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Abstract

This research was divided into three main parts which included (1) study of changes
of rubber and oil palm planting areas in 2005-2013 and forecast the rubber and the oil palm
planting areas in 2017, (2) analysis of cost and return on investment from rubber and oil
palm farms in the most suitable area compared with non-suitable area and (3) suggestion of
policy for managing rubber and oil palm planting areas. This research used Geoinformation
technology namely, LANDSAT-5 TM images in 2005 and 2009 and HJ-1A (SMMS) images in
2013, Geographic Information System techniques (GIS) and Global Positioning System
(GPS). The rubber and oil palm planting areas were classified using the Object Based Image
Analysis (OBIA) while the CA-Markov model was applied to forecast the rubber and oil palm
planting areas in 2017. The study area was focused on Chon Buri, Rayong, Chanthaburi and
Trat Province.

In 2005, the total rubber planting areas of Chon Buri, Rayong, Chanthaburi and Trat
have rapidly increased form 576,367.62 rai to 1,691,888.00 rai and 1,786,862.08 rai in 2009
and 2013, respectively. While the total oil palm planting areas were about 47,196.75 rai in
2005 and they have increased from 239,378.87 rai to 254,907.86 rai in 2009 and 2013,
respectively. The changes of rubber and oil palm planting areas during 2005-2009 showed
that the biggest change occurred on the other areas to rubber planting areas and they were
1,323,496.06 rai. At the same time, during 2009-2013, the other areas shifted mostly to
rubber planting areas with 775,162.20 rai.

To forecast the rubber planting areas in 2017 showed that the total areas will be
1,716,811.27 rai. Chon Buri will be the smallest rubber planting areas with 187,725.60 rai, in
the other hand, Rayong will be the biggest rubber planting areas with 716,451.09 rai. Finally,
the rubber planting areas will decrease 70,050.81 rai or 3.92%. Moreover, the oil palm
planting areas will decrease in all four provinces. Trat will be the biggest oil palm planting
areas with 99,718.16 rai meanwhile Rayong will be mostly decreased with 3,842.86 rai or
13.76%. In four province in 2017, the oil palm planting areas will decrease 30,273.24 rai or
12.88%.

The rubber planting areas in 2013 and rubber zoning were overlaid to identify that the
current rubber planting areas were in the most suitable (S1), moderate suitable (S2), slight
suitable (S3) and non-suitable (N) zone. The results showed that the rubber planting areas

were 166,072.17 rai or 9.29% of all rubber planting areas in the most suitable zone. Most
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farmers planted the rubber trees in moderate and slight suitable zone which were 597,138.03
and 553,474.81 rai or 33.42% and 30.97% of all rubber planting areas, respectively. The rubber
planting areas were 124,761.20 rai or 6.98% of all rubber planting areas in the non-suitable
zone with. At the same time, there were 136,999.21 rai or 54.29% of oil palm planting areas
in the most suitable zone. Meanwhile, the oil palm planting areas were about 79,468.93,
24,572.43 and 11,311.30 rai or 31.49%, 9.74% and 4.48% in the non-suitable, moderate
suitable and slight suitable zone, respectively.

Analysis of cost and return on investment from rubber and oil palm farms in the most
suitable area compared with non-suitable area in Chon Buri, Rayong, Chanthaburi and Trat
are presented. The rubber farming investment in the most suitable area of Chon Buri was
commercially worthwhile since NPV (net present value) was 19,647,354.89 baht, BCR
(benefit cost ratio) was 2.31 and IRR (internal rate of return) was 21.26%. The investment
from rubber farms of Rayong in non-suitable area was commercially worthwhile since NPV,
BCR and IRR have come out to be 820,440.26 baht, 1.39 and 12.38%, respectively. In
Chanthaburi, the investment from rubber farms in non-suitable area was commercially
worthwhile since NPV has been found 123,377.80 baht while BCR and IRR were 1.38 and
13.02%, respectively. The investment from rubber farms of Trat in the most suitable area
was commercially worthwhile since NPV was 393,723.51 baht, BCR was 2.12 and IRR was
20.70%.

The analytical result showed that the oil palm farming investment in the most suitable
area of Chon Buri was commercially worthwhile since NPV was 19,228,056.04 baht, BCR
was 2.98 and IRR was 28.67%. In Rayong, the investment from oil palm farms in the most
suitable area was commercially worthwhile since NPV, BCR and IRR have been found
6,897,909.09 baht, 2.34 and 28.15%, respectively. The analysis of cost and return on
investment from oil palm farms in Chanthaburi found that these two areas were not
commercially worthwhile because NPV is negative. The investment of Trat in the most
suitable area was commercially worthwhile since NPV was 3,178,978.50 baht, BCR was 1.96
and IRR was 23.85%.

Finally, the policies for managing rubber and oil palm planting in the non-suitable
area were proposed namely, first, development of rubber and oil palm supply chain and
second, selection of new crop for planting in the agricultural land reform areas such as

cassava, maize, rice and sugar cane.
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¥ oo A Total Producer’s User’s
Uszinn gWNIIY  daawian  an e
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9NN 98 14 15 127 22.83% 21.26%
ﬂ’ladu‘]i’lﬁ% 11 84 18 113 25.66% 21.24%
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B9 21 18 110 149 26.17% 17.45%
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Overall classification accuracy 76.58 %
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7 4,913,937.01 1,160,402.75 375353425  -5,264,060.44
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NPV 34,656,013.69 15,008,658.81  19,647,354.89

BCR 2.31

IRR 21.26%
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1 0.00 653,129.86 -653,129.86 -1,797,903.42
2 0.00 689,593.48 -689,593.48 -2,487,496.89
3 0.00 699,609.07 -699,609.07 -3,187,105.96
4 0.00 702,046.12 -702,046.12 -3,889,152.08
5 0.00 692,762.46 -692,762.46 -4,581,914.54
6 0.00 698,888.35 -698,888.35 5,280,802.89
7 2,948,362.20 696,241.65 2,252,120.55 -3,028,682.34
8 2,955,762.80 696,241.65 2,259,521.14 -769,161.20
9 2,962,356.96 741,821.84 2,220,535.12 1,451,373.93
10 2,981,729.25 731,640.47 2,250,088.78 3,701,462.71
11 3,362,952.90 741,464.15 2,621,488.75 6,322,951.45
12 3,389,015.84 741,045.21 2,647,970.62 8,970,922.08
13 3,402,748.35 742,076.07 2,660,672.28 11,631,594.36
14 3,406,089.15 745,572.08 2,660,517.07 14,292,111.43
15 3,410,936.79 774,245.90 2,636,690.89 16,928,802.33
16 3,398,384.87 741,673.85 2,656,711.02 19,585,513.35
17 3,350,338.68 751,794.71 2,598,543.97 22,184,057.31
18 3,341,077.10 751,378.09 2,589,699.00 24,773,756.32
19 3,306,587.25 749,044.46 2,557,542.79 27,331,299.11
20 3,332,021.39 764,988.97 2,567,032.42 29,898,331.53
21 3,307,851.98 751,702.86 2,556,149.12 32,454,480.65
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23 3,263,715.00 754,007.42 2,509,707.58 37,552,140.80
24 3,287,899.40 741,041.53 2,546,857.87 40,098,998.66
25 3,275,136.90 742,439.65 2,532,697.24 42,631,695.91
26 174,994.40 0.00 174,994.40 42,806,690.31

NPV 20,797,219.03 8,883,024.88 11,013,294.14

BCR 2.34

IRR 21.75%
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NPV 3,644,608.94 4,781,374.81 -1,136,765.87

BCR 0.76

IRR 1.04%
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NPV 2,916,672.91 2,096,232.65 820,440.26

BCR 1.39

IRR 12.38%
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@139 5-7 Nami’iLﬂswzﬁmamiﬁumaamsamuﬁwmuﬂ’mmiﬂummm:&m ynnuad

IRIAAIGN D DRINANRA B8R 7 dall

(w8 un/Asa)

Un swldnman  elFdenman elagns alagndazaa
0 0.00 52,040.84 -52,040.84 -52,040.84
1 0.00 22,950.34 -22,950.34 -74,991.18
2 0.00 22,950.34 -22,950.34 -97,941.51
3 0.00 22,950.34 -22,950.34 -120,891.85
4 0.00 22,950.34 -22,950.34 -143,842.19
5 0.00 22,476.73 -22,476.73 -166,318.92
6 0.00 22,585.18 -22,585.18 -188,904.10
7 112,729.10 30,328.29 82,400.82 -106,503.28
8 110,957.30 30,486.69 80,470.61 -26,032.67
9 111,204.84 30,667.37 80,537.47 54,504.80
10 111,932.06 30,778.62 81,153.44 135,658.25
1 118,078.13 31,822.98 86,255.15 221,913.40
12 119,056.52 31,826.11 87,230.40 309,143.80
13 119,572.03 31,828.72 87,743.30 396,887.11
14 119,697.44 32,081.12 87,616.32 484,503.42
15 119,879.41 32,142.15 87,737.26 572,240.69
16 115,325.82 32,069.71 83,256.11 655,496.80
17 115,155.16 31,956.18 83,198.99 738,695.79
18 115,623.97 31,938.03 83,685.94 822,381.73
19 115,145.72 31,836.38 83,309.35 905,691.07
20 113,860.77 31,818.12 82,042.65 987,733.72
21 113,771.06 31,793.78 81,977.29 1,069,711.01
22 114,023.52 31,810.85 82,212.66 1,151,923.67
23 112,941.05 31,814.96 81,126.08 1,233,049.75
24 112,950.66 31,804.57 81,146.10 1,314,195.85
25 113,364.52 31,786.27 81,578.25 1,395,774.10
26 40,608.91 0.00 40,608.91 1,436,383.01

NPV 746,538.15 352,814.65 393,723.51

BCR 212

IRR 20.70%

N3 NANNTIL
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@19149N 5-8 Namﬁmsw:ﬁmamslﬁwuaamsamuﬁwmumawwﬂuwmvl&i FANISRU DB

IRIAAIIN D DOTNOAA S08RT 7 ol

(w8 un/Asa)

4 s l@nanan A lEsenvan elagns alagndazaa
0 0.00 55,230.12 -55,230.12 -55,230.12
1 0.00 22,350.34 -22,350.34 -77,580.46
2 0.00 22,350.34 -22,350.34 -99,930.79
3 0.00 22,476.73 -22,476.73 -122,407.53
4 0.00 22,585.18 -22,585.18 -144,992.70
5 0.00 22,585.18 -22,585.18 -167,577.88
6 0.00 22,585.18 -22,585.18 -190,163.06
7 102,481.00 28,949.73 73,531.28 -116,631.78
8 102,738.24 29,100.93 73,637.31 -42,994 .47
9 102,967.44 29,273.40 73,694.05 30,699.58
10 103,640.80 29,379.59 74,261.21 104,960.79
1 109,331.60 30,376.48 78,955.12 183,915.91
12 110,237.52 30,379.47 79,858.04 263,773.95
13 110,714.84 30,381.96 80,332.87 344,106.83
14 110,830.96 32,081.12 78,749.84 422,856.67
15 110,999.46 32,142.15 78,857.31 501,713.98
16 106,783.17 30,612.00 76,171.17 577,885.15
17 106,625.15 30,503.62 76,121.53 654,006.68
18 107,059.23 30,486.30 76,572.93 730,579.61
19 106,616.41 30,389.27 76,227.14 806,806.75

20 106,744.47 30,371.84 76,372.63 883,179.38
21 106,660.37 30,348.60 76,311.77 959,491.14
22 106,897.05 30,364.91 76,532.14 1,036,023.29
23 105,882.23 31,236.51 74,645.72 1,110,669.01
24 105,891.25 31,226.30 74,664.94 1,185,333.95
25 106,279.24 30,341.44 75,937.80 1,261,271.75
26 51,240.00 0.00 51,240.00 1,312,511.75

NPV 693,947.85 346,382.51 347,565.33

BCR 2.00

IRR 19.38%

N3 NANNTIL
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maamwmmmjmﬁama ﬁﬂﬁmm‘mﬁnmmmgaﬁnﬂ%@ﬁquﬁ (NPV) nwasnslasule
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@1319N 5-9 NANNTILATIZNNIINITLI U aamiaanuﬁ'}muﬂﬁwﬁ’]ﬁuhm PANNSRUNIND BN

a”awi“way%‘ W DOTNAAN S08R: 7 dall

(B8 L)

4 srel@nanan A lEneisnan salagnd  nelagnsasas
0 0 3,099,769.80 -3,099,769.80 -3,099,769.80
1 0 518,357.03 -518,357.03 -3,618,126.83
2 0 547,296.41 -547,296.41 -4,165,423.24
3 0 555,245.29 -555,245.29 -4,720,668.53
4 2,743,089.24 557,179.46 2,185,909.78 -2,534,758.75
5 2,731,816.67 549,811.48 2,182,005.19 -352,753.56
6 2,876,692.97 554,673.29 2,322,019.68 1,969,266.12
7 2,756,299.10 552,572.74 2,203,726.36 4,172,992.48
8 3,510,245.21 552,572.74 2,957,672.47 7,130,664.95
9 3,668,259.29 588,747.49 3,079,511.80 10,210,176.75
10 3,714,025.38 580,667.04 3,133,358.34 13,343,535.09
11 4,478,297.86 588,463.61 3,889,834.25 17,233,369.34
12 4,063,627.97 588,131.12 3,475,496.85 20,708,866.19
13 4,146,924.19 588,949.26 3,557,974.93 24,266,841.12
14 3,143,882.42 591,723.87 2,552,158.55 26,818,999.67
15 2,789,080.57 614,480.87 2,174,599.70 28,993,599.37
16 3,177,006.29 588,630.04 2,588,376.25 31,581,975.62
17 2,847,425.76 596,662.47 2,250,763.29 33,832,738.91
18 2,716,768.56 596,331.82 2,120,436.74 35,953,175.65
19 2,928,523.33 594,479.73 2,334,043.60 38,287,219.25
20 3,196,298.50 607,134.10 2,589,164.40 40,876,383.65
21 2,726,374.12 596,589.57 2,129,784.55 43,006,168.20
22 2,793,739.15 594,014.73 2,199,724 .42 45,205,892.62
23 2,807,111.25 598,418.59 2,208,692.66 47,414,585.28
24 2,748,387.59 588,128.20 2,160,259.39 49,574,844.67
25 2,817,789.10 589,237.82 2,228,551.28 51,803,395.95
26 704,262.18 0 704,262.18 52,507,658.13

NPV 28,963,560.81 9,735,504.77 19,228,056.04

BCR 2.98

IRR 28.75%

N3 NANNTIL
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2 0 285,816.65 -285,816.65 -1,274,120.47
3 0 308,721.13 -308,721.13 -1,582,841.60
4 1,267,939.85 265,301.45 1,002,638.40 -580,203.20
5 1,262,729.32 260,835.32 1,001,894.00 421,690.80
6 1,642,565.17 264,361.13 1,378,204.04 1,799,894.84
7 1,543,843.82 255,416.44 1,288,427.38 3,088,322.22
8 1,622,542.85 255,416.44 1,367,126.41 4,455,448.63
9 1,695,581.79 287,765.99 1,407,815.80 5,863,264.43
10 1,716,736.30 275,396.86 1,441,339.44 7,304,603.87
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14 1,982,973.27 320,950.63 1,662,022.64 14,312,211.59
15 1,289,198.45 303,786.83 985,411.62 15,297,623.21
16 1,468,509.59 309,835.22 1,158,674.37 16,456,297.58
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24 1,270,388.94 312,068.13 958,320.81 24,944,225.81
25 1,302,468.44 312,427.44 990,041.00 25,934,266.81
26 411,248.57 0.00 411,248.57 26,345,515.38

NPV 13,319,222.31 3,781,578.93 9,537,643.38

BCR 3.52

IRR 29.67%
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AN 5-11 Namﬁms’]:ﬁmamiﬁmaamsamuﬁwmuma’uﬁm”ulummmm:awmﬂmaa

WRIATTLDI h BITANRN T08as 7 ol

(w8 un/Asa)

Un swlanman  alFenovae salagnd elagndazas
0 0 801,967.92 -801,967.92 -801,967.92
1 0 302,727.64 -302,727.64 -1,104,695.56
2 0 314,892.22 -314,892.22 -1,419,587.78
3 0 321,224.77 -321,224.77 -1,740,812.55
4 1,383,244.61 409,215.37 974,029.24 -766,783.31
5 1,375,290.86 403,417.12 971,873.74 205,090.43
6 1,477,555.74 408,075.42 1,069,480.32 1,274,570.75
7 1,392,570.08 406,548.40 986,021.68 2,260,592.43
8 1,371,673.51 406,548.40 965,125.11 3,225,717.54
9 1,483,214.08 438,361.63 1,044,852.45 4,270,569.99
10 1,515,521.35 435,183.36 1,080,337.99 5,350,907.98
1 1,501,914.79 441,551.19 1,060,363.60 6,411,271.58
12 1,596,375.26 441,049.60 1,155,325.66 7,566,597.24
13 1,599,859.87 441,361.27 1,158,498.60 8,725,095.84
14 1,444 ,922.13 462,831.61 982,090.52 9,707,186.36
15 1,415,712.29 463,498.26 952,214.03 10,659,400.39
16 1,191,746.18 441,718.47 750,027.71 11,409,428.10
17 1,235,652.21 446,781.16 788,871.05 12,198,299.15
18 1,364,665.58 446,987.96 917,677.62 13,115,976.77
19 1,514,144 .10 445,900.82 1,068,243.28 14,184,220.05

20 1,150,058.13 453,448.35 696,609.78 14,880,829.83
21 1,371,446.74 448,895.30 922,551.44 15,803,381.27
22 1,418,997.77 447,543.67 971,454.10 16,774,835.37
23 1,428,439.40 452,592.07 975,847.33 17,750,682.70
24 1,386,983.65 448,971.80 938,011.85 18,688,694.55
25 1,435,978.31 438,892.71 997,085.60 19,685,780.15
26 407,828.06 0 407,828.06 20,093,608.21

NPV 12,054,596.12 5,156,687.03 6,897,909.09

BCR 2.34

IRR 28.15%
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PWRIAILLAI D BATAARA JaR 7 ¢all
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4 swldniovun elFsravan alagns nalagnsazau
0 0 709,180.30 -709,180.30 -709,180.30
1 0 172,704.98 -172,704.98 -881,885.28
2 0 180,332.02 -180,332.02 -1,062,217.30
3 0 184,632.43 -184,632.43 -1,246,849.73
4 672,562.07 251,946.17 420,615.90 -826,233.83
5 666,752.44 247,508.90 419,243.54 -406,990.29
6 700,021.15 251,067.37 448,953.78 41,963.49
7 667,990.11 242,138.74 425,851.37 467,814.86
8 794,818.04 242,138.74 552,679.30 1,020,494.16
9 798,206.99 265,660.87 532,546.12 1,553,040.28
10 821,804.70 254,074.23 567,730.47 2,120,770.75
1 825,447.43 258,772.64 566,674.79 2,687,445.54
12 923,976.85 258,470.57 665,506.28 3,352,951.82
13 971,129.32 258,711.64 712,417.68 4,065,369.50
14 1,040,704.30 300,072.48 740,631.82 4,806,001.32
15 813,402.60 272,990.89 540,411.71 5,346,413.03
16 779,169.53 279,051.30 500,118.23 5,846,531.26
17 804,446.09 282,935.38 521,510.71 6,368,041.97
18 751,913.47 283,090.03 468,823.44 6,836,865.41
19 743,772.96 282,255.21 461,517.75 7,298,383.16
20 711,027.43 288,049.77 422,977.66 7,721,360.82
21 624,898.13 285,536.53 339,361.60 8,060,722.42
22 659,634.86 281,981.83 377,653.03 8,438,375.45
23 627,486.69 285,075.48 342,411.21 8,780,786.66
24 636,251.89 241,512.85 394,739.04 9,175,525.70
25 632,991.78 241,839.82 391,151.96 9,566,677.66
26 309,671.06 0 309,671.06 9,876,348.72

NPV 6,492,805.14 3,313,826.64 3,178,978.50

BCR 1.96

IRR 23.85%
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@139 5-13 Nﬂﬂ?iﬁLﬂi’]Zﬁﬂ’Nﬂ?iL?%%PNﬂ’]‘iﬂdY‘]%ﬁﬁﬁ?%ﬂ’]i{&lﬁ’myﬂl%m@l PANNSRUUINYD

fﬁ“awi“@ﬁuwﬁ M 90NANAN To8R 7 dal

(w8 un/Asa)

4 sldnovan A ldnariman elagns Talagnsazas
0 0.00 525,937.89 -525,937.89 -525,937.89
1 0.00 48,436.42 -48,436.42 -574,374.31
2 0.00 58,471.55 -58,471.55 -632,845.86
3 0.00 59,551.96 -59,551.96 -692,397.82
4 89,774.29 73,630.46 16,143.83 -676,253.99
5 89,405.36 63,202.74 26,202.62 -650,051.37
6 94,146.79 63,948.07 30,198.72 -619,852.65
7 90,206.61 63,703.75 26,502.86 -593,349.79
8 114,881.34 63,703.75 51,177.59 -542,172.20
9 120,052.73 69,465.86 50,586.87 -491,585.33
10 121,550.54 69,293.34 52,257.20 -439,328.13
11 146,563.22 70,648.19 75,915.03 -363,413.10
12 132,992.14 70,567.94 62,424.20 -300,988.90
13 135,718.21 70,617.81 65,100.40 -235,888.50
14 141,228.45 74,053.06 67,175.39 -168,713.11
15 91,279.46 74,159.72 17,119.74 -151,593.37
16 103,975.28 70,674.96 33,300.32 -118,293.05
17 93,188.95 71,484.98 21,703.97 -96,589.08
18 94,810.91 71,518.08 23,292.83 -73,296.25
19 95,843.07 71,344.13 24,498.94 -48,797.31

20 104,606.66 72,551.74 32,054.92 -16,742.39
21 89,227.24 71,823.25 17,403.99 661.60
22 91,431.93 71,606.99 19,824.94 20,486.54
23 91,869.56 72,414.73 19,454.83 39,941.37
24 89,947.69 71,835.49 18,112.20 58,053.57
25 92,219.02 70,222.83 21,996.19 80,049.76
26 269,891.79 0.00 269,891.79 349,941.55

NPV 941,141.39 1,211,573.35 -270,431.95

BCR 0.78

IRR 2.70%

N3 NANNTIL

midamInsdgniimasegialungudaninmaaziuaan:

PRIATAYT DI IWNYT UAzATA .



120

NNANTIIN 5-13 Lfia’il,mwzﬁmamilﬁumaamsamuﬁwmuma‘wﬁm‘”ﬂmmmﬁﬁ
12.43 15 lasldeanfeansasas 7 dal Sﬁaﬁmu@u’]ﬁnﬂ@hm?{waaémemmi'jym?uﬁmao
Lm%]sﬂsﬂﬁjm]”maho ‘ﬁﬂﬁmmmﬁﬁmmmgamﬂ?}qﬁuqﬂ% (NPV) fnsasnylasuluaa
25 § Winnu@aay 270,431.95 1N é'm']shuwammmuyjamﬂzqﬁmawamammmiami
8911 (BCR) Y1 0.78 uazdanuanauunumoluzeasnisamu (IRR) viiuasas 2.70
WeRsandndadsaudazen laun NPV Sadaiuay wansamuii 1%msamuﬁ1muﬂ1§u
i lianansaliuanouuNHLALNEATNST 10 ﬁ@Lﬂuga@hﬂ%}@ﬁuuﬁa@‘%Wﬂdwga@hﬂvfﬂqﬁumaa
ﬁunuﬁlﬁ@"fmaa@mqmsﬂgnmﬁuﬁ'}ﬁ% 25 8 §1wsUda%3a BCR denuviniiu 0.78 Gsvias
17971 1 LRI @Tunu’l,uﬂﬁﬂgﬂméi‘wﬁ’m”u 1 U7 9210 ULYINAY 0.22 1N Laze135a IRR
Plavindy 270 waunpawdn é’mwa@]mJLmuﬁﬁﬂﬁﬂamﬂvﬁ]ﬁg‘ﬁmaaﬁunmmﬁuHaﬂ"]
ﬂ%@u”umaowamauLmu@]aa@mqmaﬂmams LLasziam"LﬂLﬂ%'uuLﬁﬂﬂﬂ”ué'mmamﬁm?uﬁﬁ
INeATNIRs ARl URnTWM T IwATasaz 7 dafl 9:wudn é1 IRR dndnsaaenids

o X o '

Usz37nh 3 171 NNANIIILATIZA L AT UL N HUNUAITIAAINAID TIALAKIT NITRINWIN
q

'
o o

6 g’ % dql‘ ni 1 A e = 1 [ 2 1
RNV WUANUNLRNIZRNANN WA 12.43 15 NIINTAIUNY3 "lulwamammuqum
NUNMININU mm’]ﬂﬁqw%a:awﬁuﬁmLﬂumﬂluﬂﬁ 21 LRI mwmmaz@j’unﬂuﬁﬁ 21

P48

3.3 @Tun'mmmamauLmumﬂmsamuﬁwmumﬁuﬁm”ulumvl,&immmw
mﬁmﬂ:ﬁﬁunmmzmmauLmumnmiamuﬂgﬂﬂ’]ﬁuﬁw”ulummvlaj
mm:amaﬁmi’wﬁ'mq% ‘ﬁﬁmmﬂmrmU"L@Tﬁgﬂ%ﬁnﬂmiﬁwmuﬂﬁuﬁm‘”mm@ﬁuﬁ 16.56
13 (Mifienvasnidusasinsasnaganihduiaiundisa 1w 15 Mo woddnistiaasas
Aa A & LA oA \ P A Aa o \ '
NawafuWIsuaE 16.56 13 saneiudunguineasny inszdnmsiansasnduiasnii 100 19
INENTNN 5-14 51ﬂ"l,équ‘ﬁﬁ]’mmiﬁﬁmuﬂﬁuﬁm‘”mm@ﬁuﬁ 16.56 15 Narvamentduy
I wuin iwvl,ﬁqﬂﬁmaamwmﬂsa}:ﬁmlﬁuaulwﬁmﬂﬁ 0 D99 3 hasangdlidnanta

& { ! ~ o o <& { o v a X |

AWNTNIIBIN 4 AneasnTTudnele nasanwudn 8 neladuwd liutnNudn S KLU gRfY
Y o Aa Y a A A a o Ao 2 = o, Y ad
muuwmm"l,@qmgoq@ fa 19 11 mw%qmmau 124,789.77 UN 'ﬂ:muvlmwswvlwqwﬁﬂ
U e 1 Qq: t&/ [ a a tﬁl L 1 v Led l&’ @
mHmﬂﬂmﬂmma:ﬂuuuaﬂmm}zmuaQﬂuﬂsmmwaNa@ﬂvl,mulw,ma:ﬁum adinagny
alaanelunsiaiutantindudnals netiiasnnwgdnssumInaangs LU uuuwH wazd
é’ﬂwmwaammaaﬁmaagn ganalrtSunnanae a1 ltaslunisvingandiauiiun way

v Qd‘ Qs 1 =} 1 e
3’]21‘,[,6]@2{1’]']5"/]Lﬂﬁﬂ'@iﬂi’ﬂz‘l@]ﬁﬂluu(ﬂQZﬂ&IQ’J’I&ILL@ﬂ@’Nﬂ%

34 wamﬁmﬁ:ﬁmamsﬁmaam‘samuﬁwmuﬂﬁuﬁm”ulum@"l&immmu
mﬁmiﬁ:ﬁmamﬂ?}umaamsamuﬁwmuﬂﬁmﬁﬂﬁu ﬁmu@mqimams
amumﬂwamﬁmﬁ:ﬁiw:nmﬁmmmulumiﬂgﬂw@Lmuﬂﬁuﬁw”u waALiaI91n ba

IR UAAN E‘!ﬁL‘ﬁ MWZ&MI%ﬂ’]‘SﬂQﬂY}@ uwnutaniaiile asuidslaiinuasn E‘!Iﬂ‘id ns

midaminsdgnimasegialungudanianaaziuaan: 3InIaTay3 1wues 3uny3 uszane .



121

amuﬁﬁmumﬁwﬁ’]ﬁu Warnnmsiaedmensidwiduszeziian 25 3 AMUBILRIRAVD

Uhausnwnwuln a”om”m”qu%‘

AN39N 5-14 Namﬁmﬁ:ﬁmamsﬁmaammmuﬁﬂmuﬂ'}ﬁuﬁm‘“ﬂuwmleimm:awm
5’&%5’@5’qu‘§ M 00NANAN Ja8ay 7 dad
(wie: un/Asa)

4 srel@nonan A lEsenIvan alagns alagndazaa
0 0.00 393,323.58 -393,323.58 -393,323.58
1 0.00 62,069.85 -62,069.85 -455,393.43
2 0.00 74,194.03 -74,194.03 -529,587.46
3 0.00 75,481.00 -75,481.00 -605,068.46
4 117,210.69 93,152.28 24,058.41 -581,010.05
5 116,729.02 80,608.58 36,120.44 -544,889.61
6 122,919.51 81,529.99 41,389.52 -503,500.09
7 117,775.15 81,219.55 36,555.60 -466,944.49
8 149,990.85 81,219.55 68,771.30 -398,173.19
9 156,742.70 88,493.54 68,249.16 -329,924.03
10 158,698.26 88,252.01 70,446.25 -259,477.78
11 214,786.45 89,996.68 124,789.77 -134,688.01
12 194,898.21 89,900.63 104,997.58 -29,690.43
13 198,893.23 89,970.44 108,922.79 79,232.36
14 150,785.72 94,281.82 56,503.90 135,736.26
15 133,768.84 94,389.36 39,379.48 175,115.74
16 152,374.39 90,029.63 62,344.76 237,460.50
17 136,567.17 91,076.57 45,490.60 282,951.10
18 130,300.64 91,108.42 39,192.22 322,143.32
19 140,456.75 90,881.50 49,575.25 371,718.57

20 153,299.68 92,453.55 60,846.13 432,564.70
21 130,761.34 91,456.98 39,304.36 471,869.06
22 133,992.28 91,257.32 42,734.96 514,604.02
23 134,633.62 92,285.06 42,348.56 556,952.58
24 131,817.14 91,504.57 40,312.57 597,265.15
25 135,145.75 89,498.89 45,646.86 642,912.01
26 198,888.29 0.00 198,888.29 841,800.30

NPV 1,258,329.67 1,284,333.15 -26,003.49

BCR 0.98

IRR 6.57%
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@AN3I9N 5-15 NANITILATIZRNIINTLII UL aqmsaanuﬁwmuﬂﬁwmﬁ'ﬂum@1 PANNSRUNIND BN

IRIAAIGN D DAINANRA I88RY 7 dall

(w8 un/Asa)

Un swldnman  elFdenman elagns alagndazaa
0 0 709,180.30 -709,180.30 -709,180.30
1 0 172,704.98 -172,704.98 -881,885.28
2 0 180,332.02 -180,332.02 -1,062,217.30
3 0 184,632.43 -184,632.43 -1,246,849.73
4 672,562.07 251,946.17 420,615.90 -826,233.83
5 666,752.44 247,508.90 419,243.54 -406,990.29
6 700,021.15 251,067.37 448,953.78 41,963.49
7 667,990.11 242,138.74 425,851.37 467,814.86
8 794,818.04 242,138.74 552,679.30 1,020,494 .16
9 798,206.99 265,660.87 532,546.12 1,553,040.28
10 821,804.70 254,074.23 567,730.47 2,120,770.75
1 825,447.43 258,772.64 566,674.79 2,687,445.54
12 923,976.85 258,470.57 665,506.28 3,352,951.82
13 971,129.32 258,711.64 712,417.68 4,065,369.50
14 1,040,704.30 300,072.48 740,631.82 4,806,001.32
15 813,402.60 272,990.89 540,411.71 5,346,413.03
16 779,169.53 279,051.30 500,118.23 5,846,531.26
17 804,446.09 282,935.38 521,510.71 6,368,041.97
18 751,913.47 283,090.03 468,823.44 6,836,865.41
19 743,772.96 282,255.21 461,517.75 7,298,383.16
20 711,027.43 288,049.77 422,977.66 7,721,360.82
21 624,898.13 285,536.53 339,361.60 8,060,722.42
22 659,634.86 281,981.83 377,653.03 8,438,375.45
23 627,486.69 285,075.48 342,411.21 8,780,786.66
24 636,251.89 241,512.85 394,739.04 9,175,525.70
25 632,991.78 241,839.82 391,151.96 9,566,677.66
26 309,671.06 309,671.06 9,876,348.72

NPV 6,492,805.14 3,313,826.64 3,178,978.50

BCR 1.96

IRR 23.85%
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@AN949N 5-16 wamsfum'}:ﬁmaﬂ’]slﬁmaomsamuﬁwmuma’umﬁu Tua ldwmanzay
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Un s l@nanan A lEsenvan elagns alagndazaa
0 0 805,930.00 -805,930.00 -805,930.00
1 0 175,582.03 -175,582.03 -981,512.03
2 0 218,471.89 -218,471.89 -1,199,983.92
3 0 222,388.37 -222,388.37 -1,422,372.29
4 854,137.74 273,422.91 580,714.82 -841,657.46
5 850,627.71 270,059.93 580,567.78 -261,089.68
6 895,739.01 272,761.74 622,977.26 361,887.58
7 858,251.01 271,876.07 586,374.94 948,262.51
8 1,093,013.26 271,876.07 821,137.18 1,769,399.70
9 1,142,215.38 292,763.75 849,451.63 2,618,851.33
10 1,156,465.93 292,138.35 864,327.58 3,483,178.91
1 1,394,443.60 297,049.69 1,097,393.91 4,580,572.81
12 1,265,324.50 255,808.77 1,009,515.73 5,590,088.55
13 1,291,261.11 255,989.54 1,035,271.57 6,625,360.12
14 978,935.94 268,442.33 710,493.60 7,335,853.72
15 868,458.43 268,828.99 599,629.44 7,935,483.16
16 989,249.98 256,196.71 733,053.26 8,668,536.42
17 886,625.84 259,133.07 627,492.77 9,296,029.19
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23 874,072.79 262,503.40 611,569.39 13,078,707.52
24 855,787.53 260,403.64 595,383.89 13,674,091.41
25 877,397.64 254 557.77 622,839.86 14,296,931.28
26 41,634.67 0 41,634.67 14,338,565.95

NPV 8,400,023.30 3,535,637.76 4,864,385.54

BCR 2.38

IRR 27.77%
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