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Technical efficiency of garlic production in Fang district, Chiang Mai province
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ABSTRACT: Although Fang district is major garlic producing area in Chiang Mai province, its average
growth rate of yield is the lowest compared to other districts in the same province. During 2007 — 2015,
the average yield increased by only 1.96 percent, hitting a record low of 3,570 kilograms per rai in 2015.
The objective of this study is to evaluate the efficiency of garlic farmers in Fang district. This research
applied the StoNED model to analyze garlic production data in the 2015/2016 crop year from a sample
of 100 garlic growers, as well as the Tobit model to study factors affecting the technical efficiency of
garlic production. The findings show that the average efficiency level was 0.60 or 60 percent, and 55
percent of the sample group achieved high technical efficiency score (0.6 — 0.8). Factors that positively
affected technical efficiency of garlic production were found to include education of household head
(Edu) and area type (P < 0.05), as well as water source (P < 0.01). Variables which showed negative
correlation were farmers’ agricultural experience (Exp) and plantation area (Area). The results of the
analysis highlight the importance of education for farmers, the optimal use of land for planting, and the
availability of alternative water sources for agriculture in the future.

Keywords: Stochastic Nonparametric Envelopment of Data (StoNED), technical efficiency, the efficient
production
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Table 1 Average garlic yield of Chiang Mai in 2007 and 2015

Year

Province / District 2007 (kilogram)

2015 (kilogram) Rate increase (percentage)

Chiang Mai 3,063 3,591 14.70
Fang 3,500 3,570 1.96
Mae Ai 3,000 4,000 25
Chai Prakam 3,000 4,000 25
Wiang Haeng 4,000 4,000 -
Chiang Dao 3,000 3,675 18.37
Mae Taeng 3,000 3,800 21.05
Samerng 3,000 3,670 22.33
Other 2,000 2,100 5

Source: Chiang Mai Provincial Agriculture office, 2015
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Table 2 Statistic of variables of StoNED

Variable Minimum  Maximum  Average Standard Coefficient
deviation of variation

Production of raw garlic (Y) 2,000.00 5,200.00 2,974.30 652.64 4.56
(kg/rai)
The amount of garlic (X1) 100.00 150.00 110.50 12.80 8.63
(kg/rai)
The cost of fertilizers and 960.00 9,502.00 3,604.55 1,018.06 3.54
hormones (X2)
(Baht/rai)
The cost of pesticides (X3) 182.86 2,000.00 640.41 199.81 3.21
(Baht/rai)
The amount of labor used in the 27.33 238.00 124.34 35.49 3.50
production (X4)
(hours worked/rai)
Farm machinery (X5) 0.00 1,666.67 538.82 302.83 1.78
(Baht/rai)
Costs of other inputs (X6) 3,000.00 6,850.00 5,300.09 766.92 6.91

(Baht/rai)
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Table 3 Technical performance of garlic production in Fang district, Chiang Mai province

The technical performance Samples (persons) Percentage
Very low (0.0000-0.2000) 0 0

Low (0.2001-0.4000) 0 0
Medium (0.4001-0.6000) 45 45
High (0.6001-0.8000) 55 55
Very high (0.8001-1.000) 0 0
Total 100 100
Technical performance average 0.60
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Table 4 Technical efficiency of garlic production in Fang district, Chiang Mai province

Variable Coefficient t statistics
Constant 0.521 23.298***
Experience farmers planting garlic (Exp) 0.001 1.240
Schooling (Edu) 0.003 2.129**
Planted area (Area) 0.003 1.486
Dummy variable nature plantation (Area type) 0.033 2.328™
Sources (Water) 0.064 4,776
Sigma 0.047 14.142
Log likelihood function 163.257

Root mean square error 0.049

ANOVA based fit measure 0.000

DECOMP based fit measure 0.497
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