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ABSTRACT: Thailand has always experienced problems with insufficient production of maize to meet domestics
demand. The main obstacle to increasing maize production faced by Thai farmers is low productivity, specifically in
inappropriate areas. Currently, more than 50 percent of maize planting areas are in conservation forest areas and
highlands. This study therefore focuses on the technical efficiency of maize production in major production areas
of the country in order to find the ways to increase production efficiency. This study employed Stochastics Frontier
Analysis with a Translog form to analyze the technical efficiency of maize production. The data obtained from the
survey of maize production during the crop year 2015/16 of 404 farmers in six provinces. The results showed that
69.5 percent of farmers has technical efficiency of maize production at a moderate level (0.63). However, almost
one-third of the farmers have the opportunity to increase technical efficiency by increasing the use of seeds and
labor in the appropriate amount in order to achieve a higher average yield per rai. The cultivation of maize at least
in moderate planting zone results in a higher yield per rai for 0.11 percent (or 94 kilograms/ rai from the average
yield of 859 kilograms/ rai.) Growing maize in areas with slopes less than 20 degrees, significantly increases technical
efficiency. Noticeably, the results of this study are the empirical evidence to confirm that maize cultivation in
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appropriate areas following dashboard LDD Zoning and planting in the lowlands are appropriate measures that
should be supported to increase domestics supply of maize.
Keywords: technical efficiency; stochastic frontier analysis; highland maize cultivation; land suitability
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Tablel Generalized Likelihood-Ratio Test of Hypothesis of the Stochastic Frontier Production Function

Testing L(Hy) L(H)  df ya Z(Z) o5 results

Model of Production function between Cobb-
-458.23 -405.32 29 105.82 4198 reject H,
Douglas and Translog

The presenting of technical inefficiency effects* -457.70 -405.32 18 104.76 28.26 reject H,

Note: All critical values are at 5% level of significance.

* The critical value for this test involving ¥ = 0 is obtained from table of Kodde and Palm (1986)
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Table 2 Descriptive statistics of variables
Study site / Province
Variables Nakhon
Nan Phetchabun Loei Sa Kaeo Lop Buri Total
Rachasima
(n=189) (n=120) (n=36) (n=32) (n=13) (n=14) (n=404)
Variables used in maize production frontier function
846.35 912.08 685.76 837.13 929.83 1,004.42 859
Yield (Kg. seed/rai)
(398.28)V (458.49) (358.68) (312.25) (422.93) (306.21) (407.16)
3.16 3.45 2.98 3.36 3.18 2.87 3.24
Seed (Kg. /rai)
(0.64) (0.93) (0.85) (0.54) (0.37) (0.67) (0.76)
844.45 774.18 756.26 987.10 718.53 647.31 812.93
Fertilizer (Baht/rai)
(525.79) (423.56) (365.07) (569.76) (361.40) (300.06) (481.18)
245.86 141.34 259.90 237.52 145.61 223.32 21493
Chemical (Baht/rai)
(259.86) (96.34) (207.96) (288.14) (81.72) (288.97) (223.37)
7,18 3.56 5.94 1.43 2.82 0.97 5.19
Labour (man-day/rai)
(4.28) (2.85) (2.53) (1.44) (2.59) (1.18) (4.07)
Adequate of water use¥(1=yes ; 0=no) 31.03 34.08 35.85 17.54 40.91 4.17 30.52
Growing maize in at least moderate
22.75 57.98 58.33 0.00 100 100 39.85
suitable planting zone # (1=yes; 0=no)
Variables used for analyzing technical inefficiency of maize production
18.65 26.09 25.47 24.88 21.69 24.71 22.27
Experience in maize production (year)
(10.77) (10.15) (11.75) (8.94) (11.09) (15.43) (11.23)
Highest level of education of 10.59 9.53 9.11 12.16 10.62 11.86 10.31
household (year) (3.52) (3.73) (3.39) (3.51) (3.84) (3.35) (3.65)
Facing production problem? (1=yes;
60.32 26.67 47.22 56.25 76.92 57.14 49.26
0=no)
Slope of planting area is <20 degrees®
18.85 57.54 35.85 71.93 86.36 91.67 37.14
(1 = yes; 0 = no)
Burning farm after harvesting? (1=yes;
40.53 41.67 38.89 12.50 23.08 57.14 38.52
0=no)
Handpicked harvest” (1=yes ; 0=no) 100 71.67 100 28.13 69.23 7.14 81.68
Planting area with property right
30.80 91.06 41.51 100 40.91 0.00 50.00
document® (1 = yes; 0 = no)
Farm income (not include maize) 37.99 47.13 82.21 355.95 188.00 95.07 76.64
(thousand Baht/year) (69.70) (59.50) (179.73) (691.73) (264.78) (198.67) (232.06)
Non-farm income (thousand 44.86 45.37 31.40 409.31 53.85 54.94 73.31
Baht/year) (62.13) (82.04) (46.72) (2,115.47) (45.56) (57.39) (598.46)
31.91 41.98 28.89 59.31 18.46 88.36 38.32
Planting area of maize (Rai/household)
(17.12) (34.39) (16.73) (94.28) (10.05) (75.28) (39.31)
Planting of alternative crop? (1=yes;
26.98 25.00 50.00 46.88 38.46 21.43 30.20

0=no)

Note: 1/ The number in () is standard deviation. 2/ percentage of households 3/ percentage of plots
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NNl inasewna (Table 3)

Table 3 The results of Stochastic Frontier Analysis of maize production in Thailand

Variable Coefficient Standard error t-ratio
Constant 0.1434 0.1148 1.2494
Seed 2.2180 0.4209 5.2684%**
Fertilizer 0.0678 0.1419 0.4774
Chemical 0.1255 0.0975 1.2873
Labour 0.3223 0.0789 4.0814%*
(Seed) x (Seed) 1.3155 0.3489 3.7695%**
(Fertilizer) x (Fertilizer) 0.2464 0.0738 3.3388%**
(Chemical) x (Chemical) -0.0171 0.0202 -0.8459
(Labour) x (Labour) 0.0679 0.0469 1.4476*
(Seed) x (Fertilizer) -0.5828 0.1510 -3.8585***
(Seed) x (Chemical) 0.0647 0.0591 1.0957
(Seed) x (Labour) -0.1164 0.1280 -0.9093
(Fertilizer) x (Chemical) 0.0608 0.0237 2.5699%**
(Fertilizer) x (Labour) 0.0562 0.0528 1.0657
(Chemical) x (Labour) 0.0242 0.0205 1.1821
Growing maize in at least moderate suitable planting zone 0.1078 0.0457 2.3624%*
Adequate of water use 0.0398 0.0349 1.1419
Planting area is located in Nan. 0.2858 0.1206 236997
Planting area is located in Phetchabun. 0.3272 0.1329 2.4615%%*
Planting area is located in Loei. 0.5232 0.1949 2.6836%**

Planting area is located in Nakhon Ratchasima. 0.3978 0.1848 2.1632**
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Table 3 The results of Stochastic Frontier Analysis of maize production in Thailand (Cont.)

Variable Coefficient Standard error t-ratio
Planting area is located in Lop Buri. -0.1633 0.1996 -0.8184
(Seed) x (Nan) -2.0004 0.4479 -04.4662%**
(Fertilizer) x (Nan) 0.0388 0.1567 0.2476
(Chemical) x (Nan) 0.1348 0.1006 1.3396*
(Labour) x (Nan) -0.3074 0.0971 -3.1670%**
(Seed) x (Phetchabun) -2.2592 0.4357 -5.1852%**
(Fertilizer) x (Phetchabun) 0.0901 0.1577 0.5709
(Chemical) x (Phetchabun) 0.1412 0.1015 1.3906*
(Labour) x (Phetchabun) -0.2633 0.0861 -3.0577%**
(Seed) x (Loei) -1.4732 0.5009 -2.9409%**
(Fertilizer) x (Loei) 0.0643 0.2212 0.2908
(Chemical) x (Loe) 0.0633 0.1175 0.5384
(Labour) x (Loei) -0.5570 0.1819 -3.0618%**
(Seed) x (Nakhon Ratchasima) -3.1595 0.5214 -6.0599%**
(Fertilizer) x (Nakhon Ratchasima) 0.2378 0.1548 1.5364*
(Chemical) x (Nakhon Ratchasima) 0.0409 0.1059 0.3864
(Labour) x (Nakhon Ratchasima) -0.1203 0.1009 -1.1915
(Seed) x (Lop Buri) -2.5814 0.5112 -5.0496%**
(Fertilizer) x (Lop Buri) 0.1901 0.2040 0.9317
(Chemical) x (Lop Buri) 0.2082 0.1138 1.8292%*
(Labour) x (Lop Buri) -0.3553 0.1186 -2.9965%**
Sigma-squared (8 2) 0.3589 0.0406 8.8263%**
gamma (Y) 0.8650 0.0321 26.9069***
Log likelihood function -405.32
LR test of one-side error 104.77

Note: *** is significance level of 0.01, ** is significance level of 0.05, * is significance level of 0.10.

Source: Estimated by using Frontier 4.1 program
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Table 4 Technical efficiency of maize production in Thailand

Study site/Province  Number of plots Mean Median Min Max S.D.
Nan 435 0.628 0.660 0.087 0.902 0.180
Phetchabun 179 0.604 0.609 0.151 0.940 0.181
Loei 53 0.447 0.444 0.097 0.876 0.185
Nakhon Ratchasima 57 0.704 0.734 0.275 0.933 0.162
Lop Buri 24 0.935 0.936 0.895 0.953 0.013
Sa Kaeo 22 0.921 0.929 0.879 0.960 0.024

Total 770 0.633 0.661 0.087 0.960 0.195

Source: summarized from estimated results
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Table 5 Factors affecting technical inefficiency of maize production

Variable Coefficient Standard error t-ratio
Planting area is located in Nan. 3.5464 1.6184 2.1912**
Planting area is located in Phetchabun. 3.7888 1.6282 2.3269**
Planting area is located in Loei. 4.2070 1.6391 2.5666**
Planting area is located in Nakhon Ratchasima. 3.4295 1.6724 2.0506**
Planting area is located in Lop Buri. -0.2922 0.6473 -0.4514
Experience in maize production (year) 0.0036 0.0037 0.9755
Highest level of education of household (year) 0.0153 0.0109 1.4106*
Facing production problem 0.2693 0.0808 3.3317%**
Slope of planting area is < 20 degrees -0.1271 0.0929 -1.3684*
Burning farm after harvesting -0.0065 0.0811 -0.0802
Handpicked harvest 0.5671 0.2439 2.3251**
Planting area with property right document 0.1072 0.0901 1.1899
Farm income (not include maize) (thousand Baht/year) -0.00008 0.0003 -0.2836
Non-farm income (thousand Baht/year) -0.00006 0.00006 -1.0876
Planting area of maize (Rai/household) 0.0021 0.0012 1.6958*
Planting of alternative crop 0.0418 0.0834 0.5011

Note: 1/ ** is significance level of 0.05.; * is significance level of 0.10.
2/ Study sites in Sa Kaeo provinces are used as the based-line for comparing physical environment of maize production.

Source: Estimated by using Frontier 4.1 program
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