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Abstract

The agricultural sector in Thailand is a vital part of the economy, currently employing
approximately 30% of the total workforce. However, it faces labor and human capital shortages, particularly
among young working-age individuals who are crucial to agricultural development. Agricultural
mechanization is therefore a key strategy for increasing productivity, reducing labor burdens, and ensuring
the sustainability of agricultural employment. This research aims to investigate the factors influencing rice
yield through the use of agricultural mechanization, to promote the long-term engagement of young
working-age individuals. It seeks to propose appropriate policies and practical guidelines for promoting
effective and sustainable access to mechanization. Using a sample of 1,855 farming households and
analyzing data using linear regression model, the results showed a high level of explanation for rice yield
variance (R2 = 0.879) and statistical significance (p < 0.001). The findings indicated a positive correlation
between increased mechanization and rice yield per rai. Groups utilizing all three stages of mechanization
achieved an average yield of approximately 573.77 kg/rai. Promoting the appropriate use of agricultural
mechanization significantly increases rice production, plays a crucial role in ensuring the sustainability of
agricultural employment, and motivates young working-age farmers to remain secure in the agricultural
sector. This study provides preliminary empirical data to inform policy formulation aimed at promoting the
use of agricultural technology, developing water infrastructure, and supporting young farmers, thereby
enhancing rice production efficiency and strengthening the sustainability of agricultural labor in Thailand.
Keywords: agricultural machinery, young working-age, rice production, labor sustainability
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Table 1 Definitions, means, and standard deviations of independent variables (demographic and
production factors) and dependent variable (yield) for rice production (n = 1,855)

Variable Definition Mean SD n (%)

Yield Yield per rai (kg) 552.97 102.07

Age Age of household head (20-45 years) 36.20 years 6.68

Sex Male 913 (49.22)
Female 942 (50.78)

Education level Higher than bachelor’s degree 412 (22.21)
Upper secondary/vocational 793 (42.75)
Lower secondary 424 (22.86)
Primary or below 226 (12.18)

Household size Number of household members (persons) 0.89 person 1.39

Cultivation region ~ Central and Northern regions 340 (18.33)
Western and Eastern regions 95 (5.12)
Northeastern region 382 (20.59)
Southern region 1,038 (55.96)

Land tenure Owned farmland 915 (49.53)
Rented farmland 940 (50.67)

Cultivated area Size of cultivated area (rai) 28.95 rai 15.01

Water source Irrigated water source 144 (7.76)
Non-irricated water source 695 (37.47)
Natural water source 1,016 (54.77)

Machinery group 1 Basic agricultural machinery 1,469 (79.19)*

Machinery group 2 Advanced agricultural machinery 1,693 (91.27)*

Machinery group 3  Specialized agricultural machinery 537 (28.95)*

* Percentages exceed 100% because respondents could select more than one type of agricultural machinery.
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Table 2 Productivity by intensity of agricultural mechanization

Mechanization intensity Description (production stage) Productivity (kg/rai)
1 Use of agricultural machinery in one (n=479) 519.69
2 Use of agricultural machinery in two (n=908) 559.81
3 Use of agricultural machinery in three (n=468) 573.77

The difference among groups is statistically significant (ANOVA: F = 38.73, p < 0.001).

mamsmmawwaummﬂmmawmﬂﬂwaw 9 ﬂammﬂmwwﬂaﬂmmsameﬂivammwmﬁwamn
mwmswum | Tnegreandadifasunssay L‘wmmma’mL':tﬂumimmumu wasLinUsEanEAmMnIsTAnIsuUan
Fupiesdnsnanisinunsiunumddysonisiiunaninuas gM3UTuMYesNIANENTlUUTUNYDINTUIALARY
W3991u (Pingali, 2007; Chen et al., 2022; Nguyen et al,, 2023) uana1nil miﬂiwaﬂm“[,mwﬂiuiaaamim Wy ln
suion19nEns Siaunsaiiuauniuglunislddasonisudnuas meﬂiuawﬁmwmiwmiwumquﬂaﬂ
(Ofﬁce of Agricultural Economics, 2023) mﬂ‘dmiawﬂiﬂamimwﬂwmwumummeimwmuwmmi
duieflunumddysensiiunandnd muumiwmmmﬂm'mammﬂuiua anmiaaLaimmﬂmmawmﬂa
wazwAlulagn1sinumnsaIvgiunsiauIinyenIsTanIsuUau Wefiulszavsnmuaranudsduresszuunis
NARD17 ) .

970 Table 3 miﬁammﬁﬁuﬁmmﬁuﬁuﬁ‘ﬁmuﬁuwamﬁm%naiali' Tneinunsnsfilanuiininandniade
mfmmwmﬂwi‘ummmmmm AGARGD ﬂawmwmumamamaas 590.96 nlansusals mmuwﬂamwiwmwaa
auosiinandnads 513.94 Alandusols nan1sedeu independent samples t-test wandliduinanuuaneng
aanaiidudAyneadia (c = -17.54, p < 0.001) mmLLmﬂmwmaamauLLiwﬂwmﬂwammamwmmmLsm
iy GZNMLL‘LDI‘LJ&J‘\]ﬂﬂ’]iLLUﬁﬂLW’]”ﬂaﬂ@EJ’NLSUEJSZJULWEJI%F’]NW]ﬂ‘UﬁluVluﬂ”lL?ﬁ dwaliinsldtatoniandn i Uy
msdansin uaziedesdnsnanIsinuns ogreiUsEansamLNnTY

Table 3 Productivity by type of cultivated area

Area type productivity Minimum Maximum
Household-owned land 513.94 320 756
Rented land 590.96 320 756

t-test: t = -17.54, p < 0.001. The difference in mean rice productivity between household-owned land and rental land is

statistically significant.

Han1sAnwdenAdIULLIARNTI AN TSNS MSInEasTiTunsTasensnanegefiuss v am
ielfiunandn (Food and Agriculture Organization of the United Nations & African Union Commission, 2018)
FIANUAN VD Takeshima et al. (2013) fnuihnsdndmdnennsuaznaluladanunsatieiiunandnseniag
wummmwmﬂﬂm U9NINL Lmawmimﬁ’amumammm'ﬁ’wﬂu Table 2 fnuinnsldinsesdnsnanisinensly
%masuumausuaqﬂ'ﬁvmumiwammmauwuﬁﬂmwmuwawammnwawu Jeomavviauinnuasnsigfinuduuli
I%Lﬂiaﬂﬁ]ﬂiﬂaLLa‘“L%ﬂiuiaﬁﬂﬂiwaﬁlmﬂﬂ‘ﬂum@LWMﬂi”ﬁMﬁﬂ’]Wﬂ’]iNam

miﬁﬂmuimmmmewmmaﬂ‘wmz:u (Multiple Regression Analysis: MRA) ﬁ]’mmauamuiaumws
1,855 As150U meLﬂi’]”%f]%wamamamamamsunmaimmﬂ%miawﬂiﬂamimwm HANISILATIZANUIN
wuuTaeslidedAyeaia (F (10,1844) = 3492.78, p < 0.001) way mmaaaﬁmammLLUiUiaumaamamamm’ﬂm
Sovay 87.8 (R? = 0.878) uila1A1 R? 9z a81‘1450,mmaumaaqmm‘ummawwammmam LLmLummamLLﬂimﬂm
Tunvudrasadutladenisuanlnense 1y mmm‘wumwuﬂaﬂ wndsin warnsldiedesdnsna @ mummauwuﬁﬂu
NANAANINNITNEATIAYAT ﬁmmmmaﬁmasmummLLUiﬂsau%wamamlmﬂaumm wonaNilensavaey
AN multicollinearity 8@ Variance Inflation Factor (VIF) uaga1 Tolerance smwmwmLLUsaaimwmasf’Lu
wnaeifiseusuld Ssanusaduduninuindedevesuudiasduniseduieanuduiusse M’Jwﬂf\m&mﬁmamau
NaKART1IeUNYAINS (Wooldridge, 2020)
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v '
A

NINYINTNIIHER wazn1skdiadaadnsnanisinens Jadediiisnsnadonandnd1n wuin dnuwaeiiud
zUgn unash Auftnzugneuniiana uazsedumsldieiesdnsnanisinuas 1utiadeiifiaviwasionandndn
oy AR NI9EDA Tuvausdl nAveanEAINg SEAUMsAne wazsuuaudnlupiaiiou laiﬁmmﬁ'uﬁuﬁ‘ﬁu
nandnUIeg1edidydAey suam:maLLammmamwuﬁmaamLuJ':?mmmmﬁlmmuammsmaaamu

NAN1TILASIZANUIN mwamﬂmwum%ﬂumsmw Uaﬂ“UW’JNiWWUNaNa@ﬁJﬂQ’]W‘UWiULLU‘UEJu "’IN

Yield = 393.034 + 5.771Rented agriculture land
+ (254.645central&northern + 272.555western&eastern + 204.052southern

+ (18.098lIrrigated area + 11.811Natural water) + 3.631Agricultural machine

Takeshima et al. (2013) ﬁzmmeaﬂ,wwmwﬁﬂwwmwmﬂmmﬂi z@nsamnisdanisulaanizugn oglsh
AU miLUumeawmumaauaimmimLLaiﬂwmuua%mmmﬂuiws £8717 AULANANNYDINANITANEIDID
A DU NBLIANIZYDUNYATNT TUTINUADUAY ﬁmmLaaﬂimwummemmwamamﬂmmawmﬂa WaLUIINg
ammimﬁwamam&lfumuLwaiwﬂumﬂumwuﬂwmmu suvdyaesveredisananalludueulunsuan
LLauLaamamiawﬂw,wﬂiuiaamiwam (Kansiri et al., 2024)

dlofiarsamanisuse ll’]ﬂm”IﬁiJinﬁVIﬁSLUiuﬂU‘ﬁ’léJﬁl’JLLUi (Table 4) Jadovangsudanuduiusiy
wawamnamwuamﬂmmaammmu p <0.01 Iﬂammauwuﬁmaﬂanﬂiamammmuaﬂwmuﬂﬁmm

1umumaumaau’mawﬁwamamamamnammuamﬂm 1ma‘w1mv1aaiuwmaﬂiumumauL.maam
53INALTE ﬂuwamammmmumwummaumamwmw &9 Nawanuch et al. (2023) 5% U’mmaammu
‘ﬂmawumwammmamamammamimwm wonnuansznulaRsIRoRANAILEY AR LT Ssdananonis
mau’LammmaaLﬂwsm domnitudindssuuraUssnudiatuunliddirdesdnsnanisinunsinnniuazannga
%wwumwwwﬂaﬂlmmmm Tumsmssiudm Lﬂwmﬂﬂ,uwwwqummmLammumL.L.aammamammiawuiu
Lmawﬂiﬂammwum mmmaauaﬂ,umiLmaa5wwaﬂiwmuiumwmmmaENﬂaLﬂuﬁuamﬂmamwmaimu
NaKan13 (Wana and Somcom, 2020)

Table 4 Statistical analysis results showing factors affecting rice production through the use of agricultural
machinery (n = 1,855)

Variable B SE p
Sex of household head (Ref: Male) 0.518 1.692 0.760
Education level -1.520 0.920 0.099
Household size -0.574 3.105 0.853
Medium-sized farmland (Ref: Small) 4.110 2.734 0.133
Large-sized farmland 9.015 6.588 0.171
Rented agricultural land (Ref: Owned land) 5771 1.898 0.002**
Central & Northern regions (Ref: Northeastern region) 254.645 3.142 0.000**
Western & Eastern regions 272.555 8.971 0.000**
Southern region 204.052 1.797 0.000**
Irrigated area (Ref: Non-irrigated) 18.098 3.799 0.000**
Natural water source 11.811 1.951 0.000%**
Agricultural machinery 3.631 1.207 0.003**
Constant 393.034 4.948 0.000**

R? = 0.879, F (13, 1841) = 2689.40, p < 0.001

LlIEJW"\]'ﬁm"IWmW‘lW] mﬂmuauaam%amuammumamamnLaasmmmmmﬂauamwmw "?Nﬂy‘VlEJ‘Ll
GUE]ﬁ]WﬂfﬂWTLﬁ yurauIynIu ﬂmﬂ’]‘Wﬂu ey ﬁﬂ’]‘WﬂiJ’e]'m”lﬁ LLﬁﬂ\ﬂML‘Wiﬂ'm’TﬁL‘U'm%Iﬂ‘iﬂﬁi’NWU%'m L Lmaﬂ‘UW
bbel® Lﬂi@ﬂ"\]ﬂiﬂﬁﬂ?imi“m‘i MUWU'W]&W]EUWEJH"I‘ELWNN@N&G\ L‘L!EN‘\]’]ﬂ'1/|i‘W‘EJ’]ﬂiﬂ\‘1ﬂa’]ﬁL@E]G]EJﬂ'TﬁI‘ULﬂiEJ\‘ﬁ]ﬂiﬂaLLau
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HARLARTININY AT U TN (Takeshima et al., 2013; Food and Agrlcutture Organization of the United
Nations and African Union Comm|55|on 2018; Yan et al., 2024) uananni LAS awﬂiﬂamm&mﬂwmmw
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