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This study aimed to examine and forecast the impact of the aging society on the total factor
productivity of Thai agriculture by using the Stochastic production frontier analysis with unique constructed
farm-level dataset. The study mainly used the data obtained from the survey of socioeconomic, household,
and agricultural labor conditions from the crop years 2010/2011 to 2019/2020 collected by the Office of
Agricultural Economics. We found that the aging society had a negative impact on the agricultural total factor
productivity of Thailand. As a result, when the proportion of aging agricultural workers to all agricultural
workers in farmers' households increased by 0.01 on average, the agricultural total factor productivity
declined about 0.0367 percent. In addition, the study found that large-scale farm households were mostly
affected by the aging society, followed by small-scale farm households and medium-scale farm households,
respectively. The study predicted that by 2029, the higher level of entry into an aging society will lead to an
average decline of 0.88% in the total factor productivity of Thailand's agricultural sector. However, the
development of other factors, such as access to irrigation system, increase in education level, increase in
non-agricultural income, participating as members of farmer’ institutions, and increase in farm diversification,
will contribute to the improvement of total factor productivity in the agricultural sector. Nevertheless, the
study also revealed that the difference between the maximum and minimum temperatures had a negative

impact on the total factor productivity of Thailand's agricultural sector.
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Figure 1 Agricultural total factor productivity index

Source: USDA (2022)
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Table 1 Definition and summary statistics of variables

Full sample Small farm Medium farm Large farm
Variable Definition/Unit
Mean Sd. Mean Sd. Mean Sd. Mean Sd.
Y Output value (Baht) 396,693.00 447,929.60 266,057.60 309,561.30 329,458.30 331,983.10 595,752.90 579,121.00
N Land area (rai) 26.48 26.89 7.60 3.65 19.62 4.11 52.38 32.66
L Number of labors (person) 2.45 0.77 2.32 0.69 244 0.75 2.59 0.85
K Capital value (Baht) 357,414.10 929,870.20 190,677.80 592,063.10 284,567.20 802,573.30 598,548.60 1,229,898.00
Irrigate Access to irrigation (1=access to irrigation, O=otherwise) 0.25 0.43 0.24 0.43 0.23 0.42 0.28 0.45
ShrSchool Proportion of agricultural workers who have completed high school to all 0.17 0.21 0.15 0.21 0.16 0.21 0.19 0.21
agricultural workers in the household
ShrOld Proportion of elderly agricultural workers to all agricultural workers in the 0.29 0.39 0.33 0.42 0.29 0.39 0.25 0.36
household
ShrNonag Proportion of non-agricultural income to total household income 0.38 0.30 0.49 0.32 0.39 0.29 0.25 0.24
Activity Number of agricultural activities (activities) 221 1.22 1.87 1.07 2.26 1.20 2.49 1.29
MemberBAAC ~ Be a member of the BAAC group (1=yes, 0=no) 0.65 0.48 0.54 0.50 0.66 0.47 0.74 0.44
MemberCO Be a member of a cooperative group (1=yes, 0=no) 0.12 0.33 0.12 0.32 0.12 0.33 0.13 0.34
MemberAG Be a member of the farmer group (1=yes, 0=no) 0.12 0.32 0.12 0.32 0.12 0.32 0.11 0.32
Temp Mean temperature during growing season (°C) 26.89 0.49 26.89 0.48 26.87 0.49 26.89 0.51
Rain Cumulative rainfall during growing season (mm) 1,545.52 393.23 1,583.40 417.72 1,555.30 387.62 1,497.48 367.54
TempRange Difference between maximum and minimum temperature (°C) 28.46 167 28.47 1.66 28.45 1.66 28.45 1.70
Poor Household income per person less than the poverty line (1=yes, 0=no) 0.05 0.21 0.04 0.19 0.04 0.20 0.07 0.25
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Table 1 (Continued)

Full sample Small farm Medium farm Large farm
Variable Definition/Unit
Mean Sd. Mean Sd. Mean Sd. Mean Sd.
North Whether household located in the Northern region (1=yes, 0=no). 0.22 0.42 0.24 0.43 0.19 0.39 0.25 0.43
South Whether household located in the Southern region (1=yes, 0=no). 0.09 0.29 0.12 0.33 0.09 0.29 0.07 0.26
East Whether household located in the Eastern region (1=yes, 0=no). 0.06 0.24 0.06 0.24 0.05 0.22 0.07 0.25
West Whether household located in the Western region (1=yes, 0=no). 0.05 0.22 0.06 0.24 0.04 0.20 0.05 0.21
Central Whether household located in the Central region and Bangkok (1=yes, 0=no) 0.14 0.34 0.11 0.31 0.11 0.32 0.18 0.39
Northeast Whether household located in the Northeast region (1=yes, 0=no) 0.44 0.50 0.41 0.49 0.52 0.50 0.38 0.49
Observation 69,903 23,482 23,181 23,240

Source: Authors’ calculation
Sd. is an abbreviation of the standard deviation. The small farm has the farmland area less than or equal to 13 rai, the medium farm has the farmland area greater than 13 rai and less than 27.5 rai and the large

farm has the farmland area greater than 27.5 rai.
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(nL x nL -0.7549%** 0.0266
(nK x (nK 0.0319%** 0.0014
(NN x (nL -0.2245%** 0.0112
(NN x (nK 0.0273%** 0.0027
(nK x (nL -0.0696*** 0.0090
Constant (&) 12.6460*** 0.1674
Year Fixed Effects (A¢)

(% -0.7532%** 0.0251
g, -1.1883*** 0.0135
Observation 69,903

xxx xx ¥ account for the statistical significance at 1, 5 and 10%, respectively, and S.E. is the abbreviation of standard error.
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Aging effects in 2029
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Figure 2 Thailand agricultural total factor productivity index (A) and projected impacts of aging

on agricultural total factor productivity (B)
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Table 3 Marginal effect of factors influencing the agricultural total factor productivity classified

by farm size
Variables In_TFP
Full sample Small farm Medium farm Large farm
Adjusted S.E. Adjusted Adjusted S.E. Adjusted S.E.
Coef. Coef. Coef. Coef.
Irrigate 0.0199%*** 0.0018 0.0289*** 0.0031 0.0375*** 0.0029 0.0428*** 0.0027
ShrSchool 0.0954%*** 0.0034 0.1381*** 0.0061 0.1068*** 0.0055 0.0335%** 0.0052
Shrold 0.0367*** 0.0020 -0.0409*** 0.0033 -0.0337*** 0.0032 -0.0521%* 0.0032
ShrNonag 0.1607*** 0.0026 0.2068*** 0.0047 0.2260%*** 0.0043 0.1278*** 0.0053
Activity 0.0230%** 0.0005 0.0284*** 0.0010 0.0226*** 0.0009 0.0198*** 0.0007
TempRange 0.2045%** 0.0159 -0.1870*** 0.0310 -0.2420%** 0.0257 -0.2130%** 0.0242
Temp -0.1007*** 1.2231 -0.0559 2.4963 0.1995 1.8844 -0.2636*** 1.7886
Rain 4.90E-05*** 1.18E-05 2.45E-05 2.07E-05 3.18E-05 1.76E-05 5.68E-05%** 1.89E-05
MemberBAAC 0.0290%*** 0.0018 0.0419*** 0.0029 0.0234%** 0.0028 0.0227%*** 0.0030
MemberCO 0.0291%** 0.0023 0.0242*** 0.0043 -0.0010 0.0041 0.0092** 0.0033
MemberAG 0.0115%** 0.0023 0.0078 0.0040 0.0290%** 0.0036 0.0090** 0.0033
Poor 0.3475%** 0.0082 -0.4004*** 0.0184 -0.3563%*** 0.0138 -0.3119%%* 0.0111
constant -34.4832* 16.3200 18.5783 33.4482 31.9420 25.1326 -61.9043* 23.8035
Year FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
R-squared 0.3657 0.3704 0.4542 0.4794
RMSE 0.1915 0.2006 0.1737 0.1417
Observation 69,903 23,482 23,181 23,240

xxx xx * account for the statistical significance at 1, 5 and 10%, respectively. Adjusted Coef. is the exact percentage change in the

dependent variable resulting from 1 unit change in the independent variable; S.E. is the standard error; Year FE is the year fixed effects;

Region FE is the regional fixed effects and RMSE is the root mean squared error.
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nmawedgn w.a. 2561/2562 1Wuduin aenadesiu
n3An¥IY8 USDA (2022) inuinlud wa. 2561 ein

v

fatdnannmdadenisudnsinlunainunsvedlne
funliuusudanategsmeiioswuded wea. 2563
nansAnenluduiiany Jadeiifinadeninu
lafiusganSnmiBamadialunianeasvesUsemdlng
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T uavadiSoullanuzennou silseRuveINIsIN
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Tulnsiwizdgn w.e. 2572/2573 (p.A. 2029/2030)

wWiguiiguiudnisinizdgn w.a. 2558/2559 (a.e.

2015/2016) wulunmasmesisszma nsidng
Faugateluseduiigeluasyilvindnnmiadonis
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Table 4 Agricultural technical inefficiency and its determinants classified by farm size

Variables Technical Inefficiency
Full sample Small farm Medium farm Large farm
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Irrigate -0.0197*** 0.0018 -0.0285*** 0.0031 -0.0368*** 0.0029 -0.0419%*** 0.0027
ShrSchool -0.0911%** 0.0034 -0.1293*** 0.0061 -0.1015%** 0.0055 -0.0329*** 0.0052
ShrOld 0.0374*** 0.0020 0.0418*** 0.0033 0.0343%** 0.0032 0.0536*** 0.0032
ShrNonag -0.1490%** 0.0026 -0.1880%*** 0.0047 -0.2037%*** 0.0043 -0.1203*** 0.0053
Activity -0.0228*** 0.0005 -0.0280%** 0.0010 -0.0224*** 0.0009 -0.0196*** 0.0007
TempRange 0.2287*** 0.0159 0.2070%** 0.0310 0.2770*** 0.0257 0.2395%** 0.0242
Temp -0.0543%** 1.2231 -2.7254 2.4963 1.0443 1.8844 -6.1997*** 1.7886
Temp® 0.0760*** 0.0229 0.0508 0.0467 -0.0224 0.0353 0.1189*** 0.0336
Rain -1.00E-04*** 1.18E-05 -2.08E-05 2.07E-05 -4.36E-05 1.76E-05 -1.53E-0g*** 1.89E-05
Rain? 1.66E-08%** 2.72E-09 -1.16E-09 4.68E-09 3.80E-09 4.19E-09 3.22E-08*** 4.35E-09
MemberBAAC  -0.0286*** 0.0018 -0.0411*** 0.0029 -0.0231%** 0.0028 -0.0225%** 0.0030
MemberCO -0.0287*** 0.0023 -0.0239*** 0.0043 0.0010 0.0041 -0.0091** 0.0033
MemberAG -0.0114%x* 0.0023 -0.0077 0.0040 -0.0286*** 0.0036 -0.0090** 0.0033
Poor 0.4270%** 0.0082 0.5114%** 0.0184 0.4405*** 0.0138 0.3738*** 0.01111
constant 48.1289%** 16.3200 31.2241 33.4482 -19.2951 25.1327 74.5418** 23.8035
Year FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
R-squared 0.2109 0.2479 0.3111 0.3771
RMSE 0.1915 0.2006 0.1737 0.1417
Observation 69,903 23,482 23,181 23,240

*¥x *¥% ¥ account for the statistical significance at 1, 5 and 10%, respectively. Coef. is the coefficient; S.E.is the standard error;

Year FE is the year fixed effects; Region FE is the regional fixed effects; and RMSE is the root mean squared error.
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