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ABSTRACT

A study of the technical efficiency of Pacific White Shrimp production of smallholders
in Chachoengsao Province. The objectives were to 1) study the socio-economic and attitudes
about Pacific White Shrimp production of smallholders 2) analyze the technical efficiency
of Pacific White Shrimp production of smallholders 3) analyze the factors affecting the
technical efficiency of Pacific White Shrimp production of smallholder. The data were collected
by a questionnaire from a sample of Pacific White Shrimp production of smallholders in
Chachoengsao Province, totaling 450 people. Data were analyzed by descriptive statistics
including frequency, percentage, mean, and standard deviation. Technical efficiency of Pacific
White Shrimp production of smallholders in Chachoengsao Province were analyzed by Stochastic
Frontier Analysis: SFA. In term of analyze the factors affecting on the technical efficiency
of Pacific White Shrimp production of smallholder in Chachoengsao Province performance

by means of Tobit Regression Analysis.

The results showed that 1) Most smallholders were male (64.44%), age average 45.06
years old, completed primary education (40.00%) and were married (57.78%). Household
members are average 3.12 people. Number of labors in the household are average 3.02

people. The farm area is 1.5 - 10 rai (66.67%). Pacific White Shrimp farm area is average 9.47 rai.

Il



They have experience in Pacific White Shrimp farming about 14.08 years, Training at least
once a year (62.22%) and the smallholders had a positive attitude towards of Pacific White
Shrimp farming. 2) The level of technical efficiency in Pacific White Shrimp production of
smallholders. The mean was 0.84 or 84% for the best practice with the highest level of
technical efficiency (TE = 0.90) that is the farming area per rai. Pacific White Shrimp farming
area had a positive relationship and statistically significant at the 0.01 level. It shows that
the increase of Pacific White Shrimp farming area was able to increase the production of .
Pacific White Shrimp by more than 96.2 percent and 3) Factors affecting the technical
efficiency of Pacific White Shrimp production of smallholder with a statistical significance of
0.05 were experience in Pacific White Shrimp farming and physical and biological attitudes
were positive correlations. That is, when smallholder farmers have more experience in
raising Pacific White Shrimp production and having positive physical and biological attitudes

can increase the technical efficiency of Pacific White Shrimp farming.

Suggestions from the study 1) The technical efficiency of Pacific White Shrimp
production of smallholders can be upgraded by improving the factors of production with
add the quantity and quality control of the necessary production factors; such as amount
of Pacific White Shrimp larvae, amount of Pacific White Shrimp feed and farm area. Including
the reduction of the unnecessary factors, such as the amount of medicine and chemical
quantity, etc. This result in the most efficient and effective production of Pacific White
Shrimp farming. and 2) To be create a role model smallholders in the area from technical
efficiency. Highest (Best Practice) to be a knowledge management for another smallholders.
The relevant organization participated to promote and support in the training and sharing
knowledge. To be a guideline to increase the technical efficiency of Pacific White Shrimp

production.

Key words: Technical efficiency, Attitude of Pacific White Shrimp, Factors affecting

technical efficiency of Pacific White Shrimp, Pacific White Shrimp, Chachoengsao Province
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% MsasULUAY

a7A UYSUUNANAR And2u (%) WeawSsuiieuiud
2564 Tugafeany
ML IUDDN 47,082.73 25.58 + 7.51
AIANA 23.310.15 12.16 +4.79
AALRRBUUY 57,966.00 31.60 - 3.34
AALINDUAT
o 34,784.73 2111 +237
ARBRTRRE!
AALARBUAN
. 17,619.37 9.55 - 24.66
Heolne
34 180,763.73 100 -1.37

M1 @ nowlyuekargnsAmEnSNRIUINITUTENY (2565)
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mAfeidedeanlfifuuumalunisfinu weil
2.1 nufUszansnmmanaiea
2.2 wnAafgrfuanmiasysiadinuiazimas
2.3 Luudanslnin (Tobit Regression Model)
2.4 wénnsiaesde Wl
2.5 nuAdeilineades

2.6 ATOUBUIAANITIVY

= a a a
2.1 VIQH%]Ui%ﬁVIﬁﬂ’]WVI’NWIﬂUﬂ

LY

Farrell (1957) dniAsugmaninuaueLwIAnnTIndsEaniamnisuanvasnanlunis
LASYANARS MUUAAIENNI1 “HRER” ¥30158n171 “UulEHannS onefadula” (Decision
Making Units; DMUs) figiiunisuannislddeauuinisaifvesieidunananndanvu i

HANDULNUABYUIANISHANAST (Constant Return to Scale) (Battese and Coelli. 1992;

(%
P

Ogundari et al. 2010) Usznause 3 Uszansnin Al

= 1

1. Uszandnmmanaida (Technical Efficiency) %30 A1 TE nunedausz@nsaininans
wasinanuannsavednantunisiianandalilduniiannielianudulyldvessziulade

N1SuAAN3 (Output Oriented Technical Efficiency) nien1sinaduaunsavesinanlunisly

'
1 = o [ a

Uademsninnideglitesiand miun1suanseaunandndiuiuasinininue (Input Oriented
gj a A 1 v

Technical Efficiency) il Wlegnanilen TE wuudatdunisiitadensuanniszdutdesnan vie

9

YUTUHANAATEAUFIAN LAUITOINATIENNTDYIUIENAYBINITNGR (Return to Scale) #30

A1 RTS 1o
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2. UszBnsnndnassnsauszansnimeiusian (Allocative Efficiency) #39a1 AE nefs

=

sEANSamiLanwnsinaua1isaves nanlunslidadenisndaunazyiln ludndiu

[

wngnganglasavesladenisuaniarnandaignandaeanidunis

=b.

3. Use@nSn1mnnasuga1ans (Economic Efficiency) n3aa1 EE wianefiasused@nsain
Manwnsinanuansavesndnlunmsideniitadensnandnudes igauasyinliinduyu

NSHANIANINNANEN TR LIUAINAIMES

1
Va v = Y

dmiumsanulifeazAnyiangnisiausgivninmmianaila (Technical Efficiency)

(%
LY

%39 A1 TE YaNunsNIsegesiaeiauniwiuunly asiu a9 “Ussdnsammanailn” wag/
w30 “UsgAnSnnnisnan” Ausingluinerdinusaduil §idevunetauseansamuuuie i
Uufe danununemilsuiulazanusaldinuiuls
2.1.1 nqufn1snaauazreandunisuan (Production Function)
Yadelalunszuiunisw@n Sunan Jaduniswds (Input %39 Factor of Production)
a v o a Ay v a a 1 a = Y a Y a ¢
LaZAUAINTIUINITNIAAINNITNER 138N NaNAR (Outputs e Products) WNAANBIIATIEN
1aslddadenisndauinteginladevililasunandaluliununmiagay (Backman. et al.

(%
v o

2011) A9dY MSANYIMBNNITHER A N1sANYI ANUFURNUSIZMIITaTonsHaniuTwIY

=

NAKNAANLATU @IUNINTUNANAANSaRINTUNITHAS A AIUFUNUSTENINNUATYNISNANNU
USuaunananNnndulunseuiun1seanag19baag1ani
Wangun15uadn (Production Function) #u1e9 AMuUdunusiunala (Technical
Relationship) ser31aladen19M@n (Inputs) kazUIunmunanas (Outputs) UBINTLUIUNITHER
Y a % Y2 W = o ¢ a a o a Y a a a Y
voauan (Firm) 1t dusunuuansferuduiusvesuSunaunandn i ianveskanindals
1NN US U VeI T8NISNANT AU K3BLUD NNIINT Il AT UNSHARAZYINTANTIUR
Puuganveraniniamnsandalanadenisudadnnunisnieldwaianisudniiluey

(%
0 [y [

Yugilu (AT SeaSegdyad. 2550) Beanansauandlulendinaanslanail

Y=f(X, X, X)) (2.1)
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Tne?
Y = USunaumanan

f = AszurunsHAnvSawmAlulad

X Xy X, = Ginaladunisudesiind 1 eviledt n

Tnaumsidlomualidsey o afiuds o vatlanamils siurunandaarundile
Juogfifuinnuvesdatonisndnuiasing q A4

uenanilunszurumsndniivsznouludaonandn 1 viauazdadonismdn 2 via
FosdinmsUsziiuen F9BiAsvsiiRdndudestmunsuuuuresiteiduildifusumuveanalulad
nSWaR T

1) #sATun19wadn Cobb — Douglas Function

nsinunaunisnisuaniieglugu Cobb - Douglass Function dUad
wnnaunsnsRARs UMDY Rl

1.1 aun13MINEAKUY Cobb — Douglass Function @31304ana09AuE aneu
yostladonisunusiasatale nszAduussansiussanmeild o Arpudangurestanande
nsltiadonsnan deaunsailuldlumsiieseiililaenss uasdulsslovisouuiniudn
flazufuusesnsnanliiussans nawgetu insigaianuBaeurosnisnani azvilvinsui
Uszdvsnmnsidtiadonsnanuiiny

1.2 3UaunsamasaUd suduaunisidunsslusy Logarithm 4@ sazaan
Tunsemmmedulseansing q Alussleriden1sinserldieuassng,

1.3 Hasauveseduuszans mindnvesdadoduuysdasend e naniuuos
Arpudangunisndavestadenisudarianue uansliiiuimaneuunuseruianisude
(Returns to Scale) Fafulumudeauyignummauinnmaalasialuneldnainnisudsdu
flanysal dazfuvsslovflumsdrdulavesiuaslunsversvuinnisndn wagamnudangu
yesnsuansonaiUdsunlainislitade viedenudavguniman vilimsuiaseansam
vaedadenisnanyidagy 9 TN AITUIDINANDULNUABIUINNITNAS (Returns to Scale)
wegalsinuilsiduniswdnuuu Cobb - Douglas Function fifedninde Armubanguaes
MMM (Elasticity of Substitution) veatladenisnanazdaviniu 1 uieasil uazdoya

voadadeduuusiiawiuauglala WewinuvesauniseglusUvesnana (Multiplicative)
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wetuauduasmuinddadedundsunsdiondinndugudld lnefidnvazuuuuresiladdu

Cobb - Douglass it
Y = AXPXDPX D3 L XD (2.2)

Tne Ul
Y = dSunaunandn
A= fps
X1, Xy, Xgpos X, = Jadgnsndnviingnge
b0y, by, b, = AdUUsEAVE sHBRvE TN SHER
2) flaffunisuan Translog Wuilsriduiifierududou uilnnuamdianu

gangu JULUUANNTTANNNTOAIMIUA Aail

1 1
ln y = bo + b1 ln X1+ b2 Ln Xy + E b“ (ln X1)2 + b12 lﬂ X1 Ln Xy + E b22 (ln X2)2 (23)

179 by Wae b, kae by (i=1,2) AofakUsNABnNIsUsEHuaT
2.1.2 N13590USEENS NN

n133nUseansamvesnmiienda Agduuunisindaanslunini 2.1 Fauand
NTLUIUNINARNUSENOUMBNaNARI LI LYNTdn HuRe v Fudadiluwnuss uagdadensuan
° & oA = Y ’ o w ! a a av v
uunile duae x Fakansliluwnuueu 1@ OF Amuduiusseninslsuuaeswandniilaain

Usinaweslademsniniildlaenidu OF wansieUSinavessandnuiniigataunsandnlaain

nsldladenisudninsenusng q Melamaluladniiegluvaeiu Wy OF gniewly fie Heidu

NNSHNANNI DLAUNTULAUNITHAR

a v

mhendnla 9 lugeamnssunmasiasanidmasnisnanaguudu OF uansly

'
v oA 1

wivinduluegnsiiusg@ninmmamaila (Technical Efficiency: TE) ufe wilgnana@1u1se

Tdwalulagnilegluvazuulunisuussudadensudnlaeg1efiuse@niamdmiundnduen
v ' a a o w a o ! 17 y Y @ ! | a 1 ¥/ IS | (S
dmihgndnimdnisudnegainitdu OF wansliiuimhendaiu dvaluladegialad
UszAninmlunsnandudvseliiiuse@nsninmamedin (Technical Inefficiency) 30 A wang
Tidudeulifivsednsnmmanaiinveadnds Tuvaenian B uaz C Seguudu OF wandli
Wiuimhendeiiszdnsanmamaiialunisnde wiiendendnndinisudn o 9a A @wse

Wudsednsarmmanaianiunisidmaluladlud o laaesuuinis dufe wiliondangias
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Windsunamandalilaundu lneAndlendalduiuiaesdadenisudafiseauasay Tund
Mendana1usaUiunNananNge A lUdge B vsemiiendnaiunsoanusuianislidtade
n1sndnas neiinulsndndinsanunsondndualiladnuiusingy lneusunisndnainga A

TUdsqn C

NANAS

0 N R RRFTARIG

o v a
AN 2.1 LEAUNTULAUNITNGS

i : YFuusean Farell (1957)

Msifiulszavsameesiisndniinanilithedu Wunsieszileagldisuusnan
Wanifedes JadeiidmaliinansiiunananUsznauluse anuanunsalunsifiudssansan
mawelavesnantazauaasoiunsuanduiiieliannsUszndasuilesnanmsvene
YUINNTITHER (Scale Economics)

UssAns e sminonaniiinaindadenisndn nuiedelseavsnmmanainves

miiendn lnedayaniaiiusmvesladenisnanuazrandnaiusadamlariufloauuignuid

a1 1

NEANTIU (Behavioral Assumption) Y84nUILHEN :1'Wlﬂwmamﬁmﬁmmiéfunuméwq@ wazdl
aunzaselassadevesmalulainisndn fedu Usransamveamitenand Talddu
wenanazlfesunefaszansnmmamainvemiiend auddanmnsalinanisiinszidu 1
iy 1wy nafinanndadunieuennszuiunisndn vienafiinnnsuasuwlasianves

J8NTHANLALNANARADAUAINITO MINSHANVDINUNUNANFIDENT LYY OUBYANIIAIUTIAN

'
a [J

wazUSuaueetadun1THanLaTNANARAINN1TIANTLS waENIENEARBINITAUNUNITHENAIER

UsganS nnveantgnanninleuuazusenaulusisuseans numanadawasUseansan
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19855 lngninasiuvesusedninimmamatianazUsed@nsamdnass vunefelsednsan
MAATEgAIanT i aiuainduinmiiends Jelsansamdnasslundnuieisauaiunse

lunsdrassusedonldtadunsuanlaglddiunanvesladon snantudnsnaiuds o Amunza

Xy

J99UN1SHAR

AN 2.2 NM15IAUSLANTAINLALNISIFUAUNISHAR

1 : UFuussann Farell (1957)

Uszdnsainnraunatalagn15ledaduniswan (Input — Oriented Technical

Efficiency) anunsadalalagnisAuinensigiu
TE, = (0Q/OP)=1—(QP/OP) (2.4)

Jesnsrdrusinesiiadonisndnisassanunsauanslasauduresduduyu
wiatu AA faidfu UsgAnsnmdnasslaonislddadonmandn ansataldannisdiuam
BnIIEIY

AE, = (OR/OQ) (2.5)

LazUsEANSMIMNLATEEAERSAeN1SIEUTaN AR aunsainlaainnisAIuI

DNIAIU

EE, = (OR/OP) (2.6)
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[

muduiusvessyansamelamg o annsauandldied
EE, =TE, » AE, = (0Q/OP)e (OR/OQ) = (OR/OP) 2.7)

Flunsanuildisnsinussansammanaialnenislddasoniswdn (nput -
Oriented Technical Efficiency) fsuanslunmil 2.2 lnsfidussavsnmiinanaundasdaiog
5¥%319 0 uag 1 lagnnAn TE = 1 nuneds guinviinisuaneg1aiiuss@niammanaia uag
1A TE < 1 nuneds gudnvinisnasegnslafivssansnmmiamaia

2.1.3 A599UsLANSN N

MFIAUsEAS NMmMsHaasaTaledl el nsivunwmellladnnsaan i agnawiangay

'
=

ansavililngodenuiAnsendunsuway Fududuiivanademiuduiusvenisnaniie
luangnduszdnsamlunisudnlunsljia Inedunsuuauaiunsaiivualaain giudeya

o L4 1 a

MsHAnYeInaI0g WL eTeilaenslH A unandan iy 13 235 de (anTeil fea3es
yad. 2550)

1) Eunandnminfudadunse (Linear Isoquant) Farmualdainnisasiuvnuny
Sounsoudoyavoinguiosieiamnlasfidunananvindudadunszindmgad o
lLififayadiintuaidla q gaaslusumiansinudienionnindurandamitudadunse
fldrmuatu Fauandluawit 2.3 ()

2) W unandnwinfuainnisuseiliu (Parametric Isoquant) @ afavualdainnng
Uszifudnuusiitmualiluilsdduseadunsuuauininantd F5nsdnaniagdosimuagiuuy
yosilafFuniidunsuuauiisnld sunuvvesilsddud Farell Yraundluma§UR Ao Cobb -
Douglas wunardnyiniuaInmsUszdiuees Farrell agldaiudrmaainin wasteyaiiindy

939 @11309eg AU AU BvTe VB IEUNANGAWNNY Auandlun1ni 2.3 (b)
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NANSR NANAR
Y, RN
| s
|
I|
I'|
&
&
)
; @
@) T—_ 5
0 > 0 >
x,fy x,fy
(@) Uadsn1suan (b) Uagun1suan

AT 2.3 EURNARBRWNNWTLEURASY () WEunaNanINuaInn1sUsesiiu (b)

i1 - UFuussann Farell (1957)

TunsujURnsinused@nsnamuasmenananndunsukay aunsniilalneede
adqa aa v ldy
78015 2 F50adl

1) n1sdnussdnsnanlagnisussynd ldnannisA1uIunIsaanfAIans (Non -

Parametric) Tul f ava1donsudgynilusunsud adudunss vieddnduluisdiSends
NIATIEIiNTSaeunseuTaLa (Data Envelopment Analysis: DEA) lagnisindsednsnineie
38 DEA avfmuadunsuuaufenisasanuaudonnsoudeyavenguiiegnsinuanayo1dy
witymivsunsufindadunsafiefuinmanlssans nnveudas vidianas

2) M3invszdnSannlagnisUssend bevann1suseiuAfwlsn1ead a

(Parametric) #3233nUlWATAFEAT N15TATIEEUNTULALTWIUEY (Stochastic Frontier

Analysis: SFA) Tagn133aUseanSn1mn18s SFA asdesnnuagUiuuvasilenduilanzay

'
=

dmsudunsusauLazofun1sUTHEuAIRILYS Y50T5LATugiRA WaAuIMMmAIUTEENSA N
VDIARLNUIINANIINTBYAVDINGUAIDE197I9M3IA
dwsunsfnuildI9eldIsTauseaniamlag Sidunsuunudailugy (Stochastic

Frontier Analysis)
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2.1.4 M3ATzadunIILAuTaiugy (Stochastic Frontier Analysis)

NIATIRdun AUy (Stochastic Frontier Analysis) 1Uw3Sn15Useidiu

Y a a a

AWl SRl TudunsULALING WYY aT AT eikasyIN1TInUsEaNS A MveIN1IHE

[
v a

il Fudunsuauiiiovn aunsoldldieiuiumitadumeluladmssand whu uoznmed fu
funuilafdudafvoanaluladnisuanldun deftunisnda uasiledtuszozms fauans
Tunwdl 2.4

Aigner. et al. (1977), Battese and Coelli (1995) wae Meeusen and Van den
Broeck (1977) Idtiiausilsdtudunsuuaunisudmdauiugy lnonsfinduusanuiianain

Fattuguidnluluuuudiaeswes Aigner and Chu (1968) Fsanansarvualddel
In(y,)=x,B+V, —u, Ji=12.....,N (2.8)

R In(y,) A9 Logarithm U8IHaNANIeIVITNEHNANT |

x, A (Ix(K+1)namesvostadanisuan Invduidndausnvesinines
a | o ! a A A [ ! a [ a ' a A . agy
fiAwiiu 1 dusundnfiwaonansi Logarithm vesUiinadladensndnvesmiiondnd i Al4
Tun1swéa

=Y

B, Ao ((K+1)x1) amesdaldidusunulunisuansridand i linsiua
v a
71RDINTTUTTHUU

u; e Fawdsigaiuguarviniilduansausedninmgdanaia Tunisudaves
wendnlugedmnssuineIsan v; As Aaudsaradanandaiugy Jedadudunulunis
osunedeladudmsuanuiianaian1s q ManannTiauaztadumulindusuitliaiunsads
Talunszurun1skan dulan nansznuvesanImAuiieInIa n15UsEN9TeIntingu TuAtea
Judu ag v, dvuelidnisnsgansduuudase uwasduuuunisnszatedinuulnd laad
1 a Y L4 PN 2 < a S a o =
AnadawiiuguduazausUsUTINasl of oy v, Wudasslagduideiu u; Jea1u1sa
AurualidsUkuuveanisnsyateluiuuniee wu wndluwuden (Exponential) n3ofsuni

(Half - normal) 1Judu



18

NANA®

Production

Frontier output Function
s exp( X, F+v, v, >0 y=exp(xg)

W : ® Frontier output
| ] explX,f+v, 0, <0

| X 1ladenN9NAR

AN 2.4 TRATUSENIINANTAVD LG UNTUUAULT WY

iy - U3UU3991n Aigner and Chu (1968)

2.1.5 wuUIANaan g lun1sANEI

lunsAneil un1sieseiyszausainnisaesdswniwiuulugeununsng
518980 TUN UNTINTARLLT NI A835 SFA LA TLASIEMLAUNTULAUNISTHE AwUU Cobb —

Douglas Function tiiafnwanuduiusssnindladenswdnuaznandnneuniauuily lngaunis

Janwoigeall
bly b2y b3 bn
A 2K @K (2.9)
TagAUn LA Y = USunaunanan
A= @ah
XXy Xgpeo, X; = Jadunnsednviinsng
b,0,,bs,....0, = Arduuszansnisndnvesiiadenisude
Iny =InA+Db,Inx, +b,InX, +b,Inx, +----+b, Inx, (2.10)

Muualiaunisnisudneglugluuy Cobb-Douglas Function tfiaaaniduguuuy

7elunisuszununi lneaiuisawdsudusvwuvannisidunselugy Logarithm 16 way
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AdulsEAnsrasiuwlsdassluaunisazuenanudavduvemaninnineJadunisndnusazyin
WAZHATINYRIANENUTEANT (ANuBavg) YaeiulsdasefinaniinanauLnuAeIuIANITNER
Fudulszlonilunisdnaulanazvensvuaniswds uaznsusudadrunislitadenisudniiel

Usgdivsnmganan

g}

2.2 WUIAALNYINUANTNLATEINITIANLALTIALAR

2.2.1 LUIAANEINUENTWLATHFNAEIAY

wnAnAgvanwmasysiadandeluanufnfiin yanafidauantfinisusseing
uanensiy azdnginssudiuannisiulsae Iun aniugymdiniuaziasygia e o1g
N3AnY (Usue angiadiu. 2539)

2.2.1.1 danuenadenuiaziasugna Usenauluiienisusenevantin s1eld enaun
wazan U NaNTE (3ne lasusianas. 2533)

(1) 82@W (Occupation) endwidudunilswesaniugniadsnuuas iasugha
Famsiseduuszrnsmansiliiuinaausidiniasiasvgiafiupnasiudsnsnaninns
Ie5uTansssy mstiuszaunisal vimuaR Ardeuuasidmanefiuansnaiu ey nguinunsnsg
farlviemalafsriuiSesTinamandn eldannmsuds nesandn aldaredadonisuan
ganiaviimatneas Wudy auiifununisinddiiadeseanussndng adafinng dnaes uas
AesAgRvesanuiudisvms Tusasdiewihnugsiaensuenadmddselduazaniunim
NIFIANYBINY

(2) eldmpayana uansdegzgmaarugiaduduesdusznouiidfguand
famsidnenmlunisquanuies Usuaniesrmnanislddnslunisuilan fifaaiuninmis
iwsvgiageazilenafininlumsuwaenasiduusslenidenisquanuies fidaaiuainmig
iAsughaniazimsAnuides viliddedidalunissuy iSeus nasnaunsuarsnanuiuay
Uszaun1sallunisguanuies

(3) mawvenguauidelumann Wy maumns Saany viemaunaias
viodu 9 deufluunfn Tausssy Ussnd wazndnnislunisndadulouansiadunundnues
WRZ AU

(4) anunmansa vieds MInseusouderautseendu anuslan ausa

nd1g e v3nuniueY dnuaEANNLANANANYIULSTIIITNUTEIN AN etand
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a |

sfumaungeusidniwadeaniunmnisausa deilwalnensaieaniuninausavesyAna J9az
vavenfsmnuiidastlunsdndulanazdvinasenszuiumsaansiinszsisuiilesnainann
ATOUATY LAYBVENAVRITIUNIUYAAATEUTS

2.2.1.2 wa udnwarnisUszvnsiyaaaldiuauiiiie Usenaudie Ussaing
ey (Male) wag Ussansinavd (Female) Sslnsunfivedsnuaniilndidstumagsssuwd
Fasenruaunamanalviulszanamnngy madudadefiugiudusoniefiunnestu
vesyana iuaounmiifiuudiidavesyana Janmgduiimusunuinniivesyana
paonIuiANIA o Tuldazdisie maumnssnanayilviyaeainginssuiuandaiy
Tnomevidsiiunliuiianinsandesmugdunsegndngdlaienitmane Rauf nindnszied.
2546) LLagLWﬁmﬁqmmm%’UmiLLazLﬁEJuLwaqﬁmiuqﬂﬁﬂmwmaqﬁﬁﬂﬁdwmWLWﬂﬁma
(@7 Junsiew. 2544) SIWANUIITITUMIAYDIAMULANANTEII INAYIAUNANYS Ao LnAve
HAMNAAVUNLUUNINAIIAIINAAVDILNANRY Y WHALNAREYI92UAIUAZLDIADULAZTOUADY
TuduaauAnunniuwasie d9dmanonszuiunsfus waznisinsizideyanazinun
Uszgndldlun1sdiludiie (43797 lAmsena. 2541)

2213978 Lﬂuqma‘”ﬂwmxmwizmﬂ35ﬂé’ﬂwmwﬁqﬁﬁmimﬁyammaqlﬂmm
szognaweIMIiTinegusenwisvesuana ludnvazysedvyaraiidfyuintunsine

a

LardiAsIerinisssnnsmans laeetgdsuandvisadivesuananaziiuag o s ¥ as

9

Aasatumsienuilaluiliomdeya saudin1ssusing 4 duindeesineiu wagnisil

Y
Usvaunsalludiandiuanuwand1eiu ddesniluauniiengdasdnasiaudnaai oy Gade
¢ v | | | aa a A a Y] ~
gaun1sal lasaundi wazuedanlundduinniiauniionyuin luvagiaunideguindnazd
AMUAROUSNY BAen 13U UR dauselingyds wavuaslanlundsreuinnitauniengiaey
= ~ &t Aa A | ' a o A
Wesniionguszaunisalludiniagnauniluganing 9 aaenaulindunniuienuiuway
naUsylevilludsauuinninaundenytes (qv1 Junsies. 2544)
2.2.1.4 ANSANYT BUIBDITLAUNISANEIN LASUINNADIUUNITANYY WALT bATU
MnUsEauNTaivesdin n1sAnwivsveniaanuansalunisiiensui warnsninsieideya

Faszaunsanwaginliyanaiiniiug anudn nasnauaudilaludesing 9 eg1eninaing

)}

2
= 1

angauandniueenly msfinwiuenatnaziliyeralifnenimiiiudunas nsAnwduilviie

S

Y] LY

ANLLANANTIALAR Ao wazAnSIINAINANDNIIY At sfnwdaludnuazddny

= d! dldQ a ! Q.II dl Y = U dl ! U U dl ! U
aﬂﬂismwuwuawﬁwamaq ﬂﬂa‘Vl'J‘l‘U uﬂﬂﬁml@iUﬂ’]iﬂﬂ‘Hﬂu33®UﬂG]’Nﬂu YAFNYVHIINUY
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TTUUNSANBIANAINAY a1v3vifiuandeiudedinnuidnidnda gaunisal wazaudenis
Muansaiuluang (Usug angiafiu. 2539)

2.2.2 WUIAANYINUNAUAR

a 1

viruadvesyanaiiunmianmsleiiiivedda o Feildviwasg1sdeienginssuves
yara wazinarengumsdsnuiiieadosunisdniufanssusng o

AnSaius wnsnu (2547) Tianuvanevesiauadlidn wauadiduainudni s
auanuiliey Fsagnszduliiinnansevindedmilduaounisainedsentu Tneeuais
3 adUsneu A ANWIuTERWAR (Cognitive) AN (Affective) Fsvunefsdsylaliiia
NEANTIY LazAINSRLRazn sz (Predisposition to Act)

WIAFUN Asaunswd uazleoruy Wupdig (2550) lasdainuvune wazeSuie
Readuvinuaf vaedis anuidnmslavesusazyana dadunamnainnsiFeus Yssaunisad

AuinAn wazANUTeveIwiaruAfa ALsANIslavesiazyAnalsessle o avlseAun

I

undsiueentUdaussyiu i ummreunielivey seduiidulsraumsaiildfunislainses
dssgsuidunsilUURoR Feuefveuanadadudinszduliyanafineudnuasngfingsu
T luupamnslauuamavids

Gibson (2000) Tianunuevesiauailii diauad As dadadungfinssuiu
musEnBsuinyideidau Wuangantlslumsnieuiiszdmanssnusonisneuausivesyana
iy 9 deyaradu 4 dotngriereamunisnl lnsiviauafiannsaifeuiniodanisldlagld
Uszaunisal

Schermerhorn et al. (2000) 1WA nNNgURINTALAR I YIAUAR AD N15219
wnnwAn Awdan eevauesludsuinmsaisausonunsesedses Tuannzwndouves
yARALY 1 wasTAuARTUaIIaTazsviegniinuldandsiiyaaadeansoonunagitliidy
yans wiiearnnisdrnailiunns vieanngAnsaesyarawaty

Hornby (2001) T smnevesviruailii1 siruni fe Javnaiiynnadnuiesdnse
ddladmilwFoyanalayananis uazdfinsiyanausengireyanayananieduandiiiuii
yaratuAnviesinetils

Newstrom and Davis (2002) limnumsngvesinuadliin vimuad AeAdinuidnuse
mnude Fsdnlnglifnduinyanaiuiannziindentienduagednils uagynituiunisnseii

velkuliureen1InTEyednls wargavnelinginssuegals
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2.2.2.1 Matinvieuad au1anratetade fadl
(1) Uszaunsailnensavasumna (Personal Experience) 1l 9331nludin
Uszdriuvesyana Sudusefindoduiusdsmng 4 (Objects) 58U 9 samaeaian Jalinsussidu

adlumduazUseidiu dumngn q 9 o ﬂizmumiﬂszLﬁuLwdwﬁﬁwiﬁLﬁmﬂwsL§au§ LAER AU
duitauadidnedssing q Tu fegradu mndssaunisainseesusinaduninaueis
AR U313 wazdudsng o Uszaunsalnaniiesgneasuadrsuardninanvinuniise
fngn19n13nan (Market Objects) fanandl uenaindugafitadvdu q é’uﬁm’m@hqﬂﬂaﬁu

9

Y
[

Ldegiunawsifinandiyaeatulesniidninasenisusedivingnienisnaialaenss NdAgy

Y

3 Us¥n1s A

1.1) Aud8dN13 (Needs) Lilosamnanunainisvesyanatuliog iy

o Ia £ ! N L% =< o Y o a N
NAUAAAIUNTEN A uiasildeumlassiulumumanan Ianlivirupfvesy Araldsunuas

(%
a o Y

mulumelulsaryiwein Buke dnauaiseinguulimiisudulioogwiaisasuly
1.2) wwrAaLAEINUAULEY (Self-Concept UNASILIYN Self-Image 30
Self-perception) FMHIBEN HATINVDIANUAAUAZAIINFANTIVUATIUAAANDIA BTSN YL

1 [ 1 [ P 1 ~ = a M LY
’EJEJ'N"Lﬁ LﬂEJLU‘L!’eJEJNIﬁ LL@%@’]@‘W’NQ%I‘WLUU’EJEJ’NI?IU@U’W’]@LLaSLNQQﬂﬂaﬂJLLU’Jﬂ’JWNﬂﬂLﬂEJ’Jﬂ‘U

auedng13bsuaansinaazriouliunnandaingAnssulunutudie fei ieyanandeyiv

dudmiedngnienisnanasi o uaraalisusviavae uiasiionsus wazideniiazulaniiudn

Y

puteslinuidnatels Anagnsls nselivinfiegialssiedwnanil FeuegfiuwuinuAnieaty

Y

A0 a

puiesTiaginwodavaisne
1.3) yadnaw (Personality) yadnnmuesyanaliutiadedned evile
f-j”ULmemﬁmLmamuﬁﬁ%wﬁwaﬁiamiﬂizLﬁui’mq yaraiyadnamiaweiainng 1 e
fud videdame Asfinanmeantdnanssnuseniatedafurirunfvesynnatiusisdu
2) msvirsaunduauTnveIngusne 9 (Group Associations) UARAYNAY

goulasudvsnaliunidesnanidnaudu 9 Aeueadilusimeydieiauslneanisog1989

NAUTAUAR ViFUuARAzinonanAY 2305550 aTannn Lazdawindendu 9 Iusgiudndna

Y

oA v N v = = Y % i A A A
?J@QﬂQNVW]HLE)\TLGIJ']VL‘ULﬂFJ'J“U@Q Mi@ﬂiqiﬂuqmﬂglﬂqﬁﬁﬂﬂrgﬂQEJqﬂuqﬂﬂqmmﬂiMﬂqﬁiaﬂﬂﬁquL'ﬁa

puAnegdls Aezgdlaliyaraiivimuafadosauldienguiananliun aseunss nguiieu

o v a

HANOUTINNY FIINquiamsssusg o Nareneaiu duindudafedidgiinansenuse

o

WAILINITNNAUTIALARYDIUARAALALATS
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(3) Uad88nSnadu 9 (nfluential Others) N13n8AIY8 ALARYDIYAAR

UONAINAAINUNAINNINAINNA1EN TiruARUIuARauIaviAuAfvas|uTlna ia1uise

LY d'

fofdu wiooraiansdsuuadidanmsiiguilnelddlufndedudatuyaaatiiiavswa
finueswansunazasns1dndie Wy gifites Weudinuesivie LLﬁ%EEL%IEJ’JSU’Iiy, Hudu 919
L fimeanuAn (Opinion Leaders) azilavSwantnsnnderiaunf wagnginssunisdoues
AUILAA
2.2.2.2 Aeiifiavdnasensiniruaf liud
(1) ﬁmmimLLazmsanmﬁym@ MsUsENgA U UAAULATA NWEYDY
mnuiderudnsng o semiewl (Judsiidevswaddydususuisnsionsadairundlhintu
Judusuusn
(2) AsuarMseUsHAIADY ATliiNewsasddvdnalusunisaienenning
uARBySWalun TS U IRUARTeMILANAIN ¢ Tuszniensane
(3) M3fnw seduNsAnwdnaseviauAf Losndagiuineinisinomih
IWinnuazmsfinvmeanusidulyegnaninwng
(@) Yausssaludian depuivhafugeudimau anude uavvuusssuiloy
Ussangiainaiu aruuansnavianiidoudidnsnasonisasaiauniiviuanssiuge
(5) avufanmBsinisuasias osdledoanslny 4 AUINIYINAG
Aasuudasldanialunn q wiuds wgaruinniweneadesdledeas wu nsdwiilede
aeufiunes Insvim! [Wugy viliiruefvesyanaludsmndasuudasly
2.2.2.3 93AdiznoUvesiAuAd &l 3 dnwaly Ae ViAuARLUY 3 asAdszneu, viruaf
LWUU 2 03FUs¥nau wazviruaRuuy 1 esfdssneu Rl
(1) viFuARsl 3 o3AUsENaU taun
1) peAusznausulayay (Cognitive Component) Usenaudieainuide
ALY ANAR LaTAIUARLIAY
2) 89AUTENBUAIUBITUA] AU AN (Affective Component) el
AwFanveu/lsivou ievinnsdia/laid
3) 939AUTENDUATUNGANTIN (Behavioral Component) Muefi hudlii
vidomnundeuiiyanaaz U TR
(2) WirupRdl 2 a9AUsznaU laun

1) osaUsznaunulaygn (Cognitive Component)
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2) BaRUsENaUMUBIsUal AN (Affective Component)
(3) irupdsiosAUsznouLAel AveTualAUsdAntunIsvounIoliveu
fyanaiivedmiliddle
2.2.2.8 UssanvouiAuaf nshanseannisiauafauisawusliidu 3 Ussan
(58] Wunes. 2542) fv
(1) ﬁﬂuﬂmuwmﬂ (Positive Attitude) fio A mdndedandeslums
frvFosonsu mnumela 1wy dnAnwisiiruainiddedvnnslavan mszinmslavandums
Tyaralaiidasenanudn
(2) viruafluni1aay (Negative Attitude) A9 N1TULAAIBON YIBAIINTEAN
sodauandoulumedlinele Wif ldeeusu liviude wu Galivouaudssdnd mszidui
abVG et
3) Msldbdansoonneiduad nIedviruafiag 9 (Negative Attitude) Ao
”ﬂuﬁ“lﬂunmqm%zmezdﬂﬂﬁmmﬁmmLsi'hiﬂu(%'amfu 9
2.2.2.5 MM INTIAUAR
mytarmuadludnvasiuiududes 4 wagliinsesdolunsiniiond
Scale pzuuuiipaninaziidausinlumiios aufildazuuuinn feiivimued ludesduguuseann
Feoraululdiesuusdlumauinvieau seudinstaviaueiludnumsatowdamnniy Wy
duudaiegouns rdesuagivIoideny wasAndeian (Busdan mufiwanl. 2546) n13in
vimuadnmegwn mnzdunisianudnvarnaisluresyana daigidesduensualuas
mnwan weanufudnuazdananfimsuusivaey lahe liuduou udfsethslsfnuinuad
vosypnadifiteddadmilaigianinaniale Suiesendevannsddyrelud
(1) geusudennandesiu (Basic Assumption) seafunsiariauad fe
AnuAsLiuauiAnuierruaivesyanaty ssidnuneasiivieniduniegranamis

a

Hufe pnusaninAnvesurraliliudeunaseiuulsegnanniin o819t EAolgIaIa

1@Laamﬁﬂmmﬁﬁiﬁﬂﬁu'eNUﬂﬂauﬁmumwmmﬂﬁmmiai’mﬁmﬂamaqmﬂaléﬂ,mamq Rbel)

duuvuiamsdenlaeinanuuiliuiiyanaszuansoonvie UssngiujdAogsainane

ViruaRvenIINLanteanluUfiAnIaesnuan Wy advayy viednAu dadlvunvseusunu
YamuAnAUIANTumgY dululunisiniruaiuenainagyinlimsudnyugrIefianiw

9811150 UBNTLAUANUUINTIDY UIDAMUIUTUYDIAUAR LAG2E
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(2) m3Fariruninaedslannu sssesdidsusenau 3 o819 Ao Faunnaiaz
N IAIALTNYUNTNTEYIN 13DIT1NIUAARITLARAITIALARNDUALDILAZEATINER BTN TAB ALY
Feageonunduszavawnuinies deiulunsiniauafifedudevesuananainisainla

Inenhdas@enlngsndufernuieiuneandenludaiu S liuaeawanninfinruddnena

A 1 o

niisedauliosnuidusziuntornuduvesnnuidnadesmuvisednAu

(3) usvibiuaralauansiaupinddedwildddaeenuifeuld As
Jornuinviauaf (Attitude Statement) FududausmmeniwnildeSulefenman Audnyzes
a o - b4 [ [y =8 1 7 [ ¥
datiu ielviupraneuauetoeniluseRuAuIan (Scale) wWu 1n Uiunans e Jusu

(@) MsinviruafiiiansIuiiavidnazssAuauanvosyanatiy Junis
A3UNAINNITAOUANBIVBIYARGIINTIALBLANTBUYMAN 9 Asll MTinTiruARveIuAna
Nerfusedla dda asdpamengiuniuruALazanvugluusiaga YIS0 U NN ILAIU N
Fadudrulsznounsosivazsidenudndosunaunaiu asusimduriauafvesynnaty
wszaztudndu agnBefinasdaty 9 azRosnseunquANaNEaLAINe 9 ASUAIUN NS NBME
A 9w @ L =
Wielvinsagy nanssnuauluatwnian

(5) MTiAviAuAR Aosmdafeanuisng (Validity) Uasnanisin nanime
doangen Winanisianlansatuanimduaiawesynea alundfanmas sz AUN3 0929901
NAUAR

2.2.2.6 NSA9UWTINVIAUAR

' v
a a o

a al = =1 % v} a o % ¥ o } 24
wadaIgndnldlunsAnwmiedaiauaitu ludegdulagniunldy
2819%AINNAY LU N1TEINN NISFUNIWAL N15EI522 AISIELUVEBUDNY N1SIEUIRSIRYIAUAR

AMSIATANITAE8DN NNSIRDAIALTR NSANYINALARINNTUNNUSZINTUNT D NLALUTEIR

= 4 1 A add & A Yo o £ 1 1 = a o a A A aa
Wudu umailadsnidun j3nuasgndiunldegisunsnaglunisdnuide dineldfis
19gLaNragagan1siuuInsin (Scale) vosdmasn (Likert Scale)

s

Likert (1967) 41AST AN AUAAYDIaLADS N (Likert Scale) N15USELA UAN

vVa o %4

WinuadlumsinviruaivseauidninAnvesynaasedinils fidudetausteninuuansvirunf

Y

Aedeu q vae q Tepulilsuntsnageudseiliuatudaztanuiieidu 1 11ns uaadn
AZLULINUIATANY 9 nTsiduazuuusiy wazdanzuuuididundnlunisininudlesainiedn
[

ToANAN 9 ATANAAUARADFLALINU UVOAMNNAIBTOAINILNOIATDANNLINTILAY
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UNYDOBUINUU
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AMTAAZILUY AUATENSLaRIiFuARNIauIn WU

WUAee8198e AU 5 Azlluu

LAUA2E WU 4 AZWUUY
Taiwdla WiInU 3 AZLUY
TaliTiusne WU 2 AZLUUY

TaiumIe0g1989 WU 1 Azwuy
AMTlAZILUY AUAlNISLaniFuARnIsay 1y

Wuseag198e WAU 1 Azliuu

LAUA2E WU 2 AzwuUY
Taiwidla Winu 3 AT
Taliiusne Wiy 4 Aztuu

lalifiugneegneds  whiu 5 Aviuy
2.3 wuud1aa9lnin (Tobit Regression Model)

wuushaeslndv (Tobit Regression Model) 1unuusrassiigniiiauslng Tobin (1958)

v PN Aaa o o o w1 =

WALV UNIND LT NUTDUANAILUSPNUN AN WULANTAINAAUY WaL/MI0TAIINAFN FINUUDY

Y

ludeyanuaninndnyaznIATegaans Bl insa. 2558) awinmUsmuniedeiiio
g a ' = & | Y] & o 3 P
y19a590798 A tud9vateivianield e1aziduinsizliatunsainaius adunasiuls way
AanUsmundawinduguddduanneaunis wuudtaednin Juvuivandmsvaniunisel
sananlagluasawsn Tobin (1958) lavinn1siasizvanldatgvasnsasaulunistsduninanu
(Durable Goods) Iaegvinisiansanaldinenianduuan waganduavazgniaduaud Jams

MMoyamuusnuansadunalianisuadeya 1Sonit Yeyalignisuiwes (Censor Data) Aatu

'
P

F93UNULUUTIAdININIT wuUTeennnevangllwes (Censored Regression Model) Aiounla

Y
¥
[ S v 4

S UNLUUINADINIT BWUUTIRDNNUNTIL S NWULAA 18N ULUUINADNTUN (Maddala. 1983)

'
v o = [ o

Tunsaing? EJWU’J'mmmmmmmumnﬁ:ﬁmLﬂuqué Fer3dulalanunsasinArdunamaitunsla

Y

ad o W

Fadlaifinmanisalnena il mngIdelinisinseinisannesdadunieisiasassiosnan
yililadiussanainiiaeudes (Biased Estimator) fauandlunini 2.5 §391n3n O f9ga A
Wudeyavesriasounlidamlddglulnimsfine anmuldinduweada (Engel - Curve) aggn

wUseantdu 2 @1 91ndu OA uaz AB Futiuledmauinaldinevesnsaseuliaiuisaesuiels
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ad o v L4

AILALNTONNRLLTAAUNAT L ITMAERdeeTign (Wiusleiduly CD) esnaunisanney

WAy CD fauszanamnutusiuly (Underestimate) Mainasatalanaiututdulduns

[ '

AB sawansluninil 2.5 Wedayadanuwaedinand Tobin (1958) Falatausisnisinsies

4 o

ANNFURUS ST YD aTTuasALUIANLE BA UL A (Limited Dependent
Variable) flon3879na139ni38n31 MsaAseinisannselndn (Tobit Regression Analysis)

Tnefifmuuuanaeelndviduiiuunansauduiuditadu GH5md finsa. 2558)

AR Ia9ASETaU (L)

s M

NEHYDININIDY

Al

v o A
selpaadpiiEen (L)

v o
eldvesndaGen

AN 2.5 AudunusYaIsglanuAN YR8 UBIAS IS U

11 : USul§e9n §5au Ainsa (2558)

% aay

1491a0dlnln (Tobit Regression Model ) 1@auldimuannisiail Bf5mil fiwsa. 2558)

L :Y'<lL,

i YUY s L (2.11)

Wo Y*, L = 1,..,n wudenguweules (link function) N1@5197ulne@un150nnoelaawdy

Yi* = BO + leli + BZXZi ......... + ka ki+8i (212)



28

A Y

Tneil X 1y X gy X i Ao fhuUsdaszif 1 audeii k
A Ao Uszansnimmiamnaiea
wsiees By + Br+ Bot Be Ao MduuszAvsnsanaesilidnsiuen
ey E wutaRANaIARUUEY
Tnedeauuf (Assumption) Wideafunsieseinisanasy tufe

€ ~1id.N (0, 0% NNAYBY i=1,...,n

2.4 wanMIsiaBiarILILLIlY

Aedlnitdea wanuily v3eRiseniudl " wiefaawuull! Aunulay Boone
Wl a.d. 1931 d¥en19angm1ans fe Litopenaeus Vannamei @ufon1s FAO. Susoudy

2 y . ] N o N v a A % = I A
198N Y White Leg Shrimp @udaa1dly kaz¥an19n1367 13 eniunaned anuliasnny
W omua nwaziaunnmenmMAUTINg U A 9 laun Jenrweiuing West Coast White
Shrimp %38 White Leg Shrimp Tannwudin@iu Camaron Blanco vJusiu (nad 331175 uaz

a a % s 3 dy U ] 1 U % fa a [ U Y
anee JnSlypnus. 2548) Nl a1asadnRUINgNvasn W nluaeus Nilloasanidu 2 nguvan «
suduniegendevesinlan Ae (e iusn (Westem Coast White Shrimp) laun feunidiniiidea
wauualy (Litopenaeus Vannamei) ﬂ?\‘m"ﬂ WU (Penaeus Stylirostenis) LLazﬁ:wnmi’uaaﬂ
(Eastern Coast White Shrimp) lan fg]: w08 Penaeus Merguiensis fg]: UIBUAE Penaeus Indlicus
waen 99193 U Penaeus Chinensis 38 Penaeus Orientalis A aanlunIni 2.6 3419wty

I v o eaa < & ' = I [ a a
L‘LJUQQZ‘V]EIWUﬁVI@Jﬂ’J’]ﬂJLL‘UQLLiQ NUNTUY E8INY LﬂaEJUVLM’JiUG]Li’] EJG]i’]ﬂ’]ﬁL"\]ifUWLGIUIG]QQ 183k

aunsaUsusitniunedunndaulmduened (nsuUsyas. 2556)
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2NN 2.6 htﬁ“m’JLL’Jumlm (Litopenaeus vannamei)

w7 USuugenundtl 3wmis warauea 3nSlyanug (2548)

2.4.1 anERNITAAYaNIv LY

Aarwuunluslidnd 6 Udas @i 1 Udes diumis 1 Udes vtheanlvg a6
fidv1 n1simdeulisy i (Antenna) sfduns laifians 103 (Rostrum) eglusziuenuszuna
0.8 Wihvesnueudon dnwazadisidesiiuuiy Fidu n3ge Yareniuay di1uveani
fdnunduanmieniiduns suhana duuull 8 fu niduded 2 flu Jesuuniuoadiulidn
Wienidvuieusuniiauns ¥R (Pereopods) &d 4175 arenh (Pleopods) fidvadndly
fanefidung 5 ¢ dauvnaiivatemsidueads uwsnsdl 4 Tu way 1 advng wtnadaiilnauysal
afinesdsaneiugdazdvunauemannidiaaienimg 230 dafums (9 42) auen
nlauiIlaenIti 65 faduns AugNtauiaatenInng 165 Tadluns HusaUls
W1 94 fadunT LdY FBUNEL 98 UARIIAT WNWWINE17 35 NAfnT A1vNei 20 Jaduns
dmiindiads 120 n¥u annsomiduynszduandnuesin veudten asnasudann
dai lainund SdeflonsuBsundasannizvesinluveides fusnlade iWudeidsds
sidlusruussamAnarsruuisnulnefissiutiissnm 1.0 - 15 s (aums Badu. 2552)

=

Snungfiavuesiaameiuiife ausadedldidduififssdumnumdud 5 - 35
ddluifudin (ppt) warseRumadus 0 - 5 duluiuain wissdupudufinsydulnls
Ao 10 - 22 druluiudiu drugungivesuniasydulalas Ao 26 - 29 ssAlwald ud

waienunsaideslaludisgumgil 25 - 35 ssrneadia sedueendiauazaiein (D.0.) 4A1 4 - 9
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¥
1 a1 1 =

a a A o o 1 [ & dy
UARLUATADANT LATEINIUAIAIULUUNIALATANS UANTEHIN 7.2 — 8.6 (pH) MU @1U15aLa 8N

[ ' o
a

Ieluusnaiuiianeils (Coastal Area) niausnaiiuiluuduiufidnidund uluani uiag
AALRT (Inland Area) §n51n15493apfiulamde 6 - 23 n3u Tugeszeziian 2 - 5 o
Sasenadsyszan 30 - 65% lun1ndssialy waz 80 - 90% lunsidssmugudiTedd
ATemgfivey (13 3vv1s uavaues avsluaus. 2548)

2.4.2 Fmadeefaunauauuily

2.4.2.1 Mawdsavaidss (Vedu) nuasnsaginisinaissduanundunse - sng
93U (soilpH) uazUiulviegidwviniy 7 Tneldyuen (Cao) drunanveusiniidousenlad
(MgO) Uszanal 25 = 30% U%mmmﬂsﬁsﬁluagJJ'ﬁ’uamwﬁuiuLLﬁﬁxﬁuﬁUﬂﬁUizmm 10 - 20
Alansusielsronss udriind veidsaszann 10 wufuasldnsimman asanufiiue
Tneldfsnlounagwing Yu Tundox q fu Tiyuiiazaeihdulumusosfiuresasaiing wdn
Usanad 15 — 20 Leuiuing anandulundunmateass ieliinulfadelsaiiiute anty
Fomumuveudeiield 1 - 2 Fu deutiiid Yersdesindeneulaetidrainvennin
Feazfoaiuilumsifiuinyssinn 30% vesiuiides (vae §mqasim wazwsIaA Junsvuna.
2547)
2.4.2.2 mawssaihriaugesisunuuuily
LNBASNIILYIINITUINUBINITAIVTUAS 1R INTIAU wazdaaunIgdn
vadedusziumudnuenii 1 wes Weidudvadssfadsuiesuduihmslaguuuntiden
anles (MeO) §n31 10 - 20 Alansu solsrends Turaniainanstu uaziuilundey o fu
Jrepiian 4 - 5 U neuddesgnis @mmwmaqﬁwﬁm%mﬁﬁﬁqﬁ Qquﬁmmfwﬂwmm 28 -
32 perTaLdYd syueendiauaranetn 5 - 8 fadnduredns Arauidunsauazene 7.8 -
8.8 pH A1ALAL 10 — 12 dulwiudiu Adanilay 100 - 180 faan3umedns A1AIUNTLANS

734 120 dadnTusiefing (vae AuadTsu uazwside Junssyuga. 2547) dauandlunmi 2.7
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AN 2.7 nsseatneulaesfau ki uu luve N unsns

2.4.2.3 padsnivedien
Tusgminsniandsaimaiudindeniedamng 10 Tu lnsseduinasdos
it udon 1 unssisegilsgsu 1,50 s iedswnuiuuiluengld 60 Yu inedsifuiwide
aetliduyusndidomoonies (Me0) nnasalusna 10 Alansusels uasshniswinlunam
nasALaINUInunateusey vildRw L luAue AT unnaiRns A udet
uazifuyuunfiFeneenies (MeO) (wao Auanssn uprnaidn Sunisvuga. 2547)

2.4.2.4 NFBYVIDANNNAIWINUILY

NeRINTITYIINITENUIRtUNTvg) 30 - 40 fu USinawealedgludeey

U

71 20 - 35 fu AIMILLUUTEINSUdRY 150 = 200 f/8n 39 150,000 — 200,000 FaRef
Tuteeyurassuuadu 2 daufe Usoyuiauaiiivasufls A 4 uasvdsniuazdieda i 4 1
oyuadnUavis auis @ 12 ludieosde fa luda asdudrot 30 - 60 % yntu ledsam
wnwladszesfisdosediyniuludan 70 - 100 % (vae Auanssn uazAmz. 2548)

2.4.2.5 M3l mnsfaniwiuunly

[ i

I (Y v a0 = v & v v/
p1nsidutadenanndrfegranidunisinnisia ENQQ?J']’JLL’J‘UU'WI@JI‘VI

o

Usgauwad1i5e n1sbionsianiunludedldemsidediiagy saduemnsdidaninauain

Y I

mgAundaunn Wnwunnisasudau Indulunisisgalidednaniuldiss vwamnzeay awnse

q

goBuarAnTLY (NTUUTELS. 2556)
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Tuaedui 1 8 40 ownsnillusiugs 40 % awnsaldemnsvesianamle
9199zl mnsnTlUsFus 30 % walinseezdlundnduasuiu Weasuivua 30 Ju inwasns
981N15qUAI0819N 8Ll UARY YUIAATD 2 WURLUAT [iRTIvERUUIMENYRINT 1Sy

Wisuieuiunisnee s dwanddunind 2.8 vinnuinruievesdsbitdulumuouin

'
a o 1

AANMUA LAAIINDINITA LA b LN INDA DUNUDIUISIASTUN TULI19TUR 41 U UNIUNe

TiemnsnilusAumaUsza 30 - 35% Feaunsaldenmsvesiaiunsiuladiuiuiens

[y 1Al

ineg 3 ile lngansansivialraneuedlinieguiey 2 aswiaduai mnAueauluile
WALLERII1971998 T 9195 mael st msuann Ul f9tU AsanUsunuenstuaing
aoll uagmnAenlildeanadlisne1seAUNITIRD IS IUUSHIUNAMUR MEI9INTUTIRDY 9

Ufunsliemsiis@unaanuimansas (ae 8ugsTo uagnsida Juniseuna. 2547)

AN 2.8 MInTIRARUIIMTnYeIIw TNl dmuSeudisuiunisisemig

07 : USUUT99 N Gugissas Lavnsiaa Junssyuna (2547)

2.4.2.6 M3dansaunm wazn1subulymlsan
Hammsdanisguamdetuduguassafiddydemadssdeunawuuly
\esmnamnsaneliiAnmudemelimnuae Inefinansznulnenssiesnsson wavHanantsv
wnunly iliusuniswdaliiduluaandvune anungivilvdsvawiuunludalsale
UsENaume 3 anngransiuiu Ae

(1) felsangunsuinduluvelies
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(2) guanvearisuawauu bulidudouss

(3) fAawndeuilivsnzay

nsdnisaunmdsnawulufiflussriades Ssmsdanmslidaunny
wilalflenuudussogiane agluanmuindeuiin TnsanzessbenmunmihuagAuivanyas
sadsmsquanazostuiolsafionadeneauniureusisiug msfndefiunfumme funfui
fldlunadss warldestunioannrnaisavosdsruunlufignnssduainnaudsuutag
ot edunduvesanimundenluve dslsadeiiny ldun Tsalasagaun (Wssv) lealiaiundes
(Yellow-Head Virus Disease) Isamidansannid os1 Isavasidulay (Taura Syndome Virus,
TSV) 1sala5a Baculoviruspenaei (BP) 1sa Reo-Like Virus (REQ) Tsnsusanesinaulay (Runt
Deformity Syndrome, RDS) AN e THHNY Wudy (vae ?quaiim warnsiaa Junssvuna.
2547)

2.4.2.7 M3duanaIuulidmann

\nwasNTazTnIsdaiias1eds nveidsdlunsandeumatsandiasig
nasitennadlunistens fansuemieaniivsraslufiuiivionndesduies oriu
inausidananudaliannislfenms 2 e asffedulagldoruainviindeatuildludsduns

Tt suawaiu lsendodutu o Wetiesnwanudu ussqudmdnlihiv 50 Alansu inszae

a

ey tuaninaudemeld minandunisiseusesy asvimsvudsludunds vienain

De .

a

NIV SN UYATNIAUABINTT (WaR ANgITT0) Wasnsida Junssyuna. 2547)

q

LY

a d' d' v

2.5 UPRYNINYIVDY

n1sfnwUsEansAwmIanaiaveinIsidenswnawinu luve wnynInssegoslui un
Jandnazgans §I3eldvian15ies1eiilaeds SFA Wesnweranan 3 Usenis loud Usenis
w3n 35 SFA lalviAnudAyLneIAYsZnauURIANLAAIALAROUTILALA AANABIALARDUTILAR

@ 1 a a = a va v 1 a a Y )

91nF15UNIU wazANlidUssansain Jedunmsufuaudianulidvszansamtudnesilu
o =~ 2 v @ a - aa %
dadruisaantosvatanuduulslunandanivun Usenisniass 38 SFA aunsaldniseyuu

[ v o w Y

mMeadfdmsugUsuuresiliidurendunsuunuwazuantseautvdAyresiwsdaseld was
Usensfianu 38 SFA dusguuiiugIunIamng el 1neianzag 198 iluudunsuuauing 181y
asurgddlanvesninuduaievesnsiuieuiisuseninaiulungudiegne lnefiansanise

ANUARIALATBUNIEDR wavaulUTUsEANS A nvesleua laen153AT18YiaIe75 SFA 98l
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FULUUNN9NTE18UUY Half - normal distribution waglduuudnass Cobb-Douglas 1n3LAT1w4A
‘Uiz?m%mwmqLmﬁﬂmaamﬂgmﬁwnLL’Jum”LzJmaamwmmswdaaluﬁuﬁ%’mi’mzﬁfmmm
LLazﬁafﬁ’aﬁ'ﬁmam'aﬂszﬁw%mwmamaﬁﬂﬁuaamst,agmﬁ’qsunmumlu DA NWIENTIN
‘1m<1Lﬁi‘iﬂgﬁﬁ]ﬁ'ﬂﬂmmzﬁﬁuﬂaL?]IEJ’JﬁUﬂ’liLgﬁlﬂﬁw’l’sLL’JHUWl@J%@&LﬂEW?ﬂii’]&QBB Faanansadinw
Ianaddeiiieados el
nsmuMunATETisadesTunsiesiusEans samnamaila wudn Seddetly
Uszinalng uazsinalszina 879l 155501 n3evea (2554) levins@nwviAeiunisinsegi
UsgAvEamvesnadsedanniuuliludmiauasusu Insldainlunisinszideya fo
088 N1TILATITHNITONDDULALANNUSITITOU Lardaun1IAITNaALUY Cobb Douglas
Function Sawamslianesimuiunensnafidssimawuunlumsdiuiladomndn fo gniam

WIUULN USHI0 %7519 RAUNSE WAz UTIAY KaAITAANITLIEIILIULTINU NE LY

9

'
a =

Awa Jadueuazemaiasy Jsaztiiunandnaolskaziiunlslifununsn sunBslu was
a v a v LY o = = (% a 6 a Aa a
NUITBIDI 5T NITUATART (2557) N13AnwAEIAUNISIATIERUsZANE AnnIaumatla
nsdesnsunIwIn liludssalvenigliseuy GAP Gamanliannn1siasieAnuinnensns
nflsgAumsfingngaziiuseavsnmmamumelanuiasuas Ussaninmaevunn Jannsund
unlngazdvszdns awnssumeadauinndinisundauiaian waginuasnsiduszaunisal

A ¥ a a 1

Tunsidesfstiadu fio AnarresiivsrdviammeiunelafiuiaiuasUssavsamderun
LaznunInsTiaesuNsRneusIREdvsyAnEnmsatun 9nuansAneannsatiedliduds
Feliuseumeiuntsiinen nsidausanlunisineusy wazvhsuiiflvuenlug dadu luns
Wanmeiuulsusasasdmietioneiumaiu ssavs mwmesumadnve s Fudid
Liuszaumnudiss

Tudhureanuises1sUszina Kumar and Birthal (2004) lévinms@ nwuAeafulszansam
mawadansidsafenlulsmadude fivanisidereinsinyiduandfifiuinussdnsam
mamaiated svosdarnlulssmaduiie Anduesas 90 veswandnligegaainiade

s 14

N13uAN NieuamiienuiigIdesnlshinuIuninunInsiun1sideniuggnAinunIn Lag

99

v

MsRuUsEans amvesladenisuan iamﬂgmmmﬂLLaﬁﬁUﬁﬂ’ﬁLﬁ'asﬂmﬂizﬁ‘mﬁmw
mManAila %aLﬂuéqﬁwﬁmiuﬂﬁiﬁwuwﬂ%'uﬂqqmsL??&Jaf’jwnéuaqmwmﬂi dletaglunsaduayu
UsyAvBnmuasssuunananuazaudBuresnmaidssiamlussmadudiesoly wazanide
84 Jesus et al. (2011) ldvhns@nwiierfunmsiiesgivszansnmmanadamaasugia

ward sInden vaIn1siuensntutuludandn Sonora, Sinaloa and Nayarit USL3e4u8H g
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Az TURNVIUTENALLNTLN A1NHANISANEINUIITTIRAN B URNUSATNINaRDUTEANT AN

namamaiianisidssislussezdunassveren Ssfedunalaesntliiduindmaiuiude
wandnnarseliidednisamuluiedonswdniidamaings 1wy gunsaiuazmaluladlui
UszAnininand otalsfmumsidomudndudssudulunisdsunagninisnanueg
yhiudesds mnudesnsfiomsnzadasmaamuludadonaded faunings §awanseny

5eusannfianannsmsdeezdunansgunenunmiiualasiadaiugiuiiedes
Feuegfvanimwinasulnganizag9dluiuf vl N13ALATAINLINRDUNIUATEFA]

Y

)}

ca & A

g Yo 1Y) = A o ] Jo = aw a
gaaslasun1stundowiiouludaniunisalngetiu venanidedauidesssemaduy o
A v a
MAgtee 919

Alam (2011) ¥MsANWAALITUAITIATILAUTEENBN NN A NATANIAIUNTINETS
LAZNI9AUAUYUTe9UaT Pangas Tudiaame 9ann1sAneImuIInIsiieslan Pangasg vUu

& dn oA a a a 1 a a = 9 v S a &

nsdesniivseAnSammanaia waglifvseaninmiiemelunisinassuagaununiuyy
wtuwdrednsmaUseleyidofunurananwazinuel ANsIA1 Uan Pangas a1unsoasiananils
i tnenisvinnnuliusyansam

Begum et al. (2013) yin1sAnwiagIiun1siaszvilseaniammamatanisideeds
Tuusginavsaanna laeld Stochastic Production Frontier @ $31AKANITILATIEVNUI
Usgansammanaiiatunisidesdalunud 3 niviu Andusesay 82 lnedadenisinuemis

o | 1

aniugna syugIINUTA annTete wazendnw iutladeftddylunisuimsdans
W1uid uagtiadenlufiussansaimmamaie leiun n3fnw ey 5181600 9 vuaves
AsEUATA WarANNTNTDNN ey MnamsAnwmiaenuiietesasiinsfiansuiuie
fvuanuvLazduneudinislunsiufinfideadsludngesliinniy swdednnsta
asaansolunsusiugpamnssuddumaalan Wedumadisselsliuinuasnsilfnng i

Gazi et al. (2014) ﬁm'}sﬁﬂmmﬁmswzﬁﬂﬁzﬁ‘m%mwmaLwﬂﬁﬂmsﬁmﬁ:ﬂumuaqm
Uszinenniande Tngld Stochastic Frontier Production Function @uwafildannisiiasizsinuin
Hadeiidamalinmaidsstdluszuudeiivssnsnmmsdumaia fo Jasemediuenms wae
Hadeitlaifisydninmmeiumeda Tiud Jadedulszaunisaflunaides uasdadomedu
nsfnw Famnidfiudsraumsallunsifeuasiinssdunsfnulaenisdalidnistinevsunde
fundstoyainans asdeliinumsnsldiinuenazenufifindu andym mslidvssansam

[

maunadavossuasle ‘\]’]ﬂwaﬂ’]iﬁﬂ%ﬂLLaﬂﬂﬁLﬁ‘u’j'}ﬁﬁ]ﬁ&lﬂ?ﬂﬁ’]ua’]ﬁ’]iL‘TJUE{I'JU??’]@ Tunis
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g oy W ! v & & oa & o v v a
Aol Fangudiegiavatnuninsialdidusdiutomsde dadsagnuasidudunyiosdiu
anunsaansuukasiiunandnslikanuasnsluuInamuaymsussmanadela

Nguyen and Fisher (2014) yinns@nwABIiun1TIATIERUTZANSANLATNANTENUIN
msdeafausnaaumisniinuiiiles lngazdunmsdessduuududy wuufadudu wazwuy

a d’ d‘ b a L3 I dy 4 a . IS a Aa
5ITUYIA FaNANLAINNITIATIENALNUTINITEBIAWVUSTIUYIR (Extensive) HUszENTam
MANAdANINNIINITELINWUUTUTY (Intensive) kaghuuAududy (Semi-Intensive) hag
HANTENUIMNUANIILNTAINUUUTTURATLUUSI TN AV SUAUENTINaNTEnUToeNd 1
Wsudesnaanein Ineladeniinanenisifeafauuuidudulaguusssuys As Ussaunisal
LATLUUANTNTU AB NITHNDUTH AIUU IARANITANEBIAINITATI8AIRUALLINISIUNTS
WanNseseuanunsnIkazEimuaulevIssensuiiiedes wewdlulywiuaniie
] a o LY d‘elJ IS dy Qll a d‘ Ig

98199599 uazN SR NSEUlUNURUS Nala R UInd LY

lliyasu et al. (2015) ¥inn1sAnEA8afUNITIASIEALUS B ULTIBUUSE AN A manatla
dnSUTEUUNITNANT WANF19duYBIN s Bh eedndUraaluavaynsu e 9310
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segosdidestamunnuliluiiuifimiaanduns S 30 918 W Suaeunandt S
10 579 SunokfissayBauns $1uau 5 599 uaetulng $1utu 5 518 SuneutulI e
U 5 518 wazduneutsne Swan 5 518 neuthuuvaeuaululdlunisinusiusindeya
fungudiegna smnraudeduiadlidini 0.70 awnsmiuuuasun i ululdle
mnengn 0.70 Sududesidlumonuuaginisaaausnass niednoanluainnianfudoya
MNNauIeEN (faen Mivddaw. 2554)

PANANITIATIZUAIANT 93U (Reliability) 1M1AU 0.764 LAAIINTLUUEDUAILT b

fifnanudesiuas annsathldldlunisfiudeyadunguiiedndla
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3.5 msusiusudeya

mafuunudeyalumsinund fidelddidunsnudunounasiinafununadoya
i 2 Uy deil

1) Foyaugundl (Primary Data) Wiuniunudeyalnsliuvvasunuiiimutuluaouna
inwmsnsTegesiasiamuuuliluiuiiduresBann S 450 ay

2) Yeyavisgil (Secondary Data) lnsdnwmgui wurdn wdnns uideiieides
TneAnwanunasdayaniie g Téun nisde onans unarmidluuazieUsswe c1ulds was
NsansmaInns iy daliifesfnunnseuuinaudnsufdeyaaifding q Afetes

AunsiasanaunIILE bkl 919 nsuUsens dnnuimuinIsITensinens dUnnuasegng

[ v
NSLNYAT LUUAU

3.6 MIAATINYTDYA

o v a ¥

Wdeyansiusulannmsdunyainguiieg 1laalduuudoun 1IN IaaauALYNADS

Y
£

vt sendeyaliaenndesiuinguszasavesnsidey Inedluneunsiinsieiteya Aadl
1) WUUEDUANITINILNITATIABUAIILYNADILAL ATUNIULAINNAITHALA U LN U VB
\ATesilausnzE Y
2) dhuuvaeunuitassiaudauntuiinastulusunsudusagunisadfiieUszuianadoya
Ay v @ ° J aa DK Ay A € v o sal o v
AladaiukagaruinAImmeada wanhmanlaundnssiliasemuingussasannnual’
lngtauetayalugun1sausenauaNE e kasdnamsAnwndiaeilaunasunanisie

2AUTIUNE UazWyUTDlaUDLUY
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3.7 dnanltlun1sAnen

[

nsAnwassillavinns@nudeya Ineldatianneitesiumslinsigideya Al

3.7.1 @aAnsIauun (Descriptive Analysis Statistics)

[

AATIEvvaLanIsaeIN I NE et EnsnsggeslunuN T Tnasid ang
TayanuFIANYRINgNFtaE1e Usenausme e 91g (U) seaun1sfinen Ussaunisalnisides
P = o & 1 v ) a | a ) )
Aanwaunty @) mseusy @wunswiel) wasdeyaviruaizesnuninsegesiiednuiady
inasioUszansammianatiaveinisiaesnien awn Jadenieiunieninuasdinin Jade
N9 1ULATYEND Uadenisnnudinuuas Tuusssy wazladenerinunisduasusazatuayy
lnguanwan1s3insgidayaniadd Jinsievnaiunisuanuasninnd (Frequencies

Distribution) $a8ay (Percentage) ANade (Mean) WazdruiieiuuuInsgIu (Standard

Deviation: S.D)

3.7.2 M13AAT1MUsEANS AMIMIsnATiAYaINTsIaauILIuUT INYRINEATNS

5718808 TUNUNIININALLTINT

3.7.2.1 MIAATIRNUSEANEAINMIAMATATRINITE BN BN lITe N ¥ATNS

¥
(Y (%

5188 8luUN U TININALTUNTT A8 IATILTTUNTULAUNITHAN T Wi ug wuy Cobb -

'
=

Douslas WuagAiaeuldunlasanaglusunisinuss (Battese and Coelli, 1995) FasUuuy
aunnssadl
6
/ﬂY = BO + Z Bi/ﬂxxi + (Vl T U‘) (31)
i=1
I EGRRIN

Y fio nananend Flansusials)

X, AiD ﬁuﬁmsﬁmﬁaﬁunu’muﬂm (1s)

Xy fio Ustnaigniauniwiuuly fasiels)

X5 fi9 USanasenmsianiwaiuuly (Rlansusiels)
X4 A0 USunauensnuwl @nseials)

Xs Ao USunauansiadl Baseals)

X AD Duaulssuaunltlunisnds (aussls)
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waNN
B, Ao AUszanunsdulsyans
v fie Aeaiatedeusuuduiiinaindadenldainsaniuaula

Ui AB USEANSANMNamATA LasiA1EnIne 0 99 1

a &

NFUNIST9BUYI LA 1D veunn1san M TulUle wasnsiuaUsyansaw

[
v

mMampfiaveinisidesfavnikiuunluveinynsnsredesluiuniminas@ans vl §Ieleald

TWsunsud593U Frontier Version 4.1 lun1siasiegvitoya

3.7.3 M3l neniinaneuszdns mumnanelavasnsidesd swrawauuly

o/ a

YBIUNEATNTTI8G08 TUNUNIMNINRLLTANGT
a & o aa \ a a a g v
n5aATentadeniinadeusednsanmiamealinvenisidesdevnawviuunty aes

\NuRsnITegesluiundwmines@ansilalinisiiasigrinisanaselnidn (Tobit regression)

[

\19991ALUUTIABY Tobit regression A1unsaLAAIAI LTS YRR ILUIIUNeglutImdIin

wazlufianduau (Tobin. 1958) Fawanziunsimseidadeninasofuusmulunis@nuassil

<

8 AUszansamnanaila (TE) Mludndsauifianldiduaviazedlugiafidmun lnedian

o))}

faug 0 fv 1 dwsunsidedudsililumsseitateifinadevssansninmamainve
msdestannuulirennumsnsmegesluiuitminazsdunst Ysznouse (1) wel (2) 91y
(3) Uszaunisal lunmaideadsuawanunlu (a) $raulin1sdnw (5) n1seusy) (6) auad
ANUNEAINLAZTINN (7) NAUARAIUATYFAD (8) TiAUAAA U IPULAZTAUETIN (9) viFuaf

AuNTALETukavatuayY flandluaunis 3.2

Yi = BO + leﬁ + [32><2i + [33X3i + [34X4i + BSXE HO nggi + & (3.2)

[

Tunsfinuaded
Yi @0 YsrAvEnmmamedavesnmadssmnmuuliveununansnedos
X, o iAveanunInIegesfiasdmawuul
(MUUARILUTINAYIY = 0, LAZLWARN = 1)
X, Fo orgrennumsnITegendifetsumuauuly @)

X5 fo Uszaumsallunisifeanavniwiuuluvesnunsnssedes (@)
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fio Swaulimsfnyonnunsnmegesfiassinamuuly @)

fio MIousITRNNEAINITEges A wula
(Mvuaduushimgausy = 0, uaziAgausy = 1)

flo AadsvesirueRdumenmuasin et AL 0sEiAe
fanawauly

flo AdsvowimuniduasugivonnuaensTedesfianeammuuly

fio AndvesiAusRsudsauuas SausTTeunNuAIN Tg0Fe
ey

fio AlsuosimARduN TSR uaraT UM TN RSN BeiAes

Sgelie VY

Bo+ Bi + st Pi Ao ArduUszdncnIsannesnlainsiven

a Y a

€ A ToRANAIALUUEL

Ao 1,..n

Tngnis3asisviludiut agldlusunsudniagy STATA Tun1sTasizvivade

MinasoUszdninmmianadavenisifesnauninuuluveunsnsnisivdegluiuidmin

QTFUNTT
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NaN1SANE

£ £
&

nsAnwdilunisfinuusednsammanaiavesnisifesiwnininuluvesnunsns

[

segesluniunminazdanst Inevinsiivdeayannnqusisgiununsns 314U 450 Ay

¥
o w v

Fanannszideyavesnsiinwinusenndu 3 dawddny fail

]

diufl 1 anmmaasegnadenuwasiruafiigInuMsiaesi I uuluveunynIng
egegluiundminaziians

dui 2 Ussdaniammenaiavesnisiaednuiuulivesnunsnssegeslunui
JMIARLBANT

! d‘ v aa 1 a a a Q%’ v

duil 3 Yadenidnareuszdnininnnanailaveinisid s u1aiiuen lirenunsns

8808l UNUN I AALITUNTN

a o/ %

4.1 #@ATNNIUATYINIAIAULASH

LX)

AUARLA BAAUNTITLA B9 90130 UU LU Ya 9

WNERINTI888 TUNUND NI ARLTINTI

4.1.1 FayadnINNILATYINIFIANVUNBATNTINEE BLRLE B 1IN LY
TUNUNIININRLLTINGD

1
[y

ANMNNUATEENIFIANYR LN YATNITIvE B LI I L TuN UATan e

[

avlans) UseneumeanuaeniluresniiFaununsnssegegifeiaiwiuunly fll
HAN1TANYINUIT InERsNITggaediasedwnwuululuiunFminaz@ang

Dumerne Anluiosas 64.44 ongszwing 36 - 55 T Andusesas 45.11 uasilongweds 45.06 T

1<

JuNsAnsERuTuUssaNdne Antluioway 40.00 wasliaaunmuasnu Anduiesay 57.78
dulngfandnlundi5ou 3 - 5 au Anduievay 71.11 InedswnuanndnlupdiSounde 3.12 Au

wazludruvesd uiunssnuluasiisou 1NENINTI18ERENTIUIULIIY 3-4 AY ﬁmﬂu%’aaaz

[ 1
o I

68.89 wardTIUIULIINUREY 3.02 AN INEATNITIIVYEBETRUAY 66.67 INUNNITUR NI

[
a A

Wil 1.5 - 10 15 uagdiuivhsudssiwnmwunbieiowiidu 9.47 15 9ann1siiansan
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Uszaumsallunmsideswnnuunly wudnnemsnssegeeiivszaunsallumadssdwriuuly
5-15 U Andusonay 44.45 uazduszaunisaliade 14.08 U d1mSUa1unNI50UsUINYATAS
egeylasumseusuiendunsid e wrwiuuly egrees 1 aseel Anduseay 62.22

Aawandlums199 4.1

a v Y v A 1
A15199 4.1 anwaueilureInsEaunYnsNIIuLes

318013 73U (519) Sowuas
L
68 290 64.44
VAR 160 35.56
334 450 100
a1y (V)
25-35 133 29.55
36-55 203 45.11
> 55 114 25.34
334 450 100
9181088 4506 U (A1 S.D. = 0.37)
S2AUNTSANEN
Uszaufnu 180 40.00
seuAnwInoUAY 100 22.22
isenfnwnaulaiy wie Uav. 90 20.00
auUIan MeUSA93 80 17.78
334 450 100
A0TUAIN
Tan 160 35.56
WH99TU 260 57.78
URRERN 30 6.66

374 450 100
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A15197 4.1 (519)

S80S U9 (578) Saway

AMUUENITNTUATISToU (AL)

<3 100 22.22

3-5 320 71.11

>5 30 6.67
EREY 450 100

§ruauaNnInlunSeu Wway 3.12 Al (@1 S.D. = 0.16)

AMUUBIIUTUASASoU (AL)

1-2 120 26.67

34 310 68.89

>5 20 4.44
37U 450 100

$ruaunssnuluasdeu 1ady 3.02 Au (@1 S.D. = 0.21)

¥

wunsuaesisuawauuta (1)

1.5-10 300 66.67

11-20 80 17.78

> 20 70 15.55
EREY 450 100

NuvhsuGse Ll 10ds 9.47 15 (1 SD. = 032)

Uszaunisallunisidesiaunawiuuily @)

5-15 200 44.45

16-25 150 33.33

> 25 100 22.22
450 100

Uszaunmsailumsideatewnuunlueds 14.08 Y (d1 SD. = 0.24)
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A15197 4.1 (519)

S80S U9 (578) Saway

37UIUN15U5Y (sad)

lalveausy 170 37.78
athatios 1 ada 280 62.22
33U 450 100

4.1.2 NAUARYINEATNTIIVEEN8NUTFLNANARDUTLANTAINNINALA

&y
maammamqwmmuuﬂu

wamsAnimARTesnEAINsegaiefuldeifinareUssansammanada
vosm ety Ysznauseilidedunenimuasdaniw Yadeduesusia Jade
sudsnuuaziniusss waztadesunisduaiumivayy duansluansisi 4.2 wuin

1) Jadenrunigainuasdinin nansusediulagsinegluseduanudAguin
Aady = 3.46 l6ud fiufvnsuilifiomme (Aeds = 3.89) uasmsdavuvasilunsidesdann
il (Aades = 3.78) warluginveanisvens e sdnilasugie By waznsatuayuain
09ANSUTINTAMWTT09F U wamTUsziliueglussAuanud@rUunans Aede = 2.71 uag 2.53
MUY

2) Yadufuiaswgia namsusadulnesweglusziuanudifgann Aede =
3.85 & s1m1emsda (Alede = 4.04) madiiensneilse (Anade = 3.96) AUeTs

(Aafy = 3.78) WALAI5) BUTUIINNOMUNYUIUNTESUIANT (ANLRREY = 3.71) WATNANT

s 4

UsiliusgauanudAguiniian tawn uasdimuienuganie (Anade = 4.53) usaunld

q

'
I al

lunsidesns (Aade = 4.49) LagNI1TUINITVRIUNAY (ARG = 4.49) uiludIuYDITIAN

% v

wganie nansUssiiiuegluseauA@Ay YN Anade = 2.09

3) YaduaudinuuazTausssy nan1susziiiulaeiuegluszauainuddguin

AnadY = 3.74 laun NMsfingutasenaniunisides anusnluednnisitens wagn1singy

Y Y

ALAENNIPUNNTAATR ARy = 4.11, 3.60 WAz 3.51 MUAY

q

o w

4) Tadeeunmsdnasunazaiuayy nansussliulagsinegluszauanudAguin

o

[y

Aade = 3.67 lauwn n1slasuemteiatulesiulse lnglidealddne nsduasuiuggns

2D

9NN1A5g waznssuseadurhsuannsgiu Anede = 3.89 , 3.60 wag 3.53 Aua1AU
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A157199 4.2 BAUARTBLNYATNTSI8gaeNgInUTaTeNlNanaUseansSnnnianatanvedanis

Apefsnamuuila
A o AU NANIS
NAUAR ALafY 4 -
RIEANDY! Uiy
1) Jadeaunienmiazdinin 3.46 1.019 dAun
Hufivhsuiifioame 3.89 0.832 dfyun
NAUAYUIINDIANITUTNS 2.53 1.035 dAgyUunang
nsvenevesdaiiaTugadu 2.71 1325 dAgyurunana
s SAmuvEsi 3.78 0.902 dfgyuIn
2) UaduenuAsesia 3.85 1.114 d1fgyann
1AM 4.04 1.381 GRIERIGT
1AL 3.78 0.974 GRIERIGT
N3N PURNAINNBIUNLTIL 3.71 1.160 d1Anyann
ussmililumsdesds 4.49 0.869 dfyannitan
e IR TN 2.09 1.411 drgrunang
IR RIGITIVoia 4.53 0.694 dfyannitgn
Msfsesnwlsana 3.96 1.445 drfngann
NISUSNNTURINY 4.49 0.557 d1fyunian
3) Yadunaudsnuuaz musss 3.74 0.957 dfgun
anadnluondnnindess 3.60 0.837 GRIERIGN
nsfingul i Aesradunsides 4.11 1.247 GRIEGIEGN
nsfinguiiAssfadiunisnain 3.51 0.843 GRERIGN
4) JadueunisdueSunazaiuany 3.67 1.117 dAgysn
nslasuemseindulesiulse 3.89 1.570 dfgun
nssusendursunnsgu 3.53 0.894 GUGIATHR)
nsdETIRugaNAINNIATY 3.60 0.889 dAgysn
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4.2 Usgandarumamaliavasnisideedevnwiuunluvasnunsnssiedas Tunui

AININLLVINSGI

4.2.1 Ysaaunandn wazladeniswdai ldlunisideen swnwiuunluva g

NYATNTI19808 TUNUNIININRLLT NG

Uhinunananiinanld uaztatonsuanilldlumadestamuuuiluvennynsns
sedodlufufitaninasiBans Mnnduiogss I 450 AU kanSAnw MU MaEsste
wuunluvesnunsnssee ouldnand aad o 240026 Alansunols NANG Mg 9af 4,200.47
Alansustols uazsan 900.13 Alanfudeld Fufinisifesiswauuluede 15.97 19 fiufins
Lgaaqaqm 30.12 13 wagiuiinsidesan 1.78 13 dasnsvdesumagniswnuuuniuiede
147,700.12 Aasiols dnsINsUaseiarwIuunluaga 250,000.40 Aanals wardninisuaesy
Favwauunlusign 45,000.38 @asels dmsudsinaewnsdaade 370048 Alansusials
USinalenmnstsgean 550042 Alansusials wazuSunaemisdanian 1,10029 Alandusiels
TS Inaiensnuiieds 380.36 Ansrials USunaerdnwasan 530.23 ansdals wazUIuna
g¥nwdngn 170.47 dassls daumsliviinauansiadindes 22591 dasdels USuansiaiigegn
370.31 anssials wazUTanaiasiadiengn 150.63 dnsrals dmsudiurunssnuauildluns
Aeauads 3.23 audels Swauwsnueuildlunadesdegean 502 eudels uasduiuusy

runltlumsienwign 1.84 eusiols danandlunisne 4.3

o a a % a  a & v |
135199 4.3 YTUUNARER LLagﬁﬁ]ﬁlﬂﬂqﬁmaﬁmisﬁUﬂqiLaENQ\TGU’]'DLLQUUWVL@JGU@QLﬂwmﬁﬂii']ﬂﬂ@ﬂ

TuNunFIminassdansd

- du
HANARLLAY , Vo o g ; \
o - NUWY ARG bUBSLUU AATEN ﬂﬂgﬂ’éj‘ﬂ
Uaden1snan
AIMIZT1U
HARENN Alansu/ls  2,400.26 534.52 900.13 4,200.47
fuinisidiesds 3 15.97 3.55 1.78 30.12
USnaugnie w/ls 147,000.12  3,273.94  45,000.83  250,000.40
USunauemisng Alansu/ls 3700.48 824.05 1100.29 5500.42
USHe13nw dns/ls 380.36 84.63 170.47 530.23
USunaansiall ans/ls 225.91 50.11 150.63 370.31

FIUIULTIU au/ls 3.23 1.07 1.84 5.02
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4.2.2 AMN151TLAaT VoW N FutdunsuuauB wl ugy (Stochastic Frontier
Analysis) tuu Cobb - Douglas

HANSANWIAITUNSIRLINILIL Y LNEATNITIEg Y NUNNISIAENeUT

'
o w aad

~ v o ¢ a N o ) N o a £ !
LLquuqlﬂJﬂJﬂqqﬂiaﬂJWUﬁLﬁNUjﬂ bazdUgdInuNINdasnnsenu 0.01 Iﬂﬂuﬂﬁﬁuﬂizﬁ‘lﬂﬁﬂizmmm

o

[ ¥ [
=~ 4

Wiy 0.962 anansaasuieliinsiud ureasuimadesiwnwiuuly Inefidadedu 4 af
denaliusunamandadurmuunluiuduuinnindesas 96.2 Fauansliiuindonunins
i v X ad da | & = o 9 Y A a v
5188081 A 897 101U LU N UA N gInas N 158 890N TN I IAUTIIUNAREAT 9217

vy A & % i & a % a E
wnwluilamngaunuluiie sgrelsiniudinagadenawiuunly Ysinuemsdenaun?
wuuly Usunaendnw Ysunaaisiad wazdiwiuussnuaualdlunisides)wniwiuuly
nan1s@nwluddeddgnieada wansliiiuiinisidesdswawiuululuiun dnwidind

Ananlumsusuussmudunau 35ms wasimalulagnisideslulagtu dewanslunisen 4.4

A15797 4.4 ATWI51dmeT Ve anTuLdunIHLAuT W ugy (Stochastic Frontier Analysis)

LUy Cobb — Douglas

fiauus Coefficient T-ratio
Constant 6.571 12.611%*%*
fufinsiassdsnawla () 0.925 0.962%
USunaugniavawanunla (X,) 0.347 0.258
USunaemasiauraanunly (X,) 0.440 0.259
USueuensnw (Xy) 0.040 0.301
USuauansiadl (Xs) 0.289 0.038
Sruuussuauitdlunisudn (X,) 0.155 0.036

Variance parameter

Sigma-square 0.661 1.279
Gamma 0.215 6.248
Log Likelihood 0.640

T T
[ aaa [y v o o

o QydANNadANTEavu 0.01, **udAgyn1adanszdu 0.05
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4.2.3 szaulszAnsammamaliavasnisiaesievnaniuunluvesnensnssedey
luiundeninazdans
HANISANYITEAUUTEANTAINNIBNATAYBINTITHABINIVIMIUUN LUVBUNYATNS

a a a

! d‘l d‘ U L a 1 U dl ! U =) 14
519808l UNUN TINTARLT N1 WUINSEAUUTEES Mwynamaliala uwindu 0.84 sesovay 84

[
a 1%

mmma’%malé’dﬁﬂsz?m%mwmawlﬂﬁﬂsuaaLamqwnmumludauimjagjiuizﬁuﬂizﬁw%quq
1A8LNEASNSSIEB8UINNINSR8AL 50 U52aUUsEansninyniunaidauinnii 0.81 July
1 ] < v a 1 d'd a a a d'c': = al [ a a
waag9lsAmugalinensnssiegee i luseansarnmiunaiafian Ao dszauussansain
ManARAtesnIT 0.50 Andudaay 2.23 Wedinnunssugosuidsiedidinsitdadenisuas
Aelaiiie MalazaTIAUABINIINUTEEEIAINSE B IwINU b wananiinislddade
mMsnanvatnunsnIsegsdilivszavsawliiiun Jsorananlainusuamandndavnuauuly
AANANANDTINNAIT I UATUNTHARTUY 9T LB ELIANNTIVDILNEATNTIIY &uR1NI1US U
a ¥ 1 A g ¥ £ a vy Y
HarAnNIILILLliveLnwrsnsedesiilululnasaauudunsuuaunsudaladnsesay 16

ielilaUSunamandnieniwIuelugean duandunisan 4.5

= Y a a a S | & A
f13194N 4.5 i%ﬂ‘U‘Ui%ﬁ‘Wﬁﬂﬁ‘W‘W’NLﬂﬂu@ﬂ'ﬁLaEIQQ\TSEJ’]'JLL']‘IJU’]I@J‘U@QLﬂT%]'ﬁﬂi3?EJEJGEJIUWNV1

WIARLLVIUNT
szauUTZANSAIW U9 (579) Sovaz
< 0.50 10 2.23
0.51-0.60 43 9.56
0.61-0.70 92 20.44
0.71-0.80 70 15.56
> 0.81 235 52.21
394 450 100
Mean 0.84
Minimum 0.36
Maximum 0.90

Standard deviation 0.09
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4.2.4 sgavusganSammanaiinszaugedn - Angan1siageiarnauiauunluves

NYATNTI19808 TUNUNIININRLLT NG

HANIIANYITEAUUTEANTAINNITEAVAEA — A1dANITLE 897 91U LT

a

nwnsnssegasluiuidminas@ans wuiinsidesduniuunluvesnunsnssedoslunug

wa aaa

% o a = a a{ld o a a d' = d” d‘ dy

PWIARLITINTT WU WU UANANEANTEAUUIZANTNNGIEgn (TE = 0.90) AB WUNNITLAEY
Aavraunlusenislslinandndavrwuuily 4,500.31 Alansu laglddadunisudn dil
USinaugnievrawanunly 257,500.86 dawials Uinaemsieunawauunly 595037 Alansusials
USunauensnwen 540.21 anseials Usuaiansiall 382.41 Ansaals wardiulunssuildluns
= 1) ° | \ ~ A va a |l a A Y]

L& o3 9v1wnEle 91uiu 4.92 ausials wasluvme wuan U URT LeN gaf dvau
Uszdnsnmenfian (TE = 0.36) Ao Nuitdsanwwuwtludenilalslanandndwiwiuuily
940.25 Alansu Inelddadanmsndn fedl Ysuiagndeunuiuuily 47,500.93 dasals Ui
91139 IInUl 1,250.59 Alansusals Ysuimensnea 180.39 dnsnals Ysuuansiadl
183.59 ansnols wazdruauwstuldlunisidssqeunawiuuily 9uiu 1.53 ausals deuy
WNYRSINeERYAITUNSoanUsSuutadanisnand lid 1l Weriudseansanmanaiinveg

998 ) ~
N3N IINEIL Aawanalunisan 4.6

A15199 4.6 S¥AUUTLANTN NN UNATATEAUEIEA-AEAN1TE 89790 INU VB N BATNS

19088 lUNUNITMIARLTINS

4 g 14
bNYAINTFH L@EJ\?QQ‘U"I'JLL’JUU']ISJ

nandn - Jaden1sndn g GG AEA
TE = 0.90 TE = 0.36
HANENT Alansu 7,200.56 38,500.12
Alansu/ls 4,500.31 940.25
fuiinadesenuunly 1s 29.87 1.52
USunasgnnavniwiuunly ) 330,400.73 61,600.56
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1. NMINAGUAMULTBINTS (Validity)

Statistics
Validity
N Valid 3
Missing 1
Mean .8211
Validity
Cumulative
Frequency Percent Valid Percent Percent
Valid .86 2 50.0 65.3 65.3
91 1 25.0 34.7 100.0
Total 3 75.0 100.0
Missing =~ System 1 25.0
Total 4 100.0
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2. MImANUTadiv (Reliability)

Reliability Statistics

Cronbach's

Alpha N of Items

.764 26

INNTIATIZRFUUTZANS woan (alpha coefficient) 993ATOUUIA MIAU 0.764
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AMANUIN A

Namiﬁsl,ﬂi'wﬁ‘i’fa;da Stochastic Frontier Analysis (SFA)



nansnszideyanunsnsetasfiassdanawuululuiuisminasdann
Output from the program FRONTIER (Version 4.1¢c)

instruction file = shru-ins.txt

data file = shru-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 0.96273165E+00 0.45488902E+00 0.21164099E+01
beta 1 0.25825253E+00 0.44953606E-01 0.57448680E+01
beta 2 0.28933806E+00 0.30834849E-01 0.93834757E+01
beta 3 0.40909944E-01 0.30059251E-01 0.13609768E+01

beta 4 0.15547220E+00 0.36899698E-01 0.42133731E+01
beta 5 0.14360549E+00 0.50895539E-01 0.28215732E+01
sigma-squared 0.21587253E+00

log likelihood function = -0.29056203E+03

the estimates after the grid search were :

beta 0 0.13454212E+01

beta 1 0.25825253E+00

beta 2 0.28933806E+00

beta 3 0.40909944E-01

beta 4 0.15547220E+00

beta 5 0.14360549E+00

sigma-squared 0.35944551E+00

gamma 0.64000000E+00

mu is restricted to be zero

eta is restricted to be zero

iteration = 0 funcevals = 20 Uf =-0.28810174E+03

0.13454212E+01 0.25825253E+00 0.28933806E+00 0.40909944E-01 0.15547220E+00

0.14360549E+00 0.35944551E+00 0.64000000E+00

gradient step
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100

iteration = 5 funcevals = 42 f =-0.28792868E+03
0.13398729E+01 0.25472563E+00 0.30352626E+00 0.37984557E-01 0.15851756E+00
0.11913975E+00 0.36830622E+00 0.66185964E+00
iteration = 10 funcevals = 95 f = -0.28792386E+03
0.12986518E+01 0.25756263E+00 0.30286298E+00 0.39271339E-01 0.15949725E+00
0.11883518E+00 0.36796249E+00 0.66119376E+00
iteration = 11 funcevals = 101 Uf =-0.28792386E+03
0.12986518E+01 0.25756263E+00 0.30286298E+00 0.39271339E-01 0.15949725E+00
0.11883518E+00 0.36796249E+00 0.66119376E+00
the final mle estimates are :
coefficient  standard-error - t-ratio
beta 0 0.12986518E+01 0.45564003E+00 0.28501705E+01
beta 1 0.25756263E+00 0.45592924E-01 0.56491800E+01
beta 2 0.30286298E+00 0.31611868E-01 0.95806732E+01
beta 3 0.39271339E-01 0.28710281E-01 0.13678493E+01
beta 4 0.15949725E+00 0.35679491E-01 0.44702784E+01
beta 5 0.11883518E+00 0.50861012E-01 0.23364690E+01
sigma-squared 0.36796249E+00 0.57313217E-01 0.64202031E+01
gamma  0.66119376E+00 0.11511969E+00 0.57435333E+01
mu is restricted to be zero
eta is restricted to be zero
log likelihood function = -0.28792386E+03
LR test of the one-sided error = 0.52763424E+01
with number of restrictions =1
[note that this statistic has a mixed chi-square distribution]
number of iterations = 11

(maximum number of iterations set at :  100)

number of cross-sections = 450
number of time periods = 1
total number of observations = 450

thus there are: 0 obsns not in the panel

covariance matrix :



0.20760784E+00 -0.17828291E-01 0.40602588E-02 -0.20850156E-02 -0.30041147E-02
0.26926397E-02 0.27357801E-02 0.55579760E-02

-0.17828291E-01 0.20787147E-02 -0.67702154E-03 -0.71884811E-04 -0.20913959E-03
-0.16768856E-03 -0.75969456E-04 -0.17437371E-03

0.40602588E-02 -0.67702154E-03 0.99931020E-03 -0.16495686E-03 -0.11011830E-03
-0.48738539E-03 0.29188874E-03 0.66622615E-03

-0.20850156E-02 -0.71884811E-04 -0.16495686E-03 0.82428024E-03 -0.12353684E-03
-0.58556298E-04 -0.47081522E-04 -0.10768834E-03

-0.30041147E-02 -0.20913959E-03 -0.11011830E-03 -0.12353684E-03 0.12730260E-02
-0.25827274E-03 0.11891405E-03 0.27127316E-03

0.26926397E-02 -0.16768856E-03 -0.48738539E-03 -0.58556298E-04 -0.25827274E-03
0.25868425E-02 -0.53121377E-03 -0.12163258E-02

0.27357801E-02 -0.75969456E-04 0.29188874E-03 -0.47081522E-04 0.11891405E-03
-0.53121377E-03 0.32848048E-02 0.59379665E-02

0.55579760E-02 -0.17437371E-03 0.66622615E-03 -0.10768834E-03 0.27127316E-03
-0.12163258E-02 0.59379665E-02 0.13252543E-01

technical efficiency estimates :

firm eff.-est.
1 0.75478678E+00
2 0.78095562E+00
3 0.90118998E+00
a4 0.58338228E+00
5 0.65693647E+00
6 0.73525058E+00
7 0.58339271E+00
8 0.68450296E+00
9 0.87980591E+00
10 0.74073560E+00
11 0.90224317E+00
12 0.68975612E+00
13 0.67382952E+00

14 0.86679939E+00
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

0.78975110E+00
0.83448484E+00
0.75788093E+00
0.74618182E+00
0.76396159E+00
0.67628560E+00
0.67833955E+00
0.87160689E+00
0.53887958E+00
0.74265530E+00
0.77433077E+00
0.84219187E+00
0.65813691E+00
0.81115962E+00
0.71379815E+00
0.81718162E+00
0.57612571E+00
0.75731125E+00
0.66993891E+00
0.87247633E+00
0.86024613E+00
0.90357250E+00
0.78144656E+00
0.64375445E+00
0.56559805E+00
0.90717124E+00
0.82269244E+00
0.77031973E+00
0.64576910E+00
0.89135379E+00
0.69540243E+00
0.88280266E+00
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a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

0.85575577E+00
0.74355123E+00
0.67331800E+00
0.81634388E+00
0.59009782E+00
0.82804319E+00
0.67731467E+00
0.57935849E+00
0.83399538E+00
0.60264084E+00
0.64488233E+00
0.76811530E+00
0.65349751E+00
0.59889296E+00
0.72441766E+00
0.55681619E+00
0.90605464E+00
0.86010303E+00
0.64862410E+00
0.69290395E+00
0.73800479E+00
0.71490855E+00
0.84877981E+00
0.73791829E+00
0.89833956E+00
0.77661547E+00
0.78708906E+00
0.67253532E+00
0.88981752E+00
0.82547432E+00
0.90187215E+00
0.59138331E+00

103



79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
971
98
99
100
101
102
103
104
105
106
107
108
109
110

0.67455672E+00
0.56150732E+00
0.58599211E+00
0.68991408E+00
0.53381281E+00
0.59704833E+00
0.69847032E+00
0.59168765E+00
0.80192108E+00
0.76959250E+00
0.83206991E+00
0.72949407E+00
0.58552717E+00
0.62251900E+00
0.54465528E+00
0.67234344E+00
0.84142534E+00
0.86129510E+0

0.68787697E+00
0.74867899E+00
0.64580237E+00
0.75138683E+00
0.51901394E+00
0.73649570E+00
0.75833100E+00
0.82719152E+00
0.75088320E+00
0.61686081E+00
0.90584613E+00
0.70439577E+00
0.71865029E+00
0.73595439E+00
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111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

0.74392097E+00
0.64528106E+00
0.83560726E+00
0.55159687E+00
0.83969738E+00
0.75008945E+00
0.84284068E+00
0.83363651E+00
0.85590761E+00
0.76713859E+00
0.62568803E+00
0.79740553E+00
0.81423197E+00
0.63789951E+00
0.64423639E+00
0.64410281E+00
0.77796581E+00
0.73393917E+00
0.80654232E+00
0.68468053E+00
0.89498829E+00
0.77909355E+00
0.57049829E+00
0.89437321E+00
0.78573020E+00
0.67152954E+00
0.65317324E+00
0.68545220E+00
0.72093286E+00
0.76475732E+00
0.85650273E+00
0.60256560E+00

105



143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

0.61492243E+00
0.63588731E+00
0.81502514E+00
0.57196762E+00
0.71341309E+00
0.80811172E+00
0.67772122E+00
0.81923171E+00
0.55160168E+00
0.61438734E+00
0.61211504E+00
0.62362371E+00
0.82340070E+00
0.81024812E+00
0.88806542E+00
0.73472179E+00
0.58623514E+00
0.53640106E+00
0.81955608E+00
0.68914452E+00
0.79537655E+00
0.79892558E+00
0.69115370E+00
0.60117778E+00
0.57680743E+00
0.58757501E+00
0.77277123E+00
0.69369175E+00
0.82462192E+00
0.57704639E+00
0.75711807E+00
0.74441436E+00
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

0.71103484E+00
0.72432977E+00
0.77205631E+00
0.81655470E+00
0.67115769E+00
0.38572053E+00
0.65557329E+00
0.82973649E+00
0.87142339E+00
0.75006534E+00
0.74990584E+00
0.68403341E+00
0.76479560E+00
0.75872234E+00
0.80235137E+00
0.80319690E+00
0.65539437E+00
0.84280920E+00
0.81463341E+00
0.67571458E+00
0.75060356E+00
0.71136131E+00
0.70271003E+00
0.67919852E+00
0.66209462E+00
0.78004374E+00
0.74550648E+00
0.82381731E+00
0.82019101E+00
0.69945996E+00
0.68349532E+00
0.59098922E+00
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207
208
209
210
211
212
213
214
215
216
2 147
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

0.78086779E+00
0.84646485E+00
0.82697212E+00
0.67931235E+00
0.70475477E+00
0.80035530E+00
0.65522213E+00
0.79050588E+00
0.84530440E+00
0.82644701E+00
0.90064117E+00
0.61696243E+00
0.84042241E+00
0.62412606E+00
0.90377211E+00
0.90282065E+00
0.86423366E+00
0.78552935E+00
0.59523444E+00
0.64817441E+00
0.69892989E+00
0.63613191E+00
0.72822483E+00
0.60904101E+00
0.75201313E+00
0.73509056E+00
0.65720355E+00
0.61402585E+00
0.82743158E+00
0.75378773E+00
0.88251851E+00
0.84734316E+00
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239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

0.83275112E+00
0.85263321E+00
0.86933433E+00
0.56856042E+00
0.57176582E+00
0.88681362E+00
0.70019157E+00
0.79288440E+00
0.75652470E+00
0.64407978E+00
0.76515585E+00
0.85918068E+00
0.89729237E+00
0.82946631E+00
0.64760880E+00
0.84466740E+00
0.81715693E+00
0.83768271E+00
0.87820128E+00
0.83519600E+00
0.83943513E+00
0.69061260E+00
0.85593768E+00
0.81628622E+00
0.80943980E+00
0.69470356E+00
0.83408223E+00
0.82364772E+00
0.89840520E+00
0.89336535E+00
0.68763926E+00
0.56785479E+00
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271
272
273
274
275
276
207
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302

0.82705485E+00
0.85351793E+00
0.88368554E+00
0.86738041E+00
0.90464369E+00
0.82653429E+00
0.69859666E+00
0.85084752E+00
0.67114878E+00
0.84163217E+00
0.88455185E+00
0.84075899E+00
0.87521402E+00
0.89802870E+00
0.85143396E+00
0.82502912E+00
0.66954591E+00
0.83251303E+00
0.80319889E+00
0.85018208E+00
0.57558418E+00
0.83528981E+00
0.86039324E+00
0.62745559E+00
0.65941579E+00
0.85571514E+00
0.85911563E+00
0.81328138E+00
0.80490606E+00
0.57721153E+00
0.62296903E+00
0.86804429E+00
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303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334

0.83497800E+00
0.60376758E+00
0.89481214E+00
0.67774293E+00
0.59938400E+00
0.83408503E+00
0.81511136E+00
0.64424939E+00
0.82356603E+00
0.83803520E+00
0.69972097E+00
0.87727385E+00
0.82554229E+00
0.86045718E+00
0.65093996E+00
0.65516654E+00
0.83708132E+00
0.81397572E+00
0.57941594E+00
0.68110517E+00
0.62557802E+00
0.87859249E+00
0.90701195E+00
0.90596124E+00
0.85469619E+00
0.88774382E+00
0.81055169E+00
0.88259975E+00
0.81248704E+00
0.81315527E+00
0.82766069E+00
0.84128181E+00
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335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366

0.69393615E+00
0.48388928E+00
0.86342070E+00
0.89052520E+00
0.80365736E+00
0.82656741E+00
0.82041697E+00
0.88583858E+00
0.48313123E+00
0.81373164E+00
0.86771035E+00
0.83521419E+00
0.88160712E+00
0.69577755E+00
0.36303057E+00
0.82090212E+00
0.84403369E+00
0.89311822E+00
0.62038668E+00
0.87601307E+00
0.65199332E+00
0.60792595E+00
0.85723650E+00
0.84008827E+00
0.70631167E+00
0.86573085E+00
0.89697024E+00
0.68555400E+00
0.87127620E+00
0.81144532E+00
0.89972889E+00
0.84798100E+00
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367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

0.84054980E+00
0.65978627E+00
0.88503544E+00
0.89284941E+00
0.86387170E+00
0.83038277E+00
0.89880955E+00
0.81280942E+00
0.87842710E+00
0.87504955E+00
0.63410626E+00
0.89360251E+00
0.81767273E+00
0.86038487E+00
0.81020355E+00
0.89446592E+00
0.90453221E+00
0.85549821E+00
0.86283024E+00
0.81790093E+00
0.90642359E+00
0.86132788E+00
0.84489098E+00
0.82167565E+00
0.43143338E+00
0.86214375E+00
0.82330701E+00
0.82997120E+00
0.83377372E+00
0.82408516E+00
0.66060266E+00
0.90482634E+00
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399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

0.49732727E+00
0.66271330E+00
0.86976910E+00
0.88654480E+00
0.80475350E+00
0.81001854E+00
0.81020481E+00
0.83901230E+00
0.88176612E+00
0.83467698E+00
0.90358932E+00
0.89132479E+00
0.85210168E+00
0.88875863E+00
0.87052275E+00
0.83573539E+00
0.82563034E+00
0.88268566E+00
0.82112573E+00
0.85238571E+00
0.87244262E+00
0.81414277E+00
0.80405828E+00
0.85109385E+00
0.82874447E+00
0.86591179E+00
0.90061308E+00
0.44731882E+00
0.84419142E+00
0.83635920E+00
0.82680791E+00
0.89755557E+00
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431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

mean efficiency =

0.83627024E+00
0.83708898E+00
0.88522644E+00
0.90719951E+00
0.84457707E+00
0.85762440E+00
0.88124407E+00
0.36482956E+00
0.82829428E+00
0.89419644E+00
0.87269248E+00
0.89930633E+00
0.83004020E+00
0.48002222E+00
0.87198158E+00
0.84280095E+00
0.86099990E+00
0.83842123E+00
0.85551245E400
0.47257310E+00

0.84235197E+00
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. tobit efficiency sex age experience training education bio economic socio support,ul

Refining starting values:

Grid node @: log likelihood = =-34.8789
Fitting full model:

Iteration @: log likelihood = -34.8789
Iteration 1: log likelihood = -34.9148
Iteration 2: log likelihood = -34.9302

Tobit regression Number of obs = 450

Uncensored = 430

Limits: Lower = -inf Left-censored = 0

Upper = .90 Right-censored = 20

LR ¢chi2(9) = 13.58

Prob > chi2 = 0.0282

Log likelihood = -34.9302 Pseudo R2 = 0.4201

efficiency | Coefficient Std. err. t P>|t| [95% conf. interval]

sex -.0129748 .3107555 -9.28 0.782 -.0241133 ,0181636

age .0088211 .0099682 0,85 8.397 .0010816 0027239

education .0059220 .0115295 0.51 0.608 0285816 .0167370

experience 0023740 .2e11858 2.00  0.046 0047045 .0000435

training -.2041752 .0107033 -8.39 0.697 -.0252110 .0168606

bio .0256328 .0130902 2.54 9.021 .0058020 0454636

economic ~.4024432 .0079776 -9.31 0.760 -.0181221 .0132356

socio .0612125 .0178848 9.11 0.911 .0201799 .0226050

support | -.0359708 .4062658  -9.82 0.412  -.0202507 .0083091

—cons .7072323 0362129 19.53  @.037 .6360610 .7784036

var(e.efficiency) .0123176 .0248251 .0107981 .0140509

117



NAMANUIN

" o Adl X4 1
IUIUNLASUNISINLLNS



119

NAIUIFN A UNTHNELLNS

1. Tammaroopa, K. Suwanmaneepong, S. Mankeb P. and Cavite. H.J (2023). Production
efficiency of aquaculture farm Vannamei white shrimp in Chachoengsao province,
Thailand: A stochastic frontier analysis. International Journal of Entrepreneurship and
Small Business. Available online https:// www.inderscience.com /info /ingeneral

/forthcoming.php ?jcode=ijesb

2. Tammaroopa, K. and Suwanmaneepong, S. (2017). Assessing Knowledge, Attitude,and
Experience of White Shrimp FarmersinChachoengsaoProvince, Thailand. International
Journal of Agricultural Technology 2017 Vol. 13(7.2): 2087-2098 Available online

http://www.ijat-aatsea.com ISSN 1686-9141

3. Tammaroopa, K. Suwanmaneepong, S. and Mankeb P. (2016). Socio-Economic Factors
Influencing White Shrimp Production in Chachoengsao Province, Thailand.  International
Journal ~of ‘Agricultural Technology 2016 Vol. 12(7.2):1809-1820 Available online

http://www.ijat-aatsea.com ISSN 1686-9141.



-mml Journal of Entreprencurship... >

NDERSCIENCE P UBLISHERS
Linkdng acacormia, DUsSiness and ndustiry theough resoarcin

Intermational Journal of Entrepreneurshp and Srmall Busimess

- B .- 2 & « AT T~
F 3 and < ! e

Forthcoming and Online
First Articles
International Journal of

Entrepreneurship and Small
Business

5'; A iy el
8 5 i, —

w L

bﬁ"-y
oy ¢
=

Forthcoming articles have been peer-reviewed and
accepted for publication but are pending final changes,
are not yet published and may not appear heredn thelr
final order of publication until they are assigned to
ues. Therefore, the coment conforms 1o our
ards but the presentation (e.g. typesetting and
ding) is not necessarily up (0 the iInderscience

120



121

International Journal of Entrepreneurship... )%

https://www.inderscience.com/info/ingeneral

- Production efficiency of aquaculture farm
Vannamei white shrimp in Chachoengsao
province, Thailand: A stochastic frontier
analysis .
by Kanokwan Tammaroopa, Panya Mankeb,
Suneeporn Suwanmaneepong, Harry Jay Cavite
Abstract: Although shrimp farmers have
expanded their operation and market through
government support, their technical efficiency
remains in question as they compete with other
shrimp farmers in the area. This study
investigates the technical efficiency of
Vannamei white shrimp farmers and explores
the factors affecting their inefficiency using the
stochastic production frontier approach. Data
were collected from 450 shrimp farmers in
Chachoengsao, Thailand. Data were analysed
using the stochastic frontier production
function. Results showed that technical
efficiency level was approximately 87%,
implying a potential 13% growth in output if
inefficiencies are addressed. Furthermore,
farmers who receive training on shrimp farming
are more efficient than farmers who do not.
Farmers with higher educational attainment are
more likely to be efficient implying the
importance of providing information access
and developing farmers technical knowledge
on shrimp production. Thus, increased
technical knowledge could enable farmers
make better decisions and attain higher levels
of technical efficiency.

Keywords: technical efficiency; vannamei white
shrimp; stochastic frontier.
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Assessing Knowledge, Attitude,and Experience of White Shrimp
FarmersinChachoengsaoProvince, Thailand

Kanokwan Tammaroopa™ and Suneeporn Suwanmaneepong

Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang.
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Tammaroopa K. and Suwanmaneepong S. (2017). Assessing Knowledge, Attitude and
Experience of White Shrimp Farmer in Chachoengsao Province, Thailand. International Journal
of Agricultural Technology 13(7.2): 2087-2098.

Current production for export in fishing sectors in Thailand is growing rapidly due to the
demands of international markets by the year 2017. The export value of shrimp products is one-
fifth of the whole Thai fishery products.In particular, white shrimp (Litopenaeusvannamei)
farming accountsfor more than 90percent of the total areas of shrimp. Chachoengsao province
is ranked as the highest number of shrimp farming areas with 3,189 farms accounting for 18.24
percent of farm-raised shrimp throughout the country. In the last three years, Thailand had
faced the disease outbreak problem as well as economic downturn resulting in the decrease in
the number of white shrimp farms, yet white shrimp farming has still been widely prevalent
until the present. Consequently, the study aimed to assess knowledge, attitude and experience
of white shrimp farmers in Chachoengsao Province, Thailand. A simple random technique was
appliedin order to select 45 farmers as samples. Descriptive statistics and chi-square test were
employed to analyze the data. Pearson’s chi square test was used to verify relationships
between variables.The results revealed that the majority of white shrimp farmers were male
(64.4%), married (57.8%) with the age range during 46-60 years old (51.1%), and graduated
from primary school (40%). Regarding experience, most participants had shrimp farming
experience during 5-15 years (44.4%). Farmershad a very good level of shrimp farming
knowledge, and hadthe moderate level of attitude toward white shrimp farming.Chi-square test
demonstrated that age of a farmer, marital status, education, knowledge, farm area, the
sufficiency of water resources, high selling price, certifying and support from the government,
farming interest of new generations, and the love of white shrimp farming, were related to the
white shrimp farming experience of the farmers.The results from this study could provide
insight information for relevant organizations to perform or support white shrimp raising
knowledge, including finding appropriate management approach for shrimp farmers, so that
they understand and can resolve problems occurred more effectively and sustainably.

Key words:Knowledge, Attitude, Experience, White Shrimp Farmers, Chachoengsao.
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Introduction

Currently, the export production in fisherysector in Thailand is growing
rapidly due to the increase of international markets demands by the year 2017.
The export value of shrimp products is one-fifth of the whole Thai fishery
products. In particular, white shrimp (Litopenaeusvannamei) farming accounts
for more than 90 percent of the total areas of shrimp. White shrimpscan be
produced and exportedaround 75,840 ton, or 26,000 million Baht, accounting
for 86.67% of export of marine shrimp (Fisheries Development Policy and
Strategy Division, 2017).

The pacific white shrimp, Litopenaeusvannamei or Penaeusvannamei 1s a
native species ofthe pacific coast of Central and South America (Perez and
Kensley, 1997). This species was first mtroduced to Asia for experimental
culture between 1978-1979, and then came to Thailand in 1998 for aquaculture
in order to replacePenaeusmonodon, which had disease problems and grew
poortly. Since then,Litopenaeusvannamei has been widely raisedbecause of its
fast growth, tolerance to high densities and high disease resistance (Briggs et
al., 2004). Consequently, when considering the white shrimp production by the
region of Thailand during the first 6 months of the year 2017, shrimp
production in the eastern and central regions of the country (Figure 1)
demonstrateda significantly increase compared to that in the same period with
28.89% and 16.54%, respectively. On the contrary, white shrimp production in
the upper south, the lower south, and the lower southern Andaman coast were
decreased t012.91%, 8.91% ,and 2.81%,respectively (Marine Shrimp Culture
Research Institute, 2017).

The amount of shrimp production in the eastern and central regions has
increased because of white shrimp producedrecovery, and problem solving on
fisheries, including the traceability system. Moreover, the expanding of exports
are increasingly valued. Thus its confidence to agriculture in order to further
shrimp farming. (Fisheries Development Policy and Strategy Division , 2017).
Literature review on white shrimp farming study in Thailand of Boonsong ez al.
(2000), who mvestigated the intensive shrimp farming is a classic example of
resource-based production in developing economy, revealed that white shrimp
farming created significant to environmental impact affecting the whole coastal
eco-system. In addition, farmers had sufficient resources to shrimp farming. In
order to provide more efficient shrimp farming, growers needed to develop
therr skills, knowledge, training, as well as; the passion for shrimp farming
which was the most important factor (Yaghoubi et a/., 2011).
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Unit: tons
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Figure 1. White shrimp production (January-June, 2016-2017) classified by the
region of Thailand. Source: Marine Shrimp Culture Research Institute, 2017.

Shrimp farmers are experiencing with initiatives need based on
technology developed by their own knowledge (Chowdhury and Khairun,
2014). Therefore, this study focused on assessing knowledge, attitude, and
experience of white shrimp farmers. As such, Chachoengsao province, a
province in the eastern region of Thailand, was selected as a study area. In
Chachoengsao province,there were around 3,189 white shrimp farms
accounting for 18.24 percent of farm-raised shrimp throughout the country
(Fisheries Statistics Analysis and Research Group, 2017). Furthermore, this
study investigated the way that farmers' knowledge, and attitudes influenced
white shrimp farming experience. The results obtained from this study can
provide insight information for relevant organizations to perform or support
white shrimp raising knowledge, including appropriate finding management
approach for shrimp farmers in order thatfarmers can understand and resolve
problems occurred more effectively and sustainably.The results obtaied can
assist farmers to improve their understanding of farmers’ behavior regarding
conservation (Ashoori et al., 2016).
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Materials and methods

The study area

The study was carried out in Chachoengsao province, Thailand,a province
in the central region of the country representing white shrimp farming. There
were approximately3,189 shrimp farms, accounting for 18.24 percent of shrimp
farming throughout the country (Fisheries Statistics Analysis and Research
Group, 2017).

Sampling and Sample size

White shrimp farmers in Pak Nam sub-district, Bang Khla district,
Chachoengsao province wereselected as the target population. There were 192
white shrimp farmers who registered with the Department of Fisheries in 2016.
In order to determme a sample size, this research was adopted a sample size
calculation from Boonchum and Boonsong (1992) when the finite population
was at hundreds; the appropriate sample size for estimating the proportion of a
population is given by 10%-30%. Therefore, in this study, 45 farmers were
randomly selected by using about 20% of the total population as the study
samples.

Data Collection and Data Analysis

Questionnaires were administered to 45 white shrimp farmers in Pak Nam
sub-district, Bang Khla district, Chachoengsao province during February to
March 2016. Descriptive statistics, namely frequency, and percentage were
employed to explain the characteristics of the farmers, and Pearson’s chi-square
test was used to verify relationship between variables in the study area (Howell,
2010). In addition, this understanding of characteristics and relationship will
provide further insights into how farmers’ knowledge of farming serves as a
basis for optimizing agricultural production and improving livelihoods. Farmer
knowledge is measured about the management of crop and varietal diversity in
cropping systems, tree (cultivated and wild useful trees) diversity on farm and
livestock resources, theirr current farming systems and their intention to
implement diversified farming systems. (Alcade, et al, 2015).The level of
knowledge can be indicated by index value: 1.00 - 0.80 = very good, 0.79 —
0.60 = good, 0.59 — 0.40 = satisfactory, 0.39 — 0.20 = not satisfactory,and 0.19
—0.00 = very bad(Chowdhury and Khairun, 2014).
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Farmers’ attitude towards white shrimp farmingwasmeasured by the
level of agreement, on a five-point Likertscale (ie. 5=Strongly Agree, 4=Agree,
3=Disagree, 2=Strongly Disagree and 1=Undecided) with fouraspects of
attitude: attitude of physical factors, attitude of economic, attitude of socio and
culture, and attitude of government support. The number next to each response
became the value for that response, and the total score is obtained by adding the
values for each responsewhich was called 'summated scales' (Dumas, 1999).

Regarding theanalysis ofthe correlation of socio-economics, knowledge,
and attitude based on year of farming experience (Kaewjinda, 2012),the
analysis of information related to associations among data requires specific
mstruments such as a Chi-Square test (y 2). The y 2 test was mtroduced by
Pearson (1900). A significant modification to the Pearson’s y 2 test was
introduced by Fisher (1922) the degree of fieedom was decreased by one unit
when applied to contingency tables.

Results
The characteristic of white shrimp farmers in the study area

The result of the characteristic of the respondents is presented in Table 1.
The majority of white shrimp farmers were male (64.4%), aged between 46-60
years old (51.1%), graduated from primary school (40.0%). More than half of
them (57.8%) were married and almost all participants (71.1%) had an average
3-5 family members.

Regarding the experience m doing white shrimp farming, the result
revealedthat the majority of respondents (44.4%) had experience in the white
shrimp farming aroundS-15 years. Interestingly, most respondents (62.2%) had
never participatedin the training programsconcerning white shrimp farming
before.

Table 1.Socio-economic characteristics of the white shrimp farmers.

Characteristics Frequency Percentage
Gender
Male 29 64.4
Female 16 35.6
Total 45 100
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Table 1. (cont.)

Characteristics Frequency Percentage
Age of farmer (Mean = 51.56 years)
25-45 13 28.9
45-60 23 51.1
> 60 8 20.0
Total 45 100
Education level
Primary school 18 40.0
Junior high school 10 22
Senior high school 9 20.0
Diploma/bachelor’s degree 8 17.8
Total 45 100
Marital Status
Single 16 35.6
Married 26 57.8
Divorced 3 6.7
Total 45 100
Household size (Mean = 3 persons)
<3 11 244
3-5 32 71.1
>5 2 4.4
Total 45 100
Number of farming experience (Mean = 21.22 years)
5-15 20 444
16-25 15 334
> 25 10 22.2
Total 45 100
Training program participation
Never 17 37.8
At least 1 time 28 62.2
Total 45 100

Source: Survey data analysis, 2016

Farmers’knowledgeof white shrimp farming

Farmers’ knowledge on farming practices is presented in Table 2. There were
five unsatisfied components of farmer’s knowledge, with average satisfactory
percentage at35.2%. Only shrimp harvest that the farmers were satisfiedof their

knowledge at 40.7%in pond preparation.

127



International Journal of Agricultural Technology 2017 Vol. 13(7.2): 2087-2098

Table 2.Farmers’knowledge of white shrimp farmingk.

Knowledge Index Value Interpretation
Pond preparing 0.391 Not satisfactory
Water treatment 0.353 Not satisfactory
Shrimp handling 0.271 Not satisfactory
Shrimp management 0.364 Not satisfactory
Shrimp feed 0.327 Not satisfactory
Shrimp harvest 0.407 Satisfactory
Summary 0.352 Not satisfactory

Farmers’ Attitude towards White Shrimp Farming

Table 3 shows the five-pomt Likert scale rating in the measurement of
attitude of the shrimp farmers. The majority of attitudes were in moderate level
(3), namely farm area, water resource, selling price, loan, medicine, and shrimp
raft, passion i shrimp farming, new generation, vaccine, farm standard, and
support from government). Following this, low price feed, labour, breeding
place, cash, and shrimp partywere in high level (4). The lowlevel of attitude
was plant economy as well as lavage price.

Table 3.Attitude of the shrimp farmers.

Attitude Std. Mean Interpretation
1) Attitude of physical factors 1.019 3.46 Moderate
Farm area .832 3.89 Moderate
Plant economy 1.325 2.71 Low
‘Water resource 902 3.78 Moderate
2) Attitude of economic factors 1.114 3.85 Moderate
Low price feed 1.381 4.04 High
Selling price 974 3.78 Moderate
Loan 1.160 351 Moderate
Labour .869 4.49 High
Larvae price 1.411 2.09 Low
Breeding place .694 4.53 High
Medicine 1.445 3.96 Moderate
Cash .588 4.80 High
Shrimp raft 1.505 3.31 Moderate
3) Attitude of socio and culture 957 3.74 Moderate
factors
Passion in shrimp .837 3.60 Moderate
farming
Shrimp party 1.247 4.11 High
New generation .843 3.51 Moderate
4) Attitude of government 1.117 3.67 Moderate
support factors
Vaccine 1.570 3.89 Moderate
Farm Standard .894 3.53 Moderate
Support of government .889 3.60 Moderate
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Relationship amongfarmers’ knowledge, attitude, and farming experience

The results in Table 4 revealed that five variables hadsignificant to
the numberof experience more than 15 years of white shrimp
production,namelyage of farmer, education level, marital status, farming
knowledge,and attitude of socio and culture.Similarly, the numberof experience
less than 15 years had significant tothree variables:attitude of physical factors,
attitude of economic, and attitude of support, while, three variables, namely
gender, household size, and training program participation were not significant
towhite shrimp production.

Table 4. Pearson’s chi square test revealed the assessing knowledge, attitude,
and experience of white shrimp farmers in Chachoengsao Province, Thailand

Farming experience

Variables Less than 15 years 15 years and more
Frequency p-value Frequency p-value

1) Gender 0.944 0.945
Male 13 16

Female 7 9
2) Age of farmer 0.055 0.000**
25-45 12 1
46-60 8 15
>60 - 9
3) Education level 0.107 0.000%*
Primary school 1 17
Junior high 4 6
school
Senior high 7 b.
school
Diploma/bachelor 8 -
degree
4) Marital status 0.080 0.000**
Single 14 )
Married 3 23
Divorced 3 -
5) Household size 0.318 0.000**
<3 4 7
3-5 16 16
>5 - 2
6) Training program 0.731 0.734
participation
Never T 10
At least 1 time 13 16
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Table 4.(cont.)
Farming experience
Variables Less than 15 years 15 years and more

Frequency p-value Frequency p-value
7) Knowledge of the 0.514 0.001%**
shrimp farmers
8) Attitude of physical 23 0.052 22 0.085
factors
9) Attitude of 31 0.021* 14 0.079
Economic factors
10) Attitude of socio 16 0.558 29 0.034*
and culture factors
11) Attitude of 23 0.043 20 0.524
government support
factors

**Significant at 1%, * Significant at 5%
Discussion

In terms of farmers’ age, the result exposedthat age of
farmerswassignificant at 1% level to white shrimp production which was
consistency with the study of Alauddinand Hamid (1996) indicating that a
shrimp farming is generally classified into the traditional shrimp farming with
older farmers and more capable of taking proper decisions regarding farm
management practices as they gainmany years of practical experience (Begum
et al., 2015).

The majority of white shrimp farmers in the study area were married and
graduated fromprimary school. Additionally, these characteristics wererelated
to white shrimp production at 1% level of significance. This finding also
indicated that the shrimp farming in the study was similar to the study of
Akter, (2010) stating that mvolvement were dominant in shrimp farming.

Regardingthe attitude of physicalfactors, the result revealed that the farm
area and water resource had significant relationship at 1%. This result could be
explained that if farmers want to increase their white shrimp production,
basically they should increase their cultured area. This result wasconfirmed by
Rahman (2005) as cited m Begum ez a/. (2015).

In terms ofthe attitude of economic,the result revealed that selling price
was significant to a white shrimp production at 1% . Thus, an increase in selling
price will lead to an increase in a white shrimp production. This finding was
confirmed with the studyofQuagrainie (2015) pointing out that the selling price
was the most significant variables for a white shrimp production.
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Similarly, the result of the attitude of socio and culturewas significant at 1%.
This may imply that passion for shrimp farming was the most important to
shrimp farming for their family income. Likewise, the increase in new
generation can lead to the increase i a white shrimp production. (Thongrak ez
al., 1997) for instance farms using more family labours may lead to the increase
m shrimp production.For the attitude of support, this attitude was significant
with a white shrimp production. This may be explained that if a farmer has a
good attitude with shrimp farming, a farmer will be attended in this farming for
longer.

Conclusion

The main characteristics of the white shrimp farmers in Pak Nam sub-
district, Bang Khla district, Chachoengsao province were mostly male shrimp
farmers and married. Almost half of them had an age rangebetween 41-60 years
old and graduated fromprimary school. Most of them hadaverage experience in
shrimp farming about 5-15 years with household size about 3-5 persons.

However, almost all of them never attained the training programsrelevant
to white shrimp farming. This study assessedfarmers’ knowledge, attitude, and
experience of white Shrimp in Chachoengsao Province, Thailand. The study
revealedthat the age of farmers, education level and marital status, were
significant to the productivity of the white shrimp production. Furthermore,
white shrimp farmers gamed farming knowledge from participating in a
training program related to white shrimp production in order to access and
acquire more information such as pond preparation, water treatment, and
shrimp management.The most important variable in determining white shrimp
production wasthe attitude of white shrimp production in various aspects,
including physicalfactors, socio and culture, economic,as well assupportfrom
agencies.The results from this study were related to the white shrimp farming
experience which canprovide insight information for relevant organizations to
perform or support farmers about white shrimp raising knowledge, including
finding appropriate management approach for shrimp farmers, in order that
they can understand and can resolve problems occurred more effectively and
sustainably.
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Among the fishery commodities of Thailand, the frozen and processed shrimps were the most
important exports for a period of not less than 30 years. However, shrimp farming industry in
Thailand has suffered numerous predicaments such as decreasing in productivity and losses.
Hence, currently, white shrimp (Litopenaeus vannamei) farming has been practiced for more
than 90% of shrimp cultivation area. It could substitute for black tiger shrimp. Interestingly,
this study aimed to examine social and economic data of white shrimp farmers, and analyse
social and economic factors affecting the production of white shrimp. The study was carried out
in Chachoengsao province, which has white shrimp farming about 19,382 Rai, accounting for
9.56 % of total white shrimp farming in the country. A simple random technique was adopted
to select 45 farmers as samples. Descriptive statistics and multiple regression analysis were
employed to analyse the data. The results revealed that most of white shrimp farmers were male
(64.4%).Age of farmer was during 41-55 years old (35.5%).The household size consisted of 3-5
family members (71.2%).The farms size was during 1.5 to 10 Rai (66.7%).The number of family
labour comprised of three people (40%). Sale price was during 100-150 Thai baht (62.2%).
Finally, sales channel was at their farm (55.6%). The multiple regression analysis demonstrated
that genders of the farmers, ages of a farmer, household size, farms size, number of family
labour, selling price, and sales channel were related to white shrimp production. The result from
this study could provide insight information to relevant organizations to improve selling and
pricing system of white shrimp farmers. Furthermore, white shrimp farmers had to pay
intention to white shrimp markets in order to access and acquire more information or
participated in a training program related to white shrimp production.

Keywords: Socio-economic, White shrimp production, Chachoengsao, White shrimp farmer.
Shrimp farming.
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Introduction

Among the fishery commodities of Thailand, the frozen and processed
shrimps were the most important exports for a period of not less than 30 years.
However, shrimp farming industry in Thailand has suffered numerous
predicaments such as decreasing in productivity, losses, and lacks of breeding
for black tiger shrimp. Hence, since 2001until now, white shrimp (Litopenaeus
vannamei) farming has been practiced for more than 99% of shrimp cultivation
area in Thailand. It could substitute for black tiger shrimp (Department of
Fisheries, 2016).

Pacific white shrimp is one species of the Pacific shrimp with scientific
names as Litopenaeus vannamei or Penaeus vannamei. Since shrimp can be
cooked in many kinds of foods due to its increasing demand. Meanwhile,
shrimp can grow and adapt to the culture development as well (Coastal
Fisheries Research and Development Division, 2016). Thus, when considering
the white shrimp production by the region of Thailand during the first 6 months
of the year 2016, shrimp production in the upper south, the lower southern
Andaman coast, and the lower southern Thailand coast (Table 1) showed an
increasing significantly compared to the previous period of the year 2015 with
48.61%, 26.85%, and 20.29% respectively. White shrimp production in eastern
and central region of the country were decreased with 7.56% and 4.65%
respectively (Marine Shrimp Culture Research Institute, 2016).

The amount of shrimp production in the eastern and central regions has
reduced because of the water availability in term of hot weather and higher
temperature resulting i slower growth of shrimp and causing diseases such as
white spot syndrome virus (Wongmaneeprateep et al., 2010).

Although the amount of shrimp production in the eastern region has
declined over time due to water availability, but in this area still have a lot of
farmers who engaged in white shrimp farming. Statistics from the Department
of Fisheries m the year 2016 reported that the total amount of white shrimp
production in eastern region is 8,249 farmers, representing 38.25 percent of
shrimp farmers in the country. There are several ways that diversified farming
systems can help farmers maximize their utility, such as mitigating different
types of risks, providing complementary inputs, and optimizing production in
the face of different biophysical or mput and output market constraints
(Bowman and Zilberman, 2013). Socio-economic factors nfluencing white
shrimp production can be included, since modern shiimp farming has socio-
economic costs (Bailey, 1988; Primavera, 1993; Baird and Quarto, 1994;
Barraclough and Finger-Stich, 1996; Primavera, 1997). Accordingly, numerous
studies attempted to investigate socio-economic impacts of shrimp culture. For
example, studied by Primavera (1997) who nvestigated socio-economic
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impacts of shrimp culture in mangroves area in Viet Nam, Neiland et al.,
(2001) and Ngo (2013) studied social and ecological challenges of market-
oriented shrimp farming in Viet Nam.

Table 1. Annual white shrimp production (January-June, 2016) classified by the
region of Thailand

Unit: tons
Hegiin The white shrimp production % Change As compared with
quantity 2015 in the same period
East 27,669.63 -7.56
Central 13,468.96 -4.65
The Upper South 33,361.13 +48.61
The Lower Southem 14,122.66 +20.29
Thailand coast
The Lower Southern 17,443.81 +26.85
Andaman coast
Total 106,066.18 +15.47

Source: Marine Shrimp Culture Research Institute, 2016

In Thailand, the past studied of Boonrit e al., (2011) who mnvestigated
the production factors affecting the efficiency of white shrimp (Litopenaeus
vannamei) production by farmers in Ranot district of Songkhla province was
conducted. However, there is a lack of a study i socio-economic factors
affecting shrimp production, particularly, n the area which shrimp is important
for farmer’s livelihood, and the production is decreased. Socio-economic and
environmental impact analysis of shrimp farming is an important aspect. While,
shrimp industry is an important and potential sector for economic development
in the country. Shrimp cultivation has an ecological impact i terms of salinity
increase and loss of biodiversity (Mitro et al., 2014).

Interestingly, therefore, this study focused on the socio-economic
factors affecting white shrimp production in the region which shrimp
production has emerged as one important livelihood for farmers. As such,
Chachoengsao province, a part of the eastern region of Thailand, is a selected
as a study area. Chachoengsao province which has white shrimp farming about
19,382 Rai, accounting for 9.56 % of total white shrimp farming in the country
(OAE, 2015). The result from this study is useful to encourage farmers to
increase the amount of shrimp farmimg, as well as provide significant factors
for relevant organizations or strategy makers to enhance shrimp production in
Thailand.
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Materials and methods

The study area

The study was camried out in Chachoengsao province, Thailand
representing white shrimp farming in the centre of the region of the country.

The white shrimp farming in this area accounted for about 19,382 Rai, or 9.56%

of total white shrimp farming in the country (OAE, 2015).

Sampling and Sample size

White shrimp farmers in Pak Nam sub-district, Bang Khla district,
Chachoengsao province was selected as the target population. There were 192
white shrimp farmers who registered with the Department of Fisheries in 2016.
In order to determining sample size, this research was adopted from Boonchum
and Boonsong (1992) when the finite population was at hundred, the
appropriate sample size for estimating the proportion of a population is given
by 10%-30%. Hence, in this study, 45 farmers were randomly selected by using
about 20% of the total population as the study sample.

Data Collection and Data Analysis

Questionnaires were administered to 45 white shrimp farmers in Pak Nam
sub-district, Bang Khla district, Chachoengsao province during the February to
March 2015. Data were analysed using the Statistical Package for the Social
Sciences (SPSS16). Descriptive —statistics (frequency, percentage) were
employed to explain the socio-economic characteristics of the farmers. Multiple
linear regression model was employed to analyse factors mfluencing shrimp
production in the study area.

The analytical regression model is expressed implicitly as:

Zi= o + PiX; 102X +f:X;3 Xy +P5Xs +fXs +07X7 +hsXs +PoXo

+B10X10 1 X1 + &
Where,
Z; = Quantity of shrimp produced (kilogram per rai)
po = Constant term
Pr = Coefficient to be estimated
X; = Gender

X, = Age of farmer (years)
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X; = Education level

X, = Marital status

X5 = Household size

Xs = Number of family labour

X; = Farm size (rai)
Xs = Farming experience (years)
Xo = Participate in training program

X0 = Sales channel
X;; = Selling price (baht)
N = independent error term

Results
Socio-economic characteristic of white shrimp farmers in the study area

The result of the socio-economic characteristic of the respondents is
presented in Table 2. The majority of white shrimp farmers were male (64.4%).
Almost half of the respondents were between 41-55 years old (46.5%). Similar
to educational level, the majority of respondents completed m primary school
(40.0%). More than half of them (57.8%) were married. Almost all of them
(71.2%) had an average family member 3-5 people. Approximately, 40% of the
respondents indicated that three family members were engaged in family white
shrimp farming, and most of them (66.7%) cultivated white shrimp farming
aroundl.5-10 rai or 0.24 — 1.6 hectares.

Regarding the experience in white shrimp farming, the result revealed
that the almost of the respondents (44.4%) had an experience in the white
shrimp farming about 5-15 years. Interestingly, most respondents (62.2%)
never participated in the training programs concerning white shrimp farming.
Almost half of the respondents had an average quantity of shrimp production at
1,000-3,000 kilogram per rai. After harvesting, more than half of them (55.6%)
had sold white shrimp product at farm gate with an average price at 148.67
Thai baht per kilograms.
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Table 2. Socio-economic characteristics of the shrimp farmers.

Characteristics Frequency Percentage
Gender

Male 49 64.4

Female 16 35.6
Total 45 100
Age of farmer (Mean = 51.56 years)

25-35 8 28.9

41-55 2% 35.6

> 55 16 35.5
Total 45 100
Education level

Primary school 18 40.0

Junior high school 10 22.2

Senior high school 9 20.0

Diploma/bachelor degree 8 17.8
Total 45 100
Marital Status

Single 16 35.6

Married 26 57.8

Divorced 3 6.7
Total 45 100
Household size (Mean = 3 persons)

<3 11 24.5

3-5 32 7122

) 2 4.3
Total 45 100
Number of family labour (Mean = 3 persons)

1 4 8.9

2 8 17.8

3 18 40.0

4 13 28.9

5 2 4.4
Total 45 100
Farm size (Mean = 11.244 Rai)

1.5-10 30 66.7

11-20 8 17.7

>20 ! 15.6
Total 45 100
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Table 2. (cont.)

Characteristics Frequency Percentage
Year of farming experience (Mean = 21.22 years)

5-15 20 444

16-25 15 334

>25 10 222
Total 45 100
Participate in training program

Never 17 37.8

At least 1 time 28 62.2
Total 45 100

Quantity of shrimp produced (Mean = 1,831.56
kilograms per rai)

450-1,000 16 35.6

1,001-3,000 22 488

> 3,000 7 15.6
Total 45 100
Sales channel

Farm 25 556

Shrimp raft 18 40.0

Market 2 4.4
Total 45 100
Selling price (Mean = 148.67 Thai baht)

100-150 28 62.2

150-200 14 31.1

> 200 3 6.7
Total 45 100

Source: Survey data analysis, 2016

Factors influencing white shrimp production in Chachoengsao province,
Thailand

Table 3 presentsthe result of socio-economic factors mfluencing white
shrimp production in the study area. Multiple linear regression was employed to
mvestigate factors affecting the quantity of vegetables produced per rai. The F-
ratio (10.265) was significant at 1% implying goodness of fit of the model. The
R (0.774) indicated that 77.4% of the variation in the dependent variable
(white shrimp production) can be explaned by 11 independent variables
includes: gender (X;), age of shrimp farmer (X3), education level (X3), marital
status (Xy), household size (Xs), number of family labour (X;), farming farm
size (X7), experience (Xs), participate in training program (Xo), sales channel
(X70), and selling price (X;;).

The results in Table 3 revealed that six variables had positively significant
mfluence on white shrimp production namely gender, age of farmer, household
size, farm size, sales channel, and selling price, only one variable (the number
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of family labour) had negatively significant influence on the white shrimp
production. While, four independent variables namely marriage status, farming
experience, educational level, and participated in training programs related to
white shrimp farming did not have any significant influence to white shrimp
production.

Table 3. Regression analysis revealed the factors influencing white shrimp production
in Chachoengsao province, Thailand.

Variables Coefficient SE t-stat p-value
Constant -5.442 1766.576 -3.981 .004
Gender (X;) .793 266.944 2.970 .006***
Age of farmer (X>) .060 28.609 2.092 044 %+*
Education level (X3) .288 204.428 1.406 169
Marital status (X) =311 268.304 -1.159 255
Household size (X3) 431 208.958 2.064 .047%*
Number of family labour (X5) -.809 278.581 -2.904  .007***
Farm size (X7) .038 13.664 2.812 .008*#%
Year farming experience (Xj) -.036 24.870 -1.444 158
Participate in training program (Xo) 379 245.189 1.544 132
Sales channel (X;0) 476 222753 2.136 .040%*
Selling price (X7;) .020 3.563 5.687 000+
R’ 774
Adjust R? 698
F-ratio

BO0 657

***Significant at 1%, ** Significant at 5%
Source: Survey data analysis, 2016

Discussion

The majority of the white shrimp farming in the study area was small as
mndicated by farm size with an average cultural area during 1.5-10 rai or 0.2-1.6
hectares (ha). This was the typical characteristic of traditional shrimp farming
which was small-scale marine farming in Thailand, with average culture areas
during 0.16-1.6 ha. (Tookwinas, 1991).

The majority of white shrimp farmers in the study area were male.
Additionally, the regression model investigating factors influencing white
shrimp production in Chachoengsao province exhibited that gender was
positively related to white shrimp production at 1% level of significance. This
finding also indicated that shrimp farming in the study was performed mostly
by males which was similar to the finding reported by Tokula and Ekwe (2006)
and Sharmin ef a/. (2007) stated that male participations and involvement were
dominant in shrimp farming.
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In terms of age, the result presented that age of farmer was positively
significant at 5% level to white shrimp production which was consistency with
the statement made by Alauddin and Hamid (1996) indicating that the shrimp
farming is generally classified into the traditional shrimp farming with older
farmer, and the older farmers are more capable of taking proper decisions
regarding farm management practices as they have many years of practical
experience (Begum ef al., 2015). As for the farm size, the result revealed that
farm size had a positively significant relationship with white shrimp production
technologies at 1% level of significance. This result could be explained by the
fact that if farmers wish to increase their shrimp production, basically they
should increase their cultured area. This result is confirmed by Rahman (2005)
as cited in Begum ef al. (2015) which pomt out that medium-sized farm
produced the highest yield.

Similarly, the result of household size was positively significant to a
white shrimp production at 5% significant level. This may imply that shrimp
production was a major source of income for their family (Chanratchakool and
Phillips, 2002). Likewise, increased in household size can lead to the increase
in a white shrimp production. Nevertheless, the research result discovered that a
number of family labour was negatively significant at 1% with the shrimp
production. This may imply that shrimp farmers may ignore to include family
labour into their production cost. Actually, the use of family member labour
was included as a variable cost (Thongrak ez al., 1996). For instance farms
using more family labour may lead to decreased in shrimp production.

For sales channel and selling price, the result showed that both market-
oriented variables were positively significant to a white shrimp production.
As mentioned above, a white shrimp farmmg in the study area was an important
source of family income, meaning that if farmers can sell their product at the
higher price, they will obtain more income. Thus, an increase m selling price
will lead to an increase m a white shrimp production. This finding
was confirmed with the studied by Quagrainie (2015) pomting out that
the selling price was the most significant variables for a white shrimp
production. As for the sales chamnel, it demonstrated positively significant
with a white shrimp production. This may be explained by the statement from
Islam er al. (2011) that the good channel and available marketing services
may be depending on the farm size and the quantity of a white shrimp
production as well.
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Conclusion

The main socio-economic characteristics of the white shrimp farmers in
Pak Nam sub-district, Bang Khla district, Chachoengsao province were mostly
male shrimp farmers. Almost half of them had an age rank between 41-55 years
old, and completed primary school. Most of them cultivated white shrimp
farming about 1.5-10 rai with an average experience in shrimp farming about 5-
15 years. However, almost all of them never attained the training program with
related to white shrimp farming. Almost half of the respondents had an average
quantity of shrimp production at 1,000-3,000 kilogram per rai. More than half
of them sold white shrimp product at farm gate with an average price at 148.67
Thai baht per kilograms which was lower than the average price of white
shrimp as a whole (180 Thai baht per kilogram; OAE, 2016).

This study also examined the factors affecting the productivity of white
shrimp production. The study revealed that gender, age of farmer, household
size, farm size, sales channel and selling price were positively significant to the
productivity of the white shrimp production, while the number of family labour
presented negative relation to productivity. The most important variable in
determining white shrimp production was the selling price of white shrimp
produced. Therefore, the result from this study could provide msight
formation to relevant organizations to improve selling and pricing system of
white shrimp farmers. Furthermore, white shrimp farmers had to pay intention
to white shrimp markets in order to access and acquire more information or
participated in a traiming program related to white shrimp production.
Participation in a training program in various aspects of white shrimp
marketing will be able to access to updated pricing information. In addition,
policies should be developed and enhanced the productivity of white shrimp
farmers through the provision of workshops or learning from best practices that
farmers can obtain further knowledge from shrimp production trainings which
would enable them to improve their productivity.
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