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Cost Efficiency Analysis of Agricultural Cooperatives using

Frontier Analysis
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Abstract

This research aims to measure and analyze the efficiency of Thai agricultural cooperatives during
2011- 2020 by applying an efficient frontier analysis technique. The Stochastic Frontier Analysis with 1,479
cooperatives that operated during the 10 years was used to construct a cost frontier. The translog cost
function was employed to estimate parameters in the cost model. From estimated efficiencies, overall, the
cost efficiency scores of agricultural cooperatives over the past 10 years have declined. Cooperatives in
each region varied in their cost performance. The agricultural cooperatives in the southern territory had the
highest average efficiency, whereas those in the eastern part had the lowest score. Regarding the sub-types
of agricultural cooperatives, dairy cooperatives had the highest cost efficiency, whereas water users’
cooperatives in irrigated areas had the lowest value. The results showed that cooperatives with many
members operated with higher cost efficiency than those with few members. The cooperative reserve fund
appeared to be an important factor in generating cost efficiency. Thus, to promote agriculture cooperatives,
understanding the differences in the cooperatives’ business environment, promoting participation in doing
business with cooperatives, and cooperatives’ reserves allocation should be carried out for the sake of

long-term cost efficiency.
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~ v 1 a

afadunsuuaudszdnsamaudunuliuindn Wenidnadiuvesined1aignusuia

U

aduiessouay 1.70

v
' =

V04708 19VIanuA 14,790 Frege Ingazyi i uadevesdauusilsaniiaigeiudu 2,700,498.48 v dau

Jeauunnsgiuvanasdu 6,507,572.48 U wazilieaninaudsnmsmeU@annsal azviin1sdananIsuIanuan

Joynudnses Asiudieannsalunawiiinavinuegiwioiios Jo1wividud1sesmnasuiiafnau

Mnnsiveyavesannsailungusiiegadivuauwansiaiuann dsduiiaiansnsanSeuieudunusening
annsaifdauiaaneiule 39vn13Usuen (Normalization) Aaudsauvusi () 518lasu (v,) Alsgns () way
L3 &

fudsnudses medunindriuvesannsal Fugnldlumudsauau Tnens1ei 1 lduanseadfvesiaudsildly

MTIATIFRNINGINLIUAIRILUTI L aVENiiARnaU wazn1s Normalization FaLUsANg o auiilananauinen

q

A15197 1 ANEDALTINTTUUIVBIALU SN LT TUNISANYINI8UaINISUSUAI

Variables Minimum Maximum Mean Std. Deviation
Total Cost (C) 0.00012 184.16276 3.73752 23.47258
Business Cost (w,) 0.00001 0.99988 0.72547 0.24276
Asset Cost (w,) 0.00001 99.78753 0.10933 1.49803
Operating Cost (w;) 0.00001 201.40146 0.10075 1.88848
Revenue (y,) 0.00002 184.36720 3.71973 23.24044
Profit (y,) 0.00001 2.66547 0.00985 0.06127
Reserve -0.01149 0.45846 0.00270 0.01874
Total Assets (baht) 638,822.48 2,932,798,925.47 126,003,993.31 246,552,042.22

v & ' o

L AMINTUINAINAITIN 2 WUINANENAUNUS TENI199 b USBATET b0 b UNITUSEUIUANFUNTULAL

'
a o w aada o

UsrAnSamegluseAuiiainii 0.8 uavdtvddgnieadiffisedu 0.01 uansidudsdassudagiianunsaldlunig
advesulsmulaludnuasiwnndsiuls egnslstauudasnuidnusselds (v,) faanduiusiuduyus
(©) genn usllsannavnsalnisinuasilidnuaznisudaunneaiuvihlildanunsalddnunandalaeasdunisaisg

aunssunuls s dudeddnelasaduiunuvewandnainnisdiiugsiondn

a ' o v ¢ o al Yy a a
A19197 2 ANENFUNUSVRIAIUST Y IUNITUTTUIUANTUNTUAUUTEANS AW

Variables C W, W, W3 Vi Vs
C 1.000
W, 0.757** 1.000
W, 0.620** 0.206** 1.000
W3 0.607** 0.192** 0.448** 1.000
Vi 0.957** 0.786** 0.587** 0.573** 1.000
Vo 0.082** 0.246** -0.028** 0.036** 0.092** 1.000

NUBWA: ** e seautydAgnieaifnsgdu 0.01
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AWM SYB LU THLAUU TN AW UAUY LY B IEWN Tl
AendInAlavinsiuediwls negeuauantAvesduUsiagltlunuudiaeduaunisi 3 wdiu
agldrannsyszanaailagld Wsunsudnsagy Frontier 4.1 vmsussanaandunsuwauUssavsnmausiunu

vasannsal wasnaaeudadefdwmadionnuliivssdvaaniuaunu uwandlilunsned 3 dall

M1999 3 AMWITTADIAIINNITUTEI AT UNITILAUUTEANSAWAUAUYILYasEnnTalNISIN YT

Variables Coefficient Estimate Standard Error t-ratio
Constant ao -0.0487 0.0901 -0.5399
In(wy;p) o1 -0.3370 0.0456 -7.3860**
(n(wy;) o -0.0324 0.0169 -1.9118*
(n(ws;) a3 0.1916 0.0232 8.2584**
Iny;) B1 0.8908 0.0177 50.3633**
() B2 0.3032 0.0357 8.4916**
1/2 In(w,,)1° o1 0.0125 0.0043 2.8810%**
172 In(w; W) 012 -0.1022 0.0056 -18.1661**
172 In(wy;*ws;) o3 -0.0882 0.0086 -10.2508**
1/2 [Inw,,)1° 022 -0.0857 0.0013 -64.3750%*
172 In(w*ws;) 023 0.0977 0.0031 31.4616**
1/2 [In(w;,)1 033 0.0124 0.0017 7.3010%*
1/2 [Inly,, )7 B11 0.0002 0.0014 0.1577
172 \ny 1™V 21) B12 -0.0203 0.0072 -2.8280**
1/2 [In(y, ) B22 -0.0952 0.0101 -9.3975**
In(w ) T11 0.0908 0.0053 17.0254**
NV 5i) T12 0.0698 0.0094 7.4378**
In(Woi ™y i) T21 0.0215 0.0011 18.7333**
IN(Woi* i) T22 -0.0174 0.00324 -5.1619**
In(Wsi ) T31 -0.0761 0.0014 -53.3370%**
(N(Wsi*V i) T32 0.0172 0.0049 3.5346%*
Inefficiency Model (u,)

Constant do 1.0686 0.1206 8.8616**
Member o1 -0.9251 0.0129 -71.9077%*
Reserve 52 0.1111 0.0087 -12.8256%*
Dairy 03 -3.2891 0.0500 -65.8020%*
Land 04 0.0693 0.0549 1.2621
Water Os 0.8225 0.0393 20.9286**
Farm S6 -0.9764 0.1273 7.6676%*
BAAC 07 1.4129 0.0704 20.0819**
Rubber S8 -2.4670 0.0399 -61.7836**
Sigma-squared 1.1503 0.0292 39.4000%*
Y (Gamma) 0.9839 0.0006 1548.7873**
log likelihood function 851.2940

LR test of the one-sided error 6304.8802

N ** Mea seauteddyneadiiiseau 0.01, * muneds seautdudAgyneadansgdu 0.05
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b
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Yuziieiu udses (Reserve) fiemsfiwesiduau wuneds mnavnsaliivudrsosdudnnuun fervdawaly
annsoififuyulunisduanas Wosnlummguiinisiuresannsoituded yudsowesannsalliddunuma
133y (uienafifunuenidelonta) dedu Weavnsalinudisosnn Telddedditunuanundsneuen wioudius
MNYuATUYeIENTn aildunuynansiiuldudy NAvesNIANYNT Juldluwwmadsniunisdaaiuvesniady
Mjauaivayliannsalinudsed Adlunsdnuany snnnhmsthlvudsiodutuluseliuiandn demn

avnsalieRutunaunanviiliavnsaldedlduraaiunuanneuen wazdidunulunisandunugdu

\efiansandaUsziandesvesannsalnsinunsiionadananoysansamauduyunud avnsallaus
(Dairy) ﬁ%ﬂifﬁéjl,gﬁldﬁm’i (Farm) uagzannsainawuaIuens (Rubber) fidmniwmesvesiuusvuduau nuned
annsafUssaniifinnulaifiussansamdudunules Waisuiuannsainmaineasiily Tuvsfiannsaifldi
(Water) Lmzﬂmsaﬁmnn@mLﬁamsmmmgﬂﬁ"w 5.0.8. (BAAC) A msiiwesvesianusuduuin nuned

annsaiUszunniidianulafvssdvsnmenusiunuunn Weilsuivannsalinisinuyasnall

NaN15AATIEUsEANSAMYasannsalnISINEAS
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1,479 uvis Tuguuuuvesdiafe TLUNAIINIALALSEEEIARALA W.A. 2554 - 2563

NARBEUSTANSA NI UAUNUTDENNTAUNIUTEMALLUAIS19 4 nudn dAdenaenseevtia 10 U9

v v

msfnuiiseaviesar 84.31 Ussansnmanuduyuvesansainsinuasiuwiliuananiniosas 86.38 Tul

o o

W.A. 2554 WegiszRusiansesay 82.66 Tul w.e. 2563 o913 dusenIn KaIINN1INAFEUN1NERA (One-
way ANOVA) wui1dianuanseiueg 19 ded1Aty (P-Value) 7 52Aun1n11 0.01 Tagsiu a1tad saanud
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P

annsainsinuastunasgfueen Fadunieifdiuannsainsinuasiestian SaUssavsawiuduyusifan

seAuSasay 83.06

M99 4 NANTITAATITNUTEENTMINAUAUYUYDIENNTAINITNEATTIUUAAINNIA

U/ e na19 AzIuean ﬁjwajn Téi wila AnaBeTaUsTNA
Reaile
2554 0.87413 0.84966 0.85838 0.87522  0.85721 0.86378
2555 0.85816 0.85469 0.85250 0.86669  0.85060 0.85647
2556 0.86437 0.85507 0.84379 0.87154 0.85159 0.85599
2557 0.84973 0.84894 0.84235 0.86101  0.84496 0.84902
2558 0.85049 0.83111 0.83983 0.86682  0.84648 0.84890
2559 0.84367 0.81746 0.83350 0.85162 0.82881 0.83716
2560 0.84429 0.82654 0.83206 0.84919  0.82399 0.83567
2561 0.82767 0.81642 0.81306 0.83890 0.82605 0.82467
2562 0.84302 0.80535 0.82822 0.84901 0.82578 0.83322
2563 0.83661 0.80049 0.81818 0.84730  0.81809 0.82663
ﬂ"'ll,ﬂstl 0.84921 0.83057 0.83619 0.85773 0.83736 0.84315

Al 3 uansnisi3euliisuusedniamausunuvesansalluudazainresssine Jeaziiiulai

a a £%
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= o v

wudtannsallauudvsednsamlnewdvaiigaiiseiuievay 88.71 sesaaunlaun annsainmsinyasien1snain
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Tauy ly Ufsu flddn  Heednd  anasna.  ane Anade
2554 0.90096 0.85049  0.87687  0.83112  0.86386 0.89322 0.88843  0.86378
2555 0.88874 0.84667  0.83796  0.85620  0.84114 0.89242 0.87926  0.85647
2556 0.88862 0.84534  0.84755  0.87080  0.82017 0.90101 0.88566  0.85599
2557 0.88635 0.83924  0.81978  0.82721 0.82340 0.89281 0.87665 0.84902
2558 0.88742 0.83364  0.84569  0.81770  0.84421 0.88556 0.88154  0.84890
2559 0.88553 0.82669  0.80321 0.79614  0.81636 0.87598 0.86554  0.83716
2560 0.88139 0.82363  0.84510  0.81219 0.81637 0.87460 0.86122  0.83567
2561 0.87156 0.81828  0.76849  0.78807  0.79137 0.86752 0.84899  0.82467
2562 0.88945 0.82315  0.81976  0.75187 0.81627 0.87635 0.85669  0.83322
2563 0.89150 0.81579  0.81015  0.77594  0.78530 0.87550 0.85789  0.82663
Aady 0.88715 0.83229 0.82746 0.81272 0.82184  0.88350  0.87019  0.84315
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