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Thesis Economic Efficiency of Okra Production under Contract Farming in

Central Thailand.
Student Miss Pimolwan Katepan
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Thesis Co-Advisor Asso. Prof. Dr. Panya Mankep
ABSTRACT

Okra (Abelmoschus esculentus L. Moench) is one of exported vegetables that has been
cultivated for decades. The main market was Japan for a long time because of its nutritional and
medicinal value. From the record of planting okra for export in Thailand, it was found that since 1981
okra has been planted in the pre-agreement marketing system, i.e. before planting, the okra farmers
contacted the exact buyer, who had a good term and make a contract. Otherwise, their products would
not be able to find the market or be underpriced. Around 98 percent of okra fresh pods was exported to
Japan. The objectives of this research were to 1) investigate cost and return of okra farmers under
contract farming in Central Thailand, 2) measure the efficiencies of okra production under contract
farming, 3) determine factors influencing the efficiencies of okra production under contract farming,
and 4) analyze strategies of okra production for export in Nakhon Pathom Province. Mixed methods,
including both qualitative and quantitative were analyzed. A purposive random sampling method was
employed to select sample farmers. Questionnaire, deep interview and participant observation, as well
as focus group were tools to gather the data from 260 okra farmer samples. Quantitative data were
analyzed by descriptive statistics, comprise of: frequency, percentage, mean, and standard deviation,
whereas, qualitative data were analyzed by content analysis. Cobb-Douglas and Stochastic frontier
analysis (SFA) were also employed to analyze the technical efficiency of okra production for export in
Central Thailand. In addition, Tobit regression was used to analyze factors influencing production
efficiency of export okra farming.

Result of cost and return analysis revealed that the average total cost of okra production for

export in Central Thailand was 9,932.78 baht per rai per production cycle with the average fixed cost of

v



1,907.48 baht per rai per production cycle and the average variable cost was 8,025.30 baht per rai per
production cycle. The average net profit was 47,868.57 baht per rai per production cycle. The result
also showed that okra farmers in Central Thailand had high efficiency in okra production. Tobit
regression revealed that age and education levels of okra farmers affected the efficiency of okra
production with the statistically significant at .01. While gender affected the efficiency of okra
production with the statistically significant at .10. Strategies of okra production under contract farming
in Nakhon Pathom Province, which analyzed by SWOT analysis and TOWS matrix found that SO
strategies were strongly enhanced a budget from exporting company to be more sufficient and has more
systematic to run activities, including guarantee the okra members’ income, and enhance the okra
farmers’ production capability to meet market demands in case of some okra productions were
processed to increase the value and sold directly to consumers in different forms, including production
technology, knowledge, and information were being transferred to members to be consistent with the
increase in foreign consumers demands. ST strategies were strongly monitored the exporting companies
to provide inputs, especially seed, which high yielding capability, disease resistant to all okra members
for solving the problem that weather and season were main affecting factors to okra yield, and expand
on random inspections of production environments by Department of Agriculture were operated
correspond with the increasing of industrial factories results in the conflict of decreasing water
resources between the industrial sector and agricultural cultivation. WT strategies were preparing
strategic plans for developing an okra production to solve the problem decreased yields and members
have failed to keep and use their own seeds in order to maintain their production standard, development
of governmental supports and development of extension programs based on okra farmers’ needs also
were required. WO strategies were motivating the non-member growers on success from the network,

and motivate a campaign and advertisement on okra product consumption.
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Optimal scale
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A a a a o < 1 a
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= o aa Yo a tg = A 1
pamsifSeudioumlsgninineasng 185 lumsnaanszReudisnnon1sdioon
o 2 [ a rd
Tuwamanasvesdszma lnesuunausinia Taslgmsinsizranuulsdsiumagen
[+
(oneway analysis of variance: ANOVA) W11 tnsasnsii lsgns lunmswaanszideudion

[

A [ [ ] ] A v o W AaA ~ A Y I
NONITANIDNUANANAUBINWUUITIAYNNADANTEAD .05 (199N 4.15) LLﬁZLW@i‘HL‘HH

VAo 9 Y o a & 1 an
AITUUANATNNTALIY m?ﬂﬂ‘lﬂ‘ﬂ']ﬂ'ﬁ!ﬂdﬁﬂlll‘ﬂﬂllﬂ’J’]ﬂJLW]ﬂ@nuﬂu3’]ﬂﬂﬂ1u’3‘ﬁﬂ’]ﬁﬂlﬂﬂ Scheffe

test aataad 13 1ua3199 4.16

~ ~ o aa Yo a =2 = A J
M1319N 4.15 ﬂﬁ!‘lﬁiﬂﬂmﬂﬂﬂ']ll'iq‘l/l‘ﬁ‘ﬂLﬂ‘Hﬂiﬂiulﬂi‘ﬂGlltlﬂ']il?mGlﬂﬁglﬂﬂﬂlﬂlﬂﬂmﬂﬂﬁﬁﬂﬂ@ﬂ

Tuaanianarvelszmalneswunmudavia

i lsgns (wmanls)

anaulsdsiu Sum of Squares df Mean Square F Sig.
FLHINNGY 21,482,732,611.72 4 5,370,683,152.93 | 4.92 001
Melungu 278,480,861,538.74 | 255 1,092,081,809.96
59U 299,963,594,150.46 | 259

*Significant at p<0.05

d‘ ~ 1 3 1 o aa Yo a
M1319N 4.16 Naﬂ15ll|d§fJ'UL“I/IEJ'Uﬂ'J'IiJLWIﬂG]'NL‘]JuiHJﬂ ﬂ'lllﬁq‘ﬂ‘ﬁ'ﬂLﬂ‘]&l@lﬁﬂﬁllﬂiﬂsluﬂ'lﬁwaﬁ

ATZREVNEANDNTAI000 IUVANANAUDIU TLNA IMTUUNAILTIN A

Dependent Variable: ﬁﬂi@‘ﬂ% (”1J11/Iﬁlﬂll§')

Mean 95% Confidence Interval
Std.
@ 9%7IA Difference (I- Sig. Upper
Error Lower Bound
J) Bound
umﬂ;gu 2,420.13 5,052.61 | 0.99 (13,257.77) 18,098.03
‘iW‘iﬁ 10,889.26 8,657.66 | 0.81 (15,974.84) 37,753.35
ANITUYI .
NIYIUYI 13,126.56 | 10,766.06 | 0.83 (20,279.77) 46,532.89
919N04 40,328.01%* 9,523.98 | 0.00 10,775.77 69,880.24
ANITU fﬁ (2,420.13) 5,052.61 | 0.99 (18,098.03) 13,257.77
S”IGH‘]fS 8,469.13 9,331.89 | 0.93 (20,487.06) 37,425.32
uasiyw -
NIYIUYI 10,706.43 | 11,315.35| 0.92 (24,404.31) 45,817.17
919N 04 37,907.88* | 10,140.77 | 0.01 6.,441.77 69,373.98
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M135199 4.16 (19)

Mean 95% Confidence Interval
(1)) 91N Difference (I- | Std. Error | Sig. Upper
Lower Bound
J) Bound
qgnITal fu‘ (10,889.26) 8,657.66 | 0.81 (37,753.35) 15,974.84
. uﬂiﬂgil (8,469.13) 9,331.89 | 0.93 (37,425.32) 20,487.06
51%Y3 .
NYIULYI 2,237.30 | 13,321.53 | 1.00 (39,098.48) 43,573.09
21NV 29,438.75 | 12,339.42 | 023 (8,849.62) 67,727.12
NITU :% (13,126.56) | 10,766.06 | 0.83 (46,532.89) 20,279.77
. ‘Llﬂ’i‘ﬂjjn (10,706.43) | 11,315.35 | 0.92 (45,817.17) 24,404.31
NYIULYS .
71913 (2,237.30) | 13,321.53 | 1.00 (43,573.09) 39,098.48
ANIEE 27,201.45 | 13,900.16 | 0.43 (15,929.78) 70,332.67
NITU :% -40,328.01* 9,523.98 | 0.00 (69,880.24) (10,775.77)
. uﬂiﬂ;‘gn -37,907.88* | 10,140.77 | (.01 (69,373.98) (6,441.77)
DINND
’iW‘lﬁ (29,438.75) | 12,339.42 | 0.23 (67,727.12) 8,849.62
NIYIU :% (27,201.45) | 13,900.16 | 0.43 (70,332.67) 15,929.78

* . The mean difference is significant at the 0.05 level.
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ﬂ'm\id‘ Bo 7.67 9.10%** 7.72 14.36%** 8.32 4.58%* 13.84 13.64%%*
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mﬁﬂﬁuﬁ B2 -0.54 -3.32" 0.05 0.41™ -0.04 -0.15" 1.08 5.16%*
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Uszmalnesunamudavia

INHAINIVINIAGNITUYS NEAINIIIH IauATLgN INBAINIVINIASITYS INHAINIVININD19NBY INHAINIVINIAMYIUYS
(N=163) (N=58) (N=16) (N=13) (N=10)
Efficiency level UM UM UM NUIY UM
NYAINT % NYAINT % NYAINT % NYAINT % NYAINT %
(319) (379) (3"e) (3"e) (319)
<40 - - 4 6.90 - - 6 46.15 2 20.00
0.41-0.50 - - 5 8.62 - - 1 7.69 3 30.00
0.51-0.60 1 0.61 1 1.72 4 25.00 3 23.08 1 10.00
0.61-0.70 4 2.45 8 13.79 4 25.00 1 7.69 1 10.00
0.71-0.80 16 9.82 11 18.97 2 12.50 1 7.69 1 10.00
0.81-0.90 90 55.21 17 29.31 4 25.00 1 7.69 - -
>0.91 52 31.90 12 20.69 2 12.50 - - 2 20.00
Total 163 100.00 58 100.00 16 100.00 13 100.00 10 100.00
Mean efficiency (%) 0.87 0.76 0.74 0.48 0.60
Minimum (%) 0.58 0.31 0.54 0.22 0.27
Maximum (%) 0.95 0.94 0.97 0.90 0.99
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INHASNIVINIAGNIIUYS NEAINIIIH IauATLgN INBAINIVINIASITYS INBAINIVININD19NBY INHAINIVINIAMYIUYS

M3

Mean Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max.
wawﬁmﬁwﬁm"lﬁ' 2,883.25 970.00 4,500.00  2,572.67 900.00  4,480.00  2,386.56 600.00  4.480.00 2,625.38 1,000.00  4,480.00  2,657.50 1,680.00  4,150.00
(AN/3DUMINAN)
ﬁuﬁmiwﬁm 1.33 0.25 8.00 1.21 0.50 4.00 1.27 0.25 2.00 2.54 1.00 6.00 1.20 1.00 2.00
(ls/seumsnan)
wawﬁmﬁwﬁﬁ'lﬁ' 2,725.84 121.25 11,600.00  2,513.00 450.00  6,900.00  2,492.19 375.00  7,620.00 1,378.33 200.00  2,700.00  2,455.00 975.00  4,150.00
(nn./15/50UM3HAR)
m'ﬁﬂﬁuﬁ 0.50 0.50 0.50 0.50 0.50 0.50 0.80 0.25 2.00 0.47 0.10 1.25 0.60 0.13 1.00
(nn./15/50UM3HAN)
s lupiriteunamua 13.58 10.38 17.16 13.77 10.71 18.16 12.80 771 15.16 12.51 10.75 15.16 12.03 771 15.16
@ Twa/l$)
ﬂﬁlmﬁ 90.00 90.00 90.00 55.34 30.00 60.00 151.15 30.00 330.00 74.51 12.00 275.00 72.00 15.00 120.00
(nn./15/50UM3HAN)
ﬂIW%}N‘Vi‘,\‘ﬁﬁJﬂ 2,907.30 1,230.00 3,830.00  2,098.97 1,230.00  3,830.00 2,273.75  2,180.00  2,430.00  2,926.15 1,230.00  3,830.00  3,270.00  2,430.00  3,830.00
@/ l5/50umM3nan)

174!
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wANANA1NveITZma Ingduunausania

eff.-est.
anaulsdsiu Sum of Squares df Mean Square F Sig.
FEUINNQY 2.815 4 704 49.251 .000%*
Melungu 3.644 255 014
37U 6.459 259

*Significant at p<0.05
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Dependent Variable: eff.-est.

Mean 95% Confidence Interval

(1) IKIN Difference (I- | Std. Error | Sig. Lower Upper

J) Bound Bound
uaslgu 0.12" 0.02| 0.00 0.06 0.17
NIYIU ﬁ? 0.28" 0.04 0.00 0.16 0.40

ANITUYT . .

1% 0.13 0.03 0.00 0.04 0.23
B1NOY 0.40° 0.03 0.00 0.29 0.51
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Mean 95% Confidence Interval
(I 2313 Difference (I- | Std. Error | Sig. Lower Upper
J) Bound Bound
ANIIUYI -0.12" 0.02| 0.0 -0.17 -0.06
MYIULYT 0.16 0.04 |  0.00 0.03 0.29
U1l ;
31%1j3 0.02 0.03| 099 -0.09 0.12
GRMIGN 0.28" 0.04 |  0.00 0.17 0.40
ANITUYT -0.28" 04| 0.00 -0.40 -0.16
_ unsdgw -0.16° 04| 0.00 -0.29 -0.03
NYINYS
3113 -0.14 05| 007 -0.29 0.01
D1NOY 0.12 05| 021 -0.03 0.28
NI -0.134" 03| 0.00 -0.23 -0.04
) uasilywy -0.017 03] 099 -0.12 0.09
3113 .
MYIUL3 0.14 05| 0.07 -0.01 0.29
NNDY 0.264° 04| 0.00 0.13 0.40
ANIINUYI -0.40° 03| 0.00 -0.51 -0.29
uasgu -0.28" 04| 0.00 -0.40 -0.17
219N04 )
MYIUL3 -0.12 05| 021 -0.28 0.03
31%1)3 -0.26 04| 0.00 -0.40 -0.13

*_ The mean difference is significant at the 0.05 level.

I o L 4 = =
Lﬂlﬂ?ﬂlﬂ\ilﬂi&lﬂiﬂiiﬂﬂlﬁﬂTﬂﬂa”N"IJE’N‘]JiSﬁmﬂllVIEJ’\HLL‘L!ﬂ@ﬂiJBUUTQWUVIﬂQﬂﬂigL%ﬂUL“Uﬂ’J

3. 4lszansmmmmsnan Usuiawanaa uazilasemsnannldlumsnaaniziteu

NANM I TZANTMNNTHNAANTZREUA I UNONTAI0DNVDAUNHATAT 11

o &l ~ dcv = a 4
L"ll€°'lﬂ1ﬂﬂaNﬁlJ’fJ\1‘1J§$mﬂUhﬂEJ Iﬂﬂﬁ]1LLUﬂ¢]13JﬂluiﬂWUﬂﬂQﬂﬂﬁgLﬂﬂﬁﬂlﬂ’J AANITUATICUNY

1 1 = Aa A a dw S A A A 9
N Lﬂ“lslG]’iﬂii”IEJEJE’JEJII”IJ33ﬁ‘ﬂ‘ﬁﬂTWﬂ"liNﬁ@]ﬂi%H]EJ‘]JHlEJ’J?J”IﬂVIQ’ﬂ (tmay 0.90 113050802 90)



127

A 3 P Ay A Ay
F9909U1AD INHATNTVUIAEAN (1INAY 0.83 150 308a% 83) YUIANAN (1NAY 0.80 HIDIDIAL
1 A A 9 o w
80) azuua Ing) (N8 0.69 HIDiDEAL 69) ANIAY
HONIITUININILAVYILANTAINATHAN WU IAVATNIIIBH081TLAY

a A ] ' 1 [} o a A a g
Uszaninmogluea 0.72-0.96 daulngiiszaudsz@namgaun (0.81-1.00) Aadludos

k4

1 a tg’ S 9 A a [ 1 a A A
0 93.33 Tﬂﬂlﬂ}lﬁiﬂiﬁﬂﬂﬂﬂwaﬂﬂiglfﬂfJ‘iJLGUEJ’Jl‘],ﬂLﬂafJ 2,731.00 nlansuaesouNsHan YNy
1 o v 9
ﬁLW1$ﬂgﬂﬂ5$!‘%ﬂUL%ﬂ’Jmaﬂ 0.58 lli@]@i’f)‘ﬂfﬂﬁwaﬂ PANUU INHATNITIYYDITTUITONAA
:3 = F) A a o 1 U a = 9 I v ¢ A a
ﬂi%!ﬂﬂﬂl‘llﬂ’)llﬂlﬂﬁﬂ 5,129.56 ﬂiaﬂﬁuﬁﬂqiﬁﬂﬁﬂﬂﬂﬁwaﬁ umﬂ%maﬂwu‘qmaﬂ 0.55nla

[} 1 L a =1 9}0'1 [ - g}z d‘ < 1 =}
ﬂiuﬁ@qiﬁﬂiﬂﬂﬂﬁwaﬁ 135 1592 Tuaussuluas S ounmuanae 14.00 GD"JIiJ\W]fJUli y

(2]

Y+ = A a [ 1 T a S 9 3’; a ~
mﬂ%ﬂammaaﬂ 82.00 ﬂiaﬂillﬁﬁ]vliﬁ@i’ﬂﬂﬂﬁwaﬁ wagiiaanamualunswannszitey

WYANAY 2,663.33 VINAD 13ADIOUMIHAA

=) v [

< a a 1 ] 1 1
Lﬂ‘]&l@]iﬂﬁmu'lﬂl,aﬂllfigﬂ‘ﬂﬂigﬁ‘ﬂ‘ﬁﬂﬁ/‘l@giu%ﬂﬂ 0.38-0.95 ?{’Juﬁlwmﬁizﬂu

a A a I 9 I a g
Use@nTIMganIn (0.81-1.00) AAluiosas 75.58 TagnbaINIVINAGNHAANTSRIVIY)

¥ [

Yy A a [ 1 a AA A dm} =) a U

Vlﬂlﬂaﬂ 2,826.69 ﬂIaﬂill@]@i@llﬂ’liNaﬁ llWu‘ﬂLW’]gﬂQﬂﬂfigﬁ]ﬂULmﬂ'JLﬂaﬂ 1.11 Ulﬁ@@i@llﬂ’li
a [ g).l I a dw = Yy a @ [ [N

WNAf ANUU Lﬂ‘]&l@]iﬂﬁGUU’lﬂlaﬂa'lll’lﬁﬂwaﬁﬂﬁglﬂﬂﬂLﬂlﬂjllﬂlﬁaﬂ 2,620.82 ﬂIaﬂﬁll@]@uliﬁaiﬂﬂ

a = Yy d v ¢ A a @ 1 K a = Yo

NITINARN 3Jmisl“15maﬂ‘wu‘§maﬂ 0.52 ﬂiaﬂiumﬁ]]‘liﬁﬂﬁﬂﬂﬂqﬁwa@ llﬂ’lﬁslf’])”’])")IiJ\uﬁ\?\?'luGl,u
o A - = ] 1 = Y+ A A a o Rl

ATIUIDUNINUALIRNAY 13.40 G]J"JI?JQG]@]‘]:!' llﬂ’]isl(’]fﬂﬂlﬂlllﬂaﬂ 85.11 ﬂiaﬂﬁll@ﬂllﬁﬂaiﬂllﬂ'ﬁ

a "9 3’, a g { 1 U a
Waf LLaZﬁﬂ'ﬁ]N‘lﬂﬁWNﬂGlUﬂ1ﬁNa@]ﬂi&%ﬂﬂl%ﬂﬂmaﬂ 2,656.74 U1ﬂ@ﬂllﬁﬁﬂﬁﬂﬂﬂ15wa@

[

NBAINIVUIANANNTEAUYsEANTA N0 1UY23 0.39-0.94 dauTn sz

54

Aa A a I a
‘]Jigﬁ‘VI‘ﬁﬂTWQ'QNTﬂ (0.81-1.00) ﬂﬂlﬂu%@ﬂﬁ% 64.44 1AEINEATNTVUIANANNAANTSIROVIVE

Y A a Y] 1 a ddy A dw =) a U
llﬂmﬁfl 2,635.11 nlansuAosaUMIHan llWu'ﬂLWWzﬂQﬂﬂi%L%ﬂ‘UH}ﬂ’JLﬂﬁﬂ 2.03 Uliﬁ’ﬂ'iﬂ‘llﬂﬁ

a v o <

WaR AU IAYATATVINAERNAINITaNaanIzRe ldmas 1,304.31 nlansude liaeasouns
a A Y 3 v ¢ A a o 1 A A Y & o
Hae I3 lfmaanuginae 0.52 nlaniuae lsaeseunmswnan nsldd Tuasenulunia
A Z = & ] = 9+ a A a o 1 1 A
FounInuamas 13.19 51 lueae 15 Imsldioenilimae 89.44 Alansuae lsnosounisnan

9 (42 ]
yazamsananualumInannsz@eueNaY 2,901.11 VINGAD 15A0I0UNITHAN

a

nyasnsvinaluglszaulse@nsninoglurig 0.26-1.00 Uszavilszans

a I 9 [ dw = Y A
DINGININ (>0.91) Aatlusowas 30.77 Iﬂﬂlﬂ‘l&l@]iﬂiﬂlﬂTﬂiﬁﬂJNﬁﬁﬂizl‘ﬂﬂﬂlﬂlﬂ?nlﬂmaﬂ

=

¥ o '
2,413.46 nlansuAesauNISHAn ﬁﬁuﬂLWWzﬂQﬂﬂi%L%EJ‘UL"’TIEJ’JmaEJ 3.96 hli@l’é]i’é]‘ljﬂ1iﬁaﬁ

9
[ Y

5] H
agtiu inpasnsve lvgamnsondanszien 1dmas 695.95 Alansuae lineseunmanan i

@ J

9 < ~ a Y] [ [ a = Y o v A
m3lsuaanusimas 0.39 nlansuae linosounisnan a3 ldsi TuanseanuluasiSou

Q

kS ~ @ 1 1A 9+ A A A Y ) A ~
MHUARAY 13.92 G])"JIIN@]@U]j llﬂ’]iﬁl"]fﬂ.fllﬂlllﬂafl 66.44 ﬂIaﬂiNﬁﬂqiﬁﬂﬁﬂﬂﬂqﬁwaﬁ LHagy

k) 5] v
A9 1NNIMUA TUNMIHANNTZREUMENNFY 2,718.46 VINAD 157DTOUNTHAN



128

- < ] [l @ A A a
wansanEItLaadlTFUI INEATAITIEged UL T ANTAINNNS
Aa Y Y A 3 o A A A a Y Y
Nan laoniesay 10 IuvazNnyAIAIVIIAEASITINTOMNTEANTAINNITNAR 10N B
AL 17 INEATNTVUIANANGIAINITNNYTEANTNINMTHEN 1A NT D8R 20 HASIAYATNT
v lvgdsausomulseaninmnsnan laoniesas 31 edSulselsz@aniamns
a A A ° o A g U a = ~ A '

NAR INHATNIAITINY HI0AAIUIUITINITHAATN 1F IUNTHANNT RV UNDNTTI0DN
A Yy ¥ a A ' a =2 a Y A A
el ldwandagaga TasinbasnssiedosdnIsonannszenmed launiga (may

a % [ [ a < { a ]
5,129.56 N 1anSuAD 15A0TBUMIHAN) 799AINIAD INEATNTVUIAAN (INDY 2,620.82 N 1anTy
@0 157030 UNITHAN) VUIA NA (1IRDY 1,304.31 D lanSuae 15M0I0UNITHAN) LAZIUIA
lvin) (100 695.95 NlansuAe 15ADIDUNITHAR) AINFIAY FIITNUI INBATNTVUIA 11D

a 2 A Yy A A a 2 A A g ¥ 2 '
AsanannIzReuAen Iaeeiga e nrandnnszRoUlisrrzuniotiosyu Yuog
o @ Y g 14 <3 = @ Y % [ Y
numsquasnrl M3l laile aasasunsinumned @adn) desdadnnniu Minnyasnsy

dm, =\ ] [ 4 9 1 o X 1 9 a
Ugnnszieuiden luawisaguanazdanmsvhinldedamitazdinalinanananas (1319

n4.31)



129

] v (2] ¥
M99 4.31 szavlszansmmmanan YSuawanaa tazifatemsnannldlumsnannsz@Reumeniionsd1eenveANEATNT IIYANIANA1NUD

o dy d' dm' =
ﬂi%mﬁhl‘ﬂfJi]"ILLuﬂGHN"’IJHWIWHTITJQﬂﬂiglﬁ]EJ‘]JLGUEJ’J

INYAINITBEDE INYAINTVINALEN INHAINTVIANAIS INEAINIVINAIHEY
(N=30) (N=172) (N=45) (N=13)
Efficiency level $1mm % S % 1w % S %
INYAINS INYAINS INYAINS INYAINT
(518) (578) (518) (518)
<40 - - 1.00 0.58 1.00 2.22 2.00 15.38
0.41-0.50 - - 5.00 2.91 - - 2.00 15.38
0.51-0.60 - - 6.00 3.49 3.00 6.67 1.00 7.69
0.61-0.70 - - 8.00 4.65 4.00 8.89 1.00 7.69
0.71 - 0.80 2.00 6.67 22.00 12.79 8.00 17.78 3.00 23.08
0.81 - 0.90 8.00 26.67 94.00 54.65 21.00 46.67 - -
>0.91 20.00 66.67 36.00 20.93 8.00 17.78 4.00 30.77
Total 30.00 100.00 172.00 100.00 45.00 100.00 13.00 100.00
Mean efficiency (%) 0.90 0.83 0.80 0.69
Minimum (%) 0.72 0.38 0.39 0.26
Maximum (%) 0.96 0.95 0.94 1.00

6¢CI



M319N 4.31 (79)

130

!ﬂi«lﬂ‘iﬂ‘ii]ﬂﬁii‘)ﬂ INYATNIVHIALEN NHAINIVHIANAN !ﬂﬂﬂiﬂiﬂlu1ﬂ1ﬁiy:
YMI
Mean Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max.
Nawaﬁﬁwam‘lﬁ’ (NN./SOUMITHARN) 2,731.00  1,800.00 4,300.00 2,826.69 600.00  4,500.00 2,635.11 750.00  4,500.00 2,413.46 970.00  4,480.00
ﬁuﬁmiwaﬁ (Vli'/ifmmiwaﬂ) 0.58 0.25 0.75 1.11 1.00 1.75 2.03 2.00 2.50 3.96 3.00 8.00
Nawgﬂﬁwaﬂ‘lﬁ'(ﬂﬂ./vlil/ia‘um‘maﬂ) 5,129.56  2,400.00 11,600.00 2,620.82 533.33  4,500.00 1,304.31 375.00 2,250.00 695.95 121.25  1,493.33
mﬁﬂﬁuﬁ: (ﬂﬂ./vli'/ifmmiwaﬁ) 0.55 0.50 2.00 0.52 0.13 1.50 0.52 0.25 1.50 0.39 0.10 0.50
Lmﬂuiuﬂ%ﬁﬁﬂuﬁmm (Gﬁlﬂm/‘l‘i) 14.00 10.71 17.16 13.40 7.71 18.16 13.19 10.38 17.00 13.92 10.38 17.16
ﬂﬂmfl (ﬂﬂ,/“lil/ia‘nmiwaﬂ) 82.00 30.00 240.00 85.11 15.00 330.00 89.44 30.00 330.00 66.44 12.00 90.00
ﬂ'ﬁs]}NV%llﬂmm (m“ﬂ/‘li'/ia‘umiwaﬁ) 2,663.33  1,230.00 3,830.00 2,656.74  1,230.00  3,830.00 2,901.11  1,230.00  3,830.00 2,718.46  1,230.00  3,830.00

0¢€1



131

v 4
o Y

43.3 szavdszanimmgega-iiga vaunsasnsdignnsz@Rau@eiluuasianais

Q U

voslszma lnamaldszuumyasiusduan

o o

1.5zauilsza@nSnmgega-aiga veunvasnidignnizReuideniensdioen

q G U

Tuaaniananveslszmealne

] [ v
= v A A

Yy I K a [ Aa A A
AT NN 4.32 Llﬁﬂﬂ‘l‘ﬂn’iuﬂQLLH'J‘VHQ“]J;]UG]‘W@T]?(@] (53@Uﬂ§$ﬁﬂﬁﬂ1wq\1ﬂq@)

Q

pazuuamaluaniszaulszansmmaingalumsndanszRou@ionion1sd400n04

(24

) = = A 1 = '
Lﬂ‘]elG]iﬂiEJJTJQﬂﬂ§$L‘ﬂEJ‘]JLGUEJ’JL‘V‘I’E]ﬂ15@'\1’E]E)ﬂbluLﬂl@]ﬂ?ﬂﬂﬁ%ﬁ]ﬁ]\iﬂi%!%ﬁllﬂﬂ WANITANHINUIN
a chtd‘dtd‘ a g = tﬂ' !
LLN'J“I/]N”IJ&]‘U@W]WV]E:(@GluﬂTﬁWa@]ﬂiz!fﬂEJ‘UL‘UfJ’JLWf]ﬂ']iﬁ\‘iEJfJﬂclulsllﬂﬂ1ﬂﬂaﬁéll®\‘]ﬂ3$mﬁ111/lfJ

zil d' a g = é 1 9 a g = a [ 1 L
(TE=0.986) Wuﬂwaﬁﬂﬁzlﬂﬂﬂﬂlﬂ’]ﬁuﬂub "lﬂwawaﬂﬂﬁzmﬂmmm 4,150.00 ﬂiaﬂiilﬂ@lliﬁ@
a 9 o a o & 2 o o a o 1 Vo Aa <
sounsnan laglsaven1snanail waanug 0.50 ﬂIaﬂﬁiJﬂ’f)uliﬁ’f)ﬁﬂ‘UfﬂilNa@] SRRETNIER
[ g’/ ] 1 1 =} a 9 1 UL a L)
AulunsiSounsviua 8.71 GI)"JIiNﬂE)llﬁ ﬂﬂlﬂh 60.00 ﬂIaﬂiMﬂﬂllﬁﬁ’f)i’f)‘Uﬂ1§Naﬁ LAasAIIN
Y a ,&" = 1 1 a A Aa o
nivualumsnannssRoue) 3,830.00 UTVIG]f]‘lﬁﬁf]i’f)‘]JﬂﬁNa@ TuvenuuIneniseay
Aa A o A dy A a g = & ' vy a g =
ﬂi%ﬁ'ﬂ‘ﬁﬂ?Wﬁ?ﬂ’Qfﬂ (TE=0.220) wuwwaﬂﬂsmﬂmmmwuﬂﬁ ”lﬂwawaﬂﬂsmwwm 200.00
a o 1 UK a 9 [ a [ dy <3 Y4 a o [ o
ﬂjﬁﬂiilﬁﬂuliﬁ’ﬂiﬂﬂﬂﬁwﬁﬁ Taalsadansnan aeil Waawug 0.17 ﬂjaﬂﬁﬂﬁﬂl’liﬁﬂiﬂ‘ﬂ
a v v A 2’/ < J U = a 1 1 1
Mswnan ¥ TuaussnuluasiFounsvug 15.16 GH’JINQﬁﬂllﬁ ‘]Jfll,ﬂll 36.67 ﬂIaﬂiMﬁﬂuli@ﬂ

a 19 g}/ a g = J U a
SOUMINAR LAZAIDNNIHUA TUMTHAANTZRIVIAY) 2,180.00 mma”lmasaumﬁwam

v v [ ]
M519h 4.32 szavilsz@ninngaga-iiga veunyasnigilgnnszitendenionisdieen

ﬂluLﬂJG]ﬂTﬂﬂﬁNéUﬂﬁﬂigmﬁllﬂﬂ

s w e o gegn iga
wanan - Yadumsnan
TE=0.99 TE=0.22

HAKAANHEA 1A (AN./30UNITHNAN) 4,150.00 1,200.00
dsl d’ a 1

wunmswan (1) 1.00 6.00
wawaanwan la (an./15/50UMInan) 4,150.00 200.00
waaiug (an./15) 0.50 0.17
nsanulunriseunavuanls (¥ Tue/ls) 8.71 15.16
flewndl (nn./15/50UM3HaR) 60.00 36.67
Aananue W/ 13/590mIHa0) 3,830.00 2,180.00




132

Vo
@ a A o A

v y v ' Ao a 2 a
ﬂWﬂGU@iJ"a"’ln\?ﬂu ENUIN Lﬂ]&lﬂﬁﬂﬁﬂuﬁgﬂﬂﬂigﬁﬂﬁﬂ1Wﬁ1ﬂﬁﬂ (HANNTLRYIVLVYD

q

< 4

18 200.00 ATanSuae linesounisnan) naanms lwaanuguazfonilulSnaides

4 1
A A

a o @ Ay A R U a = Yy o A ) o
LﬂuqﬂﬁWﬁﬁﬂwuﬂﬁuQulﬁ@]@'iﬂﬂﬂ']ﬁwaﬂ IﬂfJTJﬁiJ']ﬂ!fnﬁ“l‘]ﬂllﬁﬂWU‘EﬂLWNWzﬁNﬁWﬁﬁUW

nHa 15000 UMIHNANAD 0.5-1.0 D lansy (ATNAUATUMITIAYAT, 2550)

2. 52015z @nTnmgega-iga veunvasnsfignnszReueniensdioen

Tuaaniananvelszmalneswunamudavia

A Y3 X a uoadaa o a A A
M137199 4.33 naaa Ml iananga (seavilszansmuganga)

Q

24
a oAad

{ Y a a o A a ~ = A '
lla3LL‘L!TV]T\ﬁjg'1_”5]1/]ll53@‘”1]53'[:’17]‘ﬁﬂWW@TVIq@iu‘ﬂTﬁWaﬁﬂiglﬁ]ﬂ'ﬂlmﬂjlw RIEFGNRRIERN
9 dm, = A ' °
Lﬂ‘]’:]@ﬁﬂi@ﬂQﬂﬂigl%ﬂuHJfJ’JLWE]ﬂ’liﬁ\jaﬂﬂclumlﬁﬂ’lﬂﬂa'msllﬂ\iﬂﬁglﬂﬁhlﬂﬂ Iﬂﬂﬁ]’llLUﬂanJ

[ o = ! A wada A a dw =S A !
WHIA NANITANYINUIN LLu%‘ﬂNﬂg‘U@]‘ﬂ@‘ﬂfﬁ]ﬁluﬂ?iWﬁ@ﬂi%Lﬁ]ﬂ‘ULﬂlﬂ’JLWUﬂWiﬁ\iﬂfJﬂﬂlﬂ\i

e

=

v v ~ a dcy = é 1 9 a dm}
NBATNT LTI IAgWITUYS (TE=0.950) NunrdanszReudiomilels ldnanaanszitou
= a Y] 1 T a 9 1Y) a [ dy I 4 a o
W7 11,600.00 1 laniuae lsneseumswan Tagldtadensnaanil waanwug .50 nlansy
' 1 Aa ] o A y ] 1 [ = a
avlinesounsndn ¥ TuussnuluniaiFounanua 16.00 52 Tusae'ls foindi 90.00 Ala

v o
asuaelsnespumsnan uazammarualumsnannszReuRed 2,630.00 U mae linesen
- 4 da A A bd 4 4 A 2
MInan luvasiuuImanssaulssanimndinga (TE=0.576) NUNHAANTZRIVIVEY)
é 1 9 a Ag = a [ 1 U a 9 [ a [ g
nials ldnanannszideuen 121.25 dlansuae lsneseumsnan lagl¥ifasensnanaail
< YA a o Vo Aa < o y &
waanug 0.50 nlaniuas lineseunisnaa 51 TuaussnuluasiGounavua 13.21 3279
1 1 4 = a [ 1 L a " 9 g}./ a dw =
an'ls fJoinll 90.00 Alanfuas lsnosounmsnaa tazmdeaninualumsnannszitoudon
1,230.00 UINAD 150050 UNITHAA FI9z WU INBATNINNsZAVUsZANTNNd g (Wda

= = 9 a o 1 v A a 9 o A
ﬂﬁglfﬂﬂ‘]_l!allf]'lulﬂ 121.25 ﬂTaﬂﬁNﬁ@15ﬁ95@Uﬂ15Wﬁﬁ) Lﬂﬂﬂ’]ﬂﬂ’]ﬁ1%’%31%\1&3\1\‘]’]“11&@33!’3@“

i
I=)

g’/ T 9 g’/ a dw = 9 a o [ dy & L
nauatazasnanualumsnaansz@eumertosnu lddmsununuie linosounis
a ° Yy 1 g a Y o R X a & = 9 9y
naa 117 liennsaguanszReudien laedaminanaanszReutien 1dtloe
A wadad a 2 a4 A .
puamalfianangalumsnannsziRen@eniien13 400NV UNYATNT 11
@ o A A a g = = ' 1% a g =
tTaniauaslyu (TE=0.943) WunmaanszRewdeniials lanandanszRowiieon 6,900.00
a 1) 1 LK a 9 [ a [ dy < v a @ [ [}
nlansuae liaeseunsnan Taeldladonisnanasil waaug 0.50 nlanjuae lsaosou
A ] v A H) o ' 14 = Aa o ] Vo
mMswan 91 TuansenuluasiGeunsvua 13.50 1 1usae 15 fondl 60.00 Alansudae line
Y 5
59UMINAA HazAIT1anInualunITHaAnIT 2RIV 3,830.00 UIMaB liasounsnanly
A A [ a A z': A dy A a ,;" = = 1 9
uguuInniszaulsganinmdinga (TE=0.306) NuirdanszRoudoanilals 1dwa

Y]

a dw =\ a o 1 [ a 9 (% a [ dy <3 o
WNaANTEIRYULVYT 450.00 ﬂiaﬂihﬁﬂqiﬁﬂiﬂﬂﬂWiNaﬁ Iﬂﬂi%ﬂﬂﬂﬂﬂ'ﬁﬂﬁﬁﬂﬂu Wannug
a (% 1 L] a & v A g}/ < 1 1 4 =1
0.50 ﬂIﬁﬂiN@]ﬂ"li@]i’Ji@‘]Jﬂ”IiNa@] ¥ luaussnuluasausounavua 14.66 GHTJTNQGI’E)Uli TJEJLﬂll

Y [
60.00 nTansuae lsnosounsnan uaza1s1ananualumsHannIZ@ReVET 2,430.00 VN



133

1 [ ] a é 1 d‘d [ a a ::. d‘ a ,é” = 9
ﬂ@uliﬂﬂﬁﬂ‘ﬂﬂﬁwaﬂ SFIVSWUIN Lﬂ‘]%lﬁiﬂ‘i‘l/mﬁgﬂﬂ‘l]i%ﬁ‘l/l‘ﬁﬂ'lWGﬂ‘V]fjﬂ (Nﬁ@]ﬂﬁ%!ﬂﬂﬂﬂlﬂ'ﬂﬂ
a [ 1 U a a Y 9 g}/ a g = 9
450.00 ﬂTaﬂﬁiJﬂ@uliﬁﬂi@UﬂﬁWﬁﬁ) NAINMS 1¥MIINIHua luMsHaANIZRILI N oY
a o o & A4 & v a o Yy 1 = A Y =]
mu”lﬂmw3‘1qu1nwm"limiaumiwaﬂ ﬂ?clﬁlluﬁ'm']if]{'jll!.aﬂi%t%ﬂﬂl‘llﬂ’)llﬂ@ﬂ%i“l/nﬂﬂﬂﬁ

a ,2' = Y 9 Y = 9 <3 v + = a2 A o o
Wa@]ﬂiglﬂﬂﬂlﬂlﬂ’lllﬂu@ﬂ Lm31%$uﬂ151muaﬂwu§uazﬂmﬂﬂuﬂimmmﬁmzﬁmmmu

k4 v
A A

% U a
Wu‘wwﬁq"lweﬁaumﬁwaﬂﬂﬂm
wa d' a S a4 .
punaluanangalumnaansz@oumeNNoN1d100NVDUNEATNT 11
9/ l
19135135 (TE=0.969) NWUNHAANTE soudemiia13 Idnanannseionien 7,620.00 i la
nsuselsdesouniskan Tasldasonisnandail waawus 2.00 flansuaelideseums
a o v A ?zl.l < J 1+ = a [ 1 T
Han 2 TanssauluniGounsrue 14.16 52 Tusae 15 fJondl 240.00 Alansuas lsaoso
9 © [
Msnan uazamdnaua lunswaanszReuloniion1saeon 2,430.00 Uae l5Aos0U
a d' d‘d % a a :) d' dy d' a g =
mMnan TuvagiuuIMmandszaulss@nsawd1nga (TE=0.541) NUNHAANTZRGUIVY?
é 1 9 a dm’ = a [y 1 L a 9 [ a [ dy
wildls 1dwandansz@euidien 375.00 nlansuae lsnesoumsinan Taglddadonisnan aell
< 4 a [ 1 U a @ @ 2 o
waaug 0.25 nlanfuae liaesoumsnan 42 Tuauseuluasisounavua 14.16 ¥2Tuq

1 1 4 = a [ 1 T a 4 g’; a dw =
Gl’ﬂ]’li ‘]JfJ!ﬂiJ 30.00 ﬂIﬁﬂilIG]E]hliﬁﬁliﬁlllfﬂiNa@ LA NNIHNA TUNITHANNTZRVIVEY)

[

2,430.00 U1NA0 13ADTOUNITHAA FIIZNUI NBATNINTTzAULlTZANTIwdNge (Wae

N3g Li]f]“]_ILGUEJ’JUlﬂ 375.00 nlans ma"lmamumiwam) mﬂmﬂmﬂ%maﬂwumga ﬂmmflu

ﬂ?mmﬁﬁ’amﬁu"lﬂﬁm%’uﬁu%w thiﬁﬁliﬁlﬂﬂ'liwa@ ﬂﬂwaﬁﬂi"’mﬂﬂﬁlﬂ’)qﬂuﬂﬂ
a oA d’dd‘
LL‘LI'J’VIN‘IJ{]‘]J aneang ﬂﬂluﬂiiﬂﬁ@ﬂi LfﬂfJULﬂJfJ’JLW@ﬂTﬁﬁQ@@ﬂﬂJ@QLﬂEG]ﬁﬂﬁ‘lu

P ]
A A A

o v A = =< 1 FY a A =

JWHIND NN (TE=0.895) wumaﬁﬂizmﬂummwuﬂs hlﬂwﬁﬂﬁﬁﬂiz!ﬁ]ﬂ‘umlﬂ’l 2,700.00
a o 1 U a 9 1Y) a [ dy I v a 1Y) 1 U
ﬂiﬁﬂiuﬁﬂqiﬁ@iﬂﬂﬂﬁwﬁ@l Taalgedenisnanaadl waanug 1.00 ﬂIﬁﬂﬁJﬁ@“li@ﬂiﬂ‘U

a o v A gJJ < J 1 4 = a 1 1 U
MK 9 luaussauluasisounivua 11.38 GI)"JI?JQSFI?Jhli ‘IJEJLﬂiJ 120.00 ﬂjﬁﬂiuﬂﬂuliﬂﬂ

9 2]
TIDUNITNARN uazm%’nmwmiumiwamﬂizﬁwm%m 3,830.00 ‘U”I‘I/I@ﬂhliﬁﬂiﬂ”l_lﬂﬁWﬁﬁ Tu
= o o a A o = A A a = = 2 yiyy
GU‘EIW‘VILL‘L!’J“VIN‘VIMizﬂﬂﬂizﬁﬂ‘ﬁﬂ??‘l@ﬂﬂ@ﬂ (TE=0.220) Wu‘ﬂNﬁ@ﬂi%L‘ﬂﬂU!‘Uﬂ’Jﬁu\ﬂi Ulﬂﬂﬁ
a dm, = a o 1 U a 9 o a [ dal <3 v J
AARNISLIIYULVYT 200.00 ﬂiﬁﬂiuﬁﬂqi@ﬂﬁﬂﬂﬂﬁwa@l Taglgdaen15nan A9l lWaANUE

a

=\

a Y ll Aa < v A o < ] 1
0.17 ﬂTaﬂﬁN@l@qﬁﬁﬂﬁﬂﬂﬂTﬁWﬁﬁ 5]1'311]\1Llﬁ\i\‘i']uﬂluﬂﬁjlﬁﬂumﬂﬁllﬂ 15.16 GI)"JI?JQ@'I’E)UI,? ﬂlflmll
) o
36.67 ﬂTﬁﬂﬁNﬁ@qﬁﬁﬂﬁﬂﬂﬂ'ﬁWﬁ@l LLaZﬂT%’NVNWNﬂGlUﬂiﬁWﬁ@ﬂigﬁﬂ‘ﬂﬁlﬁn 2,180.00 YN
1 T a =< U A @ a A z': ~ a g =~ 9
@]@Uliﬂaﬁ’f]ﬂﬂ'ﬁl}lﬁ@] IS WU Lﬂﬁﬁiﬂimﬂigﬂ‘ﬂﬂﬁgﬁﬂ‘ﬁﬂ'lW@l'W]T;Zfﬂ (Waﬁﬂﬁ%!ﬂﬂﬂlﬂlﬂﬁulﬂ

a [ v U a a 9 <3 v J + = =Y A 9 a
200.00 ﬂIﬁﬂillGl’é]ul,iG]f]i@UﬂﬁNﬁﬁ) Lﬂﬂﬂ?ﬂﬂﬁslﬁlflilﬁﬂwu‘ljllﬁgﬂEJLﬂiJGlu‘]Jﬂﬂmﬂu’E)EJLﬂu

v
=

o Y] dy = R a = a dw = FIR))
1ﬂﬂ1ﬂiﬂwuﬂﬂuﬂqiﬁﬂiﬂﬂﬂ1iWZ‘WI mwa@ﬂiwmamﬁumllﬂuaﬂ

=

ummaﬂguﬁ ﬁﬂiuﬂWiWﬁﬁﬂi LﬂEJTJL"UEJ’JLW’E)ﬂ1iﬁ\1’é)’é)ﬂ"UfNLﬂ‘Hﬁiﬂiclu

)
¥

I IANQYIUYT (TE=0.986) fuRndanszaeudemings dnanaansziaouien 4,150.00

a @ v 1 a 9 @ a [ dy <] o a [ 1 U
ﬂiﬁﬂiilﬁﬂuliﬁﬂiﬁﬂﬂﬁWﬁﬁ Iﬂﬂi%’ﬂﬂ%ﬂﬂ1iﬂﬁﬁﬂﬁu waanug 0.50 ﬂi’ﬁﬂillﬁ’élul‘i@]’é)‘i’é)ﬂ



134

v Y ]
msnan ¥ IuansenuluasiGounsvua 8.71 92 1usao 15 fendl 60.00 nlansusas liae

a "9 g}z a tg’ = J U a
FOUMTHAA LAZANNNIHUATUMTHAANTZRIVIVED 3,830.00 mma'lmmaumﬁwa@ Tu

v
[ a A o

A A A zﬂy A a :3’ = = 1 vy
yuziuuIneitssaulss@ninmaiiiga (TE=0.269) Nunnaansziteuiedniels lana
a ,3 = a o 1 U a 9 1] a [ dy I v
HAANIZAEVITE) 975.00 N TanFude lsaesountsnan Tasldladenianaa aell uaaiiug
a [ 1 UL a ] [ - g’/ ] 1 1+ =}
0.50 filansuae lsdesoumanaa ¥ luausanuluniseunavua 10.58 ¥ luede 13 {aindl

9 [

60 nTansuse lsdeseumsnan uasmdanaualumsnannszReuien 2,430.00 1mee'ls
1 a é 1 d‘d 1Y a a ; d' a ,3’ = 9
ABIBUNIINAN FIVLNUI INBAININNsEAVYssANTMmdfiga (MaanseRouIe) 14

a [ 1 U a a Y9 g}/ a g = 9
975.00 A laniuae lsgesoumanan) MasnmsldamnamanualumswaansziReuientios
a ) @ dy A = 1 a o Yy 1 -dw = Y 1 v KR K
mulddmsununniialsdesounisnaa il liawisoguanszRenider 1deg1anneds

a = = Y Y 91 = 9y o J + =) A o o X
Naﬁﬂiglﬂﬂﬂﬁlﬂﬁlvlﬂu@ﬂ ummzumﬂ%maﬂwuﬁuazﬂamﬂuﬂ?mm‘nmmzﬁummuwu

=~

Y LR a d
ﬂﬁuqqﬁﬁﬂjﬂﬂﬂ’lﬁwaﬁﬂﬁ'lu



135

v ' (24 T
Ms19f 433 szavilszantamgega-mga veunvasnsfilgnnsziReudisnivemsdeennTuanmananvestszmalnesuunausaia

INHAINIIINIA INHAINIVINIA INHAITNIVINIA INHAINIVIKIA INHAITNIVINIA
= =) \ =
qaNIITUYI unsiga VY3 914N049 MYy
wanan - Jodunmswan : : : : :
gega fga gega fga gaga fge gega fge gaga fge

TE=0.95 TE=0.58 TE=0.94 TE=0.31 TE=0.97 TE=0.54 TE=0.90 TE=0.22 TE=0.99 TE=0.27

wananfinan 18 (nn./seumsnan) 2,900.00 970.00  3,450.00 900.00  1,905.00 750.00  2,700.00  1,200.00  4,150.00  1,950.00
fufimsean (ls/soUmMsnan) 0.25 8.00 0.50 2.00 0.25 2.00 1.00 6.00 1.00 2.00
wananinanld (nn./13/seumskan) 11,600.00 12125 6,900.00 450.00  7,620.00 375.00  2,700.00 200.00  4,150.00 975.00
waanug (nn/1s/50umsnaa) 0.50 0.50 0.50 0.50 2.00 0.25 1.00 0.17 0.50 0.50
nsauluairteunsua 3 Tue/l5) 16.00 13.21 13.50 14.66 14.16 14.16 11.38 15.16 8.71 10.58
Hewndl (nn./15/50UM3IHAR) 90.00 90.00 60.00 60.00 240.00 30.00 120.00 36.67 60.00 60.00
miaanua /13 seumsHan) 2,630.00  1230.00 3,830.00 2.430.00 2,430.00 2,430.00 3,830.00 2,180.00  3,830.00  2,430.00

Gel



136

[ [5d ]
3.szaulszAninngega-mga vounvasniglgnniz@eulienionisdioon

o | 2 A
Glu!ﬁll@ﬂ']ﬂﬂﬁNsUfJ\i‘lJ'igmﬁulﬂ‘EJ%']L!L!ﬂ@]ﬁJﬂJUWﬂWUﬂﬂQﬂﬂﬁ%L%ﬂUWEJ’J

]
a oAad

A y3 K aa 1% a a A
M1319N 4.34 Llﬁﬂ\?alﬁlﬁuﬂﬂ!iu’)ﬂWQﬂgU@]ﬂﬂﬂq@ (ﬁxﬂﬂﬂigﬁﬂ'ﬁﬂ'lwqu/ﬁzfﬂ)
a ojatd'd % a a 'o td‘ a g = Lﬂl 1
LL@x!Lu’JVI’N‘lJ{]‘UﬁVUJ33@‘]J‘]Ji$ﬁ°|/l'ﬁﬂ']1"lﬂ'ﬂ/lq@iuﬂWiWﬁ@]ﬂigmfJ‘]JLGUfJ'JLWfJﬂTﬁﬁQ@@ﬂGU?JQ

° G 2~
mymﬂﬁ“lummmﬂﬂmwmﬂwmﬂm Iﬂﬂﬂ%ﬂ!ﬂ@nuﬂluWﬂWUﬂﬂ@ﬂﬂﬁ%L%ﬂUlﬂlﬂ’J HaNIT

= 1 A uadaa a ,2' = A ' 1
ANHINUN L!‘L!’J“V]N‘]J;]Uﬁﬂﬂﬂi;jﬂﬂluﬂTﬁWa@]ﬂ'§$Lﬁ]fJ‘UL‘UfJ’JL“WfJﬂ?iﬁ\i@ﬂﬂﬂlﬂ\ilﬂﬂ@]ﬁﬂiiWﬂﬂ@ﬂ

24
=)

zil d‘ a =S é 1 9 a dm' = a (% 1 L
(TE=0.963) flunnannszReumemiels lananannsz@euien 11,600.00 dlansuasline
a 9 ) a @ dy <] v J a o [l (N Aa o
soumsnan Tagldladonmsnanasil maaus 0.50 nlansuae lsaosoUMIHaa 32109159

v A H < 1 1+ ~ A o ' (B a 1
uluaiaFounanua 15.60 52 Tusae 15 fendl 90.00 Alansude linesounisnaa uazan
9 3’; a dcy ~ ] ] a Ad' d‘d
anarualunisnaansz@eumed 2,630.00 Unae lsaeseunisnan IuvaenuuInign

9 a a Zy d' dy d' a dcy =} é 1 9 a dcy =
sravlszdninmdiga (TE=0.718) WuiinaanszReudonvilals lananaansz@ouiien

a 1) 1 [ a 9 o a [ dy I v J a @ [ [
2,400.00 n lansuan lsassouminaa Tasldidesonsnaaasil idanug 0.50 nlansuao s
' a o o A y @ 1 14 ~ a o 1
apsoumswan 1 Tuanssuluasisounavua 17.16 91 Tuean 15 flend 30.00 flaniuao

T a T 9 3’; a g v L
Vli@l@ﬁ@'ﬂﬂ1iwa§l L!,a$ﬂ1ﬁ]'l\1‘1/]QWN@iUﬂWiNﬁ@ﬂi%ﬁ]ﬂUL%S’J 1,230.00 U1 N0 Ul‘i@]@i@“ﬂﬂﬁ'

P ' A A o Aa a o A a g = ] a o
WA BIVS WU Lﬂ}lﬁiﬂi‘ﬂui3@1‘”1]‘53@1’1/1155‘!1‘%1@11/]@@1 (Nﬁ@lﬂ‘i&’ti]ﬂﬂl%‘c’l?ulﬂ 2,40000 ﬂIaﬂijJ

=

] Y
ao lsnesoumsnan) inannms 19ijoaii lulFnaindesnuly vazmsenaualumsnas

k4 H
A

dw = 9 a ) (% = é U a d‘ = Y d‘d
ﬂ'§$L‘ﬂEJULGIJEJ’J‘L!@fJLﬂ‘L!thﬁ?ﬁﬁﬂwuﬂﬁuﬁqiﬁﬂiﬂﬂﬂTiNﬁ@ WonfSeumeunuinyasnsni

o
Y a =

o a A = o = Y Y
5$ﬂﬂﬂ§$ﬁﬂ‘ﬁﬂ1wqxiﬂijﬂ WTiﬁNﬁ@ﬂiZLﬁ]ﬂﬂl‘UﬂUHlﬂu@ﬂ

[ ]
vaAaAAa A

puamlfianangalunmsndanizfeulenion1sdi0onUoUNBATNS
2

<3 dy A a = < 1 9 a dm. = a [
YUIALAN (TE=0.950) WuNHaanszideumedIvials lananannszideuiian 4,500.00 flansy
1 U a 9 @ a [ dy < 4 a o 1 U a
avlinosoumsnan Tagldladomanaaasil waaiug 0.50 nlansuae lsaosoUNITHAN
o o'/ v A gJJ o'/ 1 L = a [ ] [
v TuanssauluniaGounivun 14.66 31 Tusae 15 fendi 90.00 Alaniuae linesou
Y [543
MINAA LazAIIINIualuNITHANNTLREUET 2,630.00 U1ad l3daseumsnaa Tuvay
2 da o 1A a L4 f 4 a2 4 Lyigy oA
Muuamniiszavdsz@nsamdinga (TE=0.376) NuiindansziRoumeiviitials Tananan
dw = a 1Y) 1 UK a 9 o a [ dal <3 4
nTz@oTe7 857.14 nlaniuas linosounisnaa Tagldilatenisnaa aell waanug 0.50
a [ ] T a Q.'l v =) g’u Q'/ J 1+ =)
nlansuae lsaesounisnan 92 TuuseulunsiGounanua 13.50 52 Tusae 15 ol
Y [
60.00 D lansuselinosounsnas tazamdrananualy MmIndanszideuen 2,430.00 V1N
1 T a =< U A [ a A 'o A a g =~ 9
ap'lsApsouMINan Fargwua naTnINlszaulszaniamdiga (MaanszReuen 14
§57.14 nlaniuae lsaesoumsnan) naninmsldifemilulsuandeanull aaeaiu

i b4 9 [
GI)"JINQLIJQ\HHGluﬂiﬁl%f]uﬂQﬂﬂﬂllﬁzﬂﬁ}Nﬂ\?WiJ@GlUﬂﬁN’GWIﬂi%ﬁ]ﬂﬂﬁlﬁl’)ﬁjﬂﬂlﬂuqﬂfﬁﬁiﬂ



137
&l ~ = [ a A = [ A [ a A A o Y
Wuﬂﬁuﬂqﬁﬂﬂﬁﬂﬂﬂﬁwaﬂ LiJfJLlldifJ‘UmeUﬂ‘U Lﬂ‘]elﬁiﬂi‘ﬂﬁ\ligﬂﬂ‘ﬂﬁzﬁﬂ‘ﬁﬂ1WQQWQfﬂ ‘VHGI,‘VT
a 2 A vy
Wﬁﬁﬂi%!%ﬂﬂﬂlﬂ?‘lﬂu@ﬂ

v v
vadAAa A

[5d i1
puamlgianangalunsndanszReudenion13d49enY0UNYATNS

q

A A a g = = ' Y a ,3 = a
YUIANAI (TE=0.943) WUANAANTZRoUWYIM A 15 Tanandansziteuien 2,250.00 fla
o 1 U a 9 Y] a @ dy I o a [ 1 U
nsuae lineseunisnan Tasldiedenisnanaail waanug 0.50 nlansuae lsnesonnis
a o v A g}J o J 1+ = a 1 1 U
Haa 52 Tuausanuluniiseunanua 14.33 93 Tunels feadl 90.00 Alaniuse lsneso
9 [
M3kaa tazamvenanualumsraanszReumier 2,630.00 Unae lsaesoumswan Tuvme
o da _w a5 X 4o L a4 Gging o
Muuamenliszaulss@ninmiiiiga (TE=0.388) Wunnaansz@Reouvedwials ldnandn
= = a [ 1 a 9 [ a o A <] o o
N32eUAe7 450.00 N lansuae lsaesouniswan Tasldilavenisnan asil waanug 0.50
v v v
nlaniuae lsaesoumsnan 51 Tuussnuluaiisounanua 14.66 ¥ 1usao 15 fondl
v (54
60.00 nlansuaelsAsounisHan wazA1 N InualunsHaANIZREVIT7 2,430.00 LN

v

' v a = ' A a a o A a dm’ = Y
m"lmasa‘ummaﬁ FIVSNUIN Lﬂ‘]&lﬁiﬂﬁﬂﬂigﬂﬂﬂigﬁﬂﬁﬂTW@'qu@] (Wﬁ@]ﬂiglﬂﬂﬂlﬂlﬂﬂulﬂ

H v
450.00 ﬂiﬁﬂillﬁﬂuliﬁﬂiﬂﬂﬂﬁwﬁﬁ) Lﬂ@]iﬂﬂﬂﬁi%ﬂﬂmﬁiuﬂiﬂWQAﬁﬁ}ﬂﬂLﬂullﬂ ngﬂ1%}1\1‘ﬂ\1

Q

=~

a dw = Y a o [ dy = [ a A = o
'H‘JJ@GLL!ﬂ15Na@]ﬂig!fl]ﬂllHJﬂ?u@ﬂlﬂullﬂﬁ'lﬂiﬂWuﬂﬂuﬁllﬁﬁﬂﬁﬂﬂﬂ'lﬁﬂaﬁ Lllﬂllﬁflll!ﬂﬁlllﬂﬂ

A ] a a ~ o Y a dm’ = FIR)

nyasnInlszavlszansnmganga shlindanszReuie Iaies
nuImlQiianangalumsnaanszRenWeniNon13a90NUBANYATNS

[ dy A A dm} =\ = 1 9 a dm} = a [
vualva) (TE=1.000) NunrnaanszRouedniiels lananaansz@ouiion 1,493.33 Alansu
1 U a 9 @ a [ dy < 4 a o 1 U a
avlinosoumsnan Tagldladomsnaaasil waaug 0.50 lansuae lsaosounITHAN
] w A g’/ ] 1 LI =} a [ 1 [}
w2 TuanssuluasaGounavua 1433 52 Tusae 15 fendl 90.00 Alaniuae lsaosouns

9 (42 ]

WA uazAdanarualunsnannszideune) 2,430.00 V1nae lsaesaunisnaa Tuvazh

d‘d [ a a ; d' 49; d‘ a dw = t'ﬂ 1 Y a
s NNszaulszdnsnwdige (TE=0.257) Nuiiwaansz@eulionvitials Tananan

dml = a 1Y) 1 UK a 9 Y] a [ dal I -4
nTz@VAen 121.25 nlansuae lsnosoumsnan Tagldilatonisnaa aeil aawus 0.50
a o [ ] A ] v A Y ] ] o+ -
nlansuae lsaesounsnan 92 luusenulunsiGounsvua 1321 52 Tusae 15 ol
Y 54
60.00 nTansuaelsnosounsnas uaza1s1ananualumsnannsz@eu@ed 1,230.00 1IN
1 [ ] a é 1 d‘d [ a a :; d’ a dw = 9
ap l5ApIoUNINAR FI9ZWUI INBATNTRszAL sz AN o mdge (ManTz U 14
121.25 nlanSuae lsaesounisnan) mavinns 19ianii ludsuandesiull aasaan
] v A g‘/ v 9 g’; a dw =) Y a o [
HTuansanuluaiiSeunanuarazmdananualumsnaanszideuetsanu lildmsy
= %

dy 1 é T a d' =3 [ d'd a a d' o Y
Wuﬂﬂuiqiﬁﬂiﬂﬂﬂﬁwﬁﬂ Lll’é)l,‘]_ﬁiEJ‘]JL‘VIEJ°1Jﬂ“]JLﬂ‘]eIG]iﬂi‘l/]lli%ﬂﬂﬂi&ﬁﬂﬁﬂWWQ’\iﬂ@ﬂ “I/]ﬂ“l’i

a dw = Y 9
Wa@lﬂi%mﬂﬂmﬁl'}qﬂu@ﬂ



[

138

v ' ) [
Ms1ehi 434 szaulsz@ninngege-age veunvasnifilgnnszienideniomsdeenlumanianatsvestszme Ingswunawauiavuig

¥

A A = a
Wumﬂgﬂﬂﬁ&ﬂﬂﬂﬁ]ﬂ]

!ﬂ‘lslﬂiﬂ§§1ﬂﬁ'lﬁ)ﬂ !ﬂ‘Hﬂiﬂﬁﬂl‘lﬂﬂ!ﬁﬂ NHAINIVHUIANA] !ﬂ‘tlﬂiﬂi‘llu1ﬂ11"iq,i
(N=30) (N=172) (N=45) (N=13)
wanan - Jodumswnan ; ; : :

g9gn Mmga gegn Mmgn gegn Mman g9gn Mman
TE=0.963 TE=0.718 TE=0.950 TE=0.375 TE=0.943 TE=0.388 TE=1.000 TE=0.257
wanaafinanld (Nn./soUMsHAR) 2,900.00  1,800.00  4,500.00  1,500.00  4,500.00 900.00  4,480.00 970.00
fuiimsnan (13/500msHan) 0.25 0.75 1.00 1.75 2.00 2.00 3.00 8.00
nananfinaald (rn./13/50uM3nan) 11,600.00  2,400.00  4,500.00 857.14  2,250.00 450.00  1,493.33 121.25
waawus (an./15/50umsnan) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
uraanlundrdoutanuaiild @ Tua/ls) 15.60 17.16 14.66 13.50 14.33 14.66 14.33 13.21
Hewndi (nn./l5/s0umsnan) 90.00 30.00 90.00 60.00 90.00 60.00 90.00 60.00
mdaanue @n/l3/seumsHan) 2,630.00  1,230.00 2,630.00 2,430.00  2,630.00 2430.00  2430.00  1,230.00

8¢l



139

<4
U a

a 4 c;d a 1 a A a = IS
4.4 ﬂ1§’3!ﬂ‘§1$°ﬁﬂ%%ﬂﬂﬂ@ﬂﬁﬂﬂﬂ@ﬂizﬁﬂﬁﬂ]ﬂﬂ]‘il’dﬁﬂﬂ‘i%!‘i}ﬂ‘ﬂ!GIIEI'J‘II?JQ

%4
!ﬂ‘lelﬂ‘iﬂﬂ‘l&ﬁ]ﬂﬂ]ﬂﬂﬁﬁslli’)\‘i‘lj‘izmﬂvl‘nﬂﬂ1ﬂiﬂ§$ﬂﬂ!ﬂ‘]&lﬂiﬁuﬁ£fﬁyi}ﬂ
d’d \ g IS
(Y] Aa A a aAa a
4.4.1 ﬂ‘il‘i]ﬁl‘ﬂﬂi’)‘ﬂﬁ‘wﬁﬂi’]'lli%'ST‘YIﬁﬂ11/‘|ﬂ1§Nﬁﬂﬂiglﬂﬂﬂ!ﬂlﬂlﬂlﬂﬁlﬂﬂﬂ3ﬂﬂu!‘ﬂﬂﬂ1ﬂﬂﬂ]ﬁ
vosilszinalne
a 4 v Ada A 1 a a a dm} = A !
M5AATIEHYIVENUONTNaA0U5LaNTMNMTHAANTLRIVVEANONTHIDON
a 4 a
GU’ENLﬂ‘HG]5ﬂiGL‘I!L"]JG]ﬂTﬂﬂﬁWQﬂIEN‘]Ji%LVIﬁlIVIEJ 538ﬂ153lﬂ51$‘ﬂﬂiiﬂﬂﬂﬂﬂirﬂ‘]ﬂﬂ (tobit
regression) TaglFduuy generalized linear mixed models WU 21y !,Lazizﬁlﬂﬂﬁﬁﬂ‘]ﬂq&q{é]

YOUNBATNT UONTHanolszanTmumIndanizRoueIodNItsd nyneadanTza

)
01 LAZINAYDUNEATNT VONTHaAoszdNTnIMMINaanTzRIUNEID8NNTBd1AYNI

ADANITZAY 0.10 (A15197 4.35)

d‘ v ti'd 1 a a a l—gﬂ =S d‘ 1
M3197 4.35 TaveninanedseanininmsnannszReueANoNITaI0on THANIANA N

voulszme'lne

fals mdnlszans P-Value
WA (male = 1, female = 0) 0.035 0.075*
019 (1) 0.145 0.000%%*
seAuMsAnIgaga (i) 0.096 0.000%**
Uszaumsal @) 0.005 0.623"
VUIAVDIATITOU (AU) 0.044 0.116"
M591945997U (yes = 1, no = 0) 0.010 0.617"
Log likelihood 114.821

AIC -0.837

**+%Sjonificant at p<0.01, * Significant at p<0.10, *= liupnarameada
a a 4 Y o dy
DIUNINDNITAUANIICH ]lﬂﬂ\ﬁﬂl
1 o a £ A A 3 1 A
ﬂ]ﬁuﬂﬁzﬁﬂﬁm@%wg Nlﬂﬁﬂ\iﬁuwﬂlﬂuﬂflﬂ HTUWAIINIT INDINHATNIINABY
o Aa a = =~ A 2 1 9 A a a = a A 2
AUUUNTHAANISLRYUIVIUNUNINUYU ﬁ]gﬁﬁ\iWajﬁﬂﬁgﬁVI‘ﬁﬂTWﬂ]iWﬂ@ﬂﬁglﬂﬂﬂ!mfl')!‘WllsUu
d' o Y o d' S d' d‘ Y =
Llli’)ﬂ”lﬁuﬂ(lﬁﬁjllﬂﬁﬂullﬂwﬂﬁlﬂ Lu@\ﬁ]Tﬂlﬂ‘]&l@Iﬁﬂiium]@ﬂ]ﬂﬂa’mﬁ@ﬂﬁg 54.62 UINHATNIINA
a g Yo A a dm) =\ d‘ 1 & =1 dy 9 [ Aa o
Wﬂ]u\‘]lﬂuEjﬂnlﬂﬁniWa@]ﬂﬁzlﬁ]ﬂﬂlﬂlﬂjlWﬂﬂ1§ﬁQﬂﬂﬂ FINANITANHIUTDANADINUITUIVYUDN

9}& 1 = Y ~ | a A a U
Taraka et al. (2012) ANAREATRN Lﬂymﬂﬁm%mmmﬂuwﬂzu‘ﬂizﬁmmwmswa@qqmw



140

Y 1

INBATNTINAK DS 1A Nosiru ef al. (2012) FFIAUNDI tnaAoaden19dsnmasgnanil

a 1 a

a a ' 4 e = X A=
’E]“I/I'ﬁwa@‘(’11\1‘(’J\WI@NaWaﬁﬂlﬂ\‘]ﬂﬁmﬂﬂﬂﬂlﬂﬁiuwu‘ﬂﬁﬂﬂ'l

v
1 % IS =

a Q( N d ' A
Maulszansvesery Insesuetluuin vuieanu Wemyasniiogh
A dy J Y a A a ,2' = A 49! A o Y o A A A
MY sz dmalilssansnmmsnannszieuReunIwemMrua liaulsoulinn
A ) = o ' = A ~
(H9991ND1GYDUNBATNT IIYANIANAI Fo8a 32.31 Up1gAINI1 40 U uazliognay 46.63
A < o d’dy Y [ = 9}& 1 A
U BINadNFUADAAADINUHANIIANEIVDI Rahman ef al. (2012) AFI5E INBATNINNOIGUIN
nNYszanEmmmamatianuInnIUNEATNIN01g1H 00NN TuuBe Hug and Arshad (2010)
1182 Bhatt and Bhat (2014) AunWU11 1naAsAsAloguInllszaniammianaiiatiesnin
d‘d 9 1
INBAININUD G0N
T o a £ @ = A A < 1 A
MANszaNTUoIszAUNIANYIgIga WnTearualuuIn Hu1eAINI 1We
= [ =* A 4%1 1 Y a A a dm’ = A 49! A
NEAININTEAUMIANYUNUGIVY vz dInalisz@nTammsHannsziReus NI D
[ Y o A A A A 9 = [ =
mmualddulsouiiained iesnnnyasnsluwanianalsiosas 48.08 NszAUMIANT

a v

@ X N { Y v Yk g !
Tuszaulszoudny) FawamsItelaeandoInuIuIeVe9 Une ef al. (2018) GHIAUND N

@ = Y o v g v AAa A a 1 a a
53@1]ﬂ?iﬁﬂ‘]&l’quﬁjﬂm'ﬂ\i@,UWﬂﬁﬂﬂﬂiﬂlﬂuﬁﬂﬁ]ﬂWN@ﬂ‘ﬁWaiul%ﬁﬂﬂﬂ@ﬂﬂﬁgﬁﬂﬁﬂ'lwm'lﬂ
Y

< 9 o @
QlﬂuQHM‘i’OUﬂi’J

=)

g}
=

=
2D

a 9 dcv = o A
mﬂuﬂ"ljﬂxuﬂ‘hlGliﬂﬁQ“JJQﬂﬂiglﬂﬂﬂlﬂlﬂlﬂm\?ﬂi?ﬁﬂu

4.4.2 adenioNsNaneUszaNSMNMIHNANNIZIRLVIVLIVDUNHAINI IUUANIANAI
, & 4 2
voalszmaIngswunmuvinanunilgnnsziReuied
a 4 v AAda a 1 a a a g =3 4 [
MIAATIEHITIENUDINTNAN0UIZANTAINAIHANNT LRV UNDNITAI00N
2 1 [
Younyasni luwanananveslszmea Ing Tagsmunamananunlgnniz@eudion de

a 4 a @
M5 AATIEHNMTAR08 INTN (tobit regression) Tagl9sauuy generalized linear mixed models

o aa

WU 01URUNEAINT UDNTHAADUIZANTAIMMIHAANIZRBVNEIDINNU BT AYNITDA

o =2

{ v ) [ ' < !
ﬁﬁgﬂ‘ll O1 @MU TUNYATNTIIYYDY YUIALAD LAZUUIANA 1umm$ﬁi$ﬂUﬂ1§ﬁﬂy1gﬂq¢l

[
aad v

VBIUNHATNT UONTNAN0UTLANTNNMTNAANTRELIVIBENN T IAUNTDANTLAL

g

1
aad v S Y

) [ <] v o w ]
O @ TunEAINIVUIALN LLﬁZﬁuﬂﬁTﬂﬂJuVlNﬁﬂﬂ‘ﬂﬁgﬂﬂ 05 AINITUINHATNTINYYDY LAY

£
Yo A

A = a a 4
YUIANAN (A1TNN 4.36) HIDTUIWNANITUATISH hlﬂﬂﬂu

1 o

a £ A A I 1 A a ~
ﬂ"IfTZJ‘]JSSﬁTTITJﬁU@Q@”IQ VAT ULIN HU18AINI WBABATNTND1EN

A 49@‘ 1 Y a A a dm. = A dﬂl A o Y v A A A

NN v dera lilseansmmmsnannssReu e unuIuilomrua lnaudsoulinini
] a £ @ = o A 3 1 A
ﬂ"lﬁiJ‘]JSzﬁ%‘ﬁizﬂﬂﬂTiﬂﬂBWq\TQfﬂ WATesnu1e uuIN HU1EAINIT 1D

=\ 1Y = A da! 1 Y a A a dm‘ = A dy d‘
lﬂ‘is!@liﬂihi%ﬂﬂﬂﬁﬁﬂ‘ﬂ1LW3J’(,;(\1"UH ﬂ%ﬁ\?Nach’iﬂigﬁ‘ﬂ‘ﬁﬂTWfﬂiWﬁﬁﬂigli}ﬂﬂﬁlﬁnlwnmum@

o Y o d‘ = d' d‘ 1 = [ =
mvualiaudsauiininm !,L!’E']\?ﬂ1ﬂlﬂHﬁiﬂiiutﬂl@m1ﬂﬂaNﬁﬁuiﬂi}‘lhi$ﬂﬂﬂ13ﬁﬂ‘ﬂﬂu



141
[l Y
seavUllszondAnYT FIHan15398HUATIV WA UIUITBVD Rahman ef al. (2012) 1AL Anyiro et

X o v Jda ' o a A a
al. (2013) ;ﬁﬁuwummauwu‘ﬁmamzmnmiﬁﬂymuﬂﬁzammwmamsy;«;m

24
9 o o 4 a
dmsuaudsmaveunsasns Uszaumsal lumsnannszRouve) yu1ave3
v A 9 a g = A A J a a a
AFATOU 1ATMTINUSINUIUMITNAANTZR eI lliJiJfJ“I/l‘ﬁWﬁﬂ@ﬂﬁgﬁﬂ‘ﬁﬂWWﬂ"ﬁNaﬂ
= = & 1 ° A A & = = 4
NITIRYUVYANDNITAIDDN Tﬂamuuﬂmumumwuwﬂgnmmammm (15190 4.36) LUDY
Y = a  d YN o A a ,3’ = A
NNBATNT IUIUANIANA NS BYAE 54.62 NLWﬁWﬂJﬂL‘UHQﬂﬂTLHHﬂHWﬁﬁﬂi%!%‘c’l‘ﬂﬁlﬂ?mﬂﬂﬁ
U 9 =\ o ,3 S 2 9 A o
aN0DnN IDYAY 64.23 Nﬂﬁ%ﬁﬂﬂ'ﬁﬂ!GluﬂWiﬂgﬂﬂﬁ%LﬂfJ‘UlsUfJ’J 1-57 S0vaz 84.23 U 1UIU

auFnluasriSoulumindnnsz@oumenoTaUnIsHan 1-2 AL azsoeas 61.92 lulins

v

v [ ) [l ]

s AN lUNITHAANTZRELNEANNITAI00N FIATITIWIINNMTNUNIUNUITEN
4 ) 9 ' o

(N894 1A Mbanasor and Kalu (2008) tta Bhatt and Bhat (2014) ggc?%aﬁzmw VYUINUDIATI

v v Jda Y a A a yx g '
L%'E]Uﬁﬂﬂ'lﬂﬁﬂwu‘ﬁlﬁlmﬂjﬂﬂﬂﬂﬁgﬁﬂ‘ﬁﬂ’lW‘W’l\?Hﬂﬂuﬂ Lowder et al. (2016) @%Qﬂu‘wu’)'l JPN

v
A o g )

Ay I 1 o ° o a < Yo
am‘nfuN@mqgmmﬂmmamawm ﬁ?ﬂiyﬁﬂ/iillﬂﬁ‘lm‘i/\hill Lag ﬂi’)%illu (2556) Q“]Ni%‘].!

9 w

1 V) a a a a a 4 %l @ [ o
N “lji]i]ElﬂTﬂu@ﬂigﬁﬂ‘ﬁﬂ1WLﬂf\Hﬁ5Hj§ﬂiﬂuﬂ'liWﬁGl‘]J1a3J‘L!'liJuﬂl'ﬁ]ﬁlﬂ‘]ﬂ@]ﬁﬂi@ﬂ'lilfluﬂﬁ'lﬂﬂl

9

aa Y 1w o o 4 %I o
naaad laun daulsdszaumsal lumssaluihaniiuveunsasng



M519N 4.361998NUNaND 52

£ A
NITLRYULVYT

142

24 T 4 H
ﬁ“l/l‘ﬁﬂWWﬂ"lﬁWﬁﬁﬂﬁ%L%t’J‘UL%ﬂ’JLﬁﬂﬂ']iﬁﬂ@@ﬂﬂl@Qlﬂ‘]elﬂiﬂ3611!L‘ll@lﬂ1ﬂﬂaN"’UfJQﬂﬁ%t‘l/]ﬁllﬂﬂﬂo']LLUﬂﬂ'lﬁJ‘llu']ﬂﬁuﬁﬂQﬂ

aunls

INBASNITIEEDE INHAINITVIIALEN INHATINIVHIANAN mymnimmﬂ“lmy:

(N=30) (N=172) (N=45) (N=13)

Da

d d d
maniszans  P-Value maulszans P-Value mauidszans P-vValue maniszans  P- Value

WA (male = 1, female = 0) -0.007 0.813" 0.024 0.210" -0.004 0.926" -0.118 0.650"
019 (1) 0.182 0.000%** 0.178 0.000%** 0.141 0.000%** 0.218 0.280™
szauMsAnEIgaga (i) 0.083 0.041%* 0.067 0.003 % 0.101 0.046%* -0.018 0.961"
Yszaumsal (1)) -0.008 0.527" 0.001 0.918" 0.012 0.538™ 0.002 0.989™
VUIAYBIATITOU (AN) 0.042 0.156" 0.001 0.958" 0.013 0.840™ -0.126 0.590"
AIDITINY (yes=1,n0=0) 0.016 0.539™ -0.013 0.501™ 0.055 0.175" 0.040 0.870"
Log likelihood 41.318 121.907 32.422 0.126

AIC -2.355 -1.348 -1.174 0.904

#+%Significant at p<0.01, ** Significant at p<0.05, "= lHuanA19N19ADA

(44!



143

v v
a d Jd a
4.5 MIWUAITH ﬂﬁQﬂ51Hﬂ“liwﬁﬂﬂizlaﬂ‘ljlﬁﬂ’.]!ﬁﬂﬂ]iﬁhﬂﬂﬂ‘Ilf’)xi!ﬂ‘lelﬂiﬂialu

AnIaunsilgy’

44 v
a d
4.5.1 M3UN312% SWOT analysis voununsnsilgnnszidauiiaavensasesn
a J J o 4
MTVNUNUFINAYNT HUIWAL NTZVIUNTVOLIANT IUMIMHUANagNT 1oy
o a d o 1 4
pidems s IzHamumsainielunaznsuen eliesnnsussqihmineluszezenn ms
@ 4 1 4 ' = [ o [ J
Walmguuaznelion1s q mesedusisszaugelumsiiiuanazsanisnagnives
4 . I A A A Yo a ~ ) o a o
84ANT SWOT analysis 1luin3oaiion Idsuanudouuinfigadimsunsaunudinagns
(Lu, 2010)
Y ' a < A o o o g = A
MITATUNUINGNTEANANVAATY 1HBIAMINAYNTNITAAIANTL RV YWD
¥ [
MIA0ONUBANHATNT 1A81H3D SWOT analysis 1taz TOWS matrix 81, 395 UF0n32ReUme)
[ A o A @ [ A Y a J
duaruegmMaon sunoloaunsdgy dandauasilgy (mwd 4.1) ldwadinsizd SWoT

analysis 1aA9TUAIT199 4.37

M 4.1 MITANINTTVTUNUINQUINEATNS TUB UNDIIUAT TN Janiaunasilyy

v &

toyanieldnadeil ldiiinsauitedisaumsdssgudunuianis the 6" ICIST 2017 N szins
Waudud tieTun 24-26 Wﬂﬁ%ﬂwu 2560 1504 Strengths, weaknesses, opportunities, and threats (SWOT)

analysis for okra production: Case of okra growers for export in Nakhon Pathom Province, Thailand



144

d‘ < o = v v
MM31391 4.37 909 Tema nazgilassaveunyasns luduneiesunslyn sandaunsyy

adeamelu

AT (Strengths: S)

i]ﬂéffm (Weaknesses: W)

= A o Y de =
S1: HaUilsznannuIENga0enn IR e)
igananoMIAUHUNINTTUINOWAIINGY

M I
NEATNT AIUAN TABIATUFBNIZRIVTE DY

a o 9y

UIHNATI00NNITRIVIVE

U

v ¥ 2 o ¢ 2 A
W1: M3 1S 51NNaaNUENIReUAUsIVD
NEAINI luTzeze o1 IFinamInan
9 » IR ' Y a
PN UFBI019aIHa THIAANTanaIUDY

NAKNAR

53
S2: UsHndaseennszReudedlinmsainayy
Y a {o o A <
Yadgmanannaniu (Iagmmzeg1aes uaa-

o 9 =
Wuﬁ) uazmuﬂumﬂ%msmmmmymﬂs

GJ
W2: WanannsziveueIanad 1usaggey
o Y a o J :3’ = 1A 1
mindasuainsziReuaen lueamese

ANUARDINTVOIUTHNA 00N HAzAAIAAI

szing

=) U = a 9
S3: Nﬂ1§ﬂ18ﬂﬂﬂlﬂﬂ1uiaﬂﬂ1iwaﬁ AITNILDS
9 a ' 3 o A o
"lJE]lI“aﬂTiWﬁﬁL!ﬂLﬂHﬁiﬂiLﬂuﬂigﬂT INBINHI

1Y a [ 70 Y 9 %
vazlSuilganannun lvaeanaoanuanIn

s4: imsguasdeuannadonlumsnaa
a A g9
YOUNBATNT 1ABNTUITIMIINBAT (D 1H
a = 3
auamlumswaansz@euvounyasnsa il

amasgumsdianalunsiihiy (GAP)

$5: IMIUsZNUNAWANIAMNABAINNMKUA

1F iesuilszduse ldvoanuansng

@ a (% J gJJ
S6: AR INTOITUNAANUNNINUAININBATNT

oY v
S7: HARANNTSRIVIVYIVINEIY (NANNTA) 910

9y a

= Y v
NEATNT N5 IUNURYT Ina Taensalu

U

A A A
sunudMBINYan

3 A o J <
S8 LNAANNMINAYWUT Wqﬂlﬂyﬁiﬂilﬂﬂllagi%

<] o dm‘ =
WAaANUTNISRIVIVSIVDIAULD




M135190 4.37 (719)

145

adameaven

Tona (Opportunities: O)

giassn (Threats: T)

o1: uloduaiumsdaoonnizioy
WEIVINTUAUETUMTINEAT
waznsuganing Moy lemaliiy
AEATNT LKA ) a1 151 U5z

wazdorvuaaiumiaaialunsdiosn

I [ v As 1
T1: ammeimauazgamaiiuifadenanninane
a dw = = ] k4
HanaanszReumeIF liaunsonuanld Tag
é I~ 1 d‘ a dm}
iz luggrudaiuganinyasnsnannsz ey
A vy A S A
e lavies 1o nnszReuentlunynyou

2
ANuFUIIUNaI

Y a ,§"
02: ANUABINT INTUT 1ANTLREY
= Y a 1 a
WeIVeIALT INAF1IANA TUAA1R
1 %3 Q' da! 1 1 d’
AU TLNATIAUNUYUDEIADIID
Taed1983901a91n Global Fresh Produce

and Banana News

' Y
T2: M3turuve Isanugaamnssuludimia
1 Y a Y Yy 9 (% 9o}
unslgu aama lninannuvaudsmnumneInsin
Tuiigane 521I9MIARATINNTIUANTING

‘]JQﬂéU’f)\iLﬂ'leJGliﬂiﬂluﬂ'lﬂlﬂltl@liﬂﬁﬁu

= &
03: mmmﬂmuuazmﬁaaﬂﬁaimytm
A @ a a o J ,Q' = A
NEINUMIUS INARAANMNNTZREVIVEIN

A 2 A Yo o '
INNUU T@ﬂlﬂﬁ@"]ﬂﬂﬂl@ﬁEi]ﬂi]'l'ﬂu']fﬂuﬂ'ﬁ

dm’ = 1 Yy 9
VIRINAIANISLAYUVLVYI ﬁ\iwaslfﬁﬂﬁllw

Q u

a

d’w = Y dﬁl
UﬁIﬂﬂﬂiﬂqmﬂ’lW UANUABINIIUINUU

I~ M 9Y o o dy (Y
04: inpasnsh i ldhdyandeeny

a o

Y1 < o 3 Ad
neeaniuaNdTaNEugl 55

ot

1 = [
NANGUINEAINT Failuusagalavanlu

M3 WNGY

(<4 v
Jd a (v} (v}
4.5.2 NagNEMINaNNszReuTaemsdIoanveunynInsludaniaunsilgu

a 4 4 A o o
HANITAUATIEH SWOT analysis ﬂJ@QLﬂE@’iﬂﬂHﬁﬂﬂWUﬁ‘Viumgmﬁﬂm REI*I)

= @ 19 < 1 v 3 1 o a 4
Lﬂﬂﬂuﬂiﬂill Fl]\‘lﬂﬁ]ﬂ‘hlﬂiﬂﬁll G]NiJﬂ'lii')llﬂ@uﬂulﬂuﬂ’q&llﬂ‘]&!ﬁiﬂi UINIUATIEH TOWS

. o I Y J Y o ' 1% dy
matrix 719 lAnagns lumsdsulsamssihauvesnguinyaing aeil

J a A A o Y Y 2 I
NAYNHLIBIFN SO: Iﬂﬂﬂ1iLW3J\1‘]J1Ji$3J1&!ﬂ1ﬂ‘]J‘i‘Hﬂ@ﬁﬁﬂ@ﬂiﬁ!WﬂQW@!LﬁZLﬂu

Y ]
53’U‘Ucl,ﬁlll1ﬂ"ﬁuGl,uﬂ1iﬁ1luuﬂﬂﬂiihlﬁﬁ)wwu1lﬂ‘ﬂﬁiﬂi fﬂii‘]J‘]Ji%ﬂuiTElhléljﬂlf]ﬂ!ﬂ‘]elﬁiﬂi N7

INUTAANA NI DVDUNBATNS TUMTHAANBABUAUBIAINADINTVBIVTHNGdIv0nuUay

' = = A A A ' Yo 9 a
ﬁaTﬂﬁ]Qﬂiglﬂﬁ 5311ﬂ\iﬂ’]illﬂigﬂﬂigﬁlﬂfJ‘]JLsUfJ’JLW@LW?J%!ﬁﬂ’]LLazﬂnﬂclﬂﬂﬂﬂﬂﬁiﬂﬂiﬂﬂﬁﬁﬂiu



146

1 1 = a 9 [}
qﬁlllllf]J‘UﬁN 9 u@ﬂ‘mﬂﬂﬂﬁﬂ ﬂaﬂﬂ%uﬂ'lﬁﬂ'lt’]‘ﬂﬂﬂmﬂjujaﬂiuﬂWﬁWﬁﬁ AITNJ LL@‘I%GU']'Jﬁ"Iill‘]J
o ] ° A I Y a A A ds! Y v 9 9y a
YAUNHATNIDYWAUUTUD LW@iWulﬂWﬁWaﬂﬂlWiJiJ"lﬂsUuﬁ@ﬂﬂa’f)\iﬂUﬂ'J"IiJ@]f’NﬂTisUfNﬁ‘Uﬁjﬂﬂ

i 1] Y H v
Glumﬂﬂﬁzmﬁﬁmuﬁu Llagfnﬁﬁ@]ﬁ']ﬂﬁﬁ']ﬂJ'lﬁﬂﬁ’f)\‘ii‘UWaﬂWﬁﬂﬁﬁﬁJﬂ‘NﬂLﬂ‘Hﬁiﬂﬁ
JAa o a Aa v Y g = o [
NAYNDIWITY ST: IﬂﬂﬂWiﬂﬂﬁnN‘Uﬁ‘H‘VIPj.ﬁﬂﬂf)ﬂﬂiglﬂﬂﬂlﬂlﬂﬁiuﬂ'ﬁ%ﬂ‘ﬁTﬂﬂ%ﬂ
a A g o o Aq Y a 2 9 A
NITHAR (TﬂﬂlﬂW'lngfJNt’NliJaﬂwu‘E) w“lﬁwawaﬂ’gﬂ L!a3llﬂ’J"IﬂJﬂ"ILl“V]']L!IiﬂGlﬁllﬂ!,ﬂ‘]elﬂﬁﬂinﬂ
' 9 A 9 I 1% o Ao 1 a g
AUDYNNIVUIIN Lwauﬂﬂmumﬁmwmmmmzqgmm‘ﬂuﬂ%%waﬂwwamwawa@ﬂimwu
e Tasmnz Tuggely

4
[ A A o 9

d A ~ m Y o [ 1
nagnsFaud lv wo: Taemsgelunuasnsn lildsdyandenenuusindds-
dm‘ = o o 1 Ao o 2 g v o [
29NNITYUVIVYINNANUTUIIVIINQUINHATNINNIAY Y “BQLﬂuLLﬁQ@JQiﬁ]WﬂﬂﬁWWiU
M Yo o dy v o YA A A o
Lﬂi&l@ﬁﬂihluvlﬂﬂ'laiyiy'lcﬁﬂmﬁl @ﬁﬁ]ﬂi]Uﬂ'lfiNﬁﬂﬂuchiJllﬂNLﬂﬂlull,agﬂ?ﬁﬂﬁ]ﬂﬁaimﬂmuﬂﬂﬂﬂﬂ
a a o 4 dm} = A A 49!
ﬂ'lﬁllﬁjﬂﬂWa@]ﬂmcﬂﬂﬁglfﬂﬂlllsllﬂ'JWLWNNWﬂeUu
Jd a (% v o o @ a dm} =
ﬂﬁq‘l/]‘ﬁl“b’il‘ﬂ@ﬁﬂu WT: I@ﬂﬂ'lﬁi]@‘]/l'ILLW'Hﬂﬁq%ﬁﬂ?iW@lu’lNﬁWﬁ@]ﬂigmﬂﬂL"UEJ'J
A . A 9 a 2 A A o
INONITEIDON LW@L!ﬂﬂmW’lﬂ’lﬁaﬂaﬁﬂ]@ﬁWﬁWaﬁﬂizmﬂﬂ!mﬂ'ﬂiuﬂﬂﬁ]u ANDAIUINHATNTNNN
o dy [ a o Y ] IS o Y < 4 A o
ﬁiUuiUu'lG]fE]GU'lfJﬂ‘]Jlli‘]%lTIﬂﬁ\i'ﬁ]@ﬂhlllﬁ'luﬁiﬂlﬂll5ﬂ‘]&lHl.agsl(’]ﬂﬂaﬂwuﬁm@ﬁ@ulﬂﬁlwaiﬂﬁ1
a Y o o [ @ 1 a
NT@]?@WUﬂWﬁNa@]lﬂ NITWAUINITAUUFTYUIINANIATY Llagﬂ']ﬁWW‘l!'lIﬂﬁLLﬂﬁiJﬁ\ﬂﬁﬁiJ@']iJ

v R g X d'
AIMUADINTTIUDIUNBAING Iﬂﬂﬂaq‘wﬁm 4 mauuﬁmiumﬁm 4.38



147

H J a g 4 1 [ (%
M3197 4.38 NAYNTNITADIAVBINITNAANTZROVAINNONTAIODNVDUNEATNT IUTINIA

uaslgu

SO: nagNsITa3n

¢ a
WO: nagnidaunly

a o

9 91 A Y A
1. TnusEmdasesniavdszana liieane
3 Y dy o A A
paziluszuulvnniy lumsaniunanssy
tﬂ' Y] g’/ (% [ A
INOWAUUNBATNT IMNINITUsziusela

YBIUNBATNT (S1, S5, O1)

v £ = o 3 A
1. @519 EATNTAULDUNY ST a UNadUTUND
d' ] 9 o o Lil [ a W
wlunvasnsi lulamdyandeienuussn
1 o < ' { o
Wjj Q@@ﬂﬂ']ﬂﬂ'nuﬁ']ﬁ’ﬂsll@\iﬂﬁjlllﬂ‘kl@]iﬂﬁﬁﬂ']

Y |
YFDUY (04)

2. Iinasnsmiudannuausa lunsnas
INOADUALDINNUABINTVBILTHNH 100N
uazaaaalszma saudamsuisgal
= a A A ' Yo 9

nIzRBREANDINNYan Az e TN UL
U3 Inalagasalugduuunig o aasaaums

1 = a 9 1
menoamnn lulaglunsnan Aug Hazu
a3 lldunyasnsedraminans ol 1dna
A A A dﬂl Y v Y
NN TINNNINVUTDAANRDINUANINADINIT

o3 Inaluaeilszine (s3, S6, 87, 02)

v W Y A
2. fﬂiNaﬂﬂui’l’m!Lﬂﬂlﬂiyll,ﬁ$ﬂ1§@'€]ﬂﬁ@

a @ a a o J dw
I%J‘]slﬂi'llﬂﬂf]ﬂﬂﬂ'lﬁﬂﬁiﬂﬂWﬁ@ﬂm"lﬂﬂﬁglﬁ]ﬂﬂ
= a A dg! A 9 1% 9 ¥
VYINNUUINUU LW’E)LLﬂﬂiLIWWﬁﬂUTﬁUhJGlﬁ

9 v ' d‘ ! tg‘ a2

ﬂ’JTJJﬁ?ﬂﬂ]uwnﬂﬂ'JiGlUﬂWiﬁQ@f]ﬂﬂﬁm‘ﬂﬂ‘Ul"Uﬂ’J

(03)

w

¢ a
ST: NAgNSIYIIY

¢ a (Y]
WT: nagnsiyatloany

Y

1. M3AAAY (follow up) UTHNHAIDDN
dc’) = Q % =)
n3zRIVe IUN1TIAYITY NISHaA
] A I v J A Y a
(Jaammzod 1 BuuaANUE) N1iHananga
~ Y Y
pazianuumulsaliuninyasnsnnau
1 9 A 9
PYNUTUIIN WBUNT YN INDINALAY
I o o Ao 1 a dw
gamatluifaterannunanenanannIzRY-

W Tasmnz Turiaggau (S2, 8, T1)

E

v o o Y a
1. i]ﬂ‘ﬂ'll,lﬂuﬂaEJW‘ﬁﬂWiW@JUWNaWﬁ@ﬂim%EJU
=) A 1 A k)
[VYANDNITEIDON LW@LLﬂﬂigWWﬂ'ﬁaﬂa\ﬂl@\?

a dmj IS) 1

Wﬂwa@]ﬂﬁgLﬁ]ﬂﬂlﬂlﬂ?iuwjﬁﬂﬂp\lu HAagINENING

! Yy & o I3 A a
hlﬂJﬁ']ﬂJ']ﬁﬂmlclﬂiJﬁﬂWHTj“]ﬂ q UBINDIAUNA

9 v J
MINANIINNUG (W1, W2, T1)




M135199 4.38 (719)

148

ST: NagnBiBa3y

WT: nagniidsioaiu

2. umsguasaevuilacilgn uazaam
medonlumsnanveunuasng laonsuam
1 ' Y

MINBAT HIINMINNIUY09 15391

[ [ 1 Yy a
gaaminssuludsniaunslyy awwalding

@ Y 9 o ¥ (=

anwaaudamunsnensi luiisane
FTUINNAYAAIN ATINAVMINIZgnVea

INEATNT TUMANEATATTY (S4,T2)

2. MINANMTATHVAYUNAMATY (T2)

3. ﬂﬁﬁjﬁllﬂi‘ﬂiLLﬂﬁNdQLﬁ%NﬂWNﬂ’ZﬂﬂJSgllﬁNfﬂﬁ

VYDIUNHATNT (T1)




=
Unn s

Y
a3 nazvarauanuz

msﬁﬂmémﬂszﬁm%mm%uﬁmgﬁﬂumswﬁmsm%am%mmmmymﬂﬂumm
amanasvesdsymalnenioldscuunyasiusdyr K015 ITLUUNEUAAIY (mixed
methodology) Wi ITeFasuna (quantitative) 1AZIFIAWUNN (qualitative) IAVTIVIIY
Gﬁjeyamﬂmy@13ﬂ3§ﬂgﬂﬂﬁxl§ﬂuﬁlaagﬁeﬂ13dqaeﬂﬁwmu 260 S1RBUVUADUDIN LAZ

d

a ] a 4 a
amiwwﬁ'am% stochastic frontier analysis (SFA)T@ﬂmﬁﬂmsmmwmé’uWimmumswaﬂ

)}

a o o o J o a a g
11U Cobb-Douglas TUM3 AT IZHANNTUNUTIEHINTITIMIHAALAL HANANN TRV
a 4 a @
HATNITINTIZH TR0 INTN (tobit regression) 1A81HA MUY generalized linear mixed
A = = v Aaa A ' a A a ,Q' = A 1
model 1OANEIDITITENTINTWAADUILANTNINNIIHAANILIGVIVINNONIIAI0ONVDY
o a3 [ 4 a o g2 @ o (Y
nuasng Iagldldsunsuduiegdnudiaumans lunsanu1idenseiigdite lddmuaiag
J aw
UszasAuoanisive 134 4o o
A = Y a rflv =
1LINOANEIAUNUUAZHAADLUNUIINNIINAANITZIRVITEIVUNBAINT TUIuANIA
nanveslszma lnenoldscuuinuaswusdaan
i a J a A a dml =
219N 12 HUTZANTMNNMINAANIZRIVIASIVUNEATNS UIIANIANA VDY
Uszmalnemeldszuuinuasiusdyan
d‘ = Y d’da a 1 a a a dm) =)
3.medAny1lateNntanTnanelscAnsnInnsHAANIZREVIVEIVOUNBATNT U
wananawveslszma lneneldszuninaswusdyan
A a J J a dm’ = A U @ @
4.1MDANTIZHNAYNT IUMTHAANTZRIVIVGUNOMTAI00NVOAUNBATNT IUTINTA
uasilyw

namsanyagl 1Aasll
5.1 agilwamsfinin

v
5.1.1AUNY HAABUUNUIINNISHAANIZIRLVIVEIVBANHAINS 1IVANIANA1IVDY
Uszmelnamealdszvuneaswusdyan
a < Y a ,;" = A U
HANTAATIZHAUNU HAADUUNUMITHAANTZ DT uNoMTaIeon Tuuan1a

nanwealszna lng wua inuasnsidunuiunilsmie 8,025.30 unae lsaesounIsNan



150

<
ﬂl’]_h! 50802 80.80 U L! um‘nmaa 1,907.48 UWTI@]’lelﬁﬂ’f)i’f)‘Uﬂ"liW’dﬂ ﬂﬂlﬂui@t’lﬁu 19.20 1

ﬁ’unumummmaaa 0,932.78 Unae l3nesoumsnana i lsqninde 47,868.57 Lnae
3aeseumsnan naziSmamanaafidunumas 99.11 Alansuse l3Aosoumsnan nue
' Y a a :3’ =l Y ¥ 1
AW INBATNT THIUANIANAINADINAAIAZ VIBRARAANTZREVIAE 1H 1dINNI1 100.00
a [ 1 U a = Yo a dm' = zﬂl 1
nlanfuae lsdeseumsnana 199z lam lsnnmndanszReulisnionsdioon
a SR Y = A A a & a Jd a
NNNIAATIERDIAUNY HanoVuNuGuTlwng oaloyianialumsanszmia
a = U o a 9 g =S A U
ATHYNY HAMIANEIMUN M lsgniveunsainidilgnnizRoumeunenisdsesnluwa

[

o v ] dy d' dm' = =
ﬂWﬂﬂaNGllfJ\‘]ﬂﬁzmﬁllﬂ‘t’Jﬂ'lL!uﬂﬂnJ%Qﬁ’Jﬂ L!ﬁ%ﬂ'llll!ﬂﬂ'lllﬂllﬂﬂ‘l/‘ll!“l/lﬂgﬂﬂﬁmﬂﬂﬂﬂlt’l’) y

a

ANuUANANN U Nsd AN Nana

113

5.1.2Usz@nEmmmswannsziReuarveunyasnsliuamanalsveslszimalng
Mel@szuunbasiusTaya
a 4 @ 4 ' @ a o a
HAN13INIILHANNTUNUTIENINTITINMINAANUNANAAYDINHATNT THIVA

% Aa . @ ]
manarvedtszmalneg Taeleian¥un13Han Cobb-Douglas Y04NI5HANNTZRE LN D

v A

A15aI90n WU 08N mmma%mﬂﬂ?mmwawaﬂ"lﬁ"e)fJ'NﬁﬁsJﬁwﬁ’mmqﬁﬁacluimuw

+ o [ Q

(% Y A S A o
flﬂll'iﬂulﬂ Ao fanll HUYFIAYNNTD

Q

fsvauanuaeny 05 uazdluaseiimanuia

' = 1
HYUNINNGFADYN 0.22

U

© ]
Naﬂﬁi?ﬁ‘u’J‘mﬂi$’(ff1ﬂ%ﬂ1wﬂ'liwaﬁﬂi%ﬁ]ﬂ‘ﬂlzﬁﬂﬂlﬁ®ﬂ1iﬁﬁ’06ﬂﬂl@ﬁlﬂi&lﬁiﬂiiu

a

wanananvetszmealne nu uasns lumaniananvestlsemea'lne Jszauilszans
Mg lue19 0.22-0.99 HEANYIN NBATNINTTLANTAIMNINAAGIZAIND 0.99 30
Y J (= @ a A a  d 4
Jogaz 99 uazaIulvlszaulszansnwgaun (0.81-1.00) Anusosas 69.23
= 2 ¥y I Y a
wansanyItuaadleiu N5 1517998015 HARVDUNBATNS IUUANIAND 19U

v Y 9
ﬂigmﬁ‘lmnﬂizammwgq WszanTanmas 0.79) N9 INHATNT IUIVANIANATIUD

v ] (4]
Uszmalne Saansamiuilszansaumsnanlaoniseas 21 TagNNEATNINAANTZIDIY

= 9 d‘ a [ 1 a =~ dy d‘ dcv = d‘ 1
L"llEJ’JllﬂmaEJ 2,761.83 nlansuAesaUMITHAN SJWuﬂLW1$ﬂQﬂﬂi$Li]EJ°lJLGUEJ’JmﬁEJ 1.35 Ul‘i@]f]

(54

Y v
FOUMINAN AU INBATNTAINITONANNTZREU ARG 2,586.19 D lansuse l3aosoun1s
a o Yy 3 o & a a o o a A 9 o
Haa Inslfmaaiugmae 0.52 nlaniuae lsdesoumsanaa Ins 19 Tunssanluni
A 3}/ a o 1 = Y+ = = a o 1 (K] A
FounInuamae 13.46 %1 Tusae 15 Imslddfonilimae 84.57 nlaniuae lsnesouniinan

9 [+ 1
wazliadrananualumsndansz@eu@ennas 2,702.88 1nae linoseunnas

Y (54 1
uoNINH HAINMSTUNUINGUIINADINEATNIFIgnnsziRendenion1sds

g A o = [ % A % Y a dw =1
aaﬂiuwuwmmammuﬂiﬂgu ﬁ]ﬂﬁ?ﬂuﬂiﬂﬂu Z‘ﬁiﬂiﬂﬂuﬂullﬂ’ﬂ WNANDANISIRYULVYIVL

9
%

A 9 d% (Y} o Y Sol 14 [ < =
HINUIOUDIUUVUIYNUNITYLATNH ﬂTi‘lﬁu] GLﬁ‘]J‘fJ NITIAUATNHT AADAIUNTTINULINGT



151

A

(% 4 g < { @ o % ]
@adn) e nnszReumeniluiisidesdadnnniu vinnuasnsgiannszieuden i
=1
f

v
o

[ o 1 ' a a a a a
ﬁ1w159ﬂllallﬁ$ﬂﬂﬂ1iw1§ullﬁj@ﬂN‘Vl’J \| %mwa“lﬁ’wawammzﬂizﬁmmwmmmﬂaﬂm

v [
5.1.3 adunionsnanolszansMUMIHAANIZIRYUALIVDANHATNI IMUAMANA
vosllszmalnamel@ssuunbasiusdaan
a 4 [ d‘dQ a 1 a a a dm} = d’ 1
MRz seNUoNINanoU s aANTMNMIHAANIZRIUVEANDNITAI000
a 4 a
vounyaInI luanianalnveddszme Ing a20n1531A512n150a008 IN1N (tobit

regression) TaglFduuy generalized linear mixed models WU 27y Lmzixﬁ’UﬂﬁﬁﬂHngﬂqﬂ

[y

5] [
YOUNBATNT VONTHadoTzANTAIMMINAANTZRILIIPINTsdIAYNNADANTZAL .0

@

54 v
HAZINAYOUNBATNT NINTHanelseaNTmMIHaanTeRILEI0sNNTBdIAYNIITDAN

4
Yo A

52AU 10 FI9TUWHANMIUATIEN 1Al

A

1 o a £ I 1 4

mMaulszansvound ﬁlﬂiﬂﬂﬁil']ﬂlﬂu’ﬂ’)ﬂ NUIINIUIN Lﬁ@kﬂ‘]&lﬁiﬂilWﬁ‘lﬂﬂ
o A a = a 2 2 1 9 A a a = =~ A 2
AUUUNTHAANTSLAY VIV UNVNINUYU ﬁ]gﬁ\iNai‘ﬁﬂﬁgﬁ“ﬂ‘ﬁﬂiwﬂ1§Waﬂﬂ§$L‘UﬂUL‘UEJ'J!W3J5Uu
A o Y v A A A A 9 =
LNﬂﬂTWHﬂiﬁﬂﬂllﬂiﬂuNﬂTﬂﬁﬂ L‘Ll@\‘]QTﬂLﬂ‘Hﬁiﬂiﬂluﬂl@]ﬂTﬂﬂaNi’ﬁlﬂa$ 54.62 WINYATHTINA

a g Yo A a g = A 1
Wfl]u\‘llﬂuﬂﬂ'lll!‘l!fﬂiWﬁ@]ﬂi&ﬁ]ﬂﬂﬂlﬂ’)!Wi’)ﬂ?iﬁﬁ@’l’)ﬂ

1 % =

a Q‘{ =\ A I [ A =\
MANIaNTY0991y UATEIHIBITULIN HUIBANINI WOINHATNIUD Y
A da! J Y a A a ,Q' = A da! A o Y o A A A
NV vz dana Nl sz ansnnmsnannszReuEaunyINomMrualvaulsoulininei
A 9 = B 1 =~ =\ ~ =
119391N01gY0UNBATNI THANIANaNTEaz 32.31 Uo1ga1n1 40 U azliongnas 46.63 1
LY a Q‘{ [ = = A I ] A
MANszaNnTveIszAUMIANYIgIga Uinsearanaiuuin ¥u1eAINI 1We
=S (% = Q‘ dﬁl 1 9 a a a dm' = A dﬁl d‘
NEATNIVILAUMIANYUNN VY dzaanalisz@nTammsnannssRoumsnnuyule
o Y v d‘ = d' d’ 9 = [ =®
MrualialsdulaInIN 1eaNAANATNT IUANIANAIIS 08T 48.08 UTTAUMITANE
Tuszaulszaudnu
o a g =S d‘ J (V] (v}
5.1.4 NAENSIUNIHAANIZIDELITL ANON3T 00NV UNBAINS U T Tauns g
o =) dm, = ﬁ' 1 4 3

NAgNT IUNMINAANTZRBVVENNOMIAI0DNVDANYATNT TUTIMTauATgN Tae

193% SWOT analysis (/a2 TOWS matrix #an15ANEINY N
J a Y
1. Nagn51H93n: SO laun
Y a o Y1 A Y A I Y Lg
1.1 usyngdaseoniuaulszanalimsawenazitluszuuvunayu Tunis
1 9
AUtUNINITUINDWAUUAEATNT S2unInssulsedusteldueunsasns
1.2. 1Wnyasnsiiudannuania lumsnaaiono U a UoIANNADINITVD

2

K ' = peg a A A ' )
‘V]Ej Q@@ﬂllazﬁa]ﬂ@]]\?ﬂiglﬂﬁ 531]@\1ﬂ]il!ﬂig‘]Jﬂizli]fJ‘]JLBU83LW@LWNHaﬂ1LLa$m181WﬂU

=

Y a 1 1 = a Y 1
A3 TanTlagasalugduunaig o aasasunisargneamalulaglumnda aug tazun

o ' ° A q g w a 4 4 2 Y o v
ﬂ’liulﬂfl\‘]lﬂ‘klﬁiﬂﬁﬂfl’]\?ﬁll’llﬁll@ lW@GlWVl@WﬁWﬁGWIlWllll1ﬂ"lluﬁ@@ﬂﬂﬁﬂﬂﬂﬂﬂ?’lﬂ@]@ﬁﬂ’lﬁm@ﬂ

Aus Tnaluailszmea



152

A o 1) 1
2.00gNBLBITU: ST llﬂL!.ﬂ

v 9

5]
2.1 M3AANY (follow up) USHNHAI@DNNTZRIVNeIIUMTIANITT8013
a A 3 o J aq Y a ~ 9 Y
nan (Tagmwizedagauaanug) nlvwanange uaziianuaiumulsaliunnyasnsnnay
1 Y 4 Y 3 o v Aa ' a = =
96191979 teaunymamueinmetazggmaduiaterannunadenanannszieUe)
Tagmwiz Tuaaggelu
2.2 mumsguastndeuutasilgn uazanmnadoulumsndaveunyasng
a d’ A d%’ v [ 1 9
TagNININMINYAT 119NN INNAINYD 5 3ugaa NI s Tudandauaslgy dawalv
a L% 3 z 1 \ 3
maanuvandsdunsnensi ldieaneszninumngaainssununsmizlgnues
ABATNT IUMANBATNITY
d a (% 1
3.nagntipatloanu: WT ldun
v o ¢ w a 2 A A , A4 g
3.1 3RNURUNAgN TN NAINANAANT 2BV N DT 9000 tHouNTQyH1
a dm, = 1 1 Yy o 23 A
MyanavoIHaNaANIzReUme lur gy wazinyasns lawso luaanugs e

4

a 9 o
INVIVUNANITNANUVINNUT

Q

3.2 MINAUMITUUTYUIINAATY
@ 1 ~ Y Y
3.3 Mawa TUsunsudua3unuInINANNABINTUBANYATAT TABNITY
©
1 a a A o Y
AUATUMIABAT NINIHINTNYAT AT UITENATIDONNTLREUAY)

J A 9 1
4.ﬂaqﬂmmuf’ﬂm: WO llﬂl,l,ﬂ

Y Y = o a3 A = M Y o o
4.1 ﬁiN!ﬂHﬁﬁﬂﬁﬁul!fﬂ‘ﬂ‘ﬂﬂigﬁ‘UNﬁﬁWLiﬂ!W@ﬂQiﬁ]kﬂﬁ@iﬂiﬂllullﬂﬂ']ﬁiyﬂﬁ

v
A o A

4 © 1
FouoiuusindaseonnszRouilionnnnnudizivesnguinsainsiidyanyeu

9

[

Yy A A [ a a [ 4
4.2 fﬂﬁWﬁﬂﬂuclﬁMllﬂ3JL1Jflulllﬁzfﬂiﬂ@ﬂﬁﬂI‘N’Hﬂ!%ﬂﬂ’lﬂﬂﬂﬁﬂiiﬂﬂWﬁ@]ﬂﬂ!‘*ﬂ

A A K A

dw S 9 [ 19 Y o W VoA [ dw
NITRYUVVIININVUINUU LW@LLﬂﬂﬂJuﬁﬁjiﬂﬁuliJiTiﬂ’J”liJﬁ”lﬂﬂJuleﬂ?iil&ﬂﬁﬁﬂi’]ﬂﬂﬂi%!ﬁﬂﬂ‘ﬂ

e
9
5.2 YIAUDUUY

5.2.1 VOIAUDUUZDINNUIDY
=< Yy 9 2 9 A & o o
ARANISANEITINAY awsoajdidludetauanuzimedunuiniadimsy
9 g = A 1 3’; 1 ~
nuasnsglgnnszeudenionsdsoon luwaniananeslszmalne sounamiieaun
~ 9 A o a % 4 a A A a A
Meteq o lUnnsandsulynagninemsaaiauazmsnan iermiulsgansnimns

5 ) Y
NANNTLRIVIVEANDONTAIDDN AL



153

(22 )
LANTeAUNUTEAUUseaNTAINNITHAANTZRIUNENNDNITAI00NUD
o Y [y Aa a [ dy
nyasns Mnuuuamelumsdsvlyalscansnm asil
- 2 a4 . . da
(DNITHANNTLRIVIVYUNDNITTIDDNVDIUNYATNTITI0EDY (INHATNTNY

dy d' éﬂ S ! A o a tg’ = ti' =
mumwuwﬂgﬂﬂﬁxmﬂmmm <1.00 lli) JJfnllif;:ﬁ/l‘ﬁ%Wﬂﬂ']iﬂQﬂﬂizlﬂﬂﬂlﬂlﬂ’)gﬁﬂ@ﬂ uagy

=<

a A a { < ' ' [
Uszanimumsndageiga Feaztouldiviui invasnisedesiinnuaiusnluszaugs

g

=

wnlumstamsmsndanszRou@enionsdioon Tuvmziinyasnsvuialvg (nuasns
Aa A A g 2 ] 1 1 2 < 1 AaA o a :3’
nlvwanunlgnnszReuisrana 3 ls3ull) dungquinislsgniannmsidgnnsziton
A b o (A= A bd o2 ad K
weINge uazllszaninmmsnandinga aauy inasnInsununlumsignnszimey
=3 d’ 1 1A 1 A dy d' Y A o a
@ennomsdeonn liinu 1 15 mnnvasnsiiuvavesiuinsgndselisiauadnlu

o A a dm} =\ A A 1 9 1 LB a A 9
as1GeulumsnannszRoulonNfioanoog191100 2 AUAD 15ADTOUNITNAA HIDILT

4 2 A 49 o s MY 1 o= L R a

udy e liawsoguanazdamsvhinldedamtauaz deeiulildnanaa aaoasu
Uszansnmnskaaanad

a A

(2)5zAUMSANBIZIFAURUNHATNITHONTNARDIZAULTZANTNINNITHER

v v

dm' = A v = ) aa o A
ﬂ§$lfl]EJ‘]JHJEJ'JLW@ﬂ'Iiﬁ\‘IE]E]ﬂclul,"llg’lﬂ'lﬂﬂﬁ'l\‘l"lJﬂ\“l“]in&‘l/]ﬁVl‘Vlﬂﬂﬂ'NiJuﬂﬁ'l UNNADA ANUU IND
@ a a a P 1 v A g g}} Y o
ﬂﬂigﬂﬂﬂﬁgﬁﬂ‘ﬁﬂ'lwcluﬂ'ﬁWﬁﬁlﬂ‘]&lV’Iﬁﬂiﬂ’)ﬁﬁﬂﬁﬂ‘]&l'lﬁ@cluﬁg@ﬂ‘]/lg\?ellu JIUNAUVITUNIT

(54 ]
@UiiJﬂ’JTNgLLam%ﬂﬁﬂﬁ’l\‘l 9 GL‘Llﬂ'lﬁWaﬁﬂigL%ﬂﬂl%ﬂﬂlﬁﬂﬂ'lﬁﬁ\iﬂﬂﬂﬁ]'lﬂﬂﬁﬂJﬁ\?Lﬁﬁllﬂ'lﬁLﬂH@ﬁ
(54
NSUATINIINBAT HIOUIHNHAI00NNITZROVITY?
a 1 a <3 a

(3)%Tﬂﬂ13ﬂﬂﬂiiuﬁuﬂuTﬂQNLLazigﬂﬂJﬂOTNﬂﬂlﬁu Iﬂﬂj%}!mﬂuﬂ SWOT
analysis 1182 TOWS matrix luduneiiosuasdgy 1aviauasigy nyasnsamnsotnnug
{ v Aa I a [ a 1
ﬁulﬁg]}%”lﬂfnﬁ{l]ﬂﬂﬁ]ﬂﬁ5llHJuLL‘Ll'J'VHQulufﬂi'JNLLWHﬂTiWa@ﬂ?iﬂfﬂﬂGlﬁﬂﬂﬁﬂﬂ%ﬂﬂ@:mlﬂ‘klﬂiﬂi

o 1 [ 4 I 4 ] a ] A A
uildalilldegaaaiioauiluszuy Wesamsmsnaauazmsanain lasd e dlszansninuin

—9

A
nga

5.2.2 Yorauauuz M Usgnata v BN AN IV

[ v

= Yy 9 ' v 1 A Y o &
NANAMIANHIVNAUND I NIATTAIT IHANUTIOHNAD IUATUAI ] AU

3

[ 1

1 oiuanuzInMIINed 11U g Uanar v UINe 1Mo
av T o o < (% o A o a A
(H3NMIWeNUN T dagnssayd dusiniafinuasnsiimlsgnimae
a g = A J ~ | a a a ~ A A
Gluﬂ’]ﬁwaﬁﬂ'i$Lﬂﬂﬂlmﬂ?LWﬂﬂ?iﬁﬁ@@ﬂQQﬂq@ L!ﬁgllﬂﬁ%ﬁﬂﬁﬂ’]Wﬂ’]ﬁWﬁ@]qx‘iﬂq@ Iﬂﬂwuﬂ
a ,Q’ ~ = ) Y a g = a o 0 1 a
Wﬁﬁﬂigl%ﬂﬂlm&ﬂﬂuﬁqil’lﬂwtﬁWﬁ@]ﬂizl%ﬂ‘ﬂlfoﬂ 11,600.00 ﬂjﬁﬂiﬂﬁﬂqiﬁﬂiﬂﬂﬂ'ﬁﬁlﬁﬁ IQEJ
Y [ a o dy <] Y4 a o ' 1 a @ v A
Gl“])'ﬁ%%flﬂ'ﬁwaﬁﬂﬂu Waanug 0.50 ﬂiaﬂiﬂﬁﬂqiﬁﬂiﬂﬂﬂ’liwaﬁ %'JIMQLL?Q\T]HGI,H?;]TJL?@H
2 o ' 14 ~ a o [ K] a [ g
MINUA 16.00 GI)"JI?J\?@'E]U]j TJ.EJLﬂlI 90.00 ﬂjﬁﬂiﬂﬁﬂqiﬁﬂiﬂﬂﬂjip\lﬂﬁ uazmmﬂmwmﬂumi

2

24 9
NAANTZIRIUAY) 2,630.00 mm@"lmmfmmiwa@ ANUU T ‘VIE;: JOONUASHTIUTUTITUNT



154

' o 1
INHAT ﬂ’]ilﬁllfﬂia\‘]‘V]ull,a3ﬁl!“]Jﬁ'“lglufﬂiNaﬂﬂﬁ3l:%‘EJ‘]Jlﬁl‘EJ’JLﬁ’E]ﬂ15ﬁ'\1@ﬂﬂﬂ]ﬂ\1!ﬂ‘]&l§liﬂﬁﬁlu

[ [ =) Y da!
VINTAGNTTUYT THNINUU

A o a

a o 1 @ [ I (% o A . a
(2)1NITIVYNUIT INHIADNIND uJuﬁNmaﬁum"lmmm?m“lumﬁwaﬂ

q

9
LY

53 ) v v [ v
nszReu@enionsdeondnga uazldszanimumsndadiiga AUy nTuIFINIg

q

INHAT uaxﬂiu’duﬁumimym ﬂ'Jﬁl,"’lsl}']hlﬂﬂL!ﬁllﬁgclﬁ}ﬂo'lllugﬁTLLﬂLﬂ‘HﬂﬁﬂﬁﬁlUﬂ'ﬁﬂQﬂ
=2 a Aan o o A A P Py 2 Y
ﬂﬁ%!ﬁ]ﬂﬂlﬂlﬂ’lﬂ']ll'lﬁﬂ']ﬁsllﬂﬂlﬂﬂﬂiﬂﬁiu*ﬂﬂﬁ?ﬂqv\ﬁimuﬁ LW@ﬁﬁ”l\'iﬁWlelﬂVINWﬂ‘lluﬂlﬁ!Lﬂ

INHYATNT

v
v AA 0

a o 1 < 1 1 A %
@)nnmsavenu faaiiidudateilimanusanguunigasgi 0.22 ¥4

a o

VIEMAaeennIzReuien nsuInMsinEas uagnsuduasunsneas arsauasuld
= Y+ ' Y a = A4 A a = = ¥
nEasnIimslyijeedagndedluiSmmanmmes sumaiiunanaanszResuel lussez au

[l a a Ay v 2 22 Y J o o a dm)
LlagWaﬂ’lﬁ')ﬂ‘ﬂ’lﬂ53’fﬁ/l‘ﬁﬂ’l‘W1/]Ulﬂi]’lﬂﬂ’lfl’ﬁﬂ‘]%l'IHGHGLWLWu'J’llﬂ‘]%lV’Iﬁﬂﬁﬂﬁﬂ’]ﬂ’lﬁwaﬁﬂﬁgmﬂﬂ

Y
Y

=1 d' 1 9 1Y a 1 a ] d‘ =1 [ a d' Y o
HJEJ’JLW’Oﬂ'Iﬁﬁ\‘I’O’OﬂIﬂEJGL%ﬁﬁ]i]fanﬁWaG]Lmﬁgalfuﬂ]llllﬂh1$ﬁmm®ﬂ/]EJ’Uﬂ’UNﬁNa@W]]lﬂ ANU
= 2 @ Jq Y a [ kY a 9 1%
ﬂ’Jillﬂ'lﬁ’E]'UiiJl‘WllT]ﬂislgﬂ'c]'mgiﬁlﬂ’bmﬁﬂii‘hm1ill5ﬂ'l'ii]ﬂﬂ'liﬂ'luﬂ'lﬁWﬁ@] s lidavenis

a ' a Y
Waﬁll@]ﬁgﬂfuﬂiﬂlﬂﬂ'lgﬁll

(4)91AN15398 WU mquazizﬁ’umiﬁﬂmqqqmmmymiﬂiﬁﬁ‘w%wam

Y i1
“JJ58’(3(‘1/]‘ﬁﬂTWfﬂﬁNaG]ﬂigL?]f.l“].lﬁ]ﬂﬂlﬁ@ﬂ?iﬁﬂﬁ]@ﬂiulﬂl@ﬂ1ﬂﬂﬁ%ﬁlﬁ)\iﬂi&%ﬁllﬂﬂﬂﬂ%iﬁﬁﬂ

Y
Y

Y Y 1 [
dAyneana sy AsimstaasrtlsnuIuSuAsyeu luiseInsTAnITAINSNEINY
a 2 = A 1 Yo gy A v = a
MINAANITZREVANNITdIeen THunInNlumslinsfdny srusrumaiialuns
a @ 1 1 a 1 [ o Jd
VIMITANTATUAN 9 WeLNsANuiLazmaiing1e q Tagnisousunsodsemdunusriu
4
GOEANG
v a 1 a <3 o
2 dordusnuzINNIIANINTSUAUNUINgULaszauaNNAamiulud oo
uastlgu Sriauasdsudmiussuatasnitsnunnetes
I @ v Aa 1 a dw = =
(H ammwormatazggmMatuaterdn Nl HanoNanannIzRIVIVYI &1

NINAUATUMTINBATUAZNIVIFINTINEAT AITHMIARAMNUTENGdeeonnszRouiienlu

v JoAa

o ) A 1 A < lq ¥ Aa = £ Y
ﬂ'liﬁ]ﬂﬁ']ﬂﬁ]ﬁ]ﬂﬂ']ﬁﬂﬁﬁ (IﬂﬂlﬂW'lg@fJ'l\iﬂﬁmﬁﬂwu‘ﬁ) ‘VIﬂlWNﬁWﬁ@Igﬁllﬁgﬂﬂﬁ'lﬂ@nuﬂ']uiﬁﬂiﬁ

Q

UANBATNINNAUDENITNIIN
(2) NINFANINT NIVAUTTUMIINBAT HAZATNIFINTIABAT AT IHBU

@ o oa v a ,Q’ = Y d%l A a g =
l,l,’d$‘]Ji$%WﬁMWH‘ﬁLﬂEJ’Jﬂ1Jﬂ1§1JiIﬂﬂ ﬂizmﬂmmaﬂwummu Lummﬂwawamﬂwm&mmaﬂu

9
v o

Yszmaliun ansauvatunudsamadu 9 18 dniussuranisversaaialuaetszmali

9

]
UINUU

(3)ﬂ’il]d\1lﬁ?iﬂﬂ1ﬂﬂ‘]&lﬁi HAZNTUITINTINYAT mageﬁ'ﬂﬂslﬁjﬁmuzﬁnm

2] ] 9
Lﬂ‘isl@l'iﬂié}ﬂgﬂﬂ‘i%!%ﬁl“uL"’?Jﬂﬂlﬁﬂﬂ?iﬁ\iﬂﬂﬂslufﬂiWﬂ15m1%ﬂﬁﬂﬁh1ﬂﬂlﬂﬂﬁiﬂi “I’i%ﬁ)imﬂﬁWT‘i



155

a F) g =S A 1 (BN} = [ Y =\ o
navesflgnnszReuleunemsasoon Iae luiuaunals Feezdnaldinasnslinisds
~ Ad A 2 ' Y} ' A a Y}
I lusuunndiguuniu uazieMnEaINIAINTRINET0d TP I YBINaNan 16
E A Aa Aad 2
N DA INTIANABIUUVOUNHATNS
5.2.3 YatauauuzdrsumsanynSane
o = a 9 1 d’ d‘d [ Y A %

L.AsmsApEdusunasadesnisznndu o nanyaslndiReay Tasms

nlasurtiaueedudunyaindszmea lneasoon wu 917 Tnanu nzvaila vue lidis uag

~ I 9 A A a 9 Y YA 0 A a [ a
nisou udu osnnlszma Inelidumilsznndn waldfduiugsnaaeenaleyiia



VIFIYNIN

] [
nsuduasUMIINEAT. 2537, eamsagUmsdunisenszReuded. (onaisoaduu).
v oV
. 2550. STUUMIIANIAMUMN : GAP Wyi309n35zReuidlen. (1Iona150ad 1),
(&4
d [
. 2550. tenasaylamumsaimsdseannszRaudgveding. (ond15oa
duun).
14 ' A 2 A
. 2551, ANBUNIFIMIAATINMINYAIIIVINTTRYVIAL. (1ONA1TOATUU).
A A 2 a A KR Ao
. 2560. NuNgnNIzRBVABIFIINGT INDUNNTIANDUABUE U AN W.A. 2559,
(enE1IoAT D).
(&4 v
nsuganIng. 2561. Hanamazyamvesmsdaseannszideudadluszmadii)u. [Online].
0418010 ; http://internet1.customs.go.th/ext/Statistic/StatisticIndex2550.jsp.
[20/3/2561].
1 v
AITNTNINBATUALANNTAL 2547, INATHIUTUAUNHATUALIMITUNITIAIT0INTLREL
e, (enNE1IoAT D).
a +% ﬁ' a 4 a %
. 2556. MNAIFIUAUAUNEAIITOINITNBANMA : YTanamsiivannagaga.

9

(mnaIsoadIun).

=~

a an S 4 [ Aa A a a a
330 A9nfFe waztanay a9 1591, 2549, “mM3ialszanimwFunatinvueansnan
9 aa A A Yo @ d
TIVOUNLADUNTIN JATUMITTUTI.” NIANNUATHFNAAT
[y d
UHINNANHATAENS. 14(1): 31-45.

A P v A Yy A
FUIMMTINONMTINHATUASTHNTUNITINYAT (5.0.9.). 2561. n1saegasuﬂgnm13muﬂu I2UY
¢ A . . Y=Y

aouunsAN ISR (Contract Farming). [Online]. W laan [18/10/2561]
@ ~ v [ da o 4 v A Aan [ Q‘{
1905 UAUAT, B5ITTY A3 LFUNUT, fNIAU INVIUIA LATNYT ATATLNAANA. 2557.
a Aa Aa a a a o o 3
“ 52 ANTAMFUNANAVDINMITINAAV1IVIIABANLE 105 JUTInIaTosidn.”
NITANSUAUINHAS. 42(1)
a Jd Aa Aa o 4 Aa A a a a 4 g @ o 1 =
ﬂi’;“lfig NNYAUUN. 2556. “ﬂszammwwamwgﬂﬂmmmiwammauumuiumm@maaﬂ
Yandanszdl.” ImendinusiUSygnauinta andnnssanisnsweins

NHATIINTOU UMINGIRIAIVAIUATUNS.



157

S 1
v A

Wiy uaauda. 2540, MIIdemaFeanmans. (Windeii 3). ngamwa : Tsafiun
UMANIROTITUANEAS.

uInedeveunnu. 2558. Tasamssarhdunuranaauazaeneand tiieaadunu
mswandosvounyasng Tuiliwzign 2557/58. [Online]. 1hd e 1dan
http://www.ocsb.go.th/upload/learning/fileupload/5336-6947.pdf [18/8/2561].

A1w@ 2sgald. 2557, “UszAnammasgiazanuiuamedianuedsz UMM

4 H 1 a a 4
vhsuntimsdanisluaivenveunyainiiedesniald.” Imeninus

Y

Usranaufiadia avivmimssamsninensnyasuaiou umaneds

a 4

TVAUATUNS.

\
an o Y aad

= A o a J a ~ A
T¥Y MYIUNT, NIIAU ﬂmmuu‘w LagaLan ﬁifjisll. 2551. m%man‘lmanmnmmzau

a

o (%4

av a Yy A a o a o
aInIUNIIIVE. Wﬂﬁ’ﬂiﬁﬁ 5. NTUNNA TﬁﬂWNW‘gWWaﬁﬂﬁiﬁMﬁTﬂﬂﬂWaﬂ.
a a 4 1 a A a a a
3821y, 2554, “ﬂ'liﬂigu'lmﬂ'lﬂigﬁﬂ‘ﬁﬂWWL(’HQLﬂﬂuﬂﬂlﬁNfﬂiNﬁ@EﬂQWWi'ﬂu
o d a [y
mﬂmauaamammﬁa.” 'J'lﬁﬁ'lﬁ!ﬂ‘iﬂﬁﬂ]ﬁﬂiﬂﬂ]?ﬂﬂ1ﬁﬂ!§ﬂ\ﬂ?ﬁj. 15(2): 1-22.
v £ a Y v d d a @ 14
TUANA INYUNIDV. 2531. ﬂ1§§)ﬂﬂ1§‘l/‘h§31ﬂ§$§!ﬂﬂ. NIUNNT - UURINYIAYDTITUMTNT.
v a 4 4 a g
FUAUA qmwa”lwu”aﬂ. 2538. “ﬁﬂTL!ﬂTﬁﬂ!ﬂ"l'iWﬁﬁlla$ﬂ15¢]a'lﬂﬂ3$!%8‘lllgﬁﬂ’l” INHAI
v, 39 10, pafun 6. wih 33-42.
o a ¢ o
Q'ﬂ'na YUNBIIUNT. 2556. “mi’miwwﬁ'unuuazwammmumwmﬂfﬁmmmymﬂian
moladoanasmsnan luszuuwusdynn Ine-a12: Cost and Benefit Analysis of
Cabbage Production of Lao Farmers under Thai — Laos Contract Farming.” 3136173
a a A v A Y
UINIIFINQ. 1N 36, RUUN 140. Y1'H1 56-70.

G Jd a
qUYA U1INT. 2551. mﬁ‘]ﬁﬁﬁ@ﬁﬂﬁq%ﬁ (Strategic management). NJUNN : VITUNI.
30l gAyas. 2561, “manfieuiisudunuiazsanouunuveunsasnshUgnrue IdrT lu

o A (A ua a aa A =
ﬂ?ﬂﬁzﬁuﬁﬂﬂlﬂﬁl’lﬂEJ‘VI‘}J{(]’U@W]13\Ill1@]55@11!ﬂ15‘ﬂ§]‘ﬂ@]ﬂWQﬂTi!ﬂH@]iVIﬂLLﬁZWﬂQﬂLL‘U‘U
nalal: Comparative of cost and return of asparagus farmers in Western region of
Thailand between using good agricultural practices and general practices.” N3915398
HAZAAAINIVINIDHAS. 35(2): 94-105.

@ [ 4 (Y]
IDUDT NFIAU. 2556. ﬂ"lﬁ%‘i]f]ﬁﬁyﬁﬂﬂﬂ1§‘luﬂ1uﬁﬂlﬁgﬂﬂ1§!ﬂﬁﬂi. NIUNN -
Nﬁ]aﬂﬂTﬁﬂLﬂHﬁiﬁTﬁ@g
o v o = (v v A a dw =S
DI1UIY DITDAITOI LATANTU UATAT. 2550. ﬂ'lﬁi]ﬂﬂ1§3‘”W‘I§1uﬂ1iNﬁﬂﬂ§$!‘%ﬂU!ﬂlﬂ?ﬁﬂﬁﬂ.
[Online]. o180 ; http://www.doa.go.th/research/attachment.php?aid=2737.

[18/7/2561].


http://www.ocsb.go.th/upload/learning/fileupload/5336-6947.pdf

158

Afrait, SN. 1972. “Effciency estimation of production functions”. International Economic
Review. 13(3): 568-598.

Aigner, D.J. and Chu, S.F. 1968. “On estimating the industry production functions.” American
Economic Review. 58: 826-839.

Aigner, D.J., Lovell, C.A.K. and Schmidt, P. 1977. “Formulation and estimation of stochastic
frontier production function models.” Journal of Econometrics. 6: 21-37.

AL-Bahadely, F.H.N. and AL-Ukeili, O.K. 2018. “Economies of potato production (Baghdad
Province as a case study).” Iraqi Journal of Agricultural Sciences. 49(4): 551-559.

Anyiro, C.O., Emerole, C.O., Osondu, C.K., Udah, S.C. and Ugorji, S.E. 2013. “Labour-use
efficiency by smallholder yam farmers in Abia State Nigeria: A labour-use requirement
frontier approach.” International Journal of Food and Agricultural Economics.
1(1): 151-163.

Bala, M., Ahmed, B. and Abdulsalam, Z. 2015. “Technical efficiency of chili pepper production
in Kaduna State, Nigeria.” American Journal of Experimental Agriculture. 9(5):
1-9.

Baree, M.A., Rahman, M.A., Rashid, M.H.A., Alam, M.N. and Rahman, S. 2011. “A
comparative study of technical efficiency of onion producing farms in Bangladesh.”
Progressive Agriculture. 22(1&2): 213-221.

Bhatt, M.S. and Bhat, S.A. 2014. “Technical efficiency and farm size productivity- micro level
evidence from Jammu & Kashmir.” International Journal of Food and Agricultural
Economics. 2(4): 27-49.

Bose, R. 2008. “Competitive intelligence process and tools for intelligence analysis.” Industrial
Management & Data Systems. 108(4): 510-528.

Charnes, A., Cooper, W.W. and Rhodes, E. 1978. “ Measuring the efficiency of decision making
units.” European Journal of Operational Research. 2: 429-444.

Coelli, T.J., Rao, D.S.P. and Battese, G.E. 2005. An introduction to efficiency and
productivity analysis. 2" Edn., Springer Science and Business Media, New York.

Curry, B. 1996. “Knowledge-based modelling for strategic decisions.” Marketing Intelligence
& Planning. 14(4): 24-28.

Dale, W.J. 2000. Econometrics: Econometric modeling of producer behavior. Cambridge,

MA: The MIT Press.



159

Department of Food Safety. JAPAN. 2006. Positive list system. [Online]. Available:
http://www.mhlw.go.jp/english/topics/foodsafety/positivelist060228/introduction.html.
[27/3/2560].

Duffy, M. 2009. “Economies of size in production agriculture.” The Journal of Hunger &
Environmental Nutrition. 4(3-4): 375-392.

Duraisamy, P. 1992. “Effects of education and extension contacts on agriculture production.”
Indian Journal Agricultural Economics. 47(2): 205-214.

FAO Vegetable IPM. 2004. Baseline survey export okra production in Thailand. (A report of
the baseline survey on export okra production in Thailand, 2004). [Online]. Available:
http://www.vegetableipmasia.org/uploads/files/20140923/files/Export-Okra-Thai-
Baseline-Report.pdf [10/1/2560].

Fare, R., Grosskopf, S. and Lovell, C.A.K. 1985. “Technical efficiency of Philippine
agriculture.” Applied Economics. 17: 205-214.

Farrell, M.J. 1957. “The measurement of productive efficiency.” Journal of Royal Statistical
Society, Series A. 120: 253-290.

Glaister, K.W. and Falshaw, J.R. 1999. “Strategic planning still going strong.” Long Range
Planning. 32(1):107-16.

Global Fresh Produce and Banana News. 2015. American okra exports go where demand
exists. [Online]. Available: https://www.freshplaza.com/article/149287/American-
okra-exports-go-where-demand-exists/ [20/10/2018]

Heady, E.O. and Dillon, J.L. 1961. Agricultural production functions. [owa State University
Press, Ames, Iowa.

Helfand S.M. and Levine, E.S. 2004. “Farm size and the determinants of productive efficiency
in the Brazilian Center-West.” Agricultural Economics. 31: 241-249.

Huq, A.S.M. Anwarul and Arshad, F.M. 2010. “Technical efficiency of chili production.”
American Journal of Applied Sciences. Vol. 7(2): 185-190.

Iwala, O.S., Okunlola, J.O. and Imoudu, P.B. 2006. “Productivity and technical efficiency of oil
palm production in Nigeria.” Journal of Food, Agriculture & Environment. 4(3&4):
181-185.

Lowder, S.K., Skoet, J. and Raney, T. 2016. “The number, size, and distribution of farms,

smallholder farms, and family farms worldwide.” World Development. 87: 16-29.


https://www.freshplaza.com/article/149287/American-okra-exports-go-where-demand-exists/
https://www.freshplaza.com/article/149287/American-okra-exports-go-where-demand-exists/

160

Lu, W.S. 2010. “An improved SWOT approach for conducting strategic planning in the
construction industry.” Journal of Construction Engineering and Management.
136 (12): 1-24.

Mbanasor, J.A. and Kalu, K.C. 2008. “Economic efficiency of commercial vegetable production
system in Akwa Ibom State, Nigeria: a translog stochastic frontier cost function
approach.” Tropical and Subtropical Agro ecosystems. 81: 313-318.

McFadden, D. 1966. Cost, revenue, and profit functions: A cursory review. Institute for
business and economic research working paper no. 86. Berkeley, CA: University of
California.

Meeusen, W. and Van der Broeck, J. 1977. “Efficiency estimation from Cobb-Douglas
production functions with composed error.” International Economic Review.

18: 435-444.

Mittenzwei, K. and Britz, W. 2018. “Analysing farm-specific payments for Norway using the
agrispace model.” Journal of Agricultural Economics. 1-17.

Nasri, W. 2011. “Competitive intelligence in Tunisian companies.” Journal of Enterprise
Information Management. 24(1): 53-67.

Nosiru, M.O., Banjo, J.O.S. and Adedeji, T.O. 2012. “Determinants of improved productivity of

okra (Abelmoschus esculentus) by farmers in lowland areas of Ogun State, Nigeria.”
American-Eurasian Journal of Agriculture and Environmental Science. 12(12):
1572-1578.

Quora. 2017. How much will AT decrease the need for human labor? [Online]. Available:
https://www.forbes.com/sites/quora/2017/01/18/how-much-will-ai-decrease-the-need-
for-human-labor/#7a756e3a75¢c0 [27/2018].

Rahman, K.M.M., Mia, M.1. and Alam, M.A. 2012. “Farm-size-specific technical efficiency: A
stochastic frontier analysis for rice growers in Bangladesh.” Bangladesh Journal of
Agricultural Economics. 35(1&2): 131-142.

Schmidt, P. 1976. “On the statistical estimation of parametric frontier production function.”
Review of Economics and Statistics. 58: 238-39.

Shahid, M.R., Amjad, A., Ziaf, K., Jahangir, M.M, Ahmad, S., Igbal, Q. and Nawaz, A. 2013.
“Growth, yield and seed production of okra as fluenced by different growth

regulators.” Pakistan Journal of Agricultural Sciences. 50(3): 387-392.



161

Singbo, A.G. 2012. “Analyzing efficiency of vegetable production in Benin.” Ph.D. thesis of
Wageningen University & Research of the Netherlands.

Singh, S.P. and Bagi, F.S. 1980. “Summary report-farm resource productivity on small and
part-time farms in selected areas of Tennessee.” (CARP special report, Tennessee
State University, October 1980).

Taraka K., Latif, I.A., Shamsudin, M.N. and Sidique bin Ahmad, S.F. 2012. “Estimation of
technical efficiency for rice farms in Central Thailand using stochastic frontier
approach.” Asian Journal of Agricultural and Development. 9(2): 1-11.

Ume, S.I., Ezeano, C.I., Chukwuigwe, O. and Gbughemobi, B.O. 2018. “Resource use and
technical efficiency of okra production among female headed household: Implication
for poverty alleviation in the rural areas of south east, Nigeria.” International Journal
of Advanced Research and Development. 3(2): 1028-1040.

Umoh, G.S. 2006. “Resource use efficiency in urban farming: An application of stochastic
frontier production function.” International Journal of Agriculture & Biology. 8(1):
38-44.

Weihrich, H. 1982. “The TOWS Matrix — A tool for situational analysis.” Long Range
Planning. 15(2): 54-66.

Wheelen, T.L. and Hunger, J.D. 2012. Strategic Management and Business Policy: Toward
Global Sustainability. 13" Edn., Pearson/Prentice Hall, New York.

Yamane, T.I. 1967. Statistics: An introductory analysis. 2" Edn., Harper and Row,

New York.



VIFIYNIN

] [
nsuduasUMIINEAT. 2537, eamsagUmsdunisenszReuded. (onaisoaduu).
v oV
. 2550. STUUMIIANIAMUMN : GAP Wyi309n35zReuidlen. (1Iona150ad 1),
(&4
d [
. 2550. tenasaylamumsaimsdseannszRaudgiveding. (ond15oa
duun).
14 ' A 2 A
. 2551, ANRUNIFIMIAATINMINYAIIIVINTIRYVAL. (1LONA1TOATUU).
A A 2 a A KR Ao
. 2560. NuNgnNIzRBVABIFIINGT INDUNNTIANDUABUE U AN W.A. 2559,
(enE1IoAT D).
(&4 v
nsuganIng. 2561. Hanamazyamvesmsdaseannszideudadluszmadii)u. [Online].
0418010 ; http://internet1.customs.go.th/ext/Statistic/StatisticIndex2550.jsp.
[20/3/2561].
v oV
AITNTNINBATUALANATAL 2547, MNATHIUTUAUNHATUATOIMNSUNINIAIT0INTLRE
e, (enNE1IoAT D).
a % d‘ a % a %
. 2556. MNAIFIUAUAUNHAIITOINTNBANMA : USanaesiivannagaga.

9

(mnaIsoadIun).

g =

a aa 4 [ a A a a a
i]']?ﬂ ﬁ\?’ﬂﬂ%ﬂﬂ AT UANIH ﬁ\?ﬁiiiﬂu. 2549. “M3IAlseANTNMNTUNAUAVDINITHNAA

A da

an % U 5’
IMeNNAOUNI N IATUMTSTUT0.” NIANNATHNANT
[y d
UHINNANHATAENS. 14(1): 31-45.

A s v A Yy A
FUIMTNONMSINHATUASTYNTUMINYAT (5.0.9.). 2561. mimmsuﬂgnmnmuﬂu STUY
¢ A . . Y=Yy

aouunsAN ISR (Contract Farming). [Online]. W laan [18/10/2561]
4
17905 uauss, 951550 A5 launus, ﬁmmﬁ NTIUIA LAWY aInTTNAANA. 2557.
a Aa Aa a a Aa o o <
“ 52 ANTAMFUNANAVDINMINAAV1IV1IADNNLE 105 Tudaniasouda.”
NITANSUAUINHAS. 42(1)
a Jd Aa Aa o 4 Aa A a a a 4 g @ o 1 =
ﬂi’;“lf‘iy NNINUUN. 2556. “ﬂizammwmmwgﬂﬁ]mmmswamﬂmuumuiumm@maaﬂ
Yandanszdl.” ImendinusiUSygnauinta andnnssanisnsweins

NHATIINTOU UMINGIRIAIVATUATUNS.



157

S 1
v A

Wiy uaauda. 2540, MIIdemaFeanmans. (Windeii 3). ngamwa : Tsafiun
UMANIROTITUANEAS.

uInedeveunnu. 2558. Tasamssahdunuranaauazaeneannd tieaadunuy
mswandosvounyasng Tuiliwizign 2557/58. [Online]. 1hd e 1dan
http://www.ocsb.go.th/upload/learning/fileupload/5336-6947.pdf [18/8/2561].

9@ 2sgals0nd. 2557, “UszAnammassgiazanuiuamedianuedsz UMM

4 H 1 a a 4
vhsuntimsdanisluaivenveunyainiiedesniald.” Imeninus

Y

Usranaufiadia avivmimssamsninensnyasuaiou umaneds

a 4

VAUATUNS.

\
an o Y aad

= A o a J a ~ A
T¥Y MYIUNT, NIIAU ﬂmmuu‘w LagaLan ﬁifjisll. 2551. m%man‘lmanmnmmzau

a

o (%4

av a s & A a o L4 a 1%
SMSUMIIVG. WUNATIN 5. NIUNW - IﬁﬂWNW‘gWWaﬁﬂimNﬁTﬂﬂﬂWaﬂ.
a a 4 1 a A a a a
3821y, 2554, “ﬂ'li‘]JigﬂJ'lmﬂ'Iﬂigﬁﬂ‘ﬁﬂWWL"H\uﬂﬂuﬂﬂlﬁNﬂWiWﬁ@ﬂWQW'ﬁﬂ,u
o d a [y
mﬂmauaamammﬁa.” 313@’15!?[5‘191ﬁﬂ]ﬁﬂiﬂﬂ]?ﬂﬂ1ﬁﬂ!§ﬂxﬂﬂﬁj. 15(2): 1-22.
v £ a Y v d d a @ 14
FUADNA INYUNIDY. 2531. ﬂ1§§)ﬂﬂ1§‘i/‘h§31ﬂ§$§!ﬂﬂ. NTUNNA : UHINYIAYTIIUATNT.

4 4

v a A [
FUAUA i:fﬂ‘ﬁwaulwuvaﬂ. 2538. “@0IUMIUNTHNAALAZNTADIANTZRYUIVE.” INHAS

y y‘ﬂd'

v, 39 10, pafun 6. wih 33-42.
2 @ J a Jd Y o =
NI YUNDIIUNT. 2556. “m:i:]miwwmunuuazwammmuﬂwmﬂammmymﬂian
meladeanasmsnaa luszuuWusdayn Ine-a12: Cost and Benefit Analysis of
Cabbage Production of Lao Farmers under Thai — Laos Contract Farming.” 3138173
a a A v A Y
UINIIFINQ. 1 36, RUUN 140. Y1U1 56-70.

G Jd a
qUYA U1INT. 2551. mﬁ‘]ﬁﬁﬁ@ﬁﬂﬁq%ﬁ (Strategic management). NJUNN : VITUNI.
30l gAyas. 2561, “manfieuiisudunuiazsanouunuveunsasnshUgnrue IdrT lu

o A (2 oa A oa o =
ﬂ?ﬂﬁz’luﬁﬂﬂl@QUI,VIEJ‘VHJ{‘]U@IGHNN”IQ3;‘@11!ﬂTﬂJJ;]U@IVINﬂTﬁLﬂHGIiVIﬂLLﬁ%‘VIﬂQﬂLLllll
nalal: Comparative of cost and return of asparagus farmers in Western region of
Thailand between using good agricultural practices and general practices.” N3915398
HAZAAAINIVINIDHAS. 35(2): 94-105.

1B 8Ig5A. 2556, MIIVBTIYIANMSIUNUAIFIUMTINBAT. NFIANNA :
3JW1%TIEJ"I€EJLﬂHﬁ§ﬁ1E‘T@§

o v o = LY v A a dw =S

9I1UIY BITDAITON HATANTU UATAT. 2550. ﬂ'lﬁi]ﬂﬂ1§3“lf‘l/‘l‘lfc!‘]r!ﬂ1iNﬁﬂﬂi$!i]ﬂiJ!slm'Jﬂ1ﬂﬁﬂ.
[Online]. o180 ; http://www.doa.go.th/research/attachment.php?aid=2737.

[18/7/2561].


http://www.ocsb.go.th/upload/learning/fileupload/5336-6947.pdf

158

Afrait, SN. 1972. “Effciency estimation of production functions”. International Economic
Review. 13(3): 568-598.

Aigner, D.J. and Chu, S.F. 1968. “On estimating the industry production functions.” American
Economic Review. 58: 826-839.

Aigner, D.J., Lovell, C.A.K. and Schmidt, P. 1977. “Formulation and estimation of stochastic
frontier production function models.” Journal of Econometrics. 6: 21-37.

AL-Bahadely, F.H.N. and AL-Ukeili, O.K. 2018. “Economies of potato production (Baghdad
Province as a case study).” Iraqi Journal of Agricultural Sciences. 49(4): 551-559.

Anyiro, C.O., Emerole, C.O., Osondu, C.K., Udah, S.C. and Ugorji, S.E. 2013. “Labour-use
efficiency by smallholder yam farmers in Abia State Nigeria: A labour-use requirement
frontier approach.” International Journal of Food and Agricultural Economics.
1(1): 151-163.

Bala, M., Ahmed, B. and Abdulsalam, Z. 2015. “Technical efficiency of chili pepper production
in Kaduna State, Nigeria.” American Journal of Experimental Agriculture. 9(5):
1-9.

Baree, M.A., Rahman, M.A., Rashid, M.H.A., Alam, M.N. and Rahman, S. 2011. “A
comparative study of technical efficiency of onion producing farms in Bangladesh.”
Progressive Agriculture. 22(1&2): 213-221.

Bhatt, M.S. and Bhat, S.A. 2014. “Technical efficiency and farm size productivity- micro level
evidence from Jammu & Kashmir.” International Journal of Food and Agricultural
Economics. 2(4): 27-49.

Bose, R. 2008. “Competitive intelligence process and tools for intelligence analysis.” Industrial
Management & Data Systems. 108(4): 510-528.

Charnes, A., Cooper, W.W. and Rhodes, E. 1978. “ Measuring the efficiency of decision making
units.” European Journal of Operational Research. 2: 429-444.

Coelli, T.J., Rao, D.S.P. and Battese, G.E. 2005. An introduction to efficiency and
productivity analysis. 2" Edn., Springer Science and Business Media, New York.

Curry, B. 1996. “Knowledge-based modelling for strategic decisions.” Marketing Intelligence
& Planning. 14(4): 24-28.

Dale, W.J. 2000. Econometrics: Econometric modeling of producer behavior. Cambridge,

MA: The MIT Press.



159

Department of Food Safety. JAPAN. 2006. Positive list system. [Online]. Available:
http://www.mhlw.go.jp/english/topics/foodsafety/positivelist060228/introduction.html.
[27/3/2560].

Duffy, M. 2009. “Economies of size in production agriculture.” The Journal of Hunger &
Environmental Nutrition. 4(3-4): 375-392.

Duraisamy, P. 1992. “Effects of education and extension contacts on agriculture production.”
Indian Journal Agricultural Economics. 47(2): 205-214.

FAO Vegetable IPM. 2004. Baseline survey export okra production in Thailand. (A report of
the baseline survey on export okra production in Thailand, 2004). [Online]. Available:
http://www.vegetableipmasia.org/uploads/files/20140923/files/Export-Okra-Thai-
Baseline-Report.pdf [10/1/2560].

Fare, R., Grosskopf, S. and Lovell, C.A.K. 1985. “Technical efficiency of Philippine
agriculture.” Applied Economics. 17: 205-214.

Farrell, M.J. 1957. “The measurement of productive efficiency.” Journal of Royal Statistical
Society, Series A. 120: 253-290.

Glaister, K.W. and Falshaw, J.R. 1999. “Strategic planning still going strong.” Long Range
Planning. 32(1):107-16.

Global Fresh Produce and Banana News. 2015. American okra exports go where demand
exists. [Online]. Available: https://www.freshplaza.com/article/149287/American-
okra-exports-go-where-demand-exists/ [20/10/2018]

Heady, E.O. and Dillon, J.L. 1961. Agricultural production functions. [owa State University
Press, Ames, Iowa.

Helfand S.M. and Levine, E.S. 2004. “Farm size and the determinants of productive efficiency
in the Brazilian Center-West.” Agricultural Economics. 31: 241-249.

Huq, A.S.M. Anwarul and Arshad, F.M. 2010. “Technical efficiency of chili production.”
American Journal of Applied Sciences. Vol. 7(2): 185-190.

Iwala, O.S., Okunlola, J.O. and Imoudu, P.B. 2006. “Productivity and technical efficiency of oil
palm production in Nigeria.” Journal of Food, Agriculture & Environment. 4(3&4):
181-185.

Lowder, S.K., Skoet, J. and Raney, T. 2016. “The number, size, and distribution of farms,

smallholder farms, and family farms worldwide.” World Development. 87: 16-29.


https://www.freshplaza.com/article/149287/American-okra-exports-go-where-demand-exists/
https://www.freshplaza.com/article/149287/American-okra-exports-go-where-demand-exists/

160

Lu, W.S. 2010. “An improved SWOT approach for conducting strategic planning in the
construction industry.” Journal of Construction Engineering and Management.
136 (12): 1-24.

Mbanasor, J.A. and Kalu, K.C. 2008. “Economic efficiency of commercial vegetable production
system in Akwa Ibom State, Nigeria: a translog stochastic frontier cost function
approach.” Tropical and Subtropical Agro ecosystems. 81: 313-318.

McFadden, D. 1966. Cost, revenue, and profit functions: A cursory review. Institute for
business and economic research working paper no. 86. Berkeley, CA: University of
California.

Meeusen, W. and Van der Broeck, J. 1977. “Efficiency estimation from Cobb-Douglas
production functions with composed error.” International Economic Review.

18: 435-444.

Mittenzwei, K. and Britz, W. 2018. “Analysing farm-specific payments for Norway using the
agrispace model.” Journal of Agricultural Economics. 1-17.

Nasri, W. 2011. “Competitive intelligence in Tunisian companies.” Journal of Enterprise
Information Management. 24(1): 53-67.

Nosiru, M.O., Banjo, J.O.S. and Adedeji, T.O. 2012. “Determinants of improved productivity of

okra (Abelmoschus esculentus) by farmers in lowland areas of Ogun State, Nigeria.”
American-Eurasian Journal of Agriculture and Environmental Science. 12(12):
1572-1578.

Quora. 2017. How much will AI decrease the need for human labor? [Online]. Available:
https://www.forbes.com/sites/quora/2017/01/18/how-much-will-ai-decrease-the-need-
for-human-labor/#7a756e3a75¢c0 [27/2018].

Rahman, K.M.M., Mia, M.1. and Alam, M.A. 2012. “Farm-size-specific technical efficiency: A
stochastic frontier analysis for rice growers in Bangladesh.” Bangladesh Journal of
Agricultural Economics. 35(1&2): 131-142.

Schmidt, P. 1976. “On the statistical estimation of parametric frontier production function.”
Review of Economics and Statistics. 58: 238-39.

Shahid, M.R., Amjad, A., Ziaf, K., Jahangir, M.M, Ahmad, S., Igbal, Q. and Nawaz, A. 2013.
“Growth, yield and seed production of okra as fluenced by different growth

regulators.” Pakistan Journal of Agricultural Sciences. 50(3): 387-392.



161

Singbo, A.G. 2012. “Analyzing efficiency of vegetable production in Benin.” Ph.D. thesis of
Wageningen University & Research of the Netherlands.

Singh, S.P. and Bagi, F.S. 1980. “Summary report-farm resource productivity on small and
part-time farms in selected areas of Tennessee.” (CARP special report, Tennessee
State University, October 1980).

Taraka K., Latif, I.A., Shamsudin, M.N. and Sidique bin Ahmad, S.F. 2012. “Estimation of
technical efficiency for rice farms in Central Thailand using stochastic frontier
approach.” Asian Journal of Agricultural and Development. 9(2): 1-11.

Ume, S.I., Ezeano, C.I., Chukwuigwe, O. and Gbughemobi, B.O. 2018. “Resource use and
technical efficiency of okra production among female headed household: Implication
for poverty alleviation in the rural areas of south east, Nigeria.” International Journal
of Advanced Research and Development. 3(2): 1028-1040.

Umoh, G.S. 2006. “Resource use efficiency in urban farming: An application of stochastic
frontier production function.” International Journal of Agriculture & Biology. 8(1):
38-44.

Weihrich, H. 1982. “The TOWS Matrix — A tool for situational analysis.” Long Range
Planning. 15(2): 54-66.

Wheelen, T.L. and Hunger, J.D. 2012. Strategic Management and Business Policy: Toward
Global Sustainability. 13" Edn., Pearson/Prentice Hall, New York.

Yamane, T.I. 1967. Statistics: An introductory analysis. 2" Edn., Harper and Row,

New York.



NARUIN



163

NARUIN N.

ttydaauay



164

nugmvtuuaaufINLaY

Hinn

ST R TNIREN
A
1399
£
“ﬂsztmﬁmwwemsygnﬂumswaﬂ NSZRYLIVLNIVDUNBAINTIMVAMANAI

vosllszmalnemaldssumnunsiusdyan”

% |}

U dql o d‘? d‘ = U d‘d \ a a a a
UV UINRAVUHIANIVY !Wﬂﬂlﬂﬂﬂﬂ1ﬂ%ﬂﬂﬂ3~lwﬁﬂﬂﬂ§$ﬁﬂﬁﬂ]W!‘UQ!ﬂ‘ngﬂﬂ

Q

a £ y
°lumiwamnszmsmmm3611aaamgm5nﬂummnmn’smGumﬂszmﬂ"lmmﬂ‘lmzuu

INHATNUBTYRY

[ [

o A Adald s A [ Y @

N1INI EJuu'NIQ’]JiZﬁQﬂLW’E] Lﬁu’ﬂl!ugLLU'J‘VI'NGlUﬂWiﬂi‘]Jﬂ?\HlaZWﬂJHWﬂ'ﬁﬂﬂ

A A A a a 2 ~ Y

N3 LW@LWMﬂiZﬁW‘ﬁﬂ'IWGlHﬂ'IiWaﬁﬂiglﬂﬂﬂlﬂlﬂjiulﬂl@ﬂ'lﬂﬂa’lﬁﬂlﬂﬂﬂﬁglﬂﬁqﬂﬂiﬂllﬂ
Y a dw = 9 o [ 1 dy A g}/ 1 g}/
Lﬂ‘l&!ﬂﬁﬂiE\J}Wﬁ@ﬂﬁzlﬂﬂ‘ll!fllﬂﬁﬂ?ﬂiﬂﬁ%‘ﬂﬂlﬂﬂﬁiwuﬁﬁﬂ]ﬂﬂg'liutlﬁagwum TFIAINVMIHUIITUNI

MAfguazMAENYUNNG T

v d
u.q. ﬁuajﬁﬁm INANUD

@ =K [ v S v =)
indnyfyaen nangesliranquiiuds
AU UNEATAIEAS

aniuma TuTagwszaoumndugunmsn1nnsz1i



Y Q'I Y
- Feyamlivesdnevnuvuaeua -

A Y J
B0 - WINANA QIFHTHAHO ..o,

165

d' U Y =3 = o
Noe TUavUN oo WUN oo FIUD oo
— U
DUND oo, IR oo sya lsuald
] (&4
= J % = =
AOUN 1 ﬂﬂ"lWﬁ'Juuﬂﬂaelli’)Q!ﬂHﬂﬁﬂifgﬂgﬂﬂigmf]U!mﬂ?}
o dw o tﬂ' Yy Y 4'9/ G Y
AU pyaiIAseLHINg / adli () nindeanuiidesmstisensandenduadly
v v d' o E4
¥oIINMHUAIH
LNF O 1. %19 () 2. ¥ia
Y Y
o 1 v 3
GRIT 3 @aua 6 @euanlihivdlu 1)
g () 1. laa () 2. dusd
=1 ] = v A
NTANEN ()“lmﬂmiﬂuwmﬁa
() Uszoudnm
O) WssuAnYINDUAY
() ¥rsuAnyIneulaiy
O eyfsyg
() Yanyanes
() U
9
IUIUAINFN TUATUTOUNIHUA oo AU
~ a
ADUN 2 ANTNNNINIINARN
J dg A o 2’, '
2.1 MUTNURRIMITIOEATATNINUA oo, 15
&‘ d'd' Y de = g}./ 1
22 wunnlglumsignnszReuemavua ............... 15
2.3 dnmazvhsy () snseq () 50987
. ¥4 ? y
2.4 wianhi 1 lumsgnnszioudien O 1. W wadsemu

¥ 1
() 2. ¥euIaa
Y
() 3. a5211v939A 10N
40U T2Y oo

o a o A A g a = =
2.5 %TL!’Juﬁll'lélfﬂGluﬂijlﬁﬂuﬂlﬂulliﬁﬁ’IHSlUﬂ'lﬁWaﬁﬂﬁgmﬂﬂlﬂﬂj

c’d’ [ g = =
2.6 UszaumsalingINumMslgnnszReued ..................... 1)

24 Y
2.7 55EJ$‘V]Nﬁﬂﬂl!‘ﬁﬁﬁ“IJQﬂﬂﬁ%ﬁﬁmﬁlﬂﬂﬁﬁﬂﬂi’)‘ﬂi’)hwaNﬁ@]ﬁ%@uﬁa\‘]ﬁﬂ‘%ﬂ



166

<4

d‘ ad a U d‘d ' a =) = ﬁ' '
AU 3 IEMsHanua adeNNNaneMSNANNIZRAVIVE ANDNTAIDDN

3.1 UfnumsilgnnsziRsu@isrnnifeues lsvuduneussls

D-

A
NUN

(15)

=y
eou

12

[ J
3.2 msvamsnsy

2 a @ ~ a [ o o
3.2.1 319aLYANYINUNITIATINAU maﬂ‘wu‘quazmiﬂgﬂ

Y S
Vlﬂ@nﬂ@u ....... AT UAASAIINNOU .......... U

=S
ANNANVBINTID e % 3.
1) I 1 a [ 1 ' 1
svamuanuiunsaanvesdnlaslauun O ld O lila
9 ' 194
UgniwadulunuilgnnszReudionnso () 1gn () Litgn
omlgnulgnitwezls o,
v = A Aq Y
WUFNIZRoUEIMTIFIUMSUQN ...
oA < v J
UABINIVBUBAATUT ...
Y] 9 3 v J 1
BATIMT IFMAAWUT ..o, an. /15
J 4 < v J
AOTIBUANITIDNVOUNAATNUG ..o %
J I v A ] [
MUAINATIVANNIDNVDANAANUTHTD 13 () e O) lsiine

Q

v 1 < § v ' ]
noulgnimungninaadremsaiitietoanulsanselu O agn () luagn

3.2.2 351an

' o <3 ' I [l ' o
noudgminuaausluiguwselu () u O) lainy

Aasy

FEOZHNTINTNAU .o .40,
TEUZMNTEMTNUDD oot .40,

Y

AMUATNVOUIA .o .90,
AMMGIVBWIAG o, .3,
FEHZUNTEMINMUDY o .90,

o < ' <
VIHIULNAAADUQN ..o an




Jonea () l¥ie O 19a504
Y %’ [V a3
3.2.3 M3 IMNMaIveaaIuan

v Y W @ <

v ¥ o o o v
() “lwummuwamﬂaﬂmaﬂ O) 1wu1augauauwawa@ﬂmaﬂ

o v o A

324 ﬂ']'iﬂ’é]\iﬁl!ﬂ']%ﬂ’)‘b'w

167

Aaequanvginoulan () fa O liaa
A v da
TEUBOU .o DATINRN oo
() RALBY () 34
v 3 o v
AW oo GERIL I R R (TN () 914
3.2.5 M3 1o
. 3 nuey/
v A a + asg
Asan AL ' la s [ HIYITA
mn./19) 4

< < 2 a o - y < 2 g
3.2.6 mawaly () walunsiiazlundon q numsdadnnnais () walunauenss

3.2.7 MIdAAYN () @a O luga

v 24 v
3.2.8 wwasdagisihatenszisu@ervesimluggiiu Gosdrauandugg

=2 3 o
IUDIUNULNYT)

uNBIANINY szazmsvsgAvla

I5MSIAMS

A 9

uuaeas MU UNGAND o,

U 9




168

A d' o g = 1 d‘ ] = o 9 =
3.2.9 IiﬂW%ﬂﬂWﬁ?‘c’Jﬂigmﬂ‘UﬁlEJ’J‘UENVHUGI,UE]@.VIN"IHM"I (Liﬂﬂﬁ"lﬂﬂmﬂﬂl.!i]ﬂﬁ]lmﬁ

3 A
INULHYY)

A a a as %
Tsany szgzmssaaula IEMIIAMS

'
v A

T ARSI TR TARD oo

g L)

(24
=

o A A [ =) 1 A ~ o w 9 =
3.2.10 ’JGI)'WGI)'TWI']anJﬂﬁgLﬁ]ﬂﬂlﬂlﬂ?ﬂl@ﬁﬂWHiuﬂﬂﬂW']L!ll'] (Lﬁﬂﬂa’]ﬂﬂﬂ’]ﬂﬂuq@‘ﬂuﬂﬂ

3 A
INULHYY)

v A a2 a ad o/
IPNY §$ﬂ$ﬂ1§!§]§ﬂ€‘l!ﬂ‘lﬂﬂ IBN1IANT

v A Ad o o A A
NN UTYIIFIAYNGAND oo

'
1 o A

d' =1 % adn Y % o o
3.2.11 5]5@E‘Tﬁmm&axﬁﬁﬁﬂﬂ‘ﬁiii\lﬂfw}ﬂT]Wui%iuﬂﬁ‘ﬂﬂﬁﬂuﬂﬁﬂﬂﬁiwcﬁ

Y

v
UBRadInNN M

Yo stAN/ans Panamly | anudlu | aaey Ao

s a \ g.’l \ A U 1% U
anAasITINYIN ﬂi’)ﬂiﬂﬂi’ﬂi NITNU IN ‘ﬂmnuaz"li




3.2.12 ¥ TwamsURiams luvuneug 9

169

- s2puMs 19 () Sprinkler/szuuvien () Yaseliminlvalumuses () l4i5e

' v I
-annu i Al lums Iihnse@Reuden ... gtig/ 13
Y 90’ ,3' =S ] 1
- 52z UM TRUNTLROUNEY ¥ 1ua/15
- 5282 UM TOAUINOITIUAY e ¥ 1ua/5
- 5282 UM TOAUINOWITIURY e ¥ 1ua/5
- szozna lumslayuan oS uamwau .. 2 1009/15
[ a3 g s A ] [
- szozna TUMIHNUNAANTZReUAe NN ... ¥ 1ua/5
=S U 0o w o A ] 1
- sgoznarlumsiaetosnumadagiy ... ¥ Tua/5
(52 v
- 52z UM laifonse@eumWe) ... 2 Tu/1s
< 1 a @ o 1
- 52820 IUMSIAUNGINAHAA AANN) oo ¥ Tua/ls
= FZHZIANIUMITARINTA oo ¥ Tua/ls
3.2.13 Taseadwdunusela
AT R I Y
g’/ dw = d' ]
myasunarnalumsgnnsz@eudisnTuggiriuun
. STRL)
Y A [ a Iy
sz lndifsanuanuasawiniiga)
Y dml =1 A
510 ldninmsgnnszReudion luggirium
. UM
Y A [ a i)
sz lndifsanuanuasawiniiga)
selé
o a dml =) g’/ d‘ Yo d' 1
TuRaraanszReUIeINNan 1asuluggiriun
9 a [
- 19N A nlansy
- ANNIA nlansu
a dmt = A o 1 9
FIHANAANT RV EINMUa T T e |d
9 a [
- 19ATA 1NTA A 5191 1 lansu

- ANINITA 3171

/0 lansy




170

\ Y ) =
alyaelumsaniiuay

1UMAI U Lild]

4 3
1. Awsanuluniswannsz@euded 1 59 (ge)

1.1 pusaulumsiasenay

Y
- UIUUTINUNINUA au
- lasnau TRV,
- lansuau TRV,
U (TUTATEY) oo vwn/ls
AaA g Y = J 91 Y 2 [
Aunsaindlumsnavanaz@dem ¥ mnaau) /g

1.2 awsalumsmnzilgn

Y
- PIUIULTINIUNIH A AU
"9 I v '
- AN1gn (MeeawaAUY) vm/ls
U (TUTATEY) oo vn/ls
~AA g Y = ] 9 y & '
(QunsaindlumsNnurunazden 1$918570N9dW) /s

1.3 A lumsguasnen

9

- UIULTITUNINA AU
- m3sdamsije vn/ls
0o v o A '
- mamda iyl vwn/ls
- MIVAMIAAFVDINT LB LIAUE? /13
~OU Y (TUTATEY) oo vwn/ls
{3 1 1 ¥ 2 1
(unsaindlumsnanuaz@ea l991e5wnaau) /13

' 3 A
1.4 ﬂ’]lli\‘lﬁluﬂ’lilﬂcﬂlﬂﬂﬁ

Y
- PUIUUTINUNINUA AU
T 3 ~ '
- ANUMNED TR A%,
- AU TR A%,

U (TUTATZY) oo, vn/ls




171

1 Yy ) =\
alyaelumsaniiuay

3193 NI MU
AaA g Y = 1 Y1 Y 2 ]
(unsaindlumsdramnez@en 199185 9umMaan) un/ls
2. AuNGAUE VMR Tansu
I+ / dcT, =~ >
a %4
3. mifenlylunswannsz@emied 1 5a (ge)
UM
Yy Aa = 9
(6199931802108ANTD 3.2.5)
4. masiazasanass sy anlylu 1 asa qe)
UM
Yy Aa = 9
(6199931802108A9NTD 3.2.11)
v 4 r CT, v
I o o A a A a = = (%
5. aniiuvamasililuniswannszdeude 1 5a (ge)
wah | maldoe
¥y &
31813 1oy NIMuA
(@a9) (11N)

9
5.1 vniusolumsesouau- lawsiu

@

o . <] 4
5.2 uniuildlumsign (noes) waaiug

E4 9
5.3 Wniulumsguin

4
5.4 diulumsaanan

Pl ]
o v A

5.5 Uil lumsnaide

?:I Y] d' EX o v w A
5.6 WINUN ¥ 1UMITAIAIFNYS

Scj v Aq Y v o dw =)
5.7 u’lllu‘ﬂi“b’cluﬂ']ﬁ%ﬂﬂ'l‘iﬁ@]gﬂl@ﬁﬂiglﬁ]ﬂﬂlﬂlﬂ?

3 o ] 2 A
5.8 ulumsvudinszReuwe)

5.9 01 ) (TUTATEL) .o

v o ]
3.2.14 ‘]jﬂﬁ‘]uﬁmllNﬁ@]ﬁ)ﬂﬁwaﬁﬂigﬁlﬂﬂﬁlEJ’JLﬁfJﬂ1i’(3NE)E)ﬂ

Tanserue X aslusesiminzau aeszauanudingvefateinadomsnan

[+ )
ATZREVNEANDNITAIDONVDINIY



172

lawnsoanue X asluvesiiiugan aeszauanudinyvesateniinanomsnan

[ ]
ATZRIVNEUNDNITAIDONVDINIY

U

A
nga

o 11 1
szauANNSIAYAeNISNAANIZINEAINENIsEI00n: 1= dAytlesiaa... 5

1AYNIN

11998

) il
ANUAIRYAOMIHAANTZRELIUUND

MITI00N
1 3 5
GRGLY GRGL
9
108 110
p .
nga nga

IS v ti' L}
L. UAa1AI99TUNUUUDU

€

2. Jogavlumsnaniisinie

@

3. Jagaulumsnaniinuning

o

= Y < J
4, mmamzmﬂumnﬂmmaﬂwuﬁ

= %
5. uMssenusian

6. usanuUISauieanaaz laae

o A VoA A ]
7. ﬂijli@uéua\jw']uiluﬂa']ﬂj‘ﬂilﬂ’g'lllg‘ﬂ']']llﬁ'lll'ﬁﬂ

1A A A 1 1 ]
NNV IDNUDNINYLUI

8. Mlsnnmydeeenldadiugannmsugly

1Jszne

9. M3 IdsuMseuIuRALIANNS TumsHaEa

2 = A ' ' oA
ATTLYUVYANDNITHIDDNDY NN DLUDY

o o a @ d 1 1 A
10. miﬂmﬂ;magwwmwammmammmum

11. ﬂ”l‘iﬁ‘lﬂﬁ’iﬁﬂ!ﬂﬁWS@@SWH?J?YJHJ@SIJ’ENf‘lTileEIQ

a o Y

UsHngdsennuazfus nn

12. milianudrgaemsdawendusing iy

AUNINNMHUA




173

v [~
ABUT 4. UNVNVDIAINTNIUNMIHANNITZIDL UL

A a D) Y a d v Y a

- MIATIUAY () H¥e () YN () MIFFBUATHT

' v Y a g v Y a

- MINNU () A () AV () MIAFBUASHT
Y

- mslaile () fane () Anaia () NIfaeuazraa

o v o A v Y A L) Y a

- Myt O A () Anaje () MIfmeazfHga
Y

- MInadTIAll () Rane () Anaia () NIfaeuazraa
Y Y

- My i () fane () Anaia () NIfaeuaz

g A ) Y a L) Y a

- MINUING) O g () Anaje O MfmenazfHga

, ) Y a ) Y a

- MU OLial () Anaje () MfmenazfHga

) Y a ) Yy a

- MUY OLial () Anaje () Mfmenazfrga

2

< < v o v Y A ) A
- ﬂlﬂmJu mllalﬂﬂﬁ'lflulﬂm@\?ﬂﬁﬂﬂﬂﬁﬂ 0) ﬁslﬂﬂ O) Ejjﬁiy\i O) ﬂ\iﬂsﬁ'lfllmgﬂﬁﬂ]u\i

9
s q.
- Insiilud

2 Yy a

v
agulalunmsldseluairiGou () dae O dndl O Nedmeuazing

= s A
ABUN 5. MIUNULNYI/NITAAA

A g A g A = A
Lﬁulﬂﬂlﬂﬂ?ﬁﬂll@m@u@gllﬁﬁ]uﬂﬁz‘ﬂﬂﬂﬂlﬂ@u@zkli

] a dm. =1 1 1 Y a 1 a g}/ | Y
() AansananaansziReudenoudliuiEm () dawandaanivualaelidamnse
de ~ Y A o
- ENITRIVAB TAAVLTEN ..o
A A 1 a3 o w A dm) =
- oz lsnmuAanilulymidayigavesmsilgnnszReuiien
O vuaadagiy () Tsniy () MAANNATUMIHAR () aae

o

¥ <
Onmsldi O waawu

oHa

() M5YUAY () RUN

O BU A TUTAOTUO) oo

NuN 1nou
\l
(1s) 1 2 3 4 5 6 7 8 9 10 |12
g = A g = YA A 9 o o <
- A3EREUAITIAUREY AT o U vdareoaaa DAS
< = dm. =1 ~ 3}; 3/
- AUINEINTZROUTOINATIIU 109 oo A5
O N e au O) Tuisns




174

AU 6. MIvATUNNVBYANIHEN

o A

- muldvatiuiindoya (msldasidesnumdadagis msldijenselu)

u

()39 O luan

ABUTN 7. ANNADINIINNIAN

1 = I = v A A o ,dw =
munmmﬂszmﬂmmEJugLimaz‘limawmummnmuazﬂ‘%mmmmﬂizmﬂmmm

=he

H O’ a o g’/
yoveuaMn 1iANo AT Iz lumsapuLUdoUI M AN It luASY



175

NARUIN V.

]
Ay

v o a d
Q]H’J%ﬂﬂl’!g]jﬁﬂﬂ1ﬁu1!ﬁu@ uazmﬁﬁ‘wu‘w



176
Aa v t-'i Yo a d
wmmamm"lmumﬁﬂwuw

@ Katepan, P., Mekhora, T., Mankeb, P. and Sarutayophat, T. “Determinants of productivity
and efficiency of okra production for export in Suphan Buri and Nakhon Pathom
Provinces, Thailand.” World Review of Entrepreneurship, Management and
Sustainable Development, Vol. X, No. Y, xxxx. [SJR Journal]

@ Katepan, P., Mekhora, T., Mankeb, P. and Sarutayophat, T. “Factors affecting okra farm
income in Nakhon Pathom Province, Thailand.” International Journal of
Agricultural Technology. 13(7.2):1991-1998, 2017 [TCI Tier 1 Journal]

3. Katepan, P., Mekhora, T., Mankeb, P. and Sarutayophat, T. “A comparative study of
determinants of efficiency of okra production for export in Thailand.” ARPN Journal

of Agricultural and Biological Science, Vol. X, No. Y, xxxx.  [ISI Journal]

A A Aq 9K =
O fe Feanlylumsverumsanm,

MIUUVTUBINANUNMIBING

1. Katepan, P., Mekhora, T., Mankeb, P. and Sarutayophat, T. “Strengths, weaknesses,
opportunities, and threats (SWOT) analysis for okra production: Case of okra growers
for export in Nakhon Pathom Province, Thailand.” The sixth International
Conference on Integration of Science and Technology for Sustainable
Development 2017 (6th ICIST 2017), in Hotel Supreme and Convention Plaza,

Baguio, Philippines, during November 24-26, 2017.



SJR

Scimago Journal & Country Rank

177

IIT SCIMAGO INSTITUTIONS RANKINGS

Home Journal Rankings Country Rankings

World Review of Entrepreneurship, Management and Sustainable Development

United Kingdom
Inderscience Publishers

Viz Tools

Help

About Us

1-10f1

1-10f1

LLT



World Review of
Entrepreneurship,
Vlanagement and

Sustainable Development

Editor-in-Chief
Fr:_JT LED pi_ll_l [_:li_lr'lij-

S~y

" %Q:‘h k.
- by

M"'mw.indamciance.cﬁmfﬁﬁmad o

for more information and sample articles O

-
-I-
I Tt

X
: : NDERSCIENCE
PUBLILSNERS

i TEELE [ o, C

- Wk TS e N e DO
i ﬁh 2 -

(17 £ 20" Frdwscanis L a0

178



Linking academia, business and industry through research

For Authors

Home

For Librarians  Orders  Inderscience Online  News

Hiora Wiorld Rasiow ot E 5 o

World Review of Entrepreneurship,
Management and Sustainable Development
a This jowrnal also publishes Open Access artides

Editor in Chief

Prof. Leo Paul Dana

IS5M online
1746-0581

IS5M print
1746-0573

G fzzues peryear
Subscription price

morove their decision-making orosess and competitivel
SrovS TREIr QECEI0 aKing Process and ComMPETivel

About this journal Editorial board Submitting articles

Topics covered include

- Arcounting. finance, banking, tauation: margers & acquisitions

= Buginess/organizational comrmunication, IT in ghobal business, MIS, e-commerce
= Buginzzz education/teaching, sthics. valuez. social rezponzibiliny

= Buginzss lzw. lzgal environment of business development

= Busingss procass [re-lenginesring management

- Corporate gowemnance and strategy. MMNCs, SMEz and entreprenzurship
= Cross-cultural management/markating, cross-disciplinary business areas
= Enwironmentzl challenges, agribusinezs/marketing/zconamics

= FO. international trade. exporting. marksting

= Economics, fres trade, trads agreements, informal szctor

= Haospitality management,industry, travel, transportation, towrism

= Industrizl enginesring/management. supply chain/logiztics management
= International business/management. business in tranzition 2conomies

= Management/organizational theory, dedision sdances

= Operations/production/performance,/quality project managemeant

ore on this joumal..

Browse issues WREMSD is indexed in:

Vol 14 = Scopus (Elsevier)
» Araderric OneFis [Galz)
Viol. 13 -
= Business Economics and Theory Collection {Gale)
Val. 12 = CAB Abstracts - Agriculture and Intemationsl Development

Legin = Help

Sign up for new izue alerts

Subscribe/buy artich

View sample izspe
Latest izsue contents as RSS fead 3o
Forthcoming articles

Journal information in easy print format (PDF)

Publishing with Inderzdence:
ethical guidslines (FDF)

View all calls for papers
Recormmend to a librarian (PDF)

Feadback to Editor
Find relzted journalz

Keep up-to-date
& CurBlog

Q Follow us on Twitter
B Visit us on Facebook
@

Join us on Google+

Qur Mewslemer (zubscribe for frze)

uy

R35 Feeds

% hew izsus alers

179

Siternap



DERSCIENCE
UBLISHERS

W N SCIaTIOS COM

CERTIFICATE OF ACCEPTANCE

REF: DETERMINANTS OF PRODUCTIVITY AND EFFICIENCY
OF OKRA PRODUCTTION FOR EXPORT IN SUPHAN BURI AND
NAKHON PATHOM FROVINCES, THAILAND

Agnthors:
Pimodwan Kntepon
Tharnrong Mekhora
Parwyn Munkeb
Teermwar Sarvrayopdur
{King Monghur's nstinune of Technology Ladkrabang, Thailand)

This is to certify that the above-mentioned submitted

article has been refereed and accepted for publication in the
Waorld Review of Entrepreneurship,

Management and Sustainable Development

wvew, innderachence. comm wreinsd

180



World Review of Entrepreneurship, Management and Sustainable Development, Vol. X, No. Y, xxxx.

181

Determinants of Productivity and Efficiency of Okra

Production for Export in Suphan Buri and Nakhon Pathom

Provinces, Thailand

Pimolwan Katepan*
Thamrong Mekhora
Panya Mankeb and

Teerawat Sarutayophat

Faculty of Agricultural Technology,

King Mongkut's Institute of Technology Ladkrabang,
Bangkok 10520 Thailand

E-mail: aon400480@gmail.com

E-mail: thammekhora@gmail.com

E-mail: panmankeb@gmail.com

E-mail: teerawat.sa@kmitl.ac.th

*Corresponding author

Abstract: Agriculture is the prime source of economic activities, especially in Asia. In the
okra export market channels, Japan was a major importer, yet suspended all importation of
okra from Thailand, according to the promulgation of the Positive List System. This study
aimed to 1) estimate one particular type of productive efficiency, viz. technical efficiency, in
okra production in Thailand’s Suphan Buri and Nakhon Pathom Provinces, by using a Cobb-
Douglas production function for single okra output and multiple inputs. The analysis applied
the Stochastic Production Frontier, and 2) investigate the determinants of production efficiency
by using Tobit Regression. Based on data collected from 222 okra farming households in two
provinces, who contracted with private companies to produce okra for export. The results
revealed that the average technical efficiency of okra production among the samples in Suphan
Buri and Nakhon Pathom Provinces was 81.45%. Furthermore, the results showed that okra
growers’ gender, age, formal years of schooling, number of family members engaged in okra
production, and hired labour had positive relationships with efficiency scores. While years of
experience in okra production had a negative effect.

Keywords: Okra production, Positive List System, Stochastic Frontier Analysis, Suphan Buri
Province, Tobit Regression, Thailand.
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1 Introduction

Many vegetable export products have been in the limelight due to highly volatile or
declining long-term trends in the prices. To succeed in the export vegetable market, a
country must have important assets that provide an initial comparative advantage
(Ndiame and Steven, 2005).

Asia is a relatively important vegetable trader. Because Asia is a vast, diverse
continent in land, labour, climate and economic development, it tends to have a
different set of participants as major importers or exporters (Huang, 2010). In 2016,
20 percent of Jollibee Foods Corporation’s (JFC) vegetable requirements were
sourced directly from farmer groups, which improved the diversity and security of
JFC’s agricultural supply chain (CSR Asia, 2017). JFC is the largest food service
company in the Philippines.

In 1977, Thailand enacted the Investment Promotion Act, which granted
preferential status to enterprises engaged in a variety of designated activities,
including agriculture, mining, and related industries. Unofficial economic activities
performed an important role in the most developing countries’ economies. The value
of housework as well as agriculture for personal consumption are examples of this
and represent an extremely important part of the survival strategy for the poor,
especially in rural areas (Dana, 2014), Thailand is potential markets as identified by
the VIEN (Australian Vegetable Industry Development Group; AVIDG, 2007).
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1.1 Okra production in the world

Okra (4belmoschus esculentus L. Moench) is believed to have originated from Africa
and is being grown in most sub-tropical and tropical regions of the world (CBI Market
Intelligence, 2016). India, Nigeria, Sudan, Pakistan, Cameroon, Iraq, etc. are major
okra growing countries in the world (The Agricultural and Processed Food products
Export Development Authority; APEDA, 2011).

1.2 Export okra production in Thailand

Okra or Ladies Finger is one of the export vegetables, which has been cultivated in
Thailand for more than a decade, provides fibre, vitamins, and minerals can improve
digestion, promote heart health, lower blood pressure, and protect against cancer.
Nearly 98 percent of fresh pods were exported to Japan in 2002. It is mostly planted
in Central Thailand, especially in Suphan Buri and Nakhon Pathom Provinces
(Department of Agricultural Extension; DoAE, 2002). The cash crop takes only 90
days for one crop season, and can be harvested daily for 2 to 2 2 months. (FAO
Vegetable IPM, 2004).

Suphan Buri and Nakhon Pathom Provinces are located north of Bangkok, in
Central Thailand, which are the most productive area of okra production for export
(DoAE, 2002).

Thailand faced export problem when Japan suspended the importation of all
okra, according the promulgation of the Positive List System in May, 2006, which is
the Japan’s system for checking agricultural chemical residues in food, including
pesticides, feed additives, and veterinary drugs (The Japan Food Chemical Research
Foundation, 2006). A decade since its implementation, the situation of okra exports to
Japan has improved in both quantity and value.

The purposes of this study were to estimate one particular type of productive
efficiency, viz. technical efficiency, in okra production in Suphan Buri and Nakhon
Pathom Provinces, and to investigate the determinants of its efficiency. Technical
efficiency is defined as the ability to produce a given level of output with a minimum
quantity of inputs under a given technology. Estimates of the extent of inefficiency
also help in deciding whether to improve efficiency or to develop new technologies to
raise productivity (Baree et al., 2011).

In this study, the stochastic frontier production function was used to measure
technical efficiency on the basis of original farm level survey data collected from okra
farming households in Suphan Buri and Nakhon Pathom Provinces.

2 Data and Methods
2.1 Study area

The following districts were chosen as the study area. Sa Phang Lan, Si Samran, and
Nong Bo Districts of Suphan Buri Province. Mueang Nakhon Pathom and
Kamphaeng Saen Districts of Nakhon Pathom Province. They were identified as the
most productive provinces on export okra production in the north of Bangkok (Figure
1). A total of 500 households were cultivating okra commercially and registered with
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the Department of Agricultural Extension in Suphan Buri and Nakhon Pathom
Provinces (DoAE, 2016).

Figurel. Location of Suphan Buri (1) and Nakhon Pathom (2) Provinces

2.2 Method
2.2.1 Data collection

Data were collected through a field survey in May 2017 mainly by face-to-face
interviews with the export okra growers in 5 sub-districts of Suphan Buri and Nakhon
Pathom Provinces, using a semi-structured questionnaire adapted from a baseline
survey export okra production in Thailand conducted by the FAO Vegetable IPM.
The sample size was determined by Yamane (Yamane, 1967).

The required sample size at 95% confidence level with a degree of variability of
5% was used to obtain a sample size, which represents a true population. The
population was 500 registered export okra growers in 2017, according to DoAE in
Bangkok, Thailand (DoAE, 2016) for January-December, 2016. The 222 sample
households were selected randomly by referred a list of the okra growers in the okra
trading centre of each province. The grower sampling pattern followed a simplified
pattern based on probability-proportional- to-size.

Finally, an estimated sample in Suphan Buri and Nakhon Pathom Provinces,
based on the intensity of okra production was 155 households in Suphan Buri
Province, and 67 households in Nakhon Pathom Province.
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2.2.2 Data analysis

Descriptive statistics, including frequency, percentage, and means were applied to
examine the production data and socioeconomic characteristics of the export okra
growers. The stochastic frontier production function was used to estimate resource use
efficiency in okra production. Tobit model was employed to analyse the micro-level
determinants of technical efficiency of okra farming households in Suphan Buri and
Nakhon Pathom Provinces.

2.2.3 Estimating the efficiency score of okra growers for export

Estimating the efficiency scores of the okra growers, technical efficiency (TE) is
defined as the capacity by using few inputs as possible to produce output at a
maximum level of technology (Bravo-Ureta and Pinheiro, 1997), which researcher
should measure TE to estimate quality of production.

The land area of okra production in rai (1 rai = 0.16 ha) was used to standardise
the inputs in terms of the quantities per rai.

The econometric specification in this study follows the Cobb-Douglas function
form. For the okra farmers in the study area, the specification is given in equation 1 as
follows:

InY =bo + b1InXj; + b2InXs; + b3InXs; + balnXyi + bsInXs; + (Vi - Ui) (1)

Where:

Y = Okra yield (kg/rai)

Xii = The total land area in okra production (rai)

X2i  =The total amount of seed (kg/rai)

Xii = The total amount of labour in okra production (hour/rai)
Xs4i = The total amount of chemical fertiliser (kg/rai)

Xsi = The total cost of harvesting and processing (THB/rai)
Vi = Random errors caused by uncontrollable factors

Ui = Randomness inefficiency

2.2.4 Determinants of efficiency among the samples of okra growers

Tobit Model was employed to analyse the micro-level determinants of technical
efficiency of okra farming households in Suphan Buri and Nakhon Pathom Provinces.
This approach has been used widely in efficiency literature (Nyagaka et al.,
2010). The choice of variables was intuitive, although they have been found to have
an effect on the level of efficiency among smallholder farmers.
Therefore, Tobit regression coefficients are presented as the following equation:

Yi = Po +Pixi ...+ Prxk + &i (2)

Where:
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Yi = Dependant variable

Xii, X2i, Xki = Independent variable 1 to k

Bo + B1 + B2..., Pk = Unrecognised regression coefficient
Ei = Random error

1 =1,n
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This study has mainly focused on 6 managerial and structural characteristic
factors, according to the literature as presented in table 1: gender of okra grower, age
of okra grower, formal years of schooling of okra grower, years of experience in okra
production, number of family members engaged in okra production, and hiring of
labour, which were included in equation 2. These measurements can have either

positive or negative effects on production efficiency.

Table 1 Characteristics of okra growers (total n=222)

Variable labels Characteristic Frequency %  Mean Std.
Gender Male 105 4730 047 0.50
81))ummy. Male = 1, Female = Female 117 5270
Age of okra grower (years) <29 9 4.05
30-39 51 2297 46.45 10.65
40-49 71 31.98
50-59 61 27.48
>60 30 13.51
Formal years of schooling <6 2 0.90
(years) 6 102 4595 8.78 2.96
9 29 13.06
12 85 38.29
>12 4 1.80
Years of experience in okra 1-5 140 63.06
production (years) 6-10 42 1892 578 5.11
11-15 29 13.06
>15 11 4.95
Number of family members
engaged in okra production <3 184 82.88
(person)
3 29 13.06 2.04 0.69
Hired labour (Dummy: Yes = >3 9 4.05 0.49
1, No=0) Yes 86 38.74 0.39 '
No 136 61.26

Source: Computed from field survey data, 2017
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3 Result & Discussion
3.1 Characteristics of okra growers

The results of the respondents’ characteristics are presented in Table 1. Female made
up 52.70% of the sample okra growers. The crop takes only 90 days from planting to
harvesting, thus female can handle on planting and harvesting.

The mean age of respondents was 46.45 years. 31.98% were between 40 to 49
years, and 13.51% were older than 60 years. Contrary to the findings of (Idowu,
1989), who indicated an ageing farming population.

Formal years of schooling of okra growers, this study found that 45.95% of the
respondents had 6-years of formal schooling, while 38.29% had 12-year schooling.
Thus, over 60% of the respondents had one form of formal education, similar with
UMOH (2006).

Experience in okra production, the mean years of experience in okra production
of respondents was 5.78 years, of which 63.06% had 1 to 5 years.

The number of family members of respondents ranged from 1 to 4 persons. The
mean of family member was 2.04.

3.2 Efficiency score estimators

Table 2 shows the descriptive statistics of five capital forms: the total of okra land
area, the total amount of seed, the total amount of labour, the total amount of chemical
fertiliser, and the total cost of harvesting and processing, all accumulation, are
considered to be the technical efficiency of okra production.

Table 2 Descriptive statistics of variables of technical efficiency variable on okra
production for export

Variable labels Mean Minimum Maximum Std.
Total output (kg. /rai) 2,878.65 1,300.00 4,500.00  737.64
The total of okra land area (rai) 1.30 0.25 8.00 0.74
The total amount of seed (kg. /rai) 0.59 0.50 1.00 0.19

The total amount of labour
(hour/rai)
The total amount of chemical
fertiliser (kg. /rai)
The total cost of harvesting and
processing (THB. /rai)

Source: Computed from field survey data, 2017

Note: 1Rai=0.16 ha
1 USS = 34.23 THB (as of the survey period May 19, 2016)

13.54 7.71 18.16 1.90
79.73 30.00 90.00 16.64

2,703.87 1,230.00 3,830.00 1,005.12

Predicted okra grower-specific efficiency scores in Suphan Buri and Nakhon Pathom
Provinces are summarised in Table 3. The scores were predicted after estimating the
stochastic frontier production function. The finding showed that the mean efficiency
score among all sample growers was 81.45%. The maximum efficiency score was
93.83 %, while the minimum efficiency score was 48.13 %.
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The finding also revealed that 69.82% of the 222 okra growers in Suphan Buri
and Nakhon Pathom Provinces had efficiency score above 80%, thus the average
technical inefficiency of okra production was 19%.

Table 3. Distribution of technical efficiency of okra production in Suphan Buri and
Nakhon Pathom Provinces

Efficiency level Frequency %
<0.60 15 6.76
0.61-0.70 14 6.31
0.71-0.80 38 17.12
0.81-0.90 122 54.95
>0.91 33 14.86
Total 222 100.00
Mean efficiency (%) 0.8145

Minimum (%) 0.4813

Maximum (%) 0.9383

Source: Computed from field survey data, 2017

The parametres and related statistical test results obtained from the stochastic frontier
analysis are presented in Table 4 by using the Maximum Likelihood Estimate (MLE).
Almost all variables had a positive effect on okra production, which means these
variables will increase output. Only, the total amount of labour (B3), and the amount
of the total cost of harvesting and processing (fs) had a negative effect, which means
these variables will decrease output. The total amount of labour (B3) had a significant
negative influence (p < 0.10) on determining the efficiency of okra production for
export.

Table 4 Maximum Likelihood Estimates of frontier production

Production factor Parametres Coefficients St::r(:;rd t- statistics
Constant term Bo 7.4293%** 0.4966 14.9603
Total of okra land area B1 0.0292 0.0378 0.7704
The total amount of seed B2 0.0294 0.0637 0.4611
The total amount of labour B3 -0.1219* 0.0773 -1.5762
Thq tptal amount of chemical Ba 0.0275 0.1155 0.2379
fertiliser

The total cqst of harvesting Bs 0.0312 0.0417 10,7482
and processing

Diagnostic statistics

Total variance 52 0.2610 0.3027 0.8621
Variance ratio Y 0.8742%* 0.1374 6.3648
Log likelihood function -15.5706

LR test of the one-sided error 7.8776

* significance at level 0.1, *** significance at level 0.01 respectively
Source: Computed from field survey data, 2017
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The estimated sigma square (8%) was 0.2610 (t value 0.8621). The value of &°
indicated the suitability of fit and correctness of the specified assumption of the
composite error term distribution (Okoye et al., 2007).

The value of gamma (y) was 0.8742 (t value 6.3648) shown that there was 80
percent variation in the production due to differences in efficiency, which was
significant at the 1% level of probability.

Total of okra land area (1), measured in rai. The coefficient of the total of okra
land area in okra production had a positive sign. The production elasticity of output
with respect to the total of okra land area in okra production was 0.0292. By
increasing the amount of okra land area in okra production per household per crop by
100%, the output level will increase by a margin of 2.92%. Due to land being the
main factor of production needed. This result is similar to Bhattacharyya and Mandal
(2016), who indicated that land holdings were likely to improve efficiency in
cultivation. It has also been suggested (Iwala et al., 2006) that increasing farm sizes
could improve productivity of the factors.

The total amount of seed (ff2), measured in kilogramme/rai. The coefficient of
the total amount of seed in okra production had a positive sign. The production
elasticity of output with respect to the total amount of seed in okra production was
0.0294. By increasing the amount of seed in okra production per household per crop
by 100%, the output level will increase by a margin of 2.94%. This result is similar
with Songsrirote and Singhapreecha (2007), who indicated that seed is a very
important factor in production.

The total amount of labour (fi3), measured in hour/rai. The coefficient of the
total amount of labour in okra production had a negative sign. The production
elasticity of output with respect to the total amount of labour in okra production was
0.1219, which is significant at the 10% level of probability. By increasing the amount
of labour in okra production per household per crop by 100%, the output level will
decrease by a margin of 12.19%. This result is similar to Iwala et al. (2006), who
indicated that the elasticity of labour was negative decreasing function to the factor
indicating overuse of utilisation. Nevertheless, UMOH (2006) showed the importance
of labour in farming.

The total amount of chemical fertiliser (f4), measured in kilogramme/rai. The
coefficient of the total amount of chemical fertiliser in okra production had a positive
sign. The production elasticity of output with respect to the total amount of chemical
fertiliser in okra production was 0.0275. By increasing the amount of chemical
fertiliser in okra production per household per crop by 100%, the output level will
increase by a margin of 2.75%. This result is similar to UMOH (2006); Khai et al.
(2008), who indicated that increased use of chemical fertiliser would increase
productivity and profitability.

The total cost of harvesting and processing (f5), measured in THB./rai. The
coefficient of the total cost of harvesting and processing in okra production had a
negative sign. The production elasticity of output with respect to the total cost of
harvesting and processing in okra production was 0.0312. By increasing the total cost
of harvesting and processing in okra production per household per crop by 100%, the
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output level will decrease by a margin of 3.12%. This result is contrary to Iwala et al.
(2006), who indicated that the total cost of harvesting and processing were correlated
positively with technical efficiency.

3.3 Factors affecting technical efficiency

Prior to Tobit regression, shows relationship of selected socioeconomic characteristics
against okra growers’ efficiency scores.

The results revealed that okra growers’ gender, okra growers’ age, formal years
of schooling, number of family members engaged in okra production, and hiring
labour had a positive impact on efficiency score. While years of experience in okra
production had a negative effect. Only two of the selected variables contributed
significantly to the efficiency score: okra growers’ age and formal years of schooling,
as shown in Table 5.

Table 5 Factors affecting the technical efficiency of okra production for export

Economic Efficiency Coefficient  t-value P>[t|
Gender (male = 1, female = 0) 0.0128 0.8580 0.3909
Age of okra grower (years) 0.1846***  17.1010 0.0000
Formal years of schooling (years) 0.0454** 2.5041 0.0123
Years of experience in okra production

-0.0048 -0.5945 0.5521
(years)

Number of fa}mily members engaged in 0.0065 0.3099 0.7566
okra production (person)
Hired labour (yes = 1, no = 0) 0.0247 1.6017 0.1092
Log likelihood 18.9298
Dependent variable = Technical efficiency score
** significance at level 0.05, *** significance at level 0.01 respectively
Source: Computed from field survey data, 2017

Gender showed a positive effect on the efficiency scores as hypothesised. The result
indicates that an increase in male okra growers will increase the efficiency of okra
production by 1.28%. This result confirmed the finding of Anyiro et al. (2013), who
reported that males perform certain agricultural task with greater skill than females.

Age of okra grower showed a positive effect on efficiency scores as
hypothesised and it was significant at the 1 % level of probability. The result indicates
that an increase in the okra growers’ age will increase the efficiency of okra
production by 18.46%. This result is similar to Kalirajan and Shand (1985), who
showed age to be positively related to labour-use efficiency.

Formal years of schooling showed a positive effect on efficiency scores as
hypothesised, and it was significant at the 5 % level of probability. The result
indicates that an increase of formal years of schooling of the okra grower will increase
the efficiency of okra production by 4.54%. This result was contrary to Bravo-Ureta
et al. (1997); Anyiro et al. (2013), who found a negative relationship between
education and economic efficiency

Years of experience in okra production showed a negative effect on efficiency
scores. The result indicates that an increase of years of experience in okra production
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will decrease the efficiency of okra production by 0.48%. Because 63% of the okra
growers in the study area had 1-5 years’ experience in okra production, means the
okra grower had no need for more experience in okra production. This result was
contrary to Bhatt and Bhat (2014), who mentioned that farmers with more years of
experience were technically efficient because of learning-by-doing.

Number of family members engaged in okra production showed a positive
effect on efficiency scores as hypothesised. The result indicates that an increase of the
number of family members engaged in okra production will increase the efficiency of
okra production by 0.65%. This result confirmed the finding of Mubmik and Flinn
(1998), who found that larger households may utilise family labour and reduce cost
incurred in hiring labour.

Hired labour showed a positive effect on efficiency scores as hypothesised. The
result indicates that an increase of hiring labour in okra production will increase the
efficiency of okra production by 2.47%. This result confirmed the finding of
Fakkhong et al. (2018), who revealed that hired labour in farming is important for rice
farming, particularly in peri-urban areas.

4 Conclusion and recommendations

This case study in Thailand’s Suphan Buri and Nakhon Pathom Provinces has
provided information on how to estimate the efficiency of the okra production for
export.

The main objectives of this study were to estimate the production efficiency
levels, and determine the factors that affect to technical efficiency of okra production.
It was established that the mean efficiency among the okra growers in the study area
was 81.45% indicating that the okra growers are overall highly efficient, but they still
have room to increase their efficiency to the optimum (100%).

The result of Tobit regression model estimation revealed that the ‘age of okra
grower’ had positive and significant relation at the 1 % level on the technical
efficiency scores, and ‘formal years of schooling of okra growers’ also had positive
and significant relation at the 5 % level on the technical efficiency scores.

In order to enhance the efficiency of okra production for export, this study
recommended to increase ‘male okra growers’, ‘total of okra land area’, ‘total amount
of seed’, and ‘total amount of chemical fertiliser’ in export okra production.
Additionally, transfer knowledge to okra growers must be consistent with their
wisdom. This is similar to Cecchini et al. (2016), who articulated that it is important
to train a worker, according to an ergonomic approach, in order to reduce inefficiency
production. In addition, Marino et al. (2010), who indicated that training programmes
should enhance the experiences of the worker and develop their individual decision-
making skills.

Future studies might consider different variables and find different factors that
determine the technical efficiency.
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The study has been conducted to identify the factors influencing okra farm income by using multiple
regression analysis in Nakhon Pathom Province, Thailand, consisting of 738 Rai with 140 okra
growers’ members. Data were collected from survey by using a semi-structured questionnaire with a
sample of 58 okra growers had been taken randomly. The descriptive statistics and multiple regression
analysis were employed to analyse the data. The estimated results of the regression models revealed
that number of schooling year had a significant negative effect on okra farm income with the adjusted
R? was 51.80.

Keywords: Okra, okra growers’ income, regression model.
Introduction

Okra has been one of the important export vegetables cultivated in Thailand
since more than ten years ago, especially in the central region of Thailand. Almost all
okra farmers in Thailand are contract farmers for the export companies which the
export companies largely provide inputs (especially seed) and buy back the fresh
produce from farmers (FAO Vegetable IPM 2004), which is nearly 98 percent of
fresh pod was exported to Japan.

According to the problem of the positive list which is the main clause affected
to okra export quantity and value in 2007. Due to the chemical residues in okra higher
than Japan's standard. Therefore, the objectives of this study are 1) to investigate the
socio-ecnomic characteristics okra growers who are the members of okra farming
network for export, and 2) identify factors influencing okra farm income in Nakhon
Pathom Province, Thailand.

*Corresponding author: Pimolwan Katepan; E-mail: aon400480@gmail.com
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Literature Review

Regression analysis is a related technique to assess the relationship between an
outcome variable and one or more risk factors or confounding variables which the
dependent variable is denoted "y" and the independent variables are denoted by "x".

Regression analysis is widely used for prediction and forecasting, where its use
has substantial overlap with the field of machine learning. Regression analysis is also
used to understand which among the independent variables are related to the
dependent variable, and to explore the forms of these relationships. In restricted
circumstances, regression analysis can be used to infer causal relationships between
the independent and dependent variables. However, this can lead to illusions or false
relationships, so caution is advisable (Armstrong, 2012) for example, correlation does
not imply causation.

A review of previous research found that several studies have used regression
analysis to determine famers’ income such as Bassa er. al. (2017) used regression
analysis to determine factors affecting level of income earned from improved potato
farming in Damot Sore Woreda, Wolaita and Southern Ethiopia. Karmini (2017) used
regression analysis to determine factors affecting paddy farm income in East
Kalimantan Province, Indonesia. Ibekwe (2010) used regression analysis for defining
determinants of income among farm households in Orlu Agricultural Zone of Imo
State, Nigeria and Sultan (2004) used regression analysis to analyze factors affecting
gross income of small farmers in district Jhang-Pakistan.

Materials and methods

1. The study area

Mueang Nakhon Pathom and Kamphaeng Saen District of Nakhon Pathom
Province, which is one province of the Central Thailand located at the north of

Bangkok, Thailand (Fig.1).
§ —~ %
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Fig.1 Map of Nakhon Pathom Province, Thailand
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2. Data collection procedure

The population of okra growers in Nakhon Pathom Province, Thailand are 140
okra households by referred the data from DOAE (Dept. of Agricultural Extension) in
Bangkok, Thailand (DOAE, 2016) for January-December, 2016; a sample of 58 okra
households were selected randomly by referred a list of farmers in the okra sell center
by using probability proportionality size following a simplified formula provided by
Yamane (Yamane, 1967).

Accordingly, the required sample size at 90% confidence level with degree of
variability of 10% will be used to obtain a sample size required which represents a
true population as follow:

n = N (D)

1 +N ()
Where; n is Sample size, N is Population size and e is Allowable error (e = 0.10).

Finally, an estimated of n as follows equation (1) based on the intensity of okra
production in Nakhon Pathom Province is equal 58.

Primary data was collected by using a semi-structured questionnaire adapted
from a baseline survey Export Okra Production in Thailand conducted by the FAO
Vegetable IPM. (2004)

3. Method of data analysis

The study was based on primary data and was confined to Nakhon Pathom
Province. The land area of okra production in rai (1,600 square meters) was used to
standardize of the inputs in terms of the quantities per rai.

For estimating the impact of various factors on okra farm income, regression
analysis was carried out. Various inputs and agricultural practices were considered as
independent variables and the okra farm income as dependent variable.

For studying the relationship between okra farm income and the independent
variables, following the multiple regression equation was used and presented below to
identify factors affecting okra farm income in Nakhon Pathom Province, Thailand.

Yi = Bo+ BiXi + PoXo + B3X3 + BuXy + BsXs5 + BeXs + B7X7

+ PsXs 3)
Where:
Y = Sum total income of each okra growers in Nakhon Pathom (THB/Rai)
po = Intercept

p1-Ps= Regression coefficients of the respective input variables
X: = Gender of respondent (Male = 1, Female = 0)

X> = Age of respondent (Years)

X; = No. of schooling year (Years)

X+ = Family members (Person/household)

X5 = Experience in okra production (Year)
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Xs = Sum total of okra operating hour (Hour/Rai)

X7 = Sum total of raw materials cost (seed, fertilizer, chemical and fuel
oil) (THB. /Rai)

Xs = Sum total of labour cost consist land cultivation cost (THB. /Rai)

Results

Socio-economic characteristics of okra growers

The socio-economic characteristics of okra growers in the study area consist
gender, age, years of schooling, amount of family member, and experience in okra
production were analyzed by using descriptive statistics which the result is presented
in Table 1.

Table 1. Socio-economic Characteristics of okra growers in Nakhon Pathom Province

Characteristics % Mean Minimum Maximum

Gender

Male 51.72 n.a. n.a. n.a.

Female 48.28 n.a. n.a. n.a.
100.00% 0 0 0

Age (Year)

30-39 20.69% n.a. n.a. n.a.

40 - 49 37.93% n.a. n.a. n.a.

50 -59 27.59% n.a. n.a. n.a.

> 60 13.79% n.a. n.a. n.a.
100.00% 0 0 0

No. of schooling year (Year)

<1 3.45% n.a. n.a. n.a.

1-6 60.34% n.a. n.a. n.a.

7-9 12.07% n.a. n.a. n.a.

10-12 24.14% n.a. n.a. n.a.
100.00% 0 0 0

Experience in okra production

(Year)

1-5 74.14% n.a. n.a. n.a.

6-10 12.07% n.a. n.a. n.a.

11-15 10.34% n.a. n.a. n.a.

> 15 3.45% n.a. n.a. n.a.

Family members

(Person/household) n.a. 3.59 2 7

Sum total of okra operating hour

(Hour/Rai) n.a. 13.77 10.71 18.16

/S}{‘;B total of okra product (KG. na.  2,691.98 130000  4,500.00

Sum total of material cost

(THB. /Rai) 4,139.05 3,780.00 4,205.00

/S}{‘;; total of labour cost (THB. na. 209897 123000  3,830.00

Total income of each okra

household (THB. /Rai) n.a. 60,125.95  24,300.00  103,200.00
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From gender perspective, about 51.72% were found to be male for okra
production in Nakhon Pathom Province while 48.28% were found to be female.

On age classification, 37.93% were found to be within the age bracket of 40 —
49 years. While 13.79% of the respondents is older than 60 years. Contrary to
findings of past studies which reported the farming population to be ageing (Idowu,
1989), the present study shows a young farming population.

Number of schooling years of okra growers, from this study reveals that 60.34%
of the respondents have 6-year schooling while about 24.14% are okra grower who
have 12-year schooling. Thus, over than 60% of the respondents have had one form of
formal education. Evidence indicates that the okra growers in Nakhon Pathom
Province is an educated one similarly with Gabriel ez. al. (2006).

On experience in okra production, 74.14% were revealed to be the respondents
have 1-5 years experience in okra production while 3.45% were revealed to be
respondents have more than 15 years experience in okra production.

The total income of each okra grower household as revealed in the Table 1, an
average income is 60,125.95 THB/Rai. While the minimum income and maximum
income is 24,300.00 THB/Rai/Crop and 103,200.00 THB/Rai respectively. It is clear
that okra production in Nakhon Pathom Province is highly profitable to sustain an
average farm income.

Estimation of factors affecting okra farm income in Nakhon Pathom Province.

In table 2, the coefficient of determination (R?) was 51.80 which states that
given independent variables; explain 51.80 percent variation in the okra farm income.
The Durbin Watson statistics (1.743) was also normal showing absence of
autocorrelation in the data series.

Table 2. Enter Regression Analysis Results of Factors Affecting! on the Okra Farm
Income in Nakhon Pathom Province, Thailand.

. Std. P-

Variables B Error Beta t Value
(Constant) 2,670.461 6,118.703 1.290  0.203
Gender -1,836.615 5,528.673 0.046 0332 0.741
Age 156.333 338397  0.072 0462  0.646

. _ - - ksk

No. of schooling year 3,539.951 1,249.323 0515 2833 0.007
Family members 965.900 2,134.923  0.064 0.452  0.653
Experience in okra production 65.610 621.730  0.017 0.106 0916
Sum total of okra operating hour -1,255.712 1,712.455 0111 0733 0.467
Sum total of material cost 1.163 3.512 0.047 0.331 0.742
Sum total of labour cost -17.159 25.299 0132 0678 0.501
Multiple R? = 0.642 F  =5954
Adjusted R*=0.518 Durbin — Watson = 1.743

Note: ' ** p <0.01
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Table 2 shows that only 1 out of 8 independent variables in the regression
equation were significant. That is number of schooling year (t = -2.833) which the
coefficient was significant at 1% level. The results indicate that an increase in amount
of years of schooling by a unit decreased the output level by 3,539.95%, which is
contrary with Mabe et. al. (2010) indicated that educational level had a significant
positive effect on farm income.

Base on all details above, the final equation of multiple regression for
determining okra farm income in Nakhon Pathom Province will be:

Yi =2,670.461 - 1,836.615X; + 156.333X> - 3,539.951.X;5 + 965.900.X/

(1.290)  (-0.332) (0.462) (-2.833%%)  (0.452)
+65.610X5 - 1,255.712X;5 + 1.163X7 - 17.159Xs
(0.106)  (-0.733) (0.331) (-0.678)

Conclusion

The regression analysis result was used to identify the determinant factors of
okra farm income. The farm income regression result showed that independent
variable such as number of schooling year was statistically signifcant variable that
afected the okra farm income, which this parameter is known to affect their
production activities according to Bembrigde (1988) stated that education is a basic
human need, essential for meeting other basic needs and acceleration of overall
development through training skilled workers and enable farmers to make fruitful use
of existing resources which is similarly with the findings of the present study.

Moreover, this study found that okra growers in Nakhon Pathom Province
should be encouraged themselves to increase their experience and decrease sum total
of okra operating hour and Sum total of labour cost in okra production for increasing
their income.
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