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Thesis title: An Efficiency Analysis of the Wet Season Rice Production of Farmers

in Phra Yuen District, Khon kaen Province, Crop Year 2007/2008
Researcher: Mr.Teerapan Luxnapirom; Degree: Master of Economic; Thesis advisors:
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Academic year: 2008

Abstract

The objectives of this research were : (1) to study general situation of rice production of
farmers in Phra Yuen District, Khon Khan Province, (2) analyze the technical substitution betwc;en
machine farming and labor farming in rice production and, (3) compare the cost and revenue of rice
produced from labor - intensive farming with machine farming,

This study used data from a survey of the purposive sampling group of 85 samples. The
statistics for analytical description were applied to analyze the economic and social statuses of the
farmers. The factors affecting the adoption of technology, the technical substitution between
machine and labor, were also analyzed using the Binary Logistic model and production functions
with the Cobb-Douglas equation.

The results of the study were (1) the labor and machine factors in the rice production of
the study area at labor cost ratio to the costs of labor and machine - intensive farming were 54.31
and 41.96 respectively. This was because of the high labor cost and difficulty in labor employment.
The labor employment difficulty was a factor affecting the adoption of technologies at the
significant level of 0.01. (2) The returns to scale of the Cobb-Douglas production functions for
labor and machine stresses were 0.866 and 0.686. This indicated that there were decreasing returns
to scale from product loss of machine usage. The situation point analysis after technology changed
between machineries and labor working hour ratio increased from 0.225 to 0.270. This was more a
production from labor saving technology. (3) Cost and benefit of labor - intensive farming was
4,035.75 baht and the net profit was 448.24 baht. The cost of rice production from the machine -

intensive farming was 3,989.98 baht per rai and the net profit was 763.06 baht.

Keyword: Rice Production Efficiency, Wet Season Rice Production
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MIMUIUMNAUMNS Isoquant MPP & Expansion Path uazmMamuIvilode

MINAANIHIIZ Y

MIAIUIUANMS Isoquant

MIMUIUANMS Isoquant Veunasns N lFussnuaulumsfeadin

INTUNIT
Iny = INnA + alnX,+ BInX,
InY = 3192 + 0561InX, + 0305 INX, e (1)
Anti - log
A = 24.337 o = 0561 B= 0305
(A = e ™)
Y = Ax.* x,P
Y = 24.337 X2 X,
X, = (varx,® )P
Amuald % = 500 nn./l5
UnuA Y = 500 an/ls
X, = 20134650 x, "
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MIMUIUANNTT Isoquant VBLNEATNTN IHATEUNEINIA

NNAUNTT
nYy = INnA + alnX,+ BinX,
ny = 4497 + 0317InX, + 0.369 InX,
Anti-log
A = 897472 a= 0317 B =
(A = )
% = ax2x,P
yooo= 89.747 X "1 x 1
X, = (varx, )P
Amuald v = 500 nn./ls
HNUAT Y = 500 nn/ls
X, = 105.090 X, *%%*

0.369
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NSAMUIN MPP
M A
VUNDUN 1

A a ¥ g ¥ s g
INTNUNTITN 1 ﬁllﬂ’]ﬁfniWa@‘ll‘]']qlﬂﬂlﬂyGliﬂﬁﬂi“ﬁllﬁ\TQWUﬂuULUﬂ']ﬁlﬂU'JGUTJ

Iny = 3.192 + 0.561InX, + 0305 InX, ... (1)

] 9 V@ oa =Y @/ a P
unum X, ung X 5 AWMU FANUTVINUAVIT] %N 1SNAR Tﬂfﬂ']

Adydluusndaues X, = 64.756 %2 19/ 19
MuydlNsINGaYey X, = 8.216 w2 Tua/ls
Iny = 3.192 + 0.561 In64.756 + 0.305 In8.216

= 3192 + 0561( 4171 ) + 0305 ( 2.106 )
nY = 6174
Y = 480142
ﬁ]’]ﬂﬁi]fnﬁﬁ 2 ﬁNﬂWiﬂ‘ﬁWﬁﬂ%W?‘U@\uﬂHﬁﬁﬂjﬁi%}lﬂéﬂﬁlﬁGQUQQIHﬂ’]i&ﬁﬁl'){l}ﬂn
nY = 4497 + 0317 X, + 0369 NX, .o (2)

UNUAT X, 1ag X 2 Aaeanivdivnsvindavesiladunanan Tash
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AMNFANUTNIADAYDY X, = 22.921 F2Tu/1s
MUy NIVIAUAYRY X, = 9.191 F2Tue/1s
ny = 4.497 + 0.317In 22921 + 0.369 In 9.191

= 4497 + 0317 ( 3132 ) + 0.369 ( 2218 )

InY = 6.308
Y = 549.162
> A
VUADUN 2
INGAT
MPPX, = bi (Yi )/Xi
Taeh
. L 1w a g a
bi nUIMFUsEansvesnmlsoasy
. = a iAo Y o =
Yi niedarananae lsnauia 1dandunsui 1
. = ) d' [ =
Xi nUEDIA N ALUD9TlateNITHAR

a 1 a 9/ @ a Aq @ A y Y 1
WaNaﬂﬁ’)ul‘WﬂJ%Tﬂfﬂiﬁl‘lﬁjilﬂ]Uﬂ'ﬁNﬁWUﬂQLﬂHGl5ﬂ‘i‘l/lcl“]ﬂ!,ﬁQQTHﬂHiUﬂWﬁLﬂﬂ’J‘lﬂ’ﬂﬂuﬂ

MPP ., = ( 0561 x 480.142) /| 64.756
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4.15963

MPP  , = ( 0.305 x 480.142 ) / 8.216

17.82339

a 1 A 9 [ a Adq Y A = a ¥ Y
WaWﬁﬂﬁ'ﬂu&WNﬂWﬂﬂ’]ﬁalﬁb"ﬂﬂ"ﬂﬂfﬂiWaﬁ"uENLﬂ‘H9’]5ﬂﬁﬂﬂiqﬂﬂi'ENLﬂﬂ?u?ﬂiuﬂ’]ﬁlﬂﬂ?“ﬂ'ﬂﬂlm

MPP ,, = (0317 x 549.162 ) [/ 22.921
= 7.59512
MPP ,, = ( 0369 x 549162 ) / 9.191

i

22.04666

Hq ¥ a g
mum3ﬂﬁ‘w"lwsaamﬂuﬁlumsmmma

IIWanan (P, ) (1M /nn.) 9
316013 139914 1N503NY
Nydiunsnagia (X, ) 64.756 8.216

wardaua (MPP ) (An.) 4.160 17.823
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yamwanaaiy (VMP = MPP, P.) (U1M) 37.437 160.411
niladenmswan ( Py,) 26.438 63.898
Taduveayanwanandesailade (VMP , / P,) 1.416 2.510

dqy 4 4 a9
Lﬂyﬁiﬂiﬂi‘mﬂiﬂ%ﬂﬂﬂu’)ﬂiuﬂ"!iLﬂEJ’J"UTJ

516013 13994 in3easns
Vydiunsnnaia (X, ) 22.921 9.191
wardaY (MPP ) (0. 7.595 22.047
yaﬁmawﬁmﬁu(VMPxF MPP . P,) (1) 68.356 198.420
Tniladomawan ( P,,) 27.051 116.437
dadruvpayanwanandesmilate (VMP , / P,) 2.527 1.704

MIAIHINNUAH Expansion Path

w3 adunudIga (Minimize Cost)
Min cost TC = Py X, + P, X, +Db

ST. Y o= f(X,.X,)
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TC = P X, +PLX,+ b+ A{Y-f(X,,X,))
First order condition
dTC/dX, = P, +A{-f,} =0 . (1)
dTC/dX, = P, +A{-f,} =0 ... (2)
dTC/dA = Y- (X, %) = 0
(1) =(2) Py, / 1, = P/l f,
130 Py/Py, = .71, ( Expansion path condition )

11 Expansion Path Aeuinsulasuudaana lulag

INTUNT

Y = 24.337 X, x

Po/Py, = f,1/f, ( Expansion path condition )
P /P, = ( 13653X,%%x,"® )/ ( 7423 X" X, )
P./P, = ( 13653 / 7.423 )( X, /X, )

Taen
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- a [ a o
P HUGON i'lﬂ']mﬂﬂﬁllﬂx‘lﬂi]’\]thﬁﬂLLiN'lu( VI/% Tua )

X1

< { g = 4 GJ G'J
Py NUION 5'lﬂ’lmaﬂ"UBﬁﬂ%ﬂﬂﬂamﬂéﬂﬁﬂﬂﬁﬂﬁﬂﬁlﬂ“ﬂﬂi ( VIN/F T4 )

LU

P, = 26.438 P, = 63.898
26.438/56.777 = ( 13653 / 7423 )( X, /X, )
0414 = 1839 ( X, /X, )

@uN15 Expansion Path neuiinisulasuutasmnalulad
X, = 025 X,

i&u Expansion Path vdsiimsnlasulaunaulad

NNTUNIT

v o= 89.747 X, x, "%

Pa/Pe = 1y 11, ( Expansion path condition )

P/ Py = (284499 X, % X, ") /(33167 X, M X, )
P, /P, = ( 284499 / 331167 ) ( X, /X, )

Taeh



136

= o v a o
Px1 nuw0e s unfuvesiledunanis ey (‘UTVI/‘H’JI&N )
2 = v a A @ o
Py» NNIEDY 1R ITUHARIAT0ITNTNANITINEAS (‘U'Yﬂ/“lf’ﬂllﬂ )

WA

116.437

P,, = 27.051 , Py,

I

27.051/116.437 ( 284499 / 331167 )( X, /X, )

0.232

0859 ( X, /X, )

@1uM15 Expansion Path viasiinsiasundaamalulay

, o a
mMsfaodumsnanimInzau
[ a { { { 9
Hasomsnanimunzanueunyasninigussnuaulunisneidn
-1.83934
(1)

X, = 2013465 x %L

X, = 0225 X, (2)

unumauns ) lu (1)



0225 X, =

2.83934
X =

1

X, =

137

-1.83934

20134.65 X,

89506.51
89506 51 1/2.83934
55.465 %1114

0.225 x 55.465

12.477 #2134

fadsmanaaimunz auusunsaininldnssuneruialunisheiiing

X,

X, =

unuaaums ) lu (1)

027043 X , =

1.85908

X -

1

-0.85908

105.085 X,
0.270 X,
10509 X 1 - 0.85908
388.584
1/ 1.85908

388.584

24.711 ¥2134
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>
i

0.270 x 24.711

, 6.683 11w

>
I

ns1lveg Isoquant Expansion Path  tasgaiiunzaun
A5 o9 Isoquantias Expansion Path  vounyasnsh laissnuaulunisherdng

Aszaunanan 500 nlansunels

[so-quant

Y (a/ls) 500

X, (u-an/19) 20 30 40 50 60 70 80 90 100
X, (“Im/”li') 81.45 38.64 22.76 15.10 10.80 8.13 6.36 512 4.22

Expansion Path
X, (wu-au/ls) 20 30 40 50 60 70 80 90 100
X, (u/15) 4.499 6.749 8.998 11.248 13.497 15.747 17.996 20.246 22.495

350,00 s v s i [

300.00

250.00

200.00 A

Iso-quant Y (nn/14) = 500
~——— Expansion Patn

150.00

100.00 A !

50.00 4 — ~
12.47 e ,
0.00 . : . " ! T - = =

10 20 30 40 50 55.46 60 70 80 80 100

P . q ¥
AN 1 ﬂ'iW\l‘UEN Isoquantiing Expansion Path‘UfNLﬂ‘klﬂiﬂﬁ/ﬂ%tiﬁﬁﬂﬂ”iﬂﬂﬁ

A oy
1YV



139

. dqy A 4 A g A
ﬂﬁﬂ’\l“\l@\? [soquantitng Expansion Pathﬂlﬂﬁlﬂyﬂiﬂﬁﬂmﬂimmmumﬁlum‘immﬁunw

sEAUWanaa 500 N lansusels

Iso-quant

Y (nn/ls) 500

X, (n-Aw/ls) 20 30 40 50 60 70 80 90 100
X, (1v/ls) 8.01 5.66 4.42 3.65 3.12 2.73 2.44 2.20 2.01

Expansion Path
X (gu-A/ld) 20 30 40 50 60 70 80 90 100

1

X, (/19 5.409 8.113 10.817 13.522 16.226 18.930 21.635 24.339 27.043

30.00 e e

25.00

20.00

15.00 g . : -~ |50-quant Y (nn/1%) = 500
’ — Expansion Path

10.00

6.68
5.00 1 \‘“%\&_&

0.00

10 20 2471 39 40 50 60 70 80 90 100

< , dogy 4 4
NN 2 nsves Isoquantitne Expansion PathuaunyaInIN %S0 udeIuIn

Tumsinerdng
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n3MUDI Isoquant  Expansion Path  uazamuzauununyasnsh l4ussunuy

& a = Y
L!,'ﬂ3&‘?\5@QLﬂEJ'Ju'JﬂGlUﬂ"IilﬂU'JGUTJ

NIIAAUAY Iso-quant UAZIAY Expansion Path neunazHdsiimandvundasnalulad

n3eadns (1T

90.00 - I —— e o . . 50.00
. 85.00
80.00 \ 80.00
' 75.00
i) -1 83934
70.00 | \ 19 (X, = 20134650 X, ) 70.00
, . | 65.00
| 60.00 * t 60.00
! \
! . | 55.00
i 50.00 . | 50.00
i \
! L 45.00
.
40.00 . r 40.00
\‘ | 35.00
30.00 " E, (X, =0.270 X, b 30.00
- | 25.00
20.00 I e e T l 2000
Iq, (X, = 05.090 X, ) . .- -
E, (X, =0225X) 12.47] 1500
10.00 _ 6.8 [ 1000
___.r\ e e el L b 5.00
0.00 . . . . 0.00 )
10 20 2471 3 40 50 55.46 g0 70 80 ) 100 Y @9

~ = = . q ¥
A 3 aliSeunsuves isoquantitag Expansion Pathusunyasnsi 1dussnuauuay

dqy A4 a4 4w
INBATNTN IBIAT0UNEIUIA TUMTINEI917
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d’ d v | \J LR \J Y
MATNN 1 fﬂTWEﬂﬂ‘iﬂ!ﬂ'313»11ﬂ‘iJ25!1]H‘IIEN!ﬂ‘Hﬂiﬂi!!ﬂﬁZi”lﬂcluﬂﬁ!‘lngﬂi]NﬂN‘]

Casewise List
Selected Predicted Temporary Varnable

Case Statusa Observed Predicted Group
Y Resid ZResid
1 S 0 0.052 0 -0.052 -0.235
2 S 0 0.047 0 -0.047 -0.222
3 S 0 0.0685 s} -0.055 -0.241
4 S 0 0.069 0 -0.069 -0.272
5 S 0 0.074 0 -0.074 -0.283
6 S 0 0.109 0 -0.109 -0.350
7 S 0 0.040 0 -0.040 -0.205
8 S 0 0.080 0 -0.080 -0.295
9 S 0 0.072 0 -0.072 -0.279
10 S 0 0.131 0 -0.131 -0.388
11 S 0 0.056 0 -0.056 -0.244
12 S 0 0.050 0 -0.050 -0.228
13 S 0 0.116 0 -0.116 -0.362
14 S 0 0.058 0 -0.058 -0.248
15 S 0 0.041 0 -0.041 -0.208
16 S 0 0.071 0 -0.071 -0.276
17 S o 0.726 1 -0.726 -1.629
18 S 0 0.125 0 -0.125 -0.377
19 S 0 0.137 0 -0.137 -0.398
20 S 0 0.050 0 -0.050 -0.228
21 S 0 0.071 0 -0.071 -0.276
22 S 0 0.044 0 -0.044 -0.213
23 S 0 0.143 0 -0.143 -0.409
24 S o 0.606 1 -0.606 -1.240
25 S 0 0.051 0 -0.051 -0.231
26 S o™ 0.767 1 -0.767 -1.815
27 S o 0.720 1 -0.720 -1.602
28 S o 0.703 1 -0.703 -1.538
29 S 0 0.108 0 -0.108 -0.348
30 S 0 0.051 0 -0.051 -0.231
31 S 0 0.187 0 -0.187 -0.480
32 S o 0.911 1 -0.911 -3.192
33 S 0 0.077 0 -0.077 -0.288
34 S 0 0.079 0 -0.079 -0.292
35 S 0 0.054 0 -0.064 -0.238
36 S 0 0.062 0 -0.062 -0.258
37 S 0 0.115 0 0.115 -0.361
38 S 0 0.048 0 -0.048 -0.225
39 S 0 0.062 0 -0.062 -0.258
40 S o 0.807 1 -0.807 -2.046
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41 S 0 0.222 0 -0.222 -0.635
42 S 0 0.087 0 -0.087 -0.308
43 S o™ 0.845 1 -0.845 -2.338
44 S 0 0.084 0 -0.084 -0.303
45 S 0 0.069 0 -0.069 -0.273
46 S 0 0.058 0 -0.058 -0.248
47 S 0 0.052 0 -0.052 -0.235
48 S 0 0.217 0 -0.217 -0.527
49 S 0 0.059 0 -0.059 -0.251
50 S 0 0.134 0 -0.134 -0.383
51 S 1 0.828 1 0.172 0.456
52 S 1 0.824 1 0178 0.462
53 S 1 0.810 1 0.190 0.484
54 S 1 0.693 1 0.307 0.665
55 S 1 0.886 1 0.114 0.359
56 S 1 0.896 1 0.104 0.340
57 S 1 0.656 1 0.344 0724
58 S 1 0.819 1 0.181 0.469
59 S 1 0.859 1 0.141 0.405
60 ) 1 0.794 1 0.206 0.509
61 S 1 0.772 1 0.228 0.544
62 S 1 0.828 1 0.072 0.279
63 S 1 0.789 1 0.211 0.518
64 5 1 0.899 1 0.101 0.336
65 S 1 0.808 1 0.192 0.488
66 S 1 0.217 o 0.783 1.897
67 S 1 0.079 0 0.921 3.424
68 S 1 0.841 1 0.159 0.435
69 S i 0.064 0 0.936 3.832
70 S 1 0.748 1 0.254 0.584
71 S 1 0.799 1 0.201 0.501
72 S 1 0.828 1 0.172 0.456
73 S 1 0.692 1 0.308 0.668
74 S 1 0.786 1 0.214 0.522
75 S 1 0.843 1 0.157 0.432
76 S 1 0.812 1 0.188 0.482
77 S 1 0:799 1 0.201 0.501
78 S 1 0.839 1 0.161 0.438
79 S 1 0.828 1 0.172 0.456
80 S 1 0.709 1 0.201 0.641
81 S 1 0.853 1 0.147 0.415
82 S 1 0.697 1 0.303 0.659
83 S 1 0.721 1 0.279 0.622
84 S 1 0.863 1 0.137 0.399
85 S 1™ 0.074 0 0.926 3.530
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