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ABSTRACT: This study aims to compare costs and benefits of sugarcane and alternative crops while taking into
consideration the effects of climate variability on the productivity and planting area of sugarcane. Using primary data
from 421 interviews of farm households alongside climate related secondary data, a cost-benefit analysis is
conducted. Further, CropWat and Positive Mathematical Programing (PMP) models are applied. The results indicate
that while, on average, sugarcane farmers’ income exceeded variable costs by 1,496.26 baht/rai, alternative crops
may be more lucrative. This is driven by high variable costs (e.g., labour) in sugarcane production compared with
alternatives such as wet-season rice, dry-season rice and cassava. When taking into account farm size, the study
finds that this is of particular relevance for small-scale farmers. Regarding climate variability, the CropWat model
determines that the yields of sugarcane 7.2 percent and dry-season rice 6.7 percent decrease in severe El Nifio
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years, whereas other alternatives are not affected when compared with the 2018/19 baseline. The results of PMP
modelling show that the occurrence of El Nifio and severe El Nifio years will result in not only the reduction of
productivity in the survey area, but also a decline in planted area of sugarcane, which will greatly reduce overall
production in the study area by between 7-19 percent. The following recommendations are drawn from the study:
First, small scale sugarcane farmers should cooperate in farming groups in order to reach economies of scale or exit
sugarcane production in favour of alternative crops. Second, sovernment agencies should encourage farmers to
insure their crops against climate variability which rain delay is expected to increase in frequency. Third, we
recommend that support irrigation systems be established to depress risk of sugarcane shortage in long run.
Keywords: sugarcane; cost-Benefit; climate variability; Positive Mathematical Programing
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Figure 1 The study area covering sugarcane plantation area 50 km around Khonkaen sugar mill

Source: own illustration
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Table 1 Agricultural land use in the study area in 2017

Nong Bua Lam

Khon Kaen Udon Thani Maha Sarakham Kalasin Total
Land use Phu

(rai) (%) (rai) (%) (rai) (%) (rai) (%) (rai) (%) (rai) (%)
Rice 915,625 47.4 77,982 28.7 155,977 75.9 170,183 68.9 108,075 29.1 1,427,841 a7.2

Sugarcane 593,496 30.7 125,627 46.3 11,008 54 31,300 12,7 116,063 31.2 877,494 290
Cassava 211,678 11.0 46,409 17.1 13,517 6.6 26,846 10.9 105,995 28.5 404,445 134

Tree crop 159,399 8.3 16,400 6.0 23,191 113 9,512 3.9 38,801 104 247,303 8.2

Other 51,293 2.7 5,224 1.9 1,832 0.9 9,096 3.7 2,933 0.8 70,377 23

Total 1,931,491 1000 271,642 100.0 205525 100.0 246,937 100.0 371,867 100.0 3,027,460 100.0

Source: Land Development Department (2017)

maﬁnmaﬁ’muﬂﬂisLmsuam%”sL%umwmﬂimumﬂsﬁﬂiﬂwﬁﬁuﬁwaﬂqﬂefauimg U funuasnsiaug
wnzUan 100 15 Ugndes 90 15 axduundunuasnsgugndes 1Judu deyannnsdunisalniifounsnsns wuii lag
WAsinumsnsiugndes TfiAunuasiade 355.28 13/a3a3eu suinumsnsiugnin wastudendsdensosfimuinuns
\fy 23.82 wax 34.16 13/A%Teu muddu ImmamaLL‘U'QLﬂwmﬂié’ﬂqﬂﬁaEJmmmmﬁuﬁﬂqﬂéJasJ woadu s1eén  (1-
59 19) 1¥inwatds 3249 13/asa5ou s1enans (60-199 15) 108.82 13/af13eu uagsnelve) Gnnndt 200 15) 924.53 13/

ASIL30U A4 Table 2

Table 2 Land use of farm households based on their main crops in crops year 2018/19

Land use (rai)
Household type

Crop land Sugarcane Rice Cassava Other crops

Sugarcane 355.28 342.93 T7.77 0.01 4.57
small sugarcane (1-59 rai) 32.49 22.09 5.81 0.03 4.56
medium sugarcane (60-199 rai) 108.82 93.37 6.29 - 9.15
large sugarcane (more than 200 rai) 924.53 913.33 11.2 - -
Rice 23.82 7.45 8.55 6.73 1.09
Wet season rice 24.16 7.30 13.98 1.53 1.35
Dry season rice 23.49 7.61 3.13 11.93 0.82
Cassava 34.16 14.01 3.77 16.38 -

Source: own calculation
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Figure 2 Average monthly rainfall by weather condition from year 1951 - 2018

Source: Thai Meteorological Department, 2019
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Figure 3 Frequency and intensity of absent rain period yearly from 1951 - 2018

Source: Thai Meteorological Department, 2019
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Wewnannsuandeeinisldusanugninnisint seaszidends Table 3

Table 3 Cost and benefit of sugarcane and other crops in crop year 2018/19

Sugarcane Wet Dry

List season season Cassava
average small medium large . .

rice rice
Fix cost (baht/rai) 826.02 970.79 314.17 206.81 212.01 212.01 1,236.32
Variable cost (baht/rai) 7,358.92 7,479.54 6,740.35 6,306.19 2,822.68 2,586.95 4,402.30
Total cost (baht/rai) 8,184.94 8,450.32 7,054.52 6,513.00 3,034.70 2,798.97 5,638.61
Yield (kg/rai) 10,434.36 10,377.65 10,942.14 10,111.21 740 548.18 804.44

Price (baht/kg) 0.76 0.76 0.77 0.70 10.96 10.96 7.36

Total income (baht/rai) 7912.78 7,841.02 8,431.48 7,083.47 8,112.74 6,009.76 5917.69

Income over cash variable costs
1,496.26 1,306.15 2,642.24 1,387.59 5,672.70 3716.45 2,498.99

(baht/rai)
Income over variable costs
553.86 361.49 1,691.13 T77.27 5,290.05 3,422.81 1,515.40
(baht/rai)
Profit (baht/rai) -272.16 -609.03 1,376.96 570.47 5,078.04 3,210.79 279.08

Source: own calculation
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Figure 4 Productivity change of sugarcane and dry season rice by weather scenario

Source: own calculation

Table 4 Crops income changed by weather year compare with base year 2018/19

Income changed Severe El Nino El Nino La Nifa Severe La Nina
Sugarcane (baht/rai) -611.07 -237.64 -135.80 -42.44
Dry season rice (baht/rai) -763.04 -582.74 -787.04 -654.86

Source: own calculation
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Figure 5 Plant areas by weather scenarios
Source: own calculation
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Figure 6 Percent change of planting areas compare with baseline scenario

Source: own calculation
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NUNIHEN 2561/62

Table 5 Summary of sugarcane productivity, planted area, total production under the weather scenarios

Sugarcane
Scenario Productivity Plant area Production Production change from baseline
(ton/rai) (rai) (ton) (ton) (%)
Severe El Nino 9.63 770,820 7,423,243 -1,732,845 -18.93
EL Nino 10.12 845,535 8,558,235 -597,854 -6.53
Baseline 10.43 877,494 9,156,088 0 0.00
La Nifa 10.26 872,466 8,947,732 -208,356 -2.28
Severe La Nifa 10.38 873,895 9,069,737 -86,352 -0.94

Source: own calculation
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