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Abstract

This study aimed to estimate technical efficiency and identify factors affecting of a
fishery for local fishermen along artificial reef areas in Langsuan district, Chumphon province.
The sample used in this study were a total 89 fishermen who fishery, consisting of 46 small-scale
fisheries and 43 medium-scale fisheries. Data envelopment analysis (DEA) was applied to
estimate technical efficiency of local fisheries and Tobit regression model was applied to identify
factors affecting the technical efficiency of a local fishery. The result was showed that technical
efficiency for small-scale and medium-scale fisheries was estimated to be 0.112 and 0.754
respectively. Return to a scale of local fishermen found that small-scale fishery there are 41
fishermen who have an increasing return to scale at 89.10% and five fishermen who used small-
scale fishery under a constant return to scale was 10.90%. For medium-scale fisheries, it found
that there were 41 fishermen who have increasing the return to scale at 95.30% and only two
fishermen are under a constant return to scale at 4.70%. The analytical result of factors efficiency
technical affecting for fishermen used small ship found that only age of fishermen and be the only
significant variable factor having a positive sign on technical efficiency. In addition, an average
age of local fishermen used small ship was older than local fishermen used medium ships. Factors
were not technical affecting of size ship both was sex, family number, occupational

characteristics and employment characteristics.
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Uszansmumanaia (Technical Efficiency: TE)

TE = (OA/OB) (2.4)

152aN5MINN195191 (Allocative Efficiency:AE)

AE = (OB/OC) (2.35)

YseANTNMNIMIIATHINans (Economics Efficiency: EE)

EE = TE x AE = (OA/OB) x (OB/OC) = (OA/OC) (2.6)
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Wudsmsnian ldsuanutionlunisihunldlunisda Uszaniamlums
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9y
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Y ] [
AU (Performance) Y04 DMU 11U 9 tHgununan1satiua1uves DMU au #aaserind
[ a { a [ v d A,
(Input) tazfasemanaa (Output) N9 UM AsavzdearleunuTay (Fudyun F3u. 2554)
9 ) 9 o a [ o Y s [ T W
1. Yoyavetfidsiiuviaz TatonananunazA19zABALAININAI 0 LAZAIAD
1 Y Y < 1 = o
wilsumaaz avzaounulurwanfeinuy
2. hdmindwazifdenanaanaonunlslumslsziivlszansamves DMU
£ Y 2 A =
fo9 azneunaIvlsznounaularzany
9y @ o Y @ A Aa [l 1 o IRy
3. eunse lgtdeiuiuazdadtenanaaniiviteaanu la@auuy DEA a1u150
[ a 9 o o 9
LU NTaa L e uan
Y
@ ] o Aa A I o
WA AUV DEA ainsauamuanyazveudy Uszansmmwesnidlu 2 duuy
A A
11310 2.6 AD
% =) 1 v A A A Y %
1. 91D Constant return to scale (38n69 931 CRS HIDITINAINFOHAUDAIU
A { I o A Aa 1 9 Aa A = U A
f1® Charnes, Cooper 8¢ Roberts 31 CCR Wuauunduaaduls L AN MNLANUFUAIN

Y @

2. fMAI1 Variable return to scale i(38n89 9 21 VRS #30i38nNATNFORIaUDA LU

u

9 [

A 1 I (Y] A a 1 9 a a = o
f® Banker, Charnes i8¢ Cooper 31 BCC Wuauuniuuiaadudulseansamivenaved

A Ifa (Convexity constraint)

ERS2EEE
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-
AR> o o
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A *—p
=
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0 X

sun 2.5 !’Lg(ju“]Ji3’(?f‘l/l%ﬂ1Wﬂ181uﬁﬂuhlell"ll'é)\1{5"3llﬂ‘lj CRS 1tag VRS

U
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S;IJTJLL‘UU Constant return to scale

@ [ 4 a
f1UY Constant return to scale ‘H%E) CRS FUI%UN FIU (2554) 1@ U® A8 Charnes 11Ag
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S
Maxek P Z ;= luY,

m
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s 1 a A A a A < 1A Aa A A
DMU um"lnmu 1 (1138 100%) DMU NazuuUlszansmwan 1 uaainidseansnin vazn

d‘d Y J o A = a A
DMU nuaziuUUUayni 1 ENuliJﬂ’f)?l']iﬁJigﬁﬂﬁﬂ']‘W

4
A o [

anuiruanasududnauamso@oulugluuunivg (Dual model) A3t 145y
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DMU 449 k oasantlseiuainuindlu

U

Min 6
[ n J—
meldateuly Ox,- Y —==1x,A4-S==0 ;i=12...m 2.11)
j i
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Yrk- Z—,zerjAﬁS—: cr=12,....8
] Tr
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y =< v o Y Aa + = a
S 7. uaaadataveriud Ay (Input excess) S—_ HEAAIDINANANUIA (Output shortfalls)
i i
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152@aNTAIN (Tim coelli. 1994)
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2. @IUDY CRS YUUBIAIU Output-oriented

fyatlssasdifioildTadonandaiisunniiga Taslddaseiud liifuseauid
g UMD UITUTUYBIA VY CRS Y11DIA 11 Output-oriented 11151521l s2@NnT M09
WUBMIHAAT Kk (DMU,) f®

m
Min W, = )’ T InXe

, s
maldtouly Z; =1qY, =1 (2.12)
m s
Z_-leixij-z_.zlquerO ;] = 1,2,...n
i i
p=0 ;r = 1,2,....m

qu (0] ;I = 1,2,....,5
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Taeft W, An Azuuulidseaninmn
A v o 9 A . 1 A A .
X, 7o Taveri i i voanuIenan j

A v o 9 A 1 a A .
Yrj Ao T9981 109 VBN UIINDAN
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=1

A 3 o Aq Yo @ a
U, AD wnminnlvnutesenanani
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=1

A ¥ v Aq Yo @ a
V.9 Wninivnudesenanani i
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n ﬁﬂ TNUIUVDIHUIINAN
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s 719 DIUIULIVINANAR

A o ) Y
m A9 MUIUTeN

(3 [3 a Y 9 Y = o 1 o A
G]'JLL'U'LIﬂ’lﬂuﬂﬂ’lﬁﬂﬂlﬁuﬂl’l\?ﬁuf’f’liJ’liﬂ!eUfJuGl,ugﬂ@'Jll‘UUﬂ'Jﬂﬂ (Dual model) a194U

o @ 1A Ao o a o <
A115U DMU U190 k ﬂﬂ’]a\‘lgﬂﬂigluu ﬁ’)llﬂﬂlﬂu

Max W,
. n <
meldEen v 27:1ijij'xjk =0 I ="12,...m (2.13)
n
W}(yﬂ(-Z;: A <0 i —— NN

W.= 0 TESE B

@ (% v J

v J @ @ 4 @
NANDTUDIAILDY CRS 14“1]@\3{‘?!}']1! Output-oriented 1159%} WAUTNUNAANDTUDINILDY CRS

9
YULUBIAIY Input-Oriented A1)

1

L = ey
k k
Aj

W, = awljwk (2.14)

- - -+ .+ + . .
Wt I t o s tI’ tE’ ...... .t — idudanls Slack ¥oI8211UU CRS GGK
S

AU Output-oriented 1115 U1 UNAA I AIAT Slack VYOIRIMDUYUUBIATY Output-oriented

9
' Ay v Jdo 1w

4
maHauiusnuAIR S Slack ﬂlf)ﬂ@]’lllﬂﬂi}‘li\li\lﬂﬂﬁﬁu Input — oriented Aail

- 5T

i R

+% 5;*
t—-= (2.15)
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1 a A [ 4 ! a A I ? 1 *
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IMNZ AYDIA WD UYUUDIATY Input — Oriented

2.5.1.2 AL Variable return to scale
Y
@211 Variable return to scale 139 VRS 1818 1A8 Charnes tazaat (1978) AuuUHl
d' =) d' Y a T @ d' % dyd a d' Y a d'd
FoiToNANFOAITUDUIAAIAIUD BCC 1loanndnuniliuiaanaivouwanananiil

=3 dd‘

H 9 Y 1 [}
waﬂammumwm”lumﬁ (Variable return to scale) AdUU muuuﬁ'ﬁqﬁ%m fJﬂfJﬂ“IffJ‘Wﬁ\‘i'J']ﬁ’)
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Useiliulse@ninimves DMU, (k= 1,2,...,n) Av

S
MaXB:Z; = luY,—T;

m
neldizou'ly ZT S IR S (2.16)
Z§=1urYrj-Z?:1viXij-TkS0; =120
UrZ (0] ;r =1,2,....,8
V.= 0 A 1,2, Dm
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Yy 9 a o Ao o A Yy Y A
%']ﬂEUWQWUﬁqﬂqﬁﬂﬁlﬂu@nLlUUﬂ'}Uﬂ ﬁll NUD “UNfJuhlGlJﬁluﬂﬂJumﬂnwm o

Min 6
meldenls 06X, - Z?= IAX, =0 :i=12..m 2.17)
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1 1T W Y 1 9 d‘ dy 1 = a A
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2. A2VY VRS uuumgﬁu Output-oriented
A Y o Y .
3Uuuu 1A IFAAUYBIAIMUY VRS YUNBIATY Output-oriented 14N

Usziliulse@ninmues DMU, (k=1.2,...,n) A9

m
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ZTZIP‘ i Z =1qY,-Yi=0 :j=12,..n
piZ o i1 =1,2,....m
q.= 0 i1 2l LS

Taof W, Ao Aznuuiilseansnn
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o ° A ¥ 9 9 a ' o A
mﬂmuuumwuﬂmiwmmummummsmwu“lugﬂuuumug (Dual model) ANU
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9 @ A A o a [ I
911310 DMU U#aN k ‘VIﬂTcNQﬂ‘]Ji%!N‘Ll aauuuu

Max W,
, n < _
mulddewly 2 IR IwX; - X =0 ;i=12,....m (2.19)
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WkYrk - 7: IWerj S 0 r=12,....5s;

n
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ij o #1220

a a 1 a a a a
AzuuUsZANENINVD DMU, A9 o 1ee DMU, 3&iilszantmudnguuulsz@niam

1 % 1 U U 1 ol % a U Q(
Y93 DMU, ImMnu 1 azmauls Slack Yjﬂ@]’lﬁﬂ”lm'lﬂll 0 (qm ATTNITOAIANA. 2551)

@ @ 4 a
2.15.2 ﬂTﬁWGJJHWBIJTE]\T@'JLL‘U‘]J“I/INLﬁiBﬂﬁWﬁﬂﬁﬁ?ﬂﬂWiTﬂillﬂﬁN&“If\i!i%’jug’liﬂ Linear

programming

) ] o P
211092918041U31)11U CRS (Constant returns to scale) HFATUAMVUMAATHINAAT &9
HT03109 @IUMUINAVD Farrell (1957) #oN1 1A5UN1IWaILI A8 Charnes HazAMe (1978) Tag

Usunuasuuns ldsunsuasadu 1dasa 1y laod1avinz ay WonU1eMINAAA 1 U

'
v A

Y v
W9 A SEAUNIHUIZAY Coelli Lazaz (1998) mizrinvulenaananualulanae o szaun
o Y o Y [ 1 Aa A 0o Aa ~

manzeay 3 Iiuudiaeauuy CRS wamsiamlszansammsaniuanusiungnilzau

AUA1LTe ANTAINNIVUIA (Scale efficiency) ABNT AT UATHAILNAD A8 Banker tazaAn (1984)
I o o J 5 4

WuaIuuI1a99 DEA (Data envelopment analysis) ﬂlugﬂLL‘]JiJVRS (Variable returns to scale) (e

9 o A [ o A @ A 1 a 1 o A [

undgmilatefinsgnuaenmsautiuau luszaDinuIgauu I uIeNan 1wu n1suusiui b

d Y o w a 3| Y = YA ' A [ Y

anysal 1o91AaN19M IR Ay 31uuy VRS lu DEA 33l93inszianugarguueioyany
9 1 Y Y J = [ ] Aa a [ A

iduriefuldanit crS Tu DEA &9 lagdaulvgazunu Usz@nTamuun VRS aminuwse
1 A A I @ @ 1

PINA LU U TZANTAIMUVY CRS HazawIsonaauduaumsanudunussznig

Uszansamduvuanazlszansmmmsaniuausiuiazlszaninimnieiuineins 1d

v

N

Zhe

CRS (Overall Technical Efficiency)
VRS (Pure Technical Efficiency)

(Scale efficiency : SE) =
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H 1 I { Aa A
Tae® SE = 1 vueauN Wuwuanllse@nsnin (Scale efficiency)
A g Ay 1A a A . . =2
SE <1 %30 CRS nenun iuauai lutidse@nsain (Scale inefficiency) 3anoagil
(% o 1 a3 a S [ Aa A o A i a a
Tuduuuiiaes DEA laldlunmsinsgingemsiadsea@niammsdwinau dneldinanan
1 4 g}z & =\ VR N ~1 Aa A o A a a
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FutiuIne1ns ldsramuzay dulszansnmnIa i uIUIINNITTIUIANITAUTUIIU
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o a, a {2 a,
H190 1aANENIBIduUNIUNAUNIHAR (Non-parametic approach) M u3TMstlszuandu

=) 1

9 (9 a a 4 2 /A Y a 1 % a
wammumﬂ%ﬁ%%miwamwmﬂ%uﬂ Lﬁawa@auﬂwum?}mw%mnmmﬁwuﬂ UIAINHUY

q q

A =\ Aa A a =* A == a dy Y
erANuUlszansammamaialumsanelszansammsnanvesrtlszuanuiinulugll

v
=

7N 2.6
msialszansain
(Efficiency Measurement Approaches)
[
as 1Y a A Y
5N LANT ANV VT UNTULAT
(Frontier Approach)
I
P . b ay Q. a
ABMITIALUUUOUNIT UUATN ABMTIALVUNITUNAT

(Non-parametric Approach) (Parametric Approach)

I I

Data Envelopment Analysis Stochastic Frontier Analysis

(DEA) (SFA)

|
I I l l

an a an g v ax g ° an y Y
ATLAUNTUUAUNITHNOA BLAUNTULAUAUNUY dunsuaumls Wdunsunausela

(Production Frontier) (Cost Frontier) (Profit Frontier) (Revenue Frontier)
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4
Y

N TANY dae3 1593 uag 9130 AanLFan (2554)
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2.2 aunuiazHanauIny

Y a )

v a 2 1 g9 A ' 9 o a ¥ A Y,
AUNUMIHAR 18D MIg9enIeyan1ns lyfademsnaananuanguantinnlely
A A I Y a o = ) Y Aa <R o 1 91 A a g
nszuIUMIHaaie 17 lananaasiuunilimsmuisdunumsnaadsmuium I4neinaau
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o A 1 g a P y v ¥ = a
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I v o . LY A . a S vy
aamﬂu@unuwuuﬂi (Variable cost) BagAUNUAIN (Fixed cost) uaﬂummmmzmmmunu
I 1% 1 1 {1 a {3 a ] 1 a
pomilu 2 anpazde a1laaieneelUswsedunuiilutuas nagaldielszitiuviodunu
~ LR~ a a J Y a a =) o
Alidlutuaa MIAMIEHAUNUIAzHanaDuNUMIHaaTuRIMsnbasugluunlumsmuIw
an o J a = J . Aa '
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111917998n15WAA (Factors shares approach) 35 @ 3U1IADUMNUANING I (Share of carning
a v A J ,
approach) LagJD iyf]f“l'\hi 4 (Farmers income accounts approach)

Aa J Y = 4 19 a I A Y
ﬂ']'i'Jlﬂ5']311@]1!1/!11@']11Vli]Hg!ﬁﬁBﬂﬁ']ﬁﬁiLLUQ@unuﬂﬁlﬁwa@@ﬂﬂLﬂH 2 Usz1n A AuUNU
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a

Fls (Variable costs) 1tAZAUN LA (Fixed costs) NwensmsHaannyiailslumsninozaa

: v v [ ' S o Ay Al =
YAAINIUTININDINAIA AUNUN 2 ﬂizmmlmﬂ’omﬂu 2NHUT AD QHV!UVIL‘]JHNHﬁﬂ LAY

U q

9 a 1 A L) dy A v 3 a a 1 9 I
@]L!Vf]l!”].]i&’!lli! (Imputed cost) 1/1swmnsw"lmawawi’o%quuNmsﬂizmuﬂﬂmwmuwaﬂ

9 = " Y 13 (Y C4 Y 9 a
ﬁunummﬂamﬁ (Opportunity cost) uaa:mmmﬂ”lmﬂu@mmwwuﬁmyimszﬂzﬂnuaa@waﬁ
1 = A | Y o @ 1 E g’; = J A dyl o
YONNAIUANUYAD (Residual) 61]6\1518hlﬂﬂad"\]'lﬂ1/iﬂﬂﬂ‘]ﬁﬂﬁmﬂ“rmﬂ FYNTIUAUADUIN ﬂ'lvl,i

4
U3gNT (Pure profit) #3011 15M1AUATHINY (Economic profit)

d a
2.2.1 mﬂﬂiznaummé’iunumiwaﬂ

e

A v A

A v = 4 9 a
lnsas fetlszla (2528) na1de osfsgnouveIRUNUMITHER LAl
1. AunuAulls (Variable cost) viu1ed aununisnanlasunilaslday
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Y o a = Y o A Y A 1 a
1.2 dunuAulsiszidiv vunede Aunuiunlsidrantigesnlias
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