538,352
19,000 1,710,000 1,590,423 11,492,739 10,689,071 803,668
20,000 1,800,000 1,638,592 12,097,620 11,012,814 1,084,806
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Inflow OQutflow
Ton Revenue
per year (90 Baht per ton) Year 1-15 PV inflows PV outflows NPV
Year 1-15 Variable Costs
0 0 0 0 0 0

5,000 450,000 568,851 3,024,405 3,823,190 798,785
6,000 540,000 634,037 3,629,286 4,261,298 632,012
7,000 630,000 698.224 4,234,167 4,692,604 458,527
8,000 720,000 761.412 4,839,048 5.117.377 .278,329
9,000 810,000 823,602 5,443,929 5,535,347 -91,418

9,476.466 852,882 852,882 5,732,135 5,732,136 0
10,000 900,000 884,793 6,048,810 5,946,605 102,205
11,000 990,000 944,985 6,653,691 6,351,149 302,542
12,000 1,080,000 1,004,178 7,258,572 6,748,981 509,591
13,000 1,170,000 1,062,373 7,863,453 7,140,009 723,354
14,000 1,260,000 1,119,568 8,468,334 7,524,505 943,829
15,000 1,350,000 1,175.765 9,073,215 7,902,199 1,171,016
16,000 1,440,000 1,230,963 9,678,09 8,273.179 1.404,917
17,000 1,530,000 1,285,162 10,282,977 8,637,446 1,645,531
18,000 1,620,000 1,338,363 10,887,858 8,995,001 1,802,857
19,000 1,710,000 1,390,564 11,492,739 9,345,843 2,146,896
20,000 1,800,000 1,441,767 12,097,620 9,689,972 2,407,648
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M1519% 14 Net Present Value 09310/ 1duazdunuiumlsvessodadon 1 Au
maldauyignfSinadeadidalameu (asyl)
Inflow Qutflow
Ton Revenue
per year (90 Baht per ton) Year 1-15 PV inflows PV outflows NPV
Year 1-15 Variable Costs
0 0 0 0 0 0

5,000 450,000 546,542 3,024,405 3,673,253 648,848
6,000 540,000 610,262 3,629,286 4,101,513 472,227
7,000 630,000 673,983 4,234,167 4,529,773 -295,606
8,000 720,000 737,704 4,839,048 4,958,033 118,985

8,673.67 780,630 780,630 5,246,539 5,246,539 0
9,000 810,000 801,424 5,443,929 5,386,293 57,636
10,000 900,000 865,145 6,048,810 5,814,552 234,258
11,000 990,000 928,866 6,653,691 6,242,812 410,879
12,000 1,080,000 992,586 7,258,572 6,671,072 587,500
13,000 1,170,000 1,056,307 7,863,453 7,099,332 764,121
14,000 1,260,000 1,120,027 8,468,334 7,527,592 940,742
15,000 1,350,000 1,183,748 9,073,215 7,955,852 1.117,363
16,000 1,440,000 1,247,469 9,678,096 8,384,112 1,293,984
17,000 1,530,000 1.311.189 10,282,977 8,812,371 1,470,606
18,000 1,620,000 1,374,910 10,887,858 9,240,631 1,647,227
19,000 1,710,000 1,438,630 11,492,739 9,668,891 1,823,848
20,000 1,800,000 1.502.351 12,007,620 10,097,151 2,000,469
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Inflow Outflow
Ton Revenue
per year (90 Baht per ton) Year 1-15 PV inflows PV outflows NPV
Year 1-15 Variable Costs

0 0 0 0 0 0
5,000 450,000 595,073 3,024,405 3,999,429 -975,024
6,000 540,000 664,605 3,629,286 4,466,746 -837,460
7,000 630,000 732,839 4,234,167 4,925,337 -691,170
8,000 720,000 799,774 4,839,048 5,375,202 -536,154
9,000 810,000 865,411 5,443,929 5,816,340 -343,734
10,000 900,000 929,749 6,048,810 6,248,753 -199,943
11,000 990,000 992,790 6,653,691 6,672,439 -18,748
11,100.799 999,072 999,072 6,714,662 6,714,662 0
12,000 1,080,000 1,054,531 7,258,572 7,087,399 171,173
13,000 1,170,000 1,114,975 7,863,453 7,493,633 369,820
14,000 1,260,000 1,174,120 8,468,334 7,891,141 577,193
15,000 1,350,000 1,231,966 9,073,215 8,279,923 793,292
16,000 1,440,000 1,288,515 9,678,096 8,659,979 1,018,117
17,000 1,530,000 1,343,765 10,282,977 9,031,309 1,251,668
18,000 1,620,000 1,397,716 10,887,858 9,393,913 1,493,945
19,000 1,710,000 1,450,370 11,492,739 9,747,790 1,744,949
20,000 1,800,000 1,501,725 12,097,620 10,092,942 2,004,678
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Inflow Outflow PV inflows PV outflows
Ton Revenue
per year (90 Baht per ton) Year 0 Year 1-15 r=12.25% r=12.25% NPV
Year 1-15 Investment Costs t=15 =15
0 0 4,420,000 0 0 4,420,000 -4,420,000
5,000 450,000 4,420,000 668,877 3,024,405 8,915,456 -5,891,051
10,000 900,000 4,420,000 1,050,965 6,048,810 11,483,434 -5,434,624
15,000 1,350,000 4,420,000 1,374,204 9,073,215 13,655,887 -4,582,672
20,000 1,800,000 4,420,000 1,638,592 12,097,620 15,432,814 -3,335,194
25,000 2,250,000 4,420,000 1,844,131 15,122,025 16,814,217 -1,692,192
29,214.740 2,629,327 4,420,000 1,971,677 17,671,441 17,671,441 0
30,000 2,700,000 4,420,000 1,990,819 18,146,430 17,800,094 346,336
35,000 3,150,000 4,420,000 2,078,657 21,170,835 18,390,447 2,780,388
40,000 3,600,000 4,420,000 2,107,646 24,195,240 18,585,275 5,609,965
45,000 4,050,000 4,420,000 2,077,784 27,219,645 18,384,578 8,835,067
50,000 4,500,000 4,420,000 1,989,072 30,244,050 17,788,355 12,455,695
flun - anmsAtuan
131991 17 Net Present Value 03518 ldlazdunuvossonadon 1 iu
muldouyRgnfTinadesina ldaaiu (manaw)
inflow Outflow PV inflows PV outflows
Ton Revenue (90 Baht
per year per ton) Year 0 Year 1-15 r=12.25% r=12.25% NPV
Year 1-15 Investment Costs t=15 t=15
0 0 4,420,000 0 0 4,420,000 -4,420,000
5,000 450,000 4,420,000 568,851 3,024,405 8,243,190 -5,218,785
10,000 900,000 4,420,000 884,793 6,048,810 10,366,605 -4,317,795
15,000 1,350,000 4,420,000 1,175,765 9,073,215 12,322,199 -3,248,984
20,000 1,800,000 4,420,000 1,441,767 12,097,620 14,109,972 -2,012,352
25,000 2,250,000 4,420,000 1,682,799 15,122,025 15,729,924 -607,899
26,997.196 2,429,748 4,420,000 1,772,098 16,330,091 16,330,091 0
30,000 2,700,000 4,420,000 1,898,861 18,146,430 17,182,055 964,375
35,000 3,150,000 4,420,000 2,089,953 21,170,835 18,466,366 2,704,469
40,000 3,600,000 4,420,000 2,256,075 24,195,240 19,582,855 4,612,385
45,000 4,050,000 4,420,000 2,397,227 27,219,645 20,531,524 6,688,121
50,000 4,500,000 4,420,000 2,513,409 30,244,050 21,312,372 8,931,678
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151397 18 Net Present Value voa310 )itz dunuvassodadon 1 fu
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Inflow Outflow PV inflows PV outflows

Ton Revenue
per year (90 Baht per ton) Year 0 Year 1-15 r=12.25% r=12.25% NPV
Year 1-15 Investment Costs t=15 t=15

0 0 4,420,000 0 0 4,420,000 -4,420,000

5,000 450,000 4,420,000 546,542 3,024,405 8,093,253 -5,068,848

10,000 900,000 4,420,000 865,145 6,048,810 10,234,552 -4,185,742

15,000 1,350,000 4,420,000 1,183,748 9,073,215 12,375,852 -3,302,637

20,000 1,800,000 4,420,000 1,502,351 12,007,620 14,517,151 -2,419,631

25,000 2,250,000 4,420,000 1,820,954 15,122,025 16,658,450 -1,636,425

30,000 2,700,000 4,420,000 2,139,557 18,146,430 18,799,749 -653,319

33,698.985 3,032,909 4,420,000 2,375,259 20,383,876 20,383,876 0

35,000 3,150,000 4,420,000 2,458,160 21,170,835 20,941,049 229,786

40,000 3,600,000 4,420,000 2,776,763 24,195,240 23,082,348 1,112,892

45,000 4,050,000 4,420,000 3,095,366 27,219,645 25,223,647 1,995,998

50,000 4,500,000 4,420,000 3,413,969 30,244,050 27,364,946 2,879,104

flain: anmsAuIn
13197 19 NPV veanielduasdunuvessadiadon 1 fu
melfadgnTnadesiivaldmeiu (aduinszna
Inflow Outflow
Ton Revenue PV infiows PV outflows
per year (90 Baht per ton) Year 0 Year 1-15 r=12.25% r=12.25% NPV
Year 1-15 Investment Costs =15 t=15

0 0 4,420,000 0 0 4,420,000 -4,420,000
5,000 450,000 4,420,000 595,073 3,024,405 8,419,429 -5,395,024
10,000 900,000 4,420,000 929,749 6,048,810 10,668,753 -4,619,943
15,000 1,350,000 4,420,000 1,231,966 9,073,215 12,699,923 -3,626,708
20,000 1,800,000 4,420,000 1,501,725 12,097,620 14,612,942 -2,415,322
25,000 2,250,000 4,420,000 1,739,024 15,122,025 16,107,808 -985,783
28,069.856 2,526,287 4,420,000 1,868,637 16,978,923 16,978,923 0
30,000 2,700,000 4,420,000 1,943,865 18,146,430 17,484,522 661,908
35,000 3,150,000 4,420,000 2,116,247 21,170,835 18,643,083 2,527,752
40,000 3,600,000 4,420,000 2,256,170 24,195,240 19,583,492 4,611,748
45,000 4,050,000 4,420,000 2,363,634 27,219,645 20,305,749 6,913,896
50,000 4,500,000 4,420,000 2,438,640 30,244,050 20,809,853 9,434,197
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MANHIN 1

MINMANKINT 1.1 TJeyodunusofvdeanuufatusalannmsdumueivlsludmiasumanys

snlsseh 1 3 4 5 6 11 12
TIATOAL 400,000 | 487,000 | 400,000 | 430,000 | 400,000 | 600,000 | 630,000
dununAria D 4041 () 2,500 © 630 2,700 3,000 6,000 4,500 2,800
AR NALTL (Usiamu) 6 5 5 4 10 0 5
ARAUAL (L Aaml) 5 10 10 7 5 12 10
A% (u et 27,500 9,450 40,500 33,000 90,000 54,000 42,000
Aminiu (umriel : Amraz 11 um) 9,167 6,237 29,700 49,500 57,391 33,000 21,000
A (umpini) 3.67 9.9 1 16.5 9.57 7.33 7.5
Atanutnuaingeinm (unsiatl) 36,000 10,000 10,000 10,000 5,000 3,600 30,000
AvtaNUTNUATIN TN (Unsesl) 14.4 15.87 3.70 3.33 0.83 0.8 10.71
| FINAUNY 72,667 25,687 80,200 92,500 | 152,391 | 90,600 93,000
siuvusiafu 29.07 40.77 29.70 30.83 25.40 20.13 33.21

. = aly v a e °
VHENGYL 'ﬂ']'ﬂi‘?"lﬂ'ﬂ 2, 7,8, w8z 10 N'llﬂgfﬂ.uleJ\'lW'ﬂ‘ﬂqxu'luqﬁ'luqm

1 J 173 i 1 { » L 4
1lined 9 WeoAude Ben Fedayaaglumhaalyd

a [y v a v o 0] o 4 o
MINMANUINN 1.2 "ﬂyﬂﬂunusﬂﬂuaaﬂ Bell ﬁ]ﬂﬂ]ﬁfn»l.ﬂTﬂmﬁ'\']‘ls'luﬂ\]ﬁ?ﬂﬂ“IWQIW”5!!@3

Tssannima

sl wuadlug WnEATINg (FaAu)
29AT0AL 1,100,000 1,258,323 1,200,000
SnuiAu1dh 40/41 (Fu) 12,500 3,362 3,079
ArAui (U nsaciy) 8 13.12 7.07
AAUAU (U vsasil) 10 o* 0**
AN (Umaall) 225,000 44,094 21,758
AntiaTu (uwisiell : Amraz 11 uw) 49,500 14,229 4732
Amintu (U mpias) 3.96 4.23 1.54
AaNUTNUA I NINE (UnseTl) 30,000 20,000 31,023
ATTENUIN LRSI (U easu) 2.4 5.94 10.07

FAUFUNY 304,500 78,323 57,513

AunuAaiu 24.36 23.30 18.68

& & v o
T RKUIINTNALLDY 25 AY

= qqlsanaandudaniad
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MINMANUINT 1.3 WA Regression voamapunanuaziingsinmsanudeanvuiinivsolodell

LS // Dependent Variable is MA_TA
Sample:17

Included observations : 7

Variable Coefficient Std. Error 1-Statistic Prob.
c 23684.60 11066.38 2.140230 0.0853
TON_YEAR -2.765125 3.138541 -0.881022 0.4186
R-squared 0.134379 Mean dependent var 14942.86
Adjusted R-squared -0.038745 S.D. dependent var 12720.96
S.E. of Regression 12965.06 Akaike info criterion 19.17498
Sum squared resid 8.40E+08 Schwarz criterion 19.15953
Log likelihood -75.04501 F-statistic 0.776200
Durbin-Watson Stat 1.805626 Prob(F-statistic) 0.418635
Tauii:
MA TA = mafounsuuazingssnumsonudou

TON_YEAR = $1iudesiinu ldneggiu
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HNIANHIN 2

MINMANUINT 2.1 Aunusodindesil w.a. 2540/41 Mnmsdumueilsaniaa 7 lsanu

2540/41 (LN/BIL)

Falrsrutnma ngulng Traau Traau Traau Tr91u Traeu U
faiFas fhena Yhmna Yme Ymang Yhmna Ymna
WANIANGN | UATIWTT | . iaNEm TNy myand | wuedlugy | insaring
(ATYT)

five AUSTOFT (Al 18 2 9 2 8 7 7

fivie CAMECO (F) 0 9 6 0 10 0 5

AMuuduineuly 100 90 65 21 82 60 101

1 2540741

Fliinausiatu 12 14 9 8 10 8 7

dundenfigaldomalu | 90,000 50,000 110,000 2,258 121,558 32,640 73,666

1 2540/41 (Fu)

AUTLUAN (AL) 18 7 15 2 18 7 12

AUTLAETH (AU) 18 15 15 2 4 7 12

Andraautiuioaludl 784,000 439,500 | 1,026,750 94,950 2,524,000 | 597,870 977,400

2540/41 (U1M)

Adsuinde 80 90 90 90 90 90 100

(L m/iuden)

AvdanuTuazANI I | 6,300,000 | 2,000,000 | 3,700,000 72,559 2,326,567 | 3,545,098 | 2,778,619

)

AMUTOULINE Service (AU) 4 5 3 1 4 2 3

AMUIURENIUMLIY 12 15 15 1 6 2 18

Service (ALW)

A aminaumiog 360,000 240,000 0 20,000 720,000 115,200 943,876

Service (L)

AN wazAITuIa | 200,000 0 0 0 121,063 30,000 6,200,086

Service*

At (um) 0 2,000,000 | 3,000,000 62,660 3227756 | 712,415 | 3.421,467

ArtudaTndindat (1) 150,000 20,000 80,000 0 22,354 60,000 72,000

sunuduudssasindeusand | 7,794,000 | 4,699,500 | 7,806,750 | 250,169 | 8,941,740 | 5060583 | 14,393,448

2540/41 (L1N)

Funuiuwlsrosindessnd | 86.60 93.99 70.97 110.79 73.56 155.04 195.39
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208 deat 5 mufuifeadendaiiasdnuazuu
MsmARWINT 2.2 Fumusedadertl 2539/40 naz 253839 veslsamaima 3 Tsaam

1 2539/40 2538/39

Falssnuthena Tssauhana Tssrnbma Tsenhma Tssmnhans
UATINTS J9nure inuAsing Jaue

fivve AUSTOFT () 11 3 8 6
fia CAMECO (Fu) 11 0 5 0
MU 90 60 101 60
Faluainauseiu 14 8 7 8
Auauennanldamn () 115,000 24,577 174,844 43,600
AUTUVAND (AU) 20 3 12 6
audinain (Aw) 20 3 12 6
Andanuduiouun (um) 900,000 115,000 977,400 226,800
r-iﬁja?uﬁmé"aﬂ(u'm/ﬁuﬁaﬂ) 90 90 100 90
AvtanutnuazANEinm (um) 2,200,000 1,799,900 7,400,000 2,624,000
FunuTaULng Service (Fu) 5 1 3 1
AMUUNTINIUMING Service (AW) 15 1 18 1
A uwineuman Service (L) 240,000 20,000 943,876 20,000
fhﬁww”nmuﬂ:rhﬁﬁﬁ’um 0 0 6,200,086 0
Service®
it (um) 5,000,000 502,194 5,186,071 802,000
Arugasnsindat (Um) 50,000 0 72,000 0
siuuiuelrrodadansan(uin) 8,390,000 2,437,094 20,779,434 3,672,800
sunuiiuulsodindansn 72.96 99.16 118.85 84.24

(un/eiy)
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MINMANUING 2.3 Aunusndadosnenil) w.a. 254041 mnmsdunmellssania 7 1sa0u

Falsasurhana naulng Tsa0u JEXELTH T9991u JETRRY, JEXREtY] T5997u

fa3aq s thana e thanalvne | dhananuas thans
WANANANY | UATINTS Yiugn Fsgune mggaud | g (r93) | nuasing

smndeniifariesilivomn| 5,000 4,545 7,333 2,258 6,753 4,663 6,139

Wt 2540141 (5w)

ﬂ'ﬁﬁmuﬁu;ﬁuumhﬁ 43,556 39,955 68,450 94,950 140,222 85,410 81,450

2540/41 (U/AW)

Adsusingan 80 90 90 90 90 90 100

(Uwsudian)

ArtoNUTHIATANININEN 350,000 181,818 246,667 72,559 129,254 506,443 231,552

(L/AW)

Ardrawinauming Service 20,000 21,818 0 20,000 40,000 16,457 78,656

(u/Au)

mﬂwiqé’nmua:mﬁwﬂum 11,111 0 0 0 6,726 4,286 516,674

Service*(LUW/AW)

ﬁ'ﬁu‘:ﬁﬁu (uW/éu) 0 181,818 200,000 62,660 179,320 101,774 285,122

Artudsasintiat (LA 8,333 1,818 5,333 0 1,242 8,571 6.000

ﬁuvguﬁuuﬂ%nﬁmé’anmuﬂ 433,000 427,227 520,450 250,169 496,763 722,940 1,199,454

2540/41 (UpiaA)

suyucunyssosindessand 86.60 93.99 70.97 110.79 73.56 155.04 195.39

2540/41 (UM/i)

MINMANUINT 2.4 AuNUIafadoanontil) 2539/40 uaz 2538/39 vedlssamiiia 3 1saau

1 2539/40 2538/39

Falsanutima {sanutiana Tssnuhma Tsanuhma Taauhana
UATINGS Jaunn inuasing Jaaue

Suauenidaldresuiounn (i) 5,227 8,192 13,450 7,267
Andapudtann (Lw/Au) 40,909 38,333 75,185 37,800
ANNTURRTR (Lv/udan) 920 90 100 90
ANFBNUTHUA AN TN (UV/AW) 100,000 599,967 569,231 437,333
AR NWINIUMINY Service (UML) 10,909 6,667 72,606 3,333
AN wazAMITUID Service® 0 0 476,930 0
(L IN/AL)
AT (LmM/Aw) 227,273 167,398 398,929 133,667
AudIsafndat (LWAL) 2,273 0 5,538 0
unuiuulsrnsadensan (uanau) 381,364 812,365 1,598,418 612,133
sunuiuulstofndanon (umn/iu) . 72.98 99.16 118.85 84.24

3 - -
gaui 1 mrAnedulssAnsnawnisudn
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MINMANUINA 2.5 WA Regression VoIMINIUYDITONADRY (AIANDI)

LS // Dependent Variable is GCC

Sample: 15

Included observations : 5

Variable Coefficient Std. Error t-Statistic Prob.
C 2.612618 0.286861 9.107607 0.0028
TON_YEAR -4.54E-05 4.28E-05 -1.059677 0.3671
R-squared 0.272360 Mean dependent var 2.324000
Adjusted R-squared 0.029813 S.D. dependent var 0.204402
S.E. of Regression 0.201332 Akaike info criterion -2.916429
Sum squared re.id 0.121603 Schwarz criterion -3.072654
Log likelihood 2.196381 F-statistic 1.122916
Durbin-Watson Stat 3.368721 Prob(F-statistic) 0.367055
Tauit:
' 3’ o o Y a v o
GCC = aniniusoaadoyluvaninnais (anInDAU)
TON_YEAR = $1uanudouiidalddeqgiiv
msnmﬂwumﬁ 2.6 Ha Regression vaadﬁﬁmauaﬁmé’au (ﬂ]ﬂmﬁﬂ)
LS // Dependent Variable is GCN
Sample: 14
Included observations : 4
Variable Coefficient Std. Error t-Statistic Prob.
Cc 4.739278 0.687509 6.893402 0.0204
TON_YEAR -0.000107 8.42E-05 -1.264643 0.3334
R-squared 0.444340 Mean dependent var 3.957500
Adjusted R-squared 0.166510 S.D. dependent var 0.659109
S.E. of Regression 0.601738 Akaike info criterion -0.708013
Sum squared resid 0.724178 Schwarz criterion -1.015865
Log likelihood -2.257729 F-statistic 1.599323
Durbin-Watson Stat 2.234235 Prob(F-statistic) 0.333412

Tﬂuﬁ:

v
GCN = aninfudesluwamamile (asnoau)

TON_YEAR = $1uudevidaldaeqgiu
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MSNMANUINA 2.7 WD Regression ¥oIMwounsuozi3nyIvesodndounall

LS // Dependent Variable is MA

Sample : 1 11

Included observations : 11

Variable Coefficient Std. Error t-Statistic Prob.
C 41299.66 121993.7 0.338539 0.7427
TON_YEAR 41.94061 .17.44865 2.403660 0.0397
R-squared 0.390969 Mean dependent var 311347.6
Adjusted R-squared 0.323299 S.D. dependent var 191672.0
S.E. of Regression 157678.6 Akaike info criterion 24.09959
Sum squared resid 2.24E+11 Schwarz criterion 2417194
Log likelihood -146.1561 F-statistic 5.777580
Durbin-Watson Stat 2.266797 Prob(F-statistic) 0.039659

Taom:

MA

ar

= ArouruIazg s NYIs ARy

TON_YEAR = $mudesiiaaladeqqiiu
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fau 15,445 15,096 23,547 23,549 36,618 42,211 131,105 | 150,635 | 164,993 189,114
mu'il"oﬂ?:mn 218,833 | 224,249 | 256,859 | 299,314 | 345815 | 376,616 | 504,473 | 507,115 | 537,889 618,459
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M50 2 MFIMsHaninsIonyvealssaimalumamile

Wiae : fudes / U

Masmendn
#a1An Tseau 2519 | 2521 | 2524 | 2527 | 2530 | 2533 | 2536 | 2539 | 2540 |#MlASuayym
Tt 2540
1 (el 200 1,538 | 1,538 | 1,538 | 1,538 | 1,538 | 1,538 | 1,664 1,538
2 Janw 1200 | 1,200 | 2,977 | 2,936 | 2936 | 2936 | 2,936 | 2936 | 3,075 2,936
3 |gmadiond 1,200 | 1,200 | 1,736 | 1,736 | 1,736 | 1,736 | 1,736 | 1,736 | 1,832 1,736
4 [neendnwal 6,000 | 6,000 | 8806 | 9,390 | 9,402 | 8,402 | 9,402 | 9,402 | 13,901 18,000
5 |fimsasny 9,000 | 9,000 | 8453 | 8,259 | 8,259 | 8259 | 10,734 | 11,679 | 11,353 18,000
6 |Mumangs 2,200 | 2,560 | 3,239 | 4,241 | 4,241 | 4241 | 6,803 | 7,722 | 7,941 8,000
7 |munagmamngy 2,500 | 2,500 | 2,661 | 2,661 | 2,448 | 8800 | 8,800 | 8,800 | 9,129 8,800
UATADTIA
8 |wdugmamnasu 825 825 | 2,090 | 2,090 | 2,090 | 2,090 | 2,090 | 2,400 -
9 iU (uAsiwes) 6,763 | 16,334 | 20,057 | 21,112 24,000
10 [innmslng 24,844 | 24,844 | 30,365 40,000
11 |Arnglan (Inesassiny) 11,994 | 11,774 11,994
12 [Inegedes 10,192 24,000
MANedmsan 23,125 | 23,285 | 31,500 | 32,851 | 32,650 | 45,765 | 85,307 | 103,108 [ 122,338 | 159,004
dansudiads 2,891 | 3,326 | 3,938 | 4,106 | 4,081 | 5085 | 8531 | 9,373 | 11,122 14,455

winemg: aufagraunsau fihragumsndaldiniagian

fun: sausanandesyaiiuees aan.
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wlae : fudes / Tu

TRInSHAR
fAu T5s97u 2519 | 2521 | 2524 | 2627 | 2530 | 2533 | 2636 | 2539 | 2540 |WlATueyg e
il 2540
1 |Bugen 1,500 | 2,196 | 2,560 | 2453 | 2,458 | 2,560 | 12,582 | 12,582 | 12,274 20,582
2 |quaand 5000 | 3,00 | 6,607 | 7,155 | 7,155 | 7,155 | 11,969 | 11,969 | 11,924 12,000
3 |veuuny 8,000 | 9,400 | 9,560 | 9,131 | 9,131 | 9,131 | 19,087 | 19,087 | 19,947 20,400
4 135l (aulnagadas) 500 500 | 3,018 | 3,003 | 3,003 | 8494 | 8991 | 8991 | 8,362 7,070
5 |awda 445 - 1,802 | 1,802 | 1,802 | 1,802 | 5992 | 5992 | 6,038 5,999
6 |mminumeng 13,069 | 13,069 | 15,357 | 15,357 | 14,680 18,000
7 |\NEATHA 10,211 | 10,211 | 10,299 10,211
8 |Uszanu (Amsnidea) 10,003 | 15211 15,162
9 (W9 (u.sume ain) 17,924 | 23,969 | 23,074 24,000
10 |gndunuEednn) 28,992 | 14,496 | 28,007 36,000
11 |wfugeamnssy
(QRAnVNITNNENABAIL) 2,293 6.000
12 |vueslug) (A 12,884 13,690
AAIN1INARSIN 15445 | 15006 | 23,547 | 23549 | 36,618 | 42,211 | 131,105 { 132,657 | 164,993 | 189,114
fdanananedn 3,089 | 3774 | 4,709 | 4,710 | 6,103 | 7,035 | 14,567 | 13,266 | 13,749 15,760
i sumNAINdeyaALTEY aau.
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AL {3397 2519 2521 | 2524 | 2527 | 2530 | 2533 | 2536 | 2539 | 2540 |rndennsudnd
IFuevoym
il 2540
1 |awssong 3000 | 3,000 | 3858 | 4228 | 4,208 | 4,228 | 4,228 | 4,228 | 4,114 4,228
2 ARG o), 8,000 | 9,400 | 9,560 | 9,131 | 9,131 | 9,131 | 9,131 | 9,131 | 9,544 9,131
(u,'ﬁ"nm'm 4.4, 41rim)
3 |wewnas, wen3 (Uidm | 1,500 | 1,500 | 2,289 | 2,289 | 2,289 | 11,801 | 11,801 | 11,801 | 11,202 18,000
qmmunsmﬁwma A,
)
4 [dsougE 2,410 | 3,000 | 4,186 | 4,187 | 4,187 | 4,187 | 4,187 | 5347 | 5276 7,000
5 jomgd 8,000 | 5,952 9,550 | 9,515 | 9,554 | 9,591 | 9,591 | 9,732 12,000
6 [|tihultl 8,000 | 8,000 9,131 | 9,131 | 9,131 | 9,131 | 9,131 | 9,835 9,131
(u.ﬁ'wnﬂ WA, 371m)
7 |fmma 9,500 | 9,500 | 10,240 | 13,432 | 13,432 | 13,432 | 21,511 | 21,511 | 20,237 21,511
8  |fmnnums 8,000 | 7,616 | 12,160 | 11,890 | 11,890 | 11,890 | 11,890 | 11,890 | 12,061 11,890
9 anmiegaugd (ng) 8,000 | 7,606 | 10,672 | 11,764 | 11,764 | 11,764 | 11,764 | 11,764 | 11,856 11,764
10 {nnyaud 8,000 | 8000 | 9,535 | 9,606 | 9,765 | 9,765 | 9,765 | 11,990 | 12,306 11,990
11 |fangalny 7,000 | 7,467 | 8943 | 8,385 | 8,385 | 8,385 | 8,385 | 8,385 | 8,913 8,385
12 [viuzm 8,500 | 8,224 | 9,225 | 10,113 | 10,113 { 10,133 | 18,038 | 18,038 | 17,624 18,038
13 |dszsaugmamnsy 9,600 9,600 | 9,560 | 9,131 | 9,131 | 9,131 | 9,131 | 9,131 | 9,376 9,131
14 ‘lwmv‘v'uv“m 8,000 | 8000 | 8994 | 9301 | 9,635 | 9,635 | 9,635 | 9,636 | 9,897 9,635
15 |lnugmaunssn 12,000 | 12,000 12,030 | 12,030 | 12,030 { 12,030 | 12,030 | 12,618 14,447
16 |Funn 15453 | 15453 | 15,453 | 15,453 | 13,859 15,453
17 {57 1,3 (sus9) 7,000 | 7413 | 4,856 | 9,462 | 9,462 | 9,462
18 [njaFea 1,234 16,500 | 16,500 | 18,574 | 18,133 | 18,133 | 18,133 | 16,812 -
19 |n3alna 2,500 | 2,500 | 2,852 | 4,338 | 4,338 | 4,338
(tinumsing, 1 #)
20 |fawrnenn 4,000 | 3500 | 3,858 | 4,338 | 4,338 | 4,338
(\NeAsUR, 1A R)
21 |dszaiu 8,000 | 13,000 | 15,165 | 15,165 | 15,165 | 15,863 | 10,003
22 {gRamnIsNgnas 17,731 | 17,731 | 17,731 | 17,731 | 16,533 17,731
GFliidenena)
23 |uAnilgn (Uainan BuA 7,080 | 6,763 | 6763
)
24 |asnf (u.ﬁwmﬁmmﬂ? 11,951 | 22,970 | 22,970 | 22,467 22,970
111 )
MaIMsuanga 147,510 | 151,778 | 151,607 | 192,376 | 226,009 | 241,466 | 243,187 { 219,758 | 217,450 232,435
Adansanad 7,376 | 7,589 | 8,423 | 9,161 | 9,826 | 10,499 | 12,159 | 12,209 | 12,081 12,913
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Y] {9974 2519 | 2521 | 2504 | 2527 | 2530 | 2533 | 2536 | 2539 | 2540 |rndamnsndeila
ayeynlul 2540
1 e 3000 | 3500 | 6,477 | 6,838 | 6,838 | 6,838 | 6,838 | 6,838 | 6,965 6,838
2 aumsﬁnmawnaq’i 3,300 | 3300 | 3.858 | 4,051 | 4051 | 4,051 | 4,051 | 4,051 | 4.464 4,051
3 |fandeduvd 1500 | 1,500 | 2,995 | 3,029 | 3,029 | 3,029 | 6479 | 6,479 | 6,633 6,479
4 [wusddug 8,000 | 7,940 | 13,728 | 13,690 | 13,690 | 13,690 | 13,690 | 13,690 -
5 |mzTuman 6953 | 6,953 | 7,952 | 7.952 | 7,952 | 7,952 | 7,952 12,245 17,978
6 [szomq 1,500 | 2,200 | 2,560 | 2,560 | 2,560 | 2,556 | 2,556 | 2,556 | 2,801 2,560
7 |mefun 4,500 | 4500 | 6,020 | 5750 | 5750 | 5,750 -
(8 W3n)
8 |A3Tmn 2,500 | 2,500 | 3,360 | 3,360 | 3,360 -
9 |nasanssny 1,500 | 1,697 | 3,255 | 3,308 | 3,308 | 3,308 | 3,308 -
Mfens wamsan | 32,753 | 34,090 | 50,205 | 50,538 | 50,538 | 47,174 | 44,874 | 33,614 | 33,108 37,906
fndams wamade | 3639 | 3,788 | 5578 | 5615 | 5615 | 5897 | 6411 | 6,723 | 6622 7,581

vanawme: 1. Trammueslug) uas Trarueadin dragrunsednilniagay
2. lrsawlnesanadyy fhegmunsudalfinnawile
y a i
3. lewadsm dhegumeudnldiinianan

P sausanandeysfuves aau.

3. M5 1¥IUY915991U (Mill Utilization)

A : A :: v 9/ a a vy A4 v o o a & o

dlesnn Tssnmhmaifeuianua liawnsaldlumswaadumduq ldime msdaminghy (dan

& g 2 a 5 w dy o S &

ADDBY) mﬁmﬂsNmmummmﬂmmn IiNT’LWI’ﬁ'IUTi\WIU'IUmﬂﬂWﬂﬂZ'Ju’f)’r)ﬂ!m:‘,ﬂ'lﬂﬂa’Nuu AIUNUI
v a oA o &

xﬂums1:1]nﬁuﬂagmmwmmammﬂu TﬂUmW1$ﬂUNUQ‘1‘Nﬂ1ﬂﬂ$’J‘Hf’]’e]ﬂ%dlﬁﬂdllﬁ$ﬂ1ﬂq¢lﬂ1ﬂﬂiin

o ] o @ £y da .3 4? ;’5
"UU1Uﬂ’)ﬂﬂ1ﬂi’)ﬂli’ﬂuizﬂzﬂﬁﬁ r‘fluwa‘ln5mmaquuuazmmNmmﬂ‘uu Tumanainiu m‘umm‘lu

k4 ¥

waradszmunieluwaiicnsoyamzimnaateauimau lives ldn/asusinmsdgndes luiduiy

' v ¥
duq filgnlddazinnsinimaz Iiswlddng

F4 3
' A [

o & > & 4 1A 3/ 1 o
failumsdalssnuluiuilninienmsionazvnslssnueenlugiunlnig fdu Tsanwu
:‘ e oy ¥ ¥ v

[ Y a ‘3' = ¥ v 1Y o o dz 47 P '
nadedeannnummaildifatuilgndeslmia seulsenuanandan Matilssnundaluiuinlmi
= o Y - X o Y 4 g 39 ¥ Y
tianusuiludesmmaeduasulfinuasnsseun Tssamiunilgndes deuenanTsenuzitluglvanug

= Y as & da Yo S g4 o o A by = FY a :
mamniiaudNinilsitouldiulusdaniomsiamduge inuasnsnunigndeslugivesuinys

Hd

v g :.1' 2 VoA Y da A o q ¥ v ¥
ao13 15y msnlssanhaalndg SunTduilvnalng@usosy ildmamdeunlsenu

¥ Ao o v a 3 o =
Gl“HlﬁUQW@&]‘HQW‘N‘HMﬂ'ﬂllﬂ1ﬂﬂ"l°u1ﬂﬂ'ﬂm1lll1ﬂ Nﬂ‘ﬂﬁ"lllll'lﬂﬁﬂ 1145$U$‘Hﬁﬂ‘iSUZDﬁWWU'Saﬂ‘U'EJQIiQQWN

v
< Y

oy ' v 5 A4 a s 1 1 o A a < & o
haeludszmaInoaouthedu iefsudulutlsmaguisiddyfio usida uazeemaside Falaoialy

]

o - -
duf 1 nsdnndnulszdniniwnisudn



4 ¥ )
222 Faan 6 MeumsAnmdulrnunmanszssruduiieden

Y o v & vy & v . o w a
udrszuzimivdevves ssnuszidunsestis¥seminitaveamsidau (utilization) uazMAImsnin
[ = . o o v d' dd' ]
@UIAU (overcapacity) ¥011599u  Tasdwauiuitudesmasvealssamludszmaluszoznatinriuan

dszanaitlaz 119 Su n5eilaz 1t 4 Hewdy

drinsanuaiftivss o uifudesluszosndweslssnulumanng lugaedl 253536
2540/41 (@M3d 6) Meziuldhswnuiuiifudeondountaslauinadesluudaziineudhann
Tao$manSuiifudosludl 253839 uas 253040 Fuihidlftnondndeuinn) Mrdunndeanilieunth
viu () 253536 2536/37 uaz 2537/38) uAszanasethannhill 254041 FeiiUSinadentosniniading &
v ’i]num16154msN'Sﬂﬁ'uﬁuﬁ'a"lu'“lﬂiﬂnuxmhﬁ“?itﬁﬂ?i’uiuizu:ﬂﬁa mnduilymiidrsseguuiiunannu
woauarsuanihilymiiszuumsaruguiiiiog luansoud lud20@2109 (non self-correcting problem) W

fduilymininathosunsuduecid’

Paymifrdamsnanduiiu (Over-capacity) ¥oa I3 luiloginsemuldnn duaviidinsnaalu

! & : o e -~ 'ﬂ z T r Qs J Qo (-3 e
U 254041 FalsammnhmaiimdmsndaiiaadadisugnTsaaumity 537,889 dudesasiu  Mdins
a da A v ¥ ' Y o & ' A a ¥ d [y
naanTegiiannsofivdesidinnniy 65 Auduluszoznanlszinu 4 hou undSnuwanaadesinyla

]
-

o Vi =4 & ¥ Q’I o
qagavedInofifivs 58 Sududed] (Wil 253839 Fganduthmneluvasiudsznm 3 Sudy) luvush

e

’ ) ¥ ’
wanan lullnlidentos suludl 2540/41) v 42 dudu Ml Taenialdudr Yseamnhaanlioggnld

AN NFneN NN

uenIniidal lnsnudndmumite1dueygalivmumdamsndn uagaliddiuns Tl
2540/41 (Ranflufidemsnaadniszinm 80,570 Audouaeuluil 2540/41)° uanmﬂfi,%”gmmﬁwww
T5susgiomie 3 Tsandausulueyanaliumoimdaimssdnnnseuna 9,000 ausu dlu 54,000 dw/
U =’§aﬁ'ﬂuaqﬂgm‘ﬁymuﬂgﬂﬁmfh’f"lunﬁmmuﬁﬁ'«mswﬁmut’h ﬁﬁ'ﬂmiNﬁﬂi’)ﬂﬂlﬂdﬂﬂﬂ1ﬂﬂiim§1ﬂ’m
Qa1 664,000 AuBLADIU Feazdpemsdouudhiivia 8o Sududell’ lunsdifinnlsaulafivdoudios

Ylay 4 hou

CRLIR AN, °luiwﬂumsﬁnmt?mqmmnsmé’am1a:1f1mamw'ua»:ﬂmu"ﬁ5’01ﬁamsﬁmmﬂszmﬂ"lnu (2536, uaz
arfuudlulud) 2537) Tnandetlgmiduazeuemnmandlulgmiio Feuiu Tsadunmhinniuiiiudeundy
Tusedutlneunidl (2525126 84 253536) A iR qanluszesndurediela

S1lramsfinnues qums sedannn (usweuduil) idnnusmdes Tasideauyii luileyiiu wandadsyhid
Undvesnaniniy 50 Sy ez imaeemimansieivves Tnuniiy 7.2 Fuddereud dideenstifldnaninde
Wihing 65 S Tacldiimumseaiegelalfinuasnsinngadesiutinfu 1adevszdeagantt 1,000 um
wefu Fameldszuuuteiumaysz Tenfguh mimmdesluszdudvedu M &iseideranimanshy
Uszinaszdeagend 30 vim/dlaniy

NNMTYsTIIUNITVES 3 ﬂmﬂuTsmuﬁ?maﬁ?m’wﬁﬁamsNﬁnﬁnﬁﬁwaqqmﬁmﬂssﬂui‘]ﬁqﬁuﬁnzqqn'h 600,000
fudouanTu

4 - a ' a P
aithnlSunudsvhguisuasarivewwanandeslull 254041

TAsansidugAaMNITSBUUATTIANANTIL: GNNMITLEMILARABIANNITARBNIENT 2 11EII4E



Alrad M T2UBY UAT 4277000 HATNAUNIA 223

MINA 6 Snouuiivdeslunnazggmswin Swunsielssamluiaazmn

wiog : Ju
15397y 2535/36 [ 2536/37 ] 2537/38 | 2538/39 | 2539/40 L 2540/41 l (wdu
manile
1.8 ealu 54 53 84 101 84 60 73
2.8 120 120 131 107 113 62 109
3.qmsand 139 130 127 144 130 95 128
4 Inuandnwa] 126 - 105 173 139 89 126
5.0msAnN 124 112 . 136 155 118 100 124
6.MUNILNT? 119 96 126 151 116 85 116
7.971HAY 120 108 147 158 186 130 142
8.uATIN? 121 106 147 174 122 71 124
9.\numsing 129 118 167 179 142 99 139
10.Anolan - - 121 157 115 85 120
11.Inegades - - - - 110 95 103
e 60 37 - - - - 49
indEnAile 124 110 129 150 125 88 121
MANAN
12.gwesojd 99 105 154 130 131 84 117
13 A0ijf 107 105 166 125 123 78 117
14.9.48u. 127 107 143 152 145 100 129
158921437 121 107 156 185 145 99 136
1617007 85 83 128 114 109 78 100
17.9703 92 110 117 118 132 93 110
18.1hwlth 85 105 110 107 118 96 104
19.5insua 132 124 143 150 178 145 145
20 fmninemg 95 110 118 106 119 99 108
21. Inameyauji 88 101 114 105 126 96 105
22.meyauji 85 97 90 134 135 92 106
nngadas 85 112 118 75 - - 98
23 Ganglne 85 95 99 100 104 76 93
24 ¥Nem 95 106 115 101 128 85 105
25.Usz8ugm 84 99 109 93 107 76 95
26.‘1v1uw‘v'w 82 103 109 103 125 86 101
27 Inugmy 78 97 97 100 110 78 93
28. 530w 80 101 112 94 96 68 92
29 Fiiiduaema 130 107 135 137 137 96 124
szaqu* 78 61 - - - - 70
iAEnANAT 97 104 123 117 126 | 9 109
MARZIUDEN
30403 91 99 114 122 118 84 105
31.4um9 93 102 114 124 121 90 107
32.fanfaduvad 98 105 115 122 120 82 107
wunalug) 95 99 112 113 49 - 94
33.mriusan 97 96 109 129 128 122 114
34 308 111 112 111 128 124 97 114
Intgaanadny” 78 - - - - - 78
Gy 87 - - - - - 87
(eAEnARTIuBen 98 102 113 123 110 95 107
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39.70UuNY 96 114 140 164 157 169 140
40.ANHAIMR 121 134 152 174 173 137 149
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42.am309 101 116 104 137 180 162 133
43 7nERINg 143 130 187 192 180 114 158
44 e 116 134 175 188 179 128 153
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Introduction

This report

This report presents the results of simulations undertaken with the Global
Sweetener Markets (GSM) model designed to examine the impact of sugar
trade liberalisation in the United States and Western Europe. In particular,
the report examines the effect of the removal of, or modifications to, the
import tariff-quota system currently in place in these regions.

The remainder of chapter 1 sets out some feature of the modelling
framework used as well as the simulations to be undertaken. Chapter 2
examines the effects on the world sugar market of the United States and
Western Europe liberalising their import regime. Chapter 3 examines the
effect of modifications — through increase in the quota, or reductions in the
out-of-quota tariff rate — of the tariff-quota system.

The framework

Table 1.1 sets out the regions and commodities covered by the GSM model.

1.1 Regions and commodities in the GSM model

: . Blfaterally traded Nettraded  Non traded
Regions -7 commodities commodities: - .= commoditles.
Australia Malaysia . Rawsugar Nutritive sweeteners = Non centrifugal

e L :({rudimentary) sugar

Brazil Singapore - Mill white sugar Non nutritive

: sweeteners
Cuba india White sugar (fefined

2 from raw)

Thailand Mexico White sugar {from

‘beet)
Philippines North ‘Africa
Ukraine Southern Africa
us Middle East
Japan Other America
China FSU
Canada Eastern Europe
Korea Western Europe
Indonesia Rest of World

Source. GSM model

Valck
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INTRODUCTION

As the table shows, the model covers the major producers and consumers
of five sugar commodities and two non-sugar sweeteners. For most of the
sugar commodities, the model covers bilateral trade (the importer-exporter
trading pairs) as well as production and consumption. For the non-sugar
sweeteners, the model captures net trade only while non-centrifugal sugars
are treated as non-traded.

As well as production, consumption and trade, the model equations
capture the effect of a variety of trade and other policies. For example, the
domestic price of sugar in an importing country depends on the export
price from the exporting country, transport and handling margins and the
effect of various border measures in the importing country. Changes in
import protection therefore changes the price faced by domestic producers
and consumers. Other things equal, demand will subsequently increase
and be satisfied by imports as domestic production declines. The increase
in imports will change the pattern of international sugar trade and result in
increased prices to exporting countries.

The simulations

In this report, we undertake seven basic simulations
1. Free trade in the US and Europe. This is reported in chapter 2.

2. A ten per cent increase in the quota allocation in both the US and
Europe. This is reported in chapter 3. .

3. A fifty per cent increase in the quota allocation in both the US and
Europe. This is reported in chapter 3.

4. A fifty per cent reduction in the difference between the in and out of
quota tariff rates for the US and Europe. This is reported in chapter 3.

5. A one hundred per cent reduction in the difference between the in and
out of quota tariff rates for the US and Europe. This is reported in
chapter 3.

6. A 10 per cent reduction in the export subsidies provided by the US and
Western Europe. This is reported in chapter 4.

7. A 50 per cent reduction in the export subsidies provided by the US and
Western Europe. This is reported in chapter 4.

L
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Free trade in US and Western
Europe

Basic approach

The US and Western European restrictions on sugar trade have been
around for a long time. They have gradually evolved to their currently
complicated form. This means that any modelling of the effect of the
removal of the restrictions can only ever be approximate. It is only possible
to capture the key features of the policies, not all their details.

Our approach here is to focus on the tariff-quota aspect of the trade
restrictions — that is, we look specifically at the border trade measures in
place in these two regions. This in itself is a complex exercise requiring
assumptions about both magnitudes of the quota over time and the size of
the tariffs over time.

An important feature of any tariff-quota system is the size of the quota
relative to potential free trade imports. This essentially determines the full
tariff equivalent of the tariff-quota system. Thus the first step in our
analysis is to try to estimate a free trade sugar production and consumption
baseline — that is, to run the sugar model forward in time assuming that
the US and WE policies are not in place. The next step is to overlay the
current tariff-quota system on this free trade baseline. The subsequent
change in production, consumption, imports and so on is a measure of the
effect of the current tariff-quota system.

Chart 2.1 summarises the free trade per capita consumption in the US and
Western Europe that emerges from the free trade baseline. It shows that in
moving to free trade, per capita consumption increases to kind of level that
would be expected from broadly comparable consuming countries.

REDUCTIONS IN SUGAR PROTECTIONm
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FREE TRADE IN THE US AND WESTERN EUROPE

2.1 Increased consumption in the US and Western Europe

70

Liberalised

60

50

40

kg per person

Australia Brazil United States Western Europe

Data source: GSM model database and simulation

Magnitude of tariff equivalents

We can use the free trade baseline to estimate the tariff equivalents of the
tariff-quota system in the US and WE. This is summarised in table 2.2.

2.2 Tariff equivalents of the tariff-quota systems

1999 2002 2006 2009
Free trade imports (tonnes, rse)
Unites States 7,903,138 9,465,013 9,849,404 10,032,646
Western Europe 7,683,780 8,525,361 8,366,063 8,276,380
Import quota (tonnes, rse)
Unites States 1,164,000 1,187,396 1,211,263 1,223,376
Western Europe 1,807,614 1,843,947 1,881,010 1,899,820
Out of quota tariff equivalent (per cent)
Unites States 163 154 154 154
Western Europe 204 220 220 220
Tariff equivalent of quota-tariff system (per cent)
Unites States 140 135 135 136
Western Europe 161 165 163 162

Data source: GSM model database, GSM model simulations, and CIE estimates.

Magnitude of export subsidies

A feature of the tariff-quota system in the US and WE is that through the
allocation of quota to exporters, some of the protection ends up as a

REDUCTIONS IN SUGAR PROTECTION
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FREE TRADE IN THE US AND WESTERN EUROPE

subsidy to exporters. Chart 2.3 presents our estimates of this subsidy,
expressed as a proportion of total exports.

2.3 Raw and white export subsidies (per cent)?

 mRw
~ HEWwhite
m - @
Southern Other  Philippines  Restof  North Africa  Australia Brazil Thailand  Eastern
Africa America World Europe

2 Expressed as a percentage of total exports
Data source. GSM model database, CIE estimates.

Moving to free trade

Production, consumption and trade

Table 2.4 summarises the effect on production and consumption of moving
to free trade.

Liberalised trade leads to higher imports in the US (286 per cent above
what they would otherwise have been in 2009) and Western Europe (363
per cent higher). This is accompanied by a decline in production (-38 per
cent for the US and -15 per cent for Western Europe) and an increase in
consumption (44 per cent for the US and 18 per cent for Western Europe).

Increased trade leads to an increase exports for the major exporters — 11
per cent for Australia, 10 per cent for Brazil and 8 per cent for Thailand.
Production changes in these countries reflect this change in exports.

Increased exports by Southern Africa and Other America are modified by
the fact that these countries no longer receive the implicit export subsidy
from the US and Western Europe. -

REDUCTIONS IN SUGAR PROTECTION
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FREE TRADE IN THE US AND WESTERN EUROPE

2.4 Effect of moving to free trade (percentage change from baseline, 2009)

Production  Consumption Changes in exports

Australia 8.3 -84 Australia 11.04
Brazil 4.5 -2.8 Brazil 10.19
Cuba 4.5 0.0 Cuba 5.62
Thailand 5.2 2.1 Thailand 8.35
Philippines 22 2.1 Ukraine 38.86
Ukraine 13.4 -10.7 Southern Africa 6.97
Uus -38.0 437 Other America 18.50
Japan 1.7 -14.2

China 28 -1.2

Canada 314 -16.1

Korea na -14.8

Indonesia 35 -32

Malaysia 1.3 9.6 Changes in imports

Singapore na 5.7 us 285.9
India 34 -1.1 Japan -14.0
Mexico 6.1 53 China -29.0
North Africa 7.8 -3.1 Canada -3.8
Southern Africa 36 0.7 Korea -12.8
Middle East 1.1 -13 Malaysia 6.9
Other America 52 1.8 India -26.4
FSU 11.8 -8.6 North Africa -6.0
Eastern Europe 19.6 9.0 Middle East -1.4
Western Europe -14.8 18.4 FSU -16.1
Rest of World 34 -8.6 Westemn Europe 363.3

Data source. GSM model simulations.

Effect on world prices

Price changes The overall increase in demand for sugar leads to an increase in world
prices. In the case of raw sugar, the price increases by 20 per cent (relative
to what would otherwise have been the case) in 2009. For Thailand, the
Australia 20 increase in the raw export price is 20 per cent, while the increase in the mill

Brazil 27 white price is 6 per cent.
Thailand 20
Southern Africa -6
Other America -15

Raw
White

[o) 341

For the Philippines, Southern Africa and Other America, the export price
declines because of the loss of the subsidy from the US and Western
Europe.

Welfare effects

Table 2.5 shows the welfare effects of the move to free trade in the US and
Western Europe.

REDUCTIONS IN SUGAR PROTECTION Ci:
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FREE TRADE IN THE US AND WESTERN EUROPE

2.5 Welfare effects of moving to free trade

Region Gainin 2009  Present value of gain

$ million $ million
Australia 336 2,534
Brazil 451 3,925
Cuba 74 894
Thailand 251 2,350
Philippines . -36 -267
Ukraine 3 69
us 1,097 8,308
Japan -43 -415
China -63 -382
Canada -39 -346
Korea -39 -340
Indonesia -60 -187
Malaysia -47 -339
Singapore -20 -161
India -96 -319
Mexico 67 448
North Africa -108 -969
Southem Africa 22 -13
Middle East -209 -1,703
Other America ) -7 -325
FSU -156 -1,292
Eastern Europe 370 1171
Western Europe 1,118 ’ 9,363
Rest of World -11 -175
Total 2,856 22,434

Data source. GSM model simulations.

Three broad welfare effects have been incorporated here.

=  For countries removing protection (the US and WE in this case) there is
an efficiency welfare gain which comes about because consumers now
pay a lower price for sugar and because the resources that were
previously devoted to sugar production are released to be used
elsewhere in the economy. For the US and Western Europe, the value
of this welfare gain is around $1 billion a year.

= For countries that are not removing protection, there is a terms of trade
change as the value of their net imports (or net exports) of sugar
changes because the world price changes as a results of sugar trade
reforms. Net importers are made worse off, net exporters better off.
Thus, for example, Japan is $43 million worse off because of the
increase in the world price. Of course, if Japan were to liberalise its own
policies, it would be better off in total.

» Those countries initially receiving an export subsidy will effectively
suffer a terms of trade loss as this subsidy is removed. Depending on

REDUCTIONS IN SUGAR PROTECTION
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FREE TRADE IN THE US AND WESTERN EUROPE

the initial size of the subsidy, the effect of its removal may offset any
increase in the world price of sugar. The Philippines, North Africa and
Other America are all in this category.

As well as showing the change in welfare relative to the baseline in 2009,
table 2.5 also shows the present value of the cumulative gain in welfare
from 1999 to 2009. The increase in welfare takes place every year — relative
to baseline — so an indication of the total magnitude of the gain come from
summing the gain in each year and discounting future years to the present.

Note that in this simulation, we assume that the move to free trade takes
place immediately.
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Changing quota and out of quota
tariffs

Effect of the changes on tariff equivalents

Chart 3.1 summarises the way in which changes in quota, or out of quota
tariff, affect the overall tariff equivalent of the tariff regime. It does this by
setting the existing tariff equivalent to 100, and then showing the effect of
increasing the quota or decreasing the tariff. For example, in the United
States, a 10 per cent increase in the quota results in the index of the tariff
equivalent declining from 100 to 99. This is a very small change, and results
from the fact that the free trade imports are very large relative to the quota
allocation.

In contrast, a 10 per cent reduction in the out of quota tariff rate decreases
the index of the tariff equivalent from 100 to 90 — a considerably larger
change than in the case of the increase in the quota.

The effects are similar for Western Europe, except in this case increasing the
quota has a slightly larger effect on the tariff equivalent — this is because
free trade imports are slightly lower relative to the quota allowance.

The export subsidies will essentially move along with changes in the tariff
equivalent of the quota. Thus, as the tariff equivalent declines, so too will
the export subsidy received by exporters with quota allocation.

In the simulations below, the various changes in the tariff or quota are
phased in smoothly between 1999 and 2009. Thus, for example, the 10 per
cent increase in the quota is phased in at 2 per cent a year until the final
increase of 10 per cent (relative to the baseline) in 2009.
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3.1 Effect of quota and tariff changes on tariff equivalents

. 1

United States
Increasing quota Lowering tariff
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Data source. GSM model, CIE estimates.

10 per cent increase in quota

Production, consumption and trade

Chart 3.2 shows the effects on the world market of a 10 per cent increase in
the quota in the US and Western Europe. As noted above, a 10 per cent
increase in the quota barely changes the effective tariff rate, so the various
world market effects are all small. The increase in US and Western
European imports is less than one percent of the increase under free trade.
Similarly for US and Western Europe consumption.
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3.2 Market effects: 10 % increase in quota % change relative to baseline in 2009

Production  Consumption v Exports
Australia 0.05 -0.06 Australia 0.07
Brazil 0.02 -0.01 Brazil 0.04
Cuba 0.02 0.00 Cuba 0.03
Thailand 0.03 0.02 Thailand 0.05
Philippines 0.02 _ -0.01 Ukraine 0.15
Ukraine 0.05 -0.06 Southern Africa -0.92
us -0.29 0.25 Other America 0.05
Japan 0.05 -0.10
China 0.02 -0.06
Canada 0.14 -0.08
Korea na -0.14
Indonesia 0.02 -0.02
Malaysia 0.08 -0.05 Imports
Singapore na -0.04 us 1.85 -
India 0.02 0.01 Japan -0.18
Mexico 0.05 -0.03 China -0.25
North Africa 0.03 -0.03 Canada -0.18
Southern Africa -0.08 0.00 Korea -0.13
Middle East 0.06 -0.01 Malaysia 0.11
Other America 0.02 -0.01 India 013
FSU 0.06 -0.05 North Africa 0.27
Eastern Europe -0.02 0.01 Middle East -0.05
Western Europe -0.03 0.04 FSU -0.10
Rest of World -0.01 -0.04 Western Europe 1.55

World prices
Price changes

x 2

g
Australia 0.12
Brazil 0.05 0.03
Thailand 0.08 0.04
Southern Africa 0.14
Other America 0.21
Welfare effects

Data source: GSM model simulations.

The effects on world prices are also small. The raw export price increases
by less than one percent. For Thailand, the price increase is 0.08 per cent for
raw sugar, and 0.04 per cent for mill white sugar.

In this case, Southern Africa and Other America experience a slight
increase in their export price as the small loss of subsidy does not offset the
world price change.

Table 3.3 shows the welfare effects of the increase in the quota. Again these
are all small, especially when compared with the free trade scenario. The
total gains in 1999 are less than one percent of the total gains from free
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trade. Note that in this case, Southern Africa and Other America experience
a welfare gain in present value terms.

3.3 Welfare effects: 10 % increase in quota

Region Gain in 2009 Present value of gain

$ million $ million
Australia 1.9 6.8
Brazil 1.2 5.0
Cuba 0.5 20
Thaitand 13 5.1
Philippines -0.2 -0.7
Ukraine 0.1 0.5
us 0.1 0.2
Japan 0.3 1.1
China 0.5 -14
Canada 0.3 -1.0
Korea 0.2 0.8
Indonesia -0.5 -1.1
Malaysia -03 -1.0
Singapore 0.1 -0.5
India -0.9 2.1
Mexico 0.4 14
North Africa 0.3 -0.6
Southern Africa 0.5 39
Middle East -1.0 -38
Other America 1.9 45
FSU -0.1 -1.3
Eastern Europe 0.3 0.4
Western Europe 0.1 0.2
Rest of World 0.1 04
Total 3.1 14.2

Dala source: GSM model simulations.

50 per cent increase in quota

Production, consumption and trade

Table 3.4 shows the main market effects of a 50 per cent increase in the
quota. Again, these effects are small. The increase in US imports is around 3
per cent of the increase under free trade, while the increase for Western
Europe is around 2 per cent.
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3.4 Market effects: 50% increase in quota % change relative to baseline in 2009

Production  Consumption Exports
Australia 0.28 -0.29 Australia 0.37
Brazil 0.10 -0.08 Brazil 0.24
Cuba 0.12 0.00 Cuba 0.15
Thailand 0.16 -0.09 Thailand 0.26
Philippines 0.09 -0.07 Ukraine 0.76
Ukraine 0.25 -0.29 Southern Africa -A21
us -1.48 1.29 Other America 0.34
Japan 0.25 0.49
China 0.11 0.31
Canada 0.72 0.44
Korea na -0.70
Indonesia 0.1 0.1
Malaysia 0.40 0.25 Imports
Singapore na -0.20 us 9.44
India 0.10 -0.03 Japan -0.91
Mexico 0.25 -0.18 China -1.31
North Africa 0.17 0.13 Canada -0.88
Southern Africa -0.36 0.0 Korea -0.68
Middle East 0.31 -0.03 Malaysia -0.53
Other America 0.1 -0.05 India -0.69
FSU 0.29 0.26 North Africa -1.22
Eastern Europe -0.05 -0.05 Middle East 0.27
Westem Europe -0.20 0.28 FSU ' -0.52
Rest of World 0.02 -0.23 Westermn Europe 8.69

Data source. GSM model simulations.

World prices
Price changes In this simulation, the average world price of raw sugar increases by
around 1 per cent. For Thailand, the increase in the export price is 0.45 per
Q
é £ cent for raw sugar and 0.2 per cent for mill white sugar.
ES
Australia 0.65
Brazil 026016 Southern Africa and Other America still experience a net increase in their
Thailand 045021  export price, despite the loss in the export subsidy.

Southern Africa 0.77
Other America  0.99

Welfare effects

Chart 3.5 shows the welfare effects of the 50 per cent increase in the quota.
In this case, the total welfare effects are around 0.8 per cent of the free trade
effect.
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3.5 Welfare effects: 50% increase in quota

Region Gain in 2009 Present value of gain

$ milfion $ million
Australia 10.0 354
Brazil 6.9 26.2
Cuba 24 10.4
Thailand 6.9 25.8
Philippines 11 3.7
Ukraine 0.6 23
us 24 6.0
Japan -1.4 -5.6
China 2.4 -1.4
Canada -1.5 -5.4
Korea -1.1 -4.3
Indonesia 2.1 -5.4
Malaysia -1.6 5.4
Singapore -0.7 2.6
India -4.6 -10.5
Mexico 22 7.0
North Africa -0.6 -1.0
Southern Africa 5.4 219
Middle East -5.6 -20.6
Other America 9.2 229
FSU 0.8 -6.3
Eastern Europe -0.6 0.7
Western Europe 2.1 54
Rest of World 0.7 2.1
Total 241 94.5

Data source. GSM model simulations.

50 per cent reduction in tariff

Production, consumption and trade

Table 3.6 shows the market effects of a 50 per cent reduction in the
difference between the above-quota tariff and the in-quota tariff. In this
case, US imports increase by 81 per cent relative to the baseline (around 30
per cent of the free trade increase of 286 per cent). Western European
imports increase by around 13 per cent of the free trade increase.
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3.6 Market effects: 50% reduction in tariff % change relative to baseline in 2009

Production  Consumption Exports
Australia 1.87 -2.31 Australia 2.56
Brazil 0.84 -0.67 Brazil 2.02
Cuba 1.08 0.00 Cuba 137
Thailand 1.14 -0.73 Thailand 1.89
Philippines 0.58 -0.57 Ukraine 475
Ukraine 1.41 -2.15 Southern Africa -10.01
us -11.95 11.65 Other America 1.93
Japan 1.68 -3.87
China 0.73 -2.30
Canada 5.88 -3.81
Korea na -5.18
Indonesia 0.82 -0.89
Malaysia 293 -2.03 Imports
Singapore na -1.60 us 81.00
India 0.72 -0.30 Japan 6.95
Mexico 1.57 -1.35 China -10.18
North Africa 1.68 -1.12 Canada -6.01
Southern Africa 0.55 -0.09 Korea -5.21
Middle East 1.99 0.33 Malaysia -3.45
Other America 0.58 0.37 India -5.81
FSU 1.65 -1.89 North Africa -4.34
Eastem Europe 0.94 -1.13 Middle East -1.92
Westemn Europe -1.33 2.23 FSU. -3.44
Rest of World 0.52 243 Western Europe 46.20

Data source. GSM model simulations.

World prices
Price changes In this case the price increase is around 5 per cent — 5.5 per cent for
Australia, 3.3 per cent for Brazil and 3.7 per cent for Thailand. The mill
E g white price change is 1.3 per cent for Brazil and 1.6 per cent for Thailand.
Australia 55
Brazil 33 13 While Southern Africa still experiences a net price increase, Other America
Thailand 37 16 now has a net price decline. The loss of the export subsidy (occurring

Southern Africa 3.8

Other America  -3.3 because of the lowering of the above-quota tariff) has now offset the world

price increase.

Welfare effects

Table 3.7 shows the welfare effects of the 50 per cent reduction in the
above-quota tariff. Total welfare effects in 2009 are now 10 per cent of the
free trade effect. Other America now experiences a net welfare loss.
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3.7 Welfare effects: 50% reduction in tariff

Region Gain in 2009 Present value of gain

$ million $ million
Australia 853 270.6
Brazil 69.6 2214
Cuba 21.3 83.8
Thailand 54.2 186.8
Philippines -10.2 -34.8
Ukraine 1.7 6.4
us 149.3 344.1
Japan -13.0 -46.3
China -19.2 -55.9
Canada -12.6 -42.7
Korea -12.0 -40.0
Indonesia -18.9 -36.8
Malaysia -14.0 -43.0
Singapore -6.0 -20.3
India -31.2 -69.8
Mexico 135 416
North Africa 3.2 -8.6
Southern Africa 49.7 185.3
Middle East -52.5 -169.1
Other America -36.1 -123.5
FSU -28.5 -85.8
Eastern Europe 39.2 82.1
Western Europe 51.8 116.0
Rest of World 7.8 238
Total 286.2 785.4

Data source. GSM model simulations.

100 per cent reduction in tariff

Production, consumption and trade

Table 3.8 shows the main market effects of a 100 per cent reduction in the
difference between the above-quota tariff and the in-quota tariff.
Effectively, the US and Western Europe now only have a tariff system in
place. This simulation moves most of the way towards free trade. For
example, the increase in US imports is 80 per cent of the increase under free
trade.
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World prices
Price changes

: 2

e £
Australia 19
Brazil 21 5
Thailand 16 5
Southern Africa -1
Other America -13
Welfare effects

3.8 Market effects: 100% reduction in tariff % change relative to baseline in 2009

Production  Consumption Exports
Australia 51 -1.34 Australia 1.91
Brazil 34 -2.44 Brazil 153
Cuba 315 0.00 Cuba 3.99
Thailand 3.46 -2.37 Thailand 5.80
Philippines 1.56 -1.78 Ukraine 21.65
Ukraine 6.57 -8.14 Southern Africa 4.59
us -30.09 37.24 Other America 13.36
Japan 4.44 -11.21
China 2.01 -6.43
Canada 18.13 -12.49
Korea na -13.46
Indonesia 2.52 -2.92
Malaysia .n -1.09 Imports
Singapore na -4.90 us 235.66
India 2.48 -1.06 Japan -15.60
Mexico 414 -4.37 China -25.81
North Africa 5.44 -2.81 Canada -8.31
Southern Africa 2.58 -0.59 Korea -11.81
Middle East 547 -1.18 Malaysia -0.95
Other America 3.52 -1.67 India -20.72
FSU 6.69 -6.83 North Africa -5.03
Eastern Europe 10.00 -6.74 Middle East -5.172
Western Europe -1.17 13.21 FSuU -12.29
Rest of World 210 -8.04 Western Europe 232.35

Data source. GSM model simulations.

The magnitude of the price changes is similar to that under free trade —
around a 20 per cent increase in the world raw price, and a five per cent
increase in the mill white price to Brazil and Thailand.

Both Southern Africa and Other America now experience a net reduction in
their export price

Table 3.9 shows the welfare effects of the 100 per cent reduction in the
above-quota tariff. The pattern of results is similar to the free trade results
except that because of the phasing of the tariff reduction (compared with
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Implications

immediate free trade in the free trade simulation) Southern America still

gains in total over the period.

3.9 Welfare effects: 100% reduction in tariffs

Region Gain in 2009 Present value of gain

$ million $ million
Australia 2919 795.5
Brazil 365.8 923.8
Cuba 63.2 2174
Thailand 204.2 5721
Philippines -30.6 -89.5
Ukraine 4.6 17.5
us 866.5 1,796.1
Japan -37.2 -119.4
China -52.7 -140.7
Canada -336 -105.1
Korea -34.0 -105.4
Indonesia -52.8 -96.8
Malaysia -40.6 -114.1
Singapore -17.1 -52.0
India -85.4 -171.9
Mexico 41.7 114.6
North Africa -81.9 -154.2
Southern Africa 39.5 268.8
Middle East -187.9 -510.9
Other America -31.3 -217.9
FSU -129.5 -3233
Eastern Europe 297.4 669.6
Western Europe 594.4 1,160.1
Rest of World 2.2 15.0
Total 1,958.5 4,343.5

Data source. GSM model simuiations.

The clear implication of these results is that changes in the tariff are much
more effective in increasing world welfare than are equivalent percentage
changes in the quota. This is simply a results of how low the quota is
compared with potential free trade imports in both the US and Western
Europe.
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Reducing export subsidies

Another aspect of sugar policy in the US and Western Europe is the implicit
export subsidies provided by the overall regime. Comparing domestic with
export prices suggest that for Western Europe, the subsidy is around 50 per
cent. For the United States, the subsidy is similar, at 48 per cent.

In this chapter we report the effects of a 10 per cent (from 50 to 45 per cent
in the case of Western Europe and from 48 to 43 per cent in the case of the
US) reduction in export subsidies as well as a 50 per cent (from 50 to 25 per
cent in the case of Western Europe and from 48 to 24 per cent in the case of
the US) reduction in export subsidies.

10 per cent reduction in export subsidies

Production, consumption and trade

Table 4.1 shows the main market effects of the 10 per cent reduction in
export subsidies from the US and Western Europe. The results emerge
through the combination of two main effects. First, the reduction in
subsidies reduces exports by both the US and Western Europe, and
provides an opportunity for other exporters to services these markets. Thus
exports by Australia, Brazil and Thailand all increase by around 0.3 per
cent.

The second key effect is that the US and Western Europe substitute away
from imports towards domestic production. Thus while in each case
production declines and consumption increases, there is also a reduction in
imports. This is because an export subsidy acts as a tax on the consumption
of domestic production so removing the subsidy (while maintaining other
features of the sugar regime) tends to increase consumption of the
domestically produced product. An important implication of this is that
countries that formerly exported to the US and Western Europe now see a
reduction in their export demand and so their exports decline. This
explains the decline in exports for Southern Africa and Other America.
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World prices

Price changes

Raw

Australia 0.2

White

Brazil 04 04
Thailand 0.3 03

Southern Africa -0.2
Other America -0.2

Welfare effects

4.1 Market effects: 10% reduction in export subsidies %change relative to
baseline in 2009

Production  Consumption Exports
Australia 0.19 -0.22 Australia 0.27
Brazil 0.19 SINK] Brazil 0.26
Cuba 0.14 0.00 Cuba 0.17
Thailand 0.20 -0.08 Thailand 0.32
Philippines 0.05 -0.04 Ukraine 2.31
Ukraine 0.65 -0.48 Southern Africa -1.94
us -0.42 0.49 Other America -0.92
Japan 0.12 -0.27
China 0.13 -0.35
Canada 0.49 -0.28
Korea na -0.58
Indonesia 0.17 0.15
Malaysia 0.18 -0.13 Imports
Singapore na 0.17 us -4.09
India 021 -0.04 Japan -0.39
Mexico 0.32 -0.18 China -1.02
North Africa 0.37 -0.01 Canada -0.22
Southern Africa 0.24 -0.02 Korea 0.09
Middle East 0.55 -0.09 Malaysia 0.05
Other America 0.19 -0.03 India -1.30
FSU 0.79 -0.45 North Africa -0.37
Eastern Europe 0.68 -0.29 Middle East -0.47
Western Europe -0.64 238 FSU -0.90
Rest of World 0.18 -0.40 Western Europe -3.87

Data source: GSM model simulations

Australia, Brazil and Thailand all experience a small increase in their export
price. The greatest increase is for Brazil, because of its relative proximity to
some markets formerly target by Western Europe.

Southern Africa and Other America both experience a small decline in their
export price because of the reduction in import demand from the US and
Western Europe.

Table 4.2 summarises the welfare effects of the 10 per cent reduction in
export subsidies. Them main exporting nations all gain, although by
different amounts. The largest absolute gain is to Brazil, followed by
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Thailand and then Australia. Net importing nations lose by a small amount
because of the increase in the world price (and because they no longer get
to import subsidised sugar). The US and Western Europe also gain from an
allocative efficiency improvement.

4.2 Welfare effects: 10% reduction in export subsidies

Region Gain in 2009 Present value of gain

$ million $ million
Australia 4.1 13.8
Brazil 12.6 37.8
Cuba 23 10.1
Thailand 5.2 18.1
Philippines -1.0 2.8
Ukraine 15 12
us 0.4 0.8
Japan -1.0 -3.9
China 11 -3.8
Canada 0.9 -3.4
Korea -1.0 -3.7
Indonesia 0.9 13
Malaysia 0.8 2.9
Singapore 0.2 09
India 10.8 22.8
Mexico 34 9.9
North Africa 34 . 11.7
Southern Africa 23 -10.5
Middle East 211 67.0
Other America 2.7 -6.0
FSU -6.4 -24.6
Eastern Europe 0.0 0.3
Western Europe 26 6.3
Rest of World -1.6 -5.2
Total 494 1388

Dala source. GSM model simulations.

50 per cent reduction in export subsidies

Production, consumption and trade

Table 4.3 shows the market effects of the 50 per cent reduction in export
subsidies. The pattern of these effects is similar to the 10 per cent reduction
case, although the magnitude of effects is generally greater. Exports of the
major exporters increase by around one and a half per cent. Production in
the US and Western Europe declines, and as before their imports also
decline.

™
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4.3 Market effects: 50% reduction in export subsidies %change relative to
baseline in 2009

Production  Consumption Exports
Australia 1.01 -1.04 Australia 137
Brazil 0.93 -0.50 Brazil 1.59
Cuba 0.69 0.00 Cuba 0.86
Thailand 1.04 -0.40 Thailand 1.64
Philippines 0.27 0.21 Ukraine 11.25
Ukraine 3.14 -2.23 Southern Africa -6.60
us -1.10 1.26 Other America -1.34
Japan 0.68 -1.22
China 0.65 -1.68
Canada 2.43 -1.26
Korea na -2.70
Indonesia 0.87 0.73
Malaysia 0.94 -0.59 Imports
Singapore na -0.80 us -14.62
India 1.02 0.21 Japan -1.81
Mexico 1.63 -0.88 China -4.40
North Africa 1.86 -0.04 Canada -0.88
Southern Africa 1.31 -0.12 Korea 0.56
Middle East 2.82 -0.43 Malaysia 0.22
Other America 1.00 -0.20 India -6.29
FSU 3.80 -2.10 North Africa -1.16
Eastern Europe 3.37 -1.39 Middle East -2.36
Western Europe -3.32 12.74 FSU -4.22
Rest of World 0.9 -1.86 Western Europe -12.00

World prices
Price changes

: 2

& 5
Australia 1.4
Brazil 20 1.7
Thailand 15 1.4
Southern Africa -0.5
Other America  -1.0

Data source. GSM model simulations.

Changes in world prices are similar to the 10 per cent reduction case,
although correspondingly larger. Here the increase for Thailand of 1.5 per
cent is five times the magnitude of that for the 10 per cent reduction case.

The reductions in price for Southern Africa and Other America are
proportionately smaller than before — just over half the magnitude of the
other price changes.

»
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Welfare effects

Table 4.4 shows the welfare effects of the 50 per cent reduction in export
subsidies. The pattern is similar to the 10 per cent reduction case. It is
interesting to note that the total gain from this simulation is similar to the
gain from the 50 per cent reduction in tariff report in chapter 3. In this case,
however, the distribution of benefits is quite different. Wheras for the tariff
reduction some 70 per cent of the gains accrued to the US and Western
Europe, in this case, 70 per cent of the gains accrue to exporting nations.

4.4 Welfare effects: 50% reduction in export subsidies

Region Gain in 2009 Present value of gain

$ million $ million
Australia 223 740
Brazil 63.5 1921
Cuba 11.3 50.8
Thailand 21.0 93.6
Philippines 5.3 -14.7
Ukraine 7.1 34.6
us 5.6 1.1
Japan -5.1 -20.1
China -6.9 222
Canada -4.4 -17.2
Korea -5.3 -19.0
Indonesia -3.1 -5.7
Malaysia -4.5 -15.0
Singapore -1.8 -6.4
India 226 57.0
Mexico 17.2 49.6
North Africa 10.5 44.0
Southern Africa -0.9 -249
Middle East 78.3 2714
Other America -16.1 -37.8
FSU -41.0 -145.7
Eastern Europe 34 6.8
Western Europe 69.4 164.5
Rest of World -16 -25.5
Total 236.1 695.4

Data source. GSM model simulations.
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Abstract

Sugar: the taste test of APEC

Phil Atkins, David Pearce and Brent Borrell!

A third of all sugar production, consumption and trade takes place in the APEC
region. This region also contains countries which cause some of the biggest
distortions to world trade in sweeteners. Trade liberalisation scheduled under
APEC will greatly reduce these distortions, greatly changing the pattern of world
trade in sweeteners. Among APEC countries which tightly restrict trade, the
United States and Japan are scheduled to achieve free trade in sugar first, in 2010.
Liberalisation in these two countries is therefore of major interest to the
Queensland sugar industry and CSR Limited which markets that sugar as agent
for the Queensland Sugar Corporation. CSR (with CIE) has used its new global
sweetener markets model to analyse the impact of US and Japanese liberalisation in
detail. We have examined the impact on 24 regions, seven different classes of
sweeteners and 200 different sugar and sweetener trade flows. Here we report
summary results from that work.

1Phil Atkins is General Manager, Raw Sugar Marketing, CSR Limited, Australia,
David Pearce is Principal Policy Analyst and Brent Borrell is Chief Marketing
Economist with the Centre for International Economics, Canberra, Australia.
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Introduction

In 1994 leaders of APEC countries (box 1.1) met in Bogor, Indonesia and
declared a goal of free trade in the region by 2010 for developed countries
and 2020 for developing countries. In 1995 this commitment was restated
in Osaka. In 1996 APEC leaders meet again in the Philippines and
presented their action plans to achieve their free trade targets.

If ever there was a case for multilateral trade liberalisation, and if ever
there was a liberalisation from which APEC members stood to gain, it is
sugar. The APEC region accounts for around one-third of world
production, consumption and trade of sugar. The APEC sector of the world
sugar market is also notable for containing some of the largest government
distortions to trade.

But more than this, sugar is a microcosm of everything that is interesting
and challenging about APEC. While consumers within the region stand to
gain from liberalisation, some producers stand to lose, and there are other
producers from outside the region that stand to gain significantly. These
facts bring the politicalO challenge — while there are sound reasons for
liberalisation, there are large interests that are likely to be opposed to it. It
remains to be seen which set of interests will dominate the APEC process.

Box 1.1 APEC member countries

APEC

Industrial Nawly industrialised Developing

countries countries countries

Australia Chinese Taipei Brunei

Canada Hong Kong Chile

Japan Singapore China

New Zealand South Korea Indonesia

United States Malaysia
Mexico

Papua New Guinea
Philippines
Thailand
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! INTRODUCTION

This paper

With eight per cent of its agricultural exports being sugar and with 90 per
cent of this destined for the APEC region, Australia has an obvious interest
in progress toward freer sugar trade under APEC. Among APEC countries,
the United States and Japan tightly restrict sugar trade. As developed
countries they will be first to remove such restrictions and are scheduled to
do so by 2010. With its role in export marketing of Queensland sugar, CSR
Limited has a special interest in understanding what these APEC changes
will mean.

CSR has used its new global sweetener markets (GSM) model to analyse
the impact of US and Japanese liberalisation in detail. We have examined
the impact on 24 regions, seven different classes of sweeteners and 200
different sugar and sweetener trade flows. Here we report summary results
from that work.

The GSM model separately identifies 12 of the 18 APEC countries. These 12
countries account for between 94 and 99 per cent of APEC production,
consumption and trade in sugar.
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2 The context

Production, consumption and trade

Chart 2.1 summarises production, consumption and trade shares within
APEC.

Chart 2.1 Summary of key APEC sugar data 1995
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2 THE CONTEXT

Policies

United States

There are a range of interventions in sugar production, consumption and
trade in the APEC region. The most significant are in the United States and
Japan.

The United States imposes quantitative import and production controls
designed to increase domestic producer prices to a target level. These
policies have two broad effects. First, domestic prices are about 80 per cent
above world prices, discouraging sugar consumption.

Second, the system of quantitative import restrictions results in price
premiums to those exporting countries that have quotas into the United
States market. This essentially acts as an export subsidy to those countries.
The rate of this subsidy is significant in some cases (chart 2.2).

The Philippines, for example, receives an implicit export subsidy of around
44 per cent of the total value of their sugar exports. Other America has an
export subsidy of around 36 per cent.

If the United States removes its interventions, then these countries will lose
a significant export subsidy.

Chart 2.2 Export subsidies implicit in United States quotas 1995
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2 THE CONTEXT

Japan
Japan has a complicated system of target prices, subsidies and stabilisation
measures, combined with high import taxes, designed to protect processors
and growers. The result of these policies are that domestic prices are more
than double world prices leading to significant distortions in production
and trade.

Other APEC countries

Interventions in other APEC countries are generally smaller than those for
the United States and Japan and mostly take the form of taxes on trade and
subsidies to production.
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Broad effects

The effects of US and Japanese APEC
liberalisation

The GSM Model can be used to simulate the effects of trade liberalisation in
APEC countries.

Although the APEC liberalisation is not expected to be completed until
2020, developed countries have agreed to free trade by 2010. In the case of
sugar, largely this will involve liberalisation of the US and Japanese
markets by this date.

Here we use the GSM model to compare the world in 2010 without
liberalisation (the ‘base’) with what the world would look like with US and
Japanese APEC liberalisation. Thus, the analysis contains two sets of
projections — a projected baseline, assuming US and Japanese APEC
liberalisation does not take place, and a projection of the effects of US and
Japanese APEC liberalisation on top of the baseline. The results presented
below show the changes between these two projections.

Liberalisation results in lower prices to sugar consumers and producers in
the United States and Japan, higher prices to producers in many other
countries and increased sugar trade. World raw sugar trade increases by 14
per cent as a result of US and Japanese APEC liberalisation, but world
white sugar trade decreases by 1 per cent. Increased trade is driven by
sugar consumers sourcing sugar from the cheapest available producing
countries. In some cases, these countries are outside APEC.

The changes increase incomes of efficient sugar producers inside and
outside APEC, and greatly reduce the costs of sugar and sweeteners to
consumers in Japan and the United States. Refining of raw sugar increases
in both countries and their food processing sectors become more
competitive. Japan and the United States are the biggest winners from the
liberalisation. However, Australia, Thailand and Brazil also gain.
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3 THE EFFECTS OF US AND JAPANESE APEC LIBERALISATION

Chart 3.1 Percentage change in producer prices following US and Japanese liberalisation
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Effect on sugar price

Chart 3.1 shows the percentage change in producer prices as a result of US
and Japanese APEC liberalisation. It shows, for example, that raw sugar
prices for Thai and Australian producers would be 13 and 11 per cent
higher than otherwise.

Effects on production and consumption

Chart 3.2 shows how the pattern of consumption changes following
liberalisation. Consumption of sugar increases by over 25 per cent in
United States and Japan. Partly this is due to sugar substituting for other
less competitively priced sweeteners, but it is also due to increased usage
resulting partly from increased output from now more competitive food
processing sectors. Consumption declines in some countries because of the
increase in world prices.

Chart 3.3 shows the changes in producticn following liberalisation. There
are large production declines in Japan and the United States due to their
losses of protection. Production increases in most other countries in
response to higher world and producer prices. Despite increasing world
prices, production falls slightly in the Philippines due to the loss of their
preferential access to the United States market.
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3 THE EFFECTS OF US AND JAPANESE APEC LIBERALISATION

Chart 3.2 Changes in consumption following US and Japanese APEC liberalisation
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Chart 3.3 Changes in production following US and Japanese APEC liberalisation
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3 THE EFFECTS OF US AND JAPANESE APEC LIBERALISATION

Changes in exports and imports

Australia’s raw exports increase by 11 per cent following US and Japanese
APEC liberalisation. Chart 3.4 shows the changing composition of
Australia’s exports as a result of the liberalisation. The largest growth in
exports is to the US, although the biggest increase in share is to Japan.
Exports to other destinations decline, reflecting the large increase in
demand in the US and Japan.

Brazil significantly increases its exports to the United States and as a result
focuses more on raw sugar exports rather than mill white exports
(chart3.5).

Thailand, like Australia increases exports of raw sugar to Japan and the
United States (chart3.5), and like Brazil, focuses more on raw exports than
on white.

Chart 3.4 Australia’s raw exports by destination
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3 THE EFFECTS OF US AND JAPANESE APEC LIBERALISATION’

Chart 3.5 The pattern of exports also changes for Brazil and Thailand
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Chart 3.6 shows changes in imports for APEC countries. The United States
and Japan more than double their imports of sugar as a result of
liberalisation. Mostly, imports are of raw sugar. Nonetheless, both
countries expand their imports of white sugar considerably but from a low
base. The large increases in imports of raw sugar leads to substantial
increases in refining in both countries.

Chart 3.7 shows the changes in United States and Japanese raw sugar
import shares resulting from liberalisation. Brazil increases its dominance
of the United States market at the same time as a sharp decline in the share
of Other America. Cuba increases its share in the Japanese market, but
from a low base.
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Chart 3.6 Changes in imports for APEC member countries
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Chart 3.7 Changes in import shares United States and Japan

Data source: GSM model simulations.
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Benefits from APEC liberalisation

Among APEC members, Australian, Thai, Malaysian, Indonesian and
Chinese producers gain from increased sales and increased prices.
Australian producer revenue is projected to be 19 per cent higher as a
result of liberalisation than it would have been otherwise. This translates to
A$300 million a year in increased profits to the industry, accruing each
year following liberalisation. In Thailand, estimated producer revenue
increases by over 10 per cent. This is likely to result in increases in annual
profits similar to those estimated for Australia.

Among APEC consumers, the Japanese increase consumption of sugar by
37 per cent at prices 69 per cent lower than now, and the United States
increases consumption by 26 per cent at prices 28 per cent lower than now.
Savings to US consumers alone exceed $1.5 billion a year. The sugar
refining sectors in both the United States and Japan increase output by over
20 per cent. Costs in some sectors of the food processing industries in Japan
and the United States decline by up to six per cent.

Outside APEC, Brazilian producer revenue increases by over 9 per cent.

For Australia and Thailand, the United States and Japan are about equally
important in generating gains from liberalisation. For Brazil, US
liberalisation is considerably more important than Japanese liberalisation.
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4 APEC in context

The results show the efficient exporters, Australia, Brazil and Thailand to
be well placed to service the increased trade in sugar likely to arise due to
APEC.

APEC liberalisation will absorb increasing supplies from the big three

Policy changes in Australia, Brazil and Thailand in recent years have
greatly increased their international competitiveness as suppliers of sugar
to the world market. Chart 4.1 shows rates of growth of production in these
countries have far outstripped the world average since the policy changes
occurred. And this has occurred while prices have hovered around the
US11c/1b mark.

The competitiveness of all three countries is likely to continue to rise over
the period in which Japan and the United States liberalise their sugar trade.
Despite large increases in demand for sugar due to APEC liberalisation,
supplies of sugar will not be tight. Australia, Brazil and Thailand have the
potential to readily supply these markets, and to do so at low cost. And it is
for exactly this reason that there are gains from APEC trade liberalisation
and economic integration with other countries.

Chart 4.1 Policy changes have greatly increased the competitiveness of
Australia, Brazil and Thailand
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SOME VARIATIONS ON THE STORY

Sugar liberalisation is a good example of what APEC is designed to do

As Japan and the US switch sources of supply from high cost suppliers to
lower cost suppliers in other countries, the total cost of resources used to
meet sweetener demands declines. And it is exactly this objective which
APEC is designed to achieve. Shifting from high cost to low cost sweetener
suppliers causes regional rationalisation of resource use, which increases
income and helps underpin faster income growth for APEC.

Overall, Japanese and US liberalisations will cause the costs of sweetener
supplies to decline by around 10 per cent on average across APEC.
Reductions in resource costs of this magnitude do not normally. come
easily. They translate to real income growth in the region. These gains are
like the $100 bill on the sidewalk — worth grabbing when they come along.

APEC sugar liberalisation will help offset price pressures from Brazil

The model results presented measure the upward price pressures that US
and Japanese APEC liberalisation will cause. In reality, what happens to
prices will depend not only on APEC but on many other developments
affecting world trade.

A development capable of affecting price equally as much as APEC, is
further policy changes in Brazil. But unlike APEC, this development will
create downward pressures on price.

Brazil has a big economic incentive to switch sugarcane from ethanol to
sugar production, and has the capacity to double its sugar production by
doing so. To avoid depressing the world price, Brazil also faces incentives
to moderate the rate at which it switches over to sugar. Nonetheless, on
balance Brazil is likely to put downward pressure on prices over the next
10 to 15 years at least. APEC liberalisation is likely only to help offset such
pressures.

On this basis, we mainly see US and Japanese APEC liberalisation as
important simply to maintain prices at around present levels (US10c/Ib to
US12c¢/1b). We do not see a high price scenario under APEC. Despite
APEC, our results suggest that exporters will have to be competitive and
profitable producing sugar at around US10c/1b from now on.

APEC does not appear to be a price bonanza but represents a logical and
profitable next step to taking advantage, regionally, of the increasing
efficiency and lower cost supplies of sweeteners available in countries such
as our own (Australia) as well as in Brazil and Thailand. The United States
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and Japan face big economic incentives to take advantage of the
opportunity this represents. US and Japanese food processors and raw
sugar refiners in each country in particular, will be keen to take up such
opportunities to help increase their own competitiveness in APEC and in
the global economy more broadly.

Sugar liberalisation is likely to appeal to US and Japanese policy makers too

The United States and Japan stand to gain much from wider APEC
liberalisation. To progress APEC liberalisation they must show leadership.

Sugar is an area where both countries have archaic protectionist trade
barriers. In tariff equivalent terms, protection in both countries exceeds 80
per cent. Meanwhile average tariffs elsewhere in these economies are less
than 5 per cent. If Japan and the United States are to provide leadership
and to progress APEC, they know they must tackle their most protectionist
regimes first.

Moreover, policy makers in these countries know their regimes are under
strong pressures to be reformed from other sources — the WTO, other
regional trade agreements such as NAFTA, bilateral trade initiatives and
aid agencies such as the World Bank. They know it is only a matter of time
before they must be reformed. The US program in particular, if unreformed
will greatly limit any initiative the US might have at economic integration
in central and southern America — sugar surplus regions. A major and
logical basis for trade between the United States and southern America is
sugar. If sugar is excluded, much of the initial reasons to opening trade will
be thwarted. Furthermore, the costs of maintaining the US policy will rise
tremendously.

Because the sugar policies in both countries are under strong pressures to
be reformed anyway, policy makers in both countries know they must
liberalise them as early as possible under APEC. Only that way are they
likely to get recognition for providing leadership in APEC.

Policy makers also know that sugar is a taste test of APEC. If US and
Japanese sugar liberalisation does not work, what hope is there that APEC
will work?
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