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Abstract

Thai government launched a Large Agricultural Plot Scheme (LAPS) in 2015 in order
to enhance the production efficiency and develop an agricultural promotion procedure for small farmers.
This research investigated Technical Efficiency (TE) of oil palm production between member and non-
member farmers of the Large Agricultural Plot Scheme (LAPS) in Thailand.

The objectives of this research were to 1) study social status of oil palm farmers, 2) compare
costs and returns on oil palm production, 3) compare the TE of oil palm production, and 4) study
factors influencing the TE of oil palm production between member and non-member farmers under
the LAPS in Bang Saphan Noi district, Prachuap Khiri Khan Province. The reason that Bang Saphan Noi
district was chosen as the study areca because this area is the largest area of oil palm plantation, and
farmers in this area has participated in the project since 2016. The production efficiency of member
farmers has been analysed by applying mixed methods in order to improve management. The data were
collected from January to June 2017 from 57 LAPS member farmers and 63 non-LAPS member farmers
by using a purposive sampling method. The data were gathered by using interviews and focus group
discussions. Frequency, percentage, mean, standard deviation, and t-test were employed to analyze
quantitative data. For cost benefit analysis, Chi-square was used to compare costs and returns between
the two groups. In addition, Cobb-Douglas Production function was carried out to analyze production
efficiency, and Tobit Regression was exploited to investigate the factors influencing the production
efficiency.

Regardingthe comparison of mean differences between LAPS members and non-LAPS
members, the results revealed statistically significant differences at the 0.01 level in five aspects.
The number of years of experience in oil palm plantations and oil palm tree ages were statistically and

significantly different at the 0.05 level. The majority of LAPS member’s farmers (78.9%) and non-LAPS
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member’s farmers (74.6%) had 10 — 20 years and 20 years of experience in oil palm plantations,
respectively, and the difference was statistically significant at the 0.05 level. In contrast, gender, age, and
education of household heads did not present statistically significant difference. The findings also
exposed that the oil palm age range of LAPS (84.2%) and non-LAPS (77.8%) member farmers
was 10 - 20 years old which was statistically significant at the 0.05 level.

In regard to the production costs, the total production cost of LAPS’s member farmers was
4,028 Thai Baht (THB) per Rai, including 1) the fixed cost at S00 THB per Rai; 2) the variable cost at
3,528.48 THB per Rai; and 3) the return over cash cost at 22,716.78 THB per Rai. Meanwhile, the total
production cost of non-LAPS’s member farmers was 3,304.77 THB per rai, comprising of 1) the
fixed cost at 500 THB per Rai: 2) the variable cost at 2,805.17 THB per Rai; and 3) the retum over cash
cost at 18,152.01 THB per Rai. The oil palm production cost of member and that of non-member farmers
under the LAPS were different in the cost of planting materials namely organic fertilizer with statistical
significance at the .05 level (P-value = .047). whereas the others costs were not statistically different.
Regarding production retumns, the product prices were different with statistical significance at the .05 level
(P-value = .000).

For Technical Efficiency (TE), the TE of oil palm production of LAPS member farmers was
ranked 12%-99%, whereas that of non-LAPS member farmers was ranked 14%-99%. The TE mean of
LAPS member farmers was 0.63, while that of non-LAPS member farmers was just 0.52.

In terms of factors influencing the TE of oil palm production, the number of years of
experience in oil palm plantations and age were crucial factors that contributed to the TE of both LAPS
member farmers and non-LAPS member farmers. The TE mean of LAPS member farmers was higher than
that of non-LAPS member farmers. Also, knowledge and experience sharing between old and young
generations who have a passion for working in oil palm production should be concern.

The study indicated that the TE mean of LAPS member farmers (TE = 0.63) was higher than
that of non-LAPS member farmers (TE = 0.52). LAPS members obtained technical assistance from formal
institutions on farming practices from government staff working as a project manager of the LAPS and
leamt how to improve the soil in order to increase their oil palm productivity, reduce production costs,
increase productivity, and improve the quality of the product. Concerning this study, the years of
experience and age of farmers are important factors to TE. Consequently, policy makers should include
knowledge and experience sharing between old and young generations who are interested in working in

oil palm production.

Keywords: Production efficiency, oil palm, Large Agricultural Plot Scheme
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WSnuvesmanamnAganaIuIsonan 19910015 19 0en1sHaansgana1g awla

Y = o

L 4 } 3‘, b v B = : : g
wa TuTaonusg luwisuy 1du OF (30071 I@UNIHLAUMIHAA AWAATINIY 3 310U

K

f19 A, B l1ay C 3NISHAA AINTNN 2.1

WaWan (y)

0 ~ JI9umInan (x)
AN 2. LAUNTUUAUNITHAR

M1 50139910 Farrell (1975)
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NN 2.1 miaokaa A vimseanognisdidunsuaunsnia OF uans
oA A 1Tz ENTamm1amaiia (technical inefficiency) W31z Usz@nsnIMVes A
i OA/OB 130 OA/OC

WUAOHARA B 1A C oY UUAUNSUIAUMIHGR OF UaAIIIMUIUNGA B Liaz C
T ANT A MMaMATIA (technical efficiency) ¥91/52AnT munmamaiinamisaaldnnmsia
BNTIAIUUDITZUZNI OA/OB 150 OC/OA

¥HOHAA C HAIMSINUHARGANINNEA LAZIMINNTIIHUIATA A LAz B

= = 1 Ll 1

dszansnmmamaiia (TE) 928Mag5s1i1a 0 uaz 1

Y A o = ' A

ﬁ"] B~ 1 mnuﬁa NNﬂGW]’IﬂTiNa@'IE]EJNNﬂSS?TVI:Eﬂ'IW‘IfINWIﬂﬁﬂ

a

3 == Y = o =t T red a a =Y
1 TE < 1 wanedle fgeaniimseanodialuiilszaninmmamaiia
A1 TE 199 1A 91noas1d2u OAOB 5011 Uszansnnmanaianisiaain

WAKAS

(%

A1 TE 1901891087318 27U OC/OA Bend Uszaninnmamatianisdaen
avun1sHan

WA 2.2 95U 10D IANNUANATITEHINMTIRBHaRanLaz s L aNT NI

= = a @ A { 1 o ) & -] J y o
madialunisnanvosdnanidusall (ray) Hansiugaiuiia (origin) Myuatuiel93a

.
4 o r

AITINUHAHAAYBIHARNTZA VA TUAIUTU (slope) VOUFUTAT AD pi FITAUNINY

o ' 2 a =3 ~ o a Ao a a a
dadiuveanisiiunaninga A dugefiuanifassaumsnani ludlsz@nsnmmanailn

v
s oA ] a

iileannegmoldidu P dmilgndnmidwaniiygn A nuderdaa s amulssdnsainnma

L]
]

= @ a £ -] a a = ! =1 4 1
matin @ lasdSumsnanahldsge B satluganilssdniammamaiinaiiosnniluyaiioy
E z ) Y w A o E Y 3 1w v A
vuidu ' anusuveadusal o 9a B aziiamnnduuaadlifiunonsiauveanisig
= ] a A A ¢¥ ' [ [} a : o o a A @ a 1
HANAAYDINUNNAATIAINLAY B lsnawdmionGaTsimdnannya A aadulanee
= a a a @ a o = [ 1 o A Y o o
mnlszaninmmamaiialasdsumsnan lUdage € Bagadanarnuganidusaiininga
v ' v 1
Autiadudaduidu OF duiumsnaangadina ey IiamdasaIuvesmstNuHakamNNga
98 C e yafinitonantivuIa NIz Ngaanaiia (cechnically optimal scale) H3 011674
PNAAINIUIEHIATUIARIINNITVIIBYUIANITHAA HUIBHAANIMAINAATIYADUY
vuidu OF 9iimdnsiduvesmsiukanandininga ¢ nanuduiuinnan i
< 3 [l a Aa a a a a a 1 o 1
nanaldmuilonaaniidsz@ninmmanatalumskda (30 B) dunsaivun1ens1diu

QI = J @ = ' = = = =) ' =
voamsuHanaa i gy uazdinamanda lded1aiidsz@nsnmmamaiialasniionaa
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[ a =] 2 d - v w oA
aunsoliumsnaaainga B hhitluga ¢ saduganuaaimsilszndaduinaninnmisveiy

YUIANIHAA
HANAA (y)
Optimal scale ! F
; [ A
o X
Mui 2.2 idulseaninmniswan Jesumsnan x)

Nu1: U51159910 Farrell (1975)

[ a oA 1 a & U 9 3/ 9 =] a o (=
n159a1sEans muueansHaannad MNaeawilunisins v laglus
dwshanduuneatos desondawaliinamsiiuranantszaenlidqe anuaiwisaluy

a - g

nsinYszantmmmanaiavesdnaa nazanuamiuiinlumswaaduduieldine
ot a ¥ = =y 4 = 3 L ‘é
A15U52HE9 DUEIDINIDINATVIIYVLIAMTHAADIHINATLUIUNITHAAMNAVLIINA N
¥31901
9/ 1 = = a a a a A a 3
Farrell (1957) 19081309 M35z nszantammswaniinaiy a1u1se
@ Y] ) o = \ . ¥ a = =
7218 Taon15 191998013 WAN (input - oriented) ttazn13 IFWANAA (ontput - oriented) L1AZDTUY
% = = £ o a o o a d' Y 9 @
midatszansnmlasmalanlasemswandvsunssuiumsHaanlszneuale ns 1910w
MTHAR 2 ¥1iA (X,, Xo) tieranduai 1 ¥iia ) moldausdgmveunnluladniswaainai
= Y - ~ a - Y = % w o 1 [ =
szuzina ldnovunanai maTulagnmsHanii lvesv1on Nud UL SsE 1 uNsHaALa
= =y 1 @ o/ H (= 1 =9 é
waran @usouand 1@ laodunanaaminu (isoquant) A90IWH 2.3 NTBHUIUNAATIONIS

& 3 o o o 1 A a o 9 o o 3/ = 1 1 =3
%Qi"!ﬂﬁﬂ"lﬂ!ﬂi]‘l)ﬂﬂ'ﬁﬂﬁﬂ WAWHUI P l.‘WElelﬂfTLlﬂ'WIﬂ"I‘H‘LIﬂTﬂEILfTUHﬂNﬂﬂmTﬂUWI«I’JUNﬁﬂ

Fandruaaalfifiudnaw s sz dnsammiamaiafifasulunssianii 'l
UsgAnEnmmamaiiafifadulismivuszona OP ufe navealasunisndai
ansoanadldedruiudadoulavfivsinanandaingaldisuuauinlasln@a
Fanaredmualuzilvessandovaz iude sasrdiu (OP/OP)Fauaassasifovazuos

Pnatlatonswaanausoanasldmenam 1dinalszansnumamaiialumswan
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Yszansaimnmanaialaoldidasun1snaa (input-oriented technical

efficiency) (7N 2.3)

TVIUNMIIHEN (x,)/HaNAA (y)

O ? @ a =
i Hadsnianan (x,/wanan (y)
d‘ ar s a 3 ar =
MNN 2.3 M3dadszanininlasnis 13taoniskan

w1 U3 11)39910 Farrell (1975)

ansniala lasnsmuIuoaTIa I
TE, = (00/OP)=1—(QP/OP)
1 @ = a‘l o
fensdusImveditemInaan I TesE I nnaadlagnNTY (slope)
Yy 9 " ow s o &va o = ] o = i
YOUTUAUNUININD 44 (isocost) AIUUUFEANT MWF A aa5 3 Jaoms 15179380 15HEAa (input-
oriented allocative efficiency) 81415039 141NN 3AILIUOATIAIU
AE,; =(OR/OQ)
a oA = < ¥ o 2 g .
uazlsEansnF A ugAIans 1aon1s 191J99un15WaR (input-oriented

economic efficiency) 81315078 1A INMsAIUINDIATITIY

EE, = (OR/OP)

[

mmﬁuﬁuﬁmmﬂi3ﬁﬂ§n1w%ﬁﬂdwqmmsmmﬂ&‘lﬁ’mi’j
EE, = TE, « AE, = (0Q/OP)e (OR/OQ) = (OR/OP)
Tavfimlsz@nsnimdian ﬁﬂfinmﬁil:ﬁﬁmg:swin 0D31

lumsfnui 1953 Sarlse angnmmamaiinTaonis MiTasumanan (input -

oriented technical efficiency)
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ad o = s
2.3.2 A8Inlszansan
= [ a oA [ =3 4 o
Farrell (1957) @051 Uszansnwansaiald naadia ldunmisiiviua

a 1 o = 4 o 1
maTuTagniswaa Hedranzan msmuuamaluladmswanmvuizay awisanla

==Y

o a A ¥ &£ o Y o = v o a a1
Tﬂumﬁmm’mﬂﬁmmuwsmmu mnﬂumummﬂmammﬂu‘wuﬁumminmmagalunnz y
= =Y = s oway o 9 =
Uszanimmmswaalumal§iaidunsuuauamisodmualdoningiudeyanisnanves

' [ [ o o =y o o Y Y Yy 9 a T oo 3 ot A
ﬂfjnﬂﬁﬂﬂ1»‘lﬂu1‘u13tﬂi1$Wiﬂﬂﬂ1ﬂuﬂlﬁu7‘l‘iﬂllﬂu mﬂmﬂmauwawammﬂu"h 2775 A0
= "\ @ a s £ o ¥
1. 1idunananamIA T udUasa (linear isoquant) Fammua ldavinnisadia

s ]

Vv ]
wauaudeunseudeyavoinguAlettaniue TasidunandaninuFuduasseziiudim
L ] 7. 1 g s a 3 a 1 o '
IANUUA (convex to origin) ua:"lumay,amﬂmmﬂﬂ (observed data) clﬂ‘] anag“lumu.mm
3 3/ =l ° U 9/ = o e Y A 3 o é’
NNAUFOHIDMINIUFUNARAAMMUTUFUATIN IF T MUY
= T = s : o v
2. (dunandmnInuInms1seiiiu (parametric isoquant) Fai1vualdain
=Y 1w { o : ¢ & { o [ ' ¥
msisziumalsidmua B ludinduse aduwsuuauinn 19 35a1sdinanedos
o <o ' { 9 J { o
Anuaguuuyvestanduunduns suaui l#suunvealandui Famell 1hun1¥luma

117 Ao Cobb Douglas IFUHANARMINIINMTY52TILYBY Farrell 92 TAa3 U MR 1lA

'
~

3 a &4 a ' ° ' 3 3 A 9 a 'vowody
HazvoyanAnYLITIAIIsa N0y ludumansmudions svnvoudunanaanInun Ia
Tumalfuans dadssansinmvesniodaannidunsuuauansovila
AL -» e
TaoodeI5Ms 2 35 el
] a a an 9 [ o = 4
1. M3dadszaninmlagnisdszgnalevanmsdiuianisnaamans
c:dy o k) A a b A
(non-parametric) Tu#tlazo1den1sunlana Tsunsui uF4dun s (linear programming) 1130

o o

q oo ' a o o
AU luIENGUN MIAATIEH msf’i’auﬂiﬂuﬁ’aya (data envelopment analysis: DEA) Tagn133a

o

Usz@nsnmai07% DEA szimuaidunsuaudisnisaiivuauaudeunsoutoyaveq
1 % 1 5 @ 5 n' = 9 .5'4 o ' = =

NAUAIBUINIMLA LazoAsuATyr1 I sunsulauruauas uned uumIAIUszansam
YOULAAZHUIUHAR

a a a oq @ = " @ aa

2. msdalsgansninlasnisdszynaldvanmsdsziundndiniada

i A Yo o ot A v = < gy = ) ' . )
(parametrlc) ﬂiﬂgﬂﬂﬂuiu’l‘ﬁmiﬂﬂﬂ m’a"amswwmuwmuﬂmﬁﬁuﬂuf‘m (stochastic frontier
: < w a a A ° 7l
analysis: SFA) 1aumsiaszansnma 1075 SFA azdeadmuazdunuveslansuiimunzau
dmiudunsuuauuazedon1slsziiua @ ans (estimation) H30351ATHFHA (econometrics)

4 1 = = ! 1 = U o ' ?x‘;
e IMMIAIE AN nmveuRaznioNARINYoYavBINqUA Bt LA
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- = o ) ' { ' v
TunsdnuiildmsTinnsiidunsuuaudaflugu (SFA) funazuuuiive
ad " o/ & o VA Y . ' kY 4
dUNANUANAIINY WQW]iﬂNtﬁuWSNLLﬂu (frontier) 111 Qulﬂ 41szinn Usenouaiy
. o : . . = 1 ya ¥
production frontier, cost frontier. revenue frontier 112 & profit frontier N1IAN Y w149 51du
WIULAUNITHAR (production frontier)
5 3 £ o o
2.3.3 IBAUNIUUAUNITHAR (production frontier) (Farrell, 1975 8130411 HANaA
LAZY13N, 2550)
ncj::‘ a = 3 [ =) =) d‘! a - 9/ = o s Y a
'JﬁuﬁunﬂﬂWiNﬁﬂi%ﬁﬂ‘ﬂﬂﬂWiNﬁﬂ N FUAWDHAATAUAT 1 FUA T INITURHNAR

DU T 510 ﬁ?llﬂﬂlﬁuWiN!lﬂuﬂHWEQ (production frontier model) ﬁillﬂﬂﬂuﬁnm‘iﬁ 2.1

y,-=f(x;B) Kk 2.1)
Tau y, Ao wandaveawan i 1aufi i inidy 194
-~ o o a o A A 3 a »
x, o AMEIVBITITENITHAR (x) T1UIU 0 FHAT 1T TA0NER i

ﬂx;B) A0 IAUNWIUUAUNTHAR (production frontier or maximum

feasible output)

g g

o ~ [
B fio nnmoiveamstines NAolszinmm
d'l = aoa a A Y 3/ a
IUa3nnaunITn 2.1 LlﬁﬂQ‘lJ‘iZﬁ‘ﬂﬁﬂ'l‘WﬂﬁNﬁﬂﬂluu‘ﬂﬂﬂ‘luNﬁﬂﬁﬂ

¥ =
(output-oriented technical efficiency) AU TEANTNWMITHAATUNAUA AITUNITN 2.2

Vi

TE < T\ AC, T
fix; B)

i

(2.2)

v

5 i a ' ada d [ a A g
FaaumIn 22 uanions1auvesnanaaniusgnuwandaiull 1dgage

= 1w u ar a 49
(dunsuuaunswda) 41 7E, onny 1 udasn y, awnsovssgszaumswaniiiu 1l 1dgega

L

0 TE, ound1 1 92uandnim3 InAINsiaveatnuiunananinuiaiaMounussaunIsHan

. ) . _ ) .
milulilagege uallesdionananonaz ldsunansznuannIwuen (random shock) ¥4

= LY =2 A

waa luamisondugu lddiorhwansenunouenidiganuuiaGen £ (x ;Brexpiv} 1

Y

A

e

stochastic production frontier Wouaunshn 2.1 Inuldnsaumsi 2.3

y=f(x;B)expiv} TE; (2.3)
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v
ar

fraunan (xB) 01131l Log-linear Cobb-Douglas ttaz 1131 Translog Aaniy
{ 1 ¥ 1 = 4 o a a =)
v ldaumsi 2.4 Usznaaniommmsnimesuazannsadiuaumilssdninmmamaiin

Y a ] Y
YoIRHaALADy 10 14
lnyi: B(} +anlnxm+ vj_ul‘ (24)
2.3.4 1wl u‘lﬂ“lﬁ"lumswﬁn (Production Possibility Curve: PPC) (Dombusch
and Fisher, 1994)
o 1 XA 3 Y a a W
1@y PPC ihwdunadnvvianansvoumwannuilu 1l 1d lumswandum
=Y 1 ot v o | é‘
a1 q veadenumuldveaundse 11l
o = 1 zz; é
1) N3NNI UBYAINUIUNTI
= a s i/ n; ' o 1‘9
2) maluTlaglunsHanauAianig 9 AINeYssAUNilg
3) I lnSweinsesaiilszansnm taz ludinis e
¥
4) FUMNS oHANAAUDITIATUTINYY 2 ¥TiA
melatoauuavieauss 19 1du PPC Ao 1dunuaasdmilsznovuesdudi
=l = - 4d' r = é ﬂ' g 4 o o o
W3 oHanan 2 ¥l NAIANAINToNan 18 14T2020a 1M 11 839INNTWEIN B 1UIUTING
=t d' [ é @ a’a d'l as =Y =Y 3 =Y 9/ o ] ~
nazmaluladnanszAaunily auwledspunanaunl 2 ¥ie Taolenine1nsos1adl
a e = 1 A al a a A2 4w a a Y A
dszansnmuaz 1UTina99 e MSusaRaaduA 1AM LA 09aAN1IHARTUA1DN
= 4 1 (VAR ] a a = o &
yianilmunguransnin ldon Aedanmssandum X uazdum v vesdenunilalu

A13139N 2.1

A15199 2.1 uanId LT znauA19T VoIS IUNANAR 2 YA

UHUNISHER Fui X gumy
a 0 20
b 1 18
¢ 2 15
d 3 11
¢ 4 6
f 5 0

o

iEVRE ﬂiuﬂgamn Dombusch and Fisher (1994)
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w 4 o 1 { Ve = 9/
11nA 2181 1uA1197 2.1 uaaWuMsHana19 q N1RTIuYeIduA1 X

- = Y Y ] a =} o (3 & 9 ~ o &
wag Y fansonan laalufatsnisnaaniensnernssiuiunianmeldmaTuTadszaumnil e

¥
Y

o 1 1 a a a a 9
gusniimaie q lundazununiskaa ) @owiuns i Tasliunuuouumududi x unuas

unudud y 12 1diduanuilu 18 lumsnaa (du pPe) Ao 1y af

0 1 2 3 4 5 6
ad 2.4 Fwilu )18 lumswan

n1: 151179910 Dombusch and Fisher (1994)

VINNINT 2.4 9AA13 9 vudu PPC vznaaadauilsznouueddudi X uaz Y
NFINUNIT OIS VUATHINIATNN 0WAA 18 11U 10U 15U 19A a HAAINTZUUIATHTNY
Y o A 1 5’1 " =t i = e ¥ ] = " a a [
ansa lEminensilognamuasdellss@nimm maadun Y oo1uden leo linaadus X iao
1y
12 18duM Y = 20 Mii9o WIBMINTYDUIRSHINIZIAENHAANAANM X azAuM Y 1ugA b

' a a o 1 [~} a o ' ar
VUAAINIMINNAATUAT X 31U 1 Hiedasonaaauar Y 14 18 nulolaeldnsweins

v
=

¥

Sruiduige a muldinaTuladsedu@eriu uag ldmSwoninimuastaiidszansnm
4 ¥ o a g ' ' E 9 e ° a g
Wudu Iuauvesdum X uaz Y luaiuilsznounis q Auassuwdu ppC 3 usiuiudu
“ 1A g = Y w o & = 1

x uaz Y ngagamiidul1dlumsnaa Taoldnsnornsuazmalulatlusedunilehifiog
L a 1 a { o ¥ 1 & a
Tuvziuisoni1 wanaanidlu'll1a (potential output) ati luwmz lavazvilaszuuimsugne
A o -~ o a 40 v a o4 Y A ¥V e 1 i
viedenuenlszaumsnaandinnnananndullla Wesninldmsweins iwu usesauli

a8

wuiinsolFodis hifidsz@ninmnieoruileann hildldma Tuladlussiugegalunmswan

ee

A A "

3 = 4 a A4a X a 3 o '
Wi wanaan 18 luvmziuns ol oni1 HaNAANINAYUIT (realized or actual output) #1031

a { o ad o a Vo ' ' i =
maranmilu 118 lunsdidl seduniswanazogdnindu PrC vy fiya g Tunwin 2.4 dudy
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= vy

o ! o a o ! 1 Pl o o
uazdanuaz luaunsovihmssda luszaunganandu PPC iy N13a S 18 ms1zanudinaves
NININTUAZIZADYDUNA TU 1adNSHAR

2.3.5 HUUH109aNNITNIINAANUL Cobb-Douglas

= d” a a e a a a o %,' o @ [
TumsAnetl Wumsdmsizvdsedaninmmswaalduiniuludmia

o ; . ; . o a ¢y

U529 IUAIVUTAI07D stochastic production frontier analysis Iaso1fumMIAATIEIFUNTULAY
a ! o o ' o a = ¢ b5 w

MSHAALLY Cobb-Douglas taANKIAMUFUWUT sznITIvomInaauazarnandniniy
TavaunmsianyueAsaunisn 2.5

05 o e 2.5)

Taommualy ¥ = YSuamandn
4= M
X, X5, Xy, X, = asomsnanriinnieg
r'd
b,b,,by,.....,b, = mdulszansmiananvestfeiunisnan
¥.008 e

é = at .
PUNYUNUY logarithm Vo043

Iny = Ind + b 1nx, +b,Inx, +b,Inxy +----+b, Inx, (2.6)

o a 1 4 =
mnualiaunismiswaasd g Cobb-Douglas 1039 1miuzuny
t:‘ T (] H (=4
nawlumsdsznan Tavamnsawaountlugduuuaumsiduas slugy logarithm 18 nag
adulszansvesdunlsdassluaunmszuenanutanguvesnananninelaton1swan
uAazsla uazHasIWVoIMIdulssans (A ulangu) vosaudsoaszdunaasig
" a 2 d o o o = a ar
HanoUUNUABVIIAMINARA Fuilulsy Tonilumsdafuleiivzverwvuamswan uazmsySy

o

U Y = : a o ~ a d
adums ldfavumswaneliiidsz@nsamegsiiga (milad, 2538)

¥
=

o w <
Y931 Aueandu Cobb-Douglas 31A4il (Heady and Dillon, 1961)
¢ & ' o =
1) Wan%U Cobb-Douglas i@ 1m130MuIMmIgAgIgAvaInananaInns 1y
[ = ' = . i = o ¢ a { ’ =
Tatsmswaauaazsiia ldilosnnguanianndiamanivosdanduniinigegavoananan
o o ¢ & ' 4 @ 1 a 2 ' =
neudiia (00 ¥ lumuzisgl¥nudeyavuialvaifinandamulusraiunioaaasly
-:; @ = 2 .3 = & 3 @ = ' Tt
yaugnfavsmsnaamuiurananzmuin ludnvasiukesn 1l Tao liligagaga
2) Yoyavesdadonisnialuursdrediseziiawidugud hildidodoans
o a y 7 & 1 ' a = 1 [ a
Anamifinananaaiioannlsnyusylugdwagaua luanudluai wuidwwensuaa

o o (= L - o
Au)s luinadegaianilugue
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¢ a 4 v o A & o q Yy 1 =
3) HaNFUNIIWAA Cobb-Douglas 13uAUvINgARILAYI A lueuisanes
= o o d ' (Y a ~ a 9/
AnpANudunUssEretitumIHaansRazNanan 1
o & a <3| o o a 1
4) MaA¥UMTHAA Cobb-Douglas 1Wudansunsnanlszinnanudangu
VDINITNALNUAUYDITIVINITHAAAIN (constant elasticity of substitution ¥30 CES) Llaz A1
1w 1 9/ =Y 9 [ = =Y =} [ a
MY 1 wineanu ;M lumskaaldifeionsnan 2 ¥ia Ao X, itag X, Tatumskan X,
s a 1w a ] 9/ o a 1
aunsonaunuiaseniswda X, ldminurandaniisganioves X, Mouduxanianiie
gatoves X, FelaodnaudrlunmsnaaniamsinuasaminnudanguusINIsnaNUALY
o = 1 o = 4 [ a '
Yavumswanil Toamaminu 1 deswnysodlul1don lesvinilatenmsnan luauise
s 9y [} o
naununu lasdiaausal
Vo a L4 e 3 J d a A A '
5) Maulsgans A ldnnlandumanae Cobb-Douglas ¥3oAIANMTAMYY

a Y [ a v a e X - @ o a dq ¥
YpIHANAAINNS 1] atumsHanudazyialmInanaaealunns sAuveeladunIsHani 1%

1 = a = 4 = 1 a
6) luas 0 AUATIZHATLUIUNITHAANIIHARAANINNTT 1 FLA

l
24 ﬂ]‘i?llﬂ‘i13ﬁﬁﬂﬂ“!lﬂ$ﬂﬂﬂ@ﬂl!ﬂu

a 4y Y A = A A4d a . ¥ A
ASTAAITIEHAUNUA a:um‘i‘wmmlmwunumﬂunu’dﬂ (explicit cost) AUNUN

)
v dp & i <P : d d a
TiuRuaa (implicit cost) Fuiluaninal1uiluei e ununsng (Salvatore, 1997 #1a04lu

o

UUNn, 2548)

i) { g a 4 1 a o = ' i 1o
Aununududa Ao Aunuineasnsowesn lvs ailuRuaa daudunuin ludlu

q

Juaa Ao Aunuinpasns lanwesn ldsd uilutuaaua lddsziiudlumidiomsnan

' A d ) a ' o A
ANG 'VIL'iJU‘iJ’EJQLﬂHF]Sﬂ'iLE]»‘] ﬂﬁ%!ﬂﬂﬂlﬂiﬂuHUﬂﬁNﬁﬂ ltﬂﬂﬂﬂﬂlﬂu 2 ﬂimﬂ‘ﬂ o

i = 1 o a { o
1. AuNUAIN (fixed cost) Wludunu nionm 191 Tedvmsndaniianinnis 19
[ 1 " ' 1 & @ = a 1 a
99899 (Bade and Parkin, 2002) w5 a1 149 1eh luiusulSuiavesnandn lideznin

L= = - ' " q o L &
Fnuunales wis lunaame naz@eam 1daeluduiunan Fadsznovuaie

-

¥ id o) o gy 1 ' a 1 a 4 a
11 Aunuaainndlutuaa Wualenwidean lavioesn lUssuilutuan

[ e [} {a =1
18un msnau mndnau ifudu
id 1o = I~ v 1 =1 a ' T a 4 a "
12 dunuasinliduduaa dualdoenguaa lildsweailutuaas ua

¥

kY a Yo [ o A o Y a Y o Aa &2 . o/
‘lﬂﬂ'i‘&iklluiﬁﬂ"l‘l’i'iﬂﬂiﬁlﬂﬂﬁﬂ ﬂLﬂJuﬂlBQﬂNﬂﬂlﬂﬂ ulﬂllﬂ ATNAUVDIAULIDT FIATUIUIINDAT
Vo Aa y A& & ) A - o &2 A 3 ' =
AVFINAUUDINDIOUUU ﬂ’l!.ﬁﬂﬂﬁ’lﬂuﬂiﬂiuﬂ@ﬂﬂiEufﬂiLﬂ'ﬂﬂﬁ”ﬁﬁﬂﬂ1q1‘ﬂﬂ1uﬂ1ﬂﬂ31 17

Hudu



24

" v A 9 a v % s 0.
ﬂﬁﬂ"lll’)ﬂ!ﬂ%?\'ﬂuﬂﬂ”l hﬁﬂmmmﬂuma (the straight- line method) N15A1UIN
thdy 9 A w da [ =] = 1 @ - a ay
IﬂU'Jﬁ‘LIi]t ﬂﬂ1!ﬁﬂﬂi1ﬂ1ﬂﬁﬂﬂﬁﬁﬂﬂﬂﬂ¢m HaSIMm AL ugasTaIn

VoA (= @ da d'g 1
ﬂ"ltﬂ'i]ﬂﬁ'lﬂ'lﬂﬂﬂ = (7IMNINITUNLOU —uﬂﬂ'l“b"lﬂ)

a g A
oM lFau Aaiui))

o

¥ . o kY = i a
2. AunuAuls (variable cost) uAunuuIaa1 e lunsnaniinaninms 1y

q

@ e = ' 'eg L = = =
Jasuidun)synaiia (Salvatore, 1997) wiom ldiwivuogiulsurnvesnanan dwda

=] a ] = ] ' '
WSuaunnfvz@edunuunn dwaalsmanissnezidudunuiioo uaz lidessoaed 1l

= b4
Minan Usznauniy

9y A

v 4 [~ = [~ U ' H 1 =Y =Y
2.1 dunuiunlsiithutuaa ualdswndranlativeanlivsduduas
.-ﬁ' w a ] g 1 ’ o w o A " o w o 3/
TumsaoalomInan 1y AR My MEAITRIFNEG AMasnIvauNad Husu
w > (N~ = '~ 1 1 ) P o [ - {
22 dunuiunlsn lidutuae Wumlssedunlsinginunlivnswaai
=1 ] ahg A 3 = 9 = 1 d P ' '
Wuvesmues lilddensernaroQuas uaalszumesnuuilutuaa 1wy Aws sy
A5 0U HAZUSINUFIBIMAD XU TZNUMUAITIUTINUVeUNEATNS TuN o9y
- a9 Y o Y = o = Yo d'l
M ansEdAuNY uazs 1w 1a mlvismswdwaim lsanuasnsez 185 e 191y
a ] afl9m e @ 6 o A gy [ 3 yci'
MINITIINMSHaNsIUILSE A NA NG a5 o Ma) AsuMsAuNuIazs 1o 1A 1
9 2 9 A Y ¥
AUNUNIHNA = AUNUAIN + AUNUALLIS

]
~

" e 1 Vo Aa " 4 o
Aunuasn = mldnaursenusnan + Audeusmgunsaimsinyns

e

s 1 1w o
Aunuauinls = Awsanu+ariagginsaimsinums

v ¥ ]
‘sw"lﬁ’mwm < Nﬁﬂﬁﬂ‘ﬂi'ﬂuﬂxS'IﬂWﬁ!.ﬂHW'iﬂ‘i‘lﬁi‘U

¥
wldgnd = = swldnmmus—dunuduals
o 9/ 5 9y 3‘,
mls = 570 1A% mue — Aunurimua

-y = Y ¥ 3 A d a >
HAAD UL UBAUNURUTR = iqﬂ\lﬂﬂxﬁ’lnﬂ—WUﬂuwlﬂULﬂuﬂﬂﬂaﬂnﬂ



23

b7 [ ¥}

o 4~ 3 : o
2.5 Wgngveaigninevasnuihaminiuvenlszma

o a4 H

5 A ¥ o d o w L a =1 o A o
wlotnvessgninevesnuithasd wivvealszmaiu Blszaunang miweauelu
Ed

ay B a ¢ aw 4 v ¢ 3w
N1IIUATIU ﬂizﬂﬂ‘Uﬂ')U qmmamms’Jimiwﬂi:mumuﬂmuumu (W.F. 2556-2559)

€

Y o 3 ? o Y o
L!u']‘ﬂ%‘iﬂ’l'iwFNHWFHIJQV]'ﬁﬁ'Iﬁﬂ'i1J1ﬂ1lu11lu1.tﬂ3u‘llluﬂ'lﬁll (roadmap) ﬂ 2558 -2569
WIATMIUAZUUINIINTIA UL UIU A roadmap 4 TEOLLASHHUNAILIIIMIA T WA 25592562

¥
lauiiseazioun Al

o
@ A w

¢ a o 3 0w 5
251 gnsamaainmsIdgnedszauniniaaniniu (n.a. 2556-2559) (d11inIve
IATHININITINYAST, 2557)

a w A aw A 9 a o Y A ¢ ¥ o ¥
ATUNAU AD MQﬂWi')%Ulwaclﬂlﬂﬂﬂ'ﬁwmunlazﬁi'Nlluﬁﬂ']lwuﬂ1ﬁllu'lllu N3

$2UVDH1TIBY

3
o

o = 1 =3 o s Y a
Wushv e dudiu duugyd AuadinisItonaz waaa1u1auiing
T v 9 Ya Ly = o o B0
pd19830u Ingva v IMsmaiwIvoyaneInumswaimha sy
o A a o P & a = a s ’o‘ ar =)
gnsAaas Ao MsIvumamulseansnimnisnaathdaminiy uazil
g 4 o A o Fay e o
dhilszasdvesgnsmans Ao mabramudseamthdniuiullalse Tomilumsud lulym
ada o 9y 9 v 3y

UL TINGITOUAEANINADINITUDI 1 HOU 1IR3 4

a A o

=Y o @ T s o
upisnivualevoursanuduiavesgnsdians Ao Sguiadesli

@ b4

o @ o d “:’ o ] a o 4
anudngrunsud lwilgmnaznauithauiduediasastaztaassavlseausuine
aw d ¥ W ' -
M5 3rua uhdniniuegaisaneaziuz ay
[ é d - oY) : o
252 wuamunsiannmugnsmaaithanihiueaziiniu1ay (roadmap)
U 2558 -2569 (A MINIVVIATHFNINITINBAST, 2557)
av w ¢
e
o gy oA A @ )
AN NTINIANUINULAINEITUY 1NoAIINIUAINIIRIUDINIT AL
wasnunazen iuiasnudanadey
Nnuthwune
einuNananieauoInuaInIsneluilszima gil Iaaus Ina wasau
NALNY LazMIdI00n
= 9 .3 4 %’ o
Taoiidlmane fie noluil w.a. 2569 Aesvseiundgniduiniu fag 2.5
1 ¢ ¥ oo =] A 1A a A 1 o <
nauls dganaunuaauthawinium Yaz 3 viiu'ls iunandamaoae 15910 3.20 du il

w A o ? o 4 <
3.50 AW LAZINNDATIUINY lﬂaf}"ﬂ"lﬂ%"ﬂﬂﬁg 17 Lﬂu%’aua: 20



26

U a =3 A g w o v o
dyuaugilasa nmoluil wa. 2569 ums Ininiuthauivemsus Tnanin 1.02
o 2 aF A e s A o i o o
Fruauilu 1.35 dwdu mums i niulduiedlund snunaunuan 132 audu i 2,60

Y as o o 1 ? o 4 A @ 1A
AUAY LAZMSTNEITZAUMSAIeDNTULIauN 3-7 Lmuﬂuﬂﬂﬂ

b

2,53 MIATNIUASUUINIINITAVUUAIYU AW roadmap 4 7202 Al (FNINIVY
IATHININTINYAS, 2557)

1) szozsaaa faunsdnissamsadeniesnussdusia nsfvua
ﬁuﬁmwﬂgmmz Sumzidouinunsng msﬂmmsgmﬂwﬁuﬁﬁumﬂ'&ﬁ'ﬂ%’

2) szozdu (133 MssmngunEasnsiiomussdninmnisnaa
mfuayuMIHAAndIIUALNIatIR Bl os MIVT s Tamssim mandnau i iRmnasg
1uTu11§3 ASPO (ASEAN Sustainable Palm Oil: ASPO) naswanis w.5.u.Uhduriuiu uaz
MIIVINAIUT

3) seozthunans (3-5 1) mudaanuaunsalumsutatuvosgadmns sy
wazdaiszuyladadng sawdsnsisonagiamuiemnlssantamiazadagan i

4) 5202 (5-121) M 13w ns g1y ASPO msvamuma TuTaguls sl
dhduduiudse sansamgeaziluiiniaadawandon nasnisisonazwau oy e
anwasalumsnaaiu Taomwizgaamnsauiiyadige @y gaamnisuledTenil
(oleochemicalindustry) nJuﬂu

2.5.4 oEuvinnndanin 1 w.a. 2559-2562 (dninaudan ialszauAius, 2559)

AMLHUNAITIN IR T WA, 2559-2562 TaenInmMs TR I AN INMITHER

= v ) o

@ Ay Y] o e Ve et o o ¥ ow
AUAUNHATAN iy ‘luwflf“lf@;;l‘aUBUﬂﬁQSﬂWD'ﬂ Nﬂ’)ﬂﬂ‘i:ﬂ?ﬂﬂwuﬁ Wu‘ﬂﬂﬁﬂﬂ]auu1nu

u

a 4 X y = A 4 ' 1= Al A '
Hu Thumuvudoiios 1Tl w2552 Wuiign 91,032 15 nat w.ar. 2556 Tivuiialgn 98,212 15

s = = 1 Ll Ei. :'! 3 L} 1 ¥ L) =
ﬂaﬂﬂﬁ’mﬂuﬂ?mmﬂawamm:wawama"limwmuammmﬁaq ﬂauimmuuﬂﬁ'naﬂaa
v
AWM W7 2555-2556

) o o/ ar a o o ] =]
ﬁ'l‘l’i'iULLNu&’luTﬂi\‘lﬂﬁﬂﬂl“ﬂﬂ“ﬂﬁlu'ﬁNH?ﬂ‘lJiS%'JTJ?ﬁ“UHﬁ 4% Aaall N.A.

- ¥

2559-2562 TumsmuiaaNuaInIsonIsuvavudumsHaauaznls3Uadudunynsvos

¥
°

ViHdaaiuayunyaIns iy ldiazaadununiskanoiamisuazihdningu daasy

1
-

A 4 2 o o ' ' o S
ﬂﬁlﬂ‘lelﬂiﬁWWHﬁI%ﬂM& ﬂ1ﬁwmu1ﬂuﬂﬂﬂ1Qﬁﬂ']ﬂﬂ'}'i!.ﬂ'ﬂﬂ5n3ﬂ5$ﬂ1ﬁﬂ\11Wﬂiwu'ﬁﬂQﬂ1ﬂ

msaamaudunyasRIuATyINananduAa1A



27

2.6 szvvaudsunuasulalng

L4 o a
NIZNIVUAHATUASTHNTNU Llﬁ’fﬂﬂuﬂllu’JﬂNﬂﬁWﬁlu'l‘UﬂQﬂ'iZﬂ‘i'N (road map)
E 3/ 6 o A 3 = a =1
Luuﬂlﬁﬂ?"lll’ﬁWﬂﬂJu1“liﬂﬂﬂ15ﬂﬂﬂﬂﬂﬂﬂ1iﬂﬁﬂ Iﬂﬂﬂ’li‘i’)nllﬂﬁﬁﬂ’liNﬁﬂ‘ﬂﬂﬂ!ﬂ‘ﬂﬂ‘iﬂ‘ilﬂu
1 U a oa =Y o [ Y £ 3
ulaalngjrzaslifinafenssuaadunumsnaanmiifimuanaza s ianadugns 1deg1a

Qs

é q' 1 @  a g} H [
Wusisssu FuflumainTenalunmsuidulindudunyas nelimsiliulaseads

[ ¥
A A =

- H o o o ] -] = A&'
Fudndiagana wzdoniimskaa luAuNRNANUMIIZ AN MUNNTENIIUNYATIAS
Jny Y J = o (v a a P =Y 3y ¥ = @ =}
avinsal lddszmmvanuiminz aud sy mseandudi 20 ¥iia 13ud2 Taslivanns fe
2 a o a = s A a 1 X A Y a
MIANUTEANTNINAITHAADIN ARAUNUMSHAR INUHARAAADUT SIUNIHANAATAMUNIN
= a T o o ] ) 4 o
181nnsg1u assmuanudsimsussnaiaimswans mnuilunguiaziimasenlosnuaaia
A4 A o Y a ' s a W Y A a g o9
WeusnIsIams Iiinadugaszr g iniunazglaadvesdum unymisesdundunain
a . ] = U [}
nazsmauduneasana1e13 lana Ins3a31901aMsa8Asvee Int inyasnsaulng
=] ' dg P < o A daw 1
HunyATNT 10600 TWUNDDATOINIINISIABATVUIAUAN Az UNITHAANIANY UZA1AY
1 o o =) o o ' o -y @ o Q L} é
M msdfiumsanEauzanah i nmuasde Tyt ynuaz s naA199 Favy
1 ] 9/ [~ 1 [] Y 9) = P L] @ Call
danaansielduazanuiiuagueanuasns iwu Tgmidiudunumsnaa laun Awugan
%) = 1 U Y 4 [ 1 c’l’/
Jaduminand1ag 11991890 UAT099NTNANITIAYAT HAZAIDIAUITINUAMUMTINHATIIUN
Ty IMIvIAgILIINITADIDIVDANYATNIAABANTZUIUN1THAA (production process) N1IVANT
1 1 S 9 ' o Y oA o 1Y R w
123 159U (supply chain) taggmisiumsaionenssnnanuiuazma TuTaonds ludhneda
g & A g Y o wo w ] kY ' a () = '
nEAINg lamnals edlunisaadatidaninald waosdaasuldineaInsimIswngy
= = o ' o o a =
MIHAR 1AZAITUTUITIANITS AU NTZNIIANUATUAL ANNTRINAIAINDIQUANUNINTIA
YounBAINT Aodlimsmduayuuaz dudsUMIHARAUA NBATYOINYATNS AU 14
AsgIiemuIanuamnsa lumsudstuvesdunineasuaziius o ldveansasns 3914
° [ =Y T = o [ [ [~
mMruaszuumMsdaas umanvastuuudasing imsuimssanisiwiulvinuasnsiiu
o o o ) LY ' a d'{ ' o/ o o =
guonaalunsduivau wanauldinyainsswngulumsndames wnudamiletonisnan
Ao I~ & 3 = a a = o 9/
NUANMNW IANTUsITIWEAAAUNU NN TEANTNINNIINER AADAIUNITIANITAIY
1 [ b o o
N13AA1A IAUHUIBNIUAIATT RN AU UAYULAZSIUIEANNAZAIN (NTTNTNUNBATUAL
o
anniu, 2559)
1 = (-1 T a & da & 4
srvumsaaas wneasulaslug Wuszuumsaaas umsnEaIHUURLaNgaNun
[~ @ o A o v [ - o ] =
Wunan (area -based) Nada v ludnyuzysanssenINamuIsuingItos Tasl

I o

o = o 1 1 a " ' &£ o
Rian1sudaailuduinissamsiunnnnanssunaeanda1wgUn1u (supply -chain) iy

o9

o J o a a 1 a
LITEJU'IU“U‘EN‘S@NL!ﬂ‘%’ﬂﬂ’]iﬂ‘i%“ﬂ‘i’NLﬂBﬂiLm%ﬁﬁﬂim (aN%16,.2557) Tﬂﬂﬂih‘ﬂdlﬁin



28

4 Y] 'L o a 1 a
MSINYAT NTENITIUNHATUASANANIAL UHAPINUN IUAITANHUMSTAATUNITINYATILU
1 " = 1 g 1 a A = &' a g o

wadlvey msauasumanasuuuntaslvy duszuvumsduasumanyash sanuniduvan

] = o 1 4 .d' £ L) o ] "
Tunisanduauludnyuzysannisvoanisnunneideanions lddumsiawiieionle

~ @ W =1 J = o Yo 3 Y a o A’ =

younyasnInswanuungunisiaa igdamsudauiudusmisiansnui lunn
nnssuaaoar 1 IxgUnmulumstamsauaiumussuumsduasumsinbasuuundaslng
=S as -:i;v o = 3 U =l o j’ - Y Py
fnanmsndeninndszneumsnnsan 1dun () Imseaaluiunmingay awdoyaunui

P a o a . A < .-_?1’ A o o ¥
INYATINDAITUINITTANIIITIFN (agrimap) W3 o1iluunNawsolSudsuazWaiun 14
(2) Huu1AMIHAANAUAIABAT3AINY (cconomy of scale) 11150 1FT9d8M1THARTINAY

j’ Y A A A L A @ ' [ 3 R |

21NN155IWADI WL M3 1FnTamTesile/milnsaiansesdnsnasunu ldediadual ¥eas

y v < U 1 = a
ﬁﬂﬂﬁiﬁﬁununﬁﬂﬂﬁﬁﬂﬁi (3) ﬁﬂizﬂjuﬂTTﬂf}H‘ﬂLf]}HHﬂN WU NYUINHATNT ITIMNIYUTY

¢ M A o a o £ ] ' ' ' a
ﬂ?ﬂﬁﬂﬂ?mlﬁ?}twu ﬂﬂﬂ']Wiuﬂ'li'U?‘HTi%ﬂﬂ']'i'ﬂﬂ'lﬁlﬂUS&'UU llﬂgx‘l"Iflﬂﬂﬂ'l'il‘ﬁ,'lﬁﬂﬂ'l'iﬁﬂlﬂﬁﬂ

Z w

a s o 9/ [ 9 A ar ~ 9 1~ ]
mivayunnmaignammueIanmg tnasnu inanswenndueisas T luewiaa
@) 1malama Tu TagNmneay ¥IoUIANITTY INONBILINTHAR (5) UYDIN19MINaINTBd51

; : ~ = X ool B A i
uagenmsadenloshigmsiennaaaliniamuasnainnaigau 6) Hifadoiug v vy
1 g =y %’ 1 -y r— | N r Q
uvasd vVUSuiad iRsaweaanisHan (7) 01314105099 INaNFINEATHAZNITWAIU

) A ; 3 3 ¥ v Y & a
Taseadanug udun 1wu s lssaanon anan uau i leslunmswauinisnaa
(8) UMIMUUANIATFIUNITHAA HaZIIgNIZUIUNTATINADY SUTITUMAT T 14

A D Ay a P ] a wa 2 v o
vieiundeamsvosnaia (9) Umsmuuaihvuiguazuwuilfuanis s2unInIsIavimmw

= 1 o a Yo cld s o @ 3
pinvvaanguidany (10) Jgsamamlasiiidnenmiazamnsoysnisvams 1a

= g Y o A 3 " oW g
Fansgnrunuasuazannol aumsnmuaiou lunisdisundasIng Asil
(NFUAUATUNITINEAT, 2559)

o

I~ a = = = o ] o P ra w =1
1 ilumsswnlardeaduizia@erniu udaslisuilunezdesegaanuily

b

¥ W

=] = ' 1 = v A @ =) 9y S| a o
Humuaummsagmniuﬂ;wuﬂﬂmﬂuaﬂu AUAAISITUTUAINANVOIUNYATAT NUNY

=

AN Ay tazidnemunzwann lugarsygne
2. nyaINIaas 1 wiaunvewanmIkaaLazMIAaIATINAY TagnNsuaIus N
AADANTZUIUNITWAIU
X ol A A ' ¢ . ¥ w v ad A o '
3. vuanuRautiunIsAeNe 15 11dauiiniu e19w131 uazdn TRuNIwAUA e
!eg o [ 1 [ .3
1,000 1539u ) wazinuasnsmins luwniduIasans hittesn 50 s1euu 'l

4. FIUMSSUTININAMLOYNTTUMITHAINSINYATIALANNT DI YDITIN IR



29

' ' L4 o
5. ﬂ1511!f15’311u1jﬁ~11ﬁm11ﬂﬂﬂizﬂi')ﬂlﬂﬂﬂ‘iuﬁzﬁﬂﬂ'iﬂ! ﬂzﬁmiﬁumruumn
o [ ci’ Yo o g J kY [ a
MATFUATNIABDNYTU AU (1)uﬂawz‘lmumiwmuﬂﬂﬂﬁs1&wu31u“1umummammu
¥ = ] @ ' = [} "
N139ANITUN (2) ﬂ'iJ'I‘lfﬂLl‘]Jﬁﬂ‘lHiyilz"lﬁl'iUﬂﬁﬂ”Iﬂ“l’lﬂﬂﬂ'ﬂl]f HLagN1IUINTINUUIYITIUAN 9
4 =y 1 ] [ a
ﬂ’lUTL!ﬂ'i&’ﬂ'i')ﬂl,ﬂ‘t:lﬁﬁllﬂgﬂﬂﬂimﬂWﬂiﬁﬂ'l‘iﬂi)‘llﬂﬂllﬂﬁ:ﬁ'ﬂu 831U ATUANUADINTITVDITUIFN
' o U 4 @ o 1 4 A a
wlaalngy 3) mfuayumsidtumamuiien s WA NGUITIVBINGU/BIANTNUT N3

a 1 o s 1 ' a a w L] Yt
samsuasive @) mfueayumswannnguesansiuimstanmsuaslvg Mianuaunse
a w q o d d  Aa o 0o A 1 ™
Tunmisusnisdanms ewaunilueaans NN NLYL (5) Useauuaza i uaus Ny
MABNFY NDNALINTUITHITIAMTUAZNITAAIR
= o a a:f o ) 3 vy g = %‘ =} o =
Famaa iUt nswannaauaaui llsudslani uazimsautiunis lu
ANUUZYIBNNSIINAUIEH TN RNEIT0EIN s NwmuNesamsus s iau 1difa
'3 9 w [ j = :’1 4 [ =
UszTominazaoanaoan UANENINUINUNUNY Tavainlsenouvpinisauasuinyag

wilaaTng Uszneulidie 4 dau (nsuauadumsinuas, 2559) laun

@ 1

o A’ ! U ~ dl. o =
1. 4915 WU (ficld manager) Tumsduasuasuoumhmddminduas

= ° 1 d’l‘ 4 o 3 o Y 4 a o g = a
ﬂ'l’iLﬂ'Hﬂ'ﬁﬁiﬂlﬂ‘ﬂﬂiﬂﬂﬂﬂiulmﬁS‘W'L!‘VH‘]J‘LI@ﬂ'ﬁ‘r‘iuTVI“LIiﬁWSﬂﬂﬂ15WHﬂnﬂﬂﬂﬂiinﬂﬂaﬂ

[} ] a', [ = gl ' 4:; = 1 9/ =
H'JQI‘UQ‘]J‘VHH HAZUaMIaUTIuNIgIseznand i]xl.lﬂ’]iﬂ“lﬂ‘l’l'E]ﬂﬂ'll”lllguﬁgﬁlﬂﬂ‘ljiﬂ

£l

= =] 4

A4 q 9 o adid e ' & Yo 4 4
nasns e Iiansamihniuddansuilasas h asdvaniaiuisgiiosnlsznounay

UNIMANUSUAAY U INNNASANIsL asaziumivayy 3 iy Ao (AsznsIunbAsIAY

Y

ﬁﬁmtﬁ. 2559)

A Yo 9 ar A Yo vy
1.1 ﬂiJNi]ﬂﬂ’]'il“Jﬂﬁﬂﬂﬂﬂ‘lillﬂﬁ\i‘ﬂ"lFIiUﬂTfIllﬁﬂﬂ\ﬁnﬂﬂmgﬂuﬂiﬁnﬂ"ﬁ

G

o o o U =4

o ° o« do o
WAIHINMIINHATUAZ AV NTUVOINNIA LBU INHATDIUND ﬂﬂﬁﬂjﬂnﬂ'ﬂ ﬂ‘nmmma t%ﬁ'ﬂﬁl'l

A

o @ a A a v Y A ' a ¢ 9 ¥ A
'U@Qﬁ'lquTHﬂ15ﬂ{]3ﬂﬂﬂutﬂﬂlﬂﬂﬂiﬂiiﬂ DIUUIMNVDINTUAUTIUANNTIU LVTHUIN

[~1 LY é =1 9 o =0 .a' 1 =1
voansusalsemu iuau asnudsanisuas uaamnu@ﬁﬂmmﬂaamunﬂanm WY

Vv

¥ e = v ¥y Y o 1A Yo
Wi ugiamsilasndsznovais wimihnuazinuasnsgi luudasvgndaanisulasuas

nEAINITTNIYad Iy IunuAnRoNUNUINANUSURATE TaIn 1) YA NUWAILA
1 Y ¥y Yo 1 o = 5 =
uaslvg Taoddnmsulas daedsnnmsulassununyasnsandnvianuaveutas fin
AUUAYUMIANTUAIY 3 AN uazmANaiuayun 1 d 1iuuI s U U Uas uMSINEATIUL
"o v o g = 4 o o @ 0
ulaelvg) SawdudanuAnsigidoya dmuadhvuiouazuuamianiswau e
a s wa [} g g o a wa Y
unuWaazunul fuaauluuladdvey Malunuwauuazunul §1iidau 1wwdoa
Usznouddo 4 a1 TAun LHUAARUNUNITHAR LKUINLWANARA ULWUA1TUTHITIANS

¢ @ o 2 (Y 1 a [
wHuMIAmAa 2) Ussndunusuazsuswrumswanulaslng invasnsamnsnudaslng



30

@ o ey 1 oo 8 L o a
nudwmuatazisul fiounladdng 3) U518 Aaa uazaiugu Ilimsduduau

1 =Y = L] 9/ [] 1 [
‘i$‘IJ‘UE‘NLZ'T5lJﬂ'l'iNﬁﬂl!.‘U'Ulll]ﬁﬂ‘l’i‘moﬂ1mlﬂ‘u114‘118 1) Tﬂﬂuim”lﬂ]iﬂ"li‘l’lN"lH‘i']Hﬂ‘U“?m\ﬂu

]
A A

Wanua wazn1AiReaTes aneava laglniuvosdudunyaslunlaslvg 4) ud ludyny
guassAamsAutiuOu 5) veunuraazurulginumladlvg Aenmznssums
Fuinnoun Tonensensrunuasiazannsaliuuitiae o (singe command) HOZAMLOYNITINMT
WannmsinyAsHazannsalvoT miaad ey sﬁﬂﬁmﬁmﬂﬁﬂﬁﬁﬁuwuﬁia"lﬂ 6) Ui
U9 MufingizeynsTuMIRANMTINEASIAZAMNT B U0 In SaueUnIY
12 fivaivayumsaniivay dszneudie 3 fis Fait

1.2.1 funmadninauannssisaniaduwinmman swduiuasughe
MABNFUVBININIA (ANIMDNITAITINTA ANIQATIMNITHIIN TR AUIANTUIAITIINTR)
dninnunigyd v da dninnugaaivnssudinia daaunumanuiudayey Tdun

o

' o A A A P a o 3/ 9| o [
1) Sawnunsaududn 3 nu lunisiesigideyn fvuadhmnouaziuamemswann 3am
¥
wrusiantazinud iR au lunladngysanmsmshaus wauve I NUNUN NG ey
oA 3/ 1 ] = 3 ] @ o a
MANAYIvee ansan e leaUniuvesdudunyaslumladlug 2) suayumsantivau
auuruilfianuveanaslug Tnsmmizensaluaunsaaiames mseanluuiaslvg)
annsaeuTlvsfinisaaia u Mad1529AuReIMTY0IAIA ToY AN NI WVBITURTNER
1 o o é‘ of ar os
FwIAMLHUMITAIa/MsTovIe Mswanlsulysnuninliaoandestuanudesns
2 ' a 9 g 9/ @ 4 ) Y a
Y9IAaIA MIinyamvosdui dudu 3) mivayusnnnuiaumsaaa liunaundna
a ea 4 4 o o o o
4) URURNUDUS MUNAMLOYNT IV WALINITINEATHAZ AN NI DIVDITINTALBLHINY
= a8 o w o v o [ 1 c.a
1.2.2 inaadununswaadinaumnyasien ia)usinmnan saudu
iU uAarouR UM sz AN A MMIRan iU dninerudszusdinda dnina
o o [ o a o o @ = Ao w ar o o = Aa o o
Ugdnitania dninnuarnsadvda aoiwaninausnia diinaumsijzdnaudmia

Tasan1sr¥alsznudinia uaznuenudIRAnNTNIMMINEATNITUNITI1I nsuntou lny

w T 1 @ -~ 4
NTURAFU TUTINIAUUY UNUINANUSUAATDY laun 1) s2unuiuaIududn 3 1y lu

o

a o o & o Gt I
ﬂﬁ’Jlﬂi"lm‘i‘lTﬂllﬁ ﬂ’lﬁuﬂ!.‘ﬂ'lﬂu'ltluﬁmm’J‘Vl'ldf’l"l'iWﬁm’l i]ﬂ‘l“}'lLLNUWWUHKW!LNW]J{]‘UWNH

U

Tu)aslng ylmmﬁmiﬁnmémﬁummﬁuamﬁ”rwm wazndfineates anoanasle
gumuvesdudunyas lundaslny 2) mivayunsduivaumusiiaoauveaunaslng
Tudmmsaadunu mafiusandn iagiannnuamRanaa e i mssuiuauvean/aslng
vssqhwuelumsiiulsednBamniseda @u msmivayumsldima Tulaimuizan

o

i w o = + - w o A o " ¥ @
1“@]1”“141; nN173IAN1 AU QU ARINY (AR Llﬂ$ﬂ53u3) IAID3IINTNA LUUAIUT NTTWAUN

9



31

S Yy 9 = ' Y kY
AuUAMAUMNINEAI IF ldganmtaznasgu sadsmsdszaauaanlyveau
o a v 1 Aa " ow o " ' a0 9/ w o 2
ﬁﬂ%ﬂﬂ’l'ﬁﬂaﬂ muyInau AINUY ﬂ']ﬂﬂ A1DINIT AATTLAN) l'ﬂuﬂu 3) AUUAYUDIANIY]

P a a a Y a a W CYI a
g’]uﬂ’lil'ﬂnﬂixﬁ'ﬂﬁﬂ’l"ﬂﬂ'ﬁﬂﬁﬁ (ﬁﬂﬂmqu INUHARAR Lla5ﬂ¢uu‘]ﬂmﬂ1‘ﬂ) 1°Hllﬂﬂ'ﬂ']“lfﬂ

a wn 4 { o o o o
4) ﬂﬂu@‘hﬂusuq ﬂwuﬁﬂmxﬂuﬂ‘i3Nﬂ]iwwu1ﬂ'}5lﬂyﬂil!a3ﬂﬂﬂimﬂ]ﬂ\‘lﬂqwjﬂu'ﬂuwu']ﬂ

o’

= o o o < @ w o
1.2.3 ﬁiJ‘UTH15%ﬂﬂ"liﬁ'luﬂﬁ1ulﬂ}lﬂﬁllﬂ$ﬁﬂﬂim%ﬂ'ﬂ']ﬂlﬂﬁl%’lﬂ‘]“ﬂ'ﬁ f

o

a o ' @ ar {a a o e w ¢ w [ 6w
‘l.l'i'ﬂ']‘i%ﬂﬂ?ii?ﬂﬂﬂﬂﬂWﬁW@lUWﬁﬂuﬂﬂﬁ'Jﬂ AIUANUTUNTUIINIA mummmnumﬁ

[

D

e ” ' o i &2 o w a &
AVNTAVINIA LAZHUIGNUNIAMIWAUIOUA TINDIFNTANUIATHIAINITINYAT IUNY
w a 9/ [} T @ A A = = d
(12 @en.) UNUIMANUTVEATBY- 1AUN 1) 3IUAVNNIUDUDN 3 Nu Tumisanszrdoya
mvuaithvinouazumemswann saumuiannuazusulgia aulunladdwgysanms
& H 4 L} 1 -
MIMNUTWAUVDIRLIUN NN HaZNIANINITEY aasar 13 TagUmuvosdud unyas
[] [ o A ar 4 ) =Y o 1 a
Tuntlaslng 2) Svhwwunsiondas 3) mivayuesannuiaiunsusmssans Munsnsn
3 o 9 o 9o PR EY 8 '
ainuazNauunyasns Miludsanaulaatazdyiogaanisuas saudanissiunguuag
o (] = as = [l [
M3 ATUNYIVBUNYAsNT 4) Useaududs uiazaivayunangsuea q 1wy msissau
i 3 Py = Ve y by — == o 4 v
HHAINU NITIAMILHAITURABNTEM N3 THANUTMIuTYFAunUo INs 1w as illudu
5) AnAunsautiuau Uszenumsud lulym) NUMINLUINIIMIWAILT IRURAILILEE
a wa 1 = o o [ = [ @
urudgriaanlumlaivg 6) dsziiumadidavesszunauaaunuassuvm)aslvyszay
[ a o ey i 1 o d s o
wlagdamia 7) U§iRaudusg muiansoynIsumsnanNMsnyas Az aunsalveatania
WOUNUY
g o " 3 1
2. Wunnilaslugy (Jand plot) Humssuilaunsasveunyains lavsaungu

Y o

A% D % = PP - | A a a v A A 44
invasns lununiey luusnaladmosdu Bnsmslgnisria@ednuildianiswiunilu
Y a o
Ausmsvamsuiag

=1 1 3/ ,ﬂ’ -~ Y A o
3. 1n¥ATNS (farmer) un13sungunvasnsveanlaslununlndifoenu
A Y ' @ 8 = d o 9/ = =1 —
o lrumMsswAuAnYI I IZHItaz MY Uad  MunsHaaLaznIsaala Insuanasu
yéa @ o = U o o o a e o =
A Fenunazau 5w lUfsswnuiahiwul juanmsuazduiunmsaunnu
= o Yo 4:‘ = 3y <3y = o
4, MIVINI39AMI11)ad (management) Tnodaanisnunazdouiuusnisonns
L] L] Q‘ ?x}) L] =) L 4 o =
uaannnanssuaaeak 13 lrginu Sudwdamsusnstams luGoavesedvmania mgua
Tusgnnaiiniswaa mslaasessninavazmaluTadmemrielinmsnaanadseansnwm
- - ™ ) A Y] a ' Yo a a
571 T8 ansuimissanisaiunisaaiaiioas s uanes o lvnua®n laen1suS 113

[ 4 =) o ' =] 4 o a a o
i]ﬂﬂ'lilll]f"l&uuﬂzUﬂ']iﬂ’lﬂUNLﬂuﬁg‘]J‘IJLﬁﬁ]TﬁﬂTiﬂ'lmuﬂi]ﬂiill!‘i_]u‘lﬂﬂ'lllt'ﬂTﬂN'IU Lo

o = 9 ] =1 = = d[ ] = 1 = [} 3‘4 =
mmumi‘lﬂam&uﬂi:ﬁmmw ma“lumsmmumsmmsnuhmmﬂymuﬂaﬂwmuu y



32

o o A 3 a 1 =] a - d ' A Y a a A
Faguszaedinelfinanusauile lumskdnveunyasnsmiuswdos e IviRansndah
v 1 A o ' Y w o 9 '
Uszndadevuia uazusuensassodlinuinuasns souhlduaSuadennusuile

1 1 r 1 4 Y a [} k1)
FENIINUWNUNINTT MUBNUMALNTY HAZINEATNTIHD IHIAAM T WANAIUNITINYAS
v =

po1uiluzsITL

261 HUINNMITUIADOUNMITA UHUIIU(NOIWAUINITINYAT NTUFUAT Y
MINEAT, 2559)

J = Y o o = = id

nsuduasumIsineas lavaldinyasnslunumsnansisyananiola

2 . s ¥ N1 £ a ¢ o
LHUINA strengthen farming plan to optimize specific needs lAgADINNITUATIEHAIAUYD
INEATNT MHUALHUNITHAAAIHUEINAVBIALIDY WAL IZUUNGUMSHAANTLIRUNITHAR
o G.Q o o o ! = ar T é =
mivayudinutaziu i ldgnisnaaludnsuzvetlassauanladlvy samnsnsoulas
a w o g | 'ar o a =
ADAIUNUNITHAAVDIAWBANAL S IWAIN T UNY a I M i ILHU NS HAA/LHU §INIVDY
[N o o 3 .
wlaalngriluameadannluanyazved production unit
= = =1 a A
HHUAITHAAT IWYAAANIDUHUE TN (business plan) 1/5ouaiioWITNAAN
E
venmasrinassziau lluviaviala aaeasuvendunsusrezinaiaisg ez llg

&£ =a 1] d' Y a oo F= 1
VALY Tasunuandasd aionssnd e el judlunisamuiszneunislaoi

q

1
=

iENALIZHARTUATIMS oUs Mz lslinszinumsdfiaedie]51e nazwamsljiRzoanin
' o o " 4 a < a ) '
Iduniesualny Welsznamaziamum s liiRadududazusmsungnm
uazezUsMIzee lsgsnanezegion
p=d v a A4 a a a a
2,62 Tassmsdiulassadunmsndmmeamindssansmwmswannazmsnain
thdmhiuuuasuiws
d 1 1 1 = dN Vo = s
9136 (2558) A7 pINduaGuannsal laaunsnuy Tuweyeasgina
< o . 3 ¢ o )
Tums1¥szvvannsaiifuniedelumsadienamdunysIdannsal Tunumitludseduie
[ o o w o w o : o a
s10lvg) nazdalianudiAyiuuwuaunsENIInEAsIET AMAIH 2558 INDATTUMIAY
ulvineluises mstarulaunyasvuiaing Tavldinuasnssivies Imssunguuay
j = a ' A Yo J A g Vv a @ 2 v a
saduimswaauuunlaslvg T s NI uADTHI5IAMS AILAMINUMIHAAADDA
1129159 (supply chain) M3adanszuaumsieni inuasnsinnuansalumsdanis
= = e{:s ] =1 o d ] é U b ) =
HanARIUDIMIAAIA LA T IEUREINUYhINvIA vy Feezdana liinyasnITegosl
snvnsaeseslunisdavnlatoniswda uazmissimitgnania ausanandud il
ol 9 A o = 9 A 2 A o a A‘{ Aa o [ [
aunmldludunuidias naziineldmuruGuduiunmsluduniauannsalvesdanda

o = 4 =
YUNT PIYIHI NI HazuI BN



33

Fnialszaanmisus AlddhimluTasaimsi lunannaoyiiai saune
thdminiudres moldTasimsszundaadunvasiaslng eastnajiduduin) ieso 1y
mumﬂi@ﬂgﬂﬂﬁnﬁﬁu anAUNUMIHAR iuranaavoduniuiy iazil s nndeseuity
ndumaludunssavilasomsnan wazmssmhoranaansiigaimsdaadulfinuasns

@

o z H 1] 1 = 1 o i‘,‘ o
AugmhdaminiundsuluTassimsszuydudiunyasladlngihamhduiinsilgnive
¥ Y o o
s luaauhdmihniudnde @ninaunyassuneuisaznnion, 2559)
o = ] d{) d‘ s s s W ¢ A o a
nsantivnunyasuladlvglunundmialszaruasdus Guauiiv
4 - [y o 1 " a '
Tasamsiilel) w.a. 2559 Tavlidagalseasd lunmadrsan Inssmsszuudaasunuasulasing)
' ¥ oo A A E 9 s ¥ oo ¥ a A a
laslngihauiiv) de ieraeliinuasnsdilgnihamhivaadununsnaa iNuHanan

s B o A o 1 = 42 9 @ o a ° 1
ﬂaﬂﬂ1ﬂnu'|l|u 1&213“@11419ﬂﬂ583lﬂﬂﬂ1ﬂﬁ]u1’]&1uﬁ1Uﬂ]5%ﬂﬂ1ﬁ%%ﬂﬂ1‘iwaﬁ HagnNITaTvuuUIY

]
=1 = o

wawdaiinsaameninyasnsitiswmlulasinia Tasmsiionsinynaaniigiiduueglu
A 4, ) a 2/ /Y A 4 a o a A a Y
Wunduneunazwutes Imslgnthawiniuluwun Tanuaiasls tanuasls ianuwie
~ a wa A Ada 7 3 o d & A LY
nezdiamuiteu lyveslnssnisa uazinaudgnihaminiuiiuvesaues Fediinyasnse
o 3,’ ar Y o d’l‘r a n: o @ o
Ugniaminiudnsanlulasansa $1uau 57 1 wumlgn 1,158 1s (@ninnunbassune
vnaznIues, 2559) Taslid ninnunuassune gz wiuior. dninaunyasvania
ad o d da LA 4 = 9 s o Y a
UsgnwATdus nazgudinethdussiugsiugisil nsaduayudiuanuiniainms
Yy 94 Y s o 4w o = ' < s = y &
Wiiaesld Az RN UAIsA I uNIIA1 Saunsaulszna lumsantiunmsdae ¥
o ' " ¢ B w @ @ A o d oo = o a v
Tagvunguinyasutladvgithauiniuvesdinialszaiuasus danatimsautdunsosi
1 4 o = L = o @ é ° =
Avitiay muIsnAuHuMslumIAesImwananny I lalussaunila Inmsdutiums
o + = X 3 oA v =
lumsvijendnmerimnlg lumuthaminiumemsasdununiswaa
a A A
2.6.3 UTUNVRINUNANY)
— g ¢ 3 o o ¥ °
AN 2.4 naamundgnihanidudinovaagwiuies lavdune
v ¥ i v [ o S v v A4 ] °
YAz wINoY Atagnmoulagavestinliznivasvus uswunmsinasoailu s dwa
' ' o vy o ' o T
41 vyt Taun drwmhnunsn 6 wyi i duansienes 6 nytiu duatnsazwu 10 vyt
o ¥ " o Y oA - Y
dadiausn 8 wyt uazdalvesiy 6 mijihu Tanmgiisimadeudu Jduanuinly
' 1 = =] = a Y Iy < P e
garu dlvailsznevedwnuasnssu iuondwndn Taun auuznim eews dhdudniu
=1 o ' H o o J = a ' A oA d
sesasunilu dgdad 1dun msidesln nazdaitln dedwasy 18ua Uszneuodwiniu
1 1 o [ o o o 5 o =2 a o o = 4
nguveaazdmuanazvyinu duudnuznilsmuanianaanus naraanensineash

9 &

J ¢ ¥ o o
drfny Taun o1ams thauiniu uendn @unouazmiuion, 2553)



34

A 4 ¥ 4. ) o w an v d w ~
WUﬂﬁﬂH1ﬂqgg“ﬂ1lﬂﬂu1\1ﬁ$w1uuﬂﬂ ﬂQHjﬂﬂﬁzﬂ’JUﬂi”uﬁ AdTILaZ IR

b
o o [ 9/ [ a = 1 a
'Eﬂlﬂ'E)‘]J’ldﬁ::W'lu‘lfi)U magmwau“lmqﬂmawwm ﬁﬂ"lill“‘\lﬂﬁﬂﬁﬂﬂu
9 = w 1 a:{’I
wamslnasesviunos mwa"lﬂu

1) fievilo AARDAUSUNDLIITEWIU

b

2) firmgiuesn Andenuen ny
3) 1R Aaredudunezfiuazsuneviumy Faniaguws)

4) NAAZIUAN ARABALIIAAZUIIAT (Uszimani)

Jéw_r f-‘( N " -
A,_ ; |
.’, srv\
3 e \f\ 7

%

b
Iu.l-l-tiu

BN
Qil palm plantation area

in Bang Saphan Noi District,
Prachuap Khiri Khan Province.

LA ervlreasonablel
NPl odcratelreasonable]
14

INC i casonabic]

5 N —
E] 0 2308600 9200 13800 18.400

| VT T

A W

= 4 4 o Bk G Y w LY o
M 2.5 wemauilgmhaminiudunesazwiudesdaniaszewAzius

o

~ A 4, v v w e o -
LWE‘]Wﬁiuﬂ1ilﬂﬂﬂwuﬂﬂ1lﬂﬂu13ﬁ“w1uuﬂﬂ %QH'}ﬂﬂﬁwﬂ?UﬂiﬂJuﬁ IHBITN

'
A =

° o
i, mmamaa:wmﬁamﬂuwunnnﬁmwﬂumwmwﬂmmxunmmwﬂaﬂ
¢ ¥ o = @ @ ad o
thaniiunangaluimialszeunsaus
= "o ' EY o & A a a £ a
2. imsunguitenuiuude emulssansnmuazanduyunisnan
¢ 3 o v [ 1 @ o a a
vosthauniniu Tasiimitsauvessy uaziensuaien Idnmsmiveayulumsduiivianssy

molulassamsszuududsunyasuasing

d ¥
nail nsouuwaAalumsdniulnsimsszunduaiunvasudaslng

T < ¥ oo o 9y [ Y a4 o d
(laslvgthaminiu) sunovrsazwiutdos Saviadszarndivus

~ . = Y A a Yo i '
NN 2.6 BELNBDIUNUIMHINNVEINNGIAMT uaziihnusveunlaslng

YV

o oA A

< ¥} o ° @ o [y " o
hduidu fJ1lﬂBUNﬂ$W1uﬁ‘ﬂU i)x‘lﬂ’)ﬁﬂi“’i]?ﬂﬂi‘uu‘ﬁ %QMﬂﬂﬂUllHdﬂ?Wﬂ’dﬂ%ﬂ ﬁ@



33

= ¥

ot [y =1 ' 1 a
ﬁﬂﬂﬂ']‘l"llfi‘i]ﬂﬂﬁuﬂﬁ\‘l YUFUUANUVULUI memsﬁmunwﬂquﬂﬂauamuwn Tmflu

Q

\ ¢ ¥ o Aaa Yo A o o ¥
llﬂaqllﬁﬂ]ulhallu'luuu u'ﬂuﬂfﬂﬂﬂ'ﬁ“ﬂaﬂ AD NHATDUND INHATATUA LAZINHATNIINIVDY

U

o ar @ > { = o &
AuisvuiazWannAnenmMsInBas (Awn.) Faiivinlums NaHENTUTMISIANS N9
= o = " = a Vv 3 3
MINWHUMIHAAATITIMSHAA/MIARIA LAz dUATUDIFNEAT U ]A AumsaaIATin
o & ' Y o o & A ad A s ¥ o ° T
dyanadevivanminuansvyenieTssau Inunlumsignihawiniu S 1,158 15 §
a o £ a9 A ) a Y4 a ad + cs
au1¥n 10 57 Aan dadnihvie fe 1) aadunumisnan Taonslaijedunsd uazijuni

=) o = 4 @ a Y A a o
ATUANIIAIIEHAU E!.ﬁ$1]ﬂ'i'ic?f@ﬂﬂﬂﬂﬂ'ﬁﬂﬂﬂ'ijUﬂu 2) INUAUNIWHANARA Tﬂﬂfﬂi'jﬂﬁﬂﬂ

a o A o s P a Yo daq Y A v
AUMWAAIWNAAANIUNIATIIU Hﬁ%ﬂﬂmﬂﬂwuﬁﬂﬂ 3 INUHDHAR Iﬂﬂﬂ’lisl‘h'wuﬁﬂ 1"!51JU1‘1ﬂﬂﬂﬂﬂ

q Q€@

LAz A
- 1 ! ¥ o 9 o o )
nonssuaa lulasamsudaslvgihaminiu ldsunisaduayuain
' & o : ' ' s 4 da
MENUNINIAS Tz AN Feanudoaun ey laun Tassmsthauneuunand i
1 - j = [ a o ’n" o
msaadsuliinuasns luwunlndifes o 150 Alawas Ygnihdumisiu

dauniasnumesy laun

ar

9 o os [ = o = o G
1) AUNNUNEATIINIAY T2IWATTUTALAMSUTHISIAMS L aanmun

9

o

=1 Y a S o
INYATNIIY Smart Farmer HAZTUUAYUMTHAATITTINUDN

o o

o at o o o A o o
2) ﬁ1uﬂ<ﬂu1ﬂﬂﬂilkﬂ$ﬂﬁﬂ3mﬂﬂﬂ')ﬂﬂﬁﬁ]')“ﬂﬂ‘i‘ll‘l—i‘ﬁ Lﬂufjuﬂﬂﬂ'ﬁﬂﬁi?ﬂ‘iﬂﬂ

9/ [} 1 g cg < = a v
Poya UsLa U UNHLIUA1IY HazDUTUMTIa8IRe Insuiluodwiasuse 1@

3) dninaunyassuaeuazwm Lo SA0UBUTUNITHIUNUNITHAR
$10ARa (IEPP) 9A0LSUMANZATNITUIMITIAMINTAMIA LasguanIsuinsvanisuilas

YDIANIFN

]
o o

=) - a w w a
4) amiinainaudtainialszandEvus Wanuinsvamsauuaz o
(= o [ a a s 9/ Zo Y o o FTEs -
INUA28613AUATI3ATIEA W ouna TR wuzhns 19ijo nazdunnaulas
oo o ¢ ¥ o o =) Y ¥ v A o 7 P w
5) guituthdumiwiugugisit Manuimsaadeniugihauiniu uay
w o o ani @
mM3gua Mivansaagiauuiu
o a v o J
6) dinnuAsHNINMIINYAT IaNudeyanugIusntaq
= Y ¥ Y 3/ =3 ¥ =
7) ASUININTINEAT THANuIMsaieanuduntslasiunisnanlu
sduula v uazinuasngug Iny

o @ w A o o w = o o
8) dninnuasintigFannsaisanialszerudddus susunsiiiyd

o A @ A 4 Y o a L] o @ = T
asaTou Yyyrhinldnuamndnutaslngynite uazdequarigdamdnulasing



36

P 3 o A Yu Y v 8w e ¥
MWN 2.6 UnUMMmNRveuRIANs tazithminsveanlasvgithauiniv sunetnsazwuios
[ as o o
DR R RN P PO RERTAIY
= o vy ¢ ¥ woa L e o
nn: Uiz e wasngdunuuhaniniuiinueavnssis1nan duafs e sunetmonszn

g

o o 1 o
vaianszl (NIENTNINYATUASANDIN, 2558)

o é : L7
2.7 manan msdamsauthauiniu
[Y) o d : @’
2.7.1 anwazn ldvesthawiniv
¢ ¥ o & A 4 4 4 A Ay : °
thavuiuduisluidoudisazifuistudu (perennial crop) gnsuLN
' 4 ’ ¥ o o
1041123 (family) Palmae 13 0 Arecaceae (monocotyledon) Y1831 137115 uf yweru g1
Uszinnilivenendafuazduiiveguuduiaody uarianainisesnasnsz lindouu
o o ¢ ¥ o ° s ¥ o
dwmiudnnlsznevvesduhaminiudsenoudde 510 $1du lu een neaethauisiu

o g o =1
WAl 1Ay uazuan



37

w < : o
2.7.2 viugihawniniu
a ¥ ow oA o a w & £ o o o s 3w
WupthdminiuiduiiionsuTaoiy hhiv dadhoiugihdudiiugama
td

LA & 1 g ' o o [
ununadu Taona Idudathy 3 ngu (envinanyuzveanaiay) Aail

¥
o w

w ' A a Y " a
1) 31 (Dura) a1ovugusluasgga Dura Now il uninugiduning
[} o d 1 w & o o . = £

LU aUNWUTLY Deli Dura TYNUGUY Dumpy Dura d8WURLY African Dura L']J‘Llﬂu

= o o oM

Mﬂﬂﬁﬂ!ﬂﬂwuﬁ.ﬂﬂ

o o = o ?.’ o A d = ~ a a
1. wumsw:uwaﬂmuumumﬂunzammmwum 2-8 Uaalung
- (71 9/ o T
2, Naﬂm‘numuw"lumamuﬂizamagmuﬂzm

! £ 2w
3. AYunlaenuen ANuruIlIzang 30-60% voiHatiaui iy (aen

UONU)
' oy o Y f AT A A
4. uaazwathawniiiy Inlesmuaiiung,
¥ g s A v
5. WSinanisiuanaldenusniisy
o ar =~ 10 @ s w d
6. taytiwingnldiluduidmivlsulgaiug
aa g, @ o { & =] [
2) Witles1 (Pisifera) argwugwoluaszia PISIFERA Adonlfiiluus
. it d ) o ' M
nugilidaui

as \ef 1 w a0 w 1
AT d1WNUEND AVROS TIUNUTND La Me MEWUTND Ekona FIUNUTND
¥

. 4
Yangambi Wuau

rd ar

= o A
UIATUNANUT AD

¥
CRY

= a o (=1
fives anweazwathdmniniuee lilingal

w da
I WUgH
a A =
2. M“ﬁulﬂaﬂﬂuﬂﬂ‘ﬂ'ﬁu'l
=1 X P e T A & oA U w A
3. nEaluan waﬂmuumuuﬂdﬂnu mm%mmuwuwiumamammu

?
'

' ¥ o

a 3 W v 9 9 = 2 1 =
unzitluviiu uaazaulinandadodudnouns hilinanaame
d o3 (3’ @ 1 ¢ 3
4. wenwuminiuaowathauiniugs
@ o P - ]
5. mamduthauiniulng
6. Tudonlglgnlumamsd
v &) & B o = A & g a A
3) INUBI (Tenera) Wugihaudniugnueau Anounanua widlunsnaaie
Tlgnlumanisd
= o w A
Hyadunanug o

W o

o o =t ¢ % i 4 a -
1. Wugmiwen winmhauiniundlunzan Ianumunn 0.5-4 Uadng
¢ 3w =) v = o i
2. wathawdiv wwihadulssadegsovnza

ad = ¢ ¥ o
3. uvunlasnuen ﬂ’]']JJHN11]5$1J'I‘EN 60-90% voIWatau iy



38

[ w o o I~ w
4. ANHMUSVOITIONUT Wuﬁiﬂ!uﬂi]ﬂzlﬂu“ﬁgﬂ1ﬂ (Heterozygous)

(Sh+Sh-)
] a £ w o 1 aa
S huﬂx‘ii]’lﬂlﬂﬂi]’\ﬂﬂ’l‘iﬂﬁu’lﬂnwuﬁiﬁﬁ'J'I\iﬁi'lllﬁz‘lf‘lﬁlﬂﬂ'ﬂ

6. Inananainaue

a =1 ' w o ¢ ¥ o w o
AITNN 2.2 llﬁﬂUl'ﬂUﬂﬂ'ﬂHHﬂﬂﬂ’N‘\lﬂQWUQﬂTﬁUU'11]14 3INUD

q

o

anyue WUp

A3 MBI Wl
1. ANUNUINZA (anins) 2-8 0.5-4 V1IN
2. 1dulvseunzan il il 3]
3. HA/MZATY (%) 60 60 Wnihanai
4. naenuen/ma (%) 60-65 60-90 92-97
5. nzavKa (%) 25-30 8-15 VNN
6. 1iioTu/ma (%) 4-20 3-28 3-8
7. dafumldentien (%) 50 50 30
8. vhifumeant 18-19.5 22.5-255 25-30

AN: AIVAFINTINEAT (2551)

2.7.3 szuumsdgnhaminiu

~

¢ ¥ o g oa oA g A ulsv & g A &
Thamihiuihoisguduinlga ldmmz lufiuiiwa¥ousuduanyniaeglu

.

a o EY LS A A Y 4y “ o Ao 1 = =
wan wAnuIduguagasvseni i Indsedinzia Matsdnyniinanomsesyaylatas
a ¢ 3w . o a v &
Twanan1haininiu (Hartley, 1988 L@ Corley and Tinker, 2003) Hswaz@uamsantiuniaa
g — s %’ o
D) aamiuizilgnihauingu
2) anyuzAuY
¥
3) 1suaninu
4) gunnl

5) LUAURAR



39

A o =) .g A A [} Y ¢ 3 w
AITNN 2.3 Lﬂfl.l‘"'ﬂcluﬂ'li‘]J‘S$L3JHﬁﬂ'IWWHT’I1’It111]'I$ﬁl]ﬁ'l‘ﬂi‘]Jﬂ'l'iiJQﬂ‘LJ’lﬁiJu'mu

anyMe mzaun  mnzaudunay  muzaudntion limanzeru
Wananh (Al 2,000-2,500 2,500-3,000 3,000-4,000 4,000-5,000
1,700-2,000 1,400-1,700 1,100-1,400
Swudouiut s i 1-2 2-4 5-6
(1Aov)
gungiimataaeail ¢ o) 26-29 29-32 33-34 35-36
23-25 20-22 17-19
Snumuaaasiu 16-17 18-19 20-21 22-23
(MJ/m2) 14-15 11-13 8-10
au (A3 Au) AN 10 10-15 16-25 26-40
AAIAIMYB AT (%) 0-4 5-12 12-23 23-38
MIsLEhYR A @ AsudaR thunan 1id
mMsviudvenh laifl nlaoinn iAntiey Y

;352 uazAmE (2546) 1AL BIENIA (2555)

e y ¢
2.7.4 msdgnthasminfunuuinll G352 uazsswen, 2558)
< 3w A gqapy a oA a P '
mstgmbhauiniude i ldnananotnaeiiies azlisw lanqua1 nyasns

Y =) Y ' ¥ =
ADAANZ DENNDY 6 Y523 AD
9 o N 2\ B My yo ¥ ¢ ¥ o
1) jindamuvenhauiniudesganvacvedu lu uazsn venhamminiu sg
o s ’o‘ a
Ml leadhdusiniu

P o”u’ &2 A

Y o A 44 o =) @\ 20 o A’{ o &
2) Eﬂﬂﬁﬂ"lﬂ“ﬂﬂﬂﬂ1ﬁu1‘l'lﬁuflfﬂu o ﬂWﬂMHWHU%BUWUﬂ“ﬁQNdUﬁﬂ‘Ijﬂ oy

A IUAADA

3 s

nM3UATNHI

(98]
—
=

i3 191)o

o 4 A
NOTTNULNED

I
S

ame  Cane  Gaie
@

=

5)

W g
6) mmmmzﬁwaawumﬂﬂgn



40

o ' a o
2.7.5 Yuneumsilgn (nsuduaiuannsal, 2553)
{ ] r!’l.J { o ' s ¥ oo 8. .2
1) madeniundgnnunniianmwmingauunmisignihaminiu 1dun
J 4 . o
wuhmanaldvealszmelne lunoudnz Tuanvelszima

G dy = - o g ~q ¥ ' ¢ 3w
2) ﬂ_l'ilﬂiUuwu‘nﬂQﬂ o ﬂ15ﬂﬂﬂ1iwu“1ﬁlﬁuqzﬂuﬂﬂﬂ1iﬂ@.ﬂﬂ1auu1uu

Vv
g

a oo 3 1 a g :; v é‘l’ t:ll. -]
YuaaumsU i lumlas Taun msyndniunuazlivanwiun msviouu msnamalu
4 g @ A =
malgnhaniniunazmslgniaguau
o ‘;‘:‘ w Y o o " oA g ] w & o

3) matlgnmhaminiumslenugmues satlumswanszning Wuggs nu
w  daya ¥ g s
wugAames v lifFinaniuiugs

a wa o o w g "uJ ') A :’; 1 Y

4) msdRianisthzasnuinisguasnyniduiniu Aeasuawansiaog
v o A & e 3 A o ¥ Y+ 3 w T
aunarluGEoumzd MInwadrny mah;sau malii ile mstlesnuiazivalinuas

g Y 3
LAY NMTAIVAVANLFUY 5IDIAIUIIUIUVD L wazANuulTlsaumasiugnssuily
] = A‘l 9 = .:'
6137 B2 14 I HAanAAN g waze NN
d A [ g o od g s A L] a 3’; 1=y :; Qs
5) mstnuinerauiiu hasisivezisuldranaasaailin 3 vasan
- A = P P @ ok a - A X f
Ugn wandeeziiuuilud Ay nazgigaluili 10 nawINtuRananIZANMIDaAR YUBY
AUANINIIAR ONLALNIIIANIT
:; s d : ] ~ 4

2.7.6 Yunaulumsoamsaanihasiniu (552 LasTInad, 2558)

=

o o LS T ] Y A o aa = a A £
thawmiuiluArege Avsumstanisaiunauaztilsgansn e 14
9 a s A Y = [] [ r:'l =R ] s o g o [ 4:%JI
Tdwananig dnainm uazldnandeatsaeios Jaimsutmsvamsasunhaudniu fail
a A& 4
1) Mawsennunlgnuaznislgn
o g o ] " 9 =
2) nsquathamidulussnoulvinanas
4 f w [ ] a
3) mguathaudiuluauswanas
Y 1 o o a
4) msguarthdauvuiulurnsawiszaunanan
i ' a
5) maguathaudniulugswanananas
6) NITINUIY

&' 9 =1 1 o ¥ &
nndoyaiosdusziuldn msdgnihduduiunuuial vaznisdgn

o %’ o 1 = [] . 1 [ o ~
1J1am.i11m°lu'1ﬂ5amis:‘uummsmnumlLﬂm"lwiy ﬁl%iJﬂ'J'liJl.!ﬂﬂ‘FlNﬂH‘l’TﬁW@a]}’m FNATINN 2.4



41

§ 1 ¢ ¥ oo o o ¢ ¥ W
a3 2.4 manfFoudisuszniamsdgnihdminiunuuia lddumsdgnihduniniuly

Tasamsszvvdudsunyasutailng

& o & o au‘ o [ =
mstgmhaminiunuialy msignihamhiululassmsssyyaueiy
nvasulaglvg)
< Yo o o Yo ° Y A
1. tneasnsiludautiums lumsnauwy 1. igvamsulasyiminlumsnauny
s o g a o = ]
pazMsIamMsaIuthaudBiuvoIa LD myauiinauluduaieg
o ' = o o 1 Y A
2. INYATNTIHUIHANAR TN UM 2. st luaaianeAsNs/MaANDINY/
d a
avnsmKI 0 15991 annsaimsayas/Aatadusn luynsu/
A ]
1391y
Yas .ei’ =1 Yo = o  af &' ) 1 )
3. gsuaai)udmvuasim 3, MM YT UIBHANAAAIININ

¥
SENNUNHATNSNURTUFONARER Lazl]
3
mifmuasInSuFeaImi
Vv '
1. 5wz limiveu 4, 5IMANIALANN TSI UATIAVU

" M W 3/

5. saufienumaenyudlsznounis
- { o |

6. J52UUNSAMITNET Y (fair trade) 130

Al o 9 A @
Fluﬂflinlﬁi’lﬂ’ILWiJﬂW‘HﬂQ

e

= A d' Y
2.8 NMHIIVVNNYIVDI

¥
(Y] [ =]

a a = o %” an d' =

msAnuIszansmwasHantdininiuiI s AN N at IN1Ina 035
Data Envelopment Analysis (DEA) t182 Stochastic Frontier Analysis (SFA) HANsIAYszansN N
mswanlugaagiiviionlFzdnuunis Talasds SEAilesninmawra 3 dszms 1aun

=1 o @ 1 L'd Y ] ]
Usznisusn 35 sFA 18 anuddyunesrdsznouvesnnuaataniou laun a1
-2; d‘. = 14 a oA :“i a wa 9/ e a oA :

AanuasAmasuinanna L liddszans o Falumelfuandinnw luldszansnmuu
") =1 a J =) = 9 ) = 3’, Po oy
inveitludadiumsaamiosvesnnurundslunanannavua 1Uszn1sh 2 35 SFA aansn

] [

an o o w L .
T¥msoymunuadadimsugluuvesdenduvoudunsuanuazuanassaviovd Ay ves

G

v
St 1

o a = & = " A o

dunlsdase1d Uszmsi 355 SFA aguuiugumangu]) Taemmized st uuidunsuiay
~ a = < = ~ ' o " o " =
inowwedinenalanvesnnuilues weamsufsuiiisuszninanulungudedielasiinisan
- 1 A aa 14 a a 9/ = a a
t.‘lQﬂWﬂ‘)'li.lﬂﬁWmﬂﬁE]u‘l"lNﬁﬂﬂu'ﬂxﬂ’.l'IllleLIJJ‘IJ'iSﬁﬂﬁﬂ'm‘llﬂd“ll@{gﬁiuﬂ'liﬁﬂ'isl11]‘i$ﬁﬂﬁﬂ'lw

o o g Y L] o
mananthdutiniuveanyasns lulassmamuaninlalva) veanuasnsTudunounazniuioy



42

a o o d o W a
FanSadszouditus Tanhuounisadaw3s sFA Taslagiuuunisnsznonuy half-

v
o o

o o aooa a o
normal distribution taz 1FuuT1a04 Cobb-Douglas y1adszansnmniseanthandiniu

]
a = oo

Aaa A 1 a A a a ‘;‘,’ Y & = 3 a
Llﬂzﬁﬂﬂﬂﬂﬂﬂﬂﬁ‘v\lﬁﬂﬂﬂizﬁﬂ'ﬁﬂ']Wﬂ'l';TNﬁﬂl]"lﬁllunJu "H\‘lﬁ'lﬂJ’l'iﬂﬁﬂ'}:l'lvlﬂinﬂTlu?ﬂU“

o

- 3 1

INYIVDI AU
aw o W o a ¢ ¥ = a
3% (2544) ﬂ'lﬂ'l'i']ﬂﬂﬁﬂﬁﬂ']muQ'Iu‘llﬂﬂﬁ'lull']ﬁllu THUﬂJﬂQvlﬂﬂ:ﬁu?JUW'li']mﬂiﬂcﬂ

- ¢ A w a oa = = o %’ o [~
fiingUszasditodmlsz@ntammisninmanaiinvesaruihaminiuvesng inusus

Y

v o s ) ¢ ¥ w e R =
foya Awmsdunwaiinuasnsflgmhdminiu $1au 63 au uazlideyavedlnmsmizilgn
2000 ((AoUNNIIANDITUIIAN) Taonisi@onaauiiiinisduiivay anInmuAsygne
1 [y o a d 3=, .
AIAAIA LazaN AR NNAA1AY 11111315121 1ao193% Data Envelopment Analysis

(DEA) lumsiatlszaninmnmspaanianain wan159swu 1 Uszansninnisnanyea

a 3 =) o =

4 g s = Vv £l' ot zzi =1
Tﬂ".]l.lﬂ’lf\i]ll’lllu‘tlﬂ\iulﬂﬂ Huua Ty vy iJm'imsuuuu“lusmumwm:ﬁu uazsu

'
w oA o

o @ o O { ¢ 2w oa a a a
nslszgaaldismssamsaahdminiunange i liaauhauiuiuiiszans o

L]

&
unvu

o =) o A ar a a
oyuu (2554) 1dinsTnsgilsyansnmnis daduemisnaavesnisnan

W
o o J

¢ 3w @ o o ~ tow r - £y o
1hduiniludmiaguginiingudlediie muasnifilgnuiduminiu $1uu 393 510

A4 a = Jd

aw " [IpS P v a o (e My - e - H
Ham3Isununesshinadenanaahaminiudesuihamiaiuiloniliueunsd uaziu
9 = a A A n# A o ) b Jy o Y4 a = o
WINNYATNsARIN T INaNaRAATRILAY AdsNT I NAMhdIY wag 1Wi]uBund
1 o 3 o { A dg
waziuniiudduhdninfulnfBuaimevudiy
= o o s A = a oa a a a
153%9) (2556) M3 09 N153ATIEHUTLANTMMTUATBIAIVOINITHAR
s ¥ oo ° P A o Y] ) @ @ = ¥
Phdaminiuludunesnan vwmdansed nusausimdeyalavlauuuduniwaliFalasiaiiann
' ' 3/ ¢y v o ' o ! )
AquAlndunbasnsRgniaudniu S1uau 150 510 lannnsgudledauuraiviuaou
a a aana a a a d
asnszvveyaldadAFanssaul 113 U0s1EHNIT0A00BWY RN 11ATNITIATIEH
= Y T aw 1 = a a =y =
Wunsuiau@ailugy (SFA) wamsivonudninuasnsilsz@ninmaaasygna lumsnan
L3 3’ ) T 1 9 a0 o o 1 v Ada a T a a
Thauiiuegluyisdosay 78-99 uaziin unasi ovay 95 dutatuniionsnadodszansnm
a a a ¢ 3 o g o o ¢ B o
Fasspgne lumssamhamihiuvesnyasns laun Uszeaumsallumsiiauihauiniuves
INBATNT NSTINNGUINDABIBITINIVOINYATAT MITUVAYUYIINNIYINGT HazMIo
] 1 = ¢ P oo v oA ¢ 3w
dmriveamisnusyms szuunseaathdniniu tazimasinvesnanhduing
= 4 o = = = = a
153%q) uazAmy (2556) ¥1N13U3zuse ANTAINMIAATHIAIVOINTHAR
¢ ¥ oo o R e A a o ¢ & = o a
Prauiniuludunoanan Jmdanszl Tiagiszaiiie) AnyIdnYUEMAATHIND LAY

@ = ¢ Y W = a a a a
EIEY ﬂ'l‘iN'ﬁﬂﬂ']ﬁlJu'ﬁJuﬂJﬂ\']lﬂ‘Hﬂiﬂi 2) ﬂ'ii’LlJu‘]J'i$ﬁﬂﬁﬂ‘lWﬂ'l\i!.ﬁﬁ'}:ljﬂi]‘Uﬂiﬂ'ﬁNﬁﬂ



43

w

o 3,’ - @ A 1 a a = a 4 %’ @
dduiinfuuag 3) dnvdesoninanelssansmumarsygnsvesmisnaaihamiuiuly
a 1 =] w o c; 1 @ 1 9 1 ) o ‘:’ o o o AN
gunoa1an Taniansziingualedialdun invasnsdilgnihaminiu 91w 150 asISBU

a [} ] 1 a Yoo
Taoldimatiansguodiadio manusIvsmdeya arouuuaevainlaslsis sFa Tu
= d a a = = o
A3 Imszilseansnmmarsygnoveunsasns uazl¥msimaziaunisonnosny g
v o ' a a a a Pl aw '
asrvaeufitsninanelse@nnInmuAsvNIveINIIHan1 1Al IiuNan15 398 WYN
1 [~ = P = = o =1 9/
1 nsasnsduln il umerieo Torgmae 48357 nisAnuiszauszoudnui dwld
V| =3 o o o %’ Y] [ Aa a
asasouge dusyavnisallumsmaauhdminiuunani 201 2) dszdniammig
= = '3 ?,’ o (] v ~ o 9 @ A "
wIugnavesnIsnanthauminiuegluszaugs Asiluiesar 99.59 uag 3) v Uono

a o = a o %’ o ' P4 [
UszAnsnmmassugiavesmsnanthaminiu 1dun Uszaumsalveanyasng mssungu
UM a2 1981119AD5 09 SEUUNTIHAR LAZIMAININUDIAUAAT

a o aw A @ a 3 ’a’ )
naBa1 LazAnE (2558)11in3auE 03 A1svaNTumA lu Tadnskanthauiniuves
o ] o Qs a = ] 1 (-1
nEAINs luduneasudn Yaniags g ietl namsIenyN nyasnsa M vl uwasy
fogmae 52.77 1 sumsinuisgavlszaufinuiiln 4 nio 6 uazisouAnYIN 6 ¥50
@ a =1 [ (-1 = ] 4 o
Pszmatiptinginiw dwlvgilumndnngugndisuasemsinyasiiosarnsainsinyas
& " ) & = & "y - — o A - a
assmurianudauilueimainsneesnyin mngnluasizewiane 4.41 au il
& 4 io’ a 3 = - @ I3 ’o’ @
dszaumsatlumsignihauiiiwaae 7.23 1 dsgaumsmnnousuneadulduinulull
= 3’; o o o g @ o
W.A.2555 DAY 1.84 A5 9 01FNU0IRs s ou Ap NMsvhawihaud iy se%aun e Msiaiu
819151 Sauuus sy TR sutazis 1ML ENAS AT UNTIIMSINEATINGY 2.00 LA 1.55 AU

o v A 4

o ¥ g { o ¥ : 1
audIAY Wuniinseasnauanazuilgnihduiniumae 43,57 uaz 23.37 15

=

o @ ° 9/ 3 ’o’ ar - 3/ 1 1 9 o %’ o - a
muddy sauduihaninimie 22 aude 15 ergauthamhdunae 7.453 wanaa

Tduiniumasaelsaot 2.384.88 A lansu s1Avuwani lanfuag 4.01 1n luseudnrumn

(2555) 15w laainthduiiumnde 189,525.72 um

g @ 1

Joygn uazamue (2558) Anwiniswanlauinivedisdituaiuuiasgiu
Roundtable on Sustainable Palm Oil ¥93nH¥ATN3 IWTanTanszd wan1339uwyd INBATNITH
Yo o = ¢ b e oA Vo o a a o
1#5sumssuseunaspiumsnaahaminiuesidigu 4ilonmsnaamaelsaz 5,559.58 un
uaz Id5umanaanaoling 14,294.48 1n 185umanouuNUgNT 8,734.90 uinaels dau
i a ¢ ¥ oo & e wa o a - 1
invasnsgnnaathauiniuna lduag hidfidaw rspo 19dadenmsnaamnan 5344.54 vin/ls
1 e _- 4 1 - | 1 ' é
ualdsumanaamanliaz 2.392.61 UM uazwARPUNNUGNTINLY 4,536.94 INAB 13 B3

Veunlunuasnsgnianmuuufaves RSPO 64 4,197.96 1w/ 15



44

o = 1

5 o a o Aaa 9 a a £
Coelli and Battese (1996) ¥11n153vuiTaseniianswanoniu15szdnsaina v
MATIAYDUNEATNIFIIDUIRY HANITIDIWUI MIHAANNTINEATUDIB1IOWALL AT
-~ g & = " & o w
miasnaeulaollanFunmswanmouauuuugy Fesamorzluuudmiusansgnuaiy
a - (P a o ) o 4 v aw M r o ) Y B
manan lilidsgansnm Jeyaszauvhsuanadaniudvenrisnilsamadmiuuaiouna
ud s (ICRISAT) 19aualsimosanluzinuuvewanisvialszaninm 1dun owguaz

w o = a 1= o o a
izﬂUﬂ’lﬁﬁﬂH’lﬂlﬂQ!ﬂHﬂ‘iﬂi Yaroarhsy uazdvoamsduna Wi Nnes voININTUNITHAR

o YA 4 g

T oA P Y] o 4 P
nTeuaunuuguiimsdszmunien nunugnineiveslunyuiinsanoninansznun
v
Tuiilszdninm TEmstivandainmitUfiidamladvesnisiuenansvialszansam
[ 4 [ -:g v ' [ 5 1 o
Tusgauvhsuuaznisantsaaiiiaiuifeiva1eg luduaeungedvesnisarauuuiiass
HANISIVEWLT U9 1aulanswantanaemsuIalsLansnImuo InyaINg
o = adia a o Z Y] o
Hasnaha.et al. (2004) 1an13daziivilssans nmmsnaniauiniuluniaez tuan
= r'd [ A o s A = o a a
YoUNIE FUIAs1 lagn1s i nsutaugy 13aguszaen e 1) Ansizvilszansnimnig

= " A a s Y 88 o
mﬂuﬂ‘ilﬂﬂlﬂ‘ﬂﬂiﬂiiWEJEJE)EJ“IfINﬂﬂ‘IJ1anu1hu1uiﬂiﬂmﬁ NES-Trans BlHEJMWﬂi‘IGlszUﬁﬂ uaz

]
AAda = i

2) AnuneanudadenisninadotssINTMWNMIINATAYDUNHATNTIIWIBYNFUAIDLI4

' 1 o a
laun nuasnssvseslunguinuasianiii S1uau 80 au MsusIusmdoyalasly

a =

uuudaunw uazYeyanasgi lauininmsdisaeludouunsiay 2001 Tasl435 sFa Tu

a u

= o aa = o a o T A oA
MINATIEHUsZANTMHMIMATIA ARV YDA Cobb-Douglas AN IDeNLN 1) Yszansan
=) ] i o o :’ ) o
mamatiavaunbasnsswtosinanthauiniululasins NES-Trans Tuguinsiaz Juan
=1 = = = o %’ Y -=; P [ -:;dn a 1 a a
Hlszanimunisnanilamiiiu masiovay 66 taz 2)JItunNanTwanolszAnsnIw
NMUNATAYDANEAINTIWIDY A MIAREITEATsZaUANYN
¥
Ojo (2005) Han1sIvumanaauazlszaninIwnlamaiiaves lsanuanaiinu
hanludlsemealuite Tiagilszasdiio 1) nageuilvdsniinansznuaemsuialsz@nsnn
a a oA = @ %’ @ a U @ '
lumswdauag 2) nagauilszaninmmamaiaved lsanuanaiiuilidungudlos
[ T g v 3 o o e
laun dilsgnounislsananaiiuiianlu Okitpupa, rele 1182 Ese Odo Local Government
j = w aa o A ' o 1 3/ 1 1 1 A M A
#WUNY9355 Ondo TuA5 $117U 100 AU 1HENNGUAIDE19AI8M I TUDE1391 1A5 DB 1911
[~ 9 Y " =Y s 9 Y aa a ey
MIAVUIIVIWTOYA laun nuyaeuoy Mianzideyalyadaranwssau vas laolsls
= o« a a a = oo " v ]
SFA Tumsansizrisedninmmmanaiia #nan1539ewu 1) Jetonleansznuaon1sua
a a a o o =
dszansamlumiswan Ao msdnur uazdszaumsaimsauiivaululsanu uag 2) Tsanu

yuranan Jlszaninmlunsanaga



45

[ a

Iwala.et al. (2006) ¥A15IVBHARAALAZITLANTNINNIUNATAVDINITHAR
¢ ¥ w o A w oA a a a a
haminiululsamaluiBte dagilseadmonsnaounanaauaziszdninmnianaiin
a o %’ o o %’ o 9
yoamsnantduiniuveunuasniglamhdminiululsamaluife Tavld3s sFa lu
=3 o a a = a g = 9 =
MIIRTEHsEansmwmamaiia manuswsmdeyallgugil [Huuudeuoy wamsanyl
' a a = ¢ ¥ o ' o ] w Aa
wu Yszantnmmamaiiaveunyasnsdilgnihaminiuuanaenuediann Tedeiiina
o ) a oa a Yy o o
wIRssantammamaiinaaas 18un ergueunuaing sedunsane nazdszaunsel
o o [ &’ Aa = o 3 a oA =Y 3 4 ;’,’ o
msirhiu uansdenawnui vlszansmmmanatinveunuasniggniauiiniv
4 X
WY
e a o a a = os g o
Ogwuike,et al. (2010)mmﬂm'iwmlizﬂ'ﬂﬁmwmamﬂuﬂmaﬂia’dﬂﬁumu
o d | s a
Y1duvu1aian 11 Ohaji / Egbema LGA Uszina luiGe 1ag Pobe LGA a 15155 g1UHY
A w ¢ A Aa A o a > Qs a
fiiagdszasdifie 1) asaeasuissdnsnmmamatiaveamananinivihaululszma
luiGe uazmssasguiiv uaz 2) s susuanianaavesrai 1ssznamsaiuay
a g [ o a4 o = 1 o 1 y ar
nazramiswaniniuihdnludsema it tagassai g nqualedia laun Tssana
¥ e ' o aa w = o A
viudiaunnaaa nndszma iyl e uazaisismspuiiu e 170 153970 18enan 8
s 3 A 1w 1 ) =]
YUBUYDI Pobe LA 9 FHAUYD I Ohaji/Egbema AIUITNIFUAWDI UV UHAWIUADUMTINY
¥ ¥ da ¥ - ¢ ~ ' '
srusmdeyaldunuaeuamnulassaizg msnnnedulFoumoua NUUANA1ITEN IS
Y a a - o = 9 3 -
s10ldmae uazilseansammamatiavesnsa uiunu Taold test M3nsndausio lAgnsves
o = a0 v v = I's . a d
msautiuauimvua 3 Taolgnsinsiwravdssuin (budgetary analysis) HAZN1TAATIEH
szansniwniamaiia laol¥is SFA Taol¥auyu03 Cobb-Douglas HAN13IVY WU
1) UszAnsmumanaiinveanisdiuanuvesdszima ludite iaundedevay 97 du
Uszdninmmamaiiavesmsamtinnuvesdisisasgutiu inumasiovaz 89 2) wanlslu
I %’ Y d (] [ Y — o« = = ¥ o
myanaunuthausznImsauivanluyszmaludt onazassas gruiiu Uanuuana 1Ny
Tavdszmaludite nat lsganhassaspuiiu
o = s a oa = =
Akinniran, ef al. (2013) ¥1013 A3 13T ANTNINNIUATYFNIVOINITHAR

' v

¥ o L 4 2 9 =
drduiniulununosdnsnasosdiunoanu Surulere v035gToTo YszmaluiBe ¥

a o A = o o Ada A v a oA = = ¢ 3w
Jagiszasdivensdnszviatuniians wadedszansmmwmanrsbgavvesminaathdaininiulu
A 4 7 0 2 w - {
AN UNB4ANTUNAT0Id MBI Surulere ¥0355 1010 Uszma’luite dszansidnul Ao
E) o g Y 3 9/ = 1 o 1 5 A -~
nyasnsgugnihaminiu Smuou 125 au Taldmatinmsgualetauuunaisyuneu in3odilo

g 3k = ow 3y o 7 3 aw "
AlHlumsdIde 1aun upuaeuoy uazuuudunvany Insaas1a wan1s39ewu1 Jedeni

a oA 1 a a = a L3 %’ o o = [
'El‘VlﬁWﬂﬂaﬂizﬁ‘mﬁﬂ’lWﬂ’NLﬁiHﬂﬂi]‘llﬂdf’lﬁﬂﬁﬁlhﬁlm'l‘uu ﬁﬂ ANHUSNNUATHINWUAZAIAUUD



46

EY o o o a ! A 4 ﬁ A o A
Haounuuaouniy uavtlymd yiitnasnImwFyoylununmsany Ae inalulagh
v o o o w a Ay
iy sEAUMIAINUA tazaten1sHanna1n
W ¢ ¥ o a P
Salmiyatia, ef al. (2014) M1svamsaIuthaudniuaIsHsTInURa1olsEns
o = - o {a [ o ar I's o 1 '
HAZANUUNIT lﬂué’ﬂﬂmsmu HnauldsunstansamunaninauaztonMUAIL A IHAND
o = '3 T,' w o Y =Y =] - c!Iq [ w
msiSuilyamanaahaminiu (FEB) inannapsnnsanfemaaeniaumsigniagmsians
Y] - d A A ) o ¢ ¥ oo w
Mumailamsnuneazdunadon smmlszmnluaiudhamhiuainsatanisuay
o 3 - o ¥ w a Ag 9/ Y aw n:qyw a 1 9
Y3uIMsnu 1a wanan 13U ALY 1dmuANUApINITIUATEHGIT UM T 1
= d'i = s a =S 1 =1 -
maluladasdummiazMsdaaIsiHAAADNIZVIUMT IUMITTAN THANAATNITINUINY?
1 F=| =y = A J
UNNUTZANTNINYIVY
@y 4 o a s v o Aaa A " a a a
Alwarritzi, et al. (2015) N1N13 InTzniavensaniwanelszansnwmanala
9 o !,‘ o ] = A A - w ¢ A = a 4
younuasnifilgmhawiiusseeluilsamedu latlie inglszasdionne 1) Anse
a o = a a Bn" ot ar a Qs
Uszansmmmmamaiamsuanthduhiiu iag 2) ey MAATHINILAZ TIANVDANYATNT
aa o a o a [ o " 3 v 9 o %‘ o 1
niransznunvlsz@nimmmannaila ngualngialdun inwasnadignidminiusivdes
) =] 3 F Ao 3 Y 1 a a
$119u 271 au msinususmdeyalduuudeuownilnsaain 1ael$3s SFA lumsins iz
a s o =y a a a s
dszAninmniamaiin wazldnmsimsigdaunisonnsonygu lumsinsizvdedons
FTHTNUALTIAUVOIABATATNIHANTENUAUUSZANTA TN IUNATIA HANITITY WU
] = ) e a zani|" o o E s
1) inyasnsswdasilszansnmnianaatauinniuluszaud Gevay 41) 2) ladonia
= @ Aa o = = = o ‘;‘:’ v L
wsygnasdanuniinansznuiulseansnwniseaaliamiinveunyasns laun
1 ) o g o
NQUINYATNS szAunIsAnm 81y wazmsdgniisuuunauweu luauhauini
a 4 s 1
Chandio, ef of. (2017) ANHIDIHANTENVVDITUIFOMALYUIAVDINITUAD
Uszansnmmamaiinvesminant 1 luiies Sindh tlszmmhiaau Tavlfimatinmsguaieda
w 2 9 3 Y 3 o ¢ Qg Yada P A
HUUARYIIANDI IV INYDYANNAYGNT17 180 518 Aamsdunibel 1935713 12H SFA LiND
=] " 4 =1 1
dszymanmilulylIdgega (MLE) wanisAnymun vinavhiy o nazusaau inade
¥
Yseansninnsnanve 19111104 Sindh Uszmananiu uonanilssansninnia
= d' 1T @ & ' ¢ o o = a a =
WMALARAVNINY 0.97 BIVNNIEAIINI 97 e T UAvDUNEASNT VUszaNTAMMANALA
ﬁ'm"umsﬁmﬂmnwmawumaumﬂﬁuﬁJuﬁﬁuﬁﬁmﬂumaﬂ%’uﬂ;ammﬁmﬁ’nuaz
UszaAnTnnmMamainveanEAINTsweeslu Sindh Uszinemnaniu

o

a P = - A o o =
MINNITNUNIUILIAA NYBE uaznuItsiineItesansniulssynd lvifa

v
aw 8

¢ o g o =
1_]'§$IEJ°HUﬂ1JNU']"DU‘]qu AINTT1IN 2.5



e a‘d‘ Yo = = =y A A
A1TNN 2.5 ﬂiﬂmm‘n"lmumﬂm‘mummm'mﬂ OB LAZNUITYNNYIVD

47

o

3/

@ - a a e
vy ) sz Toninpauive
o o A
AN 2550 MNSIUANUMNIBVDAATHIAIAATNITHAANTINTINHATIALY
o 4 =
WINFUMIHAA
Coelliet al. 1997 A NUWINeazlszinnuealssansnn
Farrell 1957  dsganinmmanaia wazismsindseansnn
AUAY 2538 ULUTIADNANNITNITHAALUUCobb-Douglas
@ A = o = a
uNA 2548 NIIVNGINUMITUATIZHAUNU LALHNAADULNY
: o a Pl
Ty vazame 2558 NINUNGINUNITAATIHAUNU LAZHAADULUNY
Krasachat 2001~ wuannmstadseaniammsnan 1aoldis DEA
a 4 = a a  oa a =
157379 2556 HUANTINITIATIEH sz ANTAIMNISHAR Taol935 SFA
Phitthayaphinantand 2013 uuIn1enIsnesnlaninanslssAnininnmsnan lag
9/ a o q 9
Satsue 19015 Tmsizvinisaanoeny o uilszgnaldlunis
- d o o . e e a U o
Angzntszaniaim uazdaveniioninanonisHan
o ’J ) ]
haudniululasamsinuasulaslve
= a a e a e
Iwalaet al. 2006 UMININITIRTIEN s EANS Mnnmamaiia Taoleat SFA
o' = o a a = ¢ ¥ o
sy 13 lumsainsgiilsgans nmmananthauing
Tulnsamsinvasialasing
T a d v . daa & " a o
Alwarritziet al. 2015 wuInMs ARz dstsiioninanodszansninnig
a o't = o @ A
mnadin Taole3s SFA unlszgnaldlumsinsiziilesend
a a ] = g g @ '
answanoniskanthauiiuluTassnmsinvasulasng
=Y s - =Y =
Oqwuikeet al. 2010 WM M IATIEHYTEANTAmMMamatin Taol935 SEA,
HuIMEN5Asaaus 1o 1a a1y budgetary analysis Uy
= " ' ¥ A Vv
minSeufouanuana1seee lamas Taoly test
a d a a = 9
Chandioet al. 2017 ARy Uszaninmmamaiia laold SFA
YN 2554 naudeyalszansniwnislddadomandalumsnda
¢ ¥ o o s ¥ o a o H
thaminiu fe duthawiniu Jonil fJedunse uazielu
o AdAaa a v = a '.*,' a o
Akinniraner al. 2013 nswdafiehiidninaronisnamliduningu Ao dnvae
NUATHIN A TINUVBINAD VULV TOUD I
= = o ’o‘ @ 9 o ’n’ @
NATA LAzAME 2558 mswaaihamhduveunvasnsgilgniauiigu




48

LY

a = aw dd oy a ¥ ¢ ¥
NANSNUNIILIAANERUAz U ITENNeITo annsaeiuie lanthauiniy
i 4 0 o a a o 4
Fhufsiiianudymarssgivveaszmdlne doudgnauunlumaldifiesnniianivn
Y - 1 o %’ @ L) a 1 1 3/ r 4' g
auiheimaiminzauaemsignihduhiuldwandaae lsvesnialdniinadug 18
¢ P ' a ¢ ¥ W Y ) a 4
msignihaminiu dufSinauwandathduiniuvesnenalsamaiuiinandamae 2.67

o ] Vo " A Ao a : o " v da o a
auanls Fafooninlszmamadoniinandnmae 3.50 auas s (guodvendns Ine, 2556)

"
A o

= a ¢ ¥ w ' 9 1 =
awngimh Id S nawandaaihdminiuae lsves Ineiifsariesninlszmeannaieeis
11109119IANTUIMIIANT MINWHUMITHAA UBNIINTIIBAINA1INAD USiunanda
S; o d:; o %‘/ ar 3 1o [ ! d' oy 13 ' = ?I v
thaminiuinuasns 185 p1udivuegdiuletonieg MRAUNIENIINIZUIMIHTAR
o A 4 A @ gid ¢ 8w = = as = g4 a &
msaaenunuazwugthaudnin Mawseuay Msdgn NMsgiainy1 AWDINTNLINYGITB
w v A a w A o ¥
Mesumariiiultoninuasnsdnsonauguniedans 1a
MITANITMIHDAUBANBATNILA Az WHANNLANA NN UL BINIINTBAILYyAAA
' A Vo = A A o o d g o
YOANBATNT 1B 1NBATATN IATUNMsFnYIg s endszaumsal lumsyhaauihawmihbgu
A A a 9 ' ) A a X P ¥
nnu3elinsioudegaasanaigeuainisaiansdynilsaszuianinavu ldedisgndes
o o ¥ Yo = ¢ Y o o ¥4 v A1 Yo a
uazuna i IdsurnanamhdaminiuluilSunmnn avluieliinuasnsnlasunanaa
o %’ s o Al =1 [ = Yar a o ’.‘,’ Y =S =y 1
hdamhiiuduiionSeufsusunyasnsn ldsunandathduiniugeaunsomunanaa lig
@ EY a a A4 % ¥ o o 3 = s ar
szaugagamolatadumsnannlogiunyasnssouy Aoy ITNTIAMIaIY

¥
o A

o ne o a a 3 o @ a a =
Mandniunnneasninlinananhauiugunehunlivldialszansamwmsnan

e

¥
hduiniuvesaueldgau
¥

= [V = o 0w ~ Vv 2 4-3
TuvagiRornudugumssanthamimiuvonlszma Inetiuun Tumug vy Tag

£
o o

= - = o N o
U w2556 Uszmalnoidununiskaathaminiugaun masilaninag 3.30 1IN 130
[ da w a g\: J A 1 (7] = o
l5aziszunar 11,500 van (gudITundns no, 2556) Natiiioannaiulnyassianidede
- (T aa A o~ = q
MskaRINABUeN Tagmnizaijeniizuauanisaume wazins 155 namnluaiu
o ¥ @ = () Vv o 1) ) 3o Y o
Vhdwiniu saufamdnasanuaie i ldinasnsvanunse lan lades (amiia, 2558)
a 3 ¥ @ o o A o at = g ¥ o I a
TumswanilauiuiudassnizmmuaszaunananiliauiiuuazaunuNIIHan
o ,uJ @ 9 ' @ = ' ] - % W 1 44‘ -
Yrawiniu 18un Ja9unsnana 199 FUn¥ATNIAINITOAIVAUNRIDIANT 1A 15U WU
@ o o f @ + - o w w M = 2/
mzilgn usany Wufihamiuiu o mseimiadyny Wuedu
L4 = @ o
Tu T wat. 2558 nsgnsrunsasuazannsal laiuleuolumsiaminsanmsszuy
U =S 1 3 L] =1 1 3 A = 3
duaswnyas)aslng laglvinvasnisegesinssiunguuazsaununnsnanduilag
- o Y 2 3 ' o ]
vua Ing merwliinyasnsausadId oy a unaanu NSweINs uazn1snaIa la d1uso

Y q

[ = YA a = =Y Ad.d. "
samswanan 1M U5z ans 0w uaz ldnanaaninunn a0AndnIAUANNADINITVDIAAA



49

1 s ¥ oo ) o a {
Taoludl w.a. 2559 inuasutasIngihamhiuluszavlsema Dranmsanivaunannsg

2 a £ ¥
anAunu1d Fovay 14.9 uwania 18 Souas 18.7 uazidhninddl wa. 2560 Avsandunu Sesay 20

a s A A 4

Munananla Youaz 20 (@uae, 2560) Tasdania1lse A V1T MenNUNBuNBINIAZ NIl BY

g A Ay v o & o y_ o« A y &
dhumunidhminelumsiariilasims diesnnduneviaaswiniios Nanwgiionaiouau
3 i 44 9 o ¢ ¥ oW ' '
Hduaninnluggeu dunuiimnzaudmivmslgmhaminiu dssnnsamlngilszneu
a d = w Y o P ¢ 3w ad 4
D FWNYATNI TN W Fwndn Tdun aaunzning e1eams1 dhduiniy sasivuinslgn

¢ ¥ w ~ [ (3 =4
'1J1ﬁ111l'lll1.lll'lﬂ1’lq@ﬂﬂﬁ%ﬂﬂ')ﬂﬂizﬂﬁUﬂi‘UUﬁ
¥y

3
a =1 o o = 4 a
ms3uAsail laimsAnyranImadenn 3N 1eHAUNY HOABUUNUNITHER

3 g ) Y ana a 3 ' - 3 - o d a a =
Mhdauuiniy Isasamanssaul 1dun anud Sevaz sHudaunsizilszaninmnisnas
o %’ ] 5 o't = = 9) 0 = s o o a a v
haniiniu c'?%aﬂizqﬂﬂ“lﬂfﬁmmmﬁ’uwsmmumtﬂuqﬂummm‘ﬂwﬁaﬂﬁﬁumswamwﬂuqn

'
a - a a o Ada a [

A v o :‘ w dyv o
LWE‘J'lJiz‘lJ"lmﬂrlﬂi$ﬂ°ﬂﬁﬂ']Wﬂ1iWﬂﬂﬂ1ﬁuu1uu UDNINUTINATIEHTIdeNUBNENAA

%5

a a = Y] = 'l = 4
'1]53ﬂﬂﬁﬂ'l‘wﬂTiNﬁﬂiJ'lﬂlJu’]l}u‘UﬂﬂlﬂHﬂiﬂﬁ ﬁ?ﬂﬂ?illﬂiWﬁ‘Hﬂ1iﬂﬂﬂﬂﬂiﬂﬂﬂ “‘ﬁ'ﬂﬁ'ﬂu

w o U @

= o o = =} o 3 o = "
ﬂ'l';'Qlﬂi"lzﬁﬂ'ﬂﬁJ’diJW‘Ll‘ﬁizﬁ’JNﬂQllﬂﬁﬁ]ﬁizﬁiﬂﬂjllﬂ‘iﬂu IG’IU‘VHT‘IHL‘IE YUMNYUITSHIN

%’wéy'

9 4 (] = "W 9
wnuasnsflgnihdsiniunwiswlasimsszunaudauneasulaslvaynunyasnidilgn

¢ ¥ wedy v , o ) G o ) 4
ﬂ’]ﬁllu'lll“l«l'ﬂu].lJHl'li?NIﬂiiﬂTﬁixﬂUﬁuﬁiulﬂHﬂillﬂﬂﬂiﬁq‘} BUISUY ﬂﬂqmamuauu:ﬂ

@

o WO X A o a a a ¢ 3
mngaylumsvansauihasiniuveanyasns meilsnljalsz@nsnmmanani hauiu

w o A

v X & o9 uyw a R e o 1 a N 2 -
Tigau Fonlddunumskdathaminiuvanas wazih lilgssuynswantauiniungdu

a0 ldduaaaluninn 2.6

¥
Y 4

= v “n = d P s
WﬁﬂTﬁﬁﬂ‘H“lﬁﬁ’Uﬂlﬁuf‘]llu?S'l’lulﬂﬂWﬂﬂ"l'if”fﬂ‘kﬂﬂiQULﬂUﬂiziﬂ%UQBEQﬂﬂﬂmz

b4
0w

] a 9 @ S0 S =Y a 9 e
“H‘L!’JUQ'INV]LﬂUT’UB\ﬂUﬂﬁﬂiﬂﬂiﬂﬂigﬂﬂﬁﬂ1Wﬂ']5Wﬂﬂ1]'lﬁuu1uu1ﬂﬂﬁlﬂyﬁﬁﬂi



i
inBAINIRN1GN
a'gud'.
1rauiiun
Y
191391 595
STUVANATY
inbasiating

571919

ANTAN
GEGIEGE

INHATNT

Y

Y

£
Aunu
HARDUILNI
N15HAR

Pl
1haniiu

50

LY
INHATNIHUGN
d’%’wd‘l
thamidunly
Y

113570 Ingams
STUUFAATY
nyasiaglng

63 310

2NN 2.7 nsauuunnaluns I

Uszansain
A1IHan

a 2’ @
Yramiuu

@

Tosuitl
answano
Uszansnw

MHAR

9
Pduminiu

A 4

UUINIINITINY
s2aNTNIN
NSHAR

a ¥ o
1hauiiuves
9
NYATNTHUGN
o g a
1hauriiu
A Ao
Tunwundune
UNAZWIULBY
IR

e

UszufIvus




ad o A a
IFMIAUUUNITIVE

a o 3|

P b ~ aw a =
NI uau eV UNAUHA 1Y (mixed method) &a1¥35n153981F 3 u0

¥ o Qe a & 5 é ~ o A aoa
(quantitative research) 3 3UAUNTIVULTIAUNIN (qualitative research) FINLUINNMIA UL UNIUIVY
E

=
U

3.1 Uszmnnsuaznguaies

3.1.1 Uszannsn g lumsdnmn

' AL ¢ X\ 42
Usgans N lalumsinying il Ao nvesnidignihamiwunyunziou

) % 100 @ o w o a @ aa o d

inyasnsAlgniidininiy nuduinanunyasdunsuazwiuios Yaniallszanaidus
o w o ¥ ° g o o

(@UNNUNEATDUNDUIITLWIUUDL, 2559) 1UIU 2,577 518 AINNINUA 5 107 ﬁi’] f1ua

NIIUNDI MUV ALY MUt hAWsn MUAFINTN HAAIUa B39 #9131 3.1

= ° v 1Y o v =
M15199 3.1 SneasnIrlgnihaminiudunouaaswion 1 w.m.2559

fua 1UIU (379)
nIenod 848
VAU 418
1nuwsn 356
H19115 0 586
Twos19 369
59 2,577

N ﬁ’lﬁﬂd’]uLﬂ‘}Jﬂ‘i’f)n"lLﬂﬂiJ'Nﬁz‘v‘l'luﬁﬂU (2559)

1w ' 4 a e g v 1
3.1.2 nqueiet1en 15 ums 39 i uilu 2 nqu 1aun
v ' ) s ¥ o A v ' a
nqui 1 nguinuasnsdlgnihamihduinmisawlulasimsssuuduasy

' g 1 z ar o ~ 4
wnyasudaslng @aslvgthduingu) luduneuneazwiuios 1l w.a.2559 Anamzidou



52

¥
au¥n Tnsamssruudaaiunsasidaalvgy Siaunmua 57910 @ninanunvasone

V1 AEWIIY, 2559)

¥ ¥
waalvey anlaslwythdininiu) Tunisdnuingail

Y s 1 w

VoA 9 4 ?: w A [ 1 =
nauh 2 tneesnsdgmhauiniui hidhiuluTasemsszuuduaSunyas
¥
U {109 U081 UINIZ I (purposive

a

¥
o o

. o A Y I's aa A 4 Y
samplmg) IUIU 63318 Tﬂﬂlﬁﬂﬂ‘mﬂlﬂyﬂiﬂiﬂuﬂgﬂﬂ']ﬂllu"mUﬂuﬁﬂ‘]wwu‘nﬂgﬂﬂlﬂﬂlﬂﬂﬂuﬁg

Wd'wl

' = = [ 4 3 - t =
sy lusnulndfssiunyasnsdignihdniiuiidiiwlulasaimsszuuauaiunyas

nmasIngy

a
o« o o

i o 1 o
A319h 3.2 Snunguinbasnsmlgnihdminiu Suunawdiua

fa nuasnsndTmIagems  nuasnsa ik Tasans

(310) (310)

NN 41 43

ARG EAL ALY 5 6

thnuwsn 3 4

LANIED 3 4

lyys1% 5 6

57U 57 63

3.2 1n39danlylumsIan

2 A ey Ao é’; .:‘:’ V
n3eadieNl¥lun1sI9ensaH Usenauaan

o a o L4 u
3.2.1 UUUABUNI (questionnaire) 1¥d 1S un1sdunbainguinyasnIgilgn

YU u

o ?,' - ¥ [ ] ] = [ ]
Urduiiu s aunaz lddhsauTasamsssuuduaSuneasuadlvny laols

wunaea tseonitly 4 dau fail

daufi 1 doyaammnadinuveaunyainingudietiy dnuazmoniy
uuuile uazdamolailaidonaey

daui 2 fayaiRuaruAuny - waneumumandmhdminiuveanunans
nguAlee1e dnyazmmulaiuila

df 3 mwRaiuRefumsshs s Tassmsssuudadd wnvasiudasing

o ¥ W ¥ ' o r 1 '
vounyasnsgignihdauiniuna 2 nquaiedis Tasldunuuiasiaiulszuina (rating



53

1
S

o Y o Y A o _ ! < 9 [~ )
scale) ﬂﬂme’ﬂl@ﬂ’lﬂTNi‘H!'ﬂﬂﬂ 5 3¥AU LUV Likert Scale A9 LWUﬂ?UN‘lﬂVIfIﬂ IHURAITUIN
3 9 4 ¥ W EOE T T |
mumuﬂmﬂma MUY memumﬂuaﬂmjﬂ
1 d’ Y a s c!‘. = ] 1
fnﬁllﬂﬂﬂTﬂleUULﬂﬂﬂIﬂﬂﬁl‘]ﬁﬂWﬂTQﬁﬂﬂ ASHUUIRAUDUAUAN T UATITUD

o o &
AN1IIAAIU

AZUUUFITA— AXUUUMFA

ST
= =1
5
=7 A0.80
TaofinaaiilFlumsudanimnodeya uuusmunudsastosdeiy
nisszauazniiy 5 28y Tagvntsinuagasueamsialanai (Likert, 1967)

@ ¥ ' o A {
FTAU S ATUUUAILA 4.21 — 5.00 MIUDY FEAUNTUAIBINNTA

]
|

o g 1 =
SEAT 4 ALUUUAINEA 3.41 — 4.20 U1D9 TLAUMTAUA LN
@ i 1 = oA d 9
32@11 3 AZUUUAINA 2.61 — 3.40 U0 SEAUNWHA0L LA

i g 1 o i o
F2AU 2 ALUUUAIA 1.81 - 2.60 MU0 SEaUNF UAIe oY

v
=1

@ & 1 o o d
TR 1 AZIUUAIA 1,00 — 1,80 Huw8e szAURuMetoonga
1 A £ ¥ o ¥ LY
drui 4 dayvuasdoravauugvounyainsfigniiauigy
) 3 ; = =1 1
3.2.2 M5aunuUINgi (focus group discussion) 1%114ﬂ15‘5$ﬂ1fﬂ7111|ﬂﬂ!ﬂ“L!ilﬁ)»ﬂﬂf}ll
o %’ o { 1 r = T 1
nuasnsgigniramhdundhiuluTassmsszvuaduasunvasuladdng wiladng
s ¥ o @ o ' = o 9/ 2 s a o
rawihgy) Tunisdadvnssuaunuingu Audiums o gudioudmsmulssansnim da
s ¥ v o ow A @ o & Y Yo 9 o
N31wned SuneuNarnIuies Sanialsz A vus Taona Tldidhsauaunui 145w
1 ] = A g o - =1 ar =< v — 9 & w
5-10 audengu lastanvasniluesadszneuimiouny Hunguauilszinniindionasnu
, . 2 o2
vussemalunmsaunuinguiinuauie Weunaw (Krueger, 2002) TaolunmsAnuingail
= o 3 g 1 o 2w oA A 3 T oy
NIUIUEITIN TIUIU 20 AN FIAAEONINNBATNI NI TATINITLUDAUTTUINYAT
oA o Vv =] = o = B @ a a =
wlaslvgy weendsieuazlvanumunelnunamsAnyufenulsz@nsnimnisnan
e %‘ a 9 Y = = = I3 ’; @ v = Y v
Yrauiniu azdeunavanuAariutasdaymmsnaathdumihduvesngunyasns sy
Tasamsszuuduasunyasulaslvg Fa35msaunuingu sxneliinavoyaniiqguaings
o A o ¢ ' { ac '
mindutiumsaudaglszasnetiegndes Tagiiunszuoumsiiminzay Ismsaunuingu
1 o Yy e U a d o = a o =Y 1 9
v ld ldsudeyaitlulsz TombRoiduumunisdantunisaieg nazainisn 14

aiuayuAsNUITHFId 19N vRUYRANA 1A 1A (Grudens-Schuck, et al., 2004)



54

3.3 msa3ianssalonFlunisia

e s Yo A H ot ,3‘
F;l'?"i]ﬂulﬂ NUUUNTNHVUADY AU

- Y = P A
AYAVDINUNITANE FAUVTINUDIYDIND

] 3
mm%'mmuﬁaumu Kﬁﬂlﬂﬂ‘i'}ﬂi’m%ﬂ!&l‘ﬂ

[

3.3.1 AnYwuIAe MO ena1s AUITeN

.

o

) A q o : =
Uszaoy msadnuuudunyalie IMaseunquisoanazimsfne,
332 sudumsaianseslelaseungumunseunuifianisivy
o 4 v & oot A v
3.3.3 dwuvaeuawiaiiediu lmues1nsenlinyuiensinasuaugnaes

o o I
ndiwnlsudsaud lvademuonus

A Ao aw
3.4 MsasIvERUAMMINIATEINONIFHMSITY

= 2 g yas A oA A = A
Tumsanyil Tm'ﬁmsm’mﬁammmwmsamaﬂﬂl%’iumsﬂnm Ao
- = A 4 4 g X o4 &
3.4.1 MINATDUAINUINGIANTY (validity) TaanFeeiioNa 319U IS B9
PR 3 & v vy Y o, Smme - o
A1115090 1ANTUA IUNAINAITE meﬂ"lﬂgﬂﬁmmumﬂwumau HIDNISUIUNIT AR
L v =2 o 3 4 R R o Y
YUAUIUDIVUFANY Tagn13as9aouAUINgRs 1veunIngiie W1ld lavnisi 1y 14
y:l cg o 1 o ] 9 1
@LGHEJ’J‘B'IﬂﬂuLU’ﬂﬂWm‘izﬂﬁﬂmﬂ 313 v ldun
o ¢ a =1 o o @ o
1) 993ATAIINTY AT.FIFHY HITU mmmﬂ‘sxmﬂmxigmﬂmmas
@ a = as s @
TIAUAAAT UV TINIQENSLYT IAHIANSLYN
an 4 o o @ o
2) Ug33AT AT INBATONUADUIIAENILYBY 11N NUINYATEIND

s

£ o @ A o
YNATWIUUDY nIatlszuAIvUTD

o [ ¥

= da @ a da o a ar
3) uwﬁnaﬂftﬁﬂ BAUNI WYY UNIFINITINEAT qua’mﬂﬂmuumu

=

4 @ w o
33T VINIAGIIYTHIY
=) di‘ <] o = 3/ g L= 2/
manTMulienImszvedl sz 1o a3 19w 1NUANUYNADY LUag
3/ & 1 o o o 2] b4 J b4 3/ Y @ A
asuduvie i dinsumsiannunoaaseauiient uaza1u 1nsaaing IMwnsannawd
' o Y 4 i 4 .
ANUADANRDITTHNINIAININ Llﬂziﬁqﬂizﬁﬁﬂ (Item-Objective Congruence index: I0C) Tauil
¢ ¥ - & Y o vy w ¢ Y o ¥
AR I azuuufe vinfemmszuesdoiiow Ja ldassnuinglszasavesteniniy 14
' ' 1 gl’ Y o Y 'g Y o '
1 azuun vn Bl lvinflemanszvesdordiotn 19 0 azuuw vindleriaszvestomion i
o o o '8 o ° ¥ . .
aunindnldnsamuiaglizasnveadszidumoinli -1 azuuy (Rovinelli and Hambleton,

1977)



55

gAININIA110C

[OC:&
N

H [ [} 9 " g/ ) ] 9 [
Tasni  IOC nu1un AastanuaeandndszyNIvos 10 uaazYony
[ 4
gszeaan

a o Y ' v
Z X ﬁn135~3 HATIUASHHUANNAAIH HUYDIRIFEITILARSVD

v
~

o 1 )
N wineds awudideminlanaeey

QU u

o YA o [T | 9/ 9/
1INNTHINZILUYAIRTIINYIMIUMIAMA LA TINTARGBY (10C) 14
- | Y o 2 a o =1 £y 9
AmArtinuaoaadaInInMsmILIN 10C = 0.84 Flianunviasaawnsni liifudeyald

A ) N - ar & & A A = Y <
342 ANUITDNY (reliability) N15IANMNFDNUVDUATOIND T 1Fumsiny

o @ & = Aoy o At 9 YA

suswdayanndsaumaas lunisAnuiildmsialasitmsvesnseuina nmeldteuly

) a &£ ] .3 "o " | 1o a A ar w d '
Namdudseansuoan ﬂlU‘Elgﬂ‘lJﬂ'lLﬂ?lUﬂlENﬂ"lﬁllﬂi3ﬁ1“lﬁﬂ’J"IiJf'f3JWUﬁ‘§$‘H‘”JN‘HUﬂ”Ii ‘H‘%ﬂ

]
1 ==}

o A P a = A o Y @ o
ﬂ1U1ﬂNﬂu1‘U‘ﬂ§Jﬂ’]iﬁlﬂ.lﬂ')']nﬂi’lf.lﬂ’]'iﬁﬂ'ﬂlll‘lff]uutﬂ‘lﬂu lmgﬂlsﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂn‘ﬂﬂ NHUE

A

Ind@uafuszannsiasiinsane s 30510 §1m & gand 070 51l fluniesiledid
mmigeiuAeuT g A1 O 0YIzNI1e0.500.65 HanuFosihunma MM & @11 0.50
ﬁmﬁm‘sﬂ%’uﬂ;atﬁamms:maaﬂmﬁuﬁmmﬁmﬁauﬁa“hJ (Cronbach, 1951 8196911 1oU03,
2556)
qmﬁﬁﬁuﬂs:ﬁwéuaaﬂwmﬂﬁE}umﬂ
AN
2

o= 1
k—1 St

=; LY = :‘: a w o 4 & ) 3’4 o
Taon @ @0 mdulseanTanauNEsANUFONUYDIAIDINNINITL
kAo swaudosnu

2 =] 1 5
. Ao anuulsdsvesnzuuuunazdo
S‘:' Ao AnuulslsuvesnzuuusI

a o qy & 1w
INHANIT AT ITHAIANWF DL (reliability coefficients) 1NN 0.899 LA

1 ; =4 4 < o = © v '
Nuyvaeunwhlsianurelugs munsoh W xlunmsifudeyadunquaiediala



56

3.5 MahusIUsINYeY

a a a ¢ ¥ oW 1 a
ﬂ’liﬁﬂﬂ'lﬂ'izﬂﬂ'ﬁﬂ’lWﬂTﬁNﬂﬂﬂ’]ﬁHuWIJuﬂlﬂﬂlﬂHﬂiﬂicluTﬂiﬂﬂ”li?%ﬁﬂﬁﬂlﬁil]

1 ° 9 [ w A oo d Y @
lﬂﬂﬂﬁllﬂa\?iﬁﬁr} VDANHATNIDUNDUWNAEWIUUBY ﬂ\ﬂﬂ']ﬂﬂigﬂqﬂﬂiﬂluﬁ Tﬂﬂ&!’)ﬂﬂlﬂ‘usjﬂiju

3 ¥ J - A o 3 o T o [ 9
“lJ'E]iJﬁﬂ'JElﬂ15aiwu‘nlwE]ﬂ'lﬂ]ii'll]3'Jil‘llﬂisllﬂﬂ'lﬂﬂu1Mﬂﬂﬂquﬂ3001ﬂlﬂﬂﬂﬁﬂifj’ﬂ@‘ﬂ

» 1 1 v =Y ' ] %' @
Phduiniuiitimlulassmsszuuduaunvasudaslneg @asluathdudiniv) uaz

tdlcl

T 4 %,’ o { 1 [ - 1 a
nquinyasnsgignihambniunludsululassimssvuduasunyasuladlngnd

w A a Aqg Y U | a a 9 o o Y oo ?.’, :fd 3
anuains lavseoudIvanusuielumsduniual Yeuavannlylunisiseasatinludoya

EY) L)

[
s o

= o o Tyt ° o
Ygupiigdldnnmsdunieaiinuasnsggnihauinivlusunousazniniosdania

u

A w  d 3 &

1 ¥ Y
Uszarudsdus swinna adouuuaeununadvudlyszeznarlunissiusiudeya

3
WARDUNNSIAY W.A. 2560 DUEDUIE DU WA. 2561 Taumasausiudeya Tadutiuns

=
The

3.5 ﬁﬂyﬂﬂjngﬁ (primary data)
-~ ¥ ¥ I~ o
1) manususauvoya tneasnsdlgnihamiunsmwlulasanis
1 = ] " o %’ o °
sruvauasunpasudadivg laslvgihduing) $1uau 57 510 uazinuasnsdilgn
o 3’ s . 1 1 1 =Y ' o
dranduiunbiwhswlulasnisssunduaiumeasuaslvg smou 63 310 Taold
@ ¢ R I B o
uyvasvolunisdumuaiinyasnsgilgniduiniuneinudeyaanimmadiauves
v = 3w = s 3w
INHATNT AUNY HanauumumskHanthawiuiy wazdymiedassalumswanlaudniuves
NEATNT
X . . = A Yo

2) MITUNUINQY (focus group discussion) Tasnisaam@entnyaININIv15 4 1y

Tassmsszuuduasuabasuladlvg nliyadn anvaslndifiesnu $1u9u 20 au e
= 9 =3 = o £ = o a a = ¢ ¥ oo 9
padswnaz IdanumwieanunanisAne1IReIn sz d@niammsnaahauiniu azdou
o a =1 a T ' - " ' =

nauaufamuazlynimskanthaumiiuvongquinyasns s Insamsseuuduasy
inyasulaslvigg

=

3 = o aw
3:5.2 Voianaunu (secondary data) 1ﬂ1Ji'J']J3'JlI"l?’E]3£ﬂ’1]1ﬂLfJﬂﬂTi 237717 U

q

" " o g i '
mivyteanaluilsemanazarelszma msduainngrudoya Hesayaaoudnur o1y

< Yo
Usznevlunisanuing il



57

a d
3.6 M3INzRYOYA

hdeyansiusanldninmsasuuuuds U INYBINGNAI0Y1Y VIATIVA DY
) ¥ & o & o 3 Y Y v oo ¢
ANugNAes ANUATURINVBLTaN taztiindinzideyaliasandesnuinglsymenves

¥
[

= oo dg = d Y =1
M3398 laglvunaumsinszidoyanll
o 3 Y 3 o
3.6.1 MUUABUNWNATUNIIATINABLANUYNADUAZATUR IMUA WA Haa Y
d - = " T
AUINUNYDUASDILDUARS T
o =t ar 9 o & s aa A
3.6.2 thuvudeumunassiaudwnivnnasluldsunsudusagunieada e
{ w o o ' a s 9 ° | a dq 9
Uszwranadoyan 1a Samnuuazsuiaainiand udniwan ldunins iz 1iaseaiu
o oy o P = 0 = &
Tngilszaaanasld Taodnauedoyalugdmssdssnouniuizes vagimwanmsAnyin

a ¥ a o a 9/
?Lﬂi'l%‘}’iklﬂiﬂﬁ?ﬂﬂﬁﬂﬁ’mﬂ onUs1enazUoldusuus

3.7 ananiylumafne

a g =

= e R = ) ¥ aadA Py
MsAnEIAsIN laviimsAny1veya laslgadanneatesdunmsiazideya
[~ 1 o ;
pONTlu 2 A1 ALl

an a iy a & [
3.7.1 NS 1 A D AIBINT T U (descriptive statistics) Lﬁ’ﬂlmﬂ:ﬁﬁﬁﬂ‘ﬂmzﬂnﬂ\iﬂu

o ';‘," @ 1 4 [ H
vounyasnifgnianiiidu 1aun a2 (frequency) 30802 (percentage) A UL gD
. 3y aa o i A =L =
H1A737U (standard diviation) Llﬁﬂ‘]fﬁﬂﬂﬂﬂﬂ?m]lﬂmm’n (chi-square) WwonlSeuimesuna
a s 1 1 ) o A A ol ' =
MIUAIITHIEINNguBasnImlgnihduiiuinds uTuTassimsss vuduasunyas
Voo L4 ¥ [ H (] 1 [] = T
walnginunuasnsdlgaihaminfuiludhisnluTassmsszvuduas wnvasudaslng
a <9 @ ¢ ¥ oo o a ¢
3.7.2 AASIEHAUNY aaeuuny vounyasniglaniaminiu umsTnsizv
= 9/ = o %‘ o T o [] = v
neumeuduny vaseuimulumssanihauihsiuveingudiosns Taenaisauidunuuaz
1 i 4 o = ] ] [= Y aa =
HanBUUNUARNUNTIIMIHARAD 15 TasazWosannInAuyuIazranouumuieiiuiSuan
[~ = o ] ' ar ' 4 4 ' =
waz ludluduaa imsifSeufisuanuuana19weInguaIg 19N IaeIngy AeAmagou
(t-test)
M3 TATIZHAUNY HARBULNY (Salvatore, 1997 1301w audin, 2548)

) &

AUNUININNA = AUNUAIN + Aunuiuls

1
=

1 Y | J | Aa A L4
AUNUAIN = ﬂﬂ“ﬁﬂﬂuﬁiﬂﬂ"ﬂ‘]ﬁ’mﬂu +ﬂ1lﬁﬂni1ﬂ1ﬂﬂﬂ5mﬂ15tﬂﬁﬂi

A

o ’ [ Cd
Aunuills = Awssau + ariaggunsaimsinyas

¥ ¥ ]
SWIAVIMIA = HaRAAN IR x IITNINEATNT lAS Y



3 a
50 1AgnD

i'ls

anBULMUmilaAU LR AR = 570 AN mua — ¢

58

) Y

swldnianua —Aunurils

Il

o ¥
o Y o

'i'lﬂblﬁl‘ﬂ IHUA —AUNUNINUA

a

Il

¥ y

Ad a )
unuiuRuaaug

o o

a ' a a = o g o 9 o ‘J
3.7.3 msanneidszans amnswamhaminiuveunyasnskignihdminius une

9 o o S o o 9 o o = &2 o Qs
vazuios 3313015 zauAiTus Taol¥dan¥un1sHan Cobb-Douglas Uil uAUNUYDS

o - EXY g w ] 1 a 4 a a
maTuladniswaafifioane Wadsuill¥dussiamwsvatnlunisiasierdsea@nsniwnig

AMs5INEATUDIUsEMAR AT Az 5L MAN WA (Defrizal ef al., 2016; Battese, 1992;

Bravo-Ureta et al., 1993; Onyenweaku ef al., 2004; Onyenweaku and Ohajianya, 2005; Raphael,

¥
2008) 11139611 1951111 Cobb-Douglas ¥ ILULTIADINTHARWIVLUAUIFIFUNY log-log

functional form 182N 5UTLINULVRWISAIAUNT (4.1)

Y =P, +B,Inx,, + B,InX,, + BylnX,, + B,nX, +(V-U) 4.1)
Taofviuald
a o %’ o L B
¥ warnaal a1y (@u/ls)
&’ = ks .’,’ a '
y- v yinawumwizgnihaminiu (15)
o o %‘ o "
x¢ Snduthaminiu @u/1s)
{ o o d ’o’ o w "
S - HonlFdmsuthdminiu @u/ls)
° o E U = o %" @ &
X\ Sunuissnun 1 luaszyumskaatanigu @ Tu)
1 s 1 d' Y 1 1 = 1
I, nauAeg1si1sm lasenisszuudaasunyasuladlvg
1,2,3, 57
1 @ T :; LIV | 1 = '
I, nqufeg1en lidhian Tassmsssuuduaiunuasulaslny
1,2,3,...,63
" A I A a @ o ' Vv
v, manuamamdeunuuguinasndeieh hiawnsoniugula
1 9 a a = U
U manylBdszansamigaiiugu

B.B..B.. B,

mdulszansnazilszun

3V ¥ o k1 =2 a 4 4d 9 1
‘l]’lﬂﬁ‘l.lﬂ‘l'i“lﬂwiﬂuﬂ']vlﬂﬂ31Uﬂﬁ‘\l'€]ﬂﬂlﬂﬂ1iﬂﬂﬁﬂlﬂu‘l'ljhlﬂ HagnI1unl

a o = o uy o
Uszaninmminant1auniniuveunyATNg



59

]
@ = 1

= 4 A aa a a a d %’ v
3.7.4 msansizviatenionsnanelszaniniwnissantaniiiuves
" = 1] o v [ o
nuasns luTasansszvudaas wneasidaslvgvounsasnigunauiaazwIuLos 331 IA
o d
152970 TUD
= d a:f F ~ a a : A
MInazraluil lamsinsizrinsannos Iniin (tobit regression model)
& o a 4 v w o ' o a A @ Y o 9/ = PR [ a
F USRI IEHANUFURUTTZH AnnlsdasevIonwlsau MU INNINITAIA 2 A2
:g o o @ a d =Y Y o @ 1
¥ul Fudaumlsain 1 &2 msimsizimsoanos Iniin 19dmsunisasivaeunazyanlu
nsilsziiuwansznuvesdulssaszniiaeaulsn lignasiaaeu (Green, 1997)
1 o = n:f a [~ v ‘3’
mduszansmaaanesInin naaatlueunisae 11t (Tobin, 1958; Thipbharos,

2015)
) Bo T BIXH + B2X2.+ B3X3.+B4x4. + &,

Taofviuald
a ‘a = s ¥oa Y ¢ ¥ o
Y, = szAnsammiskaathaminiuvesnyasnsdilgnihaminiu
kY o %' Y
X, = waveunyasnspgnihauduiu
oY
X, = owveunuasninlgmhamin @)
) ¥ /3 o
X, = sgaunsanuiveunuasnskilgnautiniy

X, = szaumsalvounyasnsdilanhdniniu G
4 Rlg @
o+ Bt Bia B = Ardunlsz@nsmisoansui linsuan
= JoRANAIANUDTU

= 1,...n

—



unn 4

a s
Han13Ilv

¥
9_ o

aw A a a a o ) £ d
N17390L7 803 ﬂﬁgﬁﬂﬁﬂWWﬂ'ﬁNﬁﬂﬂ1ﬁ1]u'luu‘uﬂﬂﬁﬂﬂﬂiﬂi%ﬂgﬂﬂ1auu1uu1u

1 =) L] o v [ [
Iﬂ‘i\!ﬂ'ﬁizﬂﬂﬁilﬂinlﬂ“ﬂﬂill‘lJENi'r‘iiy VOINHATAIONUNDUYNTEWIUUDY IIHIA
@

ad w o d aar o o { .
Uszau@sius Wumsitenuunaunaiy (mixed method) Hswamnyasnsdlgniaminiu

s

a ] - 1 = () s ¥
s Tassmsszuududiunuasulasing $1uan 57 510 nazinyasnadilgniduiniy

U o A

1 o T o % s e o Y
ﬂ\li.ll.“ll'li?Miﬂiﬁﬂ13'3'i‘UUﬁﬂlﬁiﬂJLﬂHGﬁllﬂﬁﬂﬂig VIUIU 63 710 %Gﬁﬂﬂﬂﬁ'ﬁ]ﬂ‘ﬂ"ﬂmﬂqﬂﬂﬂu

€

o ¢ 3w
4.1 anmmsdanuvsansnsnsdilgmhaminiu
¥ a ¢ 3 o
4.2 Auvu HanouunuMsHaathauduYeUNHATNS

43 szansmwniswasthauiniuveunuaing

C;d.ﬁ = 1

4.4 tlvvgnidninanodszanimmmnmseanthamhiuveunuaing

o
o o

[¥) W é
4.1 am‘wmmaﬂu‘ummuﬂ5n‘irg1.lgm.|mumuu

o a < oA ' ' a
vinmisaumusinyasnsgilgnihdaminiuieisawlasamsssvudauasy
Lﬂ‘hlﬂiuﬂaﬂﬂiy' (Large Agricultural Plot Scheme: LAPS) 91U72U 57 510 LLﬂxLﬂHﬂiﬂ‘iij’:ﬂgﬂ
a %." ar d' B 9k v 1 = ] o r=1
Vhauiiun idhswTassmsssvuaadiuneasutaslng (non-LAPS) $1u9u 63 310
aw o v d = o ) ¢ P o )
s1wnuRanIsIvunndga mutn s unsdinuvaunpasnagignihauiinie Tusune
¥ o o A o o ow ~ ~ - 1 e:f
Az nutios sandalszaiudidus asdaslunisied 4.1 Taoliswazidoane liil
4.1.1 1wl
¢ ¥ W 3 ' 1 a '
mwainsglgnlidminiuisu Iasimsszvduaiunvasulaslng
<3| ° a d 9 a0 a o 9
Whwmware 919 29 518 Aauiesas 50.9 uazwAMAY 314U 28 518 AAuTosaz 49.1
[ 1 Y o g v o v Yo ' =Y v
daunquinuasnsglgnihdaminiuin i Tassmsszuuduas uneasnaslvny Whawmane
o a 4 a o a d 2 Ao
9119 36 310 Aatludovaz 57.1 nazmAnge S1uu 27 510 Aaduiovas 42.9 FUT WU
= Y % = @ @ o = ¥ v @ ° =
nlndRvenuunn waztudnvazvasd i neludaguunnuasnsdoarionulumsvimmnu
A4 2 4 a ¥ ¢ 3 o g o ?ya [ w o <
oidoadn dnnanuluaruthamhiuilunuiiiaasansdl vinldsenulunmsiiaun
o Vw1 a 3 = " 91 ) < o = g & o
mldliuaeggmanda uazdsudemldiielunmsrussauilusiauinndndie e

a s 4 " =) [ ' 1
Hﬁﬂﬁ')!ﬂi1$ﬂﬁ1HLWﬁﬂﬂdlﬂHﬂiﬂﬁ ﬂdﬁﬂﬂﬂquh’]ﬂﬁﬂﬂhﬂﬂﬂﬂu WUN !.Wﬁ’llﬂﬂlﬂ‘lslﬂiﬂiﬁﬂ@__ﬂ

¢ ¥ o =) ' o A S| Y o = o 9 [ | =
SIRTPREREVEY uliJiJﬂT]iJllﬁﬂﬂNﬂu luﬂﬁi)'lﬂlﬂﬁ‘lf’lﬂlﬂuFjuTH'iﬂﬁ’)ﬂu'lﬂ'iﬁll'iﬁ)ulmeUﬂU’lﬂ



61

o w 3w

Y A g [ ~ g " 1 d =1
g lunisnisieldiiedogaseunss annsaudiulvgluaauhaminiuiduau
b

ApUTIIHINLAZ UAaDAY D UHINE AT LW

412 By

'
v A Y

3 o g 0 = ]

mymﬂiaﬂqﬂﬂmumuumm'smTﬂiamssz‘uummimﬂymuﬂmlwtg

1 (=1 1 A o ] 9/ & =] J =

drulngiieny 1nana1 60 $1mu 25 e AailuTevar 43.9 593AIN1AD UDIYIENIN 51-60 1l
o £ 3 =) o a g ¥ o o

41-50 %) uaziiponI 411 910U 23 7 uaz 2 518 Aanluiovay 40.4 12.3 wag 3.6 MUAIAL

¥ 1 a/ o sot o A [} ¥ a [ Ll
dunguinuasnsdilgmhdminiui lidhiwIassmsssuudadsunyasuasing dwlnai

]

[ = ] 3 A ' = =
8193521710 51-60 1 119U 24510 Aalusesas 38.1 se3a1A0 01g11ANI1 60 1) 41-50 1
1 T a g o o =
wazpond1 41 1) 1IN 15 12 1uag 12978 Artludosay 23.8 19.0 1AL 19.0 MUAIAL WINU
[l " ] [ o 1 b =1 I 1
1#iunuasnsaiulvaiiongoyluivgeony druntailunan91an1sve10aI1v0 3UNal
WAL FINTTU LAZAITANYT INTINITVLIWAIVOUATHINIUDNNIANISINBATLATNITAAU
~ A o qyu - = 4 4 ) & A
iwsgnveatlsemanininyasnaveunsasnsinsanuIngavuuazdie llvinuanu
A UNUUDNNIAMTINEAT INTIZANUYAINHAIMAATHINULALOATIAII T IUNFINN
' 4 o = d g 1 =1 o [ [l
MAMIINYAs Fadaihmamsdasiznusunyasnsneresnguu S ouiisuau wua lail
TN ¥ ¢ ¥ oo o nyy Y 1 Y w X
ANuLARAINUHaINnEAsnsRgniidmiiulanudgyave g iennu uaz
1 Voo > 24 ' PRIy, o a Y o v A d
drulvaiiludvussuadadurisegisesmisaianunuadliduassunsuneu
a uz o A A =1 ] P r'd a o g )
wandszaulumsdntiuFTanaziluaisorgninlszaumsa lunmsiiaaut s
NOAUAT
413 sEAUMsAnEl
9 o g ) d' 7o) [ = '
muasnsglgnhaminiuiehiulasimsssuuduasuwnuasulalngy
A = o - A o a d A =
In1sAnyIszaulIZauAnEIUN 4 311U 25 510 Antluiosay 43.9 s09a9N1AD NISANYN
=

seavulsvoudnuiili 6 sisouAnumeula oyl yyrihe. Tsoufinumaoudu uaslSyanas

SN 10 9 5 4 uaz 4 919 aadludosaz 17.5 15.8 8.8 7.0 1Az 7.0 AMNAIAY AIUAYATAS

i v
o w A

Augnihdminiun s wlasamsssvoduadunwasudaslng doulngmsfinyissdu
Uszoufnuili 4 $10 39 310 Andludosaz 61.9 s0saaniio msAmnszAulszaufnuili 6
WsonAnymeullate WrvuAnwIneudu Syyias nazewiiyyialia. S1uau 135 3 2
waz 1510 Amiludovaz 20.6 7.9 4.8 3.5 war 1.6 My Juilomamsdinagrves
inpasnsmgeanguulioumioniy wuh Lifanuuanaieiu idesnninuasnsdiulng

o Z g o ¢ 3 o d ' o @
1&5unsanmvuiugu uazlumsmaruthdminiu o'lu'1d1danudngydunsAneun



62

o VA ' a ) ¥ a ¥ @ A tAa A A A o

A ULALIWEIDINDDN lq-lﬂuvlﬂﬂlwaQWﬂ“aj aﬂﬂQU_Nﬂ5‘]!;5BNVIUIJNULWUQWY’]ﬂﬂxﬁﬂH’Iﬁluizﬂu
&
U

v
o w

igeu vhlwiludesidafivzsenivuazidilelumsldima Tuladmswndalnis

4.1.4 wuansnluaiiison

Y ¢ ¥ o A 3y 1 - i
wyasniglgnihaminiuidisiylasamsszvuaaasunyasudasng

' =) = [ | o a odp A A a
amlvgimnsnluaiaGou 3-4 au $1u9u 33 510 Amiluiesas 57.9 sesasmfe auFnlu

a ' ' ° a  d
ﬂﬁ'}ﬁﬂu 5-6 AU ﬁﬂﬂﬂ?'} 3AU UAZUINN 6 AU IUIU 13 10 1aE 1 518 ﬂmﬂu%’ﬂua: 22.8
o o 1 ¢ ¥ oo 4 ' ' - 1 =

17.2 uag 1.8 muaay dauneasnsglgnihaminiun hivhiouTasimsszuuaaadunyas
[ (= a [ - | o a g g/ A A
utlaslug A Inalian@nluaiaBGon 3-4 audmau 53 510 Aaitluiovas 84.1 99031170 3

a o 1 r o = 3
ﬂmmniumaﬁau ‘I:[’E)Elﬂ'ﬂ IAUS-6 AU LAZUINNI 6 AU ATUIU T 2 LAz 1 919 ﬂmﬂu%’auas

= o

o o a 's 3’; ' =] s
11.1 3.2u8g 1.6 auaiauy Ly ‘LﬂNﬁﬂ'l‘i’leﬂ’i"l%W’UENLFI‘Hﬂ‘iﬂ‘iﬂﬂﬁﬁ)ﬂﬂquﬂulﬁﬂumﬂﬂﬂﬂ

o w =

v 1 [ T A w o o . a @ 1 (=
wuniaNuuanaetueiaiiaddynatanszay 0.01 Femndnluadaseudiulngiily

EY

o o 1 @ 1 2’, =S =S 1 w | ol eg o A 1
vfgeeny uazdoan daudeguniutow lldnvaelussaviigauy naziauluiodIng

€

1 w o A 2 & ° & A Y A4 o 0o
anisianuvieisnansauiuneaun hlhauluniauenmsinuasyaiisie lavsetuidou
NgINNMAMIINYAS
=1 a '
4.1.5- mailuannnau
EY a f w A 3 1 - v o2
inbasnsflamhaminiungis mlnsamsszuvaansunyasinlalny iy
a " a e o0 )5 | w d o o =
anFnngquannsaidilgnhaminiunguosuninduazannIaimMsNEAT 31U 18 510 AR
=] 9y =) ° == I o o 1
iWudovaz 31.6 3990901A0 91U 16 1Az 10 510 Aatlusavay 28.1 UAg 17.5 MUAIAD 7Y
o« ¥ w 4 ' U { = LA | [~
muainsflgniidminiuin s Tasimsssuua aasunyasnladlvny dwlngitlu
a ' s o a g 1 o
MNFNNUANNIIMINEAT S1uau 14 510 Aailudesny 22.2589aaRe nguannsadilgn
¢ ¥ o ' v ¢ o ' a gy & A o a o
haniniulaznauoomsng Saunguay 1519 Aadluiouny 1.6 HulDUHANITIATIEH

aa

¥ r ar ) A w o o dl
‘UENLﬂ‘Hﬂ‘Sﬂ'iﬂﬂﬁﬂ&ﬂqu‘u’lnﬁﬂﬂmﬂﬂﬂu WU UANULANA NNUDYIIUUYTIATYNIITDAN

ar ' 1T Y d‘l Yo d ] Y]
3¢AU 0.01 IﬂEJLﬂ“H5]'iﬂiﬁ’JuG[T‘i‘EU‘m‘U’ITJiJWNﬂ"ISLﬂHﬁi Lum"lmwaﬂiﬂwumama wu e

7]

= 9/ ¢ ¥ w + =1 £y a 9/ a A o 3/ °
N1THAA (ﬂmﬂmnumu LLﬁZ“IJU Lﬂuﬂu) HUNH LagANUINNITING mauwﬂﬂumim

¢ ¥ o o 4 a 4 { a = o o @ o
aruthdauiniu wazwulzdumeumngneuani/dsuanufaruiunernunisiaiu
d ';‘," o 1 a - WY Yo 3 " - 3 = 1 o
drdminiu dovandnit ilddsdisaungula iesnindeamisaiuiludiuda

= Y = o w = 1 1} 1 P v =) a wa
anuaeiulumslddialsziiu Saluazainlalumsisunguidesiinisdfiidaiy

=) J = F
TV UANS aNAIY



63

3 ¥ A 3 o A A @ & ¥ o
4.1.6 i]"lu')uﬂiQVIL‘U'I'EUﬂWS’E)U'iH“VILﬂU']ﬂ’Uﬂ']ﬁﬂJu”INH

w‘:iyl

Y ¢ 3 ' - '
LﬂHﬂSﬂSﬁ\l}ﬂQﬂﬂ'lﬂiJu"llluﬂ ﬂWi?HIﬂidﬂ1§§$UUﬁx‘Hﬂ5Nlﬂyﬁlillﬂﬁdiﬂiy
¥

@ ] 1w @ 1 A e a =1
l’l?"ﬁ"l_lﬂ'lﬁﬂﬂill H'Iﬂﬂ'ﬂuﬂ?.’,/ﬂ%ﬂl‘ﬂ’lﬂn 6 AFIADY 11U 27 310 ﬂﬂlﬂu%ﬂﬂﬁz 47.3 5930311
| Y o & i ' Y w ) a d
AD WITUNITOUSTY 11-15 A5l Hﬂ:vllllﬂﬂ WITUNTDUSY UIU 19 1Az 11 518 ﬂﬂlﬂu
y o J Y o g v o VoY
7980y 33.3 uag 19.3 @1uainl ﬁ')utﬂ‘ﬂﬂ‘iﬂiI'Ql'ijgﬂ'lj'lﬂllu"lll'lqlﬂvl.llﬁni']iliﬂiﬂﬂ'lﬁ‘)'31]‘1]
1 = o ] [ 9 o o a =1 v
auasunvasudaslvg awlng lumodrsuniseusy 31w 47 510 Anlusosas 75.6
= YV o Z a1 a ' =1 1w L 1 a o

TOI09UIA0 V1T UNITOUTY 1-5 ﬂﬁﬂﬁﬂﬂ HAzuNALaL/vIanInu 6 ﬂiﬂﬂﬂﬂ IUIU 13 112

o =1 0 w 1 1 " o o o [ 9
3370 ﬂﬂlﬂu%}ﬂf)ﬁg 20.6 11AZ 4.8 AUa1AY !ﬂﬂﬁiﬂiﬁjulﬁﬂjvlllﬂf)tlﬂlﬂﬂ'ﬂﬂﬁ"lﬂﬂluﬂﬂﬂ']ﬂ'iﬂ
o = a L] ) o 1 s - 1
TUNTITOUTUNIIIYING L'ﬂi"Igﬂﬂ'ﬁ'lllluﬂ'lﬁLﬁUL'Jﬁ'lG!uﬂ’liﬂ‘lﬂ’lﬂ’“aﬂﬁﬂiﬂﬂﬂﬁﬁ Lozl

< e o o ° = v d " 1l o =
pusu TR lufilse Tominumsverinuoanwes tamnilunyasasgu lminiimsanunlu

] ¥ 1
a A at a o o -}

A A a 79 3/
sesuiguiuazlinnudngiumseusy edesmsaanuiimnauuasindeyamilizgndly
E

as o c a 3= aoa ~ ~ o a J = A °
Elumswmmmuﬂmmumumamuﬂlwﬂimmmwmqa HASUHAHAAIWUNINYUY FILUBDUN
a o &, 1 ~ w J K- 1 o 1
Wﬂfﬂ‘i']lﬂi1$Hﬂl®ﬂlﬂ‘ﬂﬁiﬂi1ﬂ\iﬁﬂ&ﬂ@ﬂqulﬁUUlﬂUUﬂu W21 Hﬂ]?hl!ﬂﬂﬂNﬂuBﬂNﬁ
] 1 1 ¥
WedAgnaananizay 001 esvninuasns s Iasems duiimgralumaidis

1590 15IM DADINTINUHANAR LAZAARUNUNITHAR IIADITINITOUTHINOMIANLFINUIAY

@

' 1 = ' Ay ' Ada 1A
INNITDUIUA NN UBINUWITUNIAGTY m%mwmmymmn"lm'ﬁ'ﬁ’miﬂwmi='| NAANT

= 4 v A

U | A4 [} = o o A A 3
mljrdegluvmziiangl hianusuilunezdesousunomuAuning
v ] il
4.1.7 UIUATINAAA DN AU UNITINHAT
9 o g v A Y ] = 1
muasniglgmhauminiufiwis i lasimsszuudaaiuneasuladlvg
v e ' a 3 Yo = [ g; =T = o 9
drulngAadenuid minduasunsineas 1INN316 ATIADY 31U 22 518 Amluiosas

a0 o a

¥/ (= ] =1 g/
38.6 50300170 1-5 ASeA0Y) uas humeAade S 20 way 15 510 Aaidluiovay 35.1 1Az 26.3
o J 9 o g o o9 [ = 1
Ay danpasnsngailauhiui idisaudasamssruvdaasunyasulasng
[ [ (] =y ] s 9 9y a0 =3 o a o ¥
daulvg bimsAanenuidmhnauasunisinuas 91191 58 510 Antluievay 92.1 599031
=1 fx = v = [ 3’; 1T Ay o = [~ gy
fin 1-5 A3aol nazunndwaz/mMiaminy 6 Aseaell 1uu 4 uag 15 Aaueuay 6.3
waz 1.6 mud1ay inyasnsdinlva luinsdasenudmihnauaiumsinuas Taomuie
d‘ [ " | d' = U a 1 @ F b1 4:; 1 a =l
1nBAININ LI IAsIN159 WiesnnAadinsAaron I ImihnauaTumsineaIni e
' o & o A A = o q ¥ Yy o ' '
wisnumaspuuiuis eangen uaz@onannn mldvaseld uamnilunyasnijulvg
Pa = o A -5 =] a 1 [ 3 Y a = J d‘ 9/
nmsan luszauigavu Insaedenuiimihnduas umsinuasINVMNONIYDYA Ay
s = o @ Y =y & 4 o =y Cd
anuimudusindiuzihveudimihnduasunIsinyas FuloINan151ATIZHYDY

o o a

¥ '
lﬂtlﬁ‘iﬂiﬂﬂ’ﬂ@ﬂﬂi}ﬂﬂﬂl“lﬁUUL‘ﬁU‘Uﬂu WUIN Nﬂﬂmlﬁﬂﬂ'lﬁﬂu‘f]ﬂ'lﬁllﬁﬂﬁ'lﬂmﬂ'liﬁﬂﬂﬁi&’ﬁu 0.01



64

[
A

A 4 9 L vy a v e oy W w ¥ A o
lu'ﬂqﬁl'lﬂ[ﬂﬂﬂiﬂiﬂﬁni?i\liﬂiﬂﬂfﬁuuﬂﬂﬂﬂﬂﬂElﬂ'l_llﬂ"lﬁu']ﬂlwaﬁuwﬁ']umﬂualﬂﬂ]ﬂﬁiﬂﬁﬂﬂ’li

1 J [ i [ a ¢ ¥ o [ 4 1
ﬁﬂulﬂ\u‘lﬁl"ﬁ'Jllllﬁzjﬂﬂal’ﬂl‘llﬁlﬁﬂ')ﬂﬂﬂ1iﬂﬁﬂﬂ1auu-IllUﬂ'ﬁJﬂﬂﬂlﬂmmellﬂﬂiﬂiﬁﬂ'li HANEAINT

=0 L |

(=] o o A a " ey Y A a
N 'UL“U"l'i’HJIﬂ'NﬂTihlllliﬂ'ﬂllﬂ'llﬂuﬂiﬂlﬂﬂﬂﬁiuﬂ’lﬁﬂﬂﬂﬂﬂﬁm']ﬂu’]ﬂﬂﬂlﬁinﬂ’lim‘ﬂﬂﬁ Loy

F3 (=] =Y
Anutumsiaena

=1 o & Y ¢ ¥ o oA Y vy
f1919N 4.1 aﬂymgﬂ'J"lﬂﬂ]ﬂﬂﬂy@liﬂﬁPjﬂgﬂﬂ‘]ﬁﬂu‘luu“l’lﬂi'Jlluﬁzvluvlnf’!lliﬂ?»ﬁ]']i531]‘”

duaunuasulasivg

Snuaziialy 1913591 LAPS T3 LAPS Y palue
mmﬁ % ﬂ'ﬂi.lid; %
LW
¥ 29 50.9 36 &7.1 473 492"
N9 28 49.1 27 42.9
01y (1))
<411 2 3.6 12 190 45824 356"
41-501 7 12.3 12 19.0
51-601 23 40.4 24 38.1
> 607 25 43.9 15 23.8
SEAUMTANY
Uszoufnuiili 4 25 43.9 39 61.9
Uszoudnuiilfi 6 10 17.5 13 20.6
WHouANEIAOUAY 4 7.0 3 48 7792 168"
WsouAnyneulaty 9 15.8 5 7.9
auilsyaila. 5 8.8 1 1.6
NELTLTAEE 4 7.0 2 3.2

uuaFnluasGou

<3 AU 10 17.5 7 11.1
3-4 AU 33 57.9 53 84.1 17.233  .002%**
5-6 AU 13 22.8 2 3.2

>6 AU 1 1.8 1 1.6




65

M3 4.1 (AD)

Snuasialy W13 LAPS T LAPS Y p-value
AN % Amd %
maflumnInngu
ﬂduﬂ@uﬂ%’ﬂ{f 16 28.1 1 1.6
ANNINMITINHAT 10 175 14 222 72381 .000%**
nguavnIalALgn 18 316 1 1.6
Phdniniu
Saunsaisy
M3UTY RPN
Thduui (afwet))
linonsu 1 19.3 47 746 61.354  .000***
1-5 AYs 19 333 13 20.6
> 6 ﬂ%& 27 47.3 3 4.8
O T
$iifdaady
MIINYA3 (A5adet))
liinudAane 15 26.3 58 92.1 60752 .000***
15 A%q 20 35.1 4 6.3
> 6 a%a 22 38.6 1 1.6

" p<o1, " p<.05  p< 10, "= luuanasdunsdna

gwc;yl

a o w d ] 1
Han1sAATIEH ANy YA fUgniauiniuidhsuuaz L
Tassmaszuuduasunyasulaslvg Assivaziooe

° = { o ¢ ¥ o
4.1.8 %1u3uﬂn1“ﬁﬂﬁﬂ1ﬂ?uﬂ1aﬂu1uu

) s P W 31 P a
nyasnsggmhamiiundisuIasimsszvudaasunyasuladlvg

= o A A o ¢ ¥ o w ' ° a = ¥
ffll’]"ﬁﬂaluﬂ'i'Jﬁﬂu’ﬂﬂ’]ﬁ?uﬂﬂlﬂlﬁﬂﬂuuﬂﬂﬂ?’l 2AU 97UIU 33 510 ﬂﬂ!ﬂus@ﬂﬁx 57.9

o a o " ° a o
58063”158 2-4 AU 91UIU 23 518 ﬂﬂlﬂu%ﬂﬂ'ﬂﬂi 40.4 LAZUINNIT 4 AU IUIU 1 AU ﬂﬂlﬂu

' a ¥ o 4 ' ' J = L]

fovaz 1.8 drunwasnsflgnihauiniui bidhiauInsimsszuudadiunyasudaslvg)
a v A4 4. ¢ P o w ' ° -
aunynlunsusounmaruthaniiiu doond 2 au 31uau 31 510 Aatludovasz 49.2



66

o a ' o a o
79303U1 ﬁ’é] 2-4 a4 91U 30 918 ﬂﬂl'ﬂﬂ%ﬂﬂﬂz 47.6 LLIAZUINNI 4 AU TUIU 2 578 Aatluy

A o = d

y ' 1 o
%Jﬂﬂflz 321 ﬂumamnmﬂ:wmmymnmaﬁmﬂquumﬁamﬁﬂmu WU TANUUANATINY

a aad o &

ataiifoddyn1aafansy Ay 0.05 Fi91319INTI9e g ANEATNIUd 1T FN IuATITBU

o
4

P o 4 o w T (=1 1 3 - () 2 [~ @ o
V]VI1ﬁ’JU1J1ﬂlJU1HHET’!N1HﬂJﬂﬂ WoUIUHAZ/MIDUUUIUY "]NI.‘lJ‘LlLLSﬁN"IHﬂﬂﬂtl‘uﬂ'li‘n'lﬁ?u

o

¢ 3o ' @ A = ) 3 ¢ 3w '
thauiniu napnanadeuiinssnunnyasnddiuanelumsnaauhauiiu Tasunyae
o @ 1 o 4 a
Tumsmidadsne ldijenSanuineinanan
o' o ¢ ¥ w
4.1.9 Uszaumsalumsyhaduihaminiu
9 o %’ | Y o 3 [ =Y [r=1
inyasnslgathaminivnsauInsamsszuudaaiumnyasiaslng i
o' o 3 %’ LY Al o a o g =
dszaumsal lumshaauthauingu 10-20 1 $1uou 45 510 Aailusovas 78.9 59903170
4 o a .a ' o a g
Youni 101 $1waw 7 910 Aaithudevas 123 uazunai 20 1 $1uau 5 510 Aailuiesas 8.8
U £l o %’ @ =9 [ ' a =
arunuasniglgniaminiun lidsoulasemsszuuduasumneasudaslvg 3
o o 7 Qo Do A o a o 3/ =
Uszaunmsal lumsyiaaulauingu 1020 Y 919 47 910 Aaniluievay 74.6 599231170
' o B s 5 " o al. g
11N 201 19w 10 518 Anduevay 159 uaztieond 103 Swau 6 510 Aadluiesas 9.5
1 EY
diothramsanignueunEasnsnedeInguulioumouny Wy NANUANANALDENN
@ o a aad [ - A a a ° 4 1Y o 9 )
WodAnisadanszau 0.05 Funyasnsnulssaunisa lunmsmiauhaminiuteniu
' v o 14 W = o T (= o A
auIngilwnvasnsswlninmadwnlszaeueiwmsiaamhauniniu lasaseunadail
= o o e W e L] a ° a g ar 1 ] 1
p1rwhauhaminiueguadl tazunsvrninslsznevadwiauthaminiuaevinweln
=< o o 4 ¥ ¢ o
TavvunmsAnIdumsineasuaznIzinu Nsoumnlylss lesilumsimunaiu
¢ ¥ W < A i P '
Prauiiunamanu AN NI IMINAdUaTUMSINYAT LAZIINNITOUITNAIF YD
NUWNUNIATT

N
4.1.10 Wunmzlgn

£ 1
o o =

£ o Y U =Y ]
nwasnsilgnihamiiundiinlasamsszuuduaiunyasulaslng

' ad A4 ' a 4 v 4 ad 4
dauInglinuimizilgn 20-50 15 $1uu 28 518 Aaludesas 49.1 309091170 UNuH

Y " ' o a g 3 ' ' o a g
wnzalgmioondi 20 15 $1uau 25 510 Aadludesas 43.9 nazunndn 50 15 $1uam 4 510 Ay
9 1 9 o ?,' o A Yo 1 = '
fowaz 7 dawnbasnsgilgnihaminiuinluhsuTasimsszuyduaSunyasudaslng
1 e g C; ' 1 [ = = g C;
dulngiinuiimizilgn Yoondi 2013 1w 45 510 Aadludovas 71.4 se3aamiAe Hiud

"o a = £ 1 [ a =1
mrzalgn 20-50 15 $1u9u 16 310 AmiluFevaz 25.4 uaz 11nn31 50 15 $1u 2 510 Aty
Y 4 o = d n’.’: " = w 1 e ' @
fovaz 32 dimhmamsamsziveunyasnsnadesnguuS sudeuny wua lulanuuendeny

4 1 ] .’{: 1 := 1 1 1 ! = L}
iinsnnnyasnsduIngnanguingis wuas hihswTasimsszvudaaiunyasuadlngy



67

= 1 - dg A ¢ ¥ o [ o = A Aa °
Kﬂutﬂ'ﬂ(ﬂﬁﬂi'i'lﬂﬂ’aﬂ anuﬂﬂgﬂﬂmuumu‘lwmuﬂ I.Lﬂ$ﬂﬂWiﬂﬂﬂiﬂﬂ‘l’lﬂu1uﬂ'ﬁ‘n1ﬁ'3u

¢ ¥ o 1 " as
thaminiu Tuuenaeny
s 3w
4.1.11 911 hauiiiv

Y ¢ ¥ o oA 9 o= T a '
wyasnsglgmihdminiuidwlasimsssyuaaasunyasuaslng

' 14 9 o g @ A o a g ¥ = 9/ a g ar
dnnatiduihaudniueny 10-20 1 $1u9u 48 510 Aaitluievas 84.2 sesaanie Auhauiiy

] ° a = 1 o a [~
pfeundt 101 $1u0u 6 510 Ailufesaz 10.5 nazerguInnat 207 S1uau 3 518 Amitly
vy ! £y ¢ ¥ W oAy vy s ! = '
fovaz 5.3 aaunuasnsgilgnihauiniuin s lasamsszuuauasunyasudasvg

[ ' ¢ 3w ° a  aq s 3w
dndnyiiduihdniniueny 10203 Swan 49 57 Aaidludovaz 77.8 sesaania duhauiniu

' Al o a o ¥ 9 ' a1 o a d
011NN 20 1 $1uau 8510 Aaitludevar 12.7 uagegiioendn 10 Y 1u9u 6 $10 Ay

. o a o ) ' o 1 ' LY
$ovaz 9.5 101 WAMSI TN IZHUDUNEATNSN ABang U IS BN BUAY WU IANWLANAINY

Ll

v @ o w aaa o : s 3o ] 1 U
otihivddameadanizay 0.05 Aoghdudiuveunsasnsndismlassmsa dulng
' 3 T o - "W oY Y o :?4:! 1 9 a
mnnneigthaviniuveunyasns lulddiaanlnsinisa nitiinanenislvinanan
4 2,’ ar ' Y w a " @
Phduihaiu nade Mhduthiiuliwandannlusieeny 10-20 Y wdsen 203 lludrsum
s a4 =7 S v v ¥ oy
HaRTANITUAAAY IWNWNINBIAUMIQUATAEY M Tvthiazijuday

£ U

o 9 AL
4.1.12 muauﬂuﬂmuumu
9/ g B w A = 1 o ]
inwasnsUgniaminiungisa Tnssmsszuvdaaiuinyasulaslvg
' ) ARG I kY o a g g & °
ﬁ?ﬂiﬁigﬂﬂﬂ'lﬂﬂﬂ"ﬂﬂiﬂﬂ')u 1-500 A1 914U 38 518 ARUT D8RS 66.7 599a911A0 V1UIU
" 9 o = o ¥ 1 ¥ o :’ e o T
UINNI S00 AW IUIU 19 918 Aalludovaz 33.3 AIUNBATNS Q‘ngnﬂmuumuw"lmmnu
' = v 14 o kY ¢ P w v [
Tﬂﬁx‘lﬂ’liizﬂﬂﬁQlﬁiumﬂﬂﬁllﬂﬁﬁﬁ[ﬁiy’ muimgummuwuﬂmuumu 1-500 AU 9TUIU 54 9718
a o ¥ A o ' £y ° a o A o
ﬂﬂﬁJ‘H'ﬁf}Uﬁx 87.3 9030341 AD IUIUUINNIT 500 AU ATUIU 9 578 ﬂﬂlﬂu%’ﬂﬂﬁg 14.3 1UIHNA
= o« :’; ' ar 1 (] 1 o é ¥
ﬂTS'Jl,ﬂi’lz‘HﬁJﬂQ!ﬂHﬂﬁﬂﬁﬂﬁﬂﬂQﬂijN“lﬁEl‘UlﬁU‘Uﬂu WU ]lﬂidfﬂ'ﬂnllﬂﬂﬂ'lﬂﬂu CFIWUI
' 1o v s ¥ o 1l vy kY o A 4 o
lﬂ}}ﬂiﬂﬁﬁﬁuqﬂELIM%WH?UFINﬂWﬂNU']NU@g‘ﬂ 1-500 AU ﬁﬂﬂﬂﬁﬂﬂﬂuwu‘I’ILW'I$1_IQﬂTI3HJU']ﬂ
3 P 1 o [
WUN 10-20 vl'i HazitunuaINs ey

4.1.13 amwiun

]
¥ o oA

kY d 9 1 U = 1
Lﬂ‘Hﬂﬁﬂiﬁﬂqnﬂ’lﬁHU’INHﬂL‘iﬂ'i?iJTﬂﬁﬂfﬂ‘iizUUﬂﬁlﬁiUlﬂEﬂ‘illﬂﬁﬂiﬂi’g

[ rag - o :’ Y " d'!v o a o = =1 ¥ A
mualﬂtyuwuﬂﬂQﬂﬂmuumuﬂqiuwumwm 1UIU 37 30 AnuTouay 64.9 30903UIAD

& ! ' 1 o o a d o w '
W‘L!ﬁ'iTUQlI ua:‘ﬁamm‘u I1UIY 14 1Az 6 718 ﬂm‘xJu%”ﬂtJa: 24.6 uaz 10.5 MuaIAy aIu
Y o« ;‘,’ w LI ] | = [ et ng -

inpasnsigmhaminiun s wlassmsssuudaasuneasmlaslvy anlvginunilgn
o g o " é‘ ~ 1 o a o3 3 =) A’ -~ g ~
1J1mmmuag1uwummqn 11U 61 510 AATUS0UAT 96.8 509AINIAD WUNAIALAZWUN

= o = g 5 [} = L4 ¥ 1
LU U 1 578 ﬂﬂlﬂu%’ﬂUﬁz 1.6 lﬁﬂuTWﬁﬂ]i]lﬂi-lg“r‘iﬂlauﬂ‘l‘:lﬂiﬂiﬂ\iﬂﬂQﬂqMn-lﬂﬁﬂluﬁUU



68

@ "o 1 Y ] A w9 aad o £ J = d %.’ w A
AU WU UANUUANANNUBEIIHHITIAYNITDANTZAY 0.05 “]NWHTI‘lJE:I‘ﬂTJ']ﬂﬂJU’IilHT\
4 2 =

3’; o gy { ) o w ; Y w @ a Aw o
inpasgnuuilununnmnzaudumsilgnihdaininiu Fsaeandesiy Wenaian nRiav (2561)

]
oA H

' v A A4 [ ¢ ¥ ow =1 & o 1 a
nanNiunmnzaviumsdgnhdminiudeatlunuiniianugannszauihmea luinu

H ¥
= o A

= = 1a g =3 J - 14 o9 ¢t %’qd

300 a9 Mﬂ'J']llﬁWﬂl'l’)UQullllﬂuiﬂUﬁx 12 ua:tﬂuwuwm"lnnmm U9 Imsszueiansthunals
w ¢ ¥ o
4.1.14 Wugihdumiaiu
Y a %.’ o Y -~ ' a 1
wasnsganihauhiuiisuTaseimsszvudaasunyasuladlvgy
1 ' R T 4 ' 0 a 4 ¥ = w
drulvignihdaminiuiugimiues 919w 42 510 Aalusovaz 73.7 399041170 WU T
4 = o a @ - o a oo 2/
GIHAITIY "luﬁ]ﬁﬂ SB1 A9d#1IN ﬂWT'ﬁﬁ HaspA 1IN 4 3 3 2 1upzl ﬂﬂlﬂui@ﬂﬁz
o o 1 9 3 ¥ w oa [
7.0 5.3 5.3 3.2 3.2uaz 1.8 1uar1al ﬁ')ulﬂyﬂ'iﬂ'iI’;i‘llgﬂ‘ll'lﬂllu'IiJuVI"lML"Uﬁ'JiJIﬂi\iﬂ'Ii
' =3 o ] 2 A w o o " o a4

szuvduasunyasilasdng drulugigmhanhiuiugmues) 1uu 45 510 Aaitu

v A o o o = A o o s o
30802 71.4 3948301AD wu‘gt;rimgiﬁm ul‘lﬁ]t'iﬂ a‘WTiﬁ SB1 AD@AA13N1 LASDA UIU 6 5
a  od o o 4 o = d
4 1 1 Uag 19518 ﬂﬂiﬂu%ﬂﬂﬂz 9.5 79 6.3 1.6 1.6 LAy 1.6 aun1al Lﬁﬂu‘lﬂﬂﬂ"l‘i']!.ﬂ‘i'lzﬁ

a 1

‘l.lEl\‘]1ﬂ'};lﬂ'5ﬂ'iﬂﬂﬁﬂﬁﬂ@nﬂ“iﬁ"ﬂﬂlﬁﬂﬂﬂu WUN "lllllﬂ'J“IiULlﬂﬂﬂ"Nﬂu tﬁﬂﬂﬂ'lﬂlﬂ}}ﬂiﬂi

' o o

' ' R S gty 3 £ g & ) ' o o )
arulvignihaminiuduginiues yuiluihasiniugaraussnIanuges AUnug

= a 1 & d w Je - a ° ¥ o o a
Wamlod Fathuiugilrlumamsailimasdamivae uazBananiviunganyasnsisilon
B AY ot o i ¥
Ugnihammihwuiugmues INUed 19N IRYIN
roa §0 ) P 4 2w
4.1.15 nvaanuvesnunathauingu
¢ % oA 1 [ = 1
wyasnsglgmbhaminiundssulasamsszuuaaas unvasulalvg
' Ay Vv ¢ ¥ o 9 o ' o o ¢ B o [ o o
drulnggoaundnuhaminiunni wimhewugihauiainludmdagums $1u9u 28 519
a d oy o 1 w o 3 o @ o d A A o
Aaaluiovaz 49,1 303a31A0 Suvmutenufihauiniuludwdagamgisi usinenyy

o a L4 g ) o P=1 ] o a =] 3
guittnhaminugaugi i tasaalszma 91494 9 8 8 iaz 4 910 Anluiovas 15.8

%’Wdﬂ‘

o w v o [] " 1 =
14.0 14.0 uaz 7.0 muday aamnasainsggnhduigiui luidhiouTasimsssuudaasu

[ rdy ) 9 o« g o 9 o ] w o o g Y] [ o
inyasulasivg daulngydedundinhamimuanniwsmheiugiauiduludiva

o - 0 Ve d 4 3w v W
guns 31U 47 510 adudovas 74.6 seeaunie Husimirenugihduniniulutmia

& a o ' g o & Y g o o
q"ﬂ‘kl{]‘iﬁ“lﬁ UIHNIDNTU ﬂ%‘llJ‘ixl.‘ﬂﬁ ua:qumwﬂmnumuz;r'img'imﬁ IUIU 10 2 2

a o w y o a o« o
Hag 2 519 ﬂﬂkﬂu%ﬂﬂﬂz 15.9 3.2 3.2 1oz 3.2 AuaAl L‘flﬂu']ﬂﬂﬂ'ﬁ')&ﬂﬁ'lzﬂﬂlﬂﬂlﬂ'ﬂﬂ'iﬂ'i'TN

" 1
aand o =

A0anguuIToUMoUAY WD TANLANAIIAUBE1INTBA1IAYNIIaDANITAY 0.05 9

1 ' & v ¢ ¥ o ¥ o ' w ¢ ¥ o @ [ A
inyasnIdIu vy yenatamhiuonniwimiewugihdauiniuludmiaguns ieenn

o [

o3 ' o j P = ' ' cg a 1 ' Y 9
lﬂu@gﬁlﬂﬁﬂﬂwuﬂﬂﬁﬂ u Ultnu%1ﬂu1ﬂag1uwun lla3ﬂ':ﬁﬂ"Jﬂﬂﬂﬂ?iﬂlUﬂQNqﬂﬁllﬂﬂQﬂQﬂﬂ?ﬂ

Vv



69

3 4 = '
4.1.16 ﬂ'l'ilﬂﬂlﬁﬂ'lﬂﬁﬂﬁ AllaevuaN
3 o %.‘ _— 9 [ = '
inyasnsggmhaminiunds i lnsanmsssvudaasunvasulalvgy
' "y =~ - [ ° a =1 Y - < a
ﬁ'Juﬁl“r’iﬂJuﬂ'NLWIJ'H.ﬂ‘IJLﬂ‘t’J'JHﬂz‘UuﬁQ IUIU 29 AU ﬂﬂlﬂuiﬂﬂﬁ& 50.9 39303911 A9 INULNYT
a () 1 y =1 i =3 v v o ) o
HAWAALDILATIIV U LLﬁSi]'Nlﬂﬂlﬁﬂ?ﬂﬁNﬁﬂl!ﬂﬂluﬂ@ul‘lji]'lﬁu'lﬂlﬂ@ 1UIU 18 1A 12 518
a gy 3 ¢ ¥ ow oAy w0 A
ﬂﬂﬂ]uiﬂﬂﬂz 28.1 1 21.1 Lﬂ‘Hﬂiﬂiﬂ'ﬂQﬂﬂ’]ﬂﬂumN“I’I"lllﬁﬂi?HTﬂiQﬂﬁi:ﬁUUﬁ\‘llﬂiﬂJlﬂ‘Uﬂﬁ
o "y =] - [ o =y = [ A
I,L'ﬂﬁﬁalﬁiy mual‘ﬂmawmmmummuawuﬁa A1UIU 33 AY Anlusonas 52.4 5930307179
a — =y 19 1 [ =1 a a [ 1 o 1 o
NN INANAALDILAT VU T Ltﬁ$i]'NLﬂ‘ULﬂFJ'JWfINﬁﬂllﬂﬂlu’ﬂﬂllﬂﬂ'l'ﬂu’IULﬂQ IUIU 18 uag
a d 3 =1 = a ' a zy
12 318 ﬂﬂlﬂuﬁﬂﬂﬁ% 28.6 Loz 19.0 1umimmnmwawammzmwuﬁawawnﬂ"lﬂmuuu
a Y ) ¢ ¥ o ' d « A a g o
mmsamum"lwn lﬂHﬂiﬂiFjﬂQﬂﬂ]ﬁNu'Il}u umaamﬂu JanNHUE AB 1) INEATNTUMTINULNYD
=Y 3y 9 ' a 3 = =
Nﬁﬂﬂ@]tﬂﬁllaﬁﬂ'lﬂlﬁQ31u1uﬂ’lﬁ‘UUﬂ3NﬁNﬂﬁNﬂ\lﬂﬁﬂﬂ 2) Lﬂ'Hﬂ'iﬂ'ﬁ]"lﬂklﬁxﬂﬂus\luﬂ1ﬂﬂlllﬂﬂ')
= [ = g/ ' ] 1
Hapa Ltg?ﬁluﬂﬂﬂﬁﬂﬁﬂ"l‘lhﬂﬂlﬂﬂ LAy 3) lﬂ‘Hﬂ'ﬁﬂi“‘l]'NLﬁ\3Q’IU!LUULWN”HHUGI,UQWSI,ﬂ'Ul,ﬁEJ’J

wazvuaInanan 11y

3
0 _ o

= v ] 4 EE T
131901 4.2 ﬁﬂBmzﬂJ’Uﬂlﬂ‘Hﬂiﬂ‘iﬂﬂgﬂ'ﬂ'lfliﬂﬂ u‘VI!.‘H]‘i'JlJHﬂzvliJHJ"Iﬁ’JﬂJTﬂ‘iQﬂ‘l’iig']J']J

duasunyasiaslvg

ANHUL 191590 LAPS i3 LAPS X p-value

ANUD % ANVD %

TIUIUAUIFNANN

d g o
ahaunu
<2 AU 33 57.9 31 49.2 18.198 011**
2-4 A1 23 40.4 30 47.6
>4fU 1 1.8 2 3.2
Jszaunisalunis
. ¢ ¥ o
mauihauigu
<101l 7 18.3 6 9.5 38.586 L030%*
10-20 1) 45 78.9 47 74.6

>20 7 5 8.8 10 15.9




A15199 4.2 (919)

70

1 LAPS {ECRrRY xz p-value
ANHMUL LAPS
ﬂ'ﬂﬂJé % mm?; %
A 4
Wunmwzilgn
<20 15 25 43.9 45 71.4
20-50 15 28 49.1 16 254 29.125 819"
>50 15 4 7.0 2 3.2
prgthduiuiy
<107 6 105 6 9.5
10-20 1/ 48 84.2 49 778 37.094 016**
>201l 3 5.3 8 1A%
Suuduhdinini
1-500 Au 38 66.7 54 85.7  48.599 608"
>500 AY 19 33.3 9 14.3
ﬁﬂ'IWﬁ’uﬁ
fiaradu 6 10.5 1 1.6
fFan 37 64.9 1 1.6 . 24.210 L000***
fisgu 14 24.6 61 96.8
ﬁuﬁﬂwﬁuﬁwﬁu
NGER! 42 73.7 45 71.4
CERNDER LY 4 7.0 6 9.5
Tudke 3 53 5 79  14.401 134™
ADAAIIN 2 3.5 1 1.6
SB1 3 5.3 1 1.6
onlsa 2 35 4 6.3
A 1 1.8 1 1.6




71

A1519% 4.2 (AD)

lvl £
@129 LAPS Tahsm X p-value
ANy LAPS
AN % Anun %
LUAININVDIAUNAT
¢ ¥ o
hauihiu
k7 o [] w o
Fudmuewug
Thauiniuludmia
DEAER ALY 9 15.8 10 159
9 o ] w 7
$rusmnenug
¥
thawiniuludmia 28 49.1 47 74.6
YN
USHNONTU 8 14.0 2 32 23.448 003%**
aalszme 4 7.0 2 3.2
da a s g o
AuidTsthaui i
gyl 8 14.0 2 32
MIN LN gIHaRAALAZILEA
NUNUINARER 16 28.1 18 28.6
Yuad 12 i, 12 19.0 2074 040%*
PUN LA VUAIHANAR 29 50.9 33 52.4

*

p<01, p<05 p<i10,"="linapaeAunana

— = o ¢ ¥ o o . g 4 9
VNATNA 4.3 MITIATIH0gveunuaInIflgmhdminiudusuauas iy
~ o o/ ¢ ¥ o 1 3/ ¢ ¥ w49 VY o
maousuRneInuIhduhiu wun weasnsgilgmhaundniungin LAPS w1sumsonsy
' Ao Yo @ o ' s ' Y a4 dao
11NN UNEATASH 1141590 LAPS dana laningesniiniseusuninndi 6 aseael nildmou
s ¥ o d ' 8 a g o 4
nbasnsfUgaihauduiunwhsw LAPS $1uau 34 Ay Aadludovay 59.65 1INTIWIUNIMUA
¢ ¥ W oA W 1o Y ¢ B @ Ay Y a
inpasnslgmhdininiuiithi o LAPS uaswaunwasnsdignihdminiui i LAPS i
o w 1 R a o Y
SudidiTumsenusuuInnd 6 AseAel o 3 au Aailudesar 4.76 NINTIIUNIMUA
Y s ¥ o oAy Yo & A o ¥ ¢ 8w
inpAsnsHUgniauiniu ludhsw LAPS Fuiiedwunamuergveunyasniglgnihaudniu

' ' ¥ ¢ ¥ o Ay ' W Y o & yaa
WUN ﬂ@ﬂlﬂHWSﬂif{jﬂgﬂﬂ1’(31]“11'147“,5[”3'31' LAPS ﬂ’!uclﬁiyul‘“[ﬂﬂﬁ]15ﬂﬂ15@u3ulﬂuﬁﬂua1q



72

] Al o a  d 9 o gx ¥ o ’a’ g0

UINN 601J UIU 6 AU ﬂﬂhﬂus@ﬂﬁg 54.55 Elnﬂ‘inu‘)uﬂQHuﬂﬂlﬂmﬂyﬁﬁﬂﬁaﬂgﬂﬂ1anu-luuﬂ
' 9 w ' 9 ¢ ¥ oo oAy oy 1 o Y o

linodhiumsousy nqunuasnsdgigniduiniui ludhsan LAPS daulng hitned 5y

o Y A o a = 1 ° ¥
n’]']‘ﬂUiﬂJlﬂuEﬂﬁJa'\U 51‘60ﬂ IUIU 20U ﬂﬂlﬂuﬁﬂﬂﬂz 4255 MNVTIUIUINUAUDI

o g o A

1 o & 3/ ¢ ¥ w oA
inuasnsdlamhduiniui himedhfunseusy sunvasnsdugnihdminiuiiiong 51601l
' o & g ' 14 d @ o ¢ ¥ o ¥ '
naznn 60 1 ilunvasnsam lvaiidunssoumanlumsvauhamhidunalungu

‘; 3 vy
A3 ez 10151 LAPS

— ° o g @ o o g 1 3 o i
M5197 4.3 $113u uazd svazvesoginuasnsilgnhdininiunus nouas s iumsousui

a o s g @
nenuhaudu
1391 LAPS 13w LAPS
N130UTN N1IUTY
9y hime 155y 2eads  smhime  1se3e >eady W
aUIU RAIEEY]
- 4 ]
>417 A 1 4 1 2 7 3 . 10
% 9.09 0000294 /351 1489  23.08 - 1587
- =
41-50 7 A J 3 4 7 11 3 . 14
o 3 N RIES00T T T TITTBIY (12 28, 2BAOR  23.0F . 3359
= -,
51-60 1 a0 4 6 13 23 20 4 " 24
% 36:36 1 5000 3824 /4035 4255 3077 - 3809
>60 1 AN 6 3 16 25 9 3 3 15
% 5455 2500 47.06 43.86  19.15  23.08 100 23.81
59U Ao 1 12 34 57 47 13 3 63
% 1930 2105 5965 100 7460  20.63 476 100

| a L4 o ¢ ¥ o w oo 5
i]'lﬂﬂ’}ﬁ"lﬁﬁ 44 ﬂ'l'i’JLﬂ‘i13ﬂ5$ﬂﬂﬂﬁﬁﬂﬂﬁ]ﬂ\ilﬂ'ﬂﬂ5ﬂ3éﬂ@ﬂﬂ\ﬂnu']')J‘Llﬂ'llﬂ’\u?uﬂiﬁ

= Y o P n:i a o %’ as [ a v Y oo - @ o "'," @
‘VIL"U'IS‘IJﬂTiE}lJiUﬂlﬂﬂ')ﬂllﬂ?f\ﬂﬂ'l‘llu WU Lﬂllﬂ'iﬂ'i‘lflvluL'il'l‘i‘lJﬂ'l‘iU‘i‘lJLﬂU'JﬂU‘IJ'IﬁSJU'HJ‘H

@ Yo

= o - 4 2 = ' £ s 2 =
iimsAnszaulszoufnuili 4 Naaeangu Ae nquinuasnsflgnhainiiunws 3 LAPS I

3 o

o a o 9 o 2’; Vv o ° w ' Y a
IHIU 6 AU ﬂﬂlﬂu3ﬂﬂﬁ$ 54.55 '\l’lﬂiﬂﬂ']ﬂﬂﬁﬂNﬂﬂﬂﬁlﬂﬂﬂiﬂiaﬂgﬂﬂ‘lﬂ”uTUuﬂ"llJlﬂUL‘U'lﬁ'U

¥ AR N U IR Ao a o ¥
mseusy wazinyasnsngnihauiniunludhson LAPS fiswau 28 au Aaitluievay 59.57



73

[ ) kY d ’J o e ' Y = Ao
ﬁnfmuaumﬂmmadmymmqﬂgnﬂmuumuw"l.mﬂmmsumiamn F!Nlﬂ‘klﬁiﬂi‘ﬂﬂﬂﬁﬁﬂﬁ'l

o { <3| ¢ 3w oad o o ¢ ¥ oo
seelszounuiili 4 Wunsasnsdilgmhdminiunduusanuvanlumsiauhauduiv

~ o 9/ o = 3/ ¢ ¥ w w oo 5 A Yoo
AT1IN 44 U LIDZITDUAY ':l'$ﬂ‘Uﬂ1'iﬂﬂ'kl]ilﬂdtﬂ‘klﬂiﬂﬂ;l‘ﬂﬂﬂﬂ1ﬂ1]u1ﬁuﬂ‘].lm‘LI’JUﬂi NI

A A o ¢ ¥ o
miﬂmumﬂmﬂuﬂmuu WU

9139 LAPS laihsu LAPS
M3IoUsY MIDUTY
FEAUMSANN ey 15A58 e ade Tew  1seds >eefa T
BUTY AU

Uszounuiliia Ao 6 5 14 25 28 8 3 39
% 54.55 41.67 4118 4386  59.57 61.54 100 61.90
Yszoudnwiiliie i " 4 6 10 12 1 . 13
% - 33.33 17.65 [7.54 - “25.53 7.69 - 2063

\isuuAneaeuAY AT 1 1 2 4 3 ] -
% 9.09 8.33 5.88 7.02 6.38 . = 4.76

Wsoudmaeuae mmwl 2 2 5 9 3 y =
% 18.18 16.67 14.71 15.79 6.38 15.38 5 7.93

aulsyanla. A 2 - 3 5 - 1 -
% 18.18 - 8.82 8.77 = 7.69 - 1.59

NERTOIALE AT : - 4 4 1 1 -
% < N 11.76 7.02 2.13 7.69 - 3.17
39U fmu?; 11 12 34 57 47 13 3 63
% 19.29 21.05 59.65 100 7460 20.63 4.76 100

4.1.17 anunariuneInulasImIsTUudwesnensuladlve)

a [~ I3 %’ @ - a ' =Y
AnuAamuyeunyasnsRlgmhdniniuneidulasenmsszundaaiy

r = o ¥ o o A @ o 1 o
nvasulaslng nsdifnuunsasnsudunousazwiuios Ymdalszaaiaus uiwemily

v ! w o = 9= @ ' o '
3aw ldun dumdnmsauiuau Aumsautivauvewdiamsia nazdmrenamIsing

= a1 . [ 4 ] = =1 { . )

TadnTziauRae tagd o uuuIAIIL WU INBATNS IANUAAKNGINY TIN5
srunduasunuasuilalvg Taoswegluszaviunais Baundowinny 3.38 oWy,

) 1 = = = o 9/ Yy 1y o o = - -
510811 wu inpasnsianuaamuluszauinn 2 A Tdun dumdnnsautivan Taunde
MR 3.54 nazaumsantiuaueagianisulas TAundomiiy 3.46 AIuAuF0IN

M3 agluszatunais TAundonny 3.15 AIR13190 4.5



74

4 1 1 1 4 o a o 9/ ¢ ¥ w
a519h 45 Aundsnazdnudsauuinaigu szauanuAariuveantaInsiianihdniniy

e Iasamssyuuauasuneasulagng

T PRET Y S.D. wlawa Sudufi
1. MunanmMsaiiua 3.54 43 N 1
2. fumsantiuauvessanisilag 3.46 43 ¥ 2
3. MUFDINTINTINUIY 3.15 65 unans 3
57U 3.38 40 1hunais

i 1 o a =] 1 Y 1 =
QWHGI’IS’N?] 4.6 WU LﬂHﬁiﬂ’iﬁi%ﬂUﬂTluﬂﬂmutﬁﬂ‘lﬂﬂiﬂi%ﬂTiS:UﬂﬁMfﬁN

r g al o [=1 | [ al ¥ ;:; 1 ol .5'1
Lﬂ‘lzlﬂil!,ﬂﬁﬁal,‘l’ify MUHaNNITAUUUITY 'Iﬂtlﬂ']Wi’JlJ@QTui$ﬂ‘UiJ1ﬂ UAURDYNINY 3.54 LUD

a ' a ' @ 1 A =
Fosasede W mnuasnsianuAaivegluszauun 9 ¥o laun aunsaiunanin

s ¥ b Y = 1o w A Y a ¥ 1 oA a a
ﬂ]ﬁuu1uuvlﬂ uauRuNINUY 3.74 fnﬂﬁqﬂaniTH‘U'ifﬂilﬂ‘ﬂﬂiﬂﬁ\lﬂﬂﬂ1QMﬂ3$ﬁﬂﬁﬂ‘lwuag

a3

=2 o

Uszndaanlizina Saundoniny 3.70 instanandivguasygnvneiioalunmsduiiuau

AR 3.68 BNITAIMUANIATIIUNITHAR TAURTUININDY 3.68 UN1SHIUNDA

- @ o o = a = A 4 1w a a 9 A
Lﬂﬂiu‘lﬁﬂm@ﬂﬂ]ﬂijﬂ"lulﬂ@Enquﬂizﬁﬁwﬁﬂ']w UAURAUININY 3.67 INEHATNITIUITONAATUAIN

=1 - Y P :, | = 1 o =% 5} A o dy A A :i
iaann laolidunuind) TAunaeming 3.56 im lHima lu Tagamnz auauiui aunde

.

AU 3.44 nazinonssuasusiolanaziyouleanisaaia UANRAUMIND 3.42 A1UAIAY
- = =1 ] ) 9 9/ 1T A Y AA el
inbasnsdanuanruegluszauthunais 3 4o laun Idvamsudashiinnuminso i
v { v @ a o 1 @ £ o A £ { "W
AR 3,39 INBATNINEIUINADTDIAIUNIIAKITITBNSHAMALINNTY JAuRRUIAY

o ' ° ' a a 2 A i v o @
3.32 !,LaZLﬂﬂﬂiﬂﬁﬁﬂ’lu']ﬁ]@]ﬂi@\ﬂﬁ'luﬂ'ﬁﬂWWUWUNﬁNﬂﬂLWNUWﬂ‘UH Mﬂ‘llﬂ%ﬂl'ﬂﬁlﬂﬂ 3.19 euaay



75

H ' - ' H a a 4 £ & ¥ %
A1390 4.6 ARAOIELAMTENVWINATTIU sEAUANLAA LB INYATNIAYgn1 a1y

H (%) 1 =Y L] 3’ of o =y
Moy lasimsszuuaaasunvasudaslvy aumanmsaniiuau

3 _ v o o
R GRRY Y S.D. uilawa DUAUN
2 a o g o
1. annsomuranaaihautinild 3.74 61 10 1
o A Y a T | =
2. masgims IR ManuaIns lnog1al
. ) 3.70 68 17N 2
Uszansnmuazlszngasuilszunn
=1 = [ [ =Y = 9
3. imstananySrauAsugnanaiieslu
o 3.68 71 177 3
MIANTUY
4. AMISMHUANINTTIUMIHAR 3.68 75 1IN 4
= " =1 v o 8
5. Imsneneama ulagvesmas i le
Y / 3.67 .60 170 5
2019 UsLANTA
6. masyansoiulumaysuims
JununEasnsiazdlszneums 363 48 1N 6
3/ ] =1 a =
MmN lapgialilszansnm
= e Y o -
7. INHATNTANIDNAATUATNLANNIN 1Y
a1 £ 3.56 90 370 7
NAUNUN
= 3 e L d’l’ =
8. M3 lamalu Tag Nz aununun 3.44 .70 10 8
e - 3 A'l
9. UnanTswasuIw ldnazyonlog
3.42 .70 1IN 9
MsAaA
- Yo n:‘:l
10.1g3amsuasninnuaInIse 3.39 55 1Thunaig 10
11.IN¥ATNITNO IR DITRIRIUMITTANTT 998
o ¥ 3.32 80 thunan 1
MIHARNLLINU
12, INEATNINTIUIIADTOIAIUMIT NG
o oa X 3.19 66 1hunais 12
WANAANLIINUL
59U 3.54 43 1IN

4 v a = 4 o 1 =
INANT N 4.7 INHATATNIZAUANUAAHUINEINU IATINITTZUUAUTTUINYAST

LI} o & Y 1 [ = ::l 1w A'l
I,L‘]Jﬁﬂﬂl‘}"ifg mum’muuuﬂuvmr@j}ﬂmmﬂm Tﬂusmagﬁluimumﬂ UANRAUNINDY 3.46 LUD

L | -

a ' a o ' @
WITUN 310‘3‘6 WUIN LﬂHFl'iﬂiﬁﬂ’)WNﬂﬂLﬂuBgiuizﬂﬂﬂ']ﬂ 5 ‘\T'ﬂ vlfgllﬂ UNITNINUALD

U

A =

damu nsauivnuvaunyasns luulaune Iimsiguaamuuamandimuald iaunae



76

Y A

1o =l [ A Y o =1 2 o =3
MMINY 3.56 umsawuwumiwmmmymmmaﬁlwwmumtﬂumﬂnnuﬂaa"lmuamﬂm Uy
1 A 1 @ = L] ] A A 3/ A L) o = v
ANR[UININGY 3.51 iJﬂﬁ‘]J‘i$Eﬂuﬂ'luﬂll1'i‘L!’JEN'IL!T‘ILﬂEJ‘)‘UENL‘WﬂGtHﬁ‘IlI'I‘iﬂﬂ'lluuﬂuulﬂﬂnl
d‘. Y A Qs s =3 =) 1 =S A
LLHM'I’]'J'IQII’J TN15UUAUNITTIANITITENITHER uaxumsmauwumiawﬂaﬂmﬂTuTaU u
A 1w &), i = a o ! o 3 ¥ 1A
AARDUNIND 3.49 auay Lﬂ']&lﬂiﬂillﬂ‘)’lilﬂﬂmu®q1ui$ﬂﬂﬂ1UﬂﬁN 299 ulmm UMTINUINU
1 Y d Y =Y = 3 a o o A
ﬂ"l‘iﬂﬁ”lﬂﬁiﬂﬂﬂlﬂﬁﬂ‘iﬂ‘i/ﬂﬂﬂ‘im/&!ﬂiﬁﬂﬂﬂﬂﬁ (muﬂ/ﬂ?mm/ﬂmﬂmﬁum)—mmmﬂumm u
T o [ = a 9 9/ a 9 a1 =
ARAUNINY 3.39 LLﬁ%’/iJﬂ”IS’.1’]ﬂllNuﬂ’l‘iNaﬁl1‘ﬁﬁﬂﬂﬂﬁBQﬂUﬂ‘]'IlIGIﬂQﬂ']S‘U?Nﬂﬁ"Iﬁ unuRay

W 3.32

y 1 { 1 = Y a = s ¥ w
A1519% 4.7 Aundsuazdnidvansnasgu ssauANuAAALYsInEasnsHgnihduiiy

Pafulassmsszrndads unsasuladlug S umsdwivauvesivamsanilag

@ o

9 =1 ~
VoA X S.D. wilama UADN

1. IMIMNUUAAAMINMIA WHUNLVBY

d‘ VA =T
inuaIng lu)aanwe IndnmsyUiian 356 .78 1N 1
1) F
wuaManmvua 13
= o A o e
2. AMTINHEUMIRAUNE AN e 19
, 351 57 s b)
3 [
wihadludsanmsuladialuewina
P=% (% ] :i:i 9
3. ImMsUseaunuAuHLIgNLNNEY
4 o\ 6 o ) D, [ 49 57 170 3
weldamisad vy ldauuwunng 13
4. IMINWHUMITAMTIINITHER 3.49 57 1IN 4
5. UMIILHUMSEIENOANA 1u 1ad 3.49 63 110 5
6. NN IURUMIAAIATINAUNEATAT/
4 =
annsa/disznoums isaRwaganm 3.39 64 1hunais 6
= =1 o o
Fua) -amailudani
= = 9 9/ [
7. IMTNEUMIHAA I A DARRDINUA Y
; 3.32 60 1hunana 7
ADIN1TUDINAA
59 3.46 43 110

{ s a [=] 4 [ 1 =
PINAT19N 4.8 INHATNTUTLALANNUAAAUNGIND TATINITISUVAUATUIAYAT
(-7 ] o 1 1 o = a; T o d‘.
wlaaIvg Aureanianissiviie lagsivagluszauiliunais Tanadominy 3.15 1We

) 1 = ] 1 Y J
finsans1ede Wyl nvasnsianudaaiuegluszauiin 1 9o laun aaranvasng/



77

A 7 ' i " oW a d ' o
ﬂﬁ'lﬂﬁ’ﬂﬂﬂu/ﬁﬁﬂﬁmﬂ1ﬂﬂ‘klﬂﬁ ﬁmmfﬁ'ﬂmm‘u 344 mymﬂiﬁmmmmuagﬂlui:ﬂuﬂmnma
Y Yoo oA A ooy o = Y = A o L]
5499 v!ﬂl.!.ﬂ iJ5Uﬂuﬂﬂﬂﬂﬂigﬂﬂﬂﬂ'l'iﬂ'lﬂlﬂﬂ‘lf‘u UANRA[LININY 3.37 iJﬂ’liﬂ‘Hﬂ'lll'iﬂl'ﬂllﬂ

n' vl ] H ] o = o [ A’ 1 1 c‘!.
nyas Tao s inuiunionds faundeniny 3.33 Tmsmmuasimiutedimi Saunde

= 1 4dl 1

Lo ' ' i "o
Ny 2.98 Nﬂ'liﬁ1ﬁuﬂﬂﬂ‘liluﬁ1 uauRaenInNu 2.95 “agﬁﬂ'l'l;ﬁ\?aﬂﬂ ﬁﬂ“ﬂﬁﬂlﬂ']ﬂu 2.82

AuAINY

14
o o

P 1 i 1 { o a =] '8
M319h 4.8 AundouazdDsNATT L sEAURAA vveunyasnsdUgnihduig

NIty Insemsssuuduasunyasilaalin S uroimanissmiie

donu Y SD. - wlawa  BuAUn
A '
1. UAAINEATNI/MAIANDIDU/aNAT!
3.44 73 1N 1
MIINYAT
2. Nswdienudsgnaumsniaonay 3.37 89 thunan 2
= A o Y Y 2
3. amisaum IsIiuninuas Teoldsia umy
| 3.33 78 - thunaig 3
RILGE,
=] o s Af 1 Y
4. UMIMHUATIANISUFDA2INI 2.98 95  1hupag 4
9 1]
5. UNMIMYUATIATIUA 2.95 .81 1hunais 5
6. UNSA0DN 2.82 98 1l wnag 6
573 3.15 65 1hunas

v a d ¥ o
4.2 AUNU Wﬁﬂﬂn!lﬂuﬂTiNﬂﬂﬂ]ﬁuu‘luu‘“ﬂﬂﬂﬂﬂﬁﬂ‘i
= 9/ a o i'-f w 3 3 } o
manfsudiouduyueanouimumssimhduminiuveunvasnsdgmhdurinig
mihiauaz TukhiouTasamsszunduadmnunsinlasInglusuneutsaznutios Sinia
w o 1 o [ -~ ! 4 r ' [
UszawA3Tus wu dmsudunuai wudtnsasnsndiianlasanisg uaglihgan
vy "
TassmsalFdunuasiivianun 500 vmeo'ls dszneudao mliau 495 1mee'ls wasanai
'q 1 i v HP g =/ [ |\ Aa 'Q ] %’ @
nau s 1mdAnls Faldiau 405 umil dususnauminia i 1&imsmzalgnihduiui

mo & ¢ 4w Aa
TaolumsTsiiinuasnsnzlgmhaunihsiuluifuvesauios

]
@ A

% s 3 3 1 ' a "y
nwasnsflgmhamiiuidiiulasimsssuuduadunuasudaslng uauu

kY o by

> 1 :‘J ' 1
TR 5.292.39 1ndals Taoduduyuiunls vanua 4,792.39 1o 13 Usenoudae

A1Tan 3.424.94 vinde'ls 1aun il fodunic uazTalalud dusesau 1.367.46 vnee 'l



78

. Y 7 < = a ' ] P a 1
qﬂllﬂ LL'i\ﬂ\!“lunl‘L!ﬂ'lﬁﬁ]’NI,“I’TiJ’II,ﬂUlﬂU'JNﬂNﬂﬁllaﬁﬂ]uﬁ& ANTLAULNYINAHNARA "Uuﬁﬂ"l‘lhl'm

aauasmaly laije wazmvadyie

' v ¢ ¥ o odnow o T oA a
ﬁ']ulﬂ‘ﬂﬂ'iﬂﬁaﬂgﬂﬂ’]auu’llluwbliJHlTi'JllIﬂﬁ\‘Iﬂ-l'j53”Uﬁﬂlﬁﬁﬂlﬂyﬂ5llﬂﬂ31'ﬁm u

[l

by @ 1R

) - ¥ '
ﬁunUEQ“ﬁQﬂNﬂ 3,835.71 1]11'1‘5]615 lﬂﬂl‘ﬂuﬂuvluﬂuuﬂiﬂdﬁn%} 3,335.71 ‘UW]FI’E]"l'i U

9/ 1 =

o ' \ ] o o ¢ Y W a ¢
ﬂi%ﬂi)ﬂﬂ’!ﬂ ﬂTZlﬁYr:I']JQﬂ 2,282.86 ‘LI'I‘I’WIE)LIS vlﬁllﬂ ﬂﬂlﬂﬁ ‘wug'ﬂmumnu Llﬁzﬂﬂﬂu“ﬂﬁﬂ

[ 1 1 " ) o { a ]
AM59311 1.052.84 vnaa'ls 1dun ussanulumsavunduineInananuazyua

o o

@ ] a Py a ' "4 o A
aauaanaly manunewmanta vuds e 1aije uazmvadsne

D.

4 o a e IO T ' 1
dimiaunumskastduinivveanyasnsiidisoulasanisuas ludhiow

o o

Tasamsszuvaaasuneasudaslvg suneursazwiution YaniallszaruAsaus mn

1 A o ar ar

2 L) o -] qu'
WSoumounu wun ﬁ'unumwm HANuuANAIAYg1alod YNW¥ananIEal .01
N

o

o U { r as ] @ o qqﬁ; Qs ) U
Tavdunurduuls suadiwssnuisanasnuediisdrinynieananszau o1 1dun

L - O - | N NS o w

MIMIAIINY AUNVINGILASVUTIHAKAR NUANAINUDINIU YT IAYNIIADANIZAY .05

H aaa s Y 1o = ~ o

wagiimdaglgniuandisnuedeiiod nanisananszay o1 1dun milonil ailedunid

L] Q

i iy G { 1 1 a
wazlalalud 1l 1imauasnsilanihauinivnahsaiasimsszvudaasuinyas
1 r cu ° @ y I3 f w - 1 3
wilaslvg dmssaunguaninilemineanelFluaruthauniniu uaziinislalalalus

di o o a 9 1 3 .& (=1 1 @ o s 9 d'.
ensliuilynigedudis daudunuaug Lifinounanaredu dinfudunuasives
9/ 4 % | loaimat Y9 9 4 i d A LT ]
inuasns HilgnihdniniunmismIasinisg uazinasnsgignthaminiui liwis
] 1 o 4 aHEs =] 1 =1 v 1
Tasamsa Tilanuuana ey Wesnnnyasnsunawmiuvesmuodda ludoadearldielu

| da = e ’,’ ) 3’; [ 3’/ 4 o 9 =
MIFINAU uazﬁunumiwamﬂmnumummmymﬂimﬂmﬂqnuu tﬁﬂ!ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬁwﬂﬂ

Y

o S o M ' L7 a ’J =3 ] Py
11-!55ﬂUﬂi:lﬂﬁﬂUﬂﬂa’a“ﬂ'ﬂ@]‘jﬂiE&ﬂgﬂﬂ']auu.lnuvum']ijuiﬂiQﬂ-lisz'UUﬁQlﬁﬁNLﬂ'Hﬁi

a9 = 3

[ 'u U " A ¥ a d o w o s a a
Lillﬂillﬁﬂju HAUNUNAIND NATIAD mu‘t;lu‘imm‘swaﬂﬂ1auumu°lu'j$ﬂu1]i$mﬁ mﬂﬂﬂiﬂﬂ'ﬁllﬂ:

3.30 v w3e15azalszua 11,500 DI (FUEITuAdns Ino, 2556) varziinuasnsdilgn

wd‘;}l

s 3 =g a = '
‘IJ']'EI&JNHJNWW'I?'JNT?\?QT’]'IT’I NﬂunUﬂﬁWﬁﬂmﬂUjiﬂz 5,292.39 U



79

= o v s B oo b L I
M13199 4.9 WHsuneudunumalgnhdminivveunvasnsgilgnihdaminiunmsiu uay

liidsanTasenisszvvduaiunyasulaslvg suneuisazwiuiios 3amia

szRsvus
NU20: UINAD 15
Aunu 15w LAPS o t-test P-value
LAPS

ﬁ'unuﬁ’mm 5.292.39 3,835.71  3.385%** .001
ﬁunumﬁ 500.00 500.00 - -
1. miau 495.00 495.00 . 5
2. ANH 5.00 5.00 - .
aunuAnuls 4,792.39 333571 3.430%** 001
1. 159914 1,367.46 1.052.84 1.744™ 084
1.1 ladjw 116.65 5024 1.662" 099
1.2 MIadany 83.68 26,17 " 2:554%* 012
1.3 ANLAINIA 177.82 192.12 -256" 798
L4 Buifananaa 311.49 297.62 1747 863
1.5 vuas 244.34 237.89 079" 937
1.6 InUIRY v daNanER 433.46 248.80 2,074+ 040

2. 979 3,424.94 2.282.86  3.819%** .000
2.1 ﬁuﬁ'ﬂwé’uﬁwﬁu 1419.37 1,155.29 1.820™ 071
2.2 {junil 1,764.04 1,110.94  3.209%** 002
2.3 Hudunisd 173.85 15.21  3.147%* 002
2.4 TaTa'lus 67.67 141 2.775%*= 006

waE

p<.01," p<.05, "= luuana1anun1eana

— £ = 3/ s ¥ o 4 v
mmﬁﬂ‘umumunu Hﬁﬂﬂﬂllﬂur’l’liﬂﬁﬂﬂﬂQLﬂHﬁ‘iﬂiEjﬂgﬂﬂWﬂﬂuﬂJuﬂHﬂiﬁm

waz T lulassmsszuuduasunuasutalvg suneunazwiutios Yania

PV " =) =2 = 1 F) o T,’ v o 9
152 UATIUST 1mf’mﬂaunnsmunmqmuu 2560 WuMN mymﬂsaﬂgﬂﬂmuumumms’m

1 = (=] TR 2 o
Tassmsszuuadaasunyasudaslvg T51eldnnmsdgmhdudniunamuasiuou 5812.14

1 [ A " a @ ~ w9 A d = o [ " =Y
vnaals 3o 4.60 vmaAen laniu iWerdndununitlutuan $1u9u 4,483.23 el ezl



80

wanauLNMilaAunuGuaa $1u 132891 vinaels idlsqns 51975 vmaels aau
o 3.’ v o 1 ] 1 1= ]
inuasnsfamhduiniui lids wluTassmsseuudaaiunvasuaslvg Faiisioldnn

¥ 2 1 ! 1 =y o 4 o
mstlgmhdminiunanua $1u0u 3,917.23 unaels vie 3.93 vnden lansu iWerinAuNu

= o

~d o ° 1 v = 1 '
“ﬂlﬂuﬁuﬁﬂ 1UIU 3,005.09 ‘UWWI'OUI,S ﬂxuwamammumﬁﬂﬁummmﬁﬂ 91UIU 912.14 '1J'mﬂ'ﬁ]15

q

aflsans 81.52 vnae 13 FuderinaSeudisuiu wud TAunuLazHaRUUNUNTHER

aad [ A y’

Auana1afuetaiiiodaynatanszay .05 Ao naneuuNUTIvLA nazliduyuaz

aad o A

=Y .:; 1 [ 1 o o ar 9 5
HﬁﬂﬂUllﬂUﬂ15Nﬁﬂ‘If]lmﬂﬂ'lﬁﬂuaﬂ'lﬁﬁUUﬁTﬂﬂJuﬂ’lw‘lﬂ'ﬂﬁ'ﬂ ¢AU .01 AD AUNUNINUA

o o = 1 i 3/ =)
gunudunls dunuBuas wagsiaiwanan AaudUNUAIN waneuuNUIMBAuNUEUAA

q

a ' ‘o " w oA 9 A 1 da & 9
LHasHarnamn Wl "liJiJﬂ?'nJHﬂﬂﬂ'Nﬂuluﬂﬁﬂ]ﬂﬂuﬂuﬂaﬂ A AUBINAU WQLﬂHﬁiﬂifj’ﬂQﬂ

¢ ¥ ow L oadad Y Vet a Al vy o "V w
Pamininiuifauiuvesmmodduiidunuludaiui aunandan 1d luuandiaiu
.-_l'] dA‘ dl. = Y A s - d‘ =R 1 ] @
iieanniluflgniezanimgiomaladifesiu Bunananaan 1dve lifianueanaiei

v .
zmimxuzﬂnuuwawamﬂanﬁﬂmmmnmaﬂumsmﬂumsﬂimﬂﬁ'ﬁ 1 TATINSUNITUIHIS

+

v =1 o = o = " o ~ H [ U
fams insihzeaudienms1¥lalaluduagilosunsdlumstSvlyahgsau nanesdana

q

A 2/
WS uamananmuyu g

o

o & ¥ ¢ ¥ a ) s ¥
AT NN 4.10 llﬁﬂﬂlﬂﬂﬂﬂunullﬁzWﬁﬂ@ﬂllﬂu’fﬂiﬂgﬂﬂWﬁuu111uﬂ]ﬂﬁlﬂﬂﬂiﬂﬁaﬂgﬂﬂ'muuTNu

o 9 yial ) 1 = LI ¥
’VIHJ15’Jml.azvli.ll‘ll13’!1JTﬂ‘5~ﬂﬂ'l§i$‘lJ‘Uﬂ'ﬁlﬁ‘iHlﬂﬂﬂiltﬂﬁﬂﬁﬂg DUNDUNASWIUUBY

ar o oA w o
INIAYTZINNATVUS

AUNUIDZHAAB Y s s t-test  P-value
LAPS LAPS

Aunuianua wm/19) 5,292.39 383571  3.385%** 001
Aunuduns (un/ls) 4,792.39 333571 3.430%* 001
dununsi /1) 500.00 500.00 - -
Aunuiduda (wm/1s) 4,483.23 3,005.09  3.596*** 000
HappULUMUIMTl oAU URUaa (Un/15) 1,328.91 912.14  -213™ 831
wawan (nn./13) 1.276.49 1,010.25 1.434™ 154
FINHARAA(UIN/NN.) 4.60 393 7.109%** 000
wameUIU LA (Un/13) 5.812.14 3917.23  2.537*% 013
Mlsgns (wm/ls 519.75 81.52 187" 852

T p <01, p<05, " = lunanganunisana



81

a oa = J T: LY
4.3 UszansmumswanianniuveunEAINS

v
o o

=S ar e = 4
43.1 Bamanan tazilssminaanlylumsnaniauiniu

a d ?,' o EY 3 ?,’ o A Yo
nananl1duidureanyasnsfilgniduihiuiiisulnsams sz vy

=1

duasunvasutaalvg winldinde 33.67 dude 6 1iou gaga 427.44 U @D 6 1ADY

o

o ot | - - = 1w = d’!.’ a o
A1ga 1 AU §9 6 1ADU UTIUIUIIUUUNIATIIU NN 56,756.35 MWHT]LW'I%“IJQFI‘]JWI&JU"IMU

q

o

@

mav23.54'1 qega 15015 dga 313 Saudissannnasgiu wiiy 2234 T5nouduhduiniy

1N 623.26 AU GagA 4,000 AU M1FA 160 AU P DBUVUNIATIIU NIAD 658.61 dm3

1
o

= S P = @ @ @ A {
m3l#flelumananthduiniu mAe 2.08 du gaga 8.55 Au A1ga 0.15 du Tanndounu
1w 1 i a d B | &
AsEIL MY 1,881.40 dauussnuaunlFlumswaathduiniu e 808.54 11 1ue gaga
2,935.47 T2 Tug e 40 2 e Baaudisauuinas g mn 697.11
= ¢ 3w Y ¢ 2w oy 1oy
nanaathautiniuveanyasniglgnihantiniui ludisaulasamsszuy

U =

dadiumnuasutlalvg) nanldinde 19.49 dude 6 (Hau gega 180 Al Ao 6 IRBY A1gA 1.50
ar " A : (Y J = P i 1
FuAo 6 @ou JdnudouuunaTzIv 1R 23,003.91 TNufmnzlgmhaminiy wde 1937 13
) P ' ' i oW = o ¢ 3 o !
geaa 75 13- ega 315 Sdauiissuuiasg v iy 15,37 i wuduihanihiiumae
470.44 Ry 997 2,603 AU shga 60 du dnudeauuinasgi oy 43239 dmiumsld
a D HR - o o o o ' =
flolumsmaaihdusiniu mhe 1.42 A1 gaga 6.55 AL A1ga 0.08 AU TdnudoauIATFIY
Vo 1 - a e ) o = o
D 1,582.61 dauussnuaui I lumsedathauiniu mae 709.89 ¥1Tu3 gaga 4.872.00
#2103 fge 61.33 71 Tue DaaudisuuunIaTgIu miny 818.78
= = ar a A 3/ o 4 ;’;’ ar 3’; T
nnysuaiwanda waziatenswannlylumnanhamhiuidy wun
a _Any 3/ ¢ ¥ o A oy o 1 = =
nanaan laveanyainsdilgnihdminfundiimulasimsszuvuduaSunyasiudaslng &
1 ¢ ¥ ou oAn 1 1 = 1 1
Bnaannniunyasnsdgnhduniniui lidhi wassmsssuudaaiunvasutaslve uald
@ = Y & A o £ ¢ ¥ o g 9 =
Tagunismaaldun Audimazidge Suaudmhamhdy Jeuazussaunlslumsndn
¢ ¥ w oA P M = [ = s 3w [ =
hdusiniuiimnan dniuminiinssaunguiulumsnaaihauiniu minsoaailvemswan
v 1 @ o o { = ¢ ¥ o 4
wu 1o 918 Taomsimdwiionidnldies aaussamin 1 lumsnamhaminiu Taouann/aow

usanusulumsldis wuiRomandauazaude ldvisadlduszaunile



! = at =y H =y I'd g ar
15197 4.11 Y3uumanan uazilvdsmsnaanldlunsnanihauiiniu

191591 LAPS

lus91 LAPS

als Wi sunde  doudlesu g migage mumas  doubouu Awga migege
WIAITIU WIAIFIY

HAKDAA Au 33.67 56,756.35 100 42744 1949 23,003.91 1.50  180.00

ﬁuﬁﬂgﬂ 15 23.54 22.34 3.00 150.00  19.37 15.37 3.00  75.00

suduhdmiui A 623.26 658.61  160.00  4,000.00  470.44 43239 60.00 2,603.00

o fu 2.08 1,881.40 0.15 8.55 1.42 1,582.61 0.08 6.55

TERRRLY, Hlua  808.54 697.11 40,00 293547  709.89 818.78  61.33 4,872.00

82



83

v w 1 Y a o =
432 ﬂ]1uﬁuwuﬁigﬁ]TQﬂﬂf\]UﬂTiNaﬁﬂUWﬁNﬁﬂ

a o [ o ' 1Y a w - 9 o o
WANITAUATIEHANUTUNUD wH?1QﬂﬂﬂUﬂ1iNﬁﬂﬂﬂWﬂWﬁﬁ Iﬂﬂcl‘ﬁﬂﬂﬂ‘lﬂd

@

a a s 3
N13WAA Cobb-Douglas ﬂﬂﬂﬂ’liwﬁﬂﬂ‘lauu1“u W‘U?'l ﬂWﬁWﬁﬂﬂ1a1}u1ﬂJuﬁlﬂQlﬂHﬂ'iﬂiNl]aﬂ
¢ ¥ o oA 9o ' = @
thduuiiidniwinsanisszvuduaiunuasudasing SdedeiiamnsaesvofFua
= Y 1 A w o @ an v o W 3 A :!‘l’ - I3 g o o Vv
nanan Idotnsiidodmagneataluszavivensuld Ao wunmnizdgnihauiniu Suuau

¢ 3w P a ¢ 3w ¥ @ o w aa 1
Prauminiu vazusanuaunlFluniseanthauiniu ienageutivdiayniediaven

.

o a £ [ g’; o =) ' aa 1 " Qs a £ &'
ﬂ'i]‘lJizﬁ‘ﬂﬁ‘ljili]tﬁ’lQﬂﬂﬂiutm‘umﬂﬂ»ﬁ]'lﬂﬂ"liWﬂWSﬂ!]ﬂWﬂﬂﬂ‘ﬁ WU MdulszansvoINuN

Do

d T ou Ad e W anA ) A Dy o 1w a
lWW%ﬂQﬂ‘lJ’laiJouu Nuﬁlﬁ‘lﬂiy'ﬂ'NﬁﬂﬂVI AU ANUYDNUIDUDY 90 ﬂlﬂ!gcﬂﬂ1ﬁllﬂ§$ﬁ'ﬂ'ﬁ
v

voatuduthdaminiu isdidynieanan fsvdunnuidedy Jevas 95 uazmdmlszint

D

v
o

a A '8 - w o W aad Y A 4w '
ﬁJf‘)ﬂlL'i3\11Uﬂuﬂ1%}ﬁluﬂ1'5ﬂﬂﬂﬂ'laﬂu']u HUITAYNWNADANTEAUA NN OHUTDUAS 99 Tﬂﬂﬂ]

A ' a b AN =, (4 = ¢ 3w a1 g A o~
anudanguueanananiiauiduaefunmizdgnihasuniuianiuuinwsell

[} b4

as v i = ~ @ e = o - By ' A oA
ﬂ'ﬂllﬁi.lwu‘ﬁvl'Ll11“’]?”1’]\“@UjﬂUﬂUNﬁNaﬂﬂ’lﬁuu'\llu HUWUAIUT IUBINHATNITUNUN

D.

o g Y A .3 Aa & o Y = o f s A 5 = | il
mzdgmhduiniuwuau Teniwa iraraathamhniunnyu yaznanusanguus

¥
LY

o Fl o 3,’ o o od 1 = o 1ty A o 9 a
inuaumuﬂm‘uumuuﬂuﬂumﬂwummﬂu ﬂmtjmnnuumﬂwsnmmmumuﬂmnumu

sSa o

a ‘3 o ) a ¢ = j A r ~ a
INURNRTAYS UﬂﬂﬁWﬁW11ﬁNﬂWﬁﬂﬂ1ﬂNu1ﬂuLWM‘U‘N uaxmmnﬂﬂqummu‘swmﬂuﬂﬁ’ium‘maﬂ

¢ 3 w da o v [ VoA a 3 a
ﬂwauumuﬂnﬂuﬂumm‘nummnu HUWﬂTIH’J"IHJFJLﬂHGIiﬂiuﬂ]i1°ﬁlli&&1u¢1u1uﬂ13ﬂﬁﬁ

Db

¢ ¥ o A aa o o £ = A Lo LIS :g
thauhumuy ua‘nﬁwamlﬂﬂanamﬂmumnummu
d’l’ Py 8 g o = = (] 1 [ = Y A
wumwwﬂQﬂﬂmnmnu HAINNWIAHYUININDY 0.26 ﬂ'ﬁﬂ"lﬂulﬂ’ﬂ 1Uo
4 & 4 o A - a A o ¥ a ¢ 3w
LﬂHﬂSﬂiLWHWNVILW’I%ﬂQﬂ Iﬂﬂﬂ"ﬂfﬂﬂﬂuﬂ] UAIANIN NNaW11ﬂNﬁHﬂﬁﬂ]ﬁNouuﬁl'ﬂﬂmHﬂ'iﬂﬁ
4 & g ' ) yada o o = ¢ ¥ w A A
WYY J000% 26 ORI LﬂHﬂﬁﬂiﬂﬂ{liTﬂﬂulﬂuﬂﬂﬂﬂluﬂ’]ﬁwﬁﬂﬂ"ﬁﬂu'ﬂ.lu IHaNNITVeY
2.’ q. 1] ° v = = .3 ] 1
nunzgnden ldSnuranaaiuvuogaiuen

o ) ¢ ¥ oA A 1 "o a ¥ioA

il'l‘l.l'.]uﬂuﬂ’lalluﬂlllu HAANUYARYULNIND 0.39 ﬂ'ﬁU1U“1ﬂ'3'l IUBDINEAINT
= ° 9 ¢ ¥ oo ar A o~ o [l o & B = z;
LWNT]’IN?UWUﬂ’mNu‘]MU Iﬂﬂﬂ:ﬂ"ﬂﬂ'ﬂu‘] UATAIN Nﬂﬁﬂ11ﬁﬂﬂﬂﬂﬂﬂ1ﬁuuWHuﬂl@QlﬂHﬂﬁﬂilwnmu
fovay 39

@ =

~q @ = s ¥ A~ ' 1w = 1
m‘4qmauwh“lumwamﬂmuumu U NuIArYUININDY 0.66 'ﬂﬁ‘lJ'lUulﬂ’J'l

]
o A o

& & o A a ¥ a ¢ P
IHDLIAEATATINULIINTUAY Tﬂﬂﬂi]i)tlilu“] UATAIN uwﬂﬂ11ﬁNﬁWﬂﬂﬂ1auu}UU‘UGQIﬂ'}‘Jﬂiﬂj

@

A j 3/ A [~ @ a Ao 3 [ a ¢ 3 oo
IWUUY T80T 66 L'LIﬂw’lﬂ1ﬂll5Q\i‘lulﬂuﬂﬂi]Uﬂ’liﬂﬁﬂﬂﬁ']ﬂmlﬂuﬂﬂ’]Qll‘lfﬂun’l'iNﬂﬂﬂ’]ﬂﬂu“Ju

o

¥ . 4 a =2 ¥ g A ' o ' o & ¥ o
Aauanisisuasounlan)gnaudsiuasumstiuneinazvuaa IS Sutludosende

¥ ¥ ¥
UIINUAUNIAU VNl,I.iN']uiuﬂi'}ll%ﬂuuﬁﬁl‘idﬂuiahﬁ



84

H =

= ¢ ¥ o o d 8w Ty o
mswanthdautiuvesnyasnsdignihauminiunludhsoulasemsszuy

J = (= | s dr = = Y ) o o o o aa
ﬁﬁ!ﬁﬁﬂlﬂﬂﬂillﬂﬁﬂiﬂﬂ]ﬂ Nﬂ%“’l}EJ‘I"Iﬁ'liJ'l'iﬂﬂ‘ﬁ‘l_l'IEJ‘LF%M1mNaNaﬂ\lﬂﬂUN3JuUﬂ"|ﬂfy1’l"Nﬁﬂ@'lclu

o n=;. ar o + d'

YA o Y s % Aq w a s 3 ow
i&'ﬂﬂﬂﬂ'ﬁ]uiﬂllﬂ o mmuﬂuﬂmnumu ‘L|fJ uastmamﬂuﬂﬂumﬁwamﬂmuumu 53]

9
r'd

¥
ﬂﬂﬁﬂ'].llrﬂﬁ’lﬂfuuﬂ'iﬁﬁﬂﬁl‘ll?]\‘lﬂ']ﬁllﬂizﬁﬂﬁﬁﬁ]ilﬂﬂ@ﬂllﬂalullﬂllﬂ'lﬁﬂﬂﬂ'lﬂﬂﬁWﬂ13m1ﬂ1ﬁﬂﬂ‘VI
1 [ = & o k) 3 sul v A w o w aad Y] A & k)
WUN mﬁnﬂszﬂmmmmmuﬂuﬂmuumunuﬂmﬂigmaﬁa@mimummwanu Ioynz 90

1
aad o &

1 { 4 L. a QJ
yuzimdulszansvesilo ivdagmeadanszduanuirenuiosas 90 nazmduyszdns

s [

g @ a ¢ A o A o aad A 4w
“]J@Qlﬁﬂ\ﬂﬂﬂ“'ﬂcl“ﬁlluﬂ'ﬁNaﬂﬂ1aﬂu1nu HUIAIAUNWNADANTEAUANUIFDUUI DY 95 TﬂU
o

]

o . o w el t

] A T a T e £y [ A A @ w4
mmmsjﬂﬂquﬂumwawnﬁﬂmuumumamu’guﬂuﬂmnumuuml,ﬂuuanm’aummﬁuwu'ﬁ

= Y = ¢ ¥ o 1 . A o s ¥ oo
"lﬂcluﬂFﬁﬂ"l\”llaEl')ﬂuﬂﬂNﬁNﬁ@l‘]J‘lﬁiJUWN‘H HUNYANNUN Lﬁmﬂyﬂ‘inimm’mﬁ’uﬂmuumu

= o - '

A -3 = 9 a o ’J @ 2 13 A i ek 3) -
Ay Jeniwah Wranaathaniniuiuduvasisanutanguyesilonldlunisuan

o @t

¢ ¥ ] VoA o VoA - 9 =
']J1ﬁ“u1ﬂunnﬂ1!ﬂuﬂ3ﬂl“ﬁuiﬂU'Jﬂ'Ll 'ﬁlﬂﬁlﬂ'ﬂiJ'J’HiJﬂlﬂ‘Hﬁ'iﬂ'illﬂ"liﬁl‘;])'lt'iqq'luﬂuiuﬂ'ﬁf*iﬁﬂ

aa 9 £

¢ ¥ o A g =) o A\ Yol 3 ] ]
PrauhiuiRy H@ﬂﬁWﬁﬂ‘l1WNﬁNﬂﬁlﬂ1ﬂMu']JJul‘WiJgU‘LI llﬂ:’;ﬂ"lﬂ?"mﬁﬂﬂﬂqu‘llﬂﬂuiﬂxﬂ‘L[ﬂ‘l«l
Ed

o o dAa v

Aq @ a o o = o oA 2 ¥
ﬂﬁl&]fﬁluﬂﬂl'iﬂﬁﬂﬂ.|a3Ju']MUﬂiJﬂ1l‘lJu1J'3ﬂL“]fuLﬂU’3ﬂu ‘HZJ'lfJﬂ’J‘IﬂJ’J‘IL&JO!.ﬂBG\iﬂﬂJﬂ’]ﬂ“ﬂ

= 4 ?,‘ s - é‘ Ao & o 9 = o %,’ @ A -:iJ
useuau lunmsaathaviiniuwedu Jonsnanm ldnarnanhauiiuweyy

o A

o @ s 1 1o a T 4
siuduhdniniu fannudenduininy 0.44 s3uieldn dlemyasns

A o ) bl o o A o 4 ° ] a PG, ™ L |
s audu haminiu Teedateous Jainm Tnavi iranaathauminiweanyasnsiuiy
Founy 44

o U nuanguININD 0.21 93118 laT lenyasnsusinuile Tag

T

) S i

~ a

o A o o a ¢ ¥ o L X g & 4 D o
Jodvduq Imnad na ldmandathdminiuve unuasnaivay Jesay 21 yaijuniludn

o 1

[ L Ao o = = v a o o 3w Y+
atonilaninnudranaenisoignolatazns Iikananvesauantiiu vinldilelu

9

a - ~ ' ¥ ) v 2t o ) ¢ 2 g
ﬂill’]ﬂ!VIW@lﬂ?J’]i’LLﬁSLWﬂ\ﬂ“lﬂﬁﬂ'ﬂ')'luﬂﬂﬁﬂ133]'0\39]“‘]]11;11]1‘!1Huﬂﬂ11ﬁﬁu1j1ﬂﬂu1“u

= = Yt Y = =1 A

wigda Ta ldauas nandaluafSunannuaz iguniwia
9 W = O A= & r " ow = £
ussuaunlFlumsnanthaminiu Iannudanguein 0.39 o510 14

1 =3 o A A a ° a & ¥ o
T WemasnTuusnuay laetdaeduqiainah Inamlvrananthduminivveunyasns

She El-

9 A = o a Ao w o 1 = 3 ’n’ @
WNUU J80S 69 Luﬂﬂil"lﬂtﬁﬁx‘ﬂuﬁju‘ﬂi]%EJﬂ'I‘iWﬂ@lﬂﬂ'lﬂiylﬂu@ﬂwu'lﬂiuﬂ'l‘iWf\ﬂﬂ'lﬁllu'liLiu

e =fp

=

' = e = Y 4 o v ° ' o o ¥ @
wamsiusssunlasilgneudsvunoumainuinuinazvuda ldd e suiludeserde

Vv 9 kY
WSIIUAUNATY Naus s lua$isounazusanuig



85

{ @ w T o a  w =
ﬂ’li']ﬂﬁ 412 ﬂ'ﬂllﬁllwu'ﬁ53W11ﬂﬂﬂ§]ﬂﬂ1iﬂﬁﬂﬂﬂﬂﬂﬂﬁﬂ

duls Parameters 191593 LAPS laiidh321 LAPS
N t-test A t-test
Fnlszdns dunlsyans

Ml a, 232 16.81%%* 0.42 6.65%%*
Ve a, 0.26 2.38* -0.13 -0.48"
Swuduhdunii Qa, 039 437** 0.44 2.45%
o a, 0.11 e, 0.21 2.13*
wsaaiilalunisnaa a, 0.66  12.03%** 0.39 3.72%*
Variance Parameters

Sigma-Squared o™ 0.62  9.20%%x 0.89 2.79%*
gamma ¥ 0.99  1741.00™ 0.99 13.79™
Log-likelihood -27.17 -42.95

" <01, p< 05, p <10, "= hilppaenunaada

a A a o A 3 ¢ B o
433 dszaninmniswanthaviniuveunvasnsrilgnihauiiny
o s a = s ¥ oo £ ¢ ¥
wamimunlszaninmmsnaathasi e unyasnseilgniauiniu
' & ) = a a a A A 3 ] ' 3
ueazIy FasEAuANNszAnimwmswantdiaige uazitn Indvilanamila Wumsueaas

" & a - = o \GHL = o '
71 tneATnI Ll sE AT mmsean duiniugs wan133unu inuasnsgilgn

- o a

T W 1 ' o - a =
Ddunihdufhsanlulasemsszouduaswnvasulaalvg dusedninmlunisnan
4 3; @ ] Q@ ::; A g A - | g/ Y] a d’ a
Vrduiniuegluszauge mae 063 niedovas 63 HoananyATNsTMs l5datemInaninda
(= = = 3 %’ o ¥
TiifioanaLazATIANANNABINITAIWSToZIANISs YAy Tnvosthaniduy uenand
w = o 14 a e d A R ' ' a s 3w
3 lfTadmskanveunsasnsds lifissansnmiaun dananldan Bnamanamhamiiy
- Y = 9 @ = [ B 3/ o ¥ o o
alasuasaninmsladetemswnanlurieszezaminaveanyasnsdilgnilrauiaium
[ = s P A o a ¥ =
aSnaranaathauiniuvesnsasnsitluhlIdgegauudunsunaumskan invasns
= W a a a Yt ¥ = a a a
aunsamuszaulszaninmnisnanldon Sosaz 37 Tavinyasnstlszs@nTnmmsnaa
v A g = A a 3 g @ Y =4 s oa 4:%’ =
e 1M1AY 0.99 viedewaz 99 Funuasnsinaathdaminiuldedieilsz@nsnmgagail &
o o ¢ ¥ oo g 1 = T Ao A a o 9

msdanmsaIuuazmaguainyieuihduniniuiluedish nanne IN15IATITHANNADINTS
s ¥ o 1 a o 3 ' ¢ ¥ o = ]
sigemisvestautinai 1ddedunid Junil wazldihundudhanduivludsunan

L |

= ~ ! 3 ' b = o 9 [ g
W Insanuaanialy vaghidadanaeseainane Imilsulzedasmslalalalud



86

& ¥ A s - w a s 3 o
waznyasnssivesanniuneenlumsmianuimudunelnuns vaahauibunn
v ' 1 ° - o 3} o @ s ¥ o
nienuagegaainauameih lFlums diulywagwannaiuthduiiuvesauies

- = ) = ° " a A g & A
Glu‘ilﬂ‘lg'l"]!.ﬂllﬂiﬂiNﬂigﬁ“ﬂ'ﬁﬂTWﬂ’]ﬁNaﬂﬂ']?qfﬂ 1N 0.12 159350808 12 BIUAHATNINY
a = ° S o s ¥ o T as 1 ' e
ﬂizﬂﬂflﬂ‘]WGITfIﬂuﬂllﬂ'ﬁﬂﬂﬂ'ﬁﬁ?uuﬁzﬂuaﬁjuTJ'IﬂiJu'lll‘l«U,‘ﬂuﬂu !.l.@‘leluﬁli’;l\‘liztizna'mu

Vv
o

< 9/ ¢ 3 o v a :Y) ¢ 3 o o A
ASNUITIUTIVUDYAUN ﬁ'!l.!‘]J'IﬁiJ‘uHJ‘H1ﬂlﬂﬂﬂ']ﬁ$ﬂ’iﬂ‘ll'ﬂ\1ﬂ’)<‘lﬂ'lﬁﬂﬂ“IiJ'HLLEWL!.iJﬂﬁFW]gW‘H

£ o Y 9 a g o A ] = _ = 9 e A o a
ﬂﬂﬂTi'ﬂﬁu‘lJ?ﬁiluﬂlﬂJUlﬁﬂﬁﬂlﬂ llﬂJfT“lﬂﬂﬁﬂlﬂiJlﬂﬂ'JNﬁNﬂﬂiﬂ HANEIUNITALD VI733nITAIU

a%,'wc.' - a 9l 9 = | Ay 2 A Y a o
Thauriniuiluethed Tufunemanaa ldihauazndidiguaiwinios Balinaliiidszansam

=2

= - [ = 1w =] o a a o
Tumswanfian Taodanudoaunmnassiming 0.26 Fwaasldmunalszanimmmnani
manszaeintanaaiy laun

1 9 i % o A LT ] ] a [}
auinasnsdigrihdmiviui lidhs wlassmsssuudadfunsasilaelveg
= oo - o g Y 1 ar 3 y
flszanamlumsnaathaudniuegluszdviunais 1nd 0.52 viofesaz 521H0e90
o A 3/ at = d‘ o/ 1A 9/

EasNTgain1s 19 Taden1sHaands luHeaNoUaZASIATNAIINABINITAINTLILIIA
= = < [y g Y [ = @ 12 a a
nssafnTavesthdaminiy uonvntims15sdensnanveunuasnsds hifidsgiminm
4 A 1 af 1 = o ’u’ Qs { [ = Qs a '
@it deeona1n1871 Wmawnanamhauidui la5ues wnmildfetvmsnanluyas

& 9/ W IYevY 1 = = ¢ P =
szeznamiliveunyasnsflgnihduihsiudinndsmamanaathaminiuveunsasns

=1 a A o a a a
Gl R gsgauudumnsuuaunmsuda invasnsaunsafuszausedntnmmsndaldon

1
~

Youaz 48 TapinuasnsnyseAnsmmmInangega 1l 099 niedeuaz 99 luvas

v
= 1 =

nuaINI s AN INMITHARAIgA 11U 0.14 Wie3ouas 14 Tavlidaudsauuiasgiu
"o & [T~ ] A a a a A o A ' a It &
man 0.22 Faaaldiviuaianlszantammsnaaiinisnazareaaiuand 1901 lun 49

~
AT NN 4.13
a %'J A o 9 @ 9/ o = o 4 %,’ as
AdUY W’FJVI11H3$ﬂUﬂ151“5{[%ﬂUﬂTﬁWﬁﬂ1Hﬂ13Nﬂﬂﬂ1ﬁuu1ﬂu“l.f'ENl,ﬂ'Hﬁﬁﬂ'i

C as

9 - alha a = afdsl, = &
dlgnihdininiuidszdniaimmsndaga inyasnanasiiums liiuimnzlgnihaudiiy

3 o ] Y o

° < 1 a 2 § A
Sruauduihduiniy uazussnuay osnnyaswananminvesiuitnizlgnhdudaiu

o 9 ¢ ¥ W 1T 91 A kY A A é yé‘ =
PuINAU ANy LLH&LLE\N’]Nﬂ‘HHWﬂﬂ’J"lﬂ'Ial‘h'i]”IEJ ﬂ‘iﬁ]ﬂh‘lﬂﬂﬂl”ﬂﬂﬂl'ﬂ%]ﬂﬂ?ﬁi%ﬂﬂﬂ

B o 3 s ¥ o o
LWWgﬂQﬂﬂW'ﬂHu1Nu Flnuju@u’ﬂ’lﬂuuﬂlllu HAZLHIIITUAY 1““13ﬂ3Qﬂu‘{hulﬂﬂmiﬂiﬂjﬁﬁﬂ
P A A ' a 4 + a g Ay 4 4 X ¥
ﬂ"l'ii“lﬂ.JfJLﬂiJ Luﬂﬁﬂ1ﬂuﬂﬂ’]ﬂﬁﬂﬂﬂlwuﬂlﬂ\iﬂﬂkﬂﬂl\l'ﬂﬂﬂ’ﬂﬂ']tl‘]ﬁlﬁlfl Wiﬂﬂunumwnmumﬂmﬂ”ﬁ

flownil



87

v
o w

P @ a - a s ¥ o 9/ d
M13190 4.13 seauszaniammssanihaminiuveunvasnsdigniaumig

UszdAnBammsnan 141971 LAPS {siihsau LAPS
ﬂ'J”Illé % ﬂ'ﬂlﬁ; %
@:i'm*m (0-0.2) 3 5.3 3 4.8
F:I"l (0.21-0.4) 11 19.3 15 23.8
1hunae (0.41-0.6) 11 19.3 22 34.9
73 (0.61-0.8) 12 e 10 15.9
qann (0.81-1.0) 20 35.1 13 20.6
Total 57 100.0 63 100.0
Mean efficiency 0.63 0.52
Standard deviation 0.26 0.22
Minimum 0.12 0.14
Maximum 0.99 0.99

o

[ a A 5 = a 0w
4.3.4 szaurlseEninmgaga-mgavesnswanthduinivveanyasnsdign

o g ar
11auuy
e At

= Y3 & = s Al ~
M5190 4.14 uaas T ud umamalfiiananga Gravllszaninmganga)

o waa = s =99 -3 o e = 2 g as ¥
uaznmalfianuenga (sgaviszansameainga) lunskaathasiniuveunyninigilgn
d %’ @ '
11auiiu HamsANEINL N

= s sot ) 9 o %.’ A 9 1
nswandiauiiuveunsasnsgugnihauiniundisulasenisa

3
d!d'qlid’gwé

1 r—% SG' Qo o % =9 -3 1 3
Auinaniduiduniiels Yananantduiniu 5.06 du Taolddasomsnannine l1/ife

+ v W < o 4 a4 as = = o
flo 3 éu aa Twans s 77143 ¥ Tue Tuvazinuimehiugiga (szavdszaninwdinga)

e

[}
= =

o Bq‘, @ % " = s g @ o 9/ s &
Tununnaatauiniunilals ldnanaathduuingiu 0.07 du Tavldile 0.07 Au uazdalug
& o o g g @ a a a o -
139974 7.50 92 Tua Aniuneasnsglgnhduniiunlszaudszansnindiga Ay
PFaalvonseaamomullszansnmmsnan
a ¢ 3 o ) ¢ 3 oo ody oy
msnanlidutiuveunyasnsggnihduindui hidhisuTasanisq
:g o a o 3 o 2 ' = ¢ ¥ W o @ a w1 Y
Auinaatduniunials 1duandnthduningu 4 du Teelddesomsninasae liiife do

at o o A :i !ai o = A ; d' g 4:;.
5 gy Tuausanu 750 1 Tue Tuvszhuuameniugiga Gzavilsednsnmainga) Tuwun

= o %" o 5 ' = %' a o o/ &
wan1aminiunilals Idwandaduiniu 0.06 du Taeldie 0.23 Au nazsi Tuausaay



88

@& w ¥ 3 ¢ ¥ o da o a a o A w a
4T danunpasnsgilgathauiniunlszaulszansmwiiga asiiufsinan]svemswan

WS = AN MnMsHan

[
3

§ o a A a s 3w o ¢ ¥ o
I 4.14 sedunlszaninmgega-migavosmsnamhaniniuveanyasnsdigaihamiiu

q

WANAR - 191991 LAPS 13191393 LAPS

1A1THA 170 ] :
JadsnsHan " qiga Aga e e

TE=0.998 TE=0.124 TE=0.987 TE=0.144

wananthaminiy s 427.44 1.00 180.00 1.50
au/ls 5.06 0.07 4.00 0.06
fuignidion s 400.00 5.00 75.00 3.00
Swuduhduiniy - &y 4,000.00 160.00 2,603.00 60.00
au/ls 26.00 20.00 26.00 6.00
ile AY 8.55 0.15 6.55 0.08
A/l 3.00 0.07 5.00 0.23
TERERLY #2119 2,935.47 40.00 4,872.00 61.33
¥ lua/1s 771.43 7.50 750.00 4.00

ar y a = aoa d :: LY
4.4 dadenionswanedszansmnnsHanthaniiuveunsnsns

[ ]
o a =)

= o v Ada = 1 a a = o 1 ]
msannzHiteniisninanedsydnimuniswaathauiniundhsweas Tu
v 1 = ] o £ o a a2 oo d
1w Insamsszuvdudsunsasuaslvg luweduneusasrnuios Yanialsz0uAI TUS
= o = . : = o o
FmsTnszimionnosInin (tobit regression) Taun153AIITANIIDADDIVRIA I AL
e a = = 3/ d ?:’ w oA g 1 a
wioduilsdasy mamsanviveunsasnsggnihaminiuidisanlnssmssyuuduasy
[} ' o o ¥ W = @ w o v =
wnasulaslvg wod dszaumsal lumsmizalgnihdndniy Ianudunusnuedieil
@ o aad s " a a = o %’ @ 1 o
Wedagnaatansyavuievay 95 avtlszdnsnmnisnanihamhsdu uame 01y uazszAy
= Ted @ e a1 a A = ¢ ¥ ow A S 9o
asane lullnnuduiusaolszansammanaathdudu e1ulieannneasnsnvis iy
1 = ' ar o Y
TassmsszvuduaTunbasutasluna 185iszaunisalvinnisdneusuiuyunnug
4 @ o ¢ 3w w ~ @ & a [ 1
AunumMIstanmsavihamihiusudmthivessy Famnananlngvealasimsszuy

T = ' = o o ¢ ¥ o
dudsunyasudaslua Fovag 78.9) liszaumsatlumsaiuihamiiuey 10201



89

= 3 ¢ ¥ o Ay v ' -
HansenE1vunEAsAsgnhaminiui i Tasimsszuuaauasunyas
1 ' = o o dw 1 A w o W aaa ar 1
ll‘]Jﬁﬂ‘HﬂJ WUN ﬂ?ﬂﬂﬂﬂlﬂﬂﬂiﬂii}ﬂﬂﬁlﬁnwu‘ﬁﬂuﬂﬂ1ﬁuuﬂﬁ1ﬂﬂgﬂ’]&ﬁﬂﬂﬂi$ﬂﬂ gﬂﬂﬁ%ﬁ 90 »d

aoa =y o Z Y] 1 ar o' o o in‘ s
Useansmumsnaat i niuname szaumsne wazlszaumsal lumsyiaauihanuniy

q;dlly| 1

s w o W aa 4 s ¥ =
Nifisdirgynaada iWesnnnuainsdignhauiniun lidhswIassmsssvuaaesy
(= 9 1 = a o g Y 9 1 A s a
nuasudaslng Hewgiesnin munsauimssamsaauhduiuiuldedieiilsz@ninm
: b d 3 o Aoy ' = Ve
wnndunbasnsgilgmhduminiuiidhsnlasimsssupduasunsasudasing fleny

P 1 [} a - = o %’ w
60 1l Fadawansenuaolszaniammskanthauiaiu

A W Ada a 1 a oA a B, i
@19 19N 4.15 ﬁﬂﬂﬂﬂﬂﬂﬂ'ﬁﬂﬁﬁ@ﬂizﬁ‘ﬂ‘ﬁﬂ’]WﬂTﬁWﬂ@ﬁJ']ﬂllu’llluﬂli‘)ﬂlﬂ’klﬂiﬂﬁ

dauls 191373 LAPS 1391571 LAPS
a AMNUAAA P-Value a1l AnNuAa1e  P-Value
Sulsyavs  mdeuninigy Fudszans  infeuwiasgu
A1 0.171 0317 0.592™ 0.102 0.257 0.693™
LWl 0.016 0.073 0.821" 0.046 0.063 0.469"
01 0.002 0.004 0.637" 0.006 0.003 0.090*
seal 0.036 0.022 0.108" 0.042 0.029 0.154™
MIAAH
Uszaumsnl 0.014 0.007 0.042%* -0.004 0.006 0.510"
NINIaIU
Thamniniu
Pseudo R 0.5695 0.6325
Log Likelihood -2.6269 -0.9997

p <05, p<.10,"= liuandrAunaana



= v
asl adilswma uazvelaueus

Ed

o e A a o =3 d %’ L) 9 o o a
M3398309 UszAnsnmniswanhdaniniuveunyasnsgignihduiaiuly
Tnsenisszuvduasunyasuladlvagvounyainsdunouisasniuios 19nia

ad w o3| a = ~ a
Uszarwdivus Wumninausmsagy efdsiona uazdordueunsii ldannsites s

wciill

v o @ aow sl = = ) s 3
faruanuzdmiumsitoaiiae I TagdnuuiSsumsmnyasnadignihaminiuingism

o/

r = L) g %.’ - ] 1
Julasamsszuvauasunyasutladlnadunuasnsgignihduiduin lasauly
U = L o a o o aw o -«:5.J
Tasamsszuudadsmnuasiladlng Tasedidgaininglssasnuoansituasil
A 2 o/ 9/ | gy
1. efnEanwnIdinuveunyasnsgilgnihauiiiu
4 = 8 9 a s ¥ oo W
2. aionffouisuAunu nanouununsnanthauuiuvounasnigilyn
o 2w
auuniuy
A = a a a o g ar ) o %’ o
3. wenfFouisulsz@nsnimmsnanthduinivveanyasnsdilgnihaminiu
A = o Aaa a v a oA a ¢ 3 o 9/
4. 1oy vdsnionswagelszaninmniswasthawinsivveanyasnsgilgn
s ¥ o
1hausniuv

=Y o = 3/ ot cﬂl’
Nﬂﬁﬂﬂﬂﬁ’Jlﬂﬂ:Wﬁﬂﬂ‘iﬂﬂEﬂ aﬂﬂiwwaua:ﬁmmﬁuauus AU

5.1 agduazendnema

o kg ¢ o w
5.1.1 ammnmedsanveanyasnidgnithamigiu
=1 ] | 1 9/ o ?,’ w A Y
msufsouisuanuanmamassznuneasnidilgnihawhiungs
J o " W ¥ (3 %’ w A [T
Tasamssruuduasunuasiladlng nunwasnsdignihauihdui ludssuTasams

' = [ ) d =1 3 ] @ o o
ixnummmmym‘mﬂaﬂmg wammmswmzﬁﬂﬂﬁmuf’i&mmuﬂnmmmaﬁuﬂmﬂmuma

vy

o v o ¢ ¥ o ¥ ¢ ¥ o " W
aoanszay 0.01 1umuﬂs:ﬁumsmmsﬂqﬂﬂmuumu uﬂsmqmuﬂmuummmnfmaﬂu

r A @ g W aad o Vv ¢ P oo oA 3 1 1 o
ponTivdAynadanszdy 0.05 inbasnsfignihanndundisu lasimassuudaaiy
1 ¢ ¥ o A ' '
wuasutlaslve Fevay 78.9) uazinuasnsgilgnihdnidui i lasanisssuuy
1 = 1 o ¢ ¥ o
duaiunvasutlalng Govaz 74.6) Dilszaumsalumsilgnihamingu 10209 uag 207
~A o -] ot qq‘!‘.

AUTIAY UAZANUUANANBENTITETIAYN1IIADANTLAY 0.05 AIUINA DIYUATITAL

m3sane1 luTanuuana1any



91

[}
w A

a w 1 1 ¢ 3w & ¥
HANITIToNLN Fe1guesthauiniuveunyasnsgignihauiniui
] - U =Y 1 3/ o g LY |
3w Tasamsssuvaaasunyasudaslna Gevas 84.2) uazinbasnsdilgnihawiniui
NaiishiwTasamsszuudaaimnvasuaslng Gevaz 77.8) lszuzinan 10207 nazuana1any

o o an @ 1

' A o - @ = s 3 a 9 a ¢ Y o
pgNVHIAIAYNNITDANITEAL 0.05 cuquﬂmuumunNaﬂamﬂ'ﬁwawamﬂmuumu
¥

' o w a ' o a dAa
nafe thaminiuliranaauinlugieery 10-20 1 nasein 201 TJudnSunamanannisy
2
U

3
o

vidi o Aa e o v 3 4 ¥ = Y w -
anad uANatNYuagAuMIauaTINT M3 M ayi]oal FIaoAnn0INY Alwaritzi, ef al.

Ay U

= ]

o ao A a s v Aaa a a a
(2015) ¥1n1539015 04 M35 AATIEHTITENLINTNAADTLANTAINMAUNALAYDUNYATNT
' s 3 o a - A 1 1 a L4 ¥ o " 1
swdosrauinilulsemadulath®s wud vadanaagegaveaaminiuegizrang
=) s = @ 5 s Aa o Y o in‘ @
9-19 7 nazanaindann 20 1 Taslumaasadudiunu vuiandu uaziuauihauingu
lifinnuuananuedainisd 1AYn1Ia0a
a =1 ¢ 3w 4 @ U a
anuAaiuveuneasnsgnianiniungnuTasamsszuuauasy
] o 3 @ o A v d " o Y
invasulaslvaveunsasns ludunereagmuiios 3miadszaruaTvus uisweeniu 3 A
18 Anmdnmsanfinau aumsditivnuvesdiamsulas sazdmugesma mssmig
a a1 3 1 : r = = { @
TauTns 1L RA IR AL LA AW BIUINATIIU WUILINEATASIANLAARLREINY RTINS
1 — ) v ot = d‘. ' al A =
szvuduasunyasulasvng Tavsawegluszauivnais laundominy 3.38 IoWITUN
9/ ' =1 a o [ Vv 9 "y ar e = =
510U WU nEasnsiaNuAaru luszaun 2 A1 ldun Auvan mIautivau i
" { 1 g/ o = [ 1 { b oo ]
Aundoiy 3.54 tazdumsauiuanuvesdianisitlas fanuafeminy 3.46 daudu
' o ' ' « a1 4 . = a 3
FDIN1NTINUIL 8¢ 1UszAVLIUNA1 BANRALMIAY 3.15 TaumTANYIAINAAINUYDY
9 o %’ v 4 LY ] = 15 o
invasnsidgatiamihiuioinulasimsszuydadsmnvasudasingiu annsoi
< - o o ' ~ o 1 o o 3 o o
Hudeyaiugwdmsumizsnusymsiifertes isu dnipauinyasdune dninau
[ @ 4 ° 3 [ o - o
nyastanda e I lFduuuamalunsdivljuaswannszuulunisysmsvans
Y a  a r-!it:!.}
Tassm3ldnlssansnmnaau
v = ¢ o Vv ¢ o w
5.1.2 Aunu waneuimumskanthaminiuveunyasnsgilgnihamniniy
a - 9 o %’ v A Y 1 1 =
wandamasvounbainigilgnihauiiundisnlasimsszuuduaiy
1 .:;. e o A =S A = = ﬁy d'
nuasuaslvg maominy 33.67 au MnounNIIANDUABUIYIIBY 2560 TaBlvINANUTA
= ' o ¥ 4 ¥ w = 9/ a + & 1w o
mav 23.54 15 nagziiswuduihauingu mde 623.26 du Usunuijomdominy 2.08 du

" =) = o Cd 3y o { <
1&un o Hesunsouazlalalusd vonvnuussnuldnarlunismiau mae 808.54 172114

a v 3 o o 7 ¥ o & = 5
TﬂUnmuiaammmamsaawu‘lumuﬁau Tumsyinuaduihauiiu %dﬁﬂﬂﬂii'ﬁﬂﬂ‘ﬁllﬂ

' @ o ' = = 1 o o
ulﬁ’Llﬂ ﬂ1ilw~|$ﬂgﬂ ﬂijﬂﬁfﬁ"l ﬂ15@ﬂllﬂ3ﬂ1§11u MTNUNYULDZNITVUTI ATHIUINBAITNG

¢ 3 o ] 1 " ' = " = = [
dlgmhaminiui hidhiuTassmsssuudadsunsasiasng Idrandamas 19.49 Ay



92

[} =Y A’ir { { (= £ o ’o‘ w
Turadouunsnui udouiiguiou 2560 Tavtivuanuimae 1937 15 Iswauduihdamiiiu
1 . VoW w ) o o &
1Y 470.44 AU VSunaijoniim@eminy 1.42 du ussaulsnalumsmau 709.89 $2Tua
a ¥ o A I3 ¢ ¥ o A& aa 2
Taofinausanusnuazisanuluasaiseu lumsinuaiuhauiniu alifnssuimue

o o 3/ o 1 o = v & 9
18un nrsmzalgn msdang madauasly manuRsaznsvuas sanuasnidilgn
s ¥ oA o ' - "o Vv o+ w
dmnminiuidiiuInsamsszuudaasuneasulasvy Imssunguiuniiijoviinios

4 o ?,’ @ 1 o 4 [ Q = 1 H
e lFluahdminiu nazimslalalalud iemsdfuli iy sfudae daunsanuinldlu

o a ¥ o H 2 3 g; o
msiauhdminfuiunyasasiaesnguilnaimidussaunazusanuluaiiseu
o a w 3 10 v ' =
A0ANADINUIIUITUVDI Chandio, er al. (2017) ¥ liiiniimsszummanuiu i 1dgeqa
= |

o a

:?l‘ Y o J 4 + v a ! A 9 A
(MLE) 319 titun vinavhiy o waznsanuluairsoufianinanenisnandid luiiies

o

Sindh Uszmahfanin edniifdify Laz@oanaoINUIU IV Goh, er al. (1998) 1
=1

+ o a

Salmiyatia, ef al. (2014) ANV M3IANIs M3 laijenaudiudidy lumsinunanaanay
a a s ¥
Useansamlumailgnihduiniu
= = o g s
wamsnSououaunuuagianauiMuYaIMsHanl1auuYes
3/ T Y 1 1 ~ ' 9/
inyasnspilgmhamiiundisminsinsssvudauasunbasilalue tazinuasnsgilgn
I3 g o d' 1 BT | ' = ' ) =) =
Praudniun lihiaulassmsszvuduasumneasidadlvgy Tusadeuuniiny 2560 D
" W a S: ) 9/ o %’ o o Wl o
WU 2561 wu aunumsdgmhaminivveunyasnsglgnihauiniuimis i lnsams

1 ~ ] 4 1 1 é U
szuuduasunyasidasdug mav 2.283.71 undels HaganAunuueunyaing filgn

[
e o

o ’p’ gk, ' =Y [} n:i ' '
1hdmniniun liwhs wlasamsssuvauaswnvasilalvg mae 1,509.50 vmeaels Taommniz

] A g * = a d 9 o g o A Y 1 =Y
@EJNEIQﬂﬂﬂuﬂﬂﬂu'ﬂiﬂmﬂilﬂHﬂiﬂﬁﬂﬂgﬂﬂ’lﬁﬂu‘muﬂﬁﬂi'Jlliﬂ'ﬂﬂ'li'ﬁtﬁﬂﬁﬂlﬂ'ﬂ“ﬂ"l&lﬂi

1 1 Ve J " 1 3 d Y A v '
waalna) iy 225:89 1 maels uamsasnsdilgnihdamidunludion Insansssuu
1 = 1A ' 1 y ¢ 3w o '
duaiunuasuaslvn ifies 31.94 1nee'ls iesnininuasnsfugnihduiniuidsw

a a d o

U =N ] 9 4 + = o %’ as U
Tasamsszvvduasunyasulatlvy ladjesunsérunuijoni luauihdamhbdunnnn
¢ ¥ w 4 [ [ ' = v a - d
npasniddgniduniniun hihsouTassmsszuududiunuasulaslvg fuduvidlvdna
o q Yo o ¢ P w oa a a & Y 3
szozom laomsi laugavauyseihduniniuilssansnaniniu uazaadununis 1y
+ gy Y ¢ ¥ e & o
floinii lutlaeq w1 uazwanouunuswveunEAINIFgnaudBuRIT LIRS
U = 1 ‘!' 1 o " - @ 1 g a
sruvd w3 wnbaslaglva) mdumiiny 4.89 1maen Tansy geniunyasnidigmhduiniu
AldirsanTasamsszvvauasunyasulaslva mdoniny 3.97 uvinaenlaniy Taol
T J — 1 a [ = ¢ 3w oA
ANUUANAITZHIITIAVION 0.92 LIMAEN laniy HandaaveunyasnsHgniduigiun
1 ' a ' " ¢ 5 o A v T
Wi laseamsszunauasunyasudasvgiganiunvasnsgugniaminiui lighsou

' = = - @ °
Tasansszvuduaiunuasudailvg Failunamininmssiviuveansasnsyiildauise



93

A o L g o/ o 3/ = 9 o a o
Wugmemssniulsaauiniuhan1d Faeandesnuauiteves Joygyr uazame
A w ] AW Yo w a ¢ ¥ o [ o A ¥
(2558) WaMsITeNUI InEATNIN IdFUMITseRNAsgIUMINaRLhamiued oty 1%
[ = { ' 9 o = | 1 Vo
Tasonisnanmanlsas 5.559.58 v uazldsunananmaolioy 1429448 van 145
a ' o YA a ¢ ¥ ow & T a wa
HAABLINUANT 8.734.90 LA 1§ drunwasnsdfindathduiniuna luuaz bl fiiaa
k) o = = ! " Y a a 1
RsPO 191T9sun1swanman 534454 un/1s ualdsvwandamasliaz 2,392.61 v uag
a 1 ] J 1 { |a wa =Y
HANDUUNUANSIRDY 4.536.94 A lsFnieuniunuasnsdnlfiiaamuiAaves RSPO
= !
034,197.96 1/ 13
a a = { o w v ¢ o v
5.1.3 dszanEmmmswanthaniniuweunvasnsiignihauiniu
= I'd ar ot | d ' [ a w a 9/ & &
Hamsdtaaznanudiussznnalstonseaanuranan Taslslsdru
a a \\\al [ /42 N Voo a £ o
A15WAA Cobb-Douglas ¥9aMaWamdInii wu mdulszansvewsanuluaiiou
° 3 o ¥ LY d’i‘ ~ d ¥ od = o a ] > o o o 9
Souduihdinihgy uagiunmnzilgmhauiuiu Sanwdinyed lussauisiaysooas 1
¥
1 " w o o [ ' = = ' =
5 1Az 10 fif D 0:66 0.39 1Az 0.26 AWAWD HANITNAABIAINA 1T IR UTINANTR
Y a 9 ¢ ¥ o oAy " a [
viiuihduveunuasnsflgnihdminiundismlasimsszuudaasuneasulasivg
a E o A = o v a 23 oW 4 &
aseesmelaiusinuluaiaGou Inam lvwananthaniniuveunyasnsinuy
) o ) Y0 To Qe o 9 ¥ a s ¥oe LA X 9
Yovaz 66 1uduthaminiu Snaviiliranamhdininiuveaunsasnsinuyy sovaz 39
J - o g @ A ° 3/ a a ’o‘ o A 3 g/
uaznuimizilgmhdminiv ki inanaahdniniuveunsuasnsimuiy sevaz 26
' VW = £ = 1 o i | A A a
dauaduilseansvesi]olifianuuanaanu uaaa iy hilvmnsomuSunananaa

s Wk o ] "B,
vpathauuninld Sevaz 11 mniv

Y o 4

o o o @ 4 ' '
TuiveaReinudiviuineasns fignihduiniun lidiauInsems
¥

1 =3 q ror @ Ao o d o w w
srpvduds wnyasulaalvg mdnlszansvesswuduihduing usanuluaiiGon

{ = o = 4:‘ 1 s
wazilo Nszauiud 1Ay 0.05uaz 0.10 Taola1dulsz@ns M1AD 044 0.39 1Az 0.21

wd’lyv

o w =2 T, a & 3 e ) s 3
AUl cﬂﬁ!lﬁﬂﬂﬂlﬁl‘r‘iu?] NﬁNﬁﬂ"lJ‘lﬁllu’mu‘UﬂﬂlﬂHﬂ5ﬂ3aﬂ@ﬂﬂ]auu’lﬂu7’l PUIS TR IRV

g @ A o

1 = 1 = " o o
Tasemsszuvauaiunyasulaslng amnsoosuieldnswanduthduiniu Snai i
a ¢ ¥ o < £ g @ A - ° 1 a
HARAAL 1IN HUDUNHATNIINNIY F0AY 44 Ll'iﬂfl"luﬁluﬂi'iﬁﬂuUﬂﬂﬂ'ﬂﬂﬂﬂﬂﬂﬂ

¢ ¥ o A X v 4o o q ¥ = s ¥ o 2 X
hauiniuvounyasnsmuvu Sevaz 39 uazdle Tnaildnanaathdininivvoanuasnaiuiy
9/ ' o v a £ 3 — o ¥ 1 Y o4 o @ aa
Zpvaz 21 pt1a lsnmumdulszansvesiuimzlgnihduiniu luldivedAyniaada

b

& A (Y 2 ¥ o " = < o @ = P J
HFIUAUNINY -0.13 cﬂﬂllﬁﬂ»’iﬂlﬂu31waﬂﬁﬁﬁ]ﬂﬂﬂ‘]ﬂnu’1nu ﬁ1u13ﬂﬂﬁ‘u1ﬂ1ﬂ’]] WUN

.

o g ) =y o %.‘ o ] a’; ]
wztlgmhdininiu musoanfSnurandaveshdminiu1d Sovas -13 mniu Anlizinu
@ =t - [ & Y o ' ) o f o Y
Y09 FIFUANIN (gamma) TAWNIAY 0.99 Fawaaslimiuiunyasnsdgmhdminiu Sovaz 99

TAUUANAIVDTLANTAINAITHAR



94

1 aoa = o ?,' o -1 . .
msdsznumseansnmnmsnaniauiiigy 1aes Stochastic Production

. " a a o 9 ¢ 3w 4 1
Frontier (SFA) Wy Uszanaimsilszaniammskanveunsasnsgignihduminiuidis

Tasanisszuuaduasunyasutaslung iinegsyning Sovaz 12 Dedevay 99 HAunde

U

a a a ' ' | oo = 1
Ussaninmmiananegiiosas 63 Tasiianudouuuinasgiu ity 0.26 uaasldifiud

¢ 4 o oA U = ' a —
inpasnsdiamhaminiuiigswlassmsssundaaimnyasuladdug wanldndoioons 63

o o o/

voanananvounyasnsi 18Tunsinlfsananga dmsuszduvesTasomsndaimiiu

q

ﬁm%“mnumm@ﬂgﬂﬂmuﬂﬁuﬁ TihswTasamsszuudaasunuasiilaslvy medseanm
4 a o = 1 ' 1 =) 1 = a a a 1
AszdanFammsHan Imegszuaneiosas 14 edoyns 99 ANRALTZANTNN MIWAADY

1 ' 1 1 e & ' s ¥ o
#¥ovaz 52 naz@TBINATTIMENAD 022 Fananea i nuasnsilgniduiniu

olvguealasanisszvuduadumnsasidaddng neldmdunisidosas 52 vounuasns

[ v
wadd A '

Q o a [ L= {0 @ =]
A&sumsimlfiaianga dmiuszauismsndaininu kansnaaeaaldiiumn
’a’ a c{ Y U a ' 1 -
nuasnigdanihduiniuindisnlassnsssunauaiunuasudagddve aulvgil
a a a ' 3 4 ¢ b o o
Uszdnimmmswaninnniiesas 0.8 Govaz 350 luvasimuasnsdilgnihaminiudi

TiidhsauTasemsszuudadsunsasilasivg Beaslssaninimnmsnan 5211919 0.41-0.6

¥ oY, A a a o 3 AL T
(5080% 34.9) u't‘]ﬂi]'lﬂuﬂ.llﬂaﬂﬂizﬁ‘ﬂﬁﬂWWﬂTjWﬂﬂﬂ!@\“ﬂ‘l&lﬂﬁﬂﬁaﬂ@ﬂﬂ'lﬁuu-luuvuﬂn'ﬁ'nl

' = ' | 3/ o g v vy
Tasesmsssuududiunyasulasing (TE=0.63) ganiuauasnigignihaaniniui lidsu
1 =3 T o‘c}‘ a 9
Tasanmsszvudaasuneasuladva (TE=0.52) Usingmisaitiifanninuasnsgign
s 3w oA ' ' = ' = = a [
Prduiniufidhsm Insams szuvduasmnvasilaslng ImsiniifleduniduazTala lud
: (% a ~ ¢ T oo A " ' ' a
eyl sduluvazimvasnsdignihaminiun lidhswlasimsszuuduasunyns
1 §q Y4 = a R N @ & o o a a
ulaalv) 19 ondi lumisdmhaui niums g Audlunsnensiugiud miumsns ydau In
A ¢ = ¢ g o
VOINY (Pirker, er al., 2016) Wonanil M3 1¥1lszlesininvezdunidiuilofiniwi i
= 1
WaNARNANTY (Siddiquee, 2017)
b
WONIINH HAVINNITTUNUINGH (focus group) TINAUNBATNIHUGN
d ?,' w d‘, 9 1 T = IE; o aw Y 4
ﬂmuumu"nw1'5miﬂiqmiiwuummﬁmnmmﬂaﬂwmmmﬂumamsnvmmu WA
" F
msaumingu daduiu 1@ wandmhduiniues yinviedestuiuegiunsquainu

Y+ o o o A

o ¥ P Y o
sl 1dile msAdelywy 913 ﬂ15”L'Huma~ﬂaiuﬂ%mmmwmwanm:nummmwm

¥ - ’
Zuihduiuiu wanaan 18aiUs uafiun uﬂmmwua%ﬂaimummuum authduiniy
v

= o v ¢ o w A’
yeruiisnoudmhdminintes Auidgnileoud Idnandauazlszansaminanso

' ¥ ¥ ¥ ' ~ o o v ¢ ¥ o g
ADUVNUIN LWSW%H]'W'ENET']UTHﬂ'ﬂiJLfJ']GIiﬂﬁ Llﬁ&‘l}ﬂWif}lm m;&iﬂmmuﬂmnummﬂu



95

oA A a d a ' 4 o o a Yot
ath9d sz iiunasigemisludu 1dile uazilSulgahgedulniiswemisaw
¥

P o
mmmmmwmﬂuﬂmu TUU

s

a a ' a a a 4 v w v
5.1.4 tadeniiansnanedszaninmmsnanthaninivveunuasnigilgn
¢ o w
thaaniniu

Aaa a ' a o a @ Y
Nf\ﬂ']'i')tﬂi']wﬂﬂi)%ﬂﬂ 'fTV]ﬁWﬂfﬂ'ﬁ)ﬂ'53ﬁﬂﬁﬂ'\?‘lﬂ15ﬂﬁﬂﬂ1ﬁ“u1uuﬂlﬂﬂ

v
= 1

9 L4 o o 3 1 = ]
inunsnsflgmhduniuiufidis i Tasamsszunduadunyasudasluguazinuains
o g Y] d' 1 1 ¥ = (] = a
ﬁﬂqnﬂmuumuﬂ“lmﬁ’ﬁ:m“luimamii:uummsumymuﬂaﬂwfy AUNITAUATIZN

- = o @ o a

MSOANDUVDY Tobit 1AEA1IIMIIEHAITOADDEYR GInTAUNT oA 5 ase wan1sAnE
9/ o %’ s ::i 3 1 = ] '
mmmumﬂﬁwﬂanﬂmmumummmniﬂiamiiwuummsnmymuﬂaﬂwm UM

aaa o

Uszaumsal lunisimie ﬂnnﬂmuumu fianudiniuinuedsihisdynisadanssduy
Ll = = o "
Zouaz 95 AprlszAnEnMnsHARL Idw T 1A 81y wagszAUMsAnE lulianudunus
' a a o ¢ 3w ) o iy
aolszansmmumanaaduniniu msdunuildaudaiunifinyiue Alwaritzi, e al. (2015)
% @ o A a o ’n’ o ] [~} a w
FadudunszaunisAnpveuneasns mansaiuaananithauihiu ed1elsiaunan1sity
' o R S X g
wun dszaumsailunisdgnihauiniuilunamaid dsingnisaitidumsizinynsns
7w { ' ' a ' a o
dlgmhduminiuidiswiasimsssunduaiunvasulasvg ldsvdszaumsalan
= A Y o NNV Es i 9 =
msAneusuAMuNE A R InVaIMhaiuiy uazi Tomaudauanugluesduniy
v Y o o & Y =2 a a A Ao = J [
Wmihnvessgie Timudvlszdnsnmlumisnannanga au¥ndiumgvesszyy
1 a 1 = o ¢ b 1 1
audsunuasmladlng Govaz 78.9) Tsraumsaitgnihdmiiu 91g 10-20 7 wain 1Adl
1 o aw 28 o 1 o A oA
A9AAd0NUNUITBVDQ Harvey, ef al. (2017) Ysgaumssiiith ldgmisiinisinyas nosty

[ d ,oJ o dad
tazmsvamsaaniauinunaau

A

=1 Y o Y ' =y

Nam'sﬂﬂywaamymﬂiQﬂgnﬂmuumuw"lmmsmeamiiz‘uuﬁamau

1 1 - o 9] o o 1 A @ o w aad @

inyasulaslva wud 91gvedtnyaIng lanuduwusiuogdsdiAynananszay

9 1 a a = a g o ' a =2 a °

¥avaz 90 nolszan NIMNINanl 1d w1 uamA sEAUMIANET tazlszauman lunsi

o ?,’ ) [IP= -V s aa a' ci [ ) = 'y 1

aauthauiniu higdedagyniean ipannbasAsN 15w Tnsansdeigdesndi

= o o %’ o LT - a oo 1 Shd‘ Y o1 o

mmsnu:mﬁﬂﬂmsmuﬂmuuwu"lﬂammﬂszﬂmmwmﬂmwﬂmsmiﬂsqmsﬂumq
ai s i S = . ¥ -~ = ¥

60 7] Fadanansznuaol sz AnInImnsHan1 a1l Han1IANEINAAAABIRUNITANYA

.. & Y ' [ @ o a o

W03 Alwarritzi, et al. (2015) FIUTUDIYUDUAHATATUANNAUNUS IUNANIIVINAY

" ¥ '

anuluilszansniw uasﬁuuﬁmmmmu%’ﬂﬂax 95 uanmnumymnsmmqﬁammﬁ
a a = = o ’.;.’ ) " e ¥ 1

dszansmwmamaiialumanaathaniniunannauniioyun Lﬁmmﬂmymniﬁﬁmqﬁau

3 a0 ’ a =] o Y &
LﬂWH]Nﬁ?Ni?Niuﬂﬂﬂ‘iiHﬂTQﬂ']ﬂﬂHﬂi uazmu“lﬂum'i“lJmﬂgammgmumsmym ¥



96

ADANABIRUNIIAUNUVDA Coelli LiAT Battese (1996) MWV 01 TTAVNITANIVO

o = @ Aaa a " a a a ¢ ¥ o
inpAsns vinavesrhsu uagtlvoansduna oninanelssansnmmsnanthaniniulu
Uszinaduipy

¥
v 9 1 ]
HBNING HATINAITAUNUINGH (focus group) BINAITITINAITAUNUINGN

o

M o [T 4 a a 5’ o aa a " = o ’o‘
Fagudn'1d Yszaumsal uazerglumsiianuaniniu Jonsnanemsnanthauiniu
' (=1 d o o Y o vy " =
m3rzinasnsdu vy sz arumsal lunsiaauthduihsiuunhidesndt 101 uag
' 1 o J = " j LB o o
am naidluauiui Seginnnn 50 Tauld mazganaw lireslinnwauladunsviaiu
! o o ' == 4 o [ ) Mmoo e o ¢ ¥ oo 4
iHipa9nnaln Nudwn uazwolal alduih ianiu v linduwhasuhauuiiudie

o 1 ° @ | L] ' J =) a o '

Fouanudy mi1znaaignaza MM unuNeI LANYBATATUMUNIANNAMRULN
@ ¢ a g Y YA y & a4 Yoo ¢
ovlszaumsaindindednashild deadinsmnnuimuGmie livudeaniunsal

k3
A L A

s 9 9 1 1 ~ T ad a
Magiiu madisandismlassmsszuuduamnbasnlaalngil vaiilsz Tominomnyn
1 = ] A L] 1 a ' o (Y] [ o
naua iWuedian mazidmimanmineauaieg 01isu dninaunyastan ia

At o d o o 9 da @ ¢ 3o - |
Us20uA3Tus dninanunyassuneusdzwIuies guodtuthdminiugsugini uaz

1 4 d ' o a a
wisnuenyududu i anuinidlulss Temidensi ) 4 lunisusmstanisaau

1
= = =

d g s Y = 2 g
PhauiiuldinanaauazlseansnImnmnInuuy

5.2 UolaAHAUUL

v = oas
5.2.1 ValagHaUHZIINHANIIVY

Ay P

aw =] ¢ ¥ ¢ 3w
nnkanisIveltoauenuzidlulszleninnnyasnsdigniauingu
.’;’, 1 M [ 2 o 0 e an o e « %‘ @ o ,;’
sauiavisnumTeano lgmsmuilszansnmmsnaniauiniuasi

9/ " 9 o ?,' w
1) folaruniuzaainyasnsignihamiiu

¥ b
C @

o
L1) 1nMSANEIANNY wana U unyaInsHlgniduniiniuns

o o

1 1 @ ¥ " 1 = L=
aoengu wuh npasasdigmhdiniuiuids winssnsszuuduaimnpasiasvaiidunu

q

g o

= ' ¢ ¥ oo 4 1 = [
fganiunuasnsglgniaminiui idhiouInsamsszuuaaasuneasinlas uanuasns

Y o s.:: @ - 9 = a A T 9 o %’ @ - vy
dlgnihdaminiufidhioulasansy kandangeniunuasnsdugmbaminiui hiniiow

4 ¢ ¥ w { ' =) = =]
Tasamsa flesnninpasnsfugnihamisiuidhswTasensg Sdunulumsl4ijedunsd
Yo ¢ ¥ o m o e =2 a ¢ o a 2 ¢ 3w
Wrududduiniuniug hiduiuad Fedjeduridezvildauiigunmd uazduihdminiu

¥
o w oA

¥y ¥ 4 o £ d a a o A & o o - 4
ﬁ11ﬂ§ﬂclﬂi‘lﬂﬂl.‘l,ligU$U1?iN‘ﬂ'l'Iﬁ‘]J'Iflllu'lllullljill']ﬂlHﬁNﬁﬂﬂLWNN’]ﬂ‘ﬂu AIHUIINIATU

S o

o L4 g @ A " [ a 1 5
nsuuzihlfinuasnsddgnihdniniui hikhswTasanisa 191uduris dswivijuaiime

UsuljsnunmuesduiazdiasamuSinarandn 1aond o



97

a e 1 Y] a o = o« ?; ]
12) nHan1sasenelInulszd@niamnsnaailauinniuves
qy; VoA g Ty o 9 3 ’o’ o
LnymnimﬂqumﬂmmTﬂﬁamsoumz"lmﬁnmﬂﬂﬂmivl innasniggnianuniy
c’.’: 1 = o o %’ ) 1 a d
NI BINGY arsiimInakulumstamsuazmaguasiuihauimu wu ATUMIIATITH

T+ LY

) ¢ P oo A Y Y b s 3
aMuAsImITIgosvenhdniniu emslaileliassnmanudesmsvesmuhaminiu

L

=1

< 3 y%,’ Y ¢ ¥ o A A = 1 0o w a
Fludu uazarsIiunauddutiuluilS e e Insanuaanialy tazmaadsny
[ 5 o 9/ 1 .4
pgeadnaue HnsUiuledaomisldIaTalud uazinuasnsidvesarunisnersulu
A a ! ar a ¢ ¥ o [} 1 ' : 4 o
psmanuimuanneRumMsHanthauiniuInMuIsNua poneaanayaarin 1y
w a o %’ ) 2 dy q‘
Tumsdivlyaagiaunarnthamhnivvosauey HAZINBATNIAITIANAUNINIZ gD

@ H e ° o a7 Y o Al 1 - A A
ﬂmuumu il’lu')uﬂuﬂ’]ﬁllu’lllu HAZHIINIUAUY luaﬂﬁﬂﬂuﬂﬂ‘l”ﬁWﬁﬁ!WNﬂJﬂQWUT’HW"Ig‘]JQﬂ

¢ 2w o ) i, ) v 91 Y] a4 X
Prduihgdy Srnuduthdudisie uazusuaunnn A 19918 vioaunuuIuIN
gy A 4 4 % w o o o ¢ 3o v ¥
a3 I ufimazd gniliduiniy Sawauduihdniviu wazussauau Tunieasanuay
s+ A A ] a A& + oy Vg9 4 oy a
inuAsnsAITanmsFiomi ey an wandmnuvesiluaiooniin1lyeie vseaunun
2 2 I+ =
INAUINNS 15 Tjeinil
< a oA 1 a a a
1.3) oguazlszaumanivaunuasnsliontnanolssaninmniskan
o 8 N a 5’1 = o ow = o o " P
Prguiniy dniuastimstadmnnuanafsunnuiuaslssaumsaliy sgratuneasnsill
o = s %’ a v = a Y w ]
Usgaumsal lunswanthdninisnenuu uszinyasnsyulnuianuaa anugmivlmi uas
=1 - 9 [ o o g a d‘!. = 9 o o o 9 =
sima TuTagiudrelupsmahdniaiu menee 1dhlssaunmsaiduanuguazmaile
1 o as ¥ o a - 2 43
Tyisie) anyaanms wazalszgna ¥ lumsSansauddnd niu s ansamnnday
' id v { A
2) ForruounzAvatAnsazMIeNUing 1Yo
a 1 d o v Asa a 1
2.1) ARamsITe Wi 01y wazilszaumsal iulavshilionsnane
s oA = d VA v ¥ " A A U 0w °
UszAninmnsnaathduiniu duiumizsnunsms tingades sy dninaunyassune
9 =l o o @ A w o Al = =] v
yeazwiuiios vindiinmuastandalszniuAsius aasva lnsamaivenanilaouisoug
- @ a o s ¥ o ' Aa Ed s 3 o
PurumIts mssansaauhduiiuszniansasnsiildszaumsa lumalgnihamiiu

o A~ ' ] @ ¢ ¥ w a o
wnu funasnsnieglesuatinnuaulufoitumsdgmhdminiu Imahanuiuas

q

a 1 o @ = [ o ¥ o 4 2
maluladadelnd wifulsegadlddunisuinisdamsaauthduindu ey

s - i & Y e Pt a a - E1
Ys=aNIMmAsUsIsIan1saulhanihndulvudssansnmmnisnaa ity

o k)

= =4 1 ¢ 3 o wa
2.2) NaransIsvaziu i uneasnsggniduiniudaiiniglyije

ho 2+

= =t o =

= " = = o o ¢ ¥ o
SunsdlutSinmidosed Failuduvisdannsaliinlyahysluamhdminiuldiigaunmng

o 3/ ) = ¢ 3w é’ Y o 5 1 v A = J =
uazyh sz ans nmmskanthaud niug 1 duiumissnumaigimeinsumsdudiy

Y4 A ~ A o

¢ P o P o @ [} =
TinuasnsdigmhaminiulFijedunizdluauthaminiu Tasmsiaeusumanijodunsd

9



98

M+ a ﬁl 9\ 2 T | =y 4 g o 9y
wioflowinito 1 ¥ lunsiudsz@nsammandaluguhdniniuvesnyasnsgilyn
v

4 o w
1Ay
v/ = T
522 YemueauuzmsIsen3nell

aan A ' ~ g A = 9 o o aw
N13IUANTIU WM Q“ﬂizlﬂu‘ﬂu‘]ﬂualﬂﬂﬂﬁa']ﬂﬂ_IUfﬂHi']_]ﬂ'ﬁ')ilﬂﬂlu

Y

A w o g v A &’ a o 9/
1) iesnniufihdaminiunnyasnslgnluiunduneueazniuiee

o w A @ d A Y 1w d ' d = a A
T ialszdidus Tanunainvatn 1&un Wugmmesi gqawginil luiGe

= a o =2 4 4 A 1.8 ' o ¥ o w d A v =
aeaa13n ga owlsa uagz Bl vudulsz@uniidnuinhaniniuiuglaiiiiesi

a8 w d

[ ' 1 ) ¥
Uszansnmmsnannanga luiufisminszan@sdus luasiae liarsfinedalszansam

o

a ¢ 3 s d P\t g A o @ A W
mskamhauinfusuunmuiufihaminidunuismdalseauasdus

A Ay - s %’ a o Y Y] o
2) ilpsniniuiiniamizilgnihdminiuludunoueaswiutios 9ania

L
A o A

A @ d A tf ' ~ o A a & Ao '
U5202ufT0uS TanMAUNNINS WAL N01AFU LAz NIAFIU F99INNANISIVINUI T INHANS
=} & Y e d{ A - . J - a .éi’ = = d =
Amstgnhdminiulugaiud uaiinslgrnnluanmmundan sagiuinn vaiholszau
a1 ' A 4 e a o 1 a ¢ ¥ oo = Lo =
fheulenanmitudnuulanidssinsnmaemsnamhdminhunniiga luaseo luaasil

= = =Y = = a %’ o o &’ d‘ Ay c:i o
asanuanalssAnsammssanihduiniulagsmunamanimiunggalunuisuns

9 @ @ A @
VNAETWIUUDY %Qﬁ?ﬂﬂﬁ:ﬁﬂ?ﬂﬂ?“ﬂuﬁ



UISIYNITU

nsuSIImanyas. (2551). Sonsesdieuiuduiiuniesjuusaszduiioniin. a¥aidu
731904, 5: 65-67.

naudaBumsinyas. (2558). wlememsitunandathdninh. ngamwa: naududy
MIINYAS,

AsudES UMSINEAT. (2559). szuvduasumsmuasmladng. iiddoyaldnn
http://www.oic.go.th/FILEWEB/CABINFOCENTER 3/DRAWER066/.../00000227.
PDF. futiio 23 QUATHS WA, 2560.

NFENTIUNUASHAZANNTEN. (2558). iHAT4 YSussuuduaTununsnssiogdes ANy
mlasdhgszuumladug. Whiadeya ldan
hitpss//www.moac.go.th/ewt_news,php?nid=19505 Fudin 23 qumﬁuf W.f. 2560.

NITNTIINEATLALANATAL (2559). glemanutiunuszuuguasumsinEasuuuladlve).
ATUNWA: NTENTIANHATUAZAVNT AL,

ADIWANMTNBAT. (2559). UAUMITHANTIWYAAD. NFINNA: NTUAUATUMIINYAS.

a da a o o s a
nasen Tonqu Msy@e Tia e tlag ke @eama, (2558). magenFumalulagmsnan

9
w

¢ o s o [ (%) o I o
thdsniniuveunpasnsludunensudn 3 Iagug3isIH. nangns
o = a a o
INHASAAAS VIR AV UAEATFTATHAZaNNT
yrinInmavg lvesIInsIy
= o = = 3 a I3
BUNT mAniy. (2544). nqudmswannazmsdizgnadizanamazyaivuasugmani
MINUAS NI 5. UUNT: NI lviessTB5Y.
a a a o aa ) a oaa ) = @
07 Aeddalnma uazdae e lwea, (2557). MIAAEINFUMIHER ANONIN
U5 ANENMNNITHARLAZNITARIANI N UM TAANAUAT. NTENTANIANINIVY,
19(2): WO EAAN-TINIAY 2557,
= = = g =1 o o a a = a
150 AandSa uaziiawed @965 1593, (2550). M15IaUsz@nTnIMNIaNALAYEINITHAA
9 an A el Yo o <
TIMouNzAdUTION 1A UMITUI0I. NSMIATHGAEAS

WHINENSLUNYATADAS, 14: 31-45.



100
= d v ow da o ¢ w = o °
B5¢ lonaunsEg Fosatl Hauun Sszned Junstoy 1l need lazissan
1 a 4o w [ a ¢ ¥ 4
[@vi3n. (2546). giethamhasluiazmsinmsaan. Wuwasah 2. asvan:

o w o = s ¥ o o o
AuEITBLazHALINIHAAAINIITY AMENTWEINTFITNTIA
WHTINOAUAIVAIUATUNS,

= s w = = o o o ¢ { o w
sz enaunsuusg uviend aeerd uazilszie need. (2548). medFudyeviugihamniniu
EA-1 @ o w
NFUNNA: 1o LOAWTUAY tad 1nA.
¢ a ¢ w ~ ' ¢ e w da @ w
52 nauNI Y] Hagiizwad sunsiiow. (2558). glethasniiiu. guditbuaziamn

= Ay w o a = o = a o ar
MsHaathanini AUENININTFITUIIA UMIINGIADAIVAIUATUNS 1941 1A
aavan.

aa d 1 A o = =) s o ¥ o W aa L a o
faway daels Isnd uazaiin dmafian. (2550). Imsdanazdedinave tmsindszansam.
o 4 a LY o
AUIATHINAATINEAT AUATHIFAATUMTINAUABATAAAS.
aAa s L o el ) d
Yays A3AzeIR. (2541). IBMIM@BAGMIUMIIRY @) 1. AFUNNA: TITNMTU.
L4 = | e o 4 (4
Yy Toayns aswed gaes nymna wodndl anaiml uauiayied uazananmua
a = v W o ' @
Fuan. (2558). AnpimsnAathauiiueg196381uR 10193311 Roundtable on
Sustainable Palm Oil VOUAYATNT UM Ianse D, uamnung, 43 aUuway 1.
a = ar : @ < ! o o
Uszams Aadtau1Fo. (2559). vhasiuhduiiefadhg AEC. njunwa: dninulotnouay
4 o
gNEAMANSMIMAUAUNHAS.
a a = < o <
Usza1mAgsne. (2558). SCB EIC Iingzsi imetaan azduludgnihandlnur. s
sﬁ’ay'aulé’f 910 http://www.prachachat.net/news_detail.php?newsid=1432725475
Auiiia Ui 15 ¥N3IAY 2560.
a ¢ = a o« d a < a < Y
133%a] Anediun. (2556). msAmaIzHdszani i ansugieveamsnanthasiiily
sunes AN IANIzl. vangasUSranauUndn 211313 IAms
nSnensuniou uMIneauavaIATUNS,

¥

SAw & A aAa o s v 4w L) =
A3ail. (2561). Wunnmanzandmivdgnaiemuthaunhiunguauasy

=
P
)
-
50

a IR VIR B S a gy gy
manangansanhanihniuduauasunmnan ldwa 8wy tazenans.
Azamwa: dninduasuazdan1sauA YA NIUAUATUAIINYAT.
a ¢ w a o = T <
WY SrRaUszas. (2557). PTG Niln 3 Wusinssaunu “thauneuundnd”. nanwe:
= A A S o o
UIHN WIN 19UUBY 917 (UHIF).

o : o o w_ = [ a
AHIUUN. (2558). ‘IJ"I’éNH]N‘I-\!. NFUNNA: ﬂ"luﬂf’f\uﬂimlﬂﬁ]ﬂﬂﬁﬁuﬁ'ﬂﬂ‘ﬂﬁﬁ

&
=3
=3
=b
Flad

ATUANATUNTINYAT.



101

@  a @ oA w 4 < a o o w
Youdia HIHiSUAS. (2548). IATHFMAAITYANIA. NFANWA: UIHN FITUAT INA.
SHUAATAD L. (2546). HIUILATH ATUTPTUAASTO I W.A. 2542, NTUNWA: UL

a o

d o a d a

I5ny qusvel nazydun giiaiiam. (2543). midanzudeya. Tu Uszuiamszyain
= = ' = = d o a
Inoriinus (60798) nawf 12 uunii Mu3ruAsgMaas Uudiafny
umInedue JuesIsIENT.

oy

ar a a o 6 w A o a w o
1570 @egviolesu. (2542). ﬁ‘ﬁ!ﬁ‘i‘ﬁﬁﬂi}. NIUNWA: TIUANUANHINGIAUNYATATAT.

[ "o

¢ A o

o =) (Y d ¥ e ar o
Faan audv7. (2552). myBRNsTRUAImnzardmiumsdgnihamniniuludania
¥ = 3/ = & @l = Y] =)
Juny3 Tael¥malulaagiimsawma. vdngasmemansunitinga
UMIINGTRUAEHU N,
aa 1y =9 d S oA = ' 2’; o
¥a gou. (2550). M3 ANz AYLYAlUMTINBFIAUMN. WUNATIN 9. NFUNNA:
4 a s
PNAINTUUNIINGINY.
a e d ow o as o A ol Y ==t
3% nszudsang. (2544). m3damanmsauivauvesaahamiiuves lne : Svueumn
AN, Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 763-769.
=] o d a a a A =
Ieus unang. (2559). AnHInevelssENEmn uazlrantwa. 01131
Qs L4 = @
Sqalsgraumans WMINoTAUEITuAARS.
w o v = d d
ASud 133519R301. (2539), MIUATHIATHFNAAIN INAAMIMNIIDYAT. NFUNNA ;
= o o
MAIFUATHFAAATINHATUAZNTNGINT AUSIATHM AR
YHINGIRHINHATAAS,
s oo 9 :i’ d a = ¢ o A 4
miag 10 UDoU. (2538). IATHEAITATNIHAANINMINYAT. WUNATIN 2. ANUATHIAIAAT
a Y o
UHIINOAUNHAITEN AT,
as W da w a = a
MFu nar3du. 2551). myannzvideyameadideneuiunes. njammna:
4 = Y]
PHIAINTAUNYINGIAY.

o

d 1 o a o s a a ¢ [4
Andad §3g50z3Yad. (2550). MIIAUTLANTMNITUATHMEAI. ANTIATHIMARS

q

UL 1.
I w a da os a . w d 1 o A A o o
quiitendnsine. (2556). guaidpnansamananidiuhauyisimae i 56 dail
o o & 3 3 ¥ A o o4 o
ANNAURIW. 19103000 191N hitp:/befogg-beta.com/84. AMEIDTUR 7 Faraw

2558.



102
o’ 9 U = [ 3/ (¥ 1 -1
guéinuimimszn sz pmInndenemsi Ine. 2556). Tasamsiannanusniie
¥ ot & v 3 ot ' A Y
MmugamnnssHfUYszmamme U IUENSMIAIMINAIAINS INMY
gammns sy maldinseulasamsnannvamsugneauche IMT-GT).
o' 9 ' o a o 3
AUIANYINIMIZN ISz AunATHIMAnT W InedsramIA1 Ing.
a e s P o ¢ o w o o ¢
anuIsuiwnssuthdningu. (2553). thamihie: msdsulzavneiugmsignuas
o L & L4
MIDAMSAIM. NFUNNA: ToloanTuANad.
o o L] W o a a
U NyusInna. (2560). wamsnunpasudaslvel 1 2559. dunal dsznmnagsne
a
aoulail.
o =1 a a a d o w U o A
asway wayee’s uazdygn leayns. (2557). Yszaniammsnandurhidiuedadisi.
a d o a @ ow =
M INArENans auzma Ty laduasmanaitingury YHINOIReNNEY
INBUUARNA.

a o v d 0w ¢
0128 mazina. (2558). msmmaludamindszaunidus Adsaadaininhamisu

o o w Vv

ot < o s o
Iﬂiw‘lﬂTi‘iﬂ‘H'l!ﬁaﬂ‘iﬂ'IW‘i]ﬂ'lﬂ'IﬂNH]ilﬁ. YszavAsaus: dninnumsm

o

Meludiminilszaunsdus.

w

o o a a d a
ﬁ'luﬂﬂ"luﬂf)ﬂ‘lﬂuﬁﬁlﬂﬁ'}gﬁlﬂ'lﬁﬂ'lﬁ'luﬂ']ﬁ]\"lﬂ?ﬂﬁﬁﬂlﬂ'l WA 1. (2554). amUmIiuNINan

o w 0w o o

m‘mmﬂmmﬁmamhéuumu. IV AUNNUNDINUNUAITITHATITN

AIUUIIVIHIATIVAT VA 1.

v

o @ @ o =2 o o d o @ o o
dinaunpasvanialszufsaus, (2557). Yeyanuasnsgugnthaminiuludania

g o o o a

@ o d @
sz tus. Uszauastus: dinnunEAs I InYI2 A3 TUE.
=) d : Qs (%] Y] A o d
. (2559). manaatazmIna1nl1a3niniuve 1991 30520 IUATVUE.
A w 0 e W w @ a o
Uszuasvus: SuinNuUnEaIdIMIalszaIuRIIUS.
o o Y o [ - | 1 = o =
dninaunuasdmianie. (2559). guelasamsaaasumanyns dszaanlszna wa.

2559, A39: AMNNUINHATIIHIAATA.

w

dninnuinyasunouazmution. (2559). Tassimsszuuauaimnuasuuunladlvgy
¢ o

< : ar o o °
easlvgithdmniniu). Usznindsdus: dninnunuassunenadzwinion,

dninnunpastaniands. (2559). gelasamsauaiumanyas Yszdihwlszana na,

[

da d o W [ o @ @ Y
2559 jﬂiﬂﬂ]‘iq‘l‘lﬁﬂ1ﬁ'ﬂ‘iﬁuﬁ1 “‘IJ'IE“J‘I-&'I’N‘H”. AT TUNINUINHATIINIAANT,

o o 3 <

o @ @ o ey 1 : o o o o W
ﬁWHﬂQ'}uﬂQﬂfJﬂﬂﬁzi]?Uﬂﬁ VYUD. (2556). 1|ynﬂ]'5ﬂgﬂﬂ1auu]uum9\1‘5]\31139]1]'53‘?3”?!5‘““5.

d o w o o 4

U529UATTUS: ANinNUIINIAlsLa AT TUS.



103
o W w W ad o o (Y] a v o ad o d
dinanusmialszonaidus. (2559). unimandanda U 2559-2562. 1sz00AsTUT:
o W o o a4 o d
AninnuImInlszaunsvus.
e o o aw ¢ : o 0 o ) aw
AninuALINITITEMIINEAs. (2559). thamhii. nFamna: UNNUNAININTINY
MINBATENINNUIIBIATHININTINYAS.
6 W Ao a d d ° W : s ¢ A
dnin3sursugnomsinbas. (2557). gnsmandithdanihsiuazyiniuhan 1 2558-2569.
AFUNNA: AINNUATHIAINSIABAS.
o o a d ‘o’ s élv y
dninauirsygianainyas. 2559). thasiniu sileil¥ranandnuazrananaalsi 2557 2559.
o o @ a
AFUNIA: JUIMTTUNANIABAT ANINNUIRTHININIINYAT.
ANINNUIATYFRIgAAMNG SN, (2558). LN UHUT M3 (Executive Summary) Tasamsnann
Y o - LY . d {5
Tunaedumasugamynssunynssesiulsuilanyns @ando : thamini).
AFANNA: ANINNUIATHINILAZYAAHNT T,
o w1 = = ¢ o w i d
dnindadsumsf1auA YA ag K Research. (2556). aanthaminiu g vivimhau.
da ar =
3NN quddtenans ino.
[ o a d a. a 3/ o o = d : (Y]
DI FUNA. (2554). momnzidszans nmmslifadomsnanvesmswanthasnhindu
[ o d = = [ = s [
FamiagnugisiH. NEINUNYAT AMZINGINITANTS WMIINOIIIBAY
o =]
AW IR
= ¢ A o = L] o W
pfva Watrivgaty. (2557). szuvauaiumanuasiladlvgl agamia: dnina
IFTHINIMIINYAT,
o o g/ aa 1 Y L Ei -~ 1 o =R
SATNIA BUNDA. (2555). IAsHgHANGIBMsNewiiea. Fudlnil: annfufnyu iy
ABITUL.
a = a s . = a
o130 1auad. (2558). Tasemsdsulassaframsnanmamudszansnimnsnanuas
m3nmath@TINUASYII03. NTINNA: NFZNTINNBASLAZANNITL.

a

w o " a o v a ¢ w aa ¢ A
2IMUA LUYDIH . (2558). MAUHOHDUHYY : aﬂﬂu’quﬂnﬂﬂmmumam. mmg‘smu:

g o d

LR =
audItethdminiugsuginil.
v w o aw a = ¢ ¥ oA
lones Sagia. (2556). msIduFaysanmslunuaauaiumsnyns, Aasi 1. ngunna:
UHIINOFUPBATAAAS,
[ Y a A A, 3/ a4t d o
SUNOUATNINTIDY, (2553). UIuNWUASUNeLI s WMDY, Y529 AITUS: DN
YNazWIUoY.
Agri-Map Online. (2560). SZUUHHUNINYASNBMIUIMIIIAN BN, Access information

from, http://agri-map-online.moac.go.th/. Searched on January 15, 2560.



104

Akinniran, T. N., Ojedokun, I. K., Sanusi, W. A., and Ganiyu, M. O. (2013). Economic Analysis
of Oil Palm Production in Surulere Local Government Area of Oyo State, Nigeria.
Developing Country Studies (Online). 3(13).

Aigner, D. J., and Chu, S. F. (1968). On Estimating the Industry Production Function. American
Economic Review. 58(4): 826-839.

Aigner, D. J., Lovell, C. A. K., and Schmidt, P. (1977). Formulation and Estimation of Stochastic
Frontier Production Models. Journal of Econometrics. 6: 21-37.

Alwarritzi, W., Nanseki, T., and Chomei, Y. (2015). Analysis of the factors influencing the
technical efficiency among oil palm smallholder farmers in Indonesia. Procedia
Environmental Sciences, 28 (2015), 630 — 638.

Bade, R. and Micheal, P. (2002). Foundations of Microeconomics. Boston: Pearson Education, Inc.

Battese, G. E., and Corra, G. S. (1977). Estimation of a Frontier Production Model: With
Application to the Pastoral Zone of Eastern Australia. Australlian Journal of
Agricultural Economics. 21: 169-179.

Berndt, E. R. (1991). The Practice of Econometries: Classic and Contemporary. Reading,
Massachusetts: Addison-Wesley.

Bray, M., and Kwok, P. (2003). Demand for private supplementary tutoring: Conceptual
considerations and socio-economic patterns in Hong Kong. Economics of
Education Review, 22, 611-620.

Bray, M. (1999). The shadow education system: Private tutoring and its implications for
planners. Fundamentals in Educational Planning. Paris: UNESCO International
Institute for Educational Planning (IIEP).

Chandio, A.A., Jiang, Y., Gessesse, A.T., and Dunya, R. (2017). The nexus of agricultural credit,
farm size and technical efficiency in Sindh, Pakistan: A stochastic production frontier
approach. Journal of the Saudi Society of Agricultural Sciences, 10: 1-7.
DOLhttps://doi.org/10.1016/j.jssas.2017.11.001.

Coelli, Tim, Prasata Roa, D.S.. and Battese, G.E. (1997). An Introduction of Efficiency and

Production Analysis. London: IBT Global.



105

Coelli, T.J., and Battese, G.E. (1996). Identification of factors which influence the technical
inefficiency of Indian farmers. Australian Journal of Agriculture and Resource
Economics., 40: 103-128.

Corley, R. H.V., and Tinker, P. B. (2003). The Oil Palm. 4th edition. Oxford: Blackwell Science.

Cramb, R., and Curry, G.N. (2012). Oil palm and rural livelihoods in the Asia—Pacific region: An
overview. Asia Pacific Viewpoint., 53: 223-239. DOL:
https://doi.org/10.1111/j.1467-8373.2012.01495.x

Debertin, D. L. (2012). Agricultural Production Economics 2nd edition. New Jersey: Pearson
Education.

Defrizal, W., Taifur, D., Tan, F., and Tasman, A. (2016). The technical efficiency of the palm
oil plantation in Jambi province, Sumatra, Indonesia. International Journal of
Management and Applied Science, 2: 206-210.

Dhurakit, P. (2015). SCB EIC Will rubber prices fall to the palm?. Available from:
http://www.prachachat.net/news_detail.php?newsid =1432725475. [Accessed 15
January 2016].

Dombusch, R., and Fisher, S. (1994). Macroeconomics. 6th. Ed. Tokyo: MeGraw-Hill.

Farrell, M. J. (1957). The Measurement of Productive Efficiency. Journal of Royal Statistical
Society. 120(3): 253-281.

FAOSTAT. (2016). Qil palm and palm oil production in Thailand during 2005-2014. Food
and Agriculture Organization of the United Nations Statistics Division.

Green, W.H. (1997). Econometric analysis. 3th Edn. New York: New Jersey Prentice Hall

Greene, W. H. (2003). Econometric Analysis 5th edition. New York: New Jersey Prentice Hall.

Goh, K.J., Chew, P.S., and Teoh, K.C. (1998). Ground magnesium limestone as a source of
magnesium for mature oil palm on sandy seil in Malaysia. In International
oil palm conference, pp: 347-361.

Grudens-Schuck, N., Allen, B. L., and Larson, K. (2004). Focus grohp fundamentals. Ames,
IA: lowa State University Extension.

Hair, J. F.. Anderson, R. E., Tatham, R. L., and Black, W. C. (1998). Multivariate Data
Analysis. 5" edition. London: Prentice-Hall.

Hartley, C. W. S. (1988). The Oil Palm. 3rd edition. London: Longman.



106

Hasnaha, Flemingb E., and Coellic,T. (2004). Assessing the performance of a nucleus estate and
smallholder scheme for oil palm production in West Sumatra: a stochastic frontier
analysis. Agricultural Systems, 79 (2004): 17-30.

Harvey, C.A., Martinez-Rodriguez, M.R., Cardenas, J.M., Avelinoand, J.. Rapidel, B., Vignola, R.,
Donatti, I.C., and Vichez-Mendoza, S. (2017). The use of ecosystem-based
adaptation practices by smallholder farmers in central America. Agriculture,
Ecosystems and Environment, 246: 279-290. DOI:
https://doi.org/10.1016/j.agee.2017. 04.018.

Heady, E.O., and Dillon, J. L. (1961). Agricultural Production Function. lowa: The Iowa State
University Press.

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 and Environment,
4(3&4) 181-185.

Krasachat, W. (2001). Performance measurement of the Thai o1l palm farms: a non-parametric
approach. Songklanakarin Journal Science Technology, 23(Suppl.): 763-769.

Krueger, R.A. (2002). Designing and Conducting Focus Group Interview. Access information
from, http://www.eiu.edu/~ihec/Krueger-FocusGrouplnterviews.pdf. Searched on
January 15, 2560.

Likert, R. (1967). The Method of Constructing and Attitude Scale. In Reading in Fishbeic,

M (Ed.), Attitude Theory and Measurement. New York: Wiley & Son.

Meeusen, W., and van den Broeck, J. (1997). Efficiency Estimation from Cobb-Douglas
Production Functions with Composed Error. International Economic Review.
18(2): 434-444.

Mekbunditkul, T. (2010). An Alternative Estimation for Regression Coefficients with
Outliers (Dissertation). Bangkok: National Institute of Development
Administration.

Nicholson, W. (1985). Microeconomic Theory. Japan: CBS College.



107

Ogwuike, P., Dipeolu, A.. Okuneye, P. A., Aiyelagbe, 1.0., and Ahmed, L. A. (2010). Analyzing
the Technical Efficiency of Small-Scale Palm-Oil Extracting in Ohaji/Egbema
LGA Nigeria and Pobe LGA, Benin Republic. Nigeria: Federal University of
Agriculture Abeokuta.

OIE. (2015). Executive Summary development of a model to drive agro-industry support for
agroforestment zone (Product: oil palm). Office of Industrial Economics,
Bangkok, Thailand.

0jo, S.0. (2005). Productivity and technical efficiency of palm oil extraction mills in Nigeria.
Journal of Food, Agriculture & Environment, 3(1): 21 - 24.

Onyenweaku, C.E., Igwe, K.C., and Mbanasor, J.A.. (2004). Application of the stochastic frontier
in the measurement of technical efficiency in yam production in Nasarrawa State,
Nigeria. Journal of Sustainable Tropical Agricultural Research, 13: 20-25.

Onyenweaku, C.E., and Ohajianya, D.O.. (2005). Technical efficiency of swamp and upland rice
farms in South Eastern Nigeria. Journal of Sustainable Tropical Agricultural
Research, 14: 64-70.

Phitthayaphinant, P., and Satsue, P. (2013). Assessing economic efficiency of oil palm
production in Aoluck district, Krabi province. International
Journal of Agricultural Technology, 9(7): 1677-1690. DOI: http://www.ijat-
aatsea.com/pdf/v9 n7 ...

Pirker, J, Mosnier, A.. Kraxner. F., Havlik, P., and Obersteiner, M. (2016). What are the limits to
oil palm expansion?. Global Environmental Change, 40: 73-81.

Raphael, 1.0. (2008). Technical efficiency of cassava farmers in South Eastern Nigeria: stochastic
frontier approach. Journal of Agricultural Science, 3: 152-156.

Rovinelli, R. J.. and Hambleton, R. K. (1977). On the use of content specialists in the assessment
of criterion-referenced test item validity. Dutch Journal of Educational Research,
2,49-60.

Salmiyatia, S., Arien, H., Muhamad, L.I., and Supriyanto. E. (2014). Oil palm plantations
management effects on productivity fresh fruit bunch (FFB). APCBEE Procedia,

8: 282 — 286. DOI: 10.1016/j.apcbee.2014.03.041.



108

Salvatore, D. (1997). Microeconomic: Theory and Application. 3" ed. Addison-Wesley
Educational Publishers, Inc.

Sari, A. (2014). Pengelolaan sawit dinilai belum perhatikan produktivitas, Available from:
http://www.antaranews.com/berita/464217/pengelolaansawit-dinilai-belum-
perhatikan-produktivitas. [Accessed14 April 2017].

Saswattecha, K., Hein, L., Kroeze, C., and Jawjit, W. (2016). Effects of oil palm expansion
through direct and indirect land use change in Tapi river basin, Thailand.
International Journal of Biodiversity Science, Ecosystem Services &
Management, 12(4): 291-313. DOI: https://doi.org/10.1080/21513732.2016.1193560

Siddiquee, S., Shafawati, S.N., and Naher, L. (2017). Effective composting of empty fruit
bunches using potential Trichoderma strains. Biotechnology Reports, 13: 1-7. DOI:
https:// doi.org/10.1016/j.btre.2016.11.001.

Tansel, A., and Bircan, F. (2006). Demand for education in Turkey: A tobit analysis of private
tutoring expenditures. Economics of Education Review, 25, 303-313.

Tobin, J. (1958). Estimation of relationships for limited dependent variables. Econometrica, 26:
24-36. DOI: 10.2307/1907382.

Thipbharos, T. (2015). Application of tobit-piecewise regression in economics data consisting of
outliers. Suthiparithat, 29: 47-63.

Van Voorhis, C.R.W., and Morgan, B. L. (2007). Understanding power and rules of thumb for
determining sample sizes. Tutorials in Quantitative Methods for Psychology,
3:43-50.

Wannawiriwut, R. (2002). Analysis of cost, yield and risk of sweet corn production under the
contract system. Agreement: Case study in Kanchanaburi province crop year

2008/2009. Bangkok: Kasetsart University.



L = Yo w % - = o ! Y o Y v %
nasiluenansianulidmiumsldnuions@nwwintu leuaslviluldussleviaunis

linsdilag Medu Snvieudilvidauaiient uassesdndeiadivesenansynasaninisunluly



L d‘ Yo w % - = & 1 Y o Py v %
nasiuenansianulidmiumsldnuions@nwwintu leugslviluldussleviaunis

linsdilag Medu SnvieudilvidauUaaiient uassesdnddiadivesenansynasaninisunlly



111

HULAOUMH (IHFUINYAINT NN INIATINIGA)

A a a a ¢ o, U a v
i394 UszanEammswanthaminfuve anvasnslulassnisszuuauasunvasuladlvey
o b4 W s ad o ¢
VO UNHATNS IUBUNBUNTZMIUNBY JIn TIN5z IWRIVUS
Yo s v v v
#3908 UNEINGRU e

o

‘A R ¢ = = d
mmsunﬂ?numan N IATAAIIDIE ALTUNT FITIUUHUNIA

<4 L)

¢a ' P o
91013830139 seamanaalse as.dya vy

o Y o CO 3 o o A 'S ¥ Y q 33w < o
ATV DY aﬁuﬂ]uﬂla'luaﬂﬂﬂTQ'IHnlﬁlﬂ‘Hﬂiﬂiﬂquﬁsz@lﬂﬂﬂiﬂﬂﬂ'ﬂﬂﬂ'Tﬂ‘n.iuullﬂ'] 1HNﬂ“ﬂ1‘Hm'ﬂ'\

U

A ' — ) Ay A a9 ' ) v
INIDIHUIY / aqtlu“]iﬂﬁ dl| "rﬁ.-!']‘Uﬂﬂ'ﬂllﬂG"IGQﬂ-ﬁ'ﬁ5alﬂUﬂaﬂjwnﬁalu“}fﬂﬁﬁ’]Q‘nﬂ’lﬁu@ﬂﬁ

FO-ANANUIERT e .. o L A 3 ety (| A D VY

2D

aoun 1 amni lmaunasughanazdansve ANEAINS

1. 1WA g BETE

v e < & a o -
2. W oo, U aludwansay 6 deuaiu laatu 17)
3. 3EAUMIANY

1914/ 010 [ szaudnuin 4

[ dsvoufnuiin 6
Caiseudnpineudaival .
WRVELTRTRTE,

SuauFnluassou

° a Ao ¢ P w
MuugnFnnaIuthauiu

| iiseufinuiaoudu
L oylSyiala.

(T gannUSyaIae (GEY).eereens



o o ¢ ¥ o
6. Uszaumsa lumsya I AU o il
2 4
FHAUQAID WA v
A Aa o .’:’ Y]
7. @aouzmsnensesnauaIvlauiniu
] UDIAUIDY e T5 Tl ., Ts Louq G2
g s o o
8. 9@ . U Fuduay s Aul
A 4
9. AMWWUN
2 g e o
I haneru | et L5
L mn o T 5T My, Y
o o
(O ITE AT 1131 SO o N N R U Y 7007, o,
" A v Y R T
11, unaamnupdpfina iRy I . Al e N N
=1 = " 1 ol {~1
12. msitluanBnngu - [ il L) i

= a ] o g T o
Wumandnll nquasunind -~ LI avnsaimiinyas

1 g < 3 ¢ % e oA
 nauavinsaiRdgnihauminiv [ duq (523

¥ [
o A 9 o =1

o ~ o o ?:‘ s =)
13, PMUIUATINAITUNTOUTH NNIN VLAY o A5
o :’a n:;ca 1 o 9 Y :i 1 = u’f’ ~
14. SIUIUATINAAADAUD I INAUATUAITIOUAT e A5/l
° L A Yo ' - 9
15. dmsunyasns 15 TasentsneasulasIua@o e 1 19)
Y A A =
15.1 W15 1ATINITIORAOU oo, D AN I ... .
3 g7 i '
15.2  3IUUNUNNIIMTOHATHNTINIATINGTA oo 13
Ay
15.3 (MARaNIYI3I0 1nT9M54
— ¥ Vv 4 = ] YA o ]
] #esmsaadunuuaziiuwanan [ iwosz 1audwnalumsanesossian
— A Y= W Y — ¥ Y °
Chivehdamasuyulane | [l @mihnnyasuuzii
— A A
Ciweumou T 4T ————
o o g o
16. 510 1@91nmM M @i U WA2560. . 1Al
o o g CVR_ |
17. 510 ldusniniionnmMama i auiiu I w2560, ..o, 1/l
1 o o g a ¥
18. uvasRuulumsmauhauiiy [ awed ... L — %

112



113

oy
n3fig
f A oy y i - E s M & A
I.I.‘Hﬂ\‘]NufJ (ﬁﬂﬂvlﬂ VIHIUNU AanNIlY (%) PITEAULAN HUAINOD
' o v
UINNI 1 49) (1) (AU+AdN) (UIN) (un)

L] andiog

e idn

"I nqunbasng

P
L AannIMMISINeEAS

_lsna.

[ 8uq

v ¥ A a B
19. Lmaamﬂ“ﬁumiwaﬂﬂmuumu

s v '3
SL1ieT A — NP A9 € - - 25 G S — S N W———



a 3 a d : o/
fnouUn 2 ﬂunu-wnmammumswaﬂﬂmuumu

1. LI.‘SNWULL?I%?]"I%"NLL'NQ'Iu

114

nanssy

w M
usaaulupiaSou

H3ITHI

SruouTunldieu

ouwlsalh

CCRGRLAN

(LINAU/AY)

o o 49 %o
inouiunleihau

(/34D

CYRGRLAY

(UINAAU/AU)

laile

o w o A
MAIAITWY

aauaanaly

AALAITEADN

d 4 a
INVINUAWDAHDA

yudaa v

2. mdaglgn

710019

U (UMA)

@ 7| B e
Wugihauihuu

foini]

f|uduvizd

s

ASANMTAULA ARG

-

WY

o o w -
AN 15ANY

Tala'lua

3. mMIfana

s

velilas

aldaoluntg

a4

A1 101

e | dige

g ¢ ¥ @
inuHal Ay

d o a
NIUDIVIG

L
o

unzae

BREEERT

L aum

L amnsginisinyas
[ WedAunals

[18uq - U —

C wathdwiag

o Tsaaw U aum
T annIninIsineas
1 viedpunana

(] U (S2Y) oo




A o A A A o faq U a ¢ 3w
4. MAsneai ATesile 1wi0atns uazguniainldlumskantduminiu

115

71UN13

4
TIN1HD/

LATRTRGTRL)

19mdn

(fauAl)

AR

1%143n

§i))

.

Al

159508/

Fwm)

FIAVI/HUY

(LUN)

Tsafuduriniu

sotlaew (ml¥lu

¢ ¥ oo
arauu i)

o o Ag ¥
sodnTououAm 19
£

Tuauihawiniu)

sounsnwas iyl

¢ 3w
Auhauyu)

solo@ 14 uam

s 8 o
1)

s ¥ uau

¢ ¥ w
1)

3 ;
GECRO I

A3 DINUATIAL

10U

1o

A31A

nan

VU

aaona

o 4
N33 InsAana

o

Auduina

=
f4de

a o
manunadu

=)
e

o o
Hadatau

1 s VA @ 1 [ ' (= = =] < @
HuuLva: ﬂ‘imwﬂmwuammum (i:uHNUUQWﬂﬂLﬂﬂuﬁiﬂﬁﬂﬂ) LAS NV AITUNIT

v da oo '
NINYTUUUIU

2 4 2 v ' 3 o ° = 3
weauoymslFnumaizelaihusuautumls




a s 3 o A El
5. Nﬂﬂﬁﬁﬂ1ﬂﬂu1ﬂuﬂlﬂﬂﬁiﬂ‘i‘U'lU1L!‘]J 2560

116

aNeg

=h.

SundeuAl

HaKaa (Nn.)

311978 (UI/NA.)




117

n:i a o c.'i (Y 9 T a ] ]
aoud 3 AnvAaiMnefuM s Tnlasimssruuauasmayasudadlvey adlng

d : L7
1hauiu)

o 1 o d a : ' [ = =
My Adunpaliduaiomue / adlurealiazuuumuszduanufatiuvounyning

o -
AYILIU 5 = AUAIIINTIYA
=
AZIUY 4 = IHURIBIIN
@ 9
AziuY 3 = 1wuainunang

4 ¥y 9
AZLILHY 2 = IHURAIOUBDY

1
=

4 9 g
AZUUY 1 = IMUAIWUDENTR

a
VoAU

Y a =]
JTAUAINUAALINU

4 3 2

HANMISAUUUIN

= Y a 9/ 1 = aoa
1. fﬂﬂi*\'illﬂ’lﬂﬂ‘ﬂ‘iﬂﬁlﬂ'}:lﬂ'iﬂ'iblﬂBUN‘uﬂizﬂ‘l’lﬁﬂ']‘wuﬂz

aa

Uszvidasnlssunm

= 1 =) o ] Vv ' = a  a
2. UManen Bﬂmﬂiuiﬂﬂ‘uﬂﬂﬂ']ﬂﬁﬁﬂ ’lllﬂ puNNUsEANTN W

3. s gamania luFsanM s A uINEAsSNTLAL

¥ LR, =t a a
Ausznoumsmimenau ldetieilssansnm

4. INHATNTNOIUIIADTBIAUMIVANITIVUNTHAAN NN

&
VU

° \ ° ] o N ]
5. mymniﬁmuwﬂmaw’ﬁumi VI HUYUHARAANWHINYU

a a v A - 9 A o
6. INHATNIAIITONAATUMNTAMN N IATUAUYUNA

a a ¢ ¥ oo v
7. ﬂ’]u’lﬁﬂlﬂnma“ﬂﬂﬂ"auu]uuqﬂ

= =< o a a =) o =
8. NﬂﬁUﬂﬁﬁﬂﬂi‘]ﬁfuu’liﬁﬁﬂiiﬂi]WEILWfNGLHﬂ'Iiﬂ'ILHNQ'Iu

~ e

9. UMIMHUUANIATFIUNIIHAA

= 9y d.d‘ o d.’l.’ c‘
10.3m5 1na Tu Tagnmuizaununun

11.8nenssuasusw ldnazimonTuansaaia

Yo A

12.gvamsuasnianumunsa

msduivnuvedanmsulas

13. flﬂ'li'JNLLN‘LJﬂTiﬂ?I']ﬂ‘S'?hﬁutﬂﬁﬂiﬂi/ﬁﬂﬂiﬂi’/

oa = 3| @ o
mlszneums (riiaASnamanmaud) -amadudni




118

W a =1
F9A sEAUANUAALTY

5 4 3 2 1

14, imsnamumsnan i deandsanuanudonIsves

AR

15.ﬁmnmmumiﬁ'ﬂﬂ1ﬂﬁﬂmswﬁﬂ

=1 1 ~
16.1M5NWHUMIOeNaAmNA lu 1ag

= o/ A Y o Y A g
17.'Hﬂﬁ'JNLLN‘L!ﬂ']?Wﬂlunﬂ‘HﬂiﬂﬁlWﬂjﬂﬂWWU"mLﬂu

Vo

samsuadldluoman

q
Al

18. IMsdszauauiurulsuninuTeuie 1 arse

o A 3 ~ v
autiuau ldaunnunng1a

19.5msminuguanamumsd wHuNuveunEATNI Iuilas

A ] a wa A o 9/
e lvimsUfiRamuumainmuali

¥ INMINITAINIY

o o g 1
20. ﬁﬂ]ﬁﬂ1ﬁuﬂi’lﬂ’]iﬂ“ﬁﬂﬁ?ﬂﬂﬁ']

¥ 1
21. 115 MUUATINVUM

A o WLV
22 3J‘5'33JNaﬂﬂﬂﬂiﬁﬂ'ﬂﬂﬂﬁﬂlﬂlﬂﬂ‘ﬁu

23, ﬁﬂfﬂﬂlﬂyﬂ‘iﬂﬂﬂﬁ]ﬂﬁﬂﬂﬁulﬂﬂﬂ‘iﬂiﬂﬁlﬂ‘ﬂﬂi

- A o Y B A @
24. Tmsaum s lvunmuas laeldsinmun omas

25. IN3aAI90n

a v
AdDUN 4 ﬂﬁymamwmﬂuauus

4.1 Tymdumsnan

8= =

W DSy vwmvowrs: - 5 s OO
— e o

15T R ————— N U T e

1 ] g

e e

ERRC T VL, C P ATE S S UABMHARARA s

u Y mF o
LT U [Tauq (321))



119

v = o 9} -
ﬁ]ﬂ!ﬁu@lluxlﬂﬂ'ﬁlﬂﬂﬂﬂgﬂ']ﬂ'll!ﬂ'liﬂﬁﬂ

R > o BT TR o T,

r ' Ay T o ]

O unaafudpld... ..ot Thi2 35 70 STT, N, S —
1 g o — 1

Dmsin .. i = TR 1.1 Vi S O N S

JAoyatinIdg ittt NG e £ A N e

3 P o ¥
iJE)mummzmmﬂuﬂﬂm1muﬂﬁﬂmﬂ

vovougui IanuswilelumsIddoya



120

w ¢
IUTUMEU

9/ r'd
ATUATHOL e
o ¥ y L) T
UL (MHFUINEATHIN LT NTA5INITI)

d; a a =3 I : Qs 1 a ]
(503 Uszansmmmsnanthdminiuveunyasnsiulasimsszuvaaadununsuladlvel

o 3 (v s s v d
YDUNYATNI IUSUNBUWTS NN F91 10520 IUATVUS
Yo s v v v
4398 119eINdBY N
¢l YA ¢ a - P
o1 1sdmEnuudn fyiumans 19158 ALgAN FIsTUNUNIA

d v ¢ o o«
91%153ﬂ1ﬁﬂ9]‘i']ﬂ 393110138 ﬂi.ﬂiyﬁy'l HUUIND

Y e

o A 9w 4 o & T & ¥ 9y
ATV DY Hﬁﬂﬂ‘l'HmBTH"Uﬂﬂ'lfﬂll1‘”Lﬂ‘}:lﬂﬁﬂﬁﬂulﬂ3LN@LﬂBﬂiﬂﬂUﬂﬂﬂ’lﬂ]nuullﬁ‘) 1‘”%

'
A

o #a : — Y ¥ ) A a oy
Fumuaivuaseaviing /adlures [ uihvonnunaoanisniomutoniivad iy
[ (] o Vv

¥OIIINAINUATH

¥o-ANAUNHAING

aoudl 1 amwin lmaunasughonazdnuveununIng

1. el [ Tane v
= o ] 3 = ~
A R, i afuswauay 6 @euau lufmilu 1)

3. SEAUMIANYI

ulAdnmn lszoudnuii 4
“lszoudnuili 6 T isoufnuinoudy
—aiseudnuiaoudateal. CleylSainha.

L ifSyanes L gennifSaands (5zy)



10.
11

12,

13.

14.

16.

1

UIUANY

121

LV |
ATUATITOU oo, au

o =) i o ¢ ¥ oo
mmuﬁuwﬂﬁmmuﬂmumuu ......................... AU

4 =
dszaumsal lumsnautau Y o il

2 &
CEMPLIRTURIE TEPL v ssoniassisssssasisssisin

s ¥ o

¥ - ' ; ' '
wuntdanthaminiy L Usanuod o 5 T 15

210U Y e Y Swuduihdy fu

A3

A A
ANTWNUN

=
L namyu

4 % 4
Rt Ll s

(] BU (521 e

msitfumndnngu [ iy L

4 a
Wuansn

il

=

J w d 1 td
[] NQUDBUNINY L avATUNISINEAT

4 L4 ¢ ¥ o .
) agquannsaiggnihdminiu. [ 8ua (524 e

3 o =

o & = o o :‘ o =
T1UIUATINITUNTOUSH NALINVUIANIINY . A5

v
$11UATIN

a 1wy LY

[ ¥
AAADALLIHUINAATTUNITIAHAT oooserioeerei n33A

° L4 g ] =1
S lennmsmaauthauniniu Y 2560, e VA

o o Eul @
s lduanivilonnnismiaauthawiaiu 3 we2s60.. .. UINA

1T a

AN UNU

e

=1
A3t

o A\ & @ 4 ¥
Tunisviraauithauidy 0auoe ... % '—f‘l' .................. %

" a ¥
unaaug (moula

¥

1 Y
11NN 1 UD)

o = dy ] =) ¥ ==,IJ A
VUHIUNU ABNILY (%) PI1ITAULAD UUMUNOD

(1) (@u+ADN) (UN) (VM)

[T qnanitieq

] (7]
[ WoA/auiin

[ nquinwaang

s
L AMnsamMsineAs

50

[3uq

v YA a ¢ ¥ o
18. meumcl“l’ﬂuﬂﬁﬂﬁﬂ'ﬂmnmnu .....................................................................................

o ¥ g
M3 19



a Vv a d o w
ADUN 2 manu-waﬂammum‘swnmﬂmuumu

1. LLiN']uLLﬁ$ﬂ"I%JNlL'N\ﬂN

122

w ¥
usaamluaiisou 139U
a o « =9 3o @ vy ° o 43 Y w VY
AINT5U S unleiau BAT1A1914 S unlEhau GERGALAT
(/154 (WnAu/au) (u/lsAh (W Tu/mu)
Tadjo
e o o A
Ay
aaudasnialy
AALAIYDABN
d A a
HUREIHANAR
vudad e
L s
2. ardagign
310N13 UM (LA
o o d ¥ o .
wuglautiniu
fload
fodunid
A o o o A
msnlMiauuaadng
A o o -
Al I ANy
TaTa'lud
3. NIIADINA
oy o 1 ' " -1 o
I3 ol lns arle01e1u 5101 5191 | uwathay
. : Yo e
mavuds | gege | mge | dniunduds
V1
S— = =
Chidlunzane T Tsaaw [ aum
| annIsinsinueas
1 WemAunad
LA TN CELT) D
[ wardusag 1 Tssw Ol aum
= %
1 annIin1singas
| vieMAunaa
T NCE T) N—




A 9 A A A w ot = ¢ 3 o
4. AAINDAITN INTDIUD IATOIINT HﬂgﬁQﬂﬂimﬂqﬁuﬂ']iwaﬂﬂ'lﬁuu'lﬂu

123

310013 CRITRLY I 15uda AN i SINV/MUW
wi'wm) | odewdh) | 14148 13950V (UM)
h Fwm)
Tsufuhdminiu

sotaew (19l

¢ 3 o
aulianuu)

o 4 A
sodnsEUUA (0
1 uauthaw

Y
HIWU)

& Aq 3
FOUNTAABS (N 19

Ed

Tuaauihduuinaiu)

so'ln (A4 uau

1hduiniu)

sodu (A8 uaau

¢ b w
raudniv)

4 ¥
IAIOIFUUN

A ' =
IATOINUTITIAN

10U

G

319

a2

UINU

TRy

o 4
nis InsRanel

falie

o o
wanunalau

=
1A

ar o
Tada1dy

1 S Y o ' ' ' ' | ] =] =1 o
HUuva: NIo IMIgUOATIA U (‘i:‘lg‘l’ilﬂﬂ?'lﬂﬂ!ﬂﬂﬂﬁiﬂﬂﬂﬂ) LAz N[aUaITuNg

o da A [
NINYTUUUIUIN

2 A & v ' 3 o o = 3
Wedauegms lFnumaze laiusiautuels




124

a ¢ ¥ o oa =
ﬂaWaﬂﬂ’]ﬂuu']uuWlﬂyﬂ5ﬂ5m1U1u1J 2560

aNeel Ln
Lo .
=h.

'S'ufxﬁauﬁl HaWAn (nN.) 311918 (UIN/NAN.)

> v
noun 3 Jaymazveranonus

3.1 dymimumswan

I NN A isisssssssssismtmnsion IICERSITREC AP o A
IETL T N A I F- VA K K LTy SO
—# e

1RO ey: . — T ... oot sma st sssssssssssaos
TS AAAGNY e LS HNUHAHARN. e
CIRDIMT e CTOU (B2



125

Y
3.2 “]jﬂlu‘l’i’lﬂ'luﬂ"liﬂfﬂﬂ

G IO LT T
T UM AR e IR R Y T
T SRS A o IR T LTI VT K
[T 4o3a019815 oo TN CE ) W,

kY = o v
ﬁlﬂlﬂ‘u@LLN:LﬂUT)ﬂUﬁﬂJﬁWﬂWHﬂ’IS@Ifﬂﬂ

=q ¥ 1 g ¥y
youpunmn lvaNuIwle luns lideya



L = Yo w % - = o ! Y o Y v %
nasiluenansianulidmiumsldnuions@nwwintu leuaslviluldussleviaunis

linsdilag Medu Snvieudilvidauaiient uassesdndeiadivesenansynasaninisunluly



127

“ sazivalulafmnnuny
gordumalulafnzvssundwdmumrsanseds
nuuEnesnyy (RIANTES MM sodio

# m otwroe/ 300

dor  wemumyansifiSmgrmaededleify
Seu  smemsarond o gaveg Ssand

Fnnsermdou udt Ifingndogamtigeiiada axrtruasmared malematiled
Bty asemaluladnmnwer sofunalidsBwsescunds&nornosmaniets Trmmnsaiedn
] z!m’ﬁmmmm&&ma&mmmm%mwmmmmﬁw mdl
Anvnemsnsdraenesnnalos Svimbssra ATt - W‘s@sﬁwﬂm&duﬁﬂﬁ%&n&m
Mmuﬁﬁ:‘u

&WMMM“WW‘;W&% nuued da oo raamenTomy wgses
Twud Sefnncatnenmdanm mmmwmmnﬂmw&

Q«W*Qsimm’i%mwm i’nm%

F

Geamanyrend paoun dewndiv)
samﬁ M'ﬁm
anuSramniilainten

Insived o nooet Gtod IsEnT. o lonbe aon



nasinalulafmsrs
serfumelulsfwissesndudmommmsmnesly
PULEPBINGS LIMATNTSUL NI eodie

4 ss oot/

doe  vommeuermiifirngrrnefedeiiv
dou andvdd seuntnddy IndvmimmmseudiSuhduniiugiwg i

faenmmedes foute dnnvmdnganutegrmufithdin smvilranensmand medveluad
nrwiniy noeneluleEmstowns satumsiilsdmsessuniudaummsstamek Smmahsedoda
e doa"visdninwersdmidniveunenrhilasnisssuududinmem wadvg) nrd
Arwnnwsmdunewemenuios Svdmbeeufiid * Sdemiituesieddiinisieiislunnie
A miadaniadu

sﬁab&m{ﬁﬁxﬁﬂmﬁm&nﬁmﬁ rurSdedrndudoutufifgans
d by 5

fsdvanitslumitesuildmnmegeniie dveunuls

mmmi &wmmw
docisosladn ’

128



129

B ; r,
5 Lrd
-

SRH/  rammliladnzowm .
gorfuelulabwsrssindudmarmeansei
QULERBINYY (YRATANTEUS NRIMNT modleo

o wmerepreidrgrnniedioidy
Sou neSimy aused Lnemsduneuarmy SaimlTeraRidud

dnnimatou fudt deAmemdngamuiugedlada s imemamand mairmnhilsd
nrdnite emsnluladnsinues s funalulsBvsesamnindnamoamniete Senuussnssin
Vimiiwgg e Unslndnmmnsndednb i einemsnilulmermimurudaaSinensaussing nsd
Armeuneminsdrneverenmainy Sadruseniuditd = Sl wivdueekeldsdedeidiiumene
arumrmirdaniiiu

el sEmivime ik smuszmum i sustdedre@nainithgidygenasiods
etunfel

Judnandelusafmsnliemumpnreiin Emouols

voasransnidufie
¥4
(a3l as.nun rwnde)
Joters R InenTIum
mosuRmeaeiulainnsinwng
dumfumputens
ke gIng

Tnafvvi o elec? adod T, o lenod GEon



3] =
EITh 1 a¢

(YAAIAYA

1

J e = Yo o % - = Y ! ) Y v %
wnastluenasianulidmiunisidnuiensfingivindu ldeugralnhluliusslevdmunisa

linnsdllas nvdu SnviavhadlvidauUaaiion uazdesddsiadnvesenarsynasaninistluly



G156-out

Output from the program FRONTIER (Version 4.1c)

instruction file = G156-ins.txt

data file =

G156-dta.txt

Error Components Frontier (see B&C 1992)

The model is a production function

The dependent variable is logged

the ols estimates are :

coefficient standard-error  t-ratio

beta 0
beta 1
beta 2
beta 3
beta 4

0.24869359E+01 0.78374201E+00 0.31731564E+01
0.61904603E-01 0.17748973E+00 0.34877850E+00
0.43578809E+00 0.17538083E+00 0.24848103E+01
0.15996163E+00 0.96813164E-01 0.16522715E+01
0.54289292E+00 0.10196325E+00 0.53243982E+01

sigma-squared 0.27286959E+00

log likelihood
the estimates

beta 0
beta 1
beta 2
beta 3
beta 4

function = -0.41248283E+02
after the grid search were :

0.30801524E+01
0.61904603E-01

0.43578809E+00
0.15996163E+00
0.54289292E+00

sigma-squared 0.60083944E+00

gamma

0.92000000E+00

mu is restricted to be zero

eta is restricted to be zero

iteration =

0.30801524E+01 0.61904603E-01 0.43578809E+00 0.15996163E+00

0 funcevals= 20 Lllf =-0.37230196E+02

0.54289292E+00 0.60083944E+00 0.92000000E+00

gradient step
iteration =

0.30117501E+01 0.19882779E+00 0.42464369E+00 0.12510766E-01

5 func evals = 99 If = -0.34267771E+02

0.67172675E+00  0.60247042E+00 0.98959730E+00

iteration =

10 func evals = 169 LUf =-0.32298804E+02
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0.24406021E+01 0.19270576E+00 0.44357543E+00 0.48182952E-01
0.70248843E+00 0.50966223E+00 0.99948518E+00
iteration = 15 func evals = 220 lf =-0.27174181E+02

0.23160769E+01 0.26166767E+00 0.39644890E+00 0.10890223E+00
0.66529029E+00  0.62291769E+00 0.99999999E+00
iteration = 16 func evals = 231 Uf =-0.27174178E+02

0.23160767E+01 0.26166794E+00 0.39644867E+00 0.10890245E+00
0.66529015E+00  0.62291780E+00 0.99999999E+00

the final mle estimates are :
coefficient  standard-error t-ratio

beta 0 0.23160767E+01 0.13778663E+00 0.16809153E+02
beta 1 0.26166794E+00 0.10994047E+00 0.23800875E+01
beta 2 0.3964486TE+00 0.90763413E-01 0.43679348E+01
beta 3 0.10890245E+00 0.82470167E-01 0.13205072E+01
beta 4 0.66529015E+00 0.55298909E-01 0.12030801E+02
sigma-squared 0.62291780E+00 0.67529822E-01 0.92243365E+01
gamma 0.99999999E+00 0.57438089E-03 0.17410050E+04

mu is restricted to be zero
eta is restricted to be zero
log likelihood function = -0.27174181E+02

LR test of the one-sided error = 0.28148202E+02
with number of restrictions = 1
[note that this statistic has a mixed chi-square distribution]

number of iterations = 16

(maximum number of iterations set at: 100)
number of cross-sections = 57

number of time periods = 1

total number of observations = 57

thus there are: 0 obsns not in the panel

covariance matrix :

0.18985157E-01 -0.87482584E-02 0.61766431E-02 -0.75942918E-02
0.41755935E-02 -0.12345808E-02 -0.20602944E-04



-0.87482584E-02 0.12086907E-01 -0.96346608E-02 0.87745990E-02 -
0.54221418E-02 0.34028125E-02 0.28748374E-04

0.61766431E-02 -0.96346608E-02 0.82379971E-02 -0.70414108E-02
0.39779510E-02 -0.32280140E-02 -0.27256408E-04

-0.75942918E-02 0.87745990E-02 -0.70414108E-02 0.68013285E-02 -
0.42161439E-02 0.27526976E-02 0.17298302E-04

0.41755935E-02 -0.54221418E-02 0.39779510E-02 -0.42161439E-02
0.30579693E-02 -0.16091684E-02 -0.40732028E-05

-0.12345808E-02 0.34028125E-02 -0.32280140E-02 0.27526976E-02 -
0.16091684E-02 0.45602769E-02 -0.51437249E-05

-0.20602944E-04 0.28748374E-04 -0.27256408E-04 0.17298302E-04 -
0.40732028E-05 -0.51437249E-05 0.32991341E-06

technical efficiency estimates :

firm eff.-est.
1 0.81018927E+00
2 0.47718231E+00
3 0.85291220E+00
4 0.51976944E+00
5 0.83138866E+00
6 0.27370336E+00
7 0.35966380E+00
8 0.97993976E+00
9 0.82012006E+00
10 0.62291924E+00
11 0.46923639E+00
12 0.18392016E+00
13 0.31520618E+00
14 0.84993767E+00
15 0.84993767E+00
16 0.99893273E+00
17 0.28940234E+00
18 0.30672304E+00
19 0.28569178E+00
20 0.57610977E+00
21 0.45484068E+00
22 0.95209054E+00
23 0.82553609E+00
24 0.75986526E+00
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57

mean efficiency =

0.15408259E+00
0.20804051E+00
0.53700932E+00
0.77069037E+00
0.73165256E+00
0.49735629E+00
0.23307840E+00
0.68097731E+00
0.64710884E+00
0.43193218E+00
0.93423137E+00
0.48143613E+00
0.98505148E+00
0.39444907E+00
0.65188832E+00
0.73363196E+00
0.54007523E+00
0.97538341E+00
0.80413933E+00
0.68276177E+00
0.85983969E+00
0.83031145E+00
0.52053038E+00
0.63628T80E+00
0.47037251E+00
0.96346469E+00
0.12435922E+00
0.97876221E+00
0.23671356E+00
0.74374916E+00
0.99063838E+00
0.98245135E+00
0.99732421E+00

0.63289473E+00
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technical efficiency estimates :

firm
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eff.-est.

0.81018927E+00
0.47718231E+00
0.85291220E+00
0.51976944E+00
0.83138866E+00
0.27370336E+00
0.35966380E+00
0.97993976E+00
0.82012006E+00
0.62291924E+00
0.46923639E+00
0.18392016E+00
0.31520618E+00
0.84993767E+00
0.84993767E+00

0.99893273E+00

0.28940234E+00
0.30672304E+00
0.28569178E+00
0.57610977E+00
0.45484068E+00
0.95209054E+00
0.82553609E+00
0.75986526E+00
0.15408259E+00
0.20804051E+00
0.53700932E+00
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30 0.49735629E+00
31 0.23307840E+00
32 0.68097731E+00
33 0.64710884E+00
34 0.43193218E+00
35 0.93423137E+00
36 0.48143613E+00
37 0.98505148E+00
38 0.39444907E+00
39 0.65188832E+00
40 0.73363196E+00
41 0.54007523E+00
42 0.97538341E+00
a3 0.80413933E+00
a4 0.68276177E+00
a5 0.85983969E+00
46 0.83031145E+00
a7 0.52053038E+00
48 0.63628780E+0Q0
49 0.47037251E+00
50 0.96346469E+00
51 0.12435922E+00
52 0.97876221E+00
53 0.23671356E+00
54 0.74374916E+00
55 0.99063838E+00
56 0.98245135E+00
57 0.99732421E+00

mean efficiency = 0.63289473E+00
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G237-out

Output from the program FRONTIER (Version 4.1c)

instruction file = G237-ins.txt

data file =

G237-dta.txt

Error Components Frontier (see B&C 1992)

The model is a production function

The dependent variable is logged

the ols estimates are :

beta 0
beta 1
beta 2
beta 3
beta 4

coefficient = standard-error t-ratio

0.40068766E+01 0.71718938E+00 0.55869157E+01
0.19318613E+00 0.19450891E+00 0.99319939E+00
0.15351757E+00 0.15606637E+00 0.98366853E+00
0.38376892E+00 0.10099280E+00 0.37999632E+01
0.23344176E+00 0.10359789E+00 0.22533447E+01

sigma-squared 0.29203601E+00

log likelihood function = -0.48015675E+02

the estimates after the grid search were :

beta 0
beta 1
beta 2
beta 3
beta 4

0.45418969E+01
0.19318613E+00
0.15351757E+00
0.38376892E+00
0.23344176E+00

sigma-squared 0.55510527E+00

gamma

0.81000000E+00

mu is restricted to be zero

eta is restricted to be zero
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iteration = 0 funcevals= 20 Uf =-0.46780760E+02
0.45418969E+01 0.19318613E+00 0.15351757E+00 0.38376892E+00
0.23344176E+00  0.55510527E+00 0.81000000E+00
gradient step
iteration = 5 funcevals= 48 lf =-0.46242252E+02
0.44897055E+01 0.63293080E-01 0.19979348E+00 0.32370918E+00
0.33285003E+00  0.62753293E+00 0.90043977E+00
iteration = 10 func evals = 127 (lf = -0.42948339E+02
0.42234444E+01-0.12668662E+00 0.43764274E+00 0.20854871E+00
0.38930574E+00  0.89568801E+00 0.99999999E+00
iteration = 11 funcevals= 141 Uf =-0.42948338E+02
0.42234444E+01-0.12668662E+00 0.43764274E+00 0.20854871E+00
0.38930574E+00  0.89568801E+00 0.99999999E+00

the final mle estimates are :

coefficient ~ standard-error t-ratio

beta 0 0.42234444E+01 0.63535921E+00 0.66473332E+01
beta 1 -0.12668662E+00 0.18720699E+00 -0.67671951E+00
beta 2 0.43764274E+00 0.17863966E+00 0.24498632E+01
beta 3 0.20854871E+00 0.97895736E-01 0.21303146E+01
beta 4 0.38930574E+00 0.10448791E+00 0.37258448E+01
sigma-squared 0.89568801E+00 0.15461020E+00 0.57932014E+01
gamma 0.99999999E+00 0.72479852E-01 0.13796938E+02

mu is restricted to be zero

eta is restricted to be zero
log likelihood function = -0.42948339E+02

LR test of the one-sided error = 0.10134673E+02
with number of restrictions = 1

[note that this statistic has a mixed chi-square distribution]

number of iterations = 11



139

(maximum number of iterations set at : 100)
number of cross-sections = 63

number of time periods = 1

total number of observations = 63

thus there are: 0 obsns not in the panel

covariance matrix :

0.40368133E+00 0.73768953E-01 -0.76289369E-01 -0.10985152E-01 -
0.12039122E-01 0.79523041E-02 0.22016361E-02

0.73768953E-01 0.35046457E-01 -0.22754780E-01 0.18847544E-02 -
0.77747652E-02 -0.24523832E-02 -0.10605763E-02

-0.76289369E-01 -0.22754780E-01 0.31912130E-01 -0.61095347E-02 -
0.98593709E-03 0.53112940E-02 0.41482201E-02

-0.10985152E-01 0.18847544E-02 -0.61095347E-02 0.95835752E-02 -
0.41486500E-02 -0.53752786E-02 -0.37979585E-02

-0.12039122E-01 -0.77747652E;02 -0.98593709E-03 -0.41486500E-02
0.10917724E-01 0.17683298E-02 0.88646701E-03

0.79523041E-02 -0.24523832E-02 0.53112940E-02 -0.53752786E-02
0.17683298E-02 0.23904313E-01 0.76141231E-02

0.22016361E-02 -0.10605763E-02 0.41482201E-02 -0.37979585E-02
0.88646701E-03 0.76141231E-02 0.52533289E-02

technical efficiency estimates :
firm eff.-est.

1 0.54366649E+00
0.32974570E+00
0.99855230E+00
0.91217269E+00
0.94628942E+00
0.38416884E+00
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

0.39656912E+00

0.74009210E+00
0.46923993E+00
0.70682807E+00
0.42577060E+00
0.77948208E+00
0.28517356E+00
0.71095039E-01

0.85637339E+00
0.52352745E+00
0.14414959E+00
0.40684601E+00
0.26022259E+00
0.49386096E+00
0.34122326E+00
0.59234868E+00
0.67023238E+00
0.38859350E+00
0.70510465E+00
0.25941013E+00
0.68492840E-01

0.41467850E+00
0.54819517E+00
0.42792308E+00
0.35553812E+00
0.39534682E+00
0.54575048E+00
0.95126413E+00
0.20189819E+00
0.92533959E+00
0.76205102E+00
0.61988393E+00
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39
40
a1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

mean efficiency =

0.51082654E+00
0.51757617E+00
0.41889827E+00
0.98796907E+00
0.52527629E+00
0.48856004E+00
0.37557816E+00
0.33781972E+00
0.42310451E+00
0.43476774E+00
0.41245308E+00
0.98164227E+00
0.62678144E+00
0.55718478E+00
0.52227391E+00
0.82143371E+00
0.29845091E+00
0.38855997E+00
0.28573027E+00
0.17895215E+00
0.61169542E+00
0.19042038E+00
0.79956181E+00
0.60025960E+00
0.78067417E+00

0.52259604E+00
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technical efficiency estimates :

firm

O 00 N O RN e

N RN RN N N RN D NN N PP P 2 P s e e e
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0.54366649E+00

0.32974570E+00

0.99855230E+00
0.91217269E+00

0.94628942E+00
0.38416884E+00
0.39656912E+00
0.74009210E+00
0.46923993E+00
0.70682807E+00
0.42577060E+00
0.77948208E+00
0.28517356E+00
0.71095039E-01

0.85637339E+00
0.52352745E+00
0.14414959E+00
0.40684601E+00
0.26022259E+00
0.49386096E+00
0.34122326E+00
0.59234868E+00
0.67023238E+00
0.38859350E+00
0.70510465E+00
0.25941013E+400
0.68492840E-01
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30
31
32
33
34
35
36
37
38
39
40
a1
42
43
44
a5
a6
a7
a8
49
50
51
52
53
54
55
56
57
58
59
60
61

0.42792308E+00
0.35553812E+00
0.39534682E+00
0.54575048E+00
0.95126413E+00
0.20189819E+00
0.92533959E+00
0.76205102E+00
0.61988393E+00
0.51082654E+00
0.51757617E+00
0.41889827E+00
0.98796907E+00
0.52527629E+00
0.48856004E+00
0.37557816E+00
0.33781972E+00
0.42310451E+00
0.43476774E+00
0.41245308E+00
0.98164227E+00
0.62678144E+00
0.55718478E+Q0
0.52227391E+00
0.82143371E+00
0.29845091E+00
0.38855997E+00
0.28573027E+00
0.17895215E+00
0.61169542E+00
0.19042038E+00
0.79956181E+00
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62 0.60025960E+00 ma‘qrg_l,gm faoum
63 0.78067417E+00 gAY Funsuesa

mean efficiency = 0.52259604E+00
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Statistics
ioc
N Valid 3
Missing 0
Mean .8444
ioc
Cumulative
Frequency Percent Valid Percent Percent
Valid 0.766666666666667 2 66.7 66.7 66.7
1 1 38.8 333 100.0}
Total 3 100.0 100.0
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Reliability

*xxkxx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
N of Cases =  30.0 N of Items = 25

Alpha = .8996
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Like other developing countries, palm oil production in
Thailand has been increasingly promoted as a major crop for
rural livelihoods'?. During the past decades, oil palm
cultivations in the country has tripled™ The oil palm is crudial
to Thailand's economy and & ranked as the third largest
producer of palm oil in the world out of 42 oil palm countries,
induding Indonesia and Malaysia®. The current management
of oil palms in Thailand does not consider efficiency and
productivity but focuses on volume, even though the
efficiency and productivity of the oil palm sector are important
for Thailand-as 3 main manufacturer and exporter of palm
o, In addition, oil palm countries have faced high
production costs and low productivity, as well as a lack of
efficient management and policy®.

To help oil palm farmers at the policy level, the Thai
government set up a road-map for development according to
the 2015-2026 oil palm and palm oil strategy by setting goals
for increasing ofl palm products torespond to the demands of
domestic consumption, akemative energy and export
requirements that comprises three main elements: (1) The
expansion of plantation areas, {2) An increase in products to
increase the products per rais and (3) An increase in the oil
percentage from oil palm fruits™. Moreover, to enhance the
effectiveness of small farmers, in 2015, the Ministry of
Agriculture and Cooperatives launched a Large Agricultural
Plot Scheme (LAPS) policy, allowing small farmers to
corsolidate and combine production areas into one large
plot. Oil palm plantations in the LAPS were emphasized by
{1) Reducing production costs by encouraging farmers to use
organic and chemical fertilizers based on sod analysis and
production factor purchasing, (2) Improving the quality of
products by certifying their quality according to standards
including selecting good varieties, (3) Increasing yields by
using good vaneties or appropriate and suitable fertilzers.
Under the LAPS, a3 government officer provides and shares
supply-demand information among member farmers. This
scheme is intended to enhance the effectiveness of the
extension programme and the TE of smallholder oil palm
productions.

Two years after the government launched the LAPS, no
study has been performed on the oil palm production
efficiency of farmers participating in this scheme. Effidency is
an important factor for productivity growth, especially in
developing agricultural economics™ . Technical efficency
{TE} indicates the ability of a farmer to produce a maximum
output given a set of inputs and technology™, that i, a
producer's ability to obtain the highest possible output from

agiven quantity of inputs*4*%. To enhance oil palm production
efficiency, TE inceases the ability of farmers to measure
methods of increasing their production by employing fewer
necessary resources. TE analysis is also useful for measuring
the production efficency of different methods oil palm
production. Hasnah et ("% studied the performance of small
holders in a Nudleus Estate and Smallholder scheme of oil
palm production in West Sumatra by measuring their TE
Alwarritzi et a{” analyzed TE among oil paim smallholder
farmers in Indonesia. Regarding the study of TE in Thailand,
Krasaerchat'® measured the operation results of oil palm
plantations by using anon-parametric method and analyss
of efficiency on utilizing production factors of oil palm
production in Surat Thani province, Juntawong'.
Nevertheless, gaps in the literature remain regarding the
investigation of the TE of oil palm productions under
govemnment schemes.

At the country level, oil palms under LAPS reached
113,779.79 rai, with 8,725 member farmers. The oil palms in
Prachuap Khiri Khan Province, in Southern Thailand, represent
one targeted area for the LAPS. In this province, ofl palms are
phlanted in vast areas because of the appropriateness of the
soil condition, especiallyin Bang Saphan Noi district where the
largest areas of oil palm plantations are located™ and cover
50,492 rai, that is, 42.94% of all oil palm plantation areas in the
province”’. Additionally, oil palms are economic plants for a
new altemative source of energy. in summary, oil palm
plantations are grown among smallscale farms  and
represent a major livelihood and source of food security for
rural households in Bang Saphan Noi district. However, the
average production in this area s relatively low (ie., 2.13 tper
13i) compared with the average yields of Thailand (e, 3221)
and the govermment has implemented a policy to increase
yields to 3.50 tby 2026. As a result, this province was selected
as one of the oil palm plantation areas under LAPS.

At the time of this study, there are 57-member farmers
with a total plantation area of 1,158 i under the LAPS in
Prachuap Khiri Khan Province. The proportion of farmers
participating in the LAPS & small, representing only at
208% of the total palm oil farmers in the province®
Consequently, this research aimed to conduct a comparative
study between member and non-member farmers of the
LAPS. Interestingly, less consideration was allocated to
investigating the TE of the oil palm production of farmers
under the LAPS in Prachuap Khiri Khan Province, Thailand.
Due to the small number of oil palm farmers participating in
the LAPS, this study aimed to estimate the TE of 2 groups
LAPS members and non-LAPS members. This studyaims to
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coatribute to the ongeing oil palm LAPS with regards to
improving resource use efficiency. In addition, this study
investigated those determinants that affect technical
inefficiency in oil palm production to formulate a proper policy
that can increase oil palm production efficency. The results
and recommendations gained from this study are beneficial
for pertinent organizations and agendes to improve the
efficiency of oil palm production for farmars.

Thestudy area: Bang Saphan Noi district, in the southem pant
of Prachuap Khiri Khan Province, Thailand, was selected as the
study area. Oi palm farmess in this province, are mastly
smallsized farmers, with plantation areas less than 20 rais. In
2016, this area was selected to participate in the LAFS, This
district is famous for being the first oil palm plantation
complex in Thailand using technology in the production
process of biodiesel and clefin oil production for domestic
consumption™. The ofl palm is important for the livelihood of
smallsized farmers in this area. Improving production
efficiency improves their livelihood.

Population and sample skre: The population of this study was
57 oil palm farmers who are members in the LAPS? and
63 non-LAPS members infive sub-districts of Bang Saphan Noi
district, Prachuap Khiri Khan Province.

Data collection: Primary data were collected from
January-June, 2017. Structured questionnaires were
administered and oral interviews were onducted with
sefected oil palm farmers. The purpasive sample technique
was applied for mndom sampling The gquestionnaire
comprised three pars. The first pant consisted of the
characteristics of member oil palm fammer sunder the
LAPS and non-member farmers. The second part addressed
the costs and retums on ail palm production. The third part
presents the comments from the participants in the LAPS.

Data analysis: A descriptive statistical analysis was employed
to describe the socioeconomic characteristics of oil palm
farmers, namely, frequency, mean and percentage A
chi-square was applied to compare characteristics between
LAPS member and non-LAPS member farmers. An estimate
of TE by using a Cobb-Douglas production function, which
provides an adequate representation of production
technolegy, is also used in this research. This function is widely
wsed in the anabysis of agricuhural effidency in developing
and developed countries’™®, Ths ressarch uses the

Cobb-Douglas form of the stochastic frontier production
model with a log-log functional formand the estimation of the
specific model is givenin Eg. 1 as follows:

Y =b Y b i B T HV-U) n

'

Yield {t/raf}

Farm size (rai)

Number of oil palms {iree/rai}

Fertilizer (t/ral}

Number of Household kbourers (hour}

Sample of LAPS member farmers 123,57
Sample of non-LAPS member farmers 1,23, 63
Random errors caused by uncontroliable factors
Randomness ineffidency

Coefficents to be estimated

L 3 oo e

{1 S | S | [ | O 1R |

= =i

Determinants of ofl palm TE w as estimated by using the
Tobit regression model Tobit analysis accounts for the
censoring and allows the estimation of the impact of
independent variables on the uncensored variable™. Tobit
regression coeffidents are presented as the following
equation®":

Y, = b it
Where:
KX, = Independent variable 1 to k
B+8,48, A = Unmecognized regression coefficient
E, = Random error

i 1,n

According to the literature, factors that mayinfluence the
TE of farmers by their age and level of edecation, use of hired
rather than family labourers, gender composition of family
{abour'®2, the utilization of extension services as investigated
by Brave-Ureta and Pinheiro™ and Hasnah eral'® and advice
from extension, gender composition of family labour and
education were investigated by Hasnah et al'8. These studies
have mainky focused on four of these factors: gender, the age
of household head, the edumtion of household head and
years of experience on ol palm plantations, which were
ncluded in€q. 2.

RESULTS AND DISCUSSION
socleeconomic characteristics of fammers: Table 1 shows

the comparison of mean differences between LAPS
members and nonlAPS members. The results revealed
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Table & Chamctenstics of oil palm farmers under the LAPS and non-LAPS member &
LAPS member (N = 57) Boer LAPS membet {n =63

Gomder
Ml i X9 36 371 D473 0492
Female pi:3 Lok Fal 419
£
<37 years 1 13 » 3
-4 years 1 1B 12 1240
41-30 years 7 123 12 190 45834 0ase
5160 years n a4 1 E-4
=B years il a19 i3] 118
Yuars of adwcation
Iyears Fi a3s £ £19
& years W (351 13 it
Fyears 4 10 3 <8 7792 mes
1lyeors g 158 5 73
T4 years 3 RE i 14
W years 4 78 1 12
Yaer of exporiencs in ol palm plantatioas
<10yean 7 13 & os J8sBE f3p-
I years 43 7BF a7 744
> M) yuars 3 aE 10 39
fand bolding sizs
<Mk 11 419 43 714
0-30 i 433 16 134 Mals [+5:31]
>3t 4 w0 z 32
0d pabm troe age
<1 yezes. E Hs & 95
16-10 yenrs 48 Be¥ 45 778 17084 ame
>Hiyoon F| a3 B iz
Humbor of od peim
<100 trees - - 3 73
100-500 trees B BaY 4% ey | 48559 608
=5 trees 18 133 5 143

at pal
Table  Descripttve statichies of the variatdes of techmical efficiency vareble

LAPS member Hon-LAPS member
Standard Swndand

Vartabies Unit Aean daviation Mergmnam Maimum e d [ M
Yield ton 1367 367363 100 AT 44 19.49 FEEET] 150 150,00
Farm stze raf prios k] ELL 15000 1937 1337 00 7500
Barmber of off palen tres 61.2% 5863 H00 D000 arllaa /1131 6000 20000
Fertitzer ton 108 188140 s Ess 142 158241 4080 633
Hoemehold labor Foosesr S0 54 &7.11 2000 83347 ik B1&878 6133 4E7200

statstically significant differences at the 001 level in five
aspects. Years of experience on oil palm plantations and of
palm tree age were statistically and significantly different at
the 0.05 level The majority of LAPS (78.9%) and non-LAPS
{74 6%)member farmers had 10-20 and 20 years of experience
on od palm plantations, respectively and the difference was
statistically significant at the 0.05 level. By contrast, gender,
age and education of household head had no statistically
significant difference.

The findings also exposed that the oil palm age range of
LAPS {B4.2%) and non-LAPS {77.8%) member farmerns was

10-20 years and the difference was statistically significant at
the 005 level Alwarsitzi ef af™ asserted that yield-peak
periods of oil palm were between 9-19 years and decreased
after 20years. By contrast, landhalding size and the number of
oil palms did not present a statistically significant difference.

in Table 2, the average yields of member farmers under
the LAPS were 33.67 t from January-june, 2017. The average
farm size was 23.54 rai and the average number of oil palms
was 623.26 trees. The amount of aggregated fertilizer was on
average 208 1, including chemical fertikzer, organic fertilizer
and dolomite. Additionally, 80854 h were required for labour
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Table % Maximusm Likelihood Estirates {MLE) of frontier production

LAPS memiser Mon-LAPS memiber

Varsabies Pararneters Coficimet tormbue Coefiicient tvalue
Froduction tunction
Constant ¢ 133 ELY Hid 0.42 g™
in (Farm sized (ral) 1 % 2z 013 048
in (nwmber of off palm] itreed 1 (35 437 [P 243
infFertiirar) gl 3 En L2 on L
In (Housshold babord (h) 4 173 1203 (k] 17
Yartance parameters
Sigra-sguared 1 (62 Q.31 089 119
Gamra ¥ B9 174100 0s9 9
Log-Hkelihood 2737 42g5™e
Sigrificant at {p-oLET), **Sigrtficant at (p=0.0%), *Significant st {p.cll vT}
input (i.e,, hired and household labourers) to operate oif paim ] 2
farms. The totsl study day was accumudated from total
activities, mamely, fertilizing, weeding, trimming leaves,
harvesting and transporting. -

Regarding non-membwer farmers, the average yields ware £ 1 1 i
19.49 t from January-lune, 2017, The average farm size was * A
1937 rai and the average number of oif pakms was
470.44 trees. The amount of aggregated chemical fertilizer
was 147 t On average, 709.89 h were required for labour 57 3
input {i.e, hired and household labourers) to operate oif palm
farms. The total study day was accumulated from total 4 I . ’ | '
activities, namely, fertiliing, weeding, trimming leaves, 82 G004 041080 06IDM DRI090
harvesting and transporting. Chandio er 3f¥ indicated that Tehwitalaficiefo mmgn 04
the maximum likelihood estimation (MLE) indicated that  rig 1. Disnibution of technical efficiency in ofl palm farmers

credit, famm size, fertilizer and household bibour significantly
influenced rice productivity in Sindh, Pakistan. Good
fertilization management was the key contributor to high
productivity and efficency in ofl palm plantations®®,

Maximum-Skelthood estimates of the cobbDouglas
production fendtion: Table 3 presents the MLEs of the
Cobb-Douglas stochastic frontier production model The
result revealed that, for LAPS members, the meffidents of
household |abourers, the number of oil palm trees and farm
size were at the 1, 5 and 10% levels of significance, with the
values of 066, 839 and 026, respactively. These results
indicated that the oil palm yiclds of LAPS members can be
explained by 668% of household labourers, 39%of the pumber
of oil palm trees and 26% of the farm size. Notably, the
coefficent of fertifizer was not significant with the value of
0.11, indicating that oil palm yields can be explained by
119 fertilizer only.

Similarly, for non-LAPS members, the coefficients of the
number of oil palm trees, household labourers and fertilizer
were at the 5 and 10% levels of significance, with the values of
0.44,0.39and 0.21, respectively, which indicated that the o

1 APS member

palm yields of pon-L APS members can be explained by 4% of
the number of ofl palm trees, 39% of household labourers and
21% of fertilizes. However, the coefficient of farm size was not
significant with a value of -0.13, indicating that ol paim yields
an be exphined by -13% of farm size only. The estimated
value of gamma [y} was 0.99, which demonstrated that 99%
af oil palm yields among farmers were due to the differences
in TE In addition, the estimate of o was 062, which was
significantly different from zero, indicating a good fit.

Technical efffdency: Figure 1 and 2 shows the distribution of
the TE results from the oil palm LAPS and non-LAPS members,
respectively. Estimates of TE among LAPS members varied
between 12 and 99%. The average TE level was 63% with 2
standard deviation of 0.26. This mean index signified that oil
palm farmers under the LAPS produced on average 63% of
the cutputs of best-practice farmers for the same leveks of
inputs used. Regarding nondlAPS member farmers, the
estimate of TE varied between 14 and 99%. The average TE
level was 52% with a standard deviation of 0.22. This mean
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Tabie 4 Factons affecting the technical efficiency of off paim farmers

LAPS member NonLAPS member
Variables Coeficent  Standardemor  pvalue {oeffidert  Stndardmvor  pombee
Tanstant i T LE)] T Tisr ipe
In gender e 073 LEh L 006 Q469
i age (y=ars) 000 {1004 pAI7 0006 (e il o
in education of household head 003 Ei]i27] Bane 0047 1] 0154
I year of experience i o pelm plartation iyesrs) o4 4007 pos* £008 LO06 0510
Passudo B 05685 RE3s
Log Hasihood 26269 119997
*Sprdicant at (p< 005, Sigrficent 3t (el 1)

b

L T T L T
4812 0LL40 D408 OG0B0 DRI

Fig. 2 Dswributionof technical effidency in oil palm non-LAPS
membes

index signified that non-LAPS oil palm farmers produced on
average only 52% of the outputs of best-practice farmers
for the same levels of inputs used The result indiated
that the majority of LAPS member farmers had greater TE at
08 (35.19%), whereas the majority of nonlAPS member
farmers had a TE between 0.41-06 (34.9%). Ao, the mean
TE of LAPS member farmers {063) was higher than that of
ron-LAPS member farmers (0.52). This phenomenon was
because oif palmLAPS member farmers applied chemicaland
organic fertilizer and dolomite for soil improvement, whereas
non-LAPS members applied anly chemécal fertilizer in theiroil
palm production because sail is a fundamental resource for
the growth of crops®. In addition, the utilization of crganic
wastes as béo fertilizer increased crop productivity®®.

Factors affecting technical sffidency: Table 4 displays the
results of the Tobit regression function for the TE of of palm
member sunder the LAPS and non-member farmers in Bang
Saphan Noi district, Prachuap Khiri Khan Province. The TE
scores were regressed against gender, the age of farmers, the
education of household heads and years of experience in od
palm plantations. The results of LAPS members showed that

years of experience inail palm plantations significantly refated
at the 5% level to the technical efficiency soores. By contrast,
gender, the age of farmers and the education of household
head were not significant. This finding went against the study
of Alwaritzi et al ', which asserted that the education level of
the farmers might improve oil palm productivity. However, the
result revealed that years of experience on oil palm plantation
affected TE. This phenomenon may be because farmers whe
participated in the LAPS gained experience from the training
that enhanced their knowledge of ail palm plantations and
they ako had an opportunity to share their indigenous
knowledge with government staff to discover the optimum
level of productivity. The majority of LAPS members (78.9%)
had 10-20 years of experience on oil palm plantations. This
result confirmed the statement of Harvey et al¥, that
experience may lead farmers to adopt more sustainable
practices and better management on their plantation.

The results of nondAPS members, by contrast,
demonstrated that the age of farmers significantly related at
the 109 level to the TE scores. Additionally, gender, education
of household heads and years of experience on oil palm
plantations were not significant because non-LAPS farmers
who were older were lkely to be able to plant oil palm
orchards more efficiently than those participating in the LAPS.
The majority of non-LAPS member farmers were 60 years old
and this had an #mpact on oil palm production efficency.
This finding corespond with the study of Alwarritzi e ",
who maintained that the age of farmers had a positive sign
with ineffidency and was signifiant at 5%. In addition,
younger farmers were ohserved to be more technically
efficient than older cnes because the character of younger
farmers was to be mare active in current agricultural activities
and willing to improve theirfarming knowledge, which was in
accordance with the finding of Cosdli and Battese,

The LAPS for oil palm plantations in Thailand aimed o
help small farmers reduce production costs, improve the
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quality of products and increase yields. This research
attemnpted to compare the technical efficiency (TE) of oil palm
production between fanmers who were and were not under
the LAPS in Bang Saphan Noi district, Prachuap Khini Khan
Province, Thailand, which covers 1.02% of the country.
However, a very small proportion of farmers are participating
in the LAPS.

The results demonstrated that the mean TE of LAPS
member farmers (0.63) was higher than that of non-LAPS
member farmers (0.52). LAPS members obtained technical
assistance from formal institutions on farming practices from
government staff who were managers of the LAPS and learnt
how to improwe the soil to increase their oil palm productivity,
which indicated that member farmers had opportunities to
obtain technical assistance for cil palm plntations o reduce
production costs, increase productivity, and improve the
quality of the product.

Regarding this study, the years of experience of LAPS
member farmers in oil palms i an important factor that
contributes to TE, whereas the age of farmers is an important
factor for non-LAPS member fammers that contributes to TE.
Consequently, policy makers should incdlude knowledge and
experience sharing between old and young generations who
have interest in working in ol palm production. Furthermors,
a new generation of oil plantation management should be

SIGNIFICANCE STATEMENTS

This research investigated technical efficency of oil palm
production between memberand non-member farmers ofthe
Large Agricultural Plot Scheme (LAPS) policy in Thailand. The
study indicated that the TE mean of LAPS member farmers
{0.63) was higher than that of nonLAPS member farmers
{0.52). Using the Tobit regression model, this study offered
suggestions on how to improve technical effidency for oi
palm farmer. Consequently, relevant stakehalders and policy
makers are able to plan interventions that will assist farmersas
well as initial measures to enhance and elevate the
effectiveness of extension programmes.
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Abstract The results showed that the total production cost of LAPS member farmers was
4,028 Thai Baht (THB) per Rai, inchauding the fived cost was 500 THB per Rai, which land
use was 2 majority cost accomnting for 99%, the varisble cost was 3,528 48 THB per Rai,
which materials snd wape were majority costs sccounting for ¢4.72% smd 3528%
respectively; snd the retmm over cash cost was 22,716.78 THB per Rai. Meanwhile, the
total cost of production of non- LAPS member farmers was 330477 THB per Hai
acoounting for 09%, the variable cost was 280517 THB per Rai, which materials and
WEPE WerTe msjority costs aocounting for 53.81% and 46.19%, respectively and the return
over cash cost was 18152.01 THB per Rai. The oil palm production cost of member snd
that of non-member formers uder LAPS were differed i the cost of planting maferials
namely orpanic fertilizer with statictical sipwificence at the 0.05 level (Paalne = 0.047), whereas
the others costs were not swmfistically differed Regarding production returns, the product
prices were sigmificantty differed st the 0 05 level (P-value = 000).

Introduction

The oil palm (Elaeisguineensis) is one of the important economic
crops in tropical regions. It belongs to the family palmae (havmg 225
genera with over 2600 species), and the subfamly cocoideae of which it is
the most important member (Tbitoye &f al., 2011). The oil palm is one of the
important economic crops I Thailand; its value 1s higher than other oil
plants (Soprasom e&f al, 2008; Kamjanalay, 2009; Nahar ef al, 2012;
BendmﬂistaLlOM}.Inaddiﬁmuﬁpﬂmmpmﬁzcﬁwphmm
produce the highest yield per area and they receive a hupe market demand
(Aomsupsin, et al., 2014). There are 2,600,000 Rai of ol palm 1
areas i Thailand The ASEAN Free Trade Ares (AFTA) Trade Liberahization
has an impact on palm oil and palm o1l products. Indonesia and Malaysia

* Corresponding anther Juyjaeng, C.; Email: chs-onl@hotmsil com
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are the main competitors which have lower production costs than those m
Thailand Importing inexpensive oil palm from those countries will affect
the price of palm oil m the great depression Regarding the analysis of oil
palm production problems of Thai oil palm farmers revealed that the cost of il
paim production increased from 2.14 THB per kilogram m 2007 to 2.58
THB per kilogram in 2009 (Office of Agricultural Economics, 2011). This
figure represents the high cost of production companng to the competing
counfries such as Malaysia, where the cost of production is only in the
range of (0.8-1.00 THB (Kasikorn Research Center, 2013). The main reason
of the rise of production cost derives from the increase of chemical fertilizer
price. In addition, Thailand’s oil palms are mamnly produced by small
farmers in their palm plantation areas around 25 Rai per person (ECIT,
2013).

One strategy to solve the aforementioned problem is to integrate
small farmers into a large plot of crops i accordance with the policy of the
Ministry of Agriculture and Cooperatives. Smallholder farmers should be
integrated info a large plot of crops, fisheries, and livestock in order to
provide opportunity to access to information, resources, and marketing
Farmers can efficiently manape their outputs and produce quality products
in hne with market demand The area manager can mamage produchon
planming throughout the supply cham (Ministty of Agnculture and
Cooperatives, 2016). The oil palm is one of crops in the large agncultural
group in order to reduce production costs, which, in 2013, the costs could be
reduced by 14.9 percent at the national level and will reduce the costs by 20
percent m 2017 (Sarabun, 2017). The farmers of oil palm plantations m
Trang province, for example, could reduce the cost of fertilizer by using
organic fertilizer from the plants such as palm bunch for 1,000 THE per Rai —
five THB per kilogram cheaper than using chemical fertilizer. It could
reduce the cost by 1,320 THB per Rai, and from the Round-table on
Sustainable Palm Oil (RSPO), the cost could be reduced to 2,320 THB per
Rai (Sarigulya, 2017).

From the operation of Krabi province under the large agncultural
plot scheme (LAPS) m reducing production costs by using chemical
fertilizers, about 60%, indicated thst implementation of the LAPS could
reduce the cost of production from 3.20 THB per kilogram to 2.5 THB per
kilogram or 22 percent (Chanmgkijkul, 2017).

The ultimate poals of oil palm growing under the LAPS m
Prachuap Khin Khan province were to: 1) reduce production cost by
on the soil analysis and jontly buy production factors; 2) mmprove the
quxhtyofthepmdndbymmgthemtﬁmﬁpmdm:tq‘nmymerdmg

to the standard and selecting good varieties; 3) increase yield by using good
varieties or using the right and suitable fertilizer. The target group is
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farmers, hiving in Bang Saphan Noi District, having oil palm plantations m
the area, having voluntary willingness to comply with the conditions of the
LAPS, and owning land for oil palm plantation (Office of Agnicultural Bang
Saphan Noi, 2017).

(il palms are main econcmic crops of Prachuap Kin Khan Province
where there are appropriate areas for cil palm plantation. The production of
oil palm in this area is mcreasmg progressively (Prachuap Khin Khan
Governor's Office, 2016). The condition m vanous disiricts 1s smtable for
oil paln plantations, especially Bang Saphan Noi Dastrict where there is the

t area for oil palm plantation (Prachuap Khini Khan Provincial Office,
2014). The area of o1l palm plantation in Bang Saphan Noi District is about
50,492 Rai, accounting for 42.94% of the total arez of oil palm plantation in
the province (Office of Agnicultural Prachuap Khm Khan, 2015).

In 2014, in Prachmap Khin Khan Province, the price of oil palm was
only 3.30-3.50 THB pex kilogram, but the cost of production at the front
garden was 2.78 THB per kilogram, which farmers rarely earned profit from
the oil palm plantation (Wongnan, 2014). Meanwhile, oil palm farmers in
Prachuap Khini Khan province, about 1,830 people or 66.86 % of all palm
oil growers in Prachuap Khiri Khan province and 0.17 % of the country’s
smaliholders, were mostly small farmers, wifh plantation area less than 20 Rai.
In 2016, Prachuap Khin Khan Province participated in the TAPS. There
were 57 farmer’s member under LAPS or 3.15 % of all o1l palm farmers m
Prachuap Khin Khan Province covering 1,158 Rai of plantation areas. The
LAPS initiated in November 2016 (Office of Agricultural Bang Saphan Noi,
2017). The percentage of participations under the I APS companng to that
of all oil palm farmers was extremely small Therefore, this study aimed to
compare the costs and returns on oil palm production between two groups:
member and non-members of LAPS m Bang Saphsn Noi distniet, Prachuap
useful information for oil palm prowers in making the deasion to
participate in the LAPS.

Materials and methods
T'he study area

Bang Saphan Noi distnict was selected as a study area for this study.
It is Jocated in the southern part of the Prachuap Khiri Khan Province,
Thailand (Figure 1}). Admimistrative areas are divided into 5 sub-districts
consisting of Pak Prang sub-district, Sai Thong sub-district, Bang Saphan
is warm with heavy rain in the rainy season. The major agncul products
are rubber, paim oil, coconut oil (Bang Saphan Noi District, 2010). Oil palm
is alternative energy crop for a2 farmer (Prachuap Khin Khan Govemnor's
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Figure 1. M@Mmgoﬂp-mpmmuumBmgSqtnNa
Dastnict, Prachuap Khin Khan Province (Agn-Map Online. 2017)

Population and Sample Size

The populshon m this study was composed of 30 fanmers members
under the T APS which were the first group of a fimner under LAPS and were
willng to comply the project condition, and 30 non-member farmers under
of Agncultural Bang Saphan Noi, 2017).

Data collechon

~ Primary data were collected to study by using structured

that admimistered to 60 oil palm farmers. The data were

collected from Jamary to June 2017 from 30 farmers participating im LAPS

and 30 non-member counterparts. The questionnaire consisted of two parts,

the first part contained charactenistics of oil palm farmers, and the another
part was the information of costs and returns on oil palm production.

169



Internstionsl Journsl of Agricultursl Technology 2018 Vol. 14(2):201-213

Data analysis

The data were analyzed by using frequency, percentage, mean, standard
deviation, and cost-benefit analysis, as follows:-

Cost Benefit IS

TC=TFC+TVC

TFC = Land cost + Vat

TVC = Labor cost + Matenials cost

TR=PxQ

NR=TR-TVC

NP=TR-TC

Retums over cash costs =TR -TC

Independent sample t-test was applhied  determine the different of costs and
refimns between the two farmes groups.

Resulis

The charactenistics of oil palm production member farmers under the
LAPS and non-member farmers are demonstrated in Table 1. Conceming
(56.7%) while the rest (43.3%) were male. More than half of the farmers
(50.2%) were higher than 60 years old The result of the findings revealed
that 50.0% of participants graduated from primary education and 56.7% of
them had 3-4 household members. All respondents were member farmers
under the LAPS, Of all parficipants, 36.7% of them participated in training
on oil palm around 6-10 times a year, and the majonity of them (36.7%)
contacted agnicultural extension staff for around 6-10 tmes. In addition, more
than half (80%) of the farmers joined LAPS m November 2016. The most
mc&m&ymmmwkﬂo{wmmw&
attended the LAPS m order fo reduce costs and mcrease

Regarding non-member group, the number of bath male and
female farmers were identical. Most of the farmers (40.0%) aged dunng
51-60 years old. The findings also exposed that 56.7% graduated from
primary education and 60.0% of them had 3-4 household members.
Moreover, most of the respondents (13.3%) were members of an
agricultural cooperative member group, and 76.7% of them never
participated in cil palm training. The results also showed that the majonty
of respondents (90.0%) never contacted with agncultural extension
staff.
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Table 1. Charactenstics of oil palm farmers

Mesmsher Non-mermber
Charsctetistics Frequency s Frequency %
SEX
male 13 433 15 50.0
female 17 58.7 15 50.0
age (year}
< 3] years old 1 33 - -
31 — 40 years old - - 5 16.7
41 — 50 years old 2 66 L) 30.0
51 — 6 yesrs old 12 359 12 400
> 60 yesrs old 15 50.2 4 133
Ievel of education
Primary level (Grade 4) 15 50.0 17 56.7
Primary level (Geade 6) 5 16.7 T 233
Secondary level (Grade ¥) - - 2 67
Secondary level (Grade 12) 7 233 3 10.0
Vocational diploma 2 8.7 1 33
Bachelor's degres 1 33 - -
kousehold size
=3 members 7 233 i 133
3-4 members i7 567 18 60.0
5-§ members 5 1687 4 133
=@ members 1 33 4 133
Member proup REme
Saving Froup 1z 40.0 1 i3
Apricuitural cooperative 3 200 4 133
(il palm coopemtive 2 30.0 - -
LAPS 30 100.0 - -
The sxmmber of ol palan tramsme
paxficipation {per year)
Mo-training 6 20.0 23 76.7
1-5 times 7 233 7 233
6-10 times 11 347 - -
10-15 times " < (] 200 - -
The sumber of contact with
agricelivral extension stafi {per year)
No comtact
7 233 27 90.0
1-5 times 2 26.7 3 10.0
6-10 times 11 36.7 - N
10-15 times 4 13.4 - -
Time te participate in the LAPS
November 2016 24 80.0 - -
December 2017 (-] 20.0 - -
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Table 1. Charactenstics of o1l palm farmers (cont)

Member Non-mesmber
Characteristics Frequency % Frequency %

The sumber of lands participating
in the scheme

<20 R=i 18 60.0 - -
20-50 Rai 12 40.0 - -
=50 Rai - - - -
Peasans to join te LAPS

-0 redoce costs and cresse

productiviry 18 600 - B
-t incTease bargaining power 5 14.7 - -
~io access to fimding soarces 1 33 - -
-0 meet apricuiture officesr 4 133 - -
-t0 be imvited by friends 2 6.7 . S

The charactedistics of oil palm production of both LAPS member
and non-LAPS member farmers are displayed i Table 2. The majonty of
the ] APS member farmers (56.7%) were in the 2-4 household of oil palm
plantations, and 76.7% of them had 10-20 year experience m oil palm
plantations. The findings also revealed that 53.3% of the member farmers
had land holding size during 20-50 Rai, as well as 76.7% of their o1l palm
ages were 10-20 years. The most respondents (56.7%) owned around 100-
500 oil palm trees, and 70.0% of them planted oil palm in plam areas. In
addition, the result demonstrated that more than 70.0% of the farmers
planted fermera cultivar, and 36.7% of them obtained oil palm seedlings

fiom oil palm seediing shops from neighbormg areas in Chumphon
Province.

Regarding the cil palm production of non-LAPS member farmers,
the majority of the fammers (86.7%) wee m 24 household of ol palm
plantations, and 76.7% of them had expenimented n oil palm plantations for
10-20 years. The result showed that 83.4% of the farmers hold more than 20
rai, as well as 80 0% of their oil palm ages were dunng 10-20 years. The
most respondents (76.7%:) owned 100-500 oil palm trees. and 94 4% of them
planted oil palm in plain condition as the LAPS counterparts. The finding
revealed that more than 63 4% planted ienera cultivar, and 66.7% of them
received oil palm seedlings from oil palm seedhing shops in Chumphon
Province, as well.

From Table 2, the most oil palm farmess chose fenera cultivar — a
commercizl oil palm plantation The heterozypous species is a hybnd of
pisifera and dwra cultivar. Their fruits hes a fhim-bow shape of 0.5 - 4 mm |
with a black dash around the shell There are around 60-90 % thick outer shell
with a very large number of perenmials.
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Table 2. Charactenistics in oil palm plantation of o1l palm farmers
3 mesnber

; non-mernber
s Frequency ) Frequency %
The sumber of howsehaold
family
<2 12 400 4 133
24 17 56.7 26 B86.7
>4 1 -3 - -
“The mumber of experience in
oil palm plantstions
<10 years 4 133 2 6.7
10-20 yesrs 23 76.7 23 76.7
=20 years 3 10.0 5 16.6
Land holding sive
<20 Ra 12 399 25 834
20-50 Rai 16 533 4 133
=50 Rai 2 6.7 1 4.3
Oil palm age
<10 years 4 133 2 6.7
10-20 years 23 76.7 24 80.0
320 years 3 10.0 4 133
The mumber of oal palm
<100 trees £ - 3 100
100500 gees 17 56.7 23 76.7
=500 trees 13 433 4 133
Space conditien
Escarpment 4 133 1 33
Hill = - 1 i3
Plxin 21 700 28 o4
Field 5 16.7 - -
Cultivar
Tenera 21 700 19 64
Surat 3 100 5 16.7
Nigeria 2 6.7 1 33
Costanigs 1 33 - -
5B1 3 100 - -
Uk = < = =
Sewrces of ol pakm seedimps
(il palm seedling shop m
Sorat Thand 4 133 5 16.7
Of palm seedling shop in 1 36.7 20 66.7
COlmsmphon
company 7 233 B -
Foreign countries 3 100 1 33
Surst Thars Ol Palim Research 4 133 3 10.0
Center
Own 1 33 1 33

Table 3 displayed the comparison of costs of oil palm production
between the LAPS member and the non-LAPS
Saphan Noi district, Prachmap Khiri Khan Province. The figures revealed
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that the total fixed costs of both LAPS members and non-LAPS members
were 500 THB per Rai, consisting of land cost and vat equally accounting
for 495 THB per Rai and 5 THB per Rai respectively.
The total vanable cost of the LAPS member farmers was 3,528 48
THB per Rai which were composed of two categones. Firstly, matenal cost
was 2 283 70 THB per Rai inchnding fertilizer, orgamc fertilizer, dolomize and
oil palm cultivar. Secondly, labor cost was 1,244.77 THB per Rai including
harvesting and transportation, harvesting product, transportation, leaf
trimming, putting fertilizer, and weeding. The vanable cost of's the non-
LAPS member farmers was 2.805.17 THB per Rai composed of matenal
cost of 1,509.50 THB per Ra inchuding fertilizer. 01l palm cultivar, and orgamc
fertilizer, together with labor cost of 1,295.66 THB par Rai inchximg harvesting
fextilizer, and weeding The il palm production costs of the member and that of
non-member farmers wese different in Bang Saphan Noi district, Prachuap
Khiri Khan Province. The cost of planfing materials was different with statistical
at the 0.05 level (P-value =0.047), and orgamic fertilizer at
the .05 level of significance (P-value = 0.040), whereas the other costs

Table 3. Companson of costs of oil palm production of LAPS member fmmers
and non-member fammers m Bamg Saphan Nai distnct Prachnap Khin Khan

THE per Rai
cost Dember O EneTTiheT t-test Pvalne
Fixed cost 500.00 50000 - -
1.Land me 49500 495.00 - -
2. Vst 5.00 5.00 < =
Varisble cost 352848 188517 1.381 73
1. Labor 124477 1,295.66 -195 246
1.1 Pmiting fertilizer 16031 91.66 859 389
1.2 Weeding 95.40 42 45 1494 .41
1.3 Lesf trimming 174.47 27827 -1.073 288
1.4 Harvesting prodnct 271.05 27786 - 065 048
1.5 Trensportation 215.84 22031 -038 970
1.5 Harvesting 32700 385.11 -424 673
2. Materials 22837 156850 2032 047+
2.1 Cultiver 46.36 4605 065 948
22 Fextilizer 192928 143151 1.516 135
2.3 Orgamic fortitizer 225.89 3194 2.100 040+
2.4 Dolomize 82.17 00 1.877 066
“Total cost _ 4,028 48 3.304.77 1.381 AN
* Sestistical sa'gnﬁm 5%

Table 4 exiubiied the companson of costs and rehums on ol palm
production of LAPS member and non-LAPS member farmers in Bang
Saphan Noi district, Prachuap Khin Khan Province duning the peried of
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January to June 2017. The results showed that the total return of LAPS
member farmers was 25,873.78 THB or 4.89 THB per kilogram, when the
cash cost of 3,156.99 THB per Rai was deducted; the return over cash cost
was 22,716.78 THB per Rai. The total return of non- LAPS member farmers
was 2052769 THB or 397 THB per kilogram, when the cash cost of
2,375.68 THB per Rai was deducted, the return over cash cost was 18,152.01
THB per Rai The companison of costs and retums showed that the product
prices were different with statistical significance at the 0.05 level
However, the other costs and retums were not statistically differed.

Table 4. Comparison of costs and retums on ol palm production of LAPS
member farmers and non-member famers in Bang Saphan Noi district, Pradmap
Khizi Khan Provi

W . codt and retmn mernber NEm-memher Hest Paaloe
Total cost 402848 3,304.77 1.381 A2
Total varisble cost (THB per 352848 280517 1381 173
Rai)

Total fix cost (THB per Rai) 50000 50000 1.000 321
Cash cost (THB per Rai) 315690 237568 1.533 131
Return over cash cost (THB per 2271678 1815201 838 378
Raxi)

Product (kg /Rai) 1,107.60 1,40820 -1.262 212
Product price (THB per kg) 485 387 6490 000"
Totz] retuorn {THE per Rai) 2587378 20.527.69 1.039 303
+ Statistical sizmif s8¢

Discassion

The results of the comparison of costs and retums on oil palm

of a member and non-member farmess under LAPS during Jamuary to June 2017
revealed that the cost of planting materials of the TAPS farmers was 2.283.71
THE per Ra, which was higher than that of the non I APS farmers at 150950
THB per Rai Especially, the cost of crganic fertihizer of LAPS farmers was
22589 THB per Rai, but that of the non T APS member farmers was only 31.94
THB per Rai This was because most the LAPS member farmers used more
than non-LAPS member farmers did Organic fertilizers would yeld long-
term results by making the soil fertile and oil palm more productive and
reducing the cost of using chemical fertilizer in the subsequent years. This
finding was similar to the previous research (Wannawiniwut, 2002) on the
analysis of costs and returns of sweet com indicating that farmers with

contract had higher total cost of production than that of farmers
who did not have an agreement contract at 3.362.47 and 3343.72 THB per

Rai, respectively.
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In Addition, the results exposed that the total returns of LAPS
member farmers was 4.89 THB per kilogram higher than that of non-LAPS
member farmers at 3.97 THB per kilogram, with the difference between the
selling price at 0.92 THB per kilogram The yields of the LAPS member
farmers were higher than those of the non-1APS member farmers, which
probably resulted from the integration of fammers can increase negotiate
power with 2 palm oil factories. This result confirmed the previous research
of Benchasni et gl (2014) that the retum over total costs, farmers with
standard of Roundtable on Sustainable Palm Oil (RSPQ) eamed more than
those without RSPO standard.

Conclesion

Large Agncultural Plot Scheme (LAPS) was Iaunched in order to
assist small-sized oil palm farming in Thailand to reduce their farming
costs. This study compared costs and retumns on oil palm production of the
LAPS member and non- LAPS member farmers in Bang Saphan Noi
production costs of the TAPS member fammers was 4028 THB per Rai,
higher than the total production costs of the non-LAPS member farmers at
3,304.77 THB per Rai. The fixed cost of the LAPS member farmers was
equal to the cost of the non-1.APS member counterparts at 500 THB per
Rai, which land use was a major cost accounting for 99%. Moreover, the
variable cost of the LAPS member farmers was 3.528.48 THB per Rai,
comprising of matenals and labor costs at 64.72% and 35.28%,
regpectively, these fipures were higher than that of non-LAPS member
farmers at 2,805.17 THB per Rai. The cost of materials and labor were also
the majority costs accountmg for 5381% and 46.19% respectively.

the return the rehumn over cash cost of LAPS member farmers
was 22,716.78 THB per Rai, higher than that of non- L APS member farmers
at 18,152.01 THB per Ra1.

The oil palm production costs of the TAPS member and that of nom-
mm&mmmmmmﬁmm
namely organic fertilizer with statistical significance at the 05 level (P-
value = 047, 0.04), whereas the other costs were not stafistcally different.
Regarding production retuns, the product prices were different with
statistical significance at the 05 level (P-value = 000).

The oil palm production cost of the LAPS member farmers was
higher than that of the non-LAPS member farmers. Most of the member
farmers under LAPS used organic fertilizers to improve soil and oil palm

plantations resulting in high-quality palm ocil, and the product could be sold
at a higher price than those of the non-member fanmers.
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Ol palm is an importanteconomic rop in Thailand It has 2 very high potential to create vaine added
in terms of both products and enerpy. This objactive of this smdy was to find oot econcenic and social
factors sffecting oil palm products in the upper southern region” A case study of Prachuap Khiri Kham
Province. Three hondred and fifty respondents in the year 2013 were selected from predominant ol
palm producing areas in Prachmsp Ehiri Ehan Province throngh sinmple random sempling technigue.
Descriptive statistics were wsed fir data analysis inchading frequencies. percentage. and mesn Multiple
regression. analysis was also employed to determine factors affecting oil palm products. The
resnits showed that 67.7 % of oil palm farmers were male, 43.7 % of respondents sradusted from the
primsary achacation Jevel, 63.7 % have 5-10 yesr experiences in oil palm plsntations, oil palm Sumers
have 2.824 hectares of oil palm plantations oo sverape, 64.9 % were the member farmer groups, and
74.3% of workers in ol palm growing were hired Regrescion smalysis revealed that three varishies
namely experience in oil patm plantations, primacy edocation level, snd gender were predicted to have
g sigpificant relationchip with yields of oil pelm. This research findinp provided some econoenic snd
social factors that relsied organizations can wse them to encoursge farmers o incresse oil palm
production

Keywords: Economic and social factors, oil palm prodncts, upper southem, Prachuap Ehiri
Ehan

Introduction

The od palm (Elasisguineensis) i one of the important economic crops m
ﬂunopnﬂreghnhhdmgstetheﬁnﬂvmmmmmm
over 2600 species), and the subfamily cocoidsae of which it i the most
important member (Ibitove, et al, 2011). The oil palm s a versatile tree crop
with almost all parts of the tree being useful and of economc vahse (Adegbola,

! Correspending Anthor- Cha-on Juyjaeng; E-sxil: cha-onl@hotmail com
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et al., 1979). Oil Palm is also used to extract oil for consumption All parts of
the palm trees, waste stems, leaves, bark, fruit bunches, and palm fiber can be
utiized Palm oil waste water from the factory can be used as biofuel or
biomass energy for producmg electncity. Oil palm has a very lngh potentml to
create added valne both in terms of products and energy (Pitag, 2011).

Oil palm is the one of muportant economic crops n Thailand (Department of
Agriculture, 2011). In 2012, Thailand has 720,000 hectares of oil palm plantation
areas There are the areas of 636,800 hectares yiekiing the products. (Office of
Agricultural Economscs, 2012). By the year 2013, domestic crude oil paim
consumption accoumted for 42 percent, 33 percent for hiodiesel, and the rest of 25
percent for export (Yuwanamon, 2012). More than 120,000 farmers are mvolved m
oil palm cultrvation, mostly on small to medium swzed farms (Dallnger, 2011).
Recently, the govermment developed oil pakm strategy policy under the ASEAN
Economic Commumity (AEC) (European Centre for International Trade,
University of the Thai Chamber of Commerce, 2013). The strategy includes
development of ol palm production m Thailand to remforce the foundation for
efficient o1l palm production, for mstance low production costs, high yield and
quality of product, and regular yield of product, etc. Addihonally, this strategy
supports specialists to provide assistance in the research and development of oil
palm breeds that can yield products equivalent to those of the major
mamfacturers, as well as publish and promote farmer to grow oil palms.

For plantation area, the south of Thailand is the mam area for growmg oil
palm Surat Tham has the largest oil palm plantation areas Ths 1 followed by
Krabi, Churmphon, Nakhon Si Thammarat and Prachuap Khn Khan that contributed
more than 12 52 million tons of total crude palm oil m the country. Oil palm as the
mam economic crop of Prachuap Kin Khan which has appropriate areas for oil palm
plantation The production of oil palm i this area i mcreasing progressively since it
15 alternative energy crop for a fammer (Prachuap Khin Khan Govemnor's Office,
2016). In 2012, ol palm plantation area m Prachuap Khiri Khan Province accounted
for 33,260.8 hectares. The total product of oil palm was 528 960 tons, and oil palm
yields were 2.545 tons'ha (Office of Agricultural Economics, 2012).

The demand for oil palms is strmulatimg rapid expansion of areas used for
oil palm plantations in Thailand (Unjan et al, 2013). In order to promote farmers to
plant oil palms i the country, related stakeholders need o concem about factors
affecting oil palm production Farmers make a decision based a range of socal,
economic and emvironmental factors. Economsc and social factors can affect oil
palms production both increasmg and decreasing. There are a lot of studies regardmg
social and economic factors affecting oil palm production, such as Ibitoye, ef all (2011)
who mvestigated the factors influencing o1l palm production m Ondo State, Nigena.
The result revealed that educational level and taming were predicted to have a
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significant relationship with the yiekd of oil palms. Namson, A. (2000) who studied
the factors affected the oil palm produchion of the small farmers m Tambon
Huaynamkhao, Amplnr Klongtom, Changwat Krabi The result mdicated that
production costs, land, and farm management affected the oil palm product.
Phitthayaphinant et al. (2013) also studied on factors determining farmer’s decision
on area expansion of oil palm plantation n Aolek distnct, Krabi province. The
result showed fctors affectmg frmer’s decsion namely edocation level
experiences m oil palm farming. farm debt, a cost of oil palm production, oil palm
production system, and being a member of a group.

An increase in demand of palm oil will lead to increase m oil palm
product, and from previously mentioned hiterature studies still lack of the study
related to the factor mfluential palm production m Prachmap Khii Khan
Province, the one of largest oil palm plantations m Thailand Therefore, this
study aimed to 1) to examine economic and social factors affecting oil palm
production in the upper southern region, and 2) to mvestigate ecopomic and
socmlfadmsaﬂiechngoﬂp:hnpm&mhnnmﬂnnppﬁsmﬂhemmgmnAm
study of Pracimap Khini Khan Province. This research finding can provide
some economic and social factors that affecting oil palm production which
related orgamizations can use them for encouraging farmers to grow oil palm
and contribute to develop appropnate plan for o1l palm production

Materials and methods
The study area

The study area was conducted in Prachmap Khin Khan Province, m the
south of Thaland In the year 2012, ol palms were cultivated lghly m
Khiri Khan Province accounting for totally 33.260.8 hectares of

oil palm, and 528, 960 tons of yields. (Office of Agnicultural Economics, 2012)

Population and Sample Size

The study population included 2,737 oil palm growers m the province
(Prachuap Khiri Khan Provincial Agncultural Extension Office, 2012). Taro
Yamane's fornmla was used for calculatng sample size (Yamane, T., 1973).
Three lundred and fifty respondents in the year 2013 were selected from
predominant oil palm producing areas m Prachuap Khi Khan Province

N
through simple random samplmg technique. n 1+N(e}
n = A sample size
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N = Size the total population of the study
e = Examples of acceptable tolerances

2,737
n= —=34999 or 350
14+2,737(0.05)

Data collection

Primary data was collected for the study by usmg a struchumed
ionnaire admimstered to 350 oil palm farmers. The data were collected

ques;homre :
during March fuly 2013.
Data Analysis

The descriptive statistics such as frequency, mean standard deviation and
percentage were employed for data amalysis. Regression analysis was used to
defumﬂmﬂgmﬁmceofrdahomhpsofmalfmbmaﬁﬁmghyﬁd
of oil palm m the study. The analytical model is presented below:

Y=8s+ 21X+ B+ .. +8: KD

B o=Weighing the relative mmportance of independent variables of
the variance

X, = Gender

X = Age (year)

X; = Education level

X4 = Expenences n oil palm plantations (year)

Xy = Cultivated areas (hectare)

X =Member of famer groups

X; = Workers m growmng od palm
Resulis

Economic and social status of oil palm farmers in Prachuap Khiri Khan

Province were demonstrated in Table 1. Oil palm farmers were classified by the
size of cultivated area holding in hectares (ha), small farm (Jess than 3.2 ha),

m&mmedﬁmn@ltnﬁhz)mdhrgmﬁum{momﬂam&ha}ﬁmm
N., 2011). Accordmg to the classification, of the 350 respondents, 234
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(66.86%) had small farms, 101 (28.86%) had medmun-sized fanms, and 15
(4.28%) had large farms.

Geader: overall the mmjonty of the farmers (67.7%) were male
Similarly, when classified by sizes of cultivation areas, a majonty of the
farmers m small farms (63 2%), medium-sized farms (77.2%) and large fams
(73.3%) were male,

Age: overall, most of the oil palm farmers (26.7%) were 41-50 years old.
The majority of the farmers m small firms (28.0%) were 41-50 years old, and
that majorities of the farmers mmednm-sized farms (28.8%) and large
farms (33.2%) weze 51-60 years old.

Education level: the majority of the farmers (43.7°) graduated from
pramary education The majority of the farmers m small farms (44.9%)
graduated flom a secondary education While mmjority of the farmers m
medumm-sized farms (48.5%) gradnated from the pnmary education, and that
farmers m large farms (40.0%) mostly graduated from tertiary education.

Membership of farmer group: most respondents (64.9%) were a member
of the farmer group. The majority of the farmers in small firms, medium sized
farms and large farms (60.3%), (72.3%), and (86.7%) respectively, were the
members of the group.

Experieaces in oil palm plantations: the result showed that the majonty
of the respondents (63.7%) had experiences m oill palm plantations between
5-10 vears. Similarly, the mapmnty of the farmers m small farms (69.7%),
mednm-sized farms (50.5%) and large farms (60.0%) had the same range of
expernience in ol paim production

Workers in growing oil palm: the result showed that the majority of the
respondents (74.3%) were hired workers, Likewise, the majonity of the farmers
m small fiops, medim-sized farms, and large farme (65.8%), (91.1%), and
(93.3%) respectively, were also hired workers.

Table 1 Economuc and socal stabns of cil pakn farmers

T Ecmomic and| Small (o=259) Medium Large(n—15) Tomlm=350)

social stams {m=101)

2 ®w  z O n 08 1 (W

Gender
male 148 632 78 T2 11 733 237 67.7
female 26 368 23 28 4 287 113 323
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Age (year)
<21 4 17 - - - - 4 12
21-30 n 132 12 120 2 13.4 45 13.0
31-40 60 257 22 22 2 134 84 240
41-50 66 280 24 240 4 266 112 26.7
51-60 47 200 29 288 5 332 g1 230
=60 26 11.1 14 14.0 2 13.4 42 12.1

Edncation
Primary 100 426 49 435 267 153 437

education
Secondary 105 49 37 36.6 5 333 147 420

education
Textiary 29 124 15 149 6 40.0 50 143
educaticon

Membership of

farmer groups
Don’t Belong
Belong

93 397 28 283 2 133 123 351
141 603 73 3 13 86.7 n7 1.9
experiences in

oil palm

plantations

(yesr)
<5 30 128 13 129 - - 43 123
3-10 163 69.7 51 505 9 60.0 23 63.7

11-15 38 162 29 287 5 333 72 20.6
1620 2 09 7 69 1 6.7 10 28
=20 1 04 1 10 - - 2 0.6
‘workers i gowng al
palm
Planmtion owners 79 338 9 89 1 67 39 254
harvest 154 65.8 92 91.1 14 933 260 743
hred workers
workers and
Plantstion owmers 1 04 - - - - 1 03
harvest

Searce: Computed by the suthars from survey data analysis, 2013

Productivity: overall, the oil palm farmers can produce averagely 0.24
ton'ha. When classified by size of cultivation areas, it was found that the
farmers m small farms, medmm-sized farms and large farms can produce
averagely 0.22 ton'ha, 0.27 ton‘ha, and 0.25 ton‘ha respectively. As showed m

table 2.
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Table 2 productivity classified by size of cultivated areas

Small (p=234) Medium large (=15)  Total (@=350)

varistles _ (==101) _

X SD. X $D. X 5D X SD.
Productivity 021 27658 027 23454 025 4432 024 25946
(ton/ha)

Source: Camputed by the suthars from swrvey dats snalysic 2013

Sources for selling oil palm product: The result showed that the
majority of farmers (60.6%) sold theirr product to cooperatives. The majority of
the frmers m small farms, medum-seed farme and larpe fams (57.3%),
(93.1%), and (66.7%) respectively, sold ther product for agncultural

Revenues from the oil pahn farm: The result showed that the majonity
of the farmers (30.3%) received revenues from the oil palm farms (2013) more
than 100,000 THB. Farmers m small fimmns (33.8%) received the revemues from
oil palm farms (2013) 30,001-50,000 THB. The majorty of the fanmers m
medmum-sized farms (67 2%) gamed revermes from oil palm farms (2013) more
than 100,000 THB, and the majority of farmers m large farms (80.0%) eaned
revemes from the oil palm farm (2013) more than 100,000 THB. (Table 3)

Table 3 Sources for selling product of oil palm and revenues from the al palm farm

(2013)
Small (0=234) Medinm Large Total
(=101 (=1 (n=350&i)
= (% n &-) ° g-) n
SOUTCes Tr SelHnE
product
factory 17 73 7 69 2 133 26 74
agriculfural
cooperstive 134 573 68 931 10 647 212 60.6
il palen priddlemen 94 300 30 267 6 400 130 372
revennes from the ol
palm farm
=30000THB 78 333 4 40 - - 82 23.4
305001-50000THR 7™ 338 5 50 B - 84 240
SO0 T000THR 28 120 ] 89 3 200 40 114
O-103000THB 23 98 15 149 - - 38 109
=00 THE. 26 111 68 672 12 BG.0 106 303

Source. Camputed by the authors from filed survey in 2013
The analytic result of the economic and social factors affectmg oil palm
products and muitiple regression economnc and social vanables: gender (X),

age (X3), the education level (X3), experiences m oil palm plantations (X),
cultivation areas (X;), membership of farmer groups (Xg), and workers m
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gxowmgoﬂpahn{X:}mTableatrmhdﬂnﬂhepopxhbmmmﬁonm
different at the 0.05 level (F-ratio = 5.971).

In Table 4, R? (0.109) indicated that the independent variables can
explain the variation in the dependent variable for 10.9%. The results of the
regression analysis indicated that only experiences i oil paim plantations and
education level were significant at the 0.01 level of probability; gender was

significant at the 0.05 level of probahility. It demonstrated a very lngh positive
contribution to the yiekd of oil palm.

Table 4 Regression analysis recults of the economic and social factors affecting ail
palm products in the upper southern region A case study of Prachuap Khun

Khan Province
Unsandardized Standardized
3odsl Coefficients Coefficdents t Sig.
‘g Std Ermror Beta
Coastant 037 123 -467 641
Geader (%) 062 e A11 2148 032
Age (Xs) -0m 002 -038  -517 605
Education level ;) D60 026 186 2654 008
Esperienoes i ol patm
019 004 269 4720 0004
planstions (30
Cultivated aress (X 2971805 001 002 030 576
g:)”"“fm e 045 08 082 1583 114
g%ﬁmi:mdm _050 31 -105 -1920 055
i 0.100
Adipsied B 0.001
F-ratio 5971

* statistical Sipnificance 19, * stmtistical sigmificance 8y
Discussion

The majorty of oil palm farmers in the study area represented a
smallholdng, male-headed and middle aged It indicated that the male was
stronger and had more energy for farming with expectation to enhance fammly
hvelihood This result was consstency with Philtheyaphinant of al 2013) conclnded
that farmers were hte middle-aped male. similar study was conducted by Ihitoye, ef
a&éﬂ)dﬁm&dﬂzﬁm}m&ydoﬂp&hﬂmmﬂigahmmﬂﬂe-
a

Similarty to another sector of farmng, ol palm smallholding farmers
graduated from primary level However, the majonty of those m medmm-szed
farms graduated from the secondary education, and the majority of those m
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large farms graduated from testiary education It may be stated that farmers
with higher education can leamn more to plan and carry out management to
larger farms. This result confinmed to the previous research (Afolam,.
et al_, 2012) which showed that (38.9%) of rice farmers graduated from primary
e&mainnmd@? 4%) graduated from secondary education.

Regarding the expenence in oil paim plantation, the results revealed that
the respondent had 5-10 years of expenence m oil palm plantation, because
famers who have expenience m ol palm farmmg are more hkely to obtain
output. This resalt seemed that the oil palm farmer m Prachmap Kirkhan had
bsstkeezpmemoﬂpdmpkﬂainnwhchﬁnmﬂmthemmmch

2013) mdicatmg that an experience m the oil palm plantahion
relatively high at 17.71 years, on average.

Moreover, the result from regression showed that experience in oil palm
plantations had significant relationship with the vield of oill palm, winch
conformed to the previous research (Usman ef al, 2011) revealed that
expanmedﬁzmsmdymwivedmgrmdmnpmm,hddnmnﬂyﬂn
study of Phitthayaphinant, (2013) ako revealed the result of the mmltple
regression analysis that statistically vanables determimmg the economnc
efficency were oil palm farm expenience. It could state that when oil palm
ﬁmsh:wmmmmcempahnmﬁeywﬂobs&mmdhmfhe

Thee&mhmhsﬂakoaﬁmﬁedoﬂpﬁmpm&hﬂwﬁhﬁmd
significance at the 0.01 level This result confirmed to previous researchers
{Thitoye, et al, 2011) revealed that only two vanables: level of education, and
times the respondents attended traming were predicted to have sigmificant
relationship with the yield of oil palm. In addition, the socio-economsc factors,
namely education level, marntal status, and household size positively also
affected nice production (Nwibo, &t al, 2012). The oil palm farmers who had
knowledge can learn more and use their knowledge m developing thex oil palm
plantation Lastly Gender was another factor affecting cil palm product with
statistical significance at the 0.05 Jevel, and, the majority of oil palm farmers
were male. This finding may mply that male farmers were strong enough to
effectively work m oil palm growmg. This result confirmed to the previous
research (Chudy, ef al, 2015) that gender factors can affect nce production of
minor farmers in Ebonyi State with statistical significance.
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Conclusion

The study of economic and social factors affecting cil palm products m
the upper southern region: A case study of Prachmap Khin Khan Province,
found that the majority of oil palm farmers were male, aged 41-50 years,
graduated from primary education level, were members of farmer groups, had

in oil palm plantations for 5-10 years, and were hired workers m
growing oil palm The majority of the farmers can overall produce oil palm for
0.24 tonha in average. The majority of the farmers sold ther products to
cooperative and reverues from the oil palm farm (2013) were more than
100,000 THB per year. The regression results revealed that factors affecting the
oil palm products were expeniences in oil palm plantations, education level, and
gender, which had been developed and promoted in order to increase products.
experience should be mmited to share their learning experience with oil palm
pJaﬁahonmagm#wﬁhothunﬁpaknfmwsmgrmsofoﬁpmm

less experience in order to enmhance them skills and expenence to mcrease
productivity. In terms of educational level, the majority of oil palm farmers
were primary education For this reason, relevant authoribies should mvite
knwwledgahh,xkihd,mmpdhmsonoﬂpahnpmdmﬁmntom
these farmers or fanmer groups m order to be able to adapt the knowledpe i the
oil palm plantation to mcrease productvity. Besides, while most farmers were
mmmmmmmmﬂmmmm
grouped together in the oil palm plantations and should assist each other m
harvesting oil patm products m order to rednce hire cost of harvesting.
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