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Figure 1 Research Conceptual Framework.
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Table 1 Number of farming households and cultivated area, classified by in-season paddy production, distributed across districts *

Sample size

No. District Field area (rai) Households
(Confidence level at 90 %)
Chiang Rai Province 1,327,864.97 124,225
1 Phan 164,994.15 14,786 100
2 Muang Chiang Rai 153,554.00 14,272 100
3 Thoeng 138,588.06 12,554 100

* Modified data tables from the Information and Communication Technology Center Department of Agriculture (2019).
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(Mean) Y088y (%) wagd 1wl o9uuNIAgIU (Standard
Deviation) d@ualddeuasdunuilunisinsziduuniswds



S. Puphoung / (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 106 - 117

Tz senstunuiduivansindy d1uns
Tangrilsgdndnmmamadaluniswdndnudeesnynsng
138 n1sAnwdunsuuauni1suan (Production Frontier)
USTUUANENNTNIUUAUAILFIUUUTLATIE R VR ULUALT AL T U Y
Stochastic Frontiers Analysis (SFA) 28115U2U10A LU
Maximum Likelihood w¥austadsuiiiudadeiimnines denasie
pudivsgansnmmanedaluniswdndnuilvesunensns lng
wiasenlvioglugy Natural Logarithm wazUseiiiuainulad

109

UsgBnsnmmamnadalunisaandunluednensns anaunis
msuAniuszanamléanA Residual vesaunIs

Fathy msAeseisyavinmmanaiianisuandiaund
Suaqmwsm?jnmmsaL%'aul,muai’flaanLé’umaumm%uﬁuzjmﬁa
MUFUNTULAUNITHART1IT0UNBATNT IABRUUTIA0ILA LT A7
wdsduiifinheUszifiuduyadadodels uazdauusaudy
andnduliadeseols fadunuideaes Billah (2022) Hakim
et al. (2020) uay Uttarapong (2015) Beuaunslaieil

InY = By + ,(nZPAYR + B,InPDINR + [B5(nCARER + [B,InHVESR + B5InFACTOR + Y INOUT + (V - u)

Aunli
lny = natural logarithm wesUsnamanandi (Rlansu/ls)
(NZPAYR = natural logarithm ?Jmﬂ‘%uﬁﬂﬁ'uﬁj’ffﬂ (ww/ls)
(NPDINR = natural logarithm wesmlganeluassuaulUasundn (wm/ls)
(NCARER = natural logarithm wesflddnelunisquantasundny (un/ls)
(NHVESR = natural logarithm vesenldarelunsifiuienandadna (wm/ls)
[NFACTOR = natural logarithm wesaldaretadenisuanta (um/ls)
INOUT = ﬁnLLU'wju*ﬁLLamf‘Nﬁuﬁwmaﬂixmu Toedi 1 = fuiilunsaussnu uas 0 = Rufiuenivasaussny
Buszy  =emwnsiees

v

u

4) mAAwsgianubiduszans it anaiia (Technical
Inefficiency, T) fvuawuUsTIaee 19 Tun1sussurmn ndu
wuudnaeadadunse wadldnsiesgianaeenvian (Multiple
Regression Analysis) 7128735 ff’mwdaaﬂﬁlaaﬁlq a (Ordinary Least

Apnuasandeuiilannsamueuld 1wy anmenia gumgll Uiy sy
' o v o « S e 3. 2 v
mAnueaanasuiansanIuauld wu nisldaunsal nalulad Yiunanh Jo Jusiy

Square: OLS) Fsmuualnmalifivss@nsnmmameialunisuds
Imvesnunsnswiazsedusiwlsny Ussnaunlediulsd asy
7 s uandluLuUINaeY fall

Tl = U+ 6,nAGE + 8,InEDU + 8,4InYEAR + 8 ,InLAND + O5lnOWN + 6 ,LOAN + & ,PART+ 84GROUP + e

fvuali
AGE = 91graununIng (1)
EDU = sgumsfinw (Ussandnw dseudnuneusiu fseufnwneudate/ . eydsyy/dia. uas YSygyes)
YEAR = Uszaunisallunisugndng @)
LAND - fluitugndm (9
OWN = anugnsiionsesiiun
LOAN = fusiuiluansdamseniiay Tnefl 1 = fvifau war 0 = Lidiuilay
PART - dudsyuiuansianisyinerdnadu Taed 1 = fordwadu uaz 0 = LiflorFniady
GROUP = Fuvsuiinansfamsiduandnngunensns Tefl 1 = Wuandnngu uaz 0 = Lilddumndnngu
Huaz & = Awsdwes
e = fAuAIAAeY

NAKAZITAINANITIVY
Joyanluveanymsnsgigning
NnguiegRauLuUdaUaN 300 Au (Jumee
244 AuuazwAVdN 76 AU o1glwAsveunumsnsalvg
Uszana 51.87 U sedumsfinwidiulvgjeglussivuseaudinum
mm’?iqm inwasnsaiuluginisiendwaiy odwesudiulng
anunssuing inwesnsiianugnisduaindnnguedtes 1
ndu wardulvginissviiaulumsugndnanduiesay 70.00
dndlvgiiuszaunisallunisugndnilugag 21 - 30 U w3ean
mwmﬂiﬁy’wumﬁﬂizaumm“lumwgﬂﬁﬁnLa?iaﬂi:mm 26.18

U inuesnsfiuiivhundanldugjegsznin 3.1 - 6 13 uiean
wmsnsanadiiufiedsyssana 10.2 15 nsdonsesiiun
dwlvgiinuasnsidudveasawnnieiosay  69.00 uwaveylu
vinadtufivaussmuAndudesay 6133  Wusiniiugnues
nwsnsalngfeiug nu 6 Andusevaz 78.33 sesawunfe
y1anenuzd 105 wazidunisugnuaunauszninsiugeng o
Slefnudeyaifeiudununsugninuassansuunud
Iasureanuasnsguandaludmindesss wui waniugin
finwnsnslivgniedeegil 16,84 Alansusiols fdunusaalunis
Uqﬂﬂmaﬁlaﬂizmm 2,665.35 vwaels dwulvgazluaiady



S. Puphoung / (PRAWARUN AGRICULTURAL JOURNAL 2024) 21(1): 106 - 117

Alumandn nawdndnfinuasnsldsuiueglura 501 - 650
Alansusols viowmasUssana 640.24 Alandusiels wavsaily
Unswan 2562/2563 fildsuiadedt 9.09 vvdedlansy Vil
seleiad e 5787.40 uneels wazmindanilsiadeain
\NWASNSHILAWIRY 3,122.05 Umsels
MyUATIEHUsEaNEMINNIATANSKNER T I TYeun YA TAT
nuuuiaeadureulnidaiiuguiienidunsuuay
NMSHAATIVBUNYATNT AIYTD Stochastic Production Frontier
Wenun 300 A UsEaN awmanada Tnowd ssduld
Anades Adudsauuinnsgiu Aegn wazAigean leuads
Table 1 F99nm519e3uledn Usunanandndrudufiuds

110

A siinandniadewintu 640.24 Alansudels daudadonns
waAming q gnimuaduiuysdastdadudumesaldsielunis
wAnd1nveanuAINT Usznousie Awdmiuddnidiadset
289.33 v/l3 anldTelunsisdouduiianaeds 923.42 vin/ls
Aldanglunisquasnu danads 27.94 vm/ls Aldsrelunns
\utAeamandn slAade 433.03 vn/ls Aldrededonisudn
i Joren Yol sosluu arsiadiing 4 flaueds 977.27 v/
13 dauituiissadszmuduiudsvu dnlugjinunsnsazes
lulunvauseniu 184 AU uaguanlunvaUsynIu 116 au
Uoyans Table 2

Table 2 Statistical values of variables and estimation of the stochastic production frontier model of rice

Factors Mean standard Minimum Maximum
Deviation

Rice yield (kg/rai) 640.24 113.27 356.25 1,021.67
Rice seed cost (baht/rai) 289.33 152.57 59.38 960.00
Expenses for preparing soil (baht/rai) 923.42 383.21 100.00 3,500.00
Field maintenance cost (baht/rai) 27.94 58.97 0.00 500.00
Harvesting cost (baht/rai) 433,03 267.34 0.00 1,000.00
Cost of production factors (baht/rai) 977.27 562.55 35.09 3,351.00

Irrigation area (in the area - outside the area)

Explanatory Variable - -

Calculated with the Limdep version 8.0 program.
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Table 3 Maximum-likelihood estimates of the stochastic production frontier model for rice farmers

Factors Coefficient t-ratio
Constant 5.90770 42.593%**
(NZPAYR 0.03649 2.291%*
(NPDINR -0.01947 -2.588***
INCARER 0.02163 5.389***

[NHVESR -0.00053 -0.110
INFACTOR 0.07952 5.191%*

INOUT -0.02051 -1.146
Lambda 0.87136 2.936%**
Sigma 0.14588 12.661***

Wald test of 1 linear restriction

Chi-squared = 581.88

Sig. level = 0.00000

Note: Calculated with the Limdep version 8.0 program., ** significance level is 0.05 or confidence level is 95 % and *** significance level is 0.01

or confidence level is 99 %.
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Table 4 Technical efficiency level of rice farmers in Chiang Rai Province
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dasyAnsammsrantildEntenaz 831 ft Table 4

Production Number of Standard
L. % Average . Minimum Maximum
Efficiency Level Farmers Deviation
Maximum 235 78.33 0.9320 0.0175 0.9008 0.9752
High 58 19.33 0.8734 0.0235 0.8055 0.8991
Moderate 7 2.34 0.7726 0.0241 0.7235 0.7942
Total 300 100.0 0.9169 0.0373 0.7235 0.9752

Calculated with the Limdep version 8.0 program.

nameinuliissavsamamaila (Technical Inefficiency, T)
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Aad (Multiple Regression Analysis) siag38n13iasasstioy
f (Ordinary Least Square: OLS) Usgnaunleaiulsdasy
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AM5eSUNEFILUTANY AU F [ 8, 290 1 = 4.21 waziiAn Prob
value = 0.00004 waAe31 A1 F Adialada1ganina1ings

a
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snulaeegeliduddgynisedia

Table 5 Estimated coefficients of technical inefficiency in rice production among sampled farmers

Factors Coefficient t-ratio
Constant 0.13750 2.259%*
INAGE -0.02213 -1.291
(nEDU -0.01990 -1.523**
INYEAR -0.01282 -1.142**
(NLAND -0.00836 -2.890%**
(INOWN -0.00297 -0.637
LOAN -14.13463 -2.893%**
PART 5.37886 0.951
GROUP -18.38935 -2.380**

Model test: F [ 8,290 ] = 4.21

Prob value = 0.00004

Calculated with the Limdep version 8.0 program., ** signifiance level is 0.05 or confidence level is 95 %

and *** signifiance level is 0.01 or confidence level is 99 %
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The objective of this study is to analyze the technical efficiency of in-season paddy production by
farmers in Chiang Rai Province, focusing on factors affecting both efficiency and inefficiency.
A survey was conducted, and data were collected using questionnaires from representatives of 300
rice farmer households in three districts: 1) Phan district, 2) Mueang Chiang Rai district, and
3) Theing district. Efficiency was analyzed using the Stochastic Frontier Approach model (SFA).
The study found that factors significantly affecting the technical efficiency of rice production
include the cost of rice seeds, maintenance costs, production factors, and expenses for preparing
the soil. Regarding the estimation of farmers' technical efficiency (TE), it was found that rice
farmers exhibited production efficiency ranging from moderate to high levels, with an average
technical production efficiency value of 0.9169. This indicates a rice yield lower than the maximum
efficiency level by approximately 8.31 percent. Factors such as rice field size, debt, level of
education, experience in growing rice, and membership in a farmer group were found to affect
technical inefficiency of rice production negatively and significantly. Increasing these factors could
lead to a reduction in technical inefficiency in in-season paddy production.
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