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G-T

1-2 1987 2002 1000 -
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
70,022 | 71,580 | 72,972 | 72,238 | 72,852 | 76,461 | 79,123 | 83,166 | 89,070 | 96,779 | 102,881 | 107,121 | 109,261 | 112,201 | 117,655 | 116,827
55223 | 56,520 | 57,513 | 57,749 | 59,115 | 60,869 | 63,042 | 66,692 | 70,786 | 77,599 | 82,561 | 86,346 | 87,414 | 86,582 | 87,975 | 85,285
3899 | 4050 | 4259 | 4337 | 4355| 4595| 4926 | 5128| 5424| 5946 | 6495| 6813 | 7,761 | 10,256 | 12,548 | 14,838
10,609 10,842 10,727 9,555 10,961 10,651 11,010 11,304 11,949 12,451 12,661 12,440 12,695 13,557 13,349 13,005
U30g 291 167 473 598 422 348 145 43 911 784 1,164 1,522 1,391 1,806 3,783 3,698
72,641 | 72,843 | 73,793 | 69,702 | 70,032 | 69,441 | 70547 | 74,123 | 73,870 | 74,947 | 77,790 | 78,441 | 79958 | 78,239 | 76,272 | 81,118
17,400 | 18,658 | 19,497 | 20,051 | 21,050 | 21,264 | 22,576 | 23,595 | 24,866 | 25990 | 27,461 | 28,444 | 28,623 | 29980 | 26,282 | 27,639
32,777 | 32,565 | 32,953 | 28,537 | 26,701 | 25089 | 24,793 | 24,854 | 23,266 | 21,976 | 21,668 | 21,265 | 22,130 | 23,060 | 22,443 [ 23545
20,603 19,619 19,346 18,988 19,943 20,342 20,194 22,669 22,814 23,893 25,378 25,284 25,235 20,761 22,916 24,980
1,862 2,002 1,998 2,126 2,338 2,745 2,985 3,004 2,923 3,088 3,284 3,448 3,970 4,439 4,631 4,955
142,663 | 144,423 | 146,765 | 141,940 | 144,884 | 145,902 | 149,670 | 157,288 | 162,940 | 171,726 | 180,671 | 185,562 | 189,219 | 190,440 | 193,927 | 197,945
1-3 1987 2002 %
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
49.1% | 49.6% | 49.7% | 50.9% | 50.3% | 52.4% | 52.9% | 52.9% | 54.7% | 56.4% | 56.9% | 57.7% | 57.7% | 58.9% | 60.7% | 59.0%
38.7% | 39.1% | 39.2% | 40.7% | 40.8% | 41.7% | 42.1% | 42.4% | 43.4% | 45.2% | 45.7% | 46.5% | 46.2% | 45.5% | 45.4% | 43.1%
27% | 28% | 29% | 31% | 3.0% | 31%| 33%| 33% | 33%| 35%| 36%| 37%| 41% | 54% | 65% | 7.5%
74% | 75% | 73% | 67%| 7.6% | 73%| 7.4% | 72% | 73%| 73%| 70%| 67%| 67%| 7.1%| 6.9% | 6.6%
U,0, 02% | 01% | 03% | 04% | 03%| 02%| 01%| 00% | 06% | 05%| 06%| 08%| 07% | 09% ]| 2.0%| 1.9%
50.9% | 50.4% | 50.3% | 49.1% | 48.3% | 47.6% | 47.1% | 47.1% | 45.3% | 43.6% | 43.1% | 42.3% | 42.3% | 41.1% | 39.3% | 41.0%
12.2% | 12.9% | 13.3% | 14.1% | 145% | 14.6% | 15.1% | 15.0% | 15.3% | 15.1% | 15.2% | 15.3% | 15.1% | 15.7% | 13.6% | 14.0%
23.0% | 22.5% | 22.5% | 20.1% | 18.4% | 17.2% | 16.6% | 15.8% | 14.3% | 12.8% | 12.0% | 11.5% | 11.7% | 12.1% | 11.6% | 11.9%
14.4% | 13.6% | 13.2% | 13.4% | 13.8% | 13.9% | 13.5% | 14.4% | 14.0% | 13.9% | 14.0% | 13.6% | 13.3% | 10.9% | 11.8% | 12.6%
13% | 14% | 1.4% | 15% | 16% | 19% | 20% | 1.9% | 18% | 18% | 18% | 19% | 21% | 23% | 24% | 25%
100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

(

IEA Energy Balances of Non-OECD Countries 2003)
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LT

1-4 1987 2002 1000 -

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
128,170 | 129,370 | 131,280 | 127,596 | 130,205 | 131,843 | 135,474 | 142,688 | 147,698 | 155,282 | 164,776 | 168,437 | 170,482 | 171,954 | 172,188 | 177,396
9608 | 9535| 9,812 | 10,014 | 9536 | 9,771 | 10,072 | 11,135 | 10,795 | 10,819 | 12,549 | 13,156 | 13,667 | 14,290 | 13,544 | 12,864
118,562 | 119,835 | 121,468 | 117,582 | 120,668 | 122,073 | 125,403 | 13,554 | 136,903 | 144,464 | 152,226 | 155,281 | 156,816 | 157,664 | 58,644 | 164,533
12,712 | 12,289 | 12,547 | 12,042 | 12,550 | 12,360 | 12,480 | 13,323 | 12,833 | 13,842 | 15423 | 14,369 | 13,447 | 12,858 | 13,576 | 14,069
18,850 | 18,706 | 18,510 | 18,048 | 18,337 | 18,568 | 17,897 | 17,879 | 18,092 | 18,657 | 19,175 | 19,797 | 20,292 | 20,689 | 20,149 | 20,702
2373 | 2529 | 2715| 2936 | 2926| 3,079 | 3035| 3,160| 3451 | 3,689 | 4,023 | 4344| 4558 | 4968 | 4,781 | 4977
1584 | 1,794 | 1645| 1732| 1,790 | 1845| 2055| 2475| 2,653 | 2554 | 2762| 2961 | 3229| 3242| 3086| 3,199
6,387 | 6461 | 6532| 6027 | 6148| 6,074 | 6433 | 6652| 7,051| 7,288| 7528| 7309| 7536| 7,322| 7,729 8,048
30,754 | 31,125 | 32,755 | 32,964 | 34,473 | 34,550 | 35,946 | 37,757 | 41,335 | 44,783 | 46,883 | 48,852 | 47,949 | 47,385 | 47,802 | 48,460
26,306 | 26,817 | 28,905 | 29,276 | 30,751 | 30,878 | 32,012 | 34,025 | 37,250 | 40,295 | 42,530 | 44,124 | 43,412 | 42,767 | 42,946 | 43,727

680 711 730 633 619 642 652 512 545 505 427 451 451 511 561 563
2031 | 1,967 | 2078| 1967 | 2059 | 1,936 | 2044 | 2097 | 2436| 2,600| 2927 | 3207| 2990| 3182 | 3271| 3134
1,738 | 1,631 | 1042| 1089 | 1,044| 1094 | 1239| 1123| 1,105| 1,384 998 | 1,070 | 1,096 926 | 1,024 | 1,036
45797 | 46,838 | 46,674 | 43,523 | 44,444 | 45456 | 47,557 | 50,307 | 51,489 | 53,650 | 56,040 | 57,605 | 59,806 | 61,200 | 61,522 | 65,078
2,400 | 2326 | 2213| 2267| 2360| 1,956 | 1,999 | 2012| 2357 | 2,802 | 3155| 3303| 3,309| 3363| 3381 | 3225
12,996 | 14,243 | 14,875 | 12,225 | 12,643 | 12,595 | 13,522 | 14,087 | 13,962 | 13,706 | 14,223 | 13,905 | 13,910 | 15285 | 14,767 | 15,778

916 | 1,077 | 1,252 945 | 1,063| 1,125| 1,208| 1,060 972 | 1,244 | 1,005 949 | 1,005 | 1,182 932 | 1,135
1,328 | 1,383 | 1332| 1289| 10261 | 1339 | 1378| 1533| 1550 | 1670 | 1,703 | 1,799 | 1979 | 2312 | 2269 | 2,540
2937 | 3179 | 3202 | 3344 | 3521 | 3536 | 3717| 3669| 3895| 4080 | 3841 | 3932| 4053| 4365| 4001 | 4322
4327 | 4325| 47258 | 4234| 4241| 4340| 4302 | 4534| 4780| 5192 | 5934 | 5617| 6,164 | 6417 | 6357 | 6,364
9503 | 8752 | 7,977| 8346| 8426 | 9455| 9515| 10,940 | 11,276 | 11,737 | 12,364 | 13,674 | 14,523 | 12,514 | 14,419 | 15,761
1,190 | 1,198 | 1238 | 1212| 14172 | 1217 | 1187| 1125| 1,097 | 1125 1037 | 1,036 | 1,023 | 1124| 1,068 | 1,069
3,388 | 3573 | 3623 | 3612| 3815| 4358| 4584 | 4793| 4867 | 5099 | 5124| 5610| 5991 | 6206 | 6,161 6,590
2,780 | 2,679 | 2,748 | 2,331 | 2262 | 2274| 2473| 2528| 2521 | 2,711 | 2,883 | 2948 | 2,962 | 3,068 | 2,989 | 3,026
4033 | 4103| 3955| 3720| 3680 | 37361 | 3671 | 4029| 4213| 4285| 4772 | 4833 | 4888| 5363| 5179 | 5,269

104 93 91 311 0 141 0 0 0 0 393 45 0 0 0 0

IEA Energy Balances of Non-OECD Countries 2003)




1-5 1987 2002 %

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

7.5% 7.4% 7.5% 7.8% 7.3% 7.4% 7.4% 7.8% 7.3% 7.0% 7.6% 7.8% 8.0% 8.3% 7.9% 7.3%

9.9% 9.5% 9.6% 9.4% 9.6% 9.4% 9.2% 9.3% 8.7% 8.9% 9.4% 8.5% 7.9% 7.5% 7.9% 7.9%

14.7% 14.5% 14.1% 14.1% 14.1% 14.1% 13.2% 12.5% 12.2% 12.0% 11.6% 11.8% 11.9% 12.0% 11.7% 11.7%

1.9% 2.0% 2.1% 2.3% 2.2% 2.3% 2.2% 2.2% 2.3% 2.4% 2.4% 2.6% 2.7% 2.9% 2.8% 2.8%

1.2% 1.4% 1.3% 1.4% 1.4% 1.4% 1.5% 1.7% 1.8% 1.6% 1.7% 1.8% 1.9% 1.9% 1.8% 1.8%

5.0% 5.0% 5.0% 4.7% 4.7% 4.6% 4.7% 4.7% 4.8% 4.7% 4.6% 4.3% 4.4% 4.3% 4.5% 4.5%

24.0% 24.1% 25.0% 25.8% 26.5% 26.2% 26.5% 26.5% 28.0% 28.8% 28.5% 29.0% 28.1% 27.6% 27.8% 27.3%

35.7% 36.2% 35.6% 34.1% 34.1% 34.5% 35.1% 35.3% 34.9% 34.6% 34.0% 34.2% 35.1% 35.6% 35.7% 36.7%

0.1% 0.1% 0.1% 0.2% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

8T

( IEA Energy Balances of Non-OECD Countries 2003)
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1-6 2001
GDP GDP(PPP) TPES Co, TPES/ TPES/GDP | TPES/GDPPPP | CO,/TPES | CO,/
100 10 10 Mtoe TWh Mt-CO, toe toe/1000% toe/1000% t-CO,/toe t-CO,

World 6102.56 34399.76 42374.34 10029.10 14196.98 23683.25 1.64 0.29 0.24 2.36 3.88
OECD 1138.52 27880.92 24803.26 5332.81 8970.06 12511.02 4.68 0.19 0.22 2.35 10.99
289.09 526.97 1489.34 935.34 1110.66 2239.29 3.24 1.77 0.63 2.39 7.75

57.90 138.58 348.14 99.16 154.05 253.52 1.71 0.72 0.28 2.56 4.38

421.91 1605.23 2636.04 449.92 637.53 841.82 1.07 0.28 0.17 1.87 2.00

172.39 798.75 1140.30 185.08 309.18 311.87 1.07 0.23 0.16 1.69 1.81

127.21 5647.68 3125.88 520.73 1005.86 1132.31 4.09 0.09 0.17 2.17 8.90

( IEA Key World Energy Statistics 2003 GDP 1995 PPP )
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19.8% 9.4%
22.2%

1953

Agencia Nacional do Petroleo:ANP

1990 8.4

7.5% 21%
1999

3200km
10

26.9%
17.3% 9.2%
1995
97
400
200
2006 100%
5%
2010
Gasbhol
2000
2,830
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270 432km Transportadora de Gas del Mercosur

Urucu to Porto Velho

2003 1

Gasoducto Cruz del Sur
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1-7

Petrobras  HP http://www.gasenergia.com.br/portal/ing/areanegocios/gastransporte.jsp
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1-7 1996 2000
1996 1997 1998 1999 2000
1000ha 4830.5 4881.6 5050.0 4960.1 4844.0
317.1 331.6 345.2 337.1 317.6
t/ha 65.6 67.9 68.4 68.0 65.6
50 60% 40 50%
2003 12
1-8
W FE 4 AF 1990 1995 1996 1997 1998 1999 2000 2001
SR EEREE (TR
&R -dLEE 52235 47413 56206 S4282( 45141 43,017 | 50523 36,823
R -ch iR 170,195 | 203944 | 231604 | 240692 | 260828 263,949 ] 207.069 | 244220
StHZovyof | 131815 151,717 170424 | 181,511 | 199521 | 194,234 | 148226 | 176574
=1 2eza29 | 251358 | 287810 303,974 | 214969 | 306.966 [ 257592 | 281042
IR/—ILEREE(FKL
EER- =T 1,807 1,734 ? 266 2145 1.631 1,368 1,529 1,042
Eofi-cp i 9,708 10,849 12,114 13,263 12,281 11,634 9,064 10,161
St 1.767 8,121 8971 9.493 9072 8487 6.439 7119
=1 11,515 12,583 14,380 15,408 13,912 13,002 10,593 11,203
kTR —IL | 287 2,899 4601 5,684 5662 B,137 5,621 6,287
HhkTa/—IL 10,229 9,584 9,779 0,724 8.250 6.870 4,972 4916
HEEESE (TR
& -dLEE 2,857 3,338 3,185 3,526 2,782 2487 3613 2,469
Eofi-p il 4,509 8315 10,478 11,384 15,180 16,900 12,632 15,950
St A 3471 7,244 7,830 8,735 11,806 13,001 9671 12,328
Tt 1.365 12,653 13,663 14,911 17,962 19,387 16,245 18,420
(1) _\-:.-.-'.,'_:;|-_|='l._-_" h H~ -:;_;|-_ I H |
(HFF) UNICA (4 %07 o ibEE & & 3505
51% 64%
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2001
3139 1190
38%
1999 2

1970 1980

1980
90%

1970

] d (] |

400000
300000
=
& 200000

100000 |
0 |
1971 1973 1980 1985 1990 1995 1999 2000 2001

1-8 1971 2001
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1-9 1971 2001
1971 1973 1980 1985 1990 1995 1999 2000 2001
15.0% | 9.4% 6.2% 4.6% 4.6% 4.9% 8.7% 8.4% 11.1%
0.0% 0.0% 0.0% 1.7% 1.0% 0.9% 1.2% 1.7% 4.4%
83.7% |89.4% |925% |92.1% |92.8% |92.1% |87.5% |87.3% |81.7%
1.3% 1.2% 1.3% 1.6% 1.6% 2.0% 2.6% 2.6% 2.9%
Energy Statistics of Non-OECD Countries (2003)
1993 8631
ESCELSA
1990
90% 2001 81%
IPP
1997 2003 4
R$60/MWh R$90/MWh
55 57

42003 10 1

John Snow Brazil
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““PROINFA(PROGRAMA DE INCENTIVO AS FONTES
ALTERNATIVAS DE ENERGIA ELETRICA)>”

5

UNIDO ““CDM Investment Guide for Brazil 2003.3”

2015
12%
100%
80% a
! O
40% [ ]
20% B
0% — o
=
o
(2]
(2]
—
1-9 2015
1-10 2015 GW
1995
2.0% 1.5% 1.5% 1.4% 0.0%
1.4% 2.0% 2.0% 5.3% 13.4%
4.7% 3.4% 1.8% 1.7% 0.0%
0.0% 12.5% 12.4% 0.8% 0.0%
90.7% 77.8% 77.8% 88.2% 82.4%
1.3% 2.8% 2.8% 2.6% 2.7%
0.0% 0.0% 1.7% 0.0% 1.5%
> Dr. José Roberto Moreira (Negawatt )
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1-9 1971 2001
1-11 1971 2001
100 t-CO,
1971 | 1975 | 1980 | 1985 | 1990 | 1992 | 1997 | 1998 | 1999 | 2000 | 2001
90.9 | 136.6 | 178.1 | 166.9 | 193.2 | 204.6 | 277.1 | 284.7 | 294.3 | 303.5 | 311.9

1994

IEA CO, Emissions from Fuel Combustion, 2003

1.3%

1997

3
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250,000
~, 200,000 E3
'®) )
iJ 150,000 0
S 100000 | il
— [ |
50,000 [ Fe
0 O
1990 1991 1992 1993 1994 |H
1-10 (1990 1994)
( IEA CO, Emissions from Fuel Combustion Highlight 2003)
1-12 (1990 1994)
1,000 -CO,
1990 1991 1992 1993 1994 90-'94
%
22,914 22,704 24,886 25,119 25,602 11.0 12
5,482 5,438 5,423 5,614 6,204 2.7 13
13,750 14,122 14,633 15,168 15,176 6.6 10
2,046 1,899 1,952 1,526 1,557 0.7 -24
502 520 499 878 1,962 0.9 291
9,998 10,425 10,729 11,854 12,516 5.4 25
82,020 86,052 86,760 89,989 94,324 41.0 15
5,818 6,089 5,728 6,047 6,204 2.7 6.6
71,150 75,052 75,923 78,338 83,302 36.0 17
1,614 1,611 1,657 1,682 1,260 0.5 -22
3,437 3,300 3,452 3,922 3,558 1.5 3.5
61,260 67,412 68,289 71,587 74,066 32.0 21
5,628 6,384 4,999 5,011 4,940 2.1 -12
28,536 33,343 33,925 36,055 37,606 16.0 32
208 155 246 264 281 0.1 35
2,405 2,384 2,637 2,791 3,215 1.4 34
3,085 3,194 3,213 4,092 3,860 1.7 25
8,552 8,733 8,990 8,504 9,038 3.9 5.7
3,201 3,214 3,514 3,594 3,615 1.6 13
1,599 1,523 1,497 1,583 1,332 0.6 -17
2,445 2,710 3,098 2,885 2,936 1.3 20
1,680 1,775 2,220 2,465 2,501 1.1 49
3,921 3,997 3,950 4,344 4,741 2.0 21
197,972 | 208,573 | 213,170 | 221,734 | 231,408 | 100 17
( IEA CO, Emissions from Fuel Combustion Highlight 2003)
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41%
36% 32%
7% 1%

1992 6 4 1994 2 28
1998 4 29 2002 8 23

Climate Change Program
Ministério de Ciéncia e Tecnologia: MCT

National Communications

1996
GEF Global Environmental Facility
““U.S. Country Studies Program~~
Centro Clima °
2000 Human Settlement Environmental Quality Secretary
MMA/SQA UFRJ Instituto Alberto Luiz

Coimbra- Coordennacao de Propgramas de Pos-Graduacao e Pesquisa em Engenharia
(Alberto Luiz Coimbra Institute for Research and Postgraduate Studies of Engineering)
Centro Clima

USP

¢ http://www.mct.gov.br/clima
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The Brazilian Forum on Climate Change FOrum

Brasileiro de Mudancas Climéticas

NGO

CDM
CDM

Interministerial Commission on Global Climate Change

[ Ministry of Science and Technology: MCT ]

Ve

-

Ministry of Environment, Water: MMA

~

~

[ Ministry of External Relations

J

[ Ministry of Mines and Energy }

CDM

CDM
! No Objection Letter
9 11

72003 10 1

11
CDM

““Good condition®”
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2003

CDM

(a)
(b)
(c)
(d)
(e)
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CDM

1999
3 1.2
0.8 0.6 0.2
28
49.5
7.3
20kgf/cm?
60% 40
1 12kWh
2.5 kgf/cm?
PROINFA
2002 1 159 992MW
8 1.4
4 25.5MW 3 14.4MW
1989

43.2



3,852MW

600MW

60

UNICA

2001
3.4
11

CDM

ANEEL

132MW

2001

2003



Potencial total instalado (WW)
por sulrbacia hidrografica. -
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2-1 GWh
Sao Paulo 851 110 2.244 135 368 140 643
Alagoas 173 0 369 27 38 35 100
Pernambuco 102 0 203 37 10 44 91
Parana 95 0 283 55 133 102 290
Mato 61 6 125 20 11 28 59
Goias 50 5 109 16 107 21 144
Minas 50 5 162 9 41 2 52
Mato Grosso do Sul 37 0 95 21 18 33 72
Rio de Janeiro 30 0 60 0 19 15 34
Paraiba 26 0 52 18 10 28
Rio Grande do Norte 16 0 29 3 3 6
Espirito Santo 13 0 39 0 10 10
Bahia 13 0 33 7 2 18
Sergipe 7 0 21 0 3 17 20
Piaui 6 7 3 0 0 0 0
Maranhao 5 0 12 0 0 15 15
Para 3 0 7 0 0 0
Amazonas 1 0 3 0 0 0
Ceara 1 0 2 0 0 0
Total 1,541 133 3.851 348 773 461 1.582
ANEEL, 2002, Altas de Energia Eletrica de Brasil
ANEEL
3,851MW
UNICA
UNICA
UNICA 21kgf/cm? 300
1 530kg
1 12kWh
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80kgf/cm? 480

340kg
1 120kWh
315TWh 10
4,500
Copersucar
32MW
280kg
16,000MW 2002

280kg 390kg

12kWh/t

32.4TWh 2002

7,700MW

250kWh
72.5TWh
1/4

40

1999



2-2

kWh/t US$/kW MW MW
2001 2005 2010 2001 2005 2010
10-20 -| 1,040 | 1,127 1,214| 1,493 | 1,618 | 1,742
14-44 222-667 | 3,121 | 3,381 | 3,641 | 4,480 | 4,853 | 5,227
CEST 80-100 | 1,450-1,650 | 5964 | 6,461 | 6,958 | 9,951 | 10,780 | 11,610
200 950-1,150 | 12,344 | 13,373 | 14,402 | 18,264 | 19,786 | 21,309
Tolmasquim & Neto 2002
150 5,000
600GWh 1
CDM
1 Cco2

CO;
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CDM

2004 3 CDM 4
UNDP
GLO/99/H06 Project, “Engaging the Private Sector in Clean Development
Mechanism (CDM) Activities" PDD
4



3-1 CDM
Vale do Rosario Vale do Rosario Catanduva Haidergarh TA Sugars A
Orlanda Catanduva Sertdozinho
Aliranha
3 4 CDM 4 A
1 1990-94 66kgf/cm? 200t/h 87kgf/cm? 110t/h B
2 1995-97 2 12MW 480 515 9.7MW 16.1MW
3 2001-03 15MW 4AMW 25MW 20MW 2.1 A 20MW
119,700MWh 14MW 16.1MW 8MW 2MW
4 2003 6 25MW =<2 4AMW 95% 26,334MWh 200 18MW 3.7 10MW
=<2 65bar 57,500MWh 120 20MW 68.54GWh/
3 15Mw 4 43MW 104.68GWh 12.65 B 25MW
2003 340GWh/yr 222GWh 10 1,034GWh 14AMW 10.2GWh/
90,820t 1,400
4,200 1,762 3,053 3,100
A B
1,650 12,848 | 1,747 | 17,759
619 16,012 393 | 13,241
250 28,860 | 2,140 | 31,000
139
117
3 BNDES 650 273
3 860 210
4
Valle do Rosario VRBC CDM Grupo Virgolino de Oliveira, Catanduva | Balrampur Chini Mills Thiru Arooran Sugars Ltd.
Sugarcane Mill
Ecoenergy Brasil Ecoinvest Winrock International / World Bank PCF Climate Change Network /
Vibhava Consultoria Empresarial
IEA IEA Combined Margin Build Margin Decennial
0.644t-CO,/MWh Expansion Plan 2003-2012
Combined Margin Operating Margin, Build Margin, 10
- 50% Modified Combined 0.47
0.644t-CO,/MWh 409kg-CO,/MWh Margin; MCM? t-CO,/MWh
First Approach 0.604 t-CO,/MWh
2009 Operating Margin
92.4% 0.353 t-CO,/MWh
0.91t-CO,/MWh
Second Approach
2001 6 9 25 2003 25 2003 11 20 2002 12 2004 12 2003 1 18
15
7 2001 6 9 2004 5 1 10 2003 11 7 10 2003 7 1 2004 7 7
10
89% 450
15% ROE 18%
89% 32
231 301
BNDES 1,350MW /KWh
100MW 2.21 /KWh
4 t-CO, CER 32kgf/cm?
2 OECD/IEA Combined Margin Operating Margin  Build Margin MCM Operating Margin  Combined Margin ex-ante
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Vale do Rosario Vale do Rosario Catanduva Haidergarh TA Sugars A
1 2%
22%
2003 8
7 86 kgf/cm? 1
1 3MW
CER 5 t-CO,
1
2001 2003 2001 2003 CO, CO, 237MWh CO,
0.644t-CO,/MWh 0.604t-CO,/MWh 0.402t-CO,/MWh 0.91t-CO,/MWh 0.79 0.353t-CO,/MWh
10 1,050GWh 0.72t-CO,/kWh USA 68.54GWh/
2004 222GWh 2004 222GWh 57.46GWh 17 20 t-CO, USFR  10.2GWh/
0.644t-CO,/MWh 0.604t-CO,/MWh 1,950t-CO,/yr 7
23,092t-CO,/yr 32 USA 24,195t-CO,/yr
142,891 t-CO;, 134.016  t-CO;, 65 t-CO; USFR  3,601t-CO,lyr 27,795
6.5 t-CO,lyr
936,289t-CO,/yr t-CO,
10 688 t-CO,
8.1
5 40
3 >=1,940
2
1
CO2
Municipal Law number
100ha 3426, November 10, 1999
8.3 75% State Law number 997, May 13,
1976 State Decree number 8468,
IMW September 8, 1986
25MW CONAMA Resolution number 1,
3,20 Law number 9427/96 Decree
number 2655/98 Law number
9605/98
3 4 30 2002 8 2 9 1
CERU-PT NGO NGO
2002 9 8 2003 3 19 21
2003 6
40%
UNDP UNCTAD
50% UNIDO Bioenergia CCN web
1 4 4
DOE TUV TUV
B A CERU-PT B PCF UNDP
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-1 Vale do Rosario

Hotimsky

Combined Margin
0.644kg-COykWh
PDD ex-ante

Second Approach

Second Approach

Combined Margin

First Approach Combined Margin

First Approach

Conservative

Anke Herold Ralph
Harthan
Oko-Institut

2
Combined Margin
Combined Margin
OECD/IEA
50%
CER

First Approach

Combined Margin

OECD/IEA

Second Approach

Axel Michaelowa
Hamburg
Institute of
International
Economics

Operating Margin

Operating Margin

IEA
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Second Approach

para 48 PDD

CDM M&P
Second Approach

A-3

Pedro Maldonado

Combined Margin

IRR

Combined Margin

Dian Phylipsen

Combined Margin

Combined Margin

Second Approach
2015

PDD

Combined Margin
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EB 2
Second Approach
Combined Margin
Combined Margin
-2 Vale do Rosario
EB =<3

PDD

Combined Margin

Build Margin
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Catanduva

Francis Yamba
IRR
IPCC
Steve Thorne Build Margin Operating Margin
IRR
IRR
EB PDD
25MW
MW
Build Margin
Operating Margin
0.24
0.6kg-CO2/kWh 0.409kg-CO2/kWh
PDD
conservative
IRR
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Haidergarh

N Yuvaraj Dinesh
Babu

Tata Energy
Research
Institute

Electricity Act 2003
RPS

RPS

Cco2

Ben Pearson
CDM Watch

2002

12
CDM

PDD

Deepak Mawandia
Carbon Watch

Operating Margin

Build Margin

Combined Margin

Shrikant Saraf
Maharashtra
Energy
Development
Agency (MEDA)

Lambert
Schneider
Oko-Institut

PDD

COo2

LUCF
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Juerg Fuessler

CDM
CER CER
Dian Phylipsen
>
> BMCL 19MW
2003 3
» BMCL
IRR18% — 25% HP
Build Margin
Cco2

Cco2
PDD

EB

Modified Combined Margin
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-1 TA Sugars

Ben Atkinson

John Thomas

PDD

Lambert
Schneider
Oko Institute

NMO0028

PDD

-2 TA Sugars

Amit Kumar Das

PDD
600

It

Lambert
Schneider
Oko Institute

NPV
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CDM

90

0.1t-CO2/MWh

Operational Margin

Operational Margin OM

2002
68,928MW 278,656GWh
46.1
32.5%
80.7
2
3
11 5
55 79

3-11

1/4



Build Margin

Build Margin BM

10
1
1/3
3-2
2002/10/31 2012/12/31
Low-A | Low-B | Ref-A | Ref-B | High-A | High-B
68,928 | 84,528 | 84,262 | 90,022 | 98,419 | 98,142 | 98,602 | 15,334 | 29,674
9,980 | 16,772 | 11,877 (17,072 | 17,872 | 22,072 | 28,422 | 1,897 | 18,442
2,178 2,178 | 2,178 | 2,178 | 2,178 | 2,178 | 2,178 0 0
1,091 7,599 | 1554| 8,201 | 1,554 | 8,500 | 1,554 463 | 7,409
ANEEL Plan Decenal 2002
4
60
2007
15

3-12




3-3 GWh
1987 192,275 0 3,553 34 2,441 3,169 973 | 182,105
1988 203,781 5 2,695 25 2,319 2,582 608 | 195,547
1989 210,775 215 3,769 7 1,950 1,900 1,830 | 201,104
1990 210,913 12 2,711 0 1,511 848 2,237 | 203,594
1991 221,934 4 3,323 0 1,543 1,013 1,442 | 214,609
1992 228,711 3 3,122 0 1,945 1,299 1,759 | 220,583
1993 237,938 0 2,897 0 1,760 1,144 442 | 231,695
1994 245,875 0 3,105 0 1,847 1,401 55| 239,467
1995 260,678 0 3,668 0 2,698 1,337 2,519 | 250,456
1996 273,300 2 4,052 0 2,403 2,971 2,427 | 261,445
1997 288,845 74 5,264 0 3,246 2,506 3,169 | 274,586
1998 301,165 155 4,630 0 4,156 2,601 3,265 | 286,358
1999 310,681 452 7,171 0 5,937 5,827 3,977 | 287,317
2000 323,899 1,571 7,448 0 4,084 6,187 6,046 | 298,563
2001 301,318 6,942 7,352 0 4,010 6,070 14,279 | 262,665
2002 315,309 9,786 5,062 0 4,286 3,682 13,837 | 278,656
3.4% 71.8% 2.4% | -100.0% 3.8% 1.0% 19.4% 0.0%
MME Brazilian Energy Balance, 2003
3-4 GWh
1987 11,056 3,495 1,928 0 811 2,357 762
1988 11,171 3,546 1,878 0 691 2,419 819
1989 10,963 3,586 1,784 0 782 2,562 780
1990 11,907 3,114 1,864 314 1,103 2,893 868
1991 12,432 3,173 1,946 369 1,149 2,942 844
1992 13,020 2,760 2,066 387 1,798 2,695 1,672
1993 14,035 3,370 2,017 388 1,679 2,891 1,801
1994 14,166 3,238 2,314 479 2,166 2,530 1,636
1995 14,923 3,449 2,574 560 2,195 2,785 1,711
1996 17,944 4,324 3,593 973 2,273 3,269 1,784
1997 19,135 4,386 3,880 1,107 2,509 3,240 2,021
1998 20,583 5111 3,982 1,171 2,526 3,666 1,914
1999 24,035 5,683 4,287 2,203 2,947 4,204 2,189
2000 25,010 5,840 3,653 2,497 3,006 3,897 2,423
2001 27,191 5,211 4,655 3,014 3,111 4,653 2,379
2002 29,335 6,288 5,360 3,358 3,515 3,975 2,408
6.7% 4.0% 7.1% 21.8% 10.3% 3.5% 8.0%

MME Brazilian Energy Balance, 2003
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3-5 GWh

1987 203,331 | 185,600 0 3,688 7,967 1,928 4,148
1988 214,952 | 199,093 5 2,827 7,320 1,878 3,829
1989 221,738 | 204,690 215 3,877 6,412 1,784 4,759
1990 222,820 | 206,708 326 2,814 5,252 1,864 5,857
1991 234,366 | 217,782 373 3,431 5,498 1,946 5,336
1992 241,731 | 223,343 390 3,322 5,939 2,066 6,672
1993 251,973 | 235,065 388 3,126 5,795 2,017 5,584
1994 260,041 | 242,705 479 3,393 5,778 2,314 5,373
1995 275,601 | 253,905 560 3,944 6,820 2,574 7,798
1996 291,244 | 265,769 975 4,374 8,643 3,593 7,890
1997 307,980 | 278,972 1,181 5511 8,992 3,880 9,444
1998 321,748 | 291,469 1,326 4,897 10,423 3,982 9,652
1999 334,716 | 293,000 2,655 7,437 15,968 4,287 11,369
2000 348,909 | 304,403 4,068 7,667 14,168 3,653 14,949
2001 328,509 | 267,876 9,956 7,594 14,733 4,655 23,694
2002 344,644 | 284,944 13,144 5,309 11,943 5,360 23,944
3.6% 2.9% 75.5% 2.5% 2.7% 7.1% 12.4%
MME Brazilian Energy Balance, 2003
2001 1998

ANEEL
20 IMWh
40 IMWh
60 IMWh
ANEEL

Valor Normativo
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3-6 Valor Normativo

R$/MWh US$/MW
72.35 36.85 1
74.86 38.13 1.03
79.29 40.39 1.1
89.86 45.77 1.24
112.21 57.15 1.55
264.12 134.53 3.65

IEA

1,479
1,058

OoM1
OoM2
BM
CM

OoM2
CCGT
OoM1

ANEEL, 2002, Altas de Energia Eletrica de Brasil

IEA

1,174 305
87 4 3 3

50

IEA

3-15

2000



3-7

OM1 OM BM CM1 CM2
275 719 550 589 644 560
t-CO,/GWh
582 121 527 116
85,031 28,421 39,462 28,521
MW
GWh 447,081 167,808 223,541 169,750
61.5 27.4 5.9 2.9 1.7%
0.6% 0.1%

IEA,2002, Road-Testing Baselines for Greenhouse Gas Mitigation Projects in
the Electric Power Sector

3-8
OM1 oM BM CM1 CM2
170 774 341 331 546 336
t-CO,/GWh
476 350 452 98
28,926 6,761 16,241 9,740
MW
GWh 124,463 27,593 62,233 38,042
61.5 27.4 5.9 2.9 1.7%
0.6% 0.1%

IEA,2002, Road-Testing Baselines for Greenhouse Gas Mitigation Projects in
the Electric Power Sector

50

PDD

PDD

OoM1

OM2 50

3-16
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Catanduva 2 IEA
CO; Vale do Rosario
PDD PDD
A
3-9 PDD

Vale do Rosario Combined IEA

Margin
Vale do Rosario

Combined

Margin
Catanduva
A Conservative

10

Haidergarh Operating Build Margin Conservative

Margin Modified

Combined
Margin

TA Sugars [ ] [ ]

[ ]

/
[ ]
BAU
Haidergarh ~ TA Sugars
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PDD

Haidergarh

Combined Margin
Mexico El Gallo
CO;

PDD

Vale do Rosario

CDM

Vale do Rosario
Combined Margin B
Cana Verde
conservative
Combined Margin
PDD A

NMO0023
Operating Margin

Build Margin

IEA

0.604kg-CO,/kWh

CDM
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150

350
30

7,000MW
133MW UNICA

ANEEL
20 IMWh
40 IMWh
60 /MWh

ANEEL

Valor Normativo

3-19

600MW



3-10 Valor Normativo

R$/MWh US$/MW
72.35 36.85 1
74.86 38.13 1.03
79.29 40.39 1.1
89.86 45.77 1.24
112.21 57.15 1.55
264.12 134.53 3.65

ANEEL, 2002, Altas de Energia Eletrica de Brasil

Vale do Rosario

2001

600R$/kWh

IRR

PDD

3-20
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PROINFA
A PROINFA
B
CDM
CDM
CER
NovaGerar NMO005
NMO0032
3-11 CER
NovaGerar NM0005 Lucknow NMO0032
50
20 CER
20
20
20
CDM A
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A Vale do Rosario

Vale do Rosario

C
21kgf/cm?
300
63kgf/cm? 480
20kgf/cm? 12t-v/MWh 60kgf/cm? 8 t-v/MWh

80kgf/cm? 5 t-v/IMWh

CDM

PROINFA A

3-22



CDM

UNIALCO Aracatuba
ALCOESTE Fernandopolis
UNIALCO

UNIALCO 1990

250 21kgf/cm?
2 110tv/h +120tv/h 300

1.5MW <4
60kgf/cm? 80kgf/cm?

ALCOESTE

3MW  21kgf/cm?
80 2005 120
2010 200
10 20 30 40

95tv/h



UNIALCO
1 60kgf/cm?

UNIALCO 4,500
1.5MW>=4  >4,500 27,000MWh
0.012MWh/t- 250
30,000MWh
60kgf/cm?
0.072MWh!/t-
180,000MWh 27,000MWh
153,000MWh 4,500
40MW
Vale do Rosario
0.604t-CO,/MWh
92,412t-CO,
2 80kgf/cm?
80kgf/cm?
0.120MWh/t-
300,000MWh 27,000MWh
273,000MWh 4,500
61MW

0.604t-CO,/MWh

164,892t-CO,

ALCOESTE
UNIALCO

Vale do Rosario

ALCOESTE



Business-As-Usual

CDM 80
ALCOESTE
UNIALCO
1 60kgf/cm?
4,500 3IMW
3MW>4,500 13,500MWh 0.012MWh/t-
80 9,600MWh
100
60kgf/cm?
0.072MWh/t-
57,600MWh 9,600MWh
48,000MWh 4,500
11MW
Vale do Rosario
0.604t-CO,/MWh
28,992t-CO,
2 80kgf/cm?
80kgf/cm?
0.120MWh/t- 80kgf/cm?
CDM
120
144,000MWh
14,400MWh 129,600MWh



4,500
Vale do Rosario
0.604t-CO,/MWh
78,278t-CO,

BIG-GT

200
56 1 3000

10

CER

29MW



BIG-GT
1999
BIG-GT
0.250MWh

4-1

Copersucar

32MW

BIG-GT

UNICA  Copersucar

70




20
ALCOESTE

50

0.8t-CO,/MWh 2.4 t-CO,/MWh

4-2

25

60kgf/cm?

1,000

US$/kW

80kgf/cm?

1,500

US$/kW

30%

0.035

US$/kWh

5%

Cco,

US$/t-CO,

Cco,

0.604

t-CO,/MWh

21

25

15

0.008

US$/kWh

4-6

2002

kw
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UNIALCO UNIALCO ALCOESTE ALCOESTE

60kgf/cm? 80kgf/cm? 60kgf/cm? 80kgf/cm?
MW 40 61 11 29
MW 153,000 273,000 48,000 144,000

4-7




4- 4

2004 2008 2006 2007 2008 2009 2010 2011 2012 2Mm3 2014 205 2016 2017 2018 2018 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
HEEMWh) 163,000 (153,000 | 153,000 | 153,000 | 153,000 |153,000 (152,000 |153,000 | 153,000 | 153,000 | 153,000 | 153,000 153,000 |153.000 ) 153,000 {153,000 | 153,000 (153,000 (153,000 |153,000 (153,000 163,000 (153,000 |153.000 {153,000
HEL AR -C02) 92412 | 92412 [ 92412 | 92,412 | 92412 | 92412 | 92412 | 92412 | 92412 | 92412 | 92,412 | 92412 | 92,412 | 92412 | 92412 | 92412 | 02412 [ 92412 | 92412 | 92,412 | 92412
SEEHRA L0008 5.355 5.355 5.355 5.355 5.355 5.355 5.385 5.355 5.385 5.355 5.385 5.355 5.355 5.355 5.355 5.355 5.955 5355 | 5955 | 5955 | 65355 | 5365 | 54855 | 53855 | 65355
Co2 4R (100052 462 462 462 462 482 462 482 462 482 462 482 462 462 462 462 462 462 462 462 462 462 a a 0 0
SE{RE AU 0008) -40.000
AEEE R RO0008) -1.224 | -1.224 | -1.224 | -1.224 | 1,224 | -1224 | -1.224 | -1.224 | -1.224 | -1224 | -1224 | -1224 | 1,224 | -1.224 | 1,224 | -1.224 | 1224 | -1.224 | -1.224 | -1.224 | -1.224 | -1.224 | -1.224 | -1.224 | -1.224
1A 8801000%) 28,000
FLARIEE 10008 -1.867 | -1867 | -1.867 | -1.867 [ -1.867 [ -1.867 ) -1.867 | -1 867 | -1.867 | -1.867 | -1.867 | -1867 | -1867 | -1.867 [ -1.867 0 i} 0 0 0 0 a a 0 0
#FEE0008) -1.,400 | -1,307 | -1.213 | -1120 [ -1,027 -933 -840 -747 -G53 -G60 -467 -373 -280 -187 -93 0 i} 0 0 0 0 a a 0 0
R
- LoEryiaon— 2,731 2,824 2918 3,011 3,104 3,198 3.291 3,384 3,478 3,871 3.664 3,758 3.851 3.944 4,038 4131 4131 4131 4131 4131 4131 4131 4131 4131 4131
B ) P v =) = -40,000
BfEEE_ LoFryisa 00— 28,000 -1.867 | -1.867 | -1.867 | -1.867 [ -1.867 [ -1.867 | -1.6867 | -1 867 | -1.867 | -1.867 | -1.867 | -1867 | -1,867 | -1.867 [ -1.867 0 1} 0 0 0 0 1] 1] 1] 1]
Feuia JO—HE -12,000 64 958 1.051 1.144 1,238 1.331 1.424 1818 1.611 1.704 1,798 1.891 1,984 2073 217 4131 4131 4131 4131 4131 4131 4131 4131 4131 4131
U —FpwiaI0— -40,000 4131 4131 4131 4131 4,131 4131 4,131 4131 4,131 4131 4,131 4131 4131 4131 4131 4,131 4131 4,131 4,131 4131 4131 4131 4131 4131 4131
DSCR 1.3 1.3 1.3 1.4 1.4 1.6 15 1.6 1.6 1.7 1.8 1.8 1.9 2.0 241
MNPV 18,222
Azzet IRR 9.2%
Equity IRR 13.1%
EETHCLOFryT 3.193 3.286 3.380 3.473 3.566 3.660 3.753 3.846 3.940 4.033 4.126 4.220 4.313 4.408 4.500 4.593 4.593 4593 | 4583 | 4593 | 4593 | 4131 4131 4131 4131
G D o o o = N o -40.000
eh EETE T bl o e R e B 28000 | -1.867 | -1.867 | -1.867 | -1.867 | -1.867 [ -1.867 | -1.867 | -1867 | -1.867 | -1.867 | -1.867 | -1867 | -1.867 | -1.867 [ -1.867 0 0 0 0 0 0 a a 0 0
Fruioa JA-HE -12.000 1,326 1.420 1.513 1.606 1.700 1.793 1.886 1.980 2,073 2,166 2,260 2,353 2,446 2,540 2,633 4,593 4593 4593 | 4503 | 4603 [ 4593 | 4131 4131 4131 4131
U —Fpwisa I0— -40,000 4,603 4,693 4,603 4,693 4,693 4,693 4,693 4693 4,693 4,693 4,693 4,693 4,693 4,693 4,693 4,603 4,693 4,603 4,603 4,603 4,693 4131 4131 4131 4131
DECR 1.4 1.4 1.6 1.6 1.6 1.6 1.7 1.8 1.8 1.9 20 2.1 2.1 2.2 2.3
MNP 24146
Aszet IRR 10.5%
Equity IRR 16.0%
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4-

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2018 2016 2017 2018 2019 2020 2021 2022 2023 2024 2026 2026 2027 2028 20nz2g
HERMWh) 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 | 273,000 [ 273,000 | 273,000 (273,000 (273,000 [273,000 (273,000 |273,000 |273,000 (273,000 (273,000 (273,000 (273,000 273,000
HEL AR -C02) 164,802 164,802 | 164,802 | 164,802 | 164,802 | 164,802 | 164,802 | 164,802 | 164,802 | 164,802 [ 164,802 (164802 (164,802 | 164892 (164,802 (164,802 [ 164,892 (164,800 |164,800 [164.800 [164.892
SEEHRA L0008 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.555 9.5565 9.555 9.5565 9.5565 9.555 9.555 9.555 | 9555 | 9555 | 96G5
Co2 4R (100052 a24 g24 a24 824 824 az4 824 az4 824 824 824 824 824 824 24 824 824 824 824 824 824 0 0 ] ]
SE{RE AU 0008) -01.600
AEEE R RO0008) -2184 | -2184 | -2184 | -21984 | -2184 | 21984 | -2184 | -2184 | -2184 | -2184 | -2.184 | -2184 | -2184 | -2184 [ -2184 | -2184 | 0184 [ -2184 | -2184 | 2184 | -2184 | -2184 [ -2184 [ -2784 | -2184
1A 8801000%) 64,060
FLAIEE0008) -4.270 | -4270 | -4270 | -4270 | -4.270 | -4270 | -4.2790 | -4270 | -42790 | -4270 | -4270 | -4270 | -4270 | -4270 | -4270 0 1] 0 0 0 0 0 0 i] i]
2FEEO0008) -3,203 | -2.980 | 2776 | -2662 | -2,349 | -2136 | -1.922 | -1.708 | -1.495 | -1.281 | -1.068 -854 -641 -427 -214 0 1] 0 0 0 0 0 0 i] i]
F7aL
- LoEryiaon— 4,169 4,382 4,596 4,809 5,023 5,236 5,450 5,663 5,877 6,090 6,304 6,517 8,731 6,944 7158 1371 .37 1371 1371 1371 1371 1371 1371 1371 1371
B ) P v =) = -91,500
EEETE T i S TR e m 84,050 -4.270 | -4270 | -4270 | -4270 | -4.270 | -4270 | -4.270 | -4270 | -4270 | -4270 | -4.270 | -4270 | -4270 | -4270 | -4.270 0 1] 0 0 0 0 1} 1} a a
Feuia JO—HE -27.450 -101 112 326 530 753 966 1.180 1.393 1.607 1.820 2,034 2,247 2,461 2,674 2,888 1371 .37 1371 1371 1371 1371 1371 1371 1371 1371
e e = B -31.500 1371 73171 1371 1371 131 1371 .37 1371 .37 1371 .37 1371 .37 1371 .37 1371 .37 1371 1371 1371 1371 1371 1371 1371 1371
DECR 1.0 1.0 1.0 1.1 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.4 1.4
NP 12,386
Aszet IRR 604
Equity IRR 4%
EETHCLOFryT 4.993 5.206 5.420 5.633 5.647 6.060 6,274 6,487 6,701 6,914 7128 134 7.555 7768 7.982 8.195 4.195 8.195 8.195 8,195 8,195 1371 1371 1371 1371
G D o o o = N o -91.500
eh EETE T bl o e R e B 64,060 -4270 | -4270 | -4270 | -4270 | -4270 | -4270 | -4270 | -4270 | -4290 | -4270 | -4270 | -4270 | -4270 | -4270 [ -4270 0 1] 0 0 0 0 0 0 1] 1]
Fruioa JA-HE -27.450 123 936 1160 1.263 1.677 1.790 2,004 2217 2,431 2644 2,868 .07 3,286 2,493 3,712 2,105 9,195 2,105 2,105 2,105 2,195 7371 7371 17371 17371
e s = B -91,600 8,195 2,196 8,195 2,196 8,195 2,196 8,195 2,196 8,195 2,195 9,195 2,195 9,195 2,195 9,195 2,195 9,195 2,195 2,195 2,195 2,195 13N 13N 13N 13N
DECR 1.1 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.8 15 1.6 1.7 1.7 1.8
MNP 22,957
Aszet IRR TAK
Equity IRR 0.5%
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4- 6

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 | 2024 | 2026 | 2028 | ooz | 2028 | 2020
FHE B (MWh) 48,000 | 48,000 | 48,000 | 42000 [ 48000 | 42,000 [ 42,000 | 42000 [ 48,000 | 48000 | 45,000 | 48,000 | 48,000 | 48000 | 48,000 | 48,000 | 48,000 | 42,000 | 48,000 | 48,000 | 42,000 | 48,000 | 48000 | 43,000 | 48,000
HEL IR B (1-C02) 28,902 | 28992 | 28,002 | 22092 | 28002 | 22992 | 28002 | 22092 [ 28002 | 28092 | 28,002 | 28002 | 28,002 | 28002 | 28092 | 28002 | 28092 | 28002 | 22,002 | 28002 | 23092
EEURA (0005 1680 | 1680 | 1680 [ 1680 | 1680 [ 1680 | 1680 | 1680 1680 | 1680 ) 1660 | 1680 1660 | 1680 ) 1660 [ 1680 1660 [ 1680 1660 | 1680 | 1680 | 1660 [ 1680 | 1660 | 1.680
C024RA {10008 145 145 145 145 145 145 145 145 145 145 145 145 145 148 145 145 145 145 145 145 145 i i i i
ER {wE 000§ -11.000
JEEzEA000§) -a84 -384 -a84 -ag4 -384 -ag4 -384 -ag4 -384 -ag4 -384 -ag4 -384 -a84 -384 -a84 -384 -804 | -384( -884| -384 | -384 | -804 | -384[ -584
&2 5810005} 7,700
TLAIEFE{1000§) -512 =8 -512 -513 -512 -512 -512 -513 -512 -513 -512 -513 -512 -613 -613 0 i 0 0 0 0 0 0 i i
EFBEFE000§) -385 -359 -334 -308 -232 -257 -231 -205 -180 -154 -128 -102 -17 -51 -26 0 i 0 0 0 0 0 0 i i
ML
- LoEryiaon— 911 937 962 988 | 1,014 | 1089 | 1.,065| 1091 1116 | 1142 | 1168 | 1193 | 1219 | 1245| 1270| 1,296 | 1296 ( 1,296 | 1,206 | 1,206 [ 1296 | 1,206 | 1296 | 1206| 1,298
EEE - Lot eyian IO — -11,000
BATEEE_ Lo +eyisa 2O — 7.700 -512 =513 -512 -513 -512 -513 -512 -513 -512 -513 -512 -513 -512 -513 -513 0 i 0 0 0 0 0 0 i i
ey JO—HE -3,300 398 423 449 475 500 526 552 577 603 629 854 680 706 731 757 [ 1296 | 1206( 1296 1206 1206 | 1296 | 1206 | 1296 | 1296| 1,298
U —Fpyisa JO— -11.000 1,296 | 1296 | 1,296 | 1295| 1296 [ 1.206| 1296 | 1206| 1296 | 1.206| 1,296 | 1206 | 1,296 | 1,206 1296 | 1206 1296( 1,206 | 1,296 | 1296 | 1206 | 1296 | 1,206 | 1296 | 1,296
DSGR 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4
NP 7.266
Aszet IRR 10.9%
Equity IRR 16.9%
EEFZHCL Erys 1.056 [ 1082 | 1107 [ 1133 | 1189 [ 1184 | 1210 | 1.286| 1.261 1267 [ 1313 1838 [ 1364 | 1890[ 1.415| 1441 1.441 1441 | 1441 | 1441 | 1441 | 1296 1206 | 1296 | 1206
1 FEIC LD F ey a TA— -11.000
0 B R o o =, B 7,700 -512 =8 -512 -513 -512 -513 -512 -513 -512 -513 -512 -513 -512 -E13 -E13 0 i 0 0 0 0 0 0 i i
Fryia JO-—HE -2,300 543 562 504 620 45 671 897 722 748 774 794 225 851 876 902 | 1441 1,441 1441 | 1441 | 1441 | 1441 | 1296 1206 | 19296 | 1206
U —FryiraT0— -11.000 1,441 1441 1,441 1441 1,441 1441 1,441 1441 1,441 144 1,441 144 1,441 144 1,441 1,441 1,441 1,441 | 1447 | 1441 | 1441 | 1296 1,206 | 1296 | 1206
DSCR 1.6 1.7 1.7 1.8 1.8 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.6 2.7
NP 9,124
Aszet IRR 12.3%
Equity [RR 20.5%
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2018 2016 2017 2018 2019 2020 2021 2022 2023 2024 2026 2026 2027 2028 20nz2g
HERMWh) 144,000 | 144,000 [ 144,000 | 144,000 | 144,000 | 144,000 | 144,000 | 144,000 | 144,000 | 144,000 |144,000 [144,000 144,000 |144.000 (144,000 (144,000 {144,000 (144,000 {144,000 {144,000 (144,000 (144000 (144,000 (144,000 [144,000
HEL AR -C02) 86,076 | 86,076 | 86076 | 86076 | 86,076 | 96076 | 96076 | 86976 | 86076 | 86076 | 86076 | 86076 [ 86,076 | 86076 [ B6.0V6 [ 86,076 | 86976 [ 86,076 | 86,076 | 86,076 | 26,978
SEEHRA L0008 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 5.040 | 5040 | 5040 | 5040
Co2 4R (100052 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 435 0 0 ] ]
SE{RE AU 0008) -43.600
AEEE R RO0008) -1162 | -1162 | -1162 | -1162 | -1,162 | -1162 | -1.462 | -1162 | -1.162 | -1162 | -1.162 | -1162 [ -1162 | -1162 [ -1162 | -1162 [ -1162 [ -1.162 | -1162 | -1162 | -1162 [ -1162 [ -1162 [ -1162 | -1 162
1A 8801000%) 30,460
FLAIEE0008) -2,020 | -2,030 | -2.030 | -2,030 | -2,030 | -2,030 | -2,030 | -2030 | -2,030 | -2030 | -2,030 | -2030 | -2,080 | -2.030 [ -2,030 0 1] 0 0 0 0 0 0 i] i]
2FEEO0008) -1.523 | -1.421 | -1.220 ) -1.218 | 1117 | -1.015 -914 -812 -1 -609 -G08 -406 -30% -203 -102 0 1] 0 0 0 0 0 0 i] i]
F7aL
- LoEryiaon— 2,366 2,467 2,569 2,670 2,132 2.873 2,975 3,076 3,178 3,279 3.381 3,482 3.584 3,685 3,787 3.8688 3.888 3.8688 3.8688 3,888 3,888 3888 | 3888 | 3888 | 3888
B ) P v =) = -43,500
EEETE T i S TR e m 30,450 -2,030 | -2,030 | -2030 | -2,030 | -2,030 | -2.030 | -2,030 | -2030 | -2030 | -2030 | -2,030 | -2030 | -2.030 | -2.030 | -2.030 0 1] 0 0 0 0 1} 1} a a
Feuia JO—HE -13.050 336 437 539 640 742 243 945 1.046 1.148 1.249 1.351 1.452 1.554 1,655 1.757 3.8688 3.888 3.8688 3.8688 3.888 3.888 3888 | 3888 | 3888 | 3888
e e = B -43.500 3.888 3.888 3.888 3.888 3.888 3.888 3.888 3.888 3.888 3,888 3.888 3,888 3.888 3.888 3.888 3.8688 3.888 3.8688 3.8688 3.888 3.888 3888 | 3888 | 3888 | 3888
DECR 1.1 1.1 1.2 1.2 1.2 1.3 13 1.4 1.4 1.5 15 1.8 1.7 1.7 1.8
NP 11.297
Aszet IRR THE
Equity IRR 0.6%
EETHCLOFryT 2.800 2.902 3.003 3.108 3.206 3.308 3.409 3511 3.612 3714 3.815 3917 4.018 4120 4.221 4.323 4.323 4.323 4.323 4.323 4.323 G888 | 3883 | 3888 | 3888
G D o o o = N o -43.500
eh EETE T bl o e R e B 30,450 -2,030 | -2.030 | -2.030 | -2.030 | -2,030 | -2.030 | -2030 | -2030 | -2030 | -2030 | -2.030 | -2030 | -2.080 | -2.030 [ -2.030 0 1] 0 0 0 0 0 0 1] 1]
Fruioa JA-HE -13.060 70 g7z o973 1.076 1176 1.278 1.379 1.481 1.682 1.684 1.785 1.887 1.088 2,090 2191 4,323 4,323 4,323 4,323 4,323 4,323 3888 | 3888 | 38808 | 32888
e s = B -43,600 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 4,323 3888 | 3888 | 3888 | 3888
DECR 1.2 1.2 1.3 1.3 1.4 1.4 16 1.8 1.6 1.6 1.7 1.8 1.9 1.4 2.0
MNP 16,873
Aszet IRR o.6%
Equity IRR 12.0%
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CER IRR

5 /t-CO, CER
1 60kgf/cm?
80kgf/cm?
CDM
4-8
1
5 5 5 5
/t-CO, /t-CO, /t-CO, /t-CO,
Asset IRR 9.2% | 10.5% | 6.3% | 7.4% | 10.9% | 12.3% | 7.5% | 8.6%
Equity IRR 13.1% | 16.0% | 7.4% | 95% ]| 16.9% | 205% | 9.6% | 12.0%
IRR
IRR
IRR IRR
CER
CER 10 1
2.5 /kWh
CPFL
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4-9 1

CO, Asset IRR Equity IRR
CER 9.2% 13.1%
3 /t-CO, 10.0% 14.8%
10 /t-CO, 11.8% 19.2%
2.5 /kWh 4.1% 2.9%
5 /t-CO, 5.6% 5.4%
5 /KWh 15.6% 29.2%
5 /t-CO, 16.8% 32.7%
15008/kw 4.7% 4.5%
5 /t-CO, 5.7% 6.2%
8% 9.2% 10.2%
5 /t-CO, 10.5% 12.7%

Relatorio Ambiental Preliminar,”RAP.

Vale do Rosario

Catanduva
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1,000

UNICA
UNICA CDM
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2001
CDM
UNICA
100kgf/cm?
MW
2
2

UNICA CDM

IEA

Vale do Rosario

PDD

Catanduva



UNICA

CDM PDD
UNICA
PDD
UNDP
CDM
UNDP UNICA
CDM PDD
CDM MOU
UNICA 4 > —
A 1 f
CDM : PDD v v |
1
! ! > com UNDP :
: PDD I
1 v :
A
1 |
I — I
__________________ -
5-1 UNICA UNDP CDM PDD
CDM
2003



2002

MW
Acucareira Quata 6.4 | SP Acucareira Quata S/A
Agua Bonita 1.2 | SP Destilaria Agua Bonita Ltda.
Agua Limpa 24 | SP Agroindustrial Oeste Paulista Ltda.
Albertina 4.25 | SP Companhia Albertina Mercantil e Industrial
Alcidia 4| SP Destilaria Alcidia S/A
Alcoazul 7.4 | SP Alcool Azul S/A
Alcomira 2.4 | SP Alcomira S/A
Alta Mogiana 10 | SP Usina Alta Mogiana S/A
Alvorada 2.4 | PE Alvorada Agropecuaria Ltda
Barra 15.8 | SP Usina da Barra S/A
E:rr]rczzgrande de 11.31 | SP Usina Barra Grande de Lencois S/A
Barralcool 11.6 | MT Usina da Barra S/A
Batatais 3.9 |SP Usina Batatais S/A
Bazan 7.6 | SP Usina Bazan S/A Pontal
Bela Vista 2.4 | SP Usina Acucareira Bela Vista S?A
Bellao & Schiavon 0.65 | SP Destilaria Bellao & Schiavon Ltda
Benalcool 3.8 | SP Benalcol Acucar e Alcool S/IA
Bom Retiro 3.6 | SP Usina Acucareira Bom Retiro
Branco Peres 2.4 | SP Branco Peres Alcool S/A
Caete 19 | AL Usina Caete S/A
Carolo 8 | SP Acucareira Bortolo Carolo S/A
Casa de Forca 3.96 | SP Alcoeste Destilaria Fernandopolis S/A
Catanduva 9|SP Virgolino de Oliveira Catanduva
Tgrmeletr|ca Irmaos 3.2 |SP Irmaos Biagi S/A
Biagi
Cerradinho 5.2 | SP Usina Cerradinho Acucar e Alcool
Cevasa 4| SP Central Energetica Vale do Sapucai Patrocinio
Citrosuco 7| SP Citrosuco Paulista S/A
Clealco 51| SP Clealco Acucar e Alcool Ltda.
Cocal 28.2 | sp (I_:fdcaa.l Comercio Industria Canaa Acucar e Alcool
Cofercatu 4| PR Cooperativa Agropecuaria dos Cafeicultores de
Porecatu Itda
Colombo 12.5 | SP Usina Colombo S/A
Coocarol 4 | PR Cooperativa Agro Ind.
Cooperfrigo 4| SP Coop. de Autogestionaria
Cooperval 3.6 | PR Coop. Agricola de Produtores
Coprodia 6| MT Coop. Agr. de Prod.
Coraci 1.384 | SP Usina Coraci Destilaria de
Corona 14.4 | SP Acucareira Corona S/A Guariba
Costa Pinto 9.36 | SP Cosan S/A Industria e
Cresciumal 4.38 | SP Usina Cresciumal S/A Leme
Dacal 2.7 | SP Dacal Destilaria de Alcool
Decasa 2.4 | SP DECASA ? Destilaria de
Della Colleta 2.6 | SP Destilaria Della Coletta Ltda.
Delos 700 | SP Delos Destilaria Lopes da




MW

Delta 17.94 | MC Usina Caete S/A Delta

Descalvado 2.4 | SP Usina Ipiranga Acucar e

Destil 2 |SP Destilaria Itajobi Ltda. Marapoama
Destilaria Andrede 7.2 |SP Andrade Acucar e Alcool

De§t_|lar|a de Alcool 3.6 | PR Destilaria de Alcool Ibaiti

Ibaiti

Destilaria Guaricanga 1.6 | SP Destilaria Guaricanga S/A Presidente
Destilaria Malosso 1.2 | SP Irmaos Malosso Ltda. Itapolis
Destilaria 1.98 | PR Destilaria Melhoramentos S/A Jussara
Melhoramentos

Destilaria Paraguacu 3.6 | SP Destilaria Paraguacu Ltda. Paraguacu
Destivale 3.2 | SP Destilaria Vale do Tiete

Diana 2.873 | SP Diana Destilaria de Alcool

Dois Corregos 3.6 | SP Dois Corregos Acucar e

DVRT 2| SP Destilaria VVale do Rio

Ester 7.7 | SP Usina Acucareira Ester S/A

Fany 1.2 | SP Destilaria Santa Fany Ltda.

Ferrari 4| SP Ferrari Agro Industria Ltda.

Florida Paulista 3.8 | SP Destilaria Florida Paulista ?

Furlan 2.4 | SP Usina Acucareira Furlan S/A

Galo Bravo 9|SP Destilaria Galo Bravo S/A

Gasa 4| SP Guanabara Agro?Industrial S/A Andradina
Generalco 3.8 | SP Destilaria Generalco S/A General
Goianesia 4.734 | GO Sociedade Acucareira Monteiro de
Goiasa 4| SP Goiatuba Alcool Ltda. Goiatuba
Guarani 8.2 | SP Acucar Guarani S/A Severinia
Guarani Cruz Alta 10.4 | SP Acucar Guarani S/A Olimpia
Guaxuma 14.312 | AL Laginha Agro Industrial S/A

Ibira 7.95 | SP Irmaos Biagi S/A Acucar

Ipiranga 24 | SP Usina Ipiranga Acucar e

Iracema 14 | SP Companhia Industrial e Agricola
Itaiquara 1.2 | SP Usina Itaiquara de Acucar

I[tamarati 28 | MT Usinas Itamarati S/A Nova

Iturama 13 | MG S/A Usina Coruripe Acucar

J. Pilon 3.8 |SP J.Pilon S/A Acucar e

Jacarezinho 4.6 | PR Companhia Agricola Usina Jacarezinho
Jaciara 2.8 | MT Usina Jaciara S/A Jaciara

Jalles Machado 10 | GO Jalles Machado S/A Goianesia
Jardeste 425 | SP Jardeste S/A Alcool e

Junqueira 7.204 | SP Fundacao de Assistencia Social
Londra 1.2 | SP Destilaria Londra Ltda. Itai

Lucelia 421 | SP Central de Alcool Lucelia

Lwarcel 4| SP Lwarcel Celulose e Papel

Maluf 1.88 | SP Usina Maluf S/A Acucar

Mandu 4.8 | SP Usina Mandu S/A Guaira

Maracai 11 | SP Usina Maracai S/A Acucar

MB 9.4 | SP Usina de Acucar e

Moema 12 | SP Usina Moema Acucar e




MW

Moreno 5.52 | SP Central Energetica Moreno Acucar
Mumbuca 504 | SP Destilaria Pyles Ltda. Platina
Nardini 21.4 | SP Nardini Agroindustrial Ltda. Vista
Nova tamoio 3.6 | SP Acucareira Nova Tamoio S/A
Ometto Pavan 11.4 | SP Ometto Pavan S/A Acucar
Panoramica 1.98 | SP Industria e Comercio Iracema
Pantanal 5| MT Usina Pantanal de Acucar

Paraiso 3.7 | SP Agricola, Industrial e Comercial
Pederneiras 1.7 | SP Industria de Aguardente Pederneiras
Pedra 15| SP Irmaos Biagi S/A Acucar

Pedras de Fogo 49| PR Gramame Industrial e Agricola
Perobalcool 2.4 | PR Perobalcool Industria de Acucar
Pioneiros 3.6 | SP Destilaria Pioneiros S/A Sud
Ruette 2.7 | SP Antonio Ruette Agroindustrial Ltda.
Santa Adelia 8 | SP Usina Santa Adelia S/A

Santa Candida 5.6 | SP Santa Candida Acucar e

Santa Elisa Unidade | 35.2 | SP Companhia Energetica Santa Elisa
Santa Elisa Unidade Il 4| SP Companhia Energetica Santa Elisa
Santa Fe 4.8 | SP Usina Santa Fe S/A

Santa Helena 435 | GO Cosan S/A Industria e

Sta. Helena AA 4.4 | SP Usina Santa Helena Acucar

Santa Herminia 1.2 | SP Usina Santa Herminia S/A

Santa Isabel 51| SP Usina Santa Isabel Ltda.

Santa Lucia 4.4 | SP Usina Santa Lucia S/A

Santa Lydia 5.3 | SP Usina Santa Lydia S/A

Santa Maria 1.2 | SP Destilaria Santa Maria de

Santa Rita 5.2 | SP Usina Santa Rita S/A

Santa Rosa 1.38 | SP Usina Santa Rosa Ltda.

Santa Terezinha 2.4 | PR Usina de Acucar Santa

Santa Terezinha lvate 4| PR Usina de Acucar Santa

Santo Antonio 6.8 | SP Bioenergia Cogeradora Ltda. Sertaozinho
Santo Antonio 1.16 | SP Usina Santo Antonio S/A

Sao Carlos 6.8 | SP Usina Acucareira de Jaboticabal
Sao Domingos 8| SP Usina Sao Domingos ?

Sao Francisco 3.19 | SP Cosan S/A Industria e

Sao Francisco 3.19 | SP Bioenergia Cogeradora Ltda. Sertaozinho
Sao Joao 12 | SP U.S.J. ? Acucar e

Sao Joao da Boa Vista 4| SP Dedini Acucar e Alcool

Sao Jose 27.7 | SP Acucareira Zillo Lorenzetti Macatuba
Sao Jose 2.4 | SP Usina Sao Jose S/A

Sao Jose da Estiva 6.9 | SP Usina Sao Jose da

Sao Luiz 4.8 | SP Usina Sao Luiz S/A

Sao Luiz 6 | SP Dedini S/A ? Agroindustria

Sao Manoel 4.4 | SP Usina Acucareira Sao Manuel

Sao Martinho 19 | SP Usina Sao Martinho S/A

Serra 3|SP Cosan S/A Industria e

Sobar 3.864 | SP Sobar S/A ? Alcool

Trombini 487 | SC Trombini Papel e Embalagens




MW

uJu 10 | PR Usina Alto Alegre S/A
Unialco 3.6 | SP Unialco S/A Alcool e
Uniao Sao Paulo 10.2 | SP Uniao Sao Paulo S/A
Univalem 8 |SP Univalem S/A Acucar e
Urbano Jaragua 31]SC Urbano Agroindustrial Ltda. Jaragua
Uruba 5| AL Laginha Agro Industrial S/A
Vale do lvai 3.92 | PR Vale do Ivai S/A
Vale do Rosario 29.6 | SP Companhia Acucareira Vale do
Viralcool 5|SP Viralcool ? Acucar e
Virgolino de Oliveira 5.8 | SP Virgolino de Oliveira Catanduva
Vista Alegre 1.2 | SP Agro Industrial Vista Alegre
Vitoria de Santo Antao 3| PE Destilaria JB Ltda. Vitoria
Zanin 8 |SP Usina Zanin Acucar e

2153.551




ASSET IRR IRR
SPC

Equity IRR

Equity IRR
NPV

- 100
ROE
ROE =
ROE ROE
ROE




CF

CF

CF

CF

FCF

CF

CF




15 CDM/JI

16

105-0011
3-1-13

100

70




Jalles Mochado

J'alles Moshado



Bioenergia

Bioenergia



Bioenergia



Bioenergia

Bioenergia
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A ESCRITORIO ADMINISTRATIVO| = #
€ TRANSPORTE
€ CARREGAMENTO DE ALCOOL

< BALANCAS

< ARMAZENS DE ACUCAR
< FABRICA DE ACUCAR
< ALMOXARIFADO

< RESTAURANTE

Vale Do Rosario
Rosaio

Rosaio
CDM
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Rosario

Rosario
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Rosario

Rosario
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Santa Aderia

M
Santa Aderia

GEC
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Santa Adelia
60kgf/cm?

Santa Adelia
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Santa Adelia
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UNICA GEC

UNICA Jose Pessoa Kitayama UNICA
Arakaki ALCOESTE 1 Salibe UDOP
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UNIALCO Ota Morais

UNIALCO
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ALCOESTE

ALCOESTE " Reynaldo 2
UDOP Salibe Arakaki
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ALCOESTE

'l
3.

21kgf/cm2

21kgf/cm2
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Goaias  Jalles do Machad_o




Tolmasquim
Porto 1 Porto PROINFA
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ESNECUIN Sy o

B w PN

Brazilian Climate change Information
Information from UNICA
Site-specific information

Brazilian Energy background data

2003 10
2004 2
PDD

1) IEA Road-Testing Baselines for Greenhouse Gas Mitigation Projects in the Electric
Power Sector

2) Vale Do Rosario PDD ( )

3) Catanduva PDD
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